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ANNEX B

Kresoxim-methyl

B.1 Identity

B.1.1 Identiy of the active substance (Annex IIA 1)

B.1.1.1 Name and address of applicant(s) for inclusion of the active substance in Annex I (Annex IIA 1.1)

Headquarter/Germany

BASF Aktiengesellschaft

Registrierung

Postfach 120

D-67114 Limburgerhof

Tel. No.:
(0)6236/68-2603

Tfx. No.:
(0)6236/68-2604

Contact person:
Ms. Regina Baßler

Alternative person:
Dr. Henning Regenstein

Tel. (0)6236/68-2413

Responsible for the submission of the dossier in Belgium

BASF Belgium S.A.

Avenue Hamoir 14

B-1180 Bruxelles

Contact person:
Mr. Defloor

B.1.1.2 Manufacturer of the active substance (Annex IIA 1.2)

See Annex C

B.1.1.3 ISO common name and synonyms (Annex IIA 1.3) 

Common name (ISO, proposed): kresoxim-methyl

B.1.1.4 Chemical name (Annex IIA 1.4)

IUPAC name: methyl (E)-2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]acetate

CA name : a-(methoxyimino)-2-[(2-methylphenoxy)methyl]benzeneacetic acid methyl ester

Further information
Derivatives: Neither free acid nor different ester developed as active substance.

Chemical family: "Strobilurin analogue" according to those fungal products of fungicidal activity.
B.1.1.5 Manufacturer's development code number (Annex IIA 1.5)

The following code numbers have been valid without restrictions:

LAB 242 009, BASF Reg.-No. 242 009, BAS 490 F  :  Code numbers of BASF for the a.s.




B.1.1.6 CAS, EEC and CIPAC numbers (Annex IIA 1.6)

CAS:


143390-89-0

CIPAC:


not assigned

EINECS:


not assigned
B.1.1.7 Molecular formula, molecular mass and structural formula (Annex IIA 1.7)

Molecular formula:
C18 H19 N O4
Structural formula: 
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Molecular mass:
313.3

B.1.1.8 Method or methods of manufacture (Annex IIA 1.8)

Confidential information, see Annex C

B.1.1.9 Specification of the purity of the active substance (Annex IIA 1.9)

Minimum purity: 910 g/kg

Nominal purity: 950 g/kg

B.1.1.10 Identity of inactive isomers, impurities and additives (Annex IIA 1.10)

Confidential information, see Annex C

B.1.1.11 Analytical profile of batches (Annex IIA 1.11) 

Confidential information, see Annex C

B.1.2a Identity of the plant protection product MENTOR (Annex IIA 3.1; Annex IIIA 1)

B.1.2.1a Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

Trade name: MENTOR 

Code number : BAS 492 01 F 

B.1.2.2a Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)

Applicant:

BASF Aktiengesellschaft

Registrierung

Postfach 120

D-67114 Limburgerhof

Tel. No.:
(0)6236/68-2603

Tfx No.:
(0)6236/68-2604

Contact person:
Ms. Regina Baßler

Alternative person:
Dr. Henning Regenstein

Tel. (0)6236/68-2413

Holder of authorization of sale in Belgium :

BASF Belgium S.A.

Avenue Hamoir 14

B-1180 Bruxelles

Contact person:
Mr. Defloor

B.1.2.3a Type of the preparation and code (Annex IIIA 1.5)

Physical state : SE; Suspo-emulsion

B.1.2.4a Function (Annex IIIA 1.6)

The product is to be used as a fungicide for growing crops (cereals)

B.1.2.5a Composition of the preparation (Annex IIIA 1.4)

Table1.2.5a-1 : Composition of the preparation MENTOR

	Component
	Content at 20 °C
	Function

	
	g/l
	g/kg


	

	1- Fenpropimorph (pure a.s.)
	300
	288
	Active substance

	2- Kresoxim-methyl (pure a.s.)
	150
	144
	Active substance

	Other components 
	Confidential information, see Annex C




B.1.2b Identity of the plant protection product ALLEGRO  (Annex IIA 3.1; Annex IIIA 1)

B.1.2.1b Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

Trade name : ALLEGRO

Code number : BAS 494 02 F

B.1.2.2b Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)

- Contact point for Europe : 

Headquarter/Germany

BASF Aktiengesellschaft

Registrierung

Postfach 120

D-67114 Limburgerhof

Tel. No.:
(0)6236/68-2603

Tfx. No.:
(0)6236/68-2604

Contact person: 
Ms. Regina Baßler

Alternative person: 
Dr. Henning Regenstein

Tel. (0)6236/68-2413

- Holder of the authorization of sale of ALLEGRO in Belgium :

BASF Belgium S.A.

Avenue Hamoir 14

B-1180 Bruxelles

Contact person:

Mr. Defloor

B.1.2.3b Type of the preparation and code (Annex IIIA 1.5)

Physical state : SC (suspension concentrate)

B.1.2.4b Function (Annex IIIA 1.6)

The product is to be used as a fungicide for growing crops (cereals)

B.1.2.5b Composition of the preparation (Annex IIIA 1.4)

TableB.1.2.5b-1 : Composition of the preparation ALLEGRO

	Component
	Content at 20 °C
	Function

	
	g/l
	g/kg
	

	1- Epoxiconazole (pure a.s.)
	125
	115
	Active substance

	2- Kresoxim-methyl (pure a.s.)
	125
	115
	Active substance

	Other components 
	Confidential information, see Annex C


B.1.2c Identity of the plant protection product CANDIT (Annex IIA 3.1; Annex IIIA 1)

B.1.2.1c Current, former and proposed trade names and development code numbers (Annex IIIA 1.3)

Trade name : CANDIT

Code number : BAS 490 02 F

B.1.2.2c Manufacturer or manufacturers of the plant protection product (Annex IIIA 1.2)

 Contact point for Europe : 

Headquarter/Germany

BASF Aktiengesellschaft

Registrierung

Postfach 120

D-67114 Limburgerhof

Tel. No.:
(0)6236/68-2603

Tfx. No.:
(0)6236/68-2604

Contact person: 
Ms. Regina Baßler

Alternative person: 
Dr. Henning Regenstein

Tel. (0)6236/68-2413

- Holder of the authorization of sale of CANDIT in Belgium :

BASF Belgium S.A.

Avenue Hamoir 14

B-1180 Bruxelles

Contact person:

Mr. Defloor

B.1.2.3c Type of the preparation and code (Annex IIIA 1.5)

Physical state : WG (water dispersible granule)

B.1.2.4c Function (Annex IIIA 1.6)

fungicide in orchards (apples)

B.1.2.5c Composition of the preparation (Annex IIIA 1.4)

Table B.1.2.5c-1 : Composition of the preparation CANDIT

	Component
	Content at 20 °C

 g/kg
	Function

	1 - Kresoxim-methyl (pure a.s.)
	500
	Active substance

	Other components 
	Confidential information : see Annex C


B.1.3 References relied on

See Annex A.

ANNEX B

Kresoxim-methyl

B.2 Physical and chemical properties

B.2.1 Physical and chemical properties of the active substance (Annex IIA 2)

Table B.2.1-1 : Physical and chemical properties of kresoxim-methyl

	Study
	Guidelines and GLP
	Findings
	Eva​lua​tion and 

con​clusions
	References

	B.2.1.1 

Melting point, free​zing point or solidi​fica​tion point 

(IIA 2.1.1)
	- OECD 102
	purity: 99.4%

  range: 97.2-101.7 

purity: 99.7%

  range: 101.6-102.5

purity: 95.5% ( TC )

  range: 98-100 
	method equivalent to EEC A1
	Redeker, 1990

Türk, 1994a

Gückel, 1992a

	
	- GLP study
	
	
	

	B.2.1.2

Boiling Point 

(IIA 2.1.2)
	- OECD 113
	purity: 99.7%

  substance does not boil or sublimate below   the de​compo​sition at 310°C
	method equivalent to EEC A2
	Türk, 1994a

	
	- GLP study
	
	
	

	B.2.1.3 

Tempe​rature of de​com​po​sition or su​bli​mation 

( IIA 2.1.3)
	- OECD 113
	purity: 99.7%

  Strong exothermic effect. Kresoxim-methyl   decompo​ses at approx. 310°C
	
	Türk, 1994a

	
	- GLP study
	
	
	

	B.2.1.4 Relative den​sity (IIA 2.2)
	- EEC A3
	purity: 99.7%

  at 20°C: 1.258 kg/l

purity: 95.5% ( TC )

  at 20°C: 1.281 kg/l
	
	Kröhl, 1994

Gückel,1992a

	
	- GLP study
	
	
	

	B.2.1.5

Vapour pressure 

(IIA 2.3.1)
	- EEC A4
	purity: 99.6%

  at 20°C: 2.3 10-6 Pa ( degree of precision:      98.8%)
	
	Gückel, 1992b

	
	- GLP study
	
	
	

	B.2.1.6 

Volatili​ty, 

Hen​ry's law constant 

(IIA 2.3.2)
	
	at 20°C: 3.6 10-7 kPa.m3.mol-1
	calculation only
	Ohnsorge, 1994

	
	- non GLP study
	
	
	

	B.2.1.7 

Physical state 

( IIA 2.4.1)
	- visual (CF/P039)
	purity: 99.7%  : solid, crystals

purity: 95.5% ( TC ) : powder
	
	Türk, 1994a

Gückel, 1992a

	
	
	
	
	

	B.2.1.8 

Co​lour 

(IIA 2.4.1)
	- visual (CF/P038)
	purity: 99.7%  : white

purity: 95.5% ( TC ) :  light-brown
	
	Türk, 1994a

Gückel, 1992a

	
	- GLP study
	
	
	

	B.2.1.9 

Odour 

(IIA 2.4.2)
	- CF/P040
	purity: 99.7%

  mild aromatic smell

purity: 95.5% (TC )

  mild aromatic smell


	
	Türk, 1994a

Gückel, 1992a

	
	- GLP study
	
	
	

	B.2.1.10 

Spectra of the active 

sub​stan​ce

(IIA 2.5.1)
	
	purity: 99.7%

UV max: 204nm ( shoulders: 271 & 277 nm)

IR : 3032.5 cm-1 ( C-H, arom.); 2940.4 cm-1 (C-H, aliph.); 1749.2 cm-1 (C=O, ester); 1591.2 cm-1 (C=C, arom.); 1505.7 cm-1 (C=C, arom.); 1249 cm-1 (C-O, arom. ether)

MS : m/z: 313,282,206,132,131,116,77,59

NMR : confirmation
	Structure is confir​med by all spectra
	Türk, 1994b

	
	- GLP study
	
	
	

	B.2.1.11 

Spectra for 

im​purities 

(IIA 2.5.2)
	
	not applicable
	none of the impu​rities pre​sent in the Technical is of toxi​cological or envi​ron​mental signifi​cance
	

	
	
	
	
	

	B.2.1.12

Solubi​lity in water 

(IIA 2.6)
	- CIPAC MT157
	purity: 99.4%

  at 20°C: 2.00 mg/l
	method equivalent to EEC A6
	Redeker, 91

	
	- GLP study
	
	
	

	B.2.1.13 

Solubi​lity in orga​nic sol​vents (IIA 2.7)
	- EEC A7 (adap​ted)
	purity: 99.7%

solubility at 20°C

  n-heptane: 1.72 g/l solvent

  toluene: 111 g/l solvent

  dichloromethane: 939 g/l solvent 

  methanol: 14.9 g/l solvent

  acetone: 217 g/l solvent

  ethyl acetate: 123 g/l solvent
	Quantification of saturated solutions
	Türk, 1994c

	
	- GLP study
	
	
	

	B.2.1.14 

Parti​tion 

coeffi​cient 

n-octa​nol/water 

(IIA 2.8)
	- OECD 117 (HPLC)
	purity: 99.4%

  at 25°C: KOW = 2500
	method better than EEC A8 (more recent and based on HPLC deter​mination)
	Redeker, 1989

	
	- GLP study
	
	
	

	B.2.1.15 

Hydro​lysis rate at pH 4, 7 and 9 un​der ste​rile condi​tions in the ab​sen​ce of light 

(IIA 2.9.1)
	- US-EPA-161-1
	a.s. [14C]-labelled in ring B, > 98 % radiochemical puritiy for E + Z isomers (about 7 % was Z-isomer share)  - 30 days at 25°C in the dark; 0.23 mg/l

pH 5 (Citrate/NaOH): stable DT50 extrapolated: 875 days

pH 7 (Phosphate) : slow degradation ( 50% in 30 days ),  DT50: : 34 days

pH 9 (Borate/NaOH) : fast degradation to BF 490-1 (80% in 24 hours ), DT50: 7 hours


	method equivalent to EEC C7

pH5 in place of pH4 is not relevant
	Bieber, 1992

	
	- GLP study
	
	
	

	B.2.1.16 

Direct photo​trans​for​ma​tion of puri​fied  a.s. in wa​ter using artifi​cial light under ste​rile con​diti​ons 

(IIA 2.9.2)
	- BBA, part IV, 6-1 ab​sorption coef. between 290 & 800 nm
	purity: 99.6%

 nm     absorption (l.mol-1.cm-1)

292.5          378

302.5          103

312.5           25

320               9

340               1

above 380     0
	
	Sarafin, 1992a

	
	- GLP study
	
	
	

	B.2.1.17 

Quan​tum yield of di​rect photo​trans​for​ma​tion (IIA 2.9.3)
	BBA, part IV, 6-1
	purity: >95.5%, irradiation at 295 nm

_ = 0.5mol/Einstein in aqueous photolysis

half live:

 under continuous irradiation: 40.41 hours

 calendar days equivalent : 2.96 days

     
	rapid photolysis
	Sarafin, 1992b

	
	- GLP study
	
	
	

	B.2.1.18

Dissociation in water of purified active 

substan​ce

(IIA 2.9.4)
	- OECD 112
	purity: 99.7%

  at 20°C: no dissociation in aqueous phase  (pH ran​ge: 6.3 to 4.0)
	
	Türk, 1994d

	
	- GLP study
	
	
	

	B.2.1.19

Esti​ma​ted pho​to​

che​mical oxida​tive 

de​gra​dation 

(IIA 2.10)
	US-EPA, subdiv. N, 161-2 (Xenon lamp)
	purity: 99%, irradiation approximates natural sunlight spec​trum, temperature: 25°C

  aqueous photolysis at pH 5

  DT50 calculated: 30 days
	
	Goetz, 1994

	
	- GLP study
	
	
	

	B.2.1.20 

Flam​ma​bility 

(IIA 2.11.1)
	- EEC A10
	purity: 95.5%

no burning
	not classified as hig​hly flammable
	Löffler, 1992

	
	- GLP study
	
	
	

	B.2.1.21 

Auto-

flammabi​lity 

(IIA 2.11.2)
	- EEC  A16
	no self-heating up to 400°C
	not classified as auto​flam​mable
	Löffler, 1992

	
	- GLP study
	
	
	

	B.2.1.22 

Flash point 

(I​IA 2.12)
	
	not applicable
	substance is a so​lid
	

	
	
	
	
	

	 B.2.1.23 

Explo​sive 

pro​perties 

(I​IA 2.13)
	- manufacturer expert sta​tement
	substance contains no moiety in its molecu​le, which could render it potentially explosive on theoretical grounds
	non explosive
	

	
	
	
	
	

	B.2.1.24 

Surface tension 

(IIA 2.14)
	- Ring method
	purity: 99.7%

 at 20°C:

 saturated  aqueous solution

 has a surface tension of 72.3  mN/m
	method equivalent to EEC A5
	Kröhl, 1994

	
	- GLP study
	
	
	

	B.2.2.25 

Oxidi​zing 

pro​perties 

(IIA 2.15)
	manufacturer ex​pert state​ment
	substance contains no moiety in its molecu​le, which could exert oxidizing properties on theoretical grounds
	not oxidizing
	

	
	
	
	
	


B.2.2 Physical and chemical properties of the plant protection products (Annex IIIA 2)

Table B.2.2-1 : Physical and chemical properties of BAS 492 01 F ( Suspo-emulsion Kresoxim-methyl + Fenpropimorph) (MENTOR)

	Study
	Guidelines and GLP
	Findings
	E​va​lua​tion and 

con​clu​sion
	References

	B.2.2.1 

Physical state 

(IIIA 2.1)
	- visual
	liquid - suspo-emulsion
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.2 

Colour 

(IIIA 2.1)
	- visual
	white
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.3 

Odour 

(IIIA 2.1)
	
	faint smoky
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.4 

Explo​sive 

pro​perties 

(IIIA 2.2.1)
	manufacturer ex​pert sta​tement
	Kresoxim-methyl and Fenpropimorph have no explo​sive properties nor does any of the co-formulants ( based on the structural for​mulae )
	non explosive
	

	
	
	
	
	

	B.2.2.5 

Oxidi​zing 

pro​perties 

(IIIA 2.2.2)
	manufacturer ex​pert sta​tement 
	active substances do not sustain the burning of cellulose. Co-formulants have no oxidizing properties
	non oxidizing
	

	
	
	
	
	

	B.2.2.6 

Flash point 

(IIIA 2.3)
	- EEC A15
	no flash point until 100°C (atmospheric pres​sure of 992-1008 mbar)
	not flammable
	Kästel, 1994b

	
	- GLP study
	
	
	

	B.2.2.7 

Flam​mability (IIIA 2.3)
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.8 

Auto-

flammabi​lity 

(IIIA 2.3)
	- EEC A15
	self ignition temperature of 305°C ( atmos​pheric pressure 992-1008 mbar)
	non autoflammable
	Löffler, 1994

	
	- GLP study
	
	
	

	B.2.2.9 

Acidity or alka​lini​ty and pH value 

(IIIA 2.4.1)
	- CIPAC MT 75
	pH of the undiluted test sample: 7.8
	not required
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.10 

pH of a 1 % aque​ous dilution, emul​sion or dis​per​sion

(IIIA 2.4.2)
	- CIPAC MT 75
	pH in CIPAC water D

at 0.35% : 7.5

at 1.0%   : 7.6 ± 1.0
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.11 

Kine​matic 

vis​cosity (ULV)

(IIIA 2.5.1) 
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.12 

Visco​sity (non newto​nian liquids)

(III 2.5.2) 
	- OECD 114
	at 20°C and D=100s-1: 60.8 mPa.s ( plastic be​ha​viour )
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.13 

Surface tension 

(IIIA 2.5.3)
	- DIN R3914
	at 20°C, 

concentration: 0.12%:  38.5 mN/m

                  0.35%:  38.0 mN/m
	Ring method of  Le​​comte de No​üy, equiva​lent to EEC A5
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.14 

Relati​ve density 

(IIIA 2.6.1)
	- OECD 109
	at 20°C: 1.040
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.15 

Bulk or tap density (IIIA 2.6.2) 
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.16 

Stabili​ty after sto​rage for 14 days at 54 °C (IIIA 2.7.1) 
	- CIPAC MT 46
	initial content: Fenpropimorph: 301.88 g/l

                  Kresoxim-methyl: 150.33 g/l

final content: Fenpropimorph: 305.36 g/l

                  Kresoxim-methyl: 150.93 g/l

dispersion stability: no major modifications
	chemically and physico-chemically sta​ble
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.17 

Stabili​ty after sto​rage for other periods and tem​peratures 

(IIIA 2.7.1) 
	
	
	not required
	

	
	
	
	
	

	B.2.2.18 

Mini​mum con​tent after heat stabi​lity testing (IIIA 2.7.1) 
	
	see B.2.2.16
	Stable
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.19 

Effect of low tem​pe​ra​ture on stabi​lity 

(IIIA 2.7.2)
	- CIPAC MT 39
	the product shows an oily secretion á 1 ml ) at top
	
	Kästel, 1994a

	
	- GLP study
	
	
	

	B.2.2.20 

Shelf life 

(IIIA 2.7.3)
	- GIFAP 17
	ñ 1 year, expected 2 years in original container.

Control of a.s., dispersion, suspensibi​lity, foa​ming
	Stable
	Kästel, 1994b

	
	
	
	
	

	B.2.2.21 

Wetta​bility 

(IIIA 2.8.1)
	- CIPAC 53.3
	
	not applicable
	

	
	
	
	
	

	B.2.2.22 

Persis​tent 

foa​ming

(IIIA 2.8.2)
	- CIPAC MT 47
	at room temperature (CIPAC water D)

concentration: 0.35%

foam after 1 min.: 0 ml

foam after 15 min.: 0 ml
	no foam persis​tence
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.23 

Suspen​sibility 

(IIIA 2.8.3)
	- CIPAC MT 161,      
	at room temperature ( CIPAC water D)

concentration: 0.35%

   suspensibility: 98%

  
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.24 

Spon​taneity of dis​per​sion 

(IIIA 2.8.3)
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.25 

Diluti​on stability

( IIIA 2.8.4)
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.26 

Dry sieve test and wet sieve test 

(IIIA 2.8.5)
	- CIPAC MT  167
	0% retained on 75μm sieve
	wet sieving
	Kästel, 1994b

	
	
	
	
	

	B.2.2.27 

Size distribution of par​ticles - No​mi​nal size range of 

parti​cles 

(IIIA 2.8.6.1)
	- laser diffraction
	particle size £ 10%    : £ 0.6 μm

medium part. size     :   2.0 μm

particle size £ 10%     : ³ 14.6 μm
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.28 

Dust content and par​ticle size of dust  

(IIIA 2.8.6.2)
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.29 

Friabi​lity and at​tri​tion 

charac​teristics of 

gra​nules  

(IIIA 2.8.6.3)
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.30 

Emul​sifiability, emul​sion stabi​lity,  stabili​ty of emul​sions   

( IIIA 2.8.7.1)
	- CIPAC MT 15
	0.35% in CIPAC water D:

after 2 hours no sediment, little cream
	The emulsifiability is not applicable to a SE. The test is the dispersion sta​bility
	Kästel, 1993

	
	
	
	
	

	B.2.2.31 

Stabili​ty of emul​sions  

(IIIA 2.8.7.2)
	
	see B.2.2.30
	
	

	
	
	
	
	

	B.2.2.32 

Flo​wability  

(IIIA 2.8.8.1)
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.33 

Poura​bility 

(in​cluding rinsed resi​due)  

(IIIA 2.8.8.2)
	- CIPAC MT 148
	residue: 2.7%

rinsed residue: 0.1%
	
	Kästel, 1993

	
	- GLP study
	
	
	

	B.2.2.34 

Dusta​bility 

fol​lowing acce​lera​ted sto​rage  (IIIA 2.8.8.3) 
	
	
	not applicable
	

	
	
	
	
	

	B.2.2.35 

Physi​cal compa​tibility of tank mixes  

(IIIA 2.9.1)
	
	
	broad compatibili​ty re​ported
	

	
	
	
	
	

	B.2.2.36 

Che​mical com​pati​bility of tank mixes  

(IIIA 2.9.2)
	
	
	
	

	
	
	
	
	

	B.2.2.37 

Distri​bution and 

ad​hesion 

(IIIA 2.10)


	
	
	not applicable
	

	
	
	
	
	


B.2.3 References relied on

See Annex A.

ANNEX B

Kresoxim-methyl

B.3 Data on application and further information
B.3.1 Data on application relevant to the active substance (Annex IIA 3.1 to 3.6)

B.3.1.1 Function (Annex IIA 3.1) 

fungicide

B.3.1.2 Effects on harmful organisms (Annex IIA 3.2.1) 

Kresoxim-methyl is a mitochondrial respiration inhibitor. Depending on pathogens and time of application the effects are protective, curative and/or eradicative

B.3.1.3 Translocation in plants (Annex IIA 3.2.2) 

Systemic transport via the xylem or phloem appears to be slight.

B.3.1.4 Fields of use (Annex IIA 3.3) 

Agriculture, pomiculture, viticulture

B.3.1.5 Pests controlled and crops protected (Annex IIA 3.4.1, 3.4.2)

The following table indicates the list of crops protected and diseases controlled for the products already authorized (or authorization under examination)  in the EU. Only these uses, mentioned in the table below, are taken into account for the risk assessments made in the monograph (complete risk assessment for cereals and apples, evaluation of residue data on grapes and wine)

The notifier expects to extend the use of the a.s. to other crops in the near future (ornamentals, tomato, pepper, cucumber, leek, melon, onion, pea, sunflower, sugar beet)

Table B.3.1.5-1 : Crops protected and diseases controlled by kresoxim-methyl

	Crops protected
	diseases controlled

	Winter wheat, spring wheat, spelt
	Erysiphe graminis sp. tritici

Septoria tritici

Septoria nodorum

Puccinia spp.

	Winter barley, spring barley
	Erysiphe graminis sp. hordei

Puccinia hordei

Pyrenophora teres

Rhynchosporium secalis

	Rye
	Rhynchosporium secalis

Puccinia spp.

	Apples/pears
	Venturia spp.

Podosphaera leucotricha

Gleodes pomigena

Schizothyrium pomi

Stemphylium versicarium

	Vines
	Uncinula necator

Guignardia bidwellii

Phomopsis viticola

Pseudopeziza tracheiphila


B.3.1.6 Effects achieved - mode of action (Annex IIA 3.4.3, 3.5.1)

“ Kresoxim-methyl is a broad spectrum fungicide structurally related to Strobilurin A, a natural product of the wood-decaying fungus Strobilurus tenacellus (Ammermann E. et al.; 1992).

The strobilurins have a novel biochemical mode of action: the inhibition of electron transport in mitochondria (Anke T. et al.; 1977) and  (Haase U. et al; 1994).

Although isolated mitochondria from non-fungal sources show similar degrees of sensitivity to kresoxim-methyl, the compound acts specifically against fungi and is safe in the environment because the active form of the molecule has an ester linkage which is essential to its activity (Grosshans F. et al; 1994) and (Röhl H. et al; 1993).

Systemic transport via the xylem or phloem appears to be slight.

The treatment of pre-existing fungal infections with kresoxim-methyl causes a rapid collapse of visible fungal structures on the leaf surface. Infections occurring after treatment are prevented predominantly by inhibition of spore germination, which is particularly sensitive to the compound, though the mycelial growth of fungi is also inhibited. Kresoxim-methyl is thus valuable for curative and prophylactic applications (Gold R.E., Leinhos G.M.E.; 1994). “

B.3.1.7 Information relative to the formation of active metabolites and degradation pro​ducts (Annex IIA 3.5.2, 3.5.3)

Not applicable

B.3.1.8 Information to the possible occurrence of the development of resistance or cross-resistance (Annex IIA 3.6) 

“ Kresoxim-methyl is a fungicide belonging to the strobilurins. This class of compounds, which are synthetic analogs of strobilurin A, originally isolated from the fungus Strobilurus tenacellus (Pers. ex Fries) Singer, have a for fungicides novel biochemical mode of action (mitochondrial respiration inhibitors). Due to this and due to the fact that no product of this group is registered and has reached the market yet, no published data concerning the possible occurrence of the development of resistance are available so far.

Monitoring of several fungal pathogens, i.e. cereal powdery mildew, grape powdery mildew and apple scab revealed no naturally occurring resistant strains of these fungi. Cross resistance with known resistances (BCM; SBI) does not exist.

As with a modern single site inhibitor it is also possible to produce strobilurin-resistant strains in laboratory experiments (Rago di J.P. et al; 1989) and (Geier B.M. et al; 1992) but, as could be shown repeatedly in the past, this does not allow a forecast to be made about the course of development of resistance in the field under practical conditions. So far the strobilurin-resistant yeast mutants obtained in the laboratory had a very low degree of resistance (factor 2 - 5) and besides this serious fitness deficiencies (Rago di J.P. et al; 1989).

Thus at present the likelihood of resistance development in the field seems to be low, but can not be ruled out completely. On the other hand possible antiresistance strategies have to rely on recommendations proven valid so far for other chemical classes  (Staub T.; 1991), namely the use of mixtures or alternations with products with a different mode of action, since no data on the effectiveness or utility of these strategies for strobilurins can be supplied at present. “

B.3.2a Data on application relevant to the plant  protection product MENTOR (Annex IIIA 3)

B.3.2.1a Fields of use (Annex IIIA 3.1)

agriculture

B.3.2.2a Nature of the effects on harmful organisms (Annex IIIA 3.2)

“ -  Kresoxim-methyl is a mitochondrial respiration inhibitor. Depending on pathogens and time of application the effects are protective, curative and/or eradicative

- Fenpropimorph is particularly effective for the control of powdery mildew and rust diseases of cereals. In addition to prophylactic effects, its systemic activity allows the control of established infections by preventing the further growth of fungal structure within plant tissues. Diffusion in the gas phase may also be a factor in the protective effects of the compound on plant tissue not present at the time of spraying “

B.3.2.3a   Pests controlled and crops protected (Annex IIIA 3.3)

Rate of application (Annex IIIA 3.4)

Concentration of active substance in material used (Annex IIIA 3.5)

Description of the method of application, type of equipment used and type and vo​lume of diluent per unit of area or volume (Annex IIIA 3.6)

Number and timing of applications and duration of protection afforded  (Annex IIIA 3.7)

Table.3.2.3a-1 Intended uses of kresoxim-methyl (formulation MENTOR) - Data in amount kresoxim-methyl

	Crop

Disease


	Country : Europe
	Maximum rate per application (kg a.s./ha)
	Maximum rate per sea​son (kg a.s./ha)
	Spray concen​tration (g/l)
	Maximum number of applicati​ons per season

Timing
	spray inter​val in days
	Pre-harvest interval in days

	Winter wheat, spring wheat, spelt

Erysiphe grami​nis sp. tritici

Septoria tritici

Septoria nodo​rum
	North
	0.105
	0.210
	- (*)
	1-2

between the stages last leave and ears forming
	-
	35

	Winter barley, spring barley

Erysiphe grami​nis sp. hordei

Puccinia hordei

Pyrenophora teres
	North
	0.105
	0.210
	- (*)
	1-2

at the stage first node and/or stage last leave
	-
	35 


(*) : depending upon spray technique : 200-400 l water/ha

B.3.2.4a  Minimum waiting periods or other precautions between last application and sowing or planting succeeding crops - Limitations on choice of succeeding crops (Annex IIIA 3.8)

No waiting period necessary

B.3.2.5a Proposed instructions for use as printed, or to be printed, on labels  (Document C)

-

B.3.2b Data on application relevant to the plant  protection product ALLEGRO (Annex IIIA 3)

B.3.2.1b Fields of use (Annex IIIA 3.1)

agriculture

B.3.2.2b Nature of the effects on harmful organisms (Annex IIIA 3.2)

Kresoxim-methyl is a mitochondrial respiration inhibitor. Depending on pathogens and time of application the effects are protective, curative and/or eradicative

Epoxiconazole has protective, curative and/or eradicative effects ; Systemic transport in phloem and xylem

B.3.2.3b   Pests controlled and crops protected (Annex IIIA 3.3)

Rate of application (Annex IIIA 3.4)

Concentration of active substance in material used (Annex IIIA 3.5)

Description of the method of application, type of equipment used and type and vo​lume of diluent per unit of area or volume (Annex IIIA 3.6)

Number and timing of applications and duration of protection afforded  (Annex IIIA 3.7)

Table B.3.2.3b-1 : Intended uses of kresoxim-methyl (formulation ALLEGRO) - Data in amount kresoxim-methyl

	Crop

Disease


	Country : Europe
	Maximum rate per applica​tion (kg a.i./ha)
	Maxi​mum rate per sea​son (kg a.i./ha)
	Spray concentra​tion (kg/100l)
	Maximum num​ber of applicati​ons per season

Timing
	spray inter​val in days
	Pre-harvest interval in days

	Wheat

Pseudocercosporella herpotrichoïdes
	North
	0.150
	0.150
	- (*)
	1

stage first node
	-
	35

	Wheat

Erysiphe graminis sp. tritici

Puccinia recondita

Puccinia striiformis

Septoria tritici

Septoria nodorum

Fusarium sp
	North
	0.105
	0.210
	- (*)
	1-2 

between stages first node and ears forming
	-
	35 

	Barley

Erysiphe graminis sp. hordei

Puccinia hordei

Puccinia striiformis

Pyrenophora teres

Rhynchosporium se​calis
	North
	0.105
	0.210
	- (*)
	1- 2 

stages first node and/or last leave
	-
	35 

	Triticale, rye

Puccinia recondita

Puccinia striiformis

Septoria tritici
	North
	0.105
	0.105
	- (*)
	1

between stages last leave and ears emergence
	-
	35

	Spelt

Erysiphe graminis

Puccinia recondita

Puccinia striiformis
	North
	0.105
	0.210
	- (*)
	1-2

between stages first node and ears forming
	-
	35 


(*) : depending upon spray technique : 200-400 l water/ha

B.3.2.4b  Minimum waiting periods or other precautions between last application and sowing or planting succeeding crops - Limitations on choice of succeeding crops (Annex IIIA 3.8)

No waiting period necessary

B.3.2.5b Proposed instructions for use as printed, or to be printed, on labels  (Document C)

-

B.3.2c Data on application relevant to the plant  protection product CANDIT (Annex IIIA 3)

B.3.2.1c Fields of use (Annex IIIA 3.1)

Pomiculture

B.3.2.2c Nature of the effects on harmful organisms (Annex IIIA 3.2)

Kresoxim-methyl is a mitochondrial respiration inhibitor. Depending on pathogens and time of application the effects are protective, curative and/or eradicative

B.3.2.3c   Pests controlled and crops protected (Annex IIIA 3.3)

Rate of application (Annex IIIA 3.4)

Concentration of active substance in material used (Annex IIIA 3.5)

Description of the method of application, type of equipment used and type and vo​lume of diluent per unit of area or volume (Annex IIIA 3.6)

Number and timing of applications and duration of protection afforded  (Annex IIIA 3.7)

Table.3.2.3c-1 Intended uses of kresoxim-methyl (formulation CANDIT) - data in amount kresoxim-methyl 

	Crop

Disease


	Country : Europe
	Maximum rate per ap​plication (kg a.s./ha)
	Maximum rate per sea​son (kg a.s./ha)
	Spray concentra​tion (kg/100l)
	Maximum number of applicati​ons per season

Timing
	spray inter​val in days
	Pre-har​vest in​terval in days

	Apples

Venturia 

inequalis
	All
	100
	800
	- (*)
	6-8

 from the first ‘warning’ to the end of the ascospo​res release period; cura​tive efficacy up to 96 hours after the infection
	10-14
	35

	Apples

Podosphaera leucotricha
	All
	100
	800
	- (*)
	6-8

 from the first ‘warning’ to the end of the ascospo​res release period; cura​tive efficacy up to 96 hours after the infection
	10-14
	35


(*) : depending upon spray technique : 1000-1500 l water/ha

B.3.2.4c  Minimum waiting periods or other precautions between last application and sowing or planting succeeding crops - Limitations on choice of succeeding crops (Annex IIIA 3.8)

Not relevant : perennial crop

B.3.2.5c Proposed instructions for use as printed, or to be printed, on labels  (Document C)

-

B.3.3 Summary of data on application

See point B.3.2

B.3.4 Further information on the active substance (Annex IIA 3.7 to 3.9)

B.3.4.1 Recommended methods and precautions relating to handling, warehouse storage, user level storage, transport, fire (Annex IIA 3.7) 

This information is presented under the form of a safety data sheet pursuant to Article 27 of Council Directive  67/548/EEC. See Appendix - Material Safety Data Sheets

B.3.4.2 Procedures for destruction or decontamination of the active substance

B.3.4.2.1 Controlled incineration - Pyrolitic behaviour under controlled conditions at 800°C (Annex IIA 3.8.1) 

Approxim. 1100°c is advised as incineration temperature. The following substances can be given off during incineration : carbon monoxide, carbon dioxide, nitrogen oxides.

Kresoxim-methyl does not contain halogen which could lead to the formation of dioxins during incineration.

B.3.4.2.2 Methods other than controlled incineration for disposal of the active substance, conta​mi​na​ted packa​ging and contaminated materials (Annex IIA 3.8.2) 

No method other than controlled incineration is available or recommended.

B.3.4.3 Methods for decontamination of water in the case of accident (Annex IIA 3.9) 

Possible procedures for the decontamination of water from kresoxim-methyl (Schenk W.; 1994)

Guidelines :
No specific guideline available

GLP :
not GLP; scientifically valid

Material and Methods :
Test substance : kresoxim-methyl (purity 99.7%)

Test method :
The adsorbancy of organic substances at activated carbon can be evaluated by means of the adsorption isotherm according to Freundlich

2 mg a.s./l were shaken in presence of increasing amounts of activated carbon (Chemviron F300, 40-100 μm ; 2.5-16000 mg/l). 

Findings :
5 mg/200 ml of active carbon as smallest addition amount result in an elimination of Kresoxim-methyl with an efficiency of > 98 %.  Because the accuracy of weighing amounts of activated carbon smaller than 5 mg/200 ml is not satisfactory and the addition of water slurries of activated carbon provokes badly reproducible adsorption effects, no evaluation of a Freundlich adsorption isotherm was feasible.

Conclusions :
- Kresoxim-methyl is to be classified as highly adsorbable at activated carbon at pH _ 7.

- In the case of contamination of water the undissolved amount of the product is to be separated by appropriate measures (e.g. filtration).  The aqueous phase is to be treated with approximately 500 - 1000 mg/l of activated powdered carbon for at least 12 hrs.  The separated activated carbon should be incinerated too.  The treated (pH 6.5 - 9) water is to be introduced into a public sewer leading to a public owned water treatment works.

B.3.5 Further information on the plant protection products (Annex IIIA 4)

B.3.5.1 Packagings, suitability of the packaging material to its content (Annex IIIA 4.1)

B.3.5.1.1 Description and specification of the pac​kaging and materials used in packaging, size, capacity, size of openings, types of closure and seal (Annex IIIA 4.1.1)

Description of the packagings of the formulation MENTOR (Annex III submitted in the scope of the inclusion of the a.s. in Annex I)

1 litre bottle:material:HDPE or HDPE fluorinated

shape/size:cylindric / approx. 91 mm diameter x 234 mm

opening:42 mm inner diameter

closure:screwed on

seal:HF-seal

5 litre container:material:HDPE or HDPE fluorinated

shape/size:rectangular / approx. 194 mm x 112 mm x 362 mm

opening:50 mm inner diameter

closure:screwed on

seal:HF-seal

10 litre container:material:HDPE or HDPE fluorinated

shape/size:rectangular / approx. 230 mm x 165 mm x 375 mm

opening:50 mm inner diameter

closure:screwed on

seal:HF-seal

The description of the packagings of other formulations were not included in the monograph because this informa​tion is typically related to the process of granting authorizations at national level.

B.3.5.1.2 Suitability of the packaging and closu​res (Annex IIIA 4.1.2)

According to ADR 2600, testing is not required for the formulations MENTOR, ALLEGRO and CANDIT (DL50 oral > trigger value of 500 mg/kg; LD50 dermal > trigger value of 1000 mg/kg; LC50 (1hour) > trigger value of 10 mg/l)

No study was submitted testing the suitability of the packagings

B.3.5.1.3 Resistance of the packaging material to its contents (Annex IIIA 4.1.3)

No test submitted.

B.3.5.2 Procedures for cleaning application equipment and protective clothing (Annex IIIA 4.2)

No special advice but to follow the usual cleaning procedures for application equipment using water and detergent .

B.3.5.3 Re-entry intervals, waiting periods and other precautions to protect man and animals

B.3.5.3.1 Pre-harvest intervals, re-entry intervals or withholding periods to minimize residues in crops, plants, plant products, treated areas or spaces (Annex IIIA 4.3.1)

Intervals for the formulations used in cereals (MENTOR, ALLEGRO)

	- pre-harvest interval : 
	will be fixed at 35 days

	-  re-entry period for livestock to areas to be grazed :
	not relevant since it is used in cereals

	- re-entry period for man to crops :
	due to low residues and low toxicity treated cereal fields can be entered as soon as the spray coating is dry

	- waiting period between application and handling treated produce :
	not relevant since cereals are handled at harvest  time only 35 days after last treatment; residue at that time are < 0.05 mg/kg in grain and < 0.05 mg/kg in straw only

	- Waiting period (in days) between  last application and sowing or planting succeeding crops :
	not relevant : dissipation of the a.s. in soil in a few days 


Intervals for the formulations used in orchard  (CANDIT)

	- pre-harvest interval : 
	will be fixed at 35 days

	-  re-entry period for livestock to areas to be grazed :
	not relevant since it is used in orchard

	- re-entry period for man to crops :
	Wait until the deposit is dry.  The estimation of the operator exposure showed that a large margin of safety is existing. The exposure of workers re-entering the orchard is even much lower.

	- waiting period between application and handling treated produce :
	not relevant since fruits are handled at harvest time only 35 days after last treatment

	- Waiting period (in days) between  last application and sowing or planting succeeding crops :
	not relevant for perennial crop


B.3.5.3.2 Information on any specific agricultural, plant health or environ​mental conditi​ons un​der which the preparation may or may not be used (Annex IIIA 4.3.2)

No information on specific conditions of use.

B.3.5.4 Recommended methods, pre​cautions and hand​ling procedures to minimize the risks relating to warehouse storage, user level sto​rage, transport, fire - Detailed procedures for use in the event of an accident during transport, storage or use (Annexes IIIA 4.4 and 4.5)

Hazards identification :

According to EU guidelines no classification

Handling and storage :

To maintain quality, store in a dry place and protect from temperatures below 0 and above 40 °C.

Store so that unauthorised persons do not have access.

Keep away from food, drink and animal feeding stuffs.

Keep container tightly closed and in a well-ventilated place.

Remainders of tank mixes are to be diluted with water by 1 : 10 and sprayed onto the previously treated area.

Transport information :

According to UN guidelines no classification

Fire-fighting measures :

Extinguishing media:-Sprayed water, foam, CO2, extinguishing powder, sand

Fire-fighting water should be contained.

Combustion gases:-In the event of fire, the formation of CO2/CO, H2O, N2/NOx, SO2/SO3,  SiO2, Na2CO3 and other sodium salts is to be expected.

Emergency measures in the case of an accident :

During cleaning operations safety goggles, rubber gloves, mouth-and-nose-mask and protective clothing shall be worn as standard precaution.

B.3.5.5 Procedures for destruction or decontamination of the formulations and their  packaging

B.3.5.5.1 Neutralization procedures for use in the event of accidental spillages (Annex IIIA 4.6.1)

Chemically speaking, the product and its aqueous dilutions are neutral. Chemical conversions are not advised.

B.3.5.5.2 Controlled incineration - Pyrolytic behaviour of the active substance under controlled conditions at 800° C (Annex IIIA 4.6.2)

Controlled incineration:

“Small as large quantities shall be disposed of by combustion in a licensed incinerator. Additional methods are described in the GIFAP monograph. "Disposal of unwanted pesticide stocks", 1991. Uncleaned empty containers shall be treated like full ones: tightly closed and clearly labelled.

Empty rinsed containers should be disposed of according to local regulations and best available practice. For up-to-date information consult your qualified adviser. Rinsing should comply with the "Guidelines for the rinsing of agrochemical containers" (published by ECPA, 1993)”

Pyrolytic behaviour :

Combustion of formulations (MENTOR, ALLEGRO, CANDIT)  will produce CO2/CO, H2O, N2/NOx, SO2, SiO2 and Na2CO3 or other sodium salts. Approx. 1100 °C is advised as incineration temperature.

The formulations do not contain halogenated compounds which could lead to the formation of dioxins during incineration.

B.3.5.5.3 Methods other than controlled incineration for disposal of the plant protection pro​ducts, contami​nated packaging and contaminated mate​rials (Annex IIIA 4.6.3)

No method other than controlled incineration is available or recommended.

B.3.6 References relied on

See Annex A.

ANNEX B

Kresoxim-methyl

Appendix A : Material Safety Data Sheets

ANNEX B

Kresoxim-methyl

B.4 Methods of analysis

B.4.1 Analytical methods for active substance technical and formulations 

B.4.1.1 Analytical methods for the determination of pure active substance in the active substance as manufac​tured (annex II 4.1.1)

2 analytical methods (HPLC CF-A 405/1 and GC CF-A 462) for the determination of the pure active substance were provided .
Quantitative analysis of active ingredient Reg. No. 242 009 in BAS 490 01 F by HPLC (Ziegler H.; 1991a)

Investigations for the validation of the analytical method CF-A 405/1 (Ziegler H. ; 1991b)

GLP :
The validation of the study is GLP.

Principle of the method :
- after dilution in acetonitrile/water, HPLC chromatography on a reversed phase system (Nucleosil 100-5 C18, acetonitrile/water/sulphuric acid 0.5 M 600/400/5). Determination by UV detection at 240 nm using external standard.

- The method can be used on the following matrices :  technical a.s. and formulations (method checked using WP 500 g a.s./kg)

Findings :
Specificity - interferences : no interferences were observed.

Linearity : -

Accuracy : 

The active substance content of formulation BAS 490 01 F (WP containing 500g a.s./kg)  was found to be 101.02%
Repeatability : 

RSD of 0.526% ( 6 determina​tions with formulation BAS 490 01 F)
Conclusions :
Method applicable, usual operating conditions.

CF-A 462; Determination of the content of active ingredient Reg.-No. 242 009 in technical active ingredient (Magin T.; 1992a)

Investigations for the validation of the analytical method CF-A 462 (a.s.) (Magin T.; 1992b)

Investigations for the validation of the analytical method CF-A 462 (CANDIT) (Magin T.; 1992c)

GLP :
The study is GLP.

Principle of the method :
- Capillary gas chromatography with 25m fused silica column, internal diameter 0.32mm, film coating 0.12 μm, stationary phase CP-Sil 5 CB, at 210°C with FID detector with tetraphenylethylene as internal stan​dard.

- The method can be used on the following matrices :  technical a.s. and formulations (WP 250 g a.s./kg; WP 500 g a.s./kg; WG 500 g a.s./kg; SC 250 g a.s./l; SC 500 g a.s./l)

Findings :
Specificity - interferences : no interferences were observed.

Linearity : -

Accuracy : 

The active substance content of technical a.s. was found to be 94.13% of the theoretical value

The active substance content of formulation CANDIT (WG containing 500g a.s./kg)  was found to be 99.84% of the theoretical value.

Repeatability : 

RSD of 0.313% ( 6 determina​tions with technical a.s.)

RSD of 0.358% ( 6 determina​tions with formulation CANDIT)
Conclusions :
Method applicable, usual operating conditions.

B.4.1.2 Analytical methods for the determination of isomers, impurities and additives in the active subs​tance as manufactured (Annex 4.1.2)

CP 198; Determination of impurities in techn. Reg. No. 242 009 (Petersen; Thiery M.; 1993a)

Validation of HPLC method CP-No. 198: Technical impurities in Reg.-No. 242 009 TC (Petersen; Thiery M.; 1993b)

GLP :
The study is GLP.

Principle of the method :
HPLC determination on RP-18 with UV detection at 240 nm, external standard.

Findings :
Table B.4.1.2-1 : Validation of the HPLC method CP-No. 198

	Impurity
	Range of  fortifica​tion levels

(% impurity in a.s.)
	Accuracy - repeatability

	
	
	Number of 

samp​les
	Mean (%)
	Standard Deviation (%)

	300064
	0.31-1.56
	5 fortification levels  X 3 samples
	98.9
	2.41

	262451
	0.68-3.58
	5 fortification levels  X 3 samples
	101.3
	2.15

	269603
	0.31-1.58
	5 fortification levels  X 3 samples
	99.3
	2.52

	271246
	0.47-2.47
	5 fortification levels  X 3 samples
	103.0
	2.35

	260391
	0.39-1.98
	5 fortification levels  X 3 samples
	98.7
	2.70

	242010 (a.s. 

Z-isomer)
	0.44-2.29
	5 fortification levels  X 3 samples
	101.4
	1.47

	279482
	0.47-2.39
	5 fortification levels  X 3 samples
	107.0
	5.88


Specificity - interferences : No interference were observed.

Linearity :  -

Linearity and recovery of compounds 301188 and 301189 were assessed separately (recoveries were respectively 93.7 and 101.8% - correlation coefficient was > 0.999 for both metabolites) (Fietz G.; 1993 and Fietz G.; 1994)

Conclusions :
Recovery better than 90% with an RSD lower than 3%, except for one substance ( 5.88% )

The method is suitable.

B.4.1.3 Analytical methods for the determination of pure active substance in plant protec​tion products (Annex IIIA 5.1.1)

BASF method CF-A 451/1 Quantitative analysis of the content of fenpropimorph and kresoxim-methyl in BAS 492 01 F (Ziegler H.; 1994a)

Validation of the analytical method CF-A 451/1 (Ziegler H.; 1994b)

GLP :
The study is GLP for the validation of the method.
Principle of the method :
After dissolution in acetone, capillary  GC, 25m fused silica column, 0.32mm I.D., film coating 0.12μm, stationary phase CP-Sil 5 CB , 4.5 min 200°C, 30°C/min up to 220°C,, 4.5 min 220°C.

Detection by FID with internal standard ( tetraphenylethylene ).

Findings :
Specificity - interferences : Chromatograms of blank formulation showed no disturbance at retention time of a.s.

Linearity : 5 samples of formulation BAS 492 01 F (MENTOR) ranging from 0 to 2.5 times the measured concen​tration were prepared to determine a regression curve (r = 1.0000)

Accuracy : average recoveries of 6 spikes: fenpropimorph: 99.95%; kresoxim-methyl: 99.42%

Repeatability : RSD: fenpropimorph: 0.497%; kresoxim-methyl: 0.385%
Conclusions :
The method is suitable to determine the a.s. in formulation MENTOR.

BASF method CF-A 476 Determination of kresoxim-methyl and epoxiconazol in suspension concentrates (BAS 494 02 F) by capillary gas chromatography (Ziegler H.; 1994c)

Validation of the analytical method CF-A 476 (Ziegler H.; 1994d)

GLP :
The study is GLP for the validation of the method.
Principle of the method :
After dissolution in acetone, capillary  GC, 25m fused silica column, 0.32mm I.D., film coating 0.12μm, stationary phase CP-Sil 5 CB , 210°C isothermic

Detection by FID with internal standard ( tetraphenylethylene ).

Findings :
Specificity - interferences : Chromatograms of blank formulation showed no disturbance at retention time of a.s.

Linearity : 5 samples of formulation BAS 494 02 F (ALLEGRO) ranging from 0 to 2.0 times the measured concentration were prepared to determine a regression curve (r = 1.0000 for kresoxim-methyl; r = 0.999 for epoxiconazol)

Accuracy : average recoveries of 6 spikes: epoxiconazol: 99.92%; kresoxim-methyl: 99.46%

Repeatability : RSD: epoxiconazol: 0.947%; kresoxim-methyl: 1.255%
Conclusions :
The method is suitable to determine the a.s. in formulation ALLEGRO.

B.4.1.4 Analytical methods for the determination of isomers, impurities, additives and formulants in plant protection products (Annex IIIA 5.1.2)

Not required. No toxic impurities.

B.4.2 Analytical methods (residue) for food and feed  (Annex IIA 4.2.1; Annex IIIA 5.2)

Several methods which allow the determination of kresoxim-methyl and relevant metabolites in food and feed of plant origin were submitted :

- two almost identical GC methods (351/1 and 351/2) to determine kresoxim-methyl in wheat and apple matrices

- one method (350/1) combining GC and HPLC to determine respectively the a.s. and two metabolites in wheat (grain, straw, green matter)

- one HPLC method (350/3) to determine the a.s.  And two metabolites in several matrices of plant origin (tomato, pepper, melon, cucumbe, onion, grape and process fractions, apple and process fractions)

- one study concerning the applicability of the multiresidue method DFG S 19 to kresoxim-methyl in wheat and apple.

Several methods which allow the determination of kresoxim-methyl and relevant metabolites in food of animal  origin were submitted :

- 2 HPLC studies (354/1 and 354/2) to determine relevant metabolites of kresoxim-methyl in milk, liver, kidney, skeletal muscle, fat)

- 1 GC study (369) to determine kresoxim-methyl in fat and eggs

351/1

- Method for the determination of BAS 490 F in wheat and apple matrices (parent method) (Krotzky A.J., Dams W.; 1993)

- Determination of residues of BAS 490 F in wheat grain and apples - Validation of the method (Schulz H.; 1994)

GLP :
The studies are GLP.

Principle of the method :
- Kresoxim-methyl is extracted of the sample material in methanol. After addition to the methanol filtrates of KH2PO4, the filtrate is reduced to the aqueous phase by rotary evaporation. Following this step, the analyte is separated from matrix compounds by sequential polarity chromatography on a SPE Silica-gel column followed by a SPE C18 column. The analyte is detected and quantified by gas chromatography on DB 1701 capillary fitted to an ECD detector.


Findings :
Table B.4.2-1 : Validation of the method 351/1

	Matrix
	Analyte
	Fortification level

(mg/kg 

com​modity)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard 

deviation (%)
	 Ac​cu​ra​cy
CV

	Recovery trial in BASF lab (raw data not provided)

	apple
	kresoxim-me​thyl
	0.05-0.5
	Not given
	90.45
	4.8
	-

	wheat straw
	kresoxim-me​thyl
	0.05-0.5
	Not given
	92.4
	17
	-

	wheat grain
	kresoxim-me​thyl
	0.05-0.5
	Not given
	84.4
	16
	-

	Validation of the method  in an independent laboratory

	apple
	kresoxim-me​thyl
	0.05

0.5

5.0
	4

2

4
	98.1
	6.2
	6.4

	wheat grain
	kresoxim-me​thyl
	0.05

5
	4

4
	92.0
	7.2
	7.8


Specificity : No interferences with other crop protectants were found.

Limit of determination : 0.05 mg/kg

Conclusions :
The results obtained demonstrate that in terms of LOD ( 0.05 mg/kg), of accuracy ( mean recove​ries in the range of 70% to 110% ), of precision ( SDs and CVs lower than 20% ) and of linearity of response of detection the methods developed are valid, meet the criteria and can be used in residue analysis work.

- Validation of BASF method 351/2 (parent method): Determination of BAS 490 F in wheat and apple matrices by gas chromatography (Mackenroth Ch., Krotzky A.J.; 1994a)

- Validation of the method of analysis for determination of residual concentrations of LAB 242 009 in apples (Wayman, L.H.; 1994a)

GLP :
The studies are GLP.

Principle of the method :
- Kresoxim-methyl is extracted of the sample material in methanol 80%. After the addition of  KH2PO4 an aliquot could be partitioned against iso-octane which will quanti​tatively extract parent. Following this step, the analyte is separated from matrix compounds by sequential polarity chromatography on a SPE Silica-gel column followed by a SPE C18 column. The analyte is detected and quantified by GC on a DB 1701 capillary connected to either a MS-detector at a mass of 206 or an ECD detector

Findings :
Table B.4.2-2 : Validation of the method 351/2

	Matrix
	Analyte
	Fortification level

(mg/kg 

com​modity)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard De​viation (%)
	 Ac​cu​ra​cy
CV

	Recovery trial in BASF lab

	apple (GC/ECD)
	kresoxim-methyl
	0.05

5.0
	4

4
	87.7

93.8
	7.0

5.0
	8.0

5.3

	apple (GC/MS)
	kresoxim-methyl
	0.05

5.0
	4

4
	79.3

88.2
	5.7

5.3
	7.2

6.0

	wheat - straw (GC/MS)
	kresoxim-methyl
	0.05

5.0
	4

4
	91.8

111.0
	7.0

12.4
	7.6

11.2

	wheat - grain (GC/PND)
	kresoxim-methyl
	0.05

5.0
	4

4
	97.9

98.5
	16.1

11.6
	16.4

11.8

	Wheat - green matter (GC/MS)
	kresoxim-methyl
	0.05

5.0
	4

4
	104.1

106.3
	9.6

5.9
	9.2

5.6

	Validation of the method  in an independent laboratory

	apple
	kresoxim-methyl
	0.05

5.0
	4

4
	103

109
	9.6

7.1
	9

7


Specificity : No interferences of the a.s. were observed with matrix compounds or other crop protectants

Limit of determination : 0.05 mg/kg

Conclusions :
The results obtained demonstrate that in terms of LOD ( 0.05 mg/kg), of accuracy ( mean recove​ries generally in the range of 70% to 110%; one figure of 111%), of precision ( SDs and CVs lower than 20%) and of linearity of response of detection the methods developed are valid, meet the criteria and can be used in residue analysis work.

- Validation of BASF method 350/1: Method for the determination of BAS 490 F as well as its metabolites BF 490-2 and BF 490-9 (free and glycosilated forms) in wheat matrices (Krotzky A.J., Dams W.; 1994a)

- LAB 242009 and its metabolites BF 490-2 and BF 490-9 - Validation of the method of analysis for determination of residual concentrations in cereals (Gillis N.G.,  Flintham D.R.,; 1994)

GLP :
The studies are GLP.

Principle of the method :
- Kresoxim-methyl and its metabolites are extracted by sequential homogeneisation of the plant sample material with aqueous methanol and an aqueous ammonia-methanol solution. The first methanol extract contains the kresoxim-methyl. The ammonia-me​thanol solution facilitates the complete liberation of the glycosides of BF 490-2 and BF 490-9 from the sample. From a 10% aliquot of the methanol extract kresoxim-methyl is partitioned into iso-octane. The 90% aqueous methanol extract combined with the alkaline methanol extract contain the entire of BF 490-2 as well as BF 490-9 both in their free and glycosilated forms.

- Kresoxim-methyl is separated from matrix compounds by polarity chromatogra​phy on a SPE Silicagel-column followed by a SPE C18 column. Detection and quantification of the a.s. is performed by gas chromato​graphy on a DB 1701 capillary column fitted to a mass-speci​fic detector or an ECD.

- The glycosides of the metabolites which are present in the aqueous extract after phase partitioning against an ethylacetate/methyl-ter-butylether mixture (1:1) are subjec​ted to enzymatic hydrolysis in the presence of ascorbic acid. The surplus of enzyme activity used in this extract, already devoid of major contaminating matrix compounds, facilitates complete and reliable hydrolysis. Ascorbic acid acts both as preservative and blocking agent preven​ting the analytes from absorbing to matrix compounds. The hydro​lysis step yields the metabolites in their unbound form.

 - The metabolites are separated from matrix interferences in the extract by phase partitioning into dichloromethane followed by a SPE NH2 column clean up step. It is followed by a second phase partitioning step into CH2Cl2 to remove ascorbic acid. The analytes are fractionated by a preparative HPLC chromatography on a RP C18 column.  Final detection and quantifica​tion is perfor​med with analytical HPLC on a NH2/CN column combination. Both metabolites are detected by analytical HPLC with an UV detector at 270 nm.

Findings :
Table B.4.2-3 : Validation of the method 350/1

	Matrix
	Analyte
	Fortification level

(mg/kg 

com​modity)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard de​viation (%)
	Ac​cu​ra​cy 

CV

	Validation of the method in the BASF lab

	Wheat - green matter
	kresoxim-me​thyl
	0.05

5
	4

4
	104.1

89.2
	9.6

1.6
	9.2

1.8

	
	BF 490-2
	0.05

5.26
	4

4
	89.4

74.9
	7.8

2.1
	8.7

2.8

	
	BF490-9
	0.05

5.26
	4

4
	84.5

78.8
	5.6

2.5
	6.6

3.2

	Wheat - straw
	kresoxim-me​thyl
	0.05

5
	4

4
	91.8

111.0
	7.0

12.4
	7.6

11.2

	
	BF 490-2
	0.05

5.26
	4

4
	61.8

73.7
	7.8

5.6
	12.6

7.6

	
	BF490-9
	0.05

5.26
	4

4
	60.7

73.4
	7.7

6.3
	12.7

8.6

	Validation of the method in an independent lab

	Wheat - grain
	kresoxim-me​thyl
	0.0517

5.1724
	4

4
	82

98
	10.4

4.3
	12.6

4.4

	Wheat - plant
	kresoxim-me​thyl
	0.0514

5.1406
	4

4
	77

81
	8.8

3.4
	11.4

4.2

	
	BF 490-2
	0.0547

5.4712
	4

4
	80

89
	9.2

5.0
	11.5

5.6

	
	BF490-9
	0.0609

6.0850
	4

4
	84

84
	9.6

8.9
	11.4

10.6

	Wheat - straw
	kresoxim-me​thyl
	0.0514

5.1406
	4

4
	97

74
	2.2

2.2
	2.3

2.9

	
	BF 490-2
	0.0530

5.3046
	4

4
	92

96
	11.1

3.1
	12.1

3.2

	
	BF490-9
	0.0525

5.2547
	4

4
	96

98
	15.6

6.4
	16.3

6.5


Specificity : No interferences of the 3 compounds  were observed with matrix compounds or other crop protectants

Limit of determination : for the 3 compounds at  0.05 mg/kg

Conclusions :
SDs between 60.7% and 111.0 were observed in the validation performed in the BASF lab.

The validation performed in an independent lab showed that the method fulfills the criteria with mean recoveries, in cereals matrices fortified between 0.05 to 5.0 mg/kg, between 70% and 110% and SDs and CVs lower than 20%.

We have accepted that the method is suitable.

- Validation of BASF Analytical Method No 350/3: Determination of BAS 490 F (Kresoxim-methyl) and its metabolites BF 490-2 and BF 490-9 (free and glycosilated forms) in Tomato, Red Pepper, Melon, Cucumber, Onion, Grapes and Process Fractions, Apple and process Fractions (Rabe U., Mackenroth C.; 1996)

GLP :
The study is GLP.

Principle of the method :
The analytes are extracted from a 25 g sample into 250 ml methanol. After enzymatic cleavage of the glycosides of the metabolites and hydrolysis of parent into BF 490-1, clean-up is performed by phase partitioning into dichloro​methane and CPE NH2-column separation.

The analytes are quantified by analytical HPLC on a NH2/C18-column combination (column switching) with UV detection at 270 nm.

Findings :
Table B.4.2-4 : Validation of the method 350/3

	Matrix
	Analyte
	Fortification level

(mg/kg 

com​modity)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard de​viation (%)
	Ac​cu​ra​cy 

CV

	Validation of the method in the BASF lab

	Tomato
	kresoxim-me​thyl
	0.05

5
	5

5
	92.6

87.6
	2.3

2.6
	2.5

3.0

	
	BF 490-2
	0.05

5
	5

5
	81.7

83.8
	4.6

1.5
	5.7

1.7

	
	BF490-9
	0.05

5
	5

5
	88.7

84.3
	2.6

2.2
	2.9

2.6

	Red Pepper
	kresoxim-me​thyl
	0.05

5
	5

5
	99.8

100.3
	3.4

1.4
	3.4

1.4

	
	BF 490-2
	0.05

5
	5

5
	87.0

93.9
	2.0

0.9
	2.4

1.0

	
	BF490-9
	0.05

5
	5

5
	90.8

93.0
	3.1

1.4
	3.4

1.5

	Melon
	kresoxim-me​thyl
	0.05

5
	5

5
	101.2

90.6
	3.8

2.6
	3.7

2.9

	
	BF 490-2
	0.05

5
	5

5
	89.0

92.2
	2.8

3.7
	3.1

4.1

	
	BF490-9
	0.05

5
	5

5
	98.3

92.3
	3.1

3.2
	3.1

3.5

	Cucumber
	kresoxim-me​thyl
	0.05

5
	5

5
	100.5

109.1
	4.3

5.0
	4.3

4.6

	
	BF 490-2
	0.05

5
	5

5
	92.9

103.4
	3.7

3.3
	4.0

3.2

	
	BF490-9
	0.05

5
	5

5
	79.1

91.1
	4.7

4.1
	5.9

4.5

	Onion
	kresoxim-me​thyl
	0.05

5
	5

5
	104.8

93.0
	7.1

1.2
	6.8

1.3

	
	BF 490-2
	0.05

5
	5

5
	96.3

94.9
	3.5

2.1
	3.7

2.3

	
	BF490-9
	0.05

5
	5

5
	93.7

95.2
	4.1

1.9
	4.4

2.0

	Grapes
	kresoxim-me​thyl
	0.05

5
	5

5
	96.7

104.7
	7.4

2.6
	7.7

2.5

	
	BF 490-2
	0.05

5
	5

5
	88.0

101.2
	6.4

1.1
	7.3

1.1

	
	BF490-9
	0.05

5
	5

5
	86.2

97.0
	6.9

1.9
	8.0

2.0

	Wine
	kresoxim-me​thyl
	0.05

5
	5

5
	90.6

80.1
	1.5

2.5
	1.7

3.1

	
	BF 490-2
	0.05

5
	5

5
	86.8

81.9
	4.1

2.3
	4.7

2.8

	
	BF490-9
	0.05

5
	5

5
	83.2

82.9
	3.8

2.2
	4.5

2.6

	Must
	kresoxim-me​thyl
	0.05

5
	5

5
	100.4

96.5
	2.3

2.4
	2.3

2.5

	
	BF 490-2
	0.05

5
	5

5
	83.8

88.7
	3.3

3.1
	4.0

3.5

	
	BF490-9
	0.05

5
	5

5
	86.1

89.3
	4.1

3.4
	4.8

3.8

	marc
	kresoxim-me​thyl
	0.05

5
	5

5
	83.2

81.7
	5.3

3.9
	6.4

4.8

	
	BF 490-2
	0.05

5
	5

5
	89.4

94.0
	2.6

1.9
	2.9

2.0

	
	BF490-9
	0.05

5
	5

5
	76.1

82.0
	1.7

1.7
	2.3

2.1

	Apple
	kresoxim-me​thyl
	0.05

5
	5

5
	85.0

96.0
	21.9

10.5
	25.7

10.9

	
	BF 490-2
	0.05

5
	5

5
	89.1

94.7
	1.5

8.9
	1.7

9.4

	
	BF490-9
	0.05

5
	5

5
	82.4

90.8
	8.6

7.2
	10.5

8.0

	Apple Juice
	kresoxim-me​thyl
	0.05

5
	5

5
	92.2

98.2
	10.1

1.8
	11.0

1.8

	
	BF 490-2
	0.05

5
	5

5
	74.4

95.7
	4.2

0.2
	5.6

0.3

	
	BF490-9
	0.05

5
	5

5
	80.1

94.7
	6.8

1.1
	8.5

1.2


Conclusions:
The results obtained demonstrate that, in term of LOD (0.05 mg/kg), of accuracy (mean recoveries in the range of 70% to 110%) and of precision (Sds and Cvs lower than 20%), this method is generally valid and can be used in residue analysis work. One matrix (apple) has however given some problem for the analysis of the parent com​pound, but we have no explanation. 

Testing of DFG method S 19 for the determination of residues of BAS 490F in wheat (grain) and apple (fruit) (Schmidt, F et al.; 1994)

GLP :
The study is GLP.

Principle of the method :
- The applicability of a pesticide multi-residue method to detect the a.s. in matrices of plant origin was studied.

- DFG method S9 (see DFG Deutsche Forschungsgemeinschaft; Manual of Pesticide Residue Analysis, Volume I; VCH Verlagsgesellschaft mbH, D-6940 Weinheim, Germany, 1987; ISBN 0-89573-592-X) 

- Plant material is extracted with acetone. Water is added beforehand in an amount that takes full account of the natural water content of the sample so that during extraction the acetone : water ratio remains constant at 2 : 1 v/v. The extract is saturated with sodium chloride and diluted with dichlormethane, resulting in separation of excess water. The evaporation residue of the organic phase is cleaned up by gel permeation chromatography on Bio Beads S-X3 polystyrene gel, using an automated gel chromatograph. The eluate is concentrated and after supplemental cleanup on a small silica gel column analysed by gas chromatography using capillary column and electron capture detector (ECD).

Findings :
Table B.4.2-5 : Validation of the multi-residue method DFG S 19

	Matrix
	Analyte
	Fortification level

(mg/ kg 

com​modity)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard Deviation (%)
	Ac​cu​ra​cy 

CV

	Wheat - grain
	kresoxim-me​thyl
	0.01

0.1
	2

2
	100*
	1*
	1*

	Apple
	kresoxim-me​thyl
	0.01

0.1
	2

2
	99*
	2*
	2*


* : Results taking into account 4 determinations for each matrix

Specificity : - 

Limit of determination : 0.01 mg/kg

Conclusions :
The detection of the a.s. by a multi-residue method is possible. No information on the specificity of the method was given.

Storage stability of BAS 490 F in apple (Mackenroth Ch.; Krotzky A.J.; 1994b)

GLP :
The study is GLP.

Principle of the method :
The deep freezer stability of kresoxim-methyl in apples is currently under investigation over a period of two years. Apple fruits were spiked with kresoxim-methyl  at a concentration level of 1 mg/kg. The spiked samples were stored under the usual storage conditions for field samples (polyethylene bottles, - 20 °C). At different intervals (0, 7, 30, 63, 182, 295 days) samples were analysed with BASF method 351/2.

Findings :
The method allows quantification of residues to a limit of  0.05 mg/kg in plant material. Recoveries were 90 % ± 7 %.

The analytical results used for the stability calculation were corrected for recoveries and were evaluated by means of an exponential function. Over the period tested of 295 days kresoxim-methyl was stable in apple fruit.

Storage stability of BAS 490 F, BF 490-2 and BF 490-9 in wheat matrices (Krotzky A.J.; 1994a)

GLP :
The study is GLP.

Principle of the method :
- Metabolism studies identified the entire amount of the two metabolites BF 490-9 and BF 490-2 in green matter and straw of wheat to be present as glycosilated compounds. Since these conjugates are not available as reference standards, field samples from field experiments were used. In case of grain the stability of kresoxim-methyl was tested in spiked control material. In case of green matter and straw kresoxim-methyl was tested for stability in native samples from a treated field experiment.

- The containers were kept at a temperature of - 20 °C in the dark over the entire period of the experiment. The conditions were identical to those used for the storage of treated field residue samples.

- The sample material was processed in the same way as routine residue samples (methods 351/2 and 350/1 were applied)

Findings :
B.4.2-6 : Storage stability of kresoxim-methyl and two metabolites in wheat matrices

	Matrix
	Analyte
	Fortification level

(mg/ kg com​modity)
	Recovery 
	Storage time (days)
	Stability at the end of the storage time

	
	
	
	Mean (%)
	Standard Deviation (%)
	
	

	Wheat - green matter
	kresoxim-me​thyl (S)
	0.05 - 1.00
	94.0
	10.6
	0/7/35/168
	12.2% de​cline (due to variation of  the data)

	
	BF 490-2 (W)
	0.05 - 1.00
	82.3
	7.8
	0/35/168
	not detected

	
	BF 490-9 (W)
	0.05 - 1.00
	84.5
	4.2
	0/35/168
	Stable

	Wheat -grain
	kresoxim-me​thyl (S)
	0.05 - 1.00
	77.6
	9.2
	0/7/30/93/214
	Stable

	Wheat - straw
	kresoxim-me​thyl (W)
	0.05 - 1.00
	91.8
	15.4
	0/56/91
	Stable after 91 days (ove​rall assess​ment not yet performed)

	
	BF 490-2 (W)
	0.05 - 1.00
	78.3
	8.1
	0/56/91
	

	
	BF 490-9 (W)
	0.05 - 1.00
	75.8
	8.6
	0/56/91
	


(S) : Spiked; (W) : Weathered,  treated field sample

Conclusions :
The study showed that kresoxim-methyl and both metabolites (BF 490-2 and BF 490-9) are stable after deep freeze storage of wheat samples. Nevertheless up to now the periods of storage are too short to make an overall assess​ment.

Method for the determination of BF 490-2 and BF 490-9 in milk (Krotzky A.J., Dams W.; 1994b)

Validation of the methods of analysis for BAS 490 F metabolites in milk and tissue from dairy cows, BASF method no. 354/1 (milk) and BASF method no. 354/2 (tissue) (Maxwell J.G.; 1994)

GLP :
The studies are GLP.

Principle of the method :
Metabolites are extracted with acetone. After centrifugation and evaporation of acetone, non polar matrix are removed by phase partitioning with iso-octane. Metabolites are subsequently partitioned into dichloromethane at low pH.

The extract is purified and concentrated by SPE-NH2 column and the metabolites determined by HPLC on a NH2-/C18 column combination ( column switching ) with a UV detector at 270 nm.

Findings :

Table B.4.2-7 : Validation of the method 354/1

	Matrix
	Analyte
	Fortification level

(mg/ kg)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)


	Standard Deviation (%)
	​​​CV

Accuracy

	Validation of the method in the BASF lab

	full fat milk 
	BF 490-2
	0.001

0.025
	4

4
	108.28

88.28
	5.19

4.33
	4.79

4.91

	full fat milk
	BF 490-9
	0.001

0.025
	4

4
	92.98

100.30
	5.40

2.27
	5.80

2.27

	Validation of the method in an independent lab

	full fat milk 
	BF 490-2
	0.001

0.002

0.100
	4

4

4
	89.5*
	13.9*
	15.5*

	full fat milk
	BF 490-9
	0.001

0.002

0.100
	4

4

4
	87.3*
	7.66*
	8.8*


* : results taking into account the 12 determinations realized with each metabolite

Specificity :
Recovery efficiency was assessed at 0.001 and 0.002 mg/kg due to level of interference > 30 % at 0.001 mg/kg level for BF 490-2. (Validation by independent lab)

Interferences were observed occasionnally at the lowest fortification level (0.001 mg/kg) for metabolite BF 490-9 (validation by BASF lab)

No interference with other crop protectant. 

Limit of determination : 0.002 mg/kg for both metabolites

Conclusions :
The method no. 354/1 fullfills the standard requirements for a residue analytical method.

The average recovery is in the range of 70% to 110% and the relative standard deviation is lower than 20%

Method for the determination of BF 490-1, BF 490-2 and BF 490-9 in muscle, liver, fat and kidney of beef (Mac​kenroth C., Krotzky A.J.; 1994d)

Validation of the methods of analysis for BAS 490 F metabolites in milk and tissue from dairy cows, BASF method no. 354/1 (milk) and BASF method no. 354/2 (tissue) (Maxwell J.G.; 1994)

GLP :
The studies arer GLP.

Principle of the method :
The metabolites are extracted by methanol, filtred and evaporated to the aqueous phase. After addition of methanol, interfering non polar compounds are precipitated by addition of Ca(OH)2

After acidification by ascorbic acid the extract is partitioned in dichloromethane and purified on SPE-NH2 columns. Ascorbic acid is separated by a second phase partitio​ning step with dichloromethane at low pH

Metabolites are separated by preparative HPLC on a RP-C18 column.

Quantification is performed by analytical HPLC on a NH2-/CN-column combination with column switching. The analytes are detected with an UV detector at 270 nm

Findings :
Table B.4.2-8 : Validation of the method 354/2

	Matrix
	Analyte
	Fortification level

(mg/ kg tissue)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard Deviation (%)
	Ac​cu​ra​cy 

CV

	Validation of the method in the BASF lab

	Liver
	BF 490-1
	0.010

1.000
	4

4
	83.8

76.6
	14.0

1.7
	16.7

2.2

	
	BF 490-9
	0.010

1.000
	4

4
	102.1

71.5
	0.7

3.9
	0.7

5.5

	Kidney
	BF 490-1
	0.010

1.000
	4

4
	97.4

79.5
	17.0

4.9
	17.4

6.2

	
	BF 490-2
	0.010

1.000
	4

4
	91.0

80.4
	5.9

3.6
	6.5

4.5

	
	BF490-9
	0.010

1.000
	4

4
	109.4

82.1
	3.8

3.2
	3.4

3.9

	Skeletal muscle
	BF 490-1
	0.010

1.000
	4

4
	88.9

83.6
	18.9

2.1
	21.2

2.5

	
	BF 490-2
	0.010

1.000
	4

4
	88.4

88.7
	6.5

2.5
	7.4

2.8

	Fat
	BF 490-1
	0.010

1.000
	4

4
	55.9

82.2
	4.6

4.6
	8.2

5.6

	
	BF 490-2
	0.010

1.000
	4

4
	53.1

84.1
	6.5

4.1
	12.2

4.8

	
	BF490-9
	0.010

1.000
	4

4
	61.8

88.5
	5.6

1.7
	9.1

1.9

	Validation of the method in an independent lab

	Liver
	BF 490-1
	0.010

1.000
	4

4
	74.2*
	5.28*
	7.1*

	
	BF 490-9
	0.010

1.000
	4

4
	89.8*
	15.5*
	17.3*

	Kidney
	BF 490-1
	0.010

1.000
	4

4
	81.7*
	10.3*
	12.6*

	
	BF 490-2
	0.010

1.000
	4

4
	83.9*
	11.9*
	14.2*

	
	BF490-9
	0.010

1.000
	4

4
	83.4*
	12.5*
	15.0*

	Skeletal muscle
	BF 490-1
	0.010

1.000
	4

4
	90.9*
	5.75*
	6.3*

	
	BF 490-2
	0.010

1.000
	4

4
	87.2*
	13.3
	15.2*

	Fat
	BF 490-1
	0.010

1.000
	4

4
	75.3*
	19.3*
	25.6*

	
	BF 490-2
	0.010

1.000
	4

4
	81.3*
	24.2*
	29.8*

	
	BF490-9
	0.010

1.000
	4

4
	96.2*
	26.9*
	28.0*


* : Results taking into account 8 determinations at both fortification levels

Specificity : At the lowest fortification level the mean level of interference from chromatographic background and co-extractives was found to be not greater than 30%. 

Limit of determination :  0.01 mg/kg (4 matrices, metabolites BF 490-1, BF 490-2, BF 490-9) 

Conclusions :
The values for BF 490-2 and BF 490-9 in fat are greater than 20%. The results were nevertheless considered to show sufficiently good precision ( results obtained on several analytical occasions reflecting day-to-day variation) 

The method  fullfills the criteria and can be used in residue analysis work.

- Validation of the analytical method 369 for the determination of BAS 490 F (Kresoxim-methyl) in hen eggs and fat and its metabolite BF 490-3 in hen eggs (Mackenroth C., Rabe U.; 1997).

GLP :
The studies are GLP.

Principle of the method :
Egg samples are extracted with acetonitrile. After partitioning with iso-octane and ethyl acetate, further purification is performed by means of a C18-column. The intact analyte is quantified by gas chromatography using ECD detection. Quantification of BF 490-3 is performed by analytical HPLC on a NH2-/C18-column combination with column switching using an UV detector at 270 nm.

Fat is extracted with acetonitrile. Nonpolar impurities are removed with iso-octane. After addition of NaCl-solution, two phase partitioning steps with iso-octane are performed. The analyte is further purified by silica gel column followed by a C18-column. BAS 490 F is quantified by GC/ECD.

Findings :
Table B.4.2-9 : Validation of the method 369.

	Matrix
	Analyte
	Fortification level

(mg/kg 

com​modity)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard de​viation (%)
	Ac​cu​ra​cy 

CV

	Validation of the method in the BASF lab

	 eggs
	kresoxim-me​thyl
	0.01

1
	4

4
	98.3

97.9
	3.6

4.9
	3.7

5.0

	
	BF 490-3
	0.01

1
	4

4
	89.8

89.8
	5.5

3.0
	6.2

3.3

	Fat
	kresoxim-me​thyl


	0.01

1
	4

4
	82.8

104.2
	2.1

0.9
	2.5

0.8


Conclusion:
The results obtained demonstrate that, in term of LOD (0.01 mg/kg), of accuracy (mean recoveries in the range of 70% to 110%) and of precision (Sds and Cvs lower than 20%), this method is valid and can be used in residue analysis work.

B.4.3 Analytical methods (residue) in soil, water, air (Annex IIA 4.2.2 to 4.2.4; Annex IIIA 5.2)

B.4.3.1 Analytical methods for soil (Annex IIA 4.2.2)

2 methods were submitted :

- a method (329) to determine kresoxim-methyl in soil

- a method (325) to determine the sum of kresoxim-methyl and its main metabolite (BF 490-1) in soil

Validation of BASF method 329 (parent method): Determination of BAS 490 F in  soil by gas chromatography (Mackenroth Ch., Krotzky A.J.; 1994c)

Validation of the method of analysis for determination of residual concentrations of LAB 242 009 in soil (Wayman, L.H.; 1994b)

GLP :
The study is GLP.

Principle of the method :
Kresoxim-methyl is extracted from the soil by shaking or stirring the sample mate​rial in a 1 + 1 mixture of 0.5 M KH2PO4 - buffer and iso-octane for 60 minutes. An aliquot of the iso-octane phase is purified on a SPE Silicagel column. The analyte is eluated from the column with an organic solvent, dried an redissolved in acetone. An aliquot is injected in the gas chromatograph fitted with a DB 1701 capillary column, detec​tion by ECD.

Findings :
Table B.4.3.1-1 : Validation of the method 329

	Matrix
	Analyte
	Fortification level

(mg/ kg soil)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard Deviation (%)
	Ac​cu​ra​cy 

CV

	Validation of the method in the BASF lab

	soil
	kresoxim-me​thyl
	0.0105

1.05
	4

4
	86.3

91.4
	4.7

4.8
	5.5

5.2

	Validation of the method in an independent lab

	soil
	kresoxim-me​thyl
	0.01

1.0
	4

4
	74

76
	9.6

6.8
	13

9


Specificity :The level of the interferences signal was about 3% of the analyte signal obtained at the limit of determi​nation of the method.

In the validation trials reported, no interferences of the analyte signal with matrix compounds or other crop protec​tants have occurred.

Limit of determination : 0.01 mg/kg

Conclusions :
Some individual recovery levels were under 70% (62% and 68%) Nevertheless the results were accepted because the mean recovery were above 70% with a CV lower than 20%

The methods fullfills the criteria and can be used in residue analysis work.

Analysis of BASF-strobilurin BAS 490 F and its metabolite BF 490-1 in soil by gas-chromatography (Krotzky A.J.; 1994b)

LAB 242 009 and its metabolite BF 490-1 - Validation of the method of analysis for determination of residual concentrations in soil (Gillis N., Matthew J.B.; 1994)

GLP :
The studies are GLP.

Principle of the method :
Refluxing the soil sample in an alkaline buffer system extracts the parent compound, a methyl ester, which at the same time will be converted into its corresponding  free acid-metabolite BF 490-1.  Native metabolite BF 490-1 residues in the soil sample will be extracted at the same time.  After solid phase extraction on an extrelut phase and clean-up on a Rp-C18-column, BF 490-1  in the extract, representing the total residues in the sample, is derivatized with methanol/sulfuric acid. The resulting extract, which contains BAS 490 F is further purified on a RRP-C18-colum and subsequently analyzed by capillary gas-chromatography on a DB 17 phase connected to a 63 Ni-ECD.

Findings :

Table B.4.3.1-2 : Validation of the method 325

	Matrix
	Analyte
	Fortification level

(mg/ kg soil)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard Deviation (%)
	Ac​cu​ra​cy 

CV

	Validation of the method in the BASF lab

	Standard soil 2.2
	BF 490-1
	0.01

0.1

1.0
	4

4

4
	75.25

82.98

83.63
	6.92

0.68

2.31
	9.20

0.83

2.77

	Standard soil 2.3
	BF 490-1
	0.01
	4
	75.35
	2.47
	3.28

	Standard soil 92/060/01
	BF 490-1
	0.01
	4
	71.88
	1.23
	1.71

	Standard soil SP 211
	kresoxim-me​thyl
	0.01

1.0
	4

4
	71.23*
	6.95*
	9.80*

	Validation of the method in an independent lab

	Soil
	kresoxim-me​thyl
	0.01

1.0
	4

4
	95.3

75.0
	9.7

9.2
	10.2

12.3

	Soil
	BF 490-1
	0.01

1.0
	4

4
	77.8

84.8
	8.0

7.3
	10.3

8.6


* : results taking into account the 8 determinations realized with this soil

Specificity : no interferences of matrix compounds withe the analytes were observed.

Limit of determination : 0.01 mg/kg for a.s. and metabolite BF 490-1

Conclusions :
The overall performance of the method with a mean recovery of 76.7 % ± 6.3% indicates that the method fulfills the requirements for a residue analytical method.

Determination of storage stability of LAB 242 009 and its metabolite BF 490-1 in soil at residue level at approxima​tely - 20 °C over the first twelve of a 24-month study (Mann L.; 1994)

GLP :
GLP study (the full QA audited report will be provided at the end of the study)

Principle of the method :
The stability of kresoxim-methyl and BF 490-1 in normal residue sample storage conditions at -20°C over a period of 2 years (interim report of the first year storage was submitted). 

Soils at pH 6 and 8 were spiked with 0.5 mg/kg kresoxim-methyl and BF 490-1.

Method 325 was applied.

Findings :
B.4.3.1-3 : Storage stability of kresoxim-methyl and metabolite BF 490-1 in soil matrices

	Matrix
	Analyte
	Fortification level

(mg/ kg soil)
	Mean recovery (%)
	Storage time (days)
	Stability at the end of the sto​rage time

	soil pH 6
	kresoxim-methyl
	0.5 mg/kg
	d 0     : 74

d 365 : 124
	365 
	Stable

	
	BF 490-1
	0.5 mg/kg
	d 0     : 70

d 365 : 86
	365
	Stable

	soil pH 8
	kresoxim-methyl
	0.5 mg/kg
	d 0     : 83

d 365 : 100
	365 
	Stable

	
	BF 490-1
	0.5 mg/kg
	d 0     : 84

d 365 : 80
	365
	Stable


Conclusions :
No significant decline was noted for either kresoxim-methyl or metabolite BF 490-1 in either soil type over the 12- month period.

B.4.3.2 Analytical methods for water (Annex IIA 4.2.3)

Analysis and quantification of BASF-strobilurin BAS 490 F and its metabolite BF 490-1 in tap-water (Krotzky A.J.; 1994c)

GLP :
The study is GLP.

Principle of the method :
Hydrolysis of the analyte is initiated by NaOH and the reaction terminated by adding HCl. The analy​tes present in the water are concen​tra​ted by SPE on a C18 column. 

BF 490-1 is eluted with hexa​ne​+e​thyl-aceta​te+ formic acid ( 70/30/0.5 ). BF 490-1 is derivati​zed with sulfuric acid. After the derivatization, the mixture is transfer​red into a SPE column.

Parent is eluted from the column with n-hexane + ethylacetate ( 75/25 ). The solution is reduced to dryness

Determination by GC/63Ni-ECD or by mass-spectrometry (m/z=313), as the sum of parent and metabolite BF 490-1 

Findings :
Table B.4.3.2-1 : Validation of the method 323 

	Matrix
	Analyte
	Fortification level

(μg/ kg wa​ter)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard Deviation (%)
	Ac​cu​ra​cy 

CV

	tap-water
	BF 490-1
	0.05

0.50

5.00
	4

4

4
	80.25

88.05

97.18
	6.01

5.55

8.42
	7.49

6.30

8.66

	tap-water
	kresoxim-me​thyl
	0.05

5.00
	2

2
	74.48*
	2.50*
	2.20*


* : results taking into account the 4 determinations realized with the a.s.

Specificity : In the validation trials reported, no interferences of the analyte signal with matrix compounds or other crop protectants have occurred.
Limit of determination : 0.05 μg/kg for both kresoxim-methyl and metabolite BF 490-1

Conclusions :
The method no. 323 fullfills the standard requirements for a residue analytical method of crop protectant in tap water. It allows the correct, reliable and quantitative monitoring of EU-limit for crop protectants in drinking water of 0.1 μg/kg.

The average recovery is in the range of 70% to 110% and the relative standard deviation is lower than 20%

B.4.3.3 Analytical methods for air (Annex IIA 4.2.4)

Validation of analytical method 364: Determination of BAS 490 F and BF 490-1 in air by HPLC (Sarafin R.; 1994)

GLP :
The study is GLP.

Principle of the method :
Kresoxim-methyl and metabolite BF 490-1 are concentrated from air by sucking through a TENAX absorber and desorbed with acetone. An aliquot of the acetone extract is concentrated to dryness and redissolved in a mixture of acetonitrile, water, and formic acid (200+800++5 v/v/v). The quantification of both compounds is done by gradient HPLC with UV detection.

Findings :
Table B.4.3.3-1 : Validation of method 364

	Matrix
	Analyte
	Fortifica​tion level

(μg/ l air)
	Recovery 

	
	
	
	Number of 

samp​les
	Mean (%)
	Standard Deviation (%)
	Ac​cu​ra​cy 

CV

	uncorrected data

	air
	kresoxim-me​thyl
	0.004

0.407
	4

4
	94.7

96.0
	6.9

8.2
	7.3

8.5

	
	BF 490-1
	0.004

0.377
	4

4
	100.1

103.0
	7.9

4.0
	7.9

3.9

	same data corrected for blank

	air
	kresoxim-me​thyl
	0.004

0.407
	4

4
	93.7

75.8
	6.9

8.2
	7.3

10.8

	
	BF 490-1
	0.004

0.377
	4

4
	86.6

96.6
	7.9

4.0
	9.1

4.2


Specificity : No interference nor specificity problem recorded. 
Limit of determination : 0.004 μg/l air for both kresoxim-methyl and metabolite BF 490-1

Conclusions :
The method no. 64 fullfills the standard requirements for a residue analytical method of crop protectant.

The average recovery is in the range of 70% to 110% and the relative standard deviation is lower than 20%

B.4.4 Analytical methods (residue) wildlife and for use in support of diagnostic and thera​peutic regimes (Annex IIA 4.2.5; Annex IIIA 5.2)

Not required. The active substance is not toxic or highly toxic.

B.4.5 Evaluation and assessment

B.4.5.1 Evaluation and assessment of analytical methods for technical active substance and formulations 

Table B.4.5.1-1 : Summary of analytical methods for technical active substance and formulations 

	Matrix
	Analyte
	Type of 

me​thod
	Validation
	References

	technical active substance

formulations
	kresoxim-methyl as pure a.s.
	HPLC method with UV detection
	specificity, accuracy and repeatibility
	method CF-A 405/1

(Ziegler H.; 1991a)

	technical active substance

WP, WG, SC formu​lations
	kresoxim-methyl as pure a.s.
	GC method with FID 
	specificity, accuracy and repeatability
	method CF-A 462

(Magin T.; 1992a)

	technical active substance
	inactive isomer Z and  impurities
	HPLC method with UV detection
	specificity, accuracy, repeatability and linearity


	method CP 198

(Petersen-Thiery M.; 1993a)

	formulation 

MENTOR 
	kresoxim-methyl

fenpropimorph
	GC method with FID 
	specificity, accuracy, repeatability and linearity
	method CF-A 451/1

(Ziegler H.; 1994a)

	formulation 

CANDIT
	kresoxim-methyl


	GC method with FID 
	specificity, accuracy and repeatability
	method CF-A 462

(Magin T.; 1992a)

	formulation

ALLEGRO
	kresoxim-methyl

epoxiconazol
	GC method with FID 
	specificity, accuracy, repeatability and linearity
	method CF-A 476

(Ziegler H.; 1994c)


The methods submitted allow to determine the purity and the impurities of the technical a.s. as well as the a.s. content of the formulations .

B.4.5.2 Evaluation and assessment of the analytical methods (residue) in food and feed

Table B.4.5.2-1 : Summary of analytical methods (residue ) in food and feed of plant origin

	Matrix
	Analyte
	Type of 

me​thod
	Method range
	Validation
	References

	Apple

Wheat (grain)
	kresoxim-methyl
	GC method with ECD
	0.05 to 5 mg/kg com​modity
	full
	method 351/1

(Krotzky A.J., Dams W.; 1993)

	Apple

Wheat (grain, straw, green matter)
	kresoxim-methyl
	GC method with MS or ECD
	0.05 to 5 mg/kg com​modity
	full
	method 351/2

(Mackenroth C., Krotzky A.J.; 1994a)

	Wheat (grain, straw, green matter)
	kresoxim-methyl

BF 490-2 and

BF 490-9 (free and glycosylated forms)
	Combination of GC-ECD and HPLC-UV me​thods
	0.05 to 5 mg/kg com​modity for the 3 compounds
	full
	method 350/1

(Krotzky A.J., Dams W.; 1994a)

	Tomato

Red pepper 

Melon

Cucumber

Onion

Grapes and pro​cess fractions

Apple and pro​cess fractions
	kresoxim-methyl

BF 490-2 and

BF 490-9 (free and glycosylated forms)
	HPLC with UV detection
	0.05 to 5 mg/kg commodity
	full
	method 350/3

(Rabe U.; 1996)

	Apple

Wheat (grain)
	kresoxim-methyl
	Applicability of multi-residue method 

GC-ECD 
	0.01 to 0.1 mg/kg commodity
	full
	method DFG S19

(Schmidt F. et al.; 1994)


Feed and food of plant origin : 
The methods provided allow to determine kresoxim-methyl and its metabolites BF 490-2 and BF 490-9 which were chosen as relevant substances in the definition of the residue relevant to food of plant origin (wheat and apple)

The applicability of a multi-residue method was tested.

A  method was developed recently by BASF to determine kresoxim-methyl residue in grapes and other crops (vegetables). It would be useful to evaluate this method since grapes can be considered as a major use. 

Table B.4.5.2-2 : Summary of analytical methods (residue ) in food animal origin

	Matrix
	Analyte
	Type of 

me​thod
	Method range 
	Validation
	References

	Milk
	BF 490-2

BF 490-9
	HPLC with UV detector
	0.002 to 0.100 mg/kg milk


	full


	method 354/1

(Krotzky A.J., Dams W.; 1994b)

	Liver
	BF 490-1

BF 490-9
	HPLC with UV detector
	0.010 to 1.000 mg/kg matrix for each metabolite
	full
	method 354/2

(Mackenroth C., Krotzky A.J.; 1994d)

	Kidney
	BF 490-1

BF 490-2

 BF 490-9
	
	
	
	

	Skeletal muscle
	BF 490-1

BF 490-2
	
	
	
	

	Fat
	BF 490-1

BF 490-2

BF 490-9
	
	
	
	

	Egg
	kresoxim-methyl
	GC method with ECD
	0.010 to 1.000 mg/kg matrix for each metabolite
	full
	method 369

(Mackenroth C., Rabe U.; 1997)

	
	BF 490-3
	HPLC with UV detector
	
	
	

	Fat
	kresoxim-methyl
	GC method with ECD
	
	
	


Food of animal origin : 
The methods provided allow to determine kresoxim-methyl and its metabolites BF 490-1, BF 490-2, BF 490-3  and BF 490-9 which were chosen as relevant substances in the definition of the residue relevant to food of animal origin (milk, liver, kidney, skeletal muscle and egg).

B.4.5.3  Evaluation and assessment of the analytical methods (residue) in soil, water and air

Table B.4.5.3-1 : Analytical methods (residue ) in soil water and air

	Matrix
	Analyte
	Type of 

me​thod
	Method range
	Validation
	References

	Soil
	kresoxim-methyl
	GC method with ECD
	0.01 to 1 mg/kg soil
	full
	method 329

(Mackenroth C., Krotzky A.J.; 1994c)

	Soil
	kresoxim-methyl

BF 490-1
	GC method with 63Ni-ECD
	0.01 to 1 mg/kg soil
	full
	method 325

(Krotzky A.J.; 1994b)

	Tap-water
	kresoxim-methyl

BF 490-1
	GC method with 63Ni-ECD 
	0.05 to 5.00 μg/ kg water
	full
	method 323

(Krotzky A.J.; 1994c)

	Air
	kresoxim-methyl

BF 490-1
	HPLC with UV detection
	0.004 to 0.400 μg/l air
	full
	method 364

(Sarafin R.; 1994)


The methods provided allow to determine kresoxim-methyl and its main metabolite BF 490-1which were chosen as relevant substances in the definition of the residue relevant to environment.

B.4.5.4 Analytical methods (residue) wildlife and for use in support of diagnostic and thera​peutic regimes (Annex IIA 4.2.5; Annex IIIA 5.2.5)

Not required. The active substance is not toxic or highly toxic.

ANNEX B

Kresoxim-methyl

Appendix B : Active substance and metabolites determined by the analytical methods

Active substance 

Common name:
Kresoxim-methyl (proposal)

Code number:
242 009

Chemical name:
methyl (E)-2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]acetate

CAS No.:

143390-89-0

Structural formula:
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Molecular formula:
C18H19NO4
Molecular mass:
313.3

Metabolite BF 490-1 (named in metabolism studies also: 490M1)

Code number:
262451

Chemical name:
2-[o-(o-methylphenoxymethyl)phenyl]-2-(methoxyimino) acetic acid

or

(E)-2-methoxyimino-2-[2-(o-tolyoxymethyl)phenyl]acetic acid

Structural formula:
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Chemical formular:
C17H17NO4
Molecular weight:
299.33

Metabolite BF 490-2 (named in metabolism studies also: 490M2)

Code number:
291685

Chemical name:
2-[o-(o-hydroxymethylphenoxymethl)phenyl]-2-(methoxyimino)acetic acid 

or

2-[2-(2-hydroxymethylphenoxymethyl)phenyl]-2-methosyiminoacetic acid

Structural formula:


[image: image4.wmf]N

O

C

H

3

O

H

O

O

O

H


Chemical formular:
C17H17NO5
Molecular weight:
315.33

Metabolite BF 490-9 (named in metabolism studies also: 490M9)

Code number:
292932

Chemical name:
2-[o-(p-hydroxy-o-methylphenoxymethyl)phenyl]-2-(methoxyimino) acetic acid

or

2 -[2-(4-hydroxy-2-methylphenoxymethyl)phenyl]-2-methoxyiminoacetic acid

Structural formula:
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Chemical formular:
C17H17NO5
Molecular weight:
315.33

B.4.6 References relied on

See Annex A

ANNEX B

Kresoxim-methyl

B.5 Toxicology and metabolism

B.5.1 Absorption, distribution, excretion and metabolism (toxicokinetics) (Annex IIA 5.1)

Introductory remarks: Several batches have been used in the studies discussed below. There seems no reason to believe that these are sufficiently different to have an impact on the results. The substance also seems sufficiently stable.

                                                        ring A                           ring B

                                                  [image: image6.wmf]                                                                                                                                                                                         \

                                                            position of   13 C label : CH3-O-13CO-13C=N-O-CH3
Kresoxim-methyl =  Strobilurin analog = BAS-490F = Reg.n°.242 009

 Studies in rat:

- Study of the biokinetics of [14C]-Reg.n°-242009 ([14C]--BAS 490 F) in rats (Gans et al. 1994)

- [14C] - Reg.n°-242009 : quantitative whole-body autoradiography following oral administration to the rat (Whitby and Hopkins, 1993)

- The metabolism of [14C] -Reg.n°-242009([14C]- BAS 490 F) in rats (Kohl,1994)

Guidelines : 

Experimental protocol  of the 3 studies in rats complies with test method B Directive 87/302/EEC, despite the lack of toxicological data.

The studies are GLP.
Material and methods : 

Different formulations of  kresoxim-methyl,  were prepared as described in table 5.1.1. Male and female Wistar rats (Chbb-THOM-(SPF)) were  dosed orally with 50 or 500 mg/kg bw or i.v. treated with 5mg/kg bw. The study designs are described in table B.5.1.2

Table B.5.1-1: Characteristics of the different formulations used.

	substance
	position of la​bel
	vehicle


	specific

 activity
	chemical

purity (%)
	radiochemical

purity (%)

	14C- kresoxim-methyl
	ring A
	oral suspension in

tylose 0.5% and Pluriol, Miglyol or Cremophor
	4.41 MBq/mg
	> 98
	>98

	14C-kresoxim-methyl
	ring B
	-i.v.solution:​NaCl:0.9%

-oral suspen​sion in

tylose 0.5% and Pluriol, Miglyol or Cremophor
	3566 MBq/g
	> 97
	>98

	13C-Reg.n°-273873
	(methoxy

imido)acetic acid

methylester
	-oral suspen​sion in

tylose 0.5% and Pluriol, Miglyol or Cremophor.
	
	>99
	-

	kresoxim-me​thyl
	unlabelled
	-oral suspen​sion in

tylose 0.5% and Pluriol, Miglyol or Cremophor.
	
	> 94
	-


Table B. 5.1-2 : Study designs

	experimental se​ries as identified in the reports
	number animals used
	route
	dose

 (mg/kg bw)
	dosing fre​quency
	position of label

	
	_            _
	
	
	
	

	blood/plasma
	Study of the biokinetics of [14C]-Reg.n°-242009([14C]-BAS 490 F) in rats (Gans et al. 1994)

	6
	5                 5
	oral
	500
	1
	ring B

	7
	5                 5
	oral
	50
	1
	ring B

	8
	5                 5
	oral
	500
	1
	ring B

	tissue distribution
	Study of the biokinetics of [14C]-Reg.n°-242009([14C]-BAS 490 F) in rats (Gans  et al. 1994)

	9
	12               12
	oral
	50
	1
	ring B

	whole body auto​radiography
	-[14C]--Reg.n°-242009: quantitative whole-body autoradiography following oral

administration to the rat (Whitby  and Hopkins, 1993)

	
	5                 5
	oral
	50
	1
	ring B

	metabolism
	The metabolism of [14C] -Reg.n°-242009([14C]- BAS 490 F) in rats (Kohl,1994)

	A
B
C
D
	5                 5

5                 5

5                 5

5                 5
	iv

oral

oral

oral
	5

50

50

50
	1

1

14+1

1
	ring B

ring B 

unlabelled+1x ring B

ring B

	DX
	10                10
	oral
	500
	1
	ring B

	DY
	5                  5
	oral
	500
	1
	ring A

	R
	4                  4
	oral
	50
	1
	ring B

	S
	4                  4
	oral
	500
	1
	ring B

	V
	3                  3
	oral
	50
	1
	ring B

	W
	3                  3
	oral
	500
	1
	ring B

	balance/excretion
	Study of the biokinetics of [14C]-Reg.n°-242009([14C]-BAS 490 F) in rats (Gans et al. 1994)

	1 A
	5                 5
	oral
	500
	1
	ring A

	1 B
	5                 5
	oral
	500
	1
	ring B

	2
	5                 5
	oral
	50
	1
	ring B

	3
	5                 5
	i.v.
	5
	1
	ring B

	4
	5                 5
	oral
	50

50
	14

 + 1
	unlabelled

ring B

	5(metabolism study)
	10              10
	oral
	500
	1
	ring B +

13C enriched mat.

	excretion via bile
	Study of the biokinetics of [14C]-Reg.n°-242009([14C]--BAS 490 F) in rats (Gans et al. 1994)

	10
	4                 4
	oral
	50
	1
	ring  B

	11
	4                 4
	oral
	50
	1
	ring B


Findings :
- Absorption:

Plasma and blood levels of radioactivity (ring B-14C)were measured  after single oral administration. 

In rats exposed to a single oral low or high dose, plasma concentration reached  respectively a maximum value after  1 h or 8 h post dosing . The concentrations declined within 72 h .

Lower concentrations of radioactivity were found in blood indicating that major parts of the radioactivity are in plasma and not bound to cellular blood constituents. A similar decline of the radioactivity with time is found for blood as for plasma. Blood samples were not analysed for the amount of the parent compound. (table B.5.1-3)

Table B. 5.1-3: Mean  plasma and blood levels after a single oral administration
	
	g Eq/g blood or plasma

	Sex
	male
	female

	Dose
	50 mg/kg
	500 mg/kg
	50 mg/kg
	500 mg/kg

	time

(hours)
	plasma
	blood
	plasma
	blood
	plasma
	blood
	plasma
	blood

	0.5
	1.55
	0.42
	2.38
	0.3
	2.58
	0.39
	3.19
	0.45

	1
	1.59
	0.30
	2.53
	0.5
	2.28
	0.47
	2.99
	0.86

	2
	1.30
	0.26
	2.19
	0.55
	1.68
	0.38
	2.78
	0.89

	4
	1.39
	0.29
	2.66
	0.65
	1.44
	0.54
	3.05
	0.83

	8
	1.51
	0.26
	3.36
	0.72
	1.54
	0.36
	3.92
	1.33

	24
	0.40
	0.14
	0.92
	0.28
	0.47
	0.19
	0.75
	0.36

	48
	0.16
	0.00
	0.33
	0.31
	0.08
	0.21
	0.19
	0.38

	72
	0.12
	0.02
	0.19
	0.76
	0.03
	0.00
	0.11
	0.09

	96
	0.03
	0.00
	0.19
	0.95
	0.07
	0.00
	0.18
	0.00

	120
	0.03
	0.00
	0.23
	0.06
	0.02
	0.00
	0.06
	0.00


Table B.5.1-4 : Pharmacokinetic parameters of radioactivity (ring B-14C) after single oral administration
	dose
	Cmax.

(g/g)
	T max

(h)
	t/2

(h)
	AUC

(g x h/g)

	50 mg/kg bw
	
	
	
	

	plasma :

            _

           _
	1.59

2.58
	1

0.5
	19.1

16.9
	36.88

36.22

	500 mg/kg bw
	
	
	
	

	plasma :

            _

           _
	3.36

3.92
	8

8
	30.5

22.1
	85.94

76.49


The results presented in table  B.5.1.4 show that absorption is rapid as suggested by the plasma Cmax obtained after 0.5 to 1 h. However, the tissue distribution of radioactivity shows that  absorption of kresoxim-methyl is low : most of the administered radioactivity was confined within the gastro-intestinal tract (table B. 5.1.5)

Increasing in both sexes the dose level by a factor of about 10 resulted in an increase of the AUC-values by a factor 

of about 2.3 for male and 2.1 for female  indicating that the process of absorption  from the gastro-intestinal tract was saturated at the high dose level.

- Distribution of radioactivity as a function of time:

Tissue concentrations of radioactivity (ring B-14C)  was measured at 0.5, 8, 24 h  after  single oral admisnistration of 50mg/kg bw.

In blood cells, heart, spleen, muscle, brain and bone, levels are <1gEq/g tissue.

The highest tissue concentrations were found in the GI tract content, liver, kidney, plasma and adrenal glands.
Table B.5.1-5 : Tissue distribution of radioactivity as a function of time    

	
	Tissue concentrations of radioactivity (ring B-14C ) mg eq/g tissue

	hours after adminis​tration
	0.5
	8
	24

	Tissue
	_
	_
	_
	_
	_
	_

	plasma
	1.44
	1.44
	<1
	<1
	<1
	<1

	lung
	<1
	1.21
	1.57
	<1
	<1
	<1

	kidney
	6.27
	6.29
	3.78
	<1
	1.02
	<1

	adrenal gland
	<1
	2.46
	1.40
	<1
	<1
	<1

	fat tissue
	<1
	1.68
	1.51
	<1
	<1
	<1

	thyroid
	<1
	1.57
	<1
	<1
	<1
	<1

	pancreas
	<1
	4.84
	<1
	<1
	<1
	<1

	stomach contents
	3125.07
	2823.8
	394.9
	25.15
	47.33
	<1

	stomach
	237.11
	234.21
	37.78
	4.03
	4.6
	2.51

	gut content
	377.52
	366.5
	513.16
	463.57
	119.5
	16.35

	gut
	41.08
	27.89
	57.15
	48.8
	16.88
	5.42

	liver
	6.3
	4.88
	4.62
	1.89
	1.36
	<1

	skin
	<1
	0.49
	<1
	1.24
	<1
	<1

	carcass
	<1
	0.91
	5.32
	11.56
	1.18
	<1


Only small amounts of  remaining radioactivity were found in the liver, organ/tissues, skin and carcass 120 h after dosing suggesting that kresoxim-methyl does not accumulate (table B.5.1-6).

Table B.5.1-6 : Retention of radioactivity 120 h after dosing.

	
	   remaining radioactivity (% of the administered dose)

	treatment, 14C position, route
	liver
	organs/tissues
	skin
	residual car​cass

	1x500mg/kg, ring A,oral
	0.01-0.02
	<0.005
	0.01-0.03
	0.06-0.08

	1x500mg/kg, ring B,oral
	0.01
	<0.005-0.01
	0.05
	0.005-0.76

	1x50mg/kg, ring B,oral
	0.01
	<0.005
	0.01
	0.5-0.96

	1x5mg/kg, ring B, iv
	0.005-0.02
	<0.005
	0.01-0.04
	0.4-2.07

	14x50mg/kg+1x50mg/kg, ring B, oral
	<0.005-0.01
	<0.005-0.01
	0.01
	0.45-0.53


A quantitative whole-body autoradiography was realized in which animals were sacrified at 0.5, 2, 8, 24 and 96 h after a single oral administration.

The results confirm previously reported data : in both sexes, the fraction of absorbed compound was low and maximum concentration of radioactivity in tissues were obtained at 0.5 and 2 h after dose administration.

The highest levels of radioactivity were associated with the content of the gastro-intestinal tract. Lower concentra​tions were found in liver and kidney (table B.5.1-7) with trace concentrations in the remaining tissues, namely blood, bone, bone marrow, brain, eyes, Harderian gland, lung, muscle, gonads, salivary glands, skin, thymus and thyroid.

At 96 h post-dose, residual radioactivity was detected only in the GI tract of both sexes and in the skin of the female animals,  confirming that the compound does not accumulate.

Table B.5.1-7: Tissues containing the highest level of radioactivity

	
	maximum concentration of radioactivity

(g eq/g tissue) (ring B-14C)

	sex
	_
	_

	time(h)
	0.5
	2
	0.5
	2

	             liver
	5.269
	4.939
	4.322
	3.854

	             kidney
	6.483
	6.514
	5.386
	5.157


- Metabolism of 14C-BAS 490 F(14C- Reg.n°-242009) in rats.

1.Identification of urinary metabolites:

M2 and M9 were the most important metabolites: they are hydroxylation products of the 490M1, a metabolite obtained as the result of ester cleavage. After oral dosing ,  M9 was predominant ( up to 51% of urine radioactivity) . In  urine samples from i.v. dosed female rats,  M1( one methyl group less than the parent molecule) and U20 ( eluted with the retention time of the  parent ) were the most important metabolites  ( 38% and 27% of urine radioactivity, respectively). In urine samples from male rats of this group again  M9 was the most predominant ( 52% of urine radioactivity). The importance of M6 ( ring -open structure) and M1 were clearly sex dependent: M6 was more expressed in urine from males ; M1 was markedly higher in all urine samples from female rats. The importance of the other metabolites varied considerably ( table  B.5.1-8).
Table  B.5.1-8 : Urinary metabolites, in percentage of total radioactivity administered. ( for structures , see Appe​ndix D; p 205)

	
	% of the administered dose

	dose

(mg/

kg bw)
	5

1x ring B-14C


	50

1x ring B-14C


	50

14x unlabel​led+1x ringB-14C


	500

1x ring B-14C


	500

1x ringA-14C



	dose group
	A
	B
	C
	D
	DY

	route
	iv
	oral
	oral
	oral
	oral

	period (h)
	0-48
	
	0-24
	
	0-48
	
	0-48
	
	0-48
	

	sex
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	metabolite identity (M)*

	M1
	3.1
	24.4
	0.8
	3.9
	0.4
	2.7
	0.2
	2.2
	0.3
	3.8

	M2
	8.4
	4.9
	3.1
	5.5
	2.0
	3.4
	1.5
	2
	3.7
	6.5

	M6
	4
	1.9
	3.4
	0.9
	2.8
	1.1
	1.9
	0.5
	
	

	M8
	
	0.1
	0.6
	0.6
	0.1
	0.4
	
	
	
	

	M9
	24.7
	13.6
	7.4
	12.5
	5.5
	11
	2.7
	4.9
	7.1
	15.8

	M11
	
	
	0.6
	0.5
	0.1
	0.3
	
	
	
	

	M15
	
	
	
	0.5
	
	0.6
	
	
	
	

	M16
	
	
	0.3
	0.3
	0.7
	0.2
	0.3
	
	
	

	M4+ M14+M20
	1.9
	0.7
	1.8
	1.7
	1.4
	1.6
	0.9
	1.1
	M4:1.2
	M4:1.9

	
	
	
	
	
	
	
	
	
	
	

	M22
	
	
	
	
	
	
	
	
	0.2
	

	M24
	
	
	
	
	
	
	0.1
	
	
	

	M26
	M8,M11,M16,M26:

4.3
	
	0.6
	0.4
	M26,M11M12:0.9
	0.3
	M26,M11M12:

0.8
	M8,M11,M12,M16M26:1.4
	
	

	(parent)
	
	U20: 16.3
	
	
	
	
	
	
	
	

	M41
	
	
	
	
	
	
	
	
	1.1
	1.6

	M42
	
	
	
	
	
	
	
	
	0.7
	

	M37,M43
	
	
	
	
	
	
	
	
	0.2
	

	unknown
	
	U17: 2
	
	
	U3: 0.1
	U1​7A:0.5
	
	U11: 0.2
	 U22,

U22a,

U35-37,

U40,

U41:1.8
	U20,

U22,

U22a,

U40:2.8


(M)*: in this and the following tables the metabolic codes were abbreviated to the last characters (i.e.M6 instead of 490M6)

2. Identification of  fecal  metabolites:

Cold extracts of  feces from orally dosed animals contained a predominant metabolite which was identical to unchanged parent compound ( 51-95% of  fecal radioactivity in the 0-24 h fraction). Besides that, only subordinate quantities of the other metabolites were observed. No marked difference could be found between animals which had received label A and label B. Feces extracts from i.v. dosed males showed M2, M9 and M1 as major components but not the parent compound. In contrast, the patterns in feces extracts from i.v. dosed females contained the parent compound as main constituent besides M2, M9 and M1.( table B. 5.1-9)
Table B. 5.1-9: Fecal metabolites, in percentage of total administered radioactivity
	
	% of the administered dose

	dose 

(mg/

kg bw) fre​quency
	5

1x( ring B-14C)


	50

1x( ring B-14C)
	50

15x( ring B-14C)
	500

1x( ring B-14C)
	500

1x (ringA-14C)

	route
	iv


	oral
	oral
	oral
	oral

	period
	0-48 h


	0-24 h
	0-48 h
	0-48 h
	0-72 h

	group
	A
	B
	C
	D
	DY

	sex
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	metabolite identity
	

	M0
	
	0.5
	
	
	
	
	
	
	2.3
	1.3

	M1
	7.7
	2.2
	3
	2.7
	2.1
	
	0.1
	7.1
	4.4
	2.3

	M2
	8.6
	1.3
	2.4
	1.9
	2.7
	0.5
	0.5
	5.8
	3.3
	3.7

	M4
	0.4
	
	1.5
	
	1.1
	0.5
	0.3
	2.5
	0.9
	0.9

	M5
	0.5
	
	
	
	
	
	
	0.1
	
	

	M9
	9.3
	1.5
	5.0
	4
	5.2
	6
	0.9
	13.3
	5.9
	8.9

	M15
	0.6
	
	4.1
	2.3
	1.3
	2.7
	0.1
	3.4
	
	1.6

	M24
	
	
	
	
	0.6
	
	0.1
	
	
	

	parent
	
	7.7
	35.1
	45.7
	49.5
	47.1 
	74.9
	39.5
	51.3
	32.6

	unknown
	f2,f5,f17: 5.6
	f2:0.3
	f19:1.8
	
	f2:1.3
	f2,f3:

0.8
	f2,f3,f4,f5,f6:

1.1
	f2,f5,f6f12:

3.4
	f5,f17:

3
	f5,f6,f17:3.8


3. Identification of biliary  metabolites:

Table B.5.1-10 : Biliary metabolites, in percentage of total administered radioactivity after oral administration

	% of administered dose ( ring B-14C)

	dose(mg/ kg bw )
	50 (1x)
	500 (1x)

	experimental group
	R
	S



	period (h)
	0-33
	0-33

	sex
	_
	_
	_
	_

	metabolite identity
	

	M1
	1.7
	1.9
	1.7
	1.9

	M2, M45
	1.1
	1.2
	1.1
	1.2

	M9
	1.1
	1.3
	1.1
	1.3

	M26,M33,M25,M39,M29
	6.3
	3.6
	6.3
	3.6

	M28
	0.7
	2.9
	0.7
	2.9

	M31
	0.5
	1.1
	0.5
	1.1

	M35
	1.7
	0.7
	1.7
	0.7

	M36,M37,M34
	0.4
	0.2
	0.4
	0.2

	M44
	0.4
	0.3
	0.4
	0.3


Aliquots of bile were injected directly into the HPLC to record metabolite pattern.

Biliary excretion is not modified by increasing the administered dose.
Biliary metabolite patterns were rather complex with numerous metabolites, mainly glucuronides (M25,M26, M28, M29,M31, M33, M35 and M 39) , which eluted within a relative small polarity range. The main difference between patterns of male and female rats was the intensity of M28 which was considerably higher in bile from females. (table B.5.1.10). No unchanged parent compound was detected in bile.

 M1, M2 and M9 were also recovered in urine.

4. Identification of metabolites in plasma, liver and kidney:

As shown in table B.5.1.11, in plasma from both sexes of dose group V, peaks M1, M2 and M9 dominate the metabolite patterns (10-39% of plasma radioactivity). Increasing the dose by a factor of 10 increases generally the plasma, liver and kidney concentration of M1 without affecting the subsequent metabolites M2 and M9 suggesting that hydroxylation but not demethylation is a saturable process. In female M4 and M2 were not completely separa​ted.

M26, a glucuronide deriving from M9 is also important. The remaining peaks were only detected at trace levels. In plasma from male rats of the dose group W, the metabolite pattern was roughly comparable to the low dose with M1, M9 and M2 as major peaks ( 7-33% of plasma radioactivity). In plasma from female rats of this group M4 was the second most intense peak ( 19% of plasma radioactivity) after M1 ( 47% of plasma radioactivity) followed by M9, M2 and M26.

Liver extracts from male and female rats of dose groups V and W contained M1, M9 and M2 as major peaks 

( 14-43% of liver radioactivity).

Kidney extracts from male and female rats of dose groups V and W contained M1, M9 and M2 as major peaks 

( 12-40% of kidney radioactivity).

Table B.5.1-11: metabolites composition of  radioactivity in plasma, liver and kidney of rats after oral administra​tion

	
	% of tissue activity ( ring B-14C)

	dose(experimental group)
	50 mg/kg bw (V)
	500 mg/kg bw (W)

	period (h)
	3.5-4
	3.5-4

	
	_
	_
	_
	_

	metabolites in:
	
	
	
	

	plasma   

M1

M2

M4

M6

M9

M16 M26, M11, M12

M24

M26

unknown
	39.4

9.7

4.3

2.7

17.6

12.3

3.1


	25

M2,M4:14

0.5

13.4

0.2

7.2

1.9
	33

7

2.2

0.4

11.1

17.2

0.9

1.9
	46.9

10.7

18.6

1.6

15.3

0.8

6.1

0.6

	liver

M1

M2

M4

M6

M9

M11,M12,M16,M26

unknown
	20.7

13.5

4.1

27.6

13.1

5.8
	24.7

14.5

7.3

27.2

6.7
2.1
	28.6

17.9

4.1

2.4

25.6

8.4
	42.7

13.6

6

29.6

4.9

	kidneys 

M1

M2

M4

M6

M9

M16, M26 ,M11, M12:
	14.4

12.3

5.1

5.3

35.5

17.5
	17

12.6

4.9

1.4

35.6

6.9
	19.9

17.6

5.2

4.9

38.3

18.3
	31.5

14.1

3.4

1.3

40.2

6.8


Proposed metabolic pathways in rats :

                                                                          ring A                          ring B

                                                        oxidation                       ether cleavage

                                       hydroxylation[image: image7.wmf]
                                                                                          ester cleavage                 ether cleavage

The phase I biotransformation is characterized by six metabolic reactions: (1) cleavage of the ester catalysed by esterases, (2) cleavage of the oxime ether and the (3) benzyl ether bonds; (4) hydroxylation of ring A in para position to the existing oxygen substituent, and (5) oxidation of the aryl-methyl group to the benzyl alcohol and its (6) subsequent oxidation to the corresponding carboxylic acid. The E-Z-isomerisation of the oxime ether group is assumed to be a non-enzymatic reaction catalysed by light and/or acids. The combination of these reactions and the conjugation of the formed OH-groups by glucuronic acid or sulphate leads to the observed large number of metabo​lites (see Appendix D; p 205)

The metabolite composition in plasma indicates that the ester cleavage, which leads to the free acid 490M1, is the fasted and most important detoxification step.

Mammalian tissues contain a large number of nonspecific esterases that can hydrolyze ester linkages in foreign compounds. The cytosolic esterases are usually associated with a specific reaction, such as acetyl cholinesterase and pseudocholinesterase, whereas the microsomal-associated esterases handle a diverse array of xenobiotic esters. These enzymes can be inhibited when substrates bind tightly to the active sites or when the resulting products are very reactive. This is the case with organophosphates, where metabolites bind to the active site following hydrolysis. Potentiation of anticholinergic effects can be produced by the combined administration of certain pairs of insectici​des. The mechanism is explained as an inhibition of the carboxyesterases by one of the two compounds ( Ecobichon, 1991, additional information).

A study was undertaken in order to control an eventual potentialization of Kresoxim-methyl toxicity after pretreat​ment with a cholinesterase inhibitor. In conditions of about 70% erythrocyte cholinesterase inhibition, no toxic effects appeared . These results are explained by the fact that alternate pathways for detoxification of Kresoxim-methyl are involved probably by a direct hydroxylation leading to the production of metabolites 490M24 and 490M15 which were only found in small amounts, since their ester groups are also rapidly cleaved to yield 490M2 and 490M9. Inhibition of ester cleavage, i.e. by organo-phosphate insecticides, would increase hydroxylation to the metabolites 490M24 and 490M15. This pathway seems to be an efficient  detoxification pathway as suggested by the results demonstrating that the proximal metabolites 490M24 and 490M15 display a 100 fold reduction in inhibitory  activity of the mitochondrial electron transport chain ( succinate-dependent reduction of cytochrome-c) compared to the parent compound  kresoxim-methyl ( additional information , BASF). 

Most of the initially formed 490M1 is further metabolised mainly by hydroxylation of the aromatic ring A on the aryl-CH3 group. Thus, after oral administration, the metabolites 490M2, 490M9 and their glucuronides but not 490M1 were the predominant final biotransformation products in excreta. In female rats, these subsequent reactions seem to be quantitatively less pronounced, since females generally excreted higher proportions of 490M1.

Mainly in males the cleavage of the benzyl ether bridge contributes to a certain, but less important extend to the biotransformation of BAS 490F. Fragments containing ring B were mainly recovered in the form of metabolites 490M6 and 490M20. Ring A is further oxidized to monohydroxybenzyl alcohol, dihydroxybenzyl alcohol and salicylic acid. However, these metabolites as well as o-cresol were only found as conjugates.

The metabolite patterns in excreta of groups receiving a single iv low dose (5mg/kg) and groups receiving a single high oral dose (500mg/kg) were qualitatively and quantitatively comparable. Thus an induction of metabolic 

enzymes by the test compound itself can be excluded.

- excretion:

The quantitative urinary or fecal  excretion is dependent of the administration route: 

After iv administration, 49-66% of the radioactivity was excreted essentially as metabolites via urine and 23-48% via feces (metabolites and parent compound).

After a single oral administration of 50 or 500 mg/kg bw (label B) , 66-67% and 81 % respectively of the adminis​tered radioactivity, were excreted via  feces  in both sexes,  while in urine, at low dose, 20-28% and 9-13% at the high dose were excreted. No radioactivity was detected in the exhaled air during the first 48 h. Oral  administration leads to the fecal excretion of more unchanged compound than metabolites.

Increasing the dose by a factor of 10 leads to a decreased amount of radioactivity excreted via urine and increased fecal excretion . This indicates that saturation processes ( absorption or metabolism ) occur. Fecal excretion of unchanged compound  increased in male rats while metabolite excretion decreased ;  in females, metabolite excretion was increased or unchanged while excretion of parent compound was not strongly modified.
Repeated administration of the compound did neither change the ratio ( urine, feces ) nor the time course of the excretion of a single dose of kresoxim-methyl.

With exception of carcass and contents of the GI-tract,  radioactivity remaining in tissues  after 120 h post-dosing was less than 0.05%. At this time, more than 90% of the administered dose was excreted.

The overall recovery was in the range of 86.4-101.2% in all experiments ( table B.5.1.12).

In comparison to the excretion pattern of the A label at the same dose, the amount of radioactivity ( label B) excretion via urine was decreased by a factor of 2 - 2.5 in male and female animals respectively.

Table  B.5.1-12 : Cumulative excretion in urine and feces after oral or i.v. administration.

	sex
	route
	dose (mg/kg bw)

(position of ring label)
	period (hr)
	mean excretion percentage (cumulative)

	
	
	
	
	urine
	feces
	total + cage wash

	_
	oral
	1x50(B)
	0-48

0-120
	19.88

20.29
	65.31

65.92
	86.33

	
	oral
	14x50+1x50(B)
	0-48

0-120
	14.11

14.59
	71.62

73.02
	88.29

	
	oral
	1x500(A)
	0-48

0-120
	16.07

17.28
	77.97

80.23
	97.33

	
	oral
	1x500(B)
	0-48

0-120
	8.44

8.68
	80.23

80.78
	89.65

	
	i.v.
	1x5(B)
	0-48

0-120
	47.04

49.04
	44.72

48.47
	101.24

	_
	oral
	1x50(B)
	0-48

0-120
	27.53

27.94
	66.91

67.31
	95.57

	
	oral
	14x50+1x50(B)
	0-48

0-120
	21.82

22.43
	66.41

66.86
	90.61

	
	oral
	1x500(A)
	0-48

0-120
	32.25

33.32
	59.6

62.06
	97.33

	
	oral
	1x500(B)
	0-48

0-120
	12.90

13.23
	81.00

81.3
	95.6

	
	i.v.
	1x5(B)
	0-48

0-120
	64.18

65.87
	21.25

22.79
	93.24


Table  B.5.1-13 : Excretion of radioactivity via bile.

	
	excretion percentage of radioactivity via bile after a single oral dose

                                 % of administered dose (ring B-14C)

	dose  (mg/kg bw)
	50
	500

	sex
	_
	_
	_
	_

	maximum excreted (%)
	5.43
	4.22
	1.68
	1.13

	time(hr)
	12-15
	15-18
	21-24
	24-27

	cumulative excretion at 48 h (%)
	43.1
	35.22
	14.72
	14.01


During the first 48 h after administration, approximatively 35-43% (50mg/kg bw) and 14-15% (500mg/kg bw) were excreted via bile and 19.9-27.5% (50mg/kg bw) and 8.4-12.9%(500mg/kg bw)were excreted via urine. If it is assumed that the amount of radioactivity excreted via bile and urine represents the bioavailable amount of 14C-Reg.n°-242009, then a resorption rate, for the high dose of 23-27% and of 63%  for the low dose in both sexes can be calculated.

Increasing in both sexes the dose level by a factor of 10 resulted in an increase of the resorption rate by a factor of 2.5, indicating that the resorption rate is saturated at the high dose level (table B.5.1.13).
Conclusions:

After oral administration , Kresoxim-methyl showed a rapid but saturable and low absorption from the GI tract.

Radioactivity was mainly excreted via  feces (66 to 81% of the dose) essentially as unchanged compound. After parenteral administration the faecal excretion of metabolites and unchanged compound was considerably lower (23-48%) and the proportion found in urine ( essentially as metabolites ) correspondingly increased.

Radioactive material was distributed in all tissues and organs throughout the body but 96 h after dosing concentra​tion of radioactivity was less than 2% of the administered dose. The highest concentrations of radioactivity were associated with the gastro-intestinal tract and the organs of metabolism and elimination, ie, liver and kidney. 

After oral administration of Kresoxim-methyl, the systemically available proportion of compound was rapidly and completely metabolised. The phase I biotransformation of the compound in rats comprised the cleavage of the ester, the oxime ether and the benzyl ether bonds, hydroxylation of ring A in para position to the existing oxygen substituent, and it subsequent oxidation to the corresponding  carboxylic acid. The resulting OH-groups underwent conjugation with glucuronic acid or sulphate.

 Due to saturable absorption , excretion after oral administration was mainly via feces . After iv application comparable amounts were excreted via urine and feces. There was no evidence of accumulation of radioactive material after repeated dosing.

Metabolism in livestock :

The metabolic pathway of Kresoxim-methyl  in the lactating goat was investigated after administration of 454 mg/kg  diet for eight days.  After isolation from urine, milk and edible tissues , metabolites were identified. Major metabolites were 490M1( in liver,muscle, minor in milk), 490M2 ( liver and kidney), and 490M9 (in muscle, milk and minor in fat). These major metabolites, also detected in rats, were formed by cleavage of the methyl ester bond to the free acid 490M1, followed by side chain hydroxylation to 490M2 and aromatic hydroxylation to 490M9. The minor metabolites were 490M6 in fat, liver and kidney ; 490M18 ( hypothetical in rats) in all tissues; and 490M19 (not identified in rats; this metabolite is a glycine conjugate) in muscle and liver.(see Appendix D; p 205)

Other minor metabolites were 490M56 (not identified in rats), generated by a combination of ring hydroxylation and  oxime ether cleavage, and also 490M6, formed by the  cleavage of the phenylether bond. Ring hydroxylation without ester cleavage to 490M15 was observed in faeces only. As in milk and tissues, 490M1, 490M2 and 490M9 were major metabolites in urine and faeces. 490M15 was found in faeces only. Minor metabolites in urine and faeces were 490M6, 490M18, 490M19 and 490M56 (Mayer, 1994).
The metabolic pathway of BAS 490 F in hens was studied after oral administration  of 180 mg/kg food during 6 days. Liver contained as predominant metabolite 490M9 besides the glucuronic acid conjugates 490M28 and 490M63/490M67. The concentration of the individual metabolites in muscle were extremely low  : the main constituent was the sulfate fraction (490M66/490M51). Skin and fat contained predominantly nonpolar metabolites (490M58;490M59) and unchanged parent. Negligible radioactivity was recovered in eggs.

The metabolic pathway of 14C-BAS490F is summarised in Appendix D; p 205. The phase I biotransformation is characterized by seven metabolic reactions: cleavage of the ester and the benzyl ether bonds; cleavage of the oxime ether bond and oxidation of the oxime to the nitronic acid (this pathway is not observed in rats and leads to the production of 490M59 and 490M58); hydroxylation of ring A in para-position to the existing oxygen substituent, and oxidation of the aryl-methyl group to the benzyl alcohol and its subsequent oxidation to the corresponding carboxylic acid. The combination of these reactions and the conjugation of the formed OH-groups by glucuronic acid or sulfate leads to the observed large number of metabolites (Grosshans, 1994)Metabolites 490M58 and 490M59were detected in excreta, muscle and skin. These metabolites represent a minor part of the total residues and are polar.

Metabolism in plants:

In apples, unchanged parent was the predominant radioactive constituent; 490M1 and parent isomer 490M0 were identified. 490M1 give rise to 490M2 and 490M9 which are both conjugate ( presumably  glucosides)  (Grosshans, 1994a). All these metabolites were identified in rats (see Appendix D; p 205).

In wheat, except for the grains, the utmost portion of radioactivity was unchanged parent. In addition,the Z-isomer (490M0) of the parent, the acid 490M1 and conjugates of the alcohol-acid 490M2 and of the phenol-acid 490M9 were identified in straw and forage. In straw, an additional metabolite ( 490M17; 3.6% TRR) was characterized as a ring A hydroxylation product ( minor metabolite). The grain extract contained the parent compound ( Grosshans, 1994b) (see Appendix D; p 205).

 In grapes, unchanged BAS 490F or its Z-isomer (490M0) are the predominant radioactive constituents. Three conjugates of hydroxylated metabolites were identified. Smaller amounts of the free acid of BAS 490F  (490M1) and the free aglycone of one of the conjugates were also identified (see Appendix D; p 205) (Nelsen  et al., 1995).

 Samples from a rotational crop study did not contain any unchanged parent or only contained low amounts. Bean and carrot forage and lettuce contained a high percentage of “ phase II metabolites”, the conjugates of 490M2 and 490M9 (Grosshans, 1994c).

Conclusions:

The major metabolic pathways  proposed for the active substance are comparable in rats, goats and hens. However,

an additional minor pathway is observed in hens( cleavage of the oxime ether bond and oxidation of the oxime).

Unchanged parent was the predominant radioactive constituent in plants, but samples from a rotational crop study did not contain any unchanged parent or only contained low amounts and in these cases high percentage of conjuga​tes of 490M2 and 490M9 were identified.

B.5.2 Acute toxicity including irritancy and skin sensitization (Annex IIA 5.2)

B.5.2.1 Acute oral toxicity  (Annex IIA 5.2.1)

- Report : study on the acute oral toxicity of Reg.n°.242 009 in rats (Kirsch et al., 1993, Dossier BASF)

Guidelines: 

Protocol  in compliance with method B.1 of Directive 92/69/ EEC.

The study is GLP
Material and methods : 

5 Wistar (CHBB:THOM,SPF) rats/sex received a single dose of an aqueous suspension of  kresoxim-methyl (93.7%;B.n° N36) in tylose CB 30000(0.5%) at a dose level of 5000mg/kg bw.

Findings and conclusion : 

No clinical or pathological signs of toxicity have been observed.

LD50 _ > 5000 mg/kg bw

LD50_ > 5000 mg/kg bw

B.5.2.2 Acute dermal toxicity  (Annex IIA  5.2.2)

-Report: study on the acute dermal toxicity of Reg.n°.242 009 in rats (Kirsch et al., 1993a, Dossier BASF)
Guidelines: 

Protocol in compliance with method B.3 of Directive 92/69/EEC.

The study is GLP
Material and methods : 

5 Wistar rats (CHbb:THOM(SPF)/sex were exposed to an aqueous suspension of  kresoxim-methyl (93.7%;B.n° N36) in  a 0.5% solution of tylose CB 30000 at a dose level of 2000mg/kg bw, by dermal semi-occlusive applica​tion for 24 h.
Findings and conclusion: 

No clinical or pathological signs of systemic toxicity have been observed.

LD50 > 2000 mg/kg bw .

Local effects of dermal irritation such as well defined erythema in 1 male and 1 female, very slight erythema in 3 males and 2 females  and very slight oedema in 1 male were reported.

B.5.2.3 Acute inhalation toxicity  (Annex IIA 5.2.3)

-Report: study on the acute inhalation toxicity LC50 of Reg.n°.242 009 as a dust aerosol in rats, 4-hour exposure  (Gamer et al.,1992, Dossier BASF)
Guidelines : 

Protocol in compliance with the method B.2 of Directive 92/69/EEC.

The study is GLP
Material and methods:

5 Wistar rats (CHbb:THOM(SPF))/sex were exposed for 4 h by head-nose inhalation exposure to 2.04 and 5.6mg/l of kresoxim-methyl (96.6%;B.n°.N30). The particle size distribution yielded mass median aerodynamic diameters of 1.8 and 2.5 m which means that a substantial fraction of the dose administered will sedimentate in the small airways.ADVANCE \u3
Findings :

ADVANCE \d3Mortality: no dead occurred

clinical signs:

- High dose:

Male presented a discharged reddish nose ( 2/5); respiration was sounded ( 7/10) and irregular (1/10) . Crust formation and  bloody nose was observed in 4 male  and 2  female .

Eyes  were reddish and discharging ( 5 male and 5 female). Reddish eyelids with crusts were observed in 1 male at each dose.

High stepping gait, reduced general state and squatting posture was observed in 2 male and 1 female. Piloerection was observed in 1 male.

- Low dose:

Male ( 1/5) presented a discharged reddish nose and eyes.

All animals  at both doses, presented an accelerated and intermittent respiration, a fur contamination  with urine and attempted to escape. 

From day 1 onward no clinical symptoms were detected.

bw determination: no abnormality.

pathology: no pathologic findings.
Conclusion : 

LC 50 >5.6mg/l. At this dose clinical signs of systemic toxicity were observed, assuming a ventilation of 7 l /h and a body weight of 333 mg, this means a dose of 475 mg/kg inhaled over 4 hours.

B.5.2.4  Skin irritation  (Annex IIA 5.2.4)

-Report: study on the acute dermal irritation/corrosion of Reg.n°.242 009 in rabbit (Rossbacher and Kirsch, 1992, Dossier BASF)

Guidelines: 

Protocol in compliance with the method  B.4 of Directive 92/69/EEC.

GLP status : 

The study is GLP
Material and methods : 

2 White Vienna rabbits/sex were exposed to 0.5 gr of kresoxim-methyl (93.7%; B.n°.N36) applied to the intact skin and covered with a semi-occlusive dressing during 4 h.

Findings: 

Evaluation of the data, according to the EU methodology, gave  the following results:

 
<Score erythema>ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

<Score oedema  >ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

Conclusion : 

Kresoxim-methyl has  no irritant properties and should therefore not  be classified.

B.5.2.5  Eye irritation (Annex IIA 5.2.5)

-Report: Study on the acute eye irritation of Reg.n°.242 009 in rabbit (Rossbacher and Kirsch ,1992a, Dossier BASF)
Guidelines, methodology and findings:

Protocol not in compliance  with the test method B.5 of Directives 92/69/EEC but in compliance with dir. 84/449/EEC or OECD 405 (1981-87): the lids were not held together for about 1 second to prevent loss of the material. The study is accepted.

GLP status  :  yes

kresoxim-methyl (93.7%;B.N36) was instillated (0.1 ml ; +39 mg) into the right conjunctival sac of the eye of 6 New white  Vienna rabbits( 2_and 4_).

Evaluation of the data, according to the EU methodology, gave  the following results:

unwashed eye : 
<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0


<Score iris>                  ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

<Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

<Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 = 0/0/0

Conclusion:
On the basis of this test, kresoxim-methyl has no irritant properties and should not be  classified.

B.5.2.6  Skin sensitization  (Annex IIA 5.2.6)

-Report on the Maximization test for the sensitizing potential  of Reg.n°.242 009 in guinea pigs (Rossbacher and Kirsch, 1993, Dossier BASF)

Guidelines: 

Protocol in compliance with method  B.6 of Directive 84/449/EEC.

GLP status  :  yes

Material and methods : 

20 female Guinea-pigs  (Pirbright White, Dunkin Hartley  HOE DHPK(SPF-LAC)BÖ) received an intradermal induction of kresoxim-methyl (93.7%;B.n°.N36) 5% in 0.5% solution of tylose CB 30000 in 0.9% aqueous NaCl solution resp. in Freund’s adjuvant/0.9% aqueous NaCl-solution (1:1)resp. 0.5% tylose CB 30000 in 0.9% aqueous NaCl solution. 

Percutaneous induction of 50 % test substance  in 0.5% Tylose CB30000 in aqua bidest.resp. 0.5% Tylose CB 30000 in aqua bidest. For the  challenge reaction, the animals were exposed dermally to 50 %  test substance in 0.5% tylose CB 30000 in aqua bidest. resp. 0.5% Tylose CB30000 in aqua bidest., 21 days after the intradermal induction.

A second group with 10 animals served as a control group.
Findings : 

Intradermal and percutaneous induction , 5 or 50% resp. , caused slight to well-defined signs of skin irritation and incrustation, partially open in the test group animals. After challenge, no skin reactions were observed either in control or test group animals.

Evaluation of the data, according to the EU methodology, gave :
sensitization rate: 0 % after 48 h (0% for Tylose)


Conclusion : 

Kresoxim-methyl should not be classified as a sensitiser.

B.5.2.7 Summary of acute toxicity including irritancy and skin sensitization (Annex IIA 5.2)  

Table B.5.2.7-1 : Summary of acute toxicity of kresoxim-methyl

	Type of test

Test species
	Result
	purity(%)
	kresoxim-methyl  

batch n°.
	reference

	LD50 oral rat _+_
	>5000 mg/kg bw
	93.7
	 N 36
	Kirsch et al.,1993

	LD50 dermal rat
	> 2000 mg/kg bw
	93.7
	N 36
	Kirsch et al.,1993a

	LC50 rat , 4 h dust _;_
	>5.6 mg/l air

= (475 mg/kg)
	96.6
	N 30
	Gamer et al.,1992

	Skin irritation rab​bit 4 h
	non irritant
	93.7
	N 36
	Rossbacher and Kirsch,1992

	Eye irritation rabbit
	not irritant
	93.7
	N 36
	Rossbacher and Kirsch,1992a

	Skin sensitization guinea pig M&K 
	not a sensitizer
	93.7
	N 36
	Rossbacher and Kirsch,1993


Comments: signs of systemic toxicity were seen upon inhalation of a dose of 475 mg/kg over 4 hours, i.e., a dose at least 10 times lower than the sign-free, highest oral dose tested. This is in line with the partial absorption observed in the toxicokinetic studies after oral administration.

B.5.3 Short term toxicity  (Annex IIA 5.3)

B.5.3.1 Oral 28 day toxicity  (Annex IIA 5.3.1)

- Report: study on the oral toxicity of Reg.n°.242 009 in Wistar rats. Administration in the diet over 4 weeks

( range-finding)  (Schilling et al.,1992, Dossier BASF) 

Supplement: Results and statement of the hormone examinations ( TSH, T3, T4 ) ( Wuttke, 1990, Dossier BASF)

Supplement: Pathology report ( Bahnemann, 1992, Dossier BASF)
Guidelines:

Protocol  not fully in compliance with method  B.7 of Directive 92/69/EEC but conform to dir.84/449/EEC.

GLP status  :  yes
Material and methods : 

5 Wistar rats/sex/group were fed a diet containing kresoxim-methyl (96.55%; b.n°: CP 5864) at of 0, 1000, 4000 and 16000 ppm during 4 week.

 Converted doses for _  :  0; 91; 365; 1428 mg/kg bw/d

                                  _   :  0; 95; 375; 1481mg/kg bw/d

Findings : 

The main treatment related effects are given in the table B.5.3.1-1 The MTD was reached.

Table B.5.3.1-1 :  Oral 28 day toxicity in rats

	Endpoint/dose
	0
	1000 ppm
	4000 ppm
	16000 ppm

	
	_
	_
	_
	_
	_
	_
	_
	_

	mortality
	
	
	no treatment related effect

	clinical signs
	
	
	no treatment related effect

	food consumption
	
	
	
	
	
	î
	
	î

	body weight
	
	
	
	
	
	
	
	

	bw gain
	
	
	
	
	
	î
	
	î

	ophthalmology
	
	
	no treatment related effect

	hematology
	
	
	no treatment related effect

	clinical  chemistry
	
	
	
	
	
	
	
	

	ALT
	
	
	î
	
	
	
	
	

	AST
	
	
	
	î
	
	î
	
	

	GGT
	
	
	
	
	
	
	ì
	

	albumine
	
	
	
	
	
	
	ì
	

	TSH
	
	
	
	
	
	
	ì
	ì

	urine analysis
	
	
	no treatment related effect

	organ weight:
	
	
	
	
	
	
	
	

	popliteal lymph
	
	
	
	
	ìa,r
	ìa,r
	
	

	nodes
	
	
	
	
	
	
	
	

	liver
	
	
	
	
	
	
	
	

	histopathology
	
	
	no treatment related effect


statistically significant increase (ì) or decrease (î)  ( Kruskal-Wallis test; Mann-Whitney U-test) ; a = absolute; r = relative

Comments: 

Food consumption and body weight gain decreased in the last 2 weeks, in females only, but without dose-response relationship suggesting an effect not related to the test substance. The increase in Thyroid Stimulating Hormone (TSH) was not accompanied by changes in T3 or T4 and, being not seen in any of the other tests, this is seen as a chance observation. The same applies to the weight changes in popliteal lymph nodes. The decreases in alanine aminotransferase (ALT) and aspartate aminotransferase (AST) could not be clearly explained.

Deviation from the 92/69/EEC protocol: histopathological examination was not performed in all tissues. Heart and thymus were not weighed. Clinical signs not fully described.
Conclusion :
Increased metabolic load and overt signs of toxicity.

NOEL = NOAEL= 4000 ppm = 365mg/kg /d  for male and 375mg/kg /d for female rats.

LOAEL = 16000ppm = 1428 mg/kg bw/d in male and 1481mg/kg bw/d in female.

- Additional information  supplied by Gelbke, Hildebrand, Jacob and Regenstein,  meeting  21 february 1996, Brussels.
Material, methods and findings

Rats received Kresoxim-methyl in their diet  during 3 weeks at  0, 200 and 16000 ppm. Hepatic enzyme activities were measured in order to evaluate the inductive activity of the compound.

Total liver cytochrome P450 level was not affected.

Ethoxyresorufin- and pentoxyresorufin- O-deethylase activities which represent respectively CYP IA1 and CYP IIB1, oxidationof lauric acid (which represent  CYP IV A) and palmitoyl-CoA-oxidase ( peroxisome prolifera​tion ) remained  unchanged.

Liver glutathione level was unaffected. An important increase (500% of control) in liver GGT activity was observed in male rats exposed at the high dose. This increase paralleled the serum increase observed in the 28 day study .Therefore,  kresoxim-methyl is not considered as a microsomal liver enzymes inducer .

CYP 1A1 activity  is a sensitive marker of exposure to chemicals that bind to the Ah receptor  located in cytosol and /or nucleus and induction  reveals therefore, cellular Ah receptor  interactions. It seems therefore unlikely that kresoxim - methyl would interact with the Ah receptor ( Lucier, 1992). 

- Report on the study on the oral toxicity of Reg.n°.242 009 in B6C3F1 mice; administration in the diet over 4 weeks ( Range-finding study) ( Schilling et al.,1992a, Dossier BASF)

Supplement: Pathology report ( Bahnemann, 1992a, Dossier BASF)
Guidelines:

Protocol not fully in compliance with method  B.7 of Directive 92/69/EEC but conform to dir.84/449/EEC.

GLP status  :  yes
Material and methods : 

5 B6C3F1/ CrIBR mice/sex/group were fed a diet containing kresoxim-methyl (96.55%; b.n°: CP 5864) at 0, 500, 2000 and 8000 ppm during 4 weeks.(Converted doses : 0, 113, 485 and 2141 mg/kg bw/d in males

                                                                                  0, 182, 798 and 3755 mg/kg bw/d in females) 

Findings : 
There were no treatment related effects on mortality, clinical signs, food consumption, bw gain, ophthalmology, hematology, urine analysis and macroscopic and histological findings. A statistically significant decrease was observed in the highest dose males in number of lymphocytes, cholesterol and triglycerides in serum. In the highest dose group relative liver weight was increased in males and females, in females a relative increase in brain weight was also observed.

Deviation from the 92/69/EEC protocol: histopathological examination was not performed in all tissues. Heart was not weighed. Clinical signs not fully described.
Conclusion
Target organ:  the liver, without overt signs of toxicity.

NOAEL = NOEL = 2000 ppm  = 485 mg/kg bw/d for males and 798 mg/kg bw/d for females.

LOAEL = 8000 ppm = 2141 mg/kg bw/d for males and 3755 mg/kg bw/d for females 

B.5.3.2.1 Oral 90 day toxicity  (rat)  (Annex IIA 5.3.2)

-Report: subchronic toxicity study with Reg.242 009 in Wistar rats. Administration in the diet over 3 months.

( Mellert et al.,1994, Dossier BASF)

Supplement: Pathology report ( Bahnemann, 1994, Dossier BASF)

Guidelines: 

Protocol in compliance with  the method B of Directive 87/302/EEC.

The study is GLP
Material and methods :  

5 groups of  10 Wistar rats (Chbb:THOM (SPF))/sex were fed a diet containing Reg.242 009  ( 98.7 %, B.n°. N21) at concentrations of  0, 500, 2000, 8000 and 16000 ppm over a period of  3 months.

Mean daily test substance intake:  0, 36,146,  577 and 1170 mg/kg/d for male

                                                       0, 43, 172, 672 and 1374 mg/kg/d for female
 Findings : 

The main treatment related effects are given in the table B5.3.2.1-1. The MTD was reached.

Table B.5.3.2.1-1 : Oral 90 day toxicity   in rats .

	endpoint/dose
	0
	500 ppm
	2000 ppm
	8000 ppm
	16000 ppm

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	mortality
	
	
	no substance related effects

	clinical signs
	
	
	no substance related effects

	food consumption
	
	
	no substance related effects

	body weight
	
	
	
	
	
	
	î9%
	
	î6%
	

	body weight gain
	
	
	
	
	
	
	î14%
	
	î9%
	

	ophthalmology
	
	
	no substance related effects

	hematology
	
	
	no substance related effects

	clinical chemistry:
	
	
	
	
	
	
	
	
	
	

	AP
	
	
	
	
	
	î
	î
	î
	î
	î

	GGT
	
	
	
	
	
	
	ì
	
	ì
	

	urine analysis
	
	
	no substance related effects

	organ weight :
	
	
	
	
	
	
	
	
	
	

	liver
	
	
	ìr
	
	
	
	
	ìr
	ìr
	ìr

	histopathology:
	
	
	
	
	
	
	
	
	
	

	fat deposits  liver
	
	
	
	
	
	
	
	î
	î
	î


Statistically significant increase (ì) or decrease (î) ( p<0.05, ANOVA or Dunnett’s test ) r = relative

Other findings: 

Transient decreases in ALT and AST were observed in both males and females from the dose of 2000 ppm on.

Comments: 

Decreases in alkaline phosphatase (AP) are commonly seen with decreased food intake, which was not obvious here. Similarly, decreases in ALT and AST and decreases in fatty deposition in the liver are not easy to explain, but are probably of less toxicological significance. Nevertheless, together with the relative increase in liver weight and the increase in gamma glutamyltranferase ( GGT) they point to the liver as target organ, but without overt signs of toxicity.

Conclusion :

target organ: the liver, signs of metabolic overload without overt hepatotoxicity.

NOAEL =500 ppm= 43 mg/kg bw for females and 146 mg/kg bw/d for males ( = 2000 ppm).

LOAEL = 2000 ppm = 172 mg/kg bw for females and 577 mg/kg bw/d for males ( 8000 ppm).

B.5.3.2.1'  Oral 90 day toxicity  (mice)

-Report: subchronic toxicity study with Reg.242 009 in C57 BL mice. Administration in the diet for 3 months.

( Mellert et al.,1994a, Dossier BASF)

Supplement: Pathology report ( Bahnemann, 1994a, Dossier BASF)

Guidelines: 

Protocol not fully in compliance with  the method B of Directive 87/302/EEC.

The study is GLP
Material and methods :  

5 groups of  10 C57 BL/6N CrlBR mice/sex were fed a diet containing  0, 250,  1000 , 4000 and 8000 ppm kresoxim-methyl  ( 98.7 %, B.n°. N21) over a period of  3 months.

Mean daily test substance intake:  0, 57, 230,  909 and 1937mg/kg/d for male

                                                       0, 80, 326, 1326 and 2583 mg/kg/d for female

 Findings :

There were no treatment related effects on mortality, clinical signs, food consumption, food efficiency, hematology, clinical chemistry and histopathology. The terminal body weight was decreased in male animals treated with the high dose. The relative liver weight was increased in male mice after treatment with 4000 and 8000 ppm. Females were not affected.

Deviation from the official protocol: ophthalmoscopy was not performed.

Conclusion: 

The target organ:  the liver, without overt signs of toxicity.

NOAEL = NOEL=1000 ppm=230 mg/kg bw  for male and 2583 mg/kg bw (8000 ppm) for females.

LOAEL = 4000 ppm = 909 mg/kg bw/d for males.

B.5.3.2.2 Oral 90 day toxicity (dog)

-Report: subchronic toxicity study with Reg.242 009 in Beagle dogs. Administration via the diet over 3 months.

( Mellert et al.,1994b, Dossier BASF)

Supplement: Pathology report ( Bahnemann, 1994b, Dossier BASF)

Guidelines: 

Protocol not fully in compliance with  the method B  of Directive 87/302/EEC or OECD 408(1981).  

The study is GLP
Material and methods :  

4 groups of  6 pure bred Beagle dogs/sex were fed a diet containing kresoxim-methyl(B.n°. N27; 94%; N30 : 96.6%) at concentrations of  0, 1000, 5000 and 25000 ppm over a period of  3 months.

Mean daily test substance intake:  0, 30, 150, 776 mg/kg/d for males.

                                                        0, 34, 168, 846 mg/kg bw/d for females

 Findings : 

There were no treatment related effects on mortality, clinical signs, food consumption, food efficiency, hematology, clinical chemistry and histopathology.
Transient decreases in body weight were observed. At the highest dose,  vomiting and diarrhea were observed. Food consumption decreased in females in the control group and in the two highest dose groups.  This brought about a decrease in bw gain in females of the highest dose group. As far as clinical chemistry is concerned, a transient decrease in albumin and total protein concentrations was probably the result of vomiting and diarrhea. Serum albumin concentration remained lowered in the 5000 ppm group females.

Beside a clear impact on the gastrointestinal system, kresoxim-methyl did not produce relevant systemic toxicity in the dog.

Deviation from the official protocol: blood samples were taken on day 32, 88 and 86 after the beginning of the administration period and not at the beginning, then either at monthly intervals or midway through the test period, and finally at the end of the test period.

Conclusion:

Target organ : gastro-intestinal irritation.

NOEL = 1000 ppm ; NOAEL=5000ppm = 150 mg/kg bw for males  and 168 mg/kg bw for females, neglecting the small decrease in serum albumin.

LOAEL = 25000 ppm = 776 mg/kg bw/d for males and 846 mg/kg bw/d for females.

B.5.3.2.3 Oral 1 year toxicity (dog)  (Annex IIA 5.3.2)

- Report on the study of the toxicity of Reg.n°.242 009 in Beagle dogs. Administration via the diet over 12 months.(Hellwig et al.,1994, Dossier BASF)

Supplement: Pathology report ( Bahnemann, 1994c, Dossier BASF)

Guidelines: 

Protocol not fully in compliance with the method B of  Directive 87/302/EEC but in compliance with OECD 452  guideline(1981).

GLPstatus : yes

Material and methods : 

4 groups of  5 pure bred Beagle dogs/sex were fed a diet containing kresoxim-methyl (B.n°. N36, 93.7%) at concentrations of  0, 1000, 5000and 25000 ppm over a period of  12 months.

Mean daily test substance intake:  0, 27, 138, 714mg/kg bw/d in male

                                                       0, 30, 146, 761 mg/kg bw/d in female.

Deviation from the official protocol: at the beginning of the study the weight variation in the animals used exceeded + 20% of the mean value.

Findings : 

The main treatment related effects are given in the table B.5.3.2.3.1. The MTD was reached.

Table B.5.3.2.3-1:  Oral 1 year toxicity in dogs.

	endpoint/dose
	0
	1000 ppm
	5000 ppm
	25000 ppm

	
	_
	_
	_
	_
	_
	_
	_
	_

	mortality
	
	
	

	clinical signs
	
	
	no treatment related effects

	food consumption
	
	î
	
	î
	
	î
	
	î

	food efficiency
	
	
	
	
	
	
	î
	

	body weight
	
	
	
	
	
	
	î(11%)
	

	ophthalmoscopy
	
	
	no treatment related effects

	hematology
	
	
	
	
	
	
	
	

	thrombocytes
	
	
	ì
	
	ì
	
	ì
	

	clinical chemistry
	
	
	no treatment related effects

	urine analysis
	
	
	no treatment related effects

	organ weight
	
	
	no treatment related effects

	histopathology
	
	
	no treatment related effects


Statistically significant increase (ì) or decrease (î) ( p<0.05) ; Kruskal-Wallis-h-test; Mann-Whitney-U-test

Comments:

The increase in platelet number is dose-dependent, however, all the numbers found were within the historical control limits for this sex and strain of dogs. There were no other effects on blood coagulation.

Besides an effect on food intake, no clear signs of toxicity were observed in this experiment. This is in agreement with the 90 day  dog oral study.

Deviation from the official protocol: the highest dose level did not elicit definite signs of toxicity. This dose was selected  according to the current MTD concept of U.S.-EPA.

Conclusion:
NOEL < 1000 ppm ; NOAEL=5000 ppm=138 mg/kg bw/d for males and 25000 ppm = 761 mg/kg bw/d for females, not taking into account the small effect on food intake and increase in number of platelets.

LOAEL = 25000 ppm = 714 mg/kg bw/d.

B.5.3.2.4  Oral 6 months toxicity (rat)

no data, not necessary.

B.5.3.2.5 Additional information related to the oral subchronic observations.

Effect on  the liver mitochondria in rats .

- Report: Reg.n°.242009- Electron microscopic examinations of liver samples to assess mitochondria from  old Wistar rats treated for 3 weeks in the diet. ( Mellert et al., 1995a) (Dossier BASF)

Material, methods and findings:

3 female   Wistar ( Chbb: Thom (SPF)) rats /dose at an age of about 15 months  received in the diet kresoxim-methyl (N36, 94.3% ) at 0, 200 and 16 000 ppm for 3 weeks. Light and electron microscopy of liver samples was initiated to  control if there were any substance-dependent structural or quantitative changes on hepatocyte mito​chondria of old female rats.

 Literature data  suggest that cristae mitonchondriales of normal  liver cells are known to be sparse. Liver cells contain mitochondria with a predominance of matrix enzymes because of the metabolic activity of hepatocytes in contrast to mitochondria of high energy consuming organs. An increase or decrease in the amount of cristae is known to be a drug response to toxic effects. Dense granules are known to disappear in cases of a  pathological ( degenerative) swelling of mitochondria, and an increase or decrease is described in literature as drug response toxic effect.

 In this study, dense granules are present in mitochondria of control and high dose animals. They are observed in similar proportions, as described in literature for normal cells. No alteration could be noted.  Neither the structure, nor the amount of  mitochondria  were seen to be altered, when compared with the mitochondria of the control hepatocytes.

The study is GLP.

Effect on liver  peroxisome proliferation in rats.

- Report: Reg.n°.242009- Electron microscopic examinations of liver samples to assess peroxisomes from Wistar rats treated for 3 weeks in the diet. ( Mellert et al., 1995b) (Dossier BASF)

Material, methods and findings:

3 female   Wistar ( Chbb: Thom (SPF)) rats /dose received in the diet kresoxim-methyl (N36, 94.3% ) at 0, 200 and 16 000 ppm for 3 weeks. Light and electron microscopy of liver samples was initiated to  control if there are any substance-dependent structural or quantitative changes on peroxisomes observed after administration of the compound to female rats.

Peroxisomes contain a variety of H2O2-producing oxidases and a large quantity of enzyme catalase which detoxifies accumulating H2O2. They are the exclusive site for oxidation of the very long chain fatty acids. The cytochemical detection of catalase  using 3,3’-diaminobenzidine as oxidizing agent helps to visualize hepatocyte peroxisomes in general and alterations in shape, size and number in particular. No alterations ( especially proliferation) could be observed in this study after treatment with kresoxim-methyl, neither by light microscopy of all test animals, nor by a thorough electron microscopic investigation of selected liver samples of control and high dose animals.

The study is GLP.

Investigation on the origin of reduced enzyme levels in rats after  adminsitration of kresoxim-methyl.

-  Effects of Reg.n°.242 009 on enzyme levels in rat serum ( Moss, 1994, Dossier BASF)
Material, methods and findings:

First study: 5 Wistar rats/sex received in their diet 8000 ppm of kresoxim-methyl for 2 weeks. Blood was sampled before exposure and after treatment. Sera were analysed for total alkaline phosphatase activity and isoenzyme composition. Liver and small intestine were collected from 2 animals to prepare tissue extracts.

Second study:animals were exposed to 8000 ppm of kresoxim-methyl for 1 week via the diet and the effects of dietary manipulation (diet supplemented with olive oil or sucrose) on changes in serum enzyme activities in female rats were examined.

Total serum AP activity in treated animals fell to about 66% of the pre-treatment levels. 

Intestinal phosphatase was lower in sera from treated than from untreated rats, indicating that the fall in total alkaline phosphatase activity was due to a reduction in the contribution of the intestinal isoenzyme.

2.   In rats, serum AP activity increases after ingestion and intestinal absorption of fats.

Addition of fat to the diet of untreated rats produced, as expected, a marked increase in total AP activity due mainly to an increase in the contribution of the intestinal isoenzyme without contribution of  the liver/bone alkaline phosphatase activity . Administration of kresoxim-methyl  had no effect on the liver/bone alkaline phosphatase activities of animals receiving the olive oil supplement  but a fall in total and intestinal activities in serum occurred.

The relationship between dietary status and serum AP was also observed in fasted animals in which this activity was markedly lower  than in fed animals and affected the intestinal enzyme. kresoxim-methyl administered to fasted rats produced a small insignificant fall in the serum residual activity. 

3.  Addition of sucrose to the diet: the total serum AP activity of untreated fasted rats was lower than that of animals receiving a normal diet, because of the considerable reduction of contribution of the intestinal isoenzyme. Levels of liver/bone isoenzyme activity were of the order of those of untreated animals receiving a normal or olive oil enriched diet. In sera of animals receiving a sucrose enriched diet, total AP and intestinal activity were not significantly affected by the administration of kresoxim-methyl.

Reduction of intestinal AP in serum  was not due to inhibitors in the serum ( metabolites or kresoxim-methyl).

Treatment with kresoxim-methyl did not cause a reduction in the intestinal AP content of the tissue.

4.  No evidence was found of any interference by kresoxim-methyl or its metabolites with the reaction of ALT with its cofactor. Dietary supplementation with either extra fat or carbohydrate appears to prevent the fall on treatment with kresoxim-methyl seen, though inconsistently, in animals on a unsupplemented diet. Thus, reductions in serum ALT activity on treatment with kresoxim-methyl, when they occur, also seem to be related to alimentation, though neither the degree of change in ALT nor its relation to diet is as obvious as is the case for intestinal AP and fat intake.

Conclusion: 

In rats, fall of total serum AP activity is due to a reduction of the contribution of the intestinal isoenzyme which appears to be sensitive to dietary manipulations.

In man, little or no intestinal AP is demonstrable in plasma, even after ingestion of fat, because the isoenzyme is rapidly cleared from the circulation through uptake by receptors on hepatocytes. Low or absent plasma intestinal AP has no significance in human chemical pathology.

- Report: test study on enzyme activity after treatment with Reg.n°.242009 in Wistar rats. Dietary administration for 3 weeks and recovery of 2 weeks ( Mellert et al.,1995, Dossier BASF)

Material, methods and findings:

10-15 Wistar (Chbb: Thom (SPF)) rats /sex/dose received in the diet kresoxim-methyl (N30, 96.6% ) at 0, 10, 50, and 8000 ppm for 3 weeks; 10 animals /sex were sacrificed  after 3 weeks of treatment. The remaining  5 rats of control and high dose group were maintained for another 14  days without administration of compound.

At 8000 ppm: serum ALT (significantly ) and AP ( trend towards reduced activity) were decreased already 24 h after beginning of treatment without further reduction in the course of the study. These effects were reversible  after withdrawal of the test compound for 8 days. In males, GGT( statistically significant) in liver homogenate was increased  after 23 days of test substance intake and returned to normal values at the end of a 2 week recovery.      

This  effect is considered to be treatment -related and indicative of hepatocellular damage.

At 50 and 10 ppm : no treatment -related changes in ALT and AP .

The NOEL of this study is 50 ppm ( 5 mg/kg bw/d).

The study is GLP.

B.5.3.3.1 28-day inhalation toxicity (rat)

No data, not necessary.

B.5.3.3.2  90-day inhalation toxicity (rat)

No data, not necessary.

B.5.3.3.3 28-day dermal toxicity (rat) 

- Report : Study of the dermal  toxicity of Reg.242 009 in Wistar rats. Application to the intact skin over 3 weeks. (Kirsch et al.,1994, Dossier BASF)
Guidelines:

Protocol not fully in compliance with the method B.9 of Directives 92/69/EEC ( or 84/449/EEC) but conform to the OECD 410 guideline(1981).

GLP status  :  yes
Material and methods : 

Kresoxim-methyl (94.3%; b.n°: N 36) was applied daily for 6 h to the clipped intact dorsal skin under semi-occluded patch  of 5 Wistar ( Chbb=THOM) rats/sex  over a period of 3 weeks at a dose of 1000mg/kg bw. A control group of 5 rats/sex  was exposed to the solvent (Tylose CB 30000).

Deviation from the official protocol: the exposure period of 21 d is too short (28 d).This deviation does not compromise the significance of the results.
Findings :

There were no treatment related effects on mortality, clinical signs, food consumption, body weight gain, hematolo​gy, clinical chemistry , urine analysis and organ weight. In male rats a lower fat deposition in the liver was observed, similar to the 90 day oral study, the significance of which is not clear. 

A local effect, a minute superficial crust in the outer layer of the cornified epithelium, was observed in 1 male rat but did not seem toxicologically relevant.
Conclusion: 

The NOAEL=NOEL=1000 mg/kg bw. 

B.5.3.3.4  90-day dermal toxicity (rat) 

No data, not necessary

B.5.3.3.5 Additional observations : penetration through human and rat skin : in vitro studies.

-(14C)-242009 : Rates of penetration through human skin and rat skin using an in vitro system.( Noctor and John, 1995) ( Dossier BASF)

Material, methods and findings:

The rate of penetration of  (14C)-Reg.242009  through isolated human and rat skin preparations was assessed in vitro following a single application of radiolabelled formulation at 0.007, 0.050, and 0.350 mg, kresoxim-methyl/cm2 to the epidermal surface.

Following a single application of  (14C)-Reg.242009 to:

-rat skin preparations : penetration rates of 0.425, 1.438 and 3.830 g Reg. 242009/cm2/h were observed at low, intermediate and high dose levels, respectively. The extrapolated lag times were 0.948, 2.091 and 1.007 h at low, intermediate and high dose levels, respectively; 70.61, 49.96 and 20.34% of the applied dose was recovered in the receptor fluid after 72 h. The overall recovery of radioactivity in these groups was 97.07, 93.14 and 101.0% of the applied dose, respectively. At the low and intermediate dose levels, the majority of the non-penetrated dose was recovered in the skin, however at the high dose level the majority of the applied dose ( 63.77%) was recovered in the surface washings.

-human skin preparations : penetration rates of 0.160, 0.935 and 1.505 g  Reg.242009  /cm2/h were observed at low, intermediate and high dose levels, respectively;  81.86, 50.97 and 14.43% of the applied dose was recovered in the receptor fluid after 72 h. The overall recovery of radioactivity in these groups was 92.00, 90.12 and 91.08% of the applied dose, respectively. At all three dose levels, the majority of the non-penetrated dose was recovered in the surface washings.

Conclusion : 

After single application of the compound , the rate of penetration of radioactivity through rat skin was 3.0, 1.5 and 2.5 times greater than that observed in human skin at the low, intermediate and high dose levels, respectively. In both species, rate of penetration was dose-dependent, increasing in a non-linear manner with increasing dose level.

B.5.3.4 Summary of short-term toxicity (Annex IIA 5.3)

After subchronic oral exposure at the MTD of kresoxim-methyl, rats showed  increases in  liver weight, serum albumin and GGT, decreases in the number and content of fat containing vacuoles in the liver, decreases in  serum AP , ALT and  AST ,without overt signs of hepatotoxicity. At the 28 day MTD dose no alterations could be observed at the electron microscopic level in the liver peroxisomes or mitochondria. Although no clearcut changes occurred in food intake, which would have explained a decrease in serum AP, additional information suggests that this might be due to a slight interference with fat absorption. Decrease in serum ALT and AST remain more difficult to explain, but accompanied by an increase in GGT,  suggest  some metabolic stress.

An increase in TSH levels, without changes in T3 or T4 and without enzyme induction, an isolated finding in the 28 day rat test, is interpreted as a chance finding.

Negative results were obtained in a short term interaction study performed to assess whether inhibition of esterases that detoxify Kresoxim-methyl by cholinesterase inhibitors may potentiate the toxicity of Kresoxim-methyl.

Mice responded in a similar way, although the changes were less pronounced.

Dogs seemed to be more sensitive, especially regarding  altered food intake, and reacted with vomiting and diarrhea, with impact on body weight and transient  decreases in serum albumin and protein concentrations but without signs of organ toxicity.

In vitro dermal absorption using   rat skin was dose-dependent, about 70% at low doses ( 0.425 g/cm2/h) and 20% at high doses ( 3.83 g/cm2/h ) of the applied dose was recovered in the receptor fluid after 72 h .

In vivo dermal exposure of rats during 21 days to a dose 2.5 times higher than the oral NOAEL did not produce any effect, indicating that the in vitro figures probably also apply in vivo. Slightly different values, but of the same order of magnitude were obtained with human skin in vitro.

Table B.5.3.4-1 : Summary of short-term toxicity of kresoxim-methyl

	Type of test

Test organism
	Results
	kresoxim-me​thyl, purity (%) batch number
	References

	
	NOAEL mg/kg bw/d
	LOAEL

mg/kg bw/d
	critical effects
	
	

	28 d , p.o., rat
	_: 365

_: 375
	1428

1481
	ì serum GGT, albu​min,  TSH
	96.5 % 

CP 5864
	Schilling et al., 1992

	28 d, p.o., mice
	_: 485

_: 798
	2141

3755
	î triglycerides, cho​lesterol and lympho​cytes
	96.5 % 

CP 5864
	Schilling et al., 1992a

	90 d, p.o., rat
	_: 146

_: 43
	577

172
	ì relative liver weight
	98.7 %

 N 21
	Mellert et al.,1994

	90 d, p.o., mice


	_: 230

_: 2583
	909

-
	altered weight para​meters
	98.7 % 

N 21
	Mellert et al.,1994a

	90 d, p.o. ,dog


	_:150

_: 168
	776

846
	î serum albumin and protein; î body weight gain
	94%, N 27; 

96.6%, N 30
	Mellert et al.,1994b

	21 d, dermal, rat _+_
	1000
	-
	no effect
	94.3% 

 N 36
	Kirsch et al.,1994

	1 yr, p.o. ,dog 

                       
	_: 138

_ : 761
	714

-
	î body weight
	93.7 %

N 36
	Hellwig et al.,1994


B.5.4 Genotoxicity  (Annex II A.5.4.)

B.5.4.1 In vitro genotoxicity testing  (Annex IIA 5.4.1)

B.5.4.1.1 Gene mutation test in bacterial cells

-  Report on the study of Reg.n°.242 009 in the Ames Salmonella/mammalian -microsome mutagenicity test and Escherichia coli/mammalian-microsome reverse mutation assay ( Standard plate test and preincubation test) (Gelbke et al., 1993, Dossier BASF)
Guidelines:

The protocol of the study with S.typhimurium is not fully in compliance with the method B 14 of Directive 92/69/EEC.

GLP status :  yes
Material and methods : 

 Salmonella strains TA 98, TA 100, TA 1535,  and TA 1537 were used. E.coli WP2uvrA was included in the test. The  standard plate incorporation assay as well as the preincubation test in liquid medium were realized using 20, 100, 500, 2500 and 5000 g/plate of kresoxim-methyl  (93.7%; B.n° : N 27) with and without S9mix (S9 conc.?) (Aroclor 1254 induced rat liver). Each experimental point was performed in triplicate .

The solvent used was  DMSO. A negative control was realized with the  solvent. Both studies were performed in good experimental conditions; the criterias for the determination of a positive response were well defined and appropriate.

Positive controls +S9: 2-aminoanthracene 

Positive controls - S9: N-Methyl-N’-nitro-N-nitrosoguanidine, 4-nitro-o-phenylendiamine, 9-aminoacridine and N-ethyl-N’-nitro-N-nitroso-guanidine.

Positive controls gave the expected response.
Findings : 

No significant increase in the number of revertants, either in the presence or absence of a metabolic activation system is reported. A precipitation of the test substance was found from about 500g/plate onward.

No bacteriotoxicity was observed.

Minor deviation from the official protocol: the results of untreated controls are not reported.

Conclusion : 

 Kresoxim-methyl is not mutagenic in these experimental conditions.

- Report on the study of Reg.n°.242 009 in the Ames  test ( Salmonella/mammalian -microsome mutagenicity test - Standard plate test and preincubation test) (Gelbke  et al., 1994, Dossier BASF)
Guidelines: Protocol of the assay  performed with S.typhimurium not fully in compliance with  the method B.14 of dir. 92/69/EEC .
GLP status :  yes
Material and methods : 
Salmonella strains TA 98, TA 100, TA 1535,  and TA 1537 were used. The  standard plate incorporation assay as well as the preincubation test in liquid medium were realized using  20, 100, 500, 2500 and 5000 g/plate of kresoxim-methyl  (94.3%; B.n° : N36) with and without S9mix (S9 conc.?)  (Aroclor 1254 induced rat liver). Each experimental point was performed in triplicate. The solvent used was  DMSO. A negative control was realized with the solvent. 

Positive controls +S9: 2-aminoanthracene 

Positive controls - S9: N-Methyl-N’-nitro-N-nitrosoguanidine, 4-nitro-o-phenylendiamine, and  9-aminoacridine.

Positive controls gave the expected response.

The study is performed in good experimental conditions; the criterias for the determination of a positive response are well defined and appropriate.
Findings : N

o significant increase in the number of revertants was observed  either in the presence or absence of a metabolic activation system . Test substance precipitation( 2500 μg/plate) and cytotoxicity ( 500 μg/plate) occurred for strains TA 100 and TA 1537 . Test substance precipitation was observed at 2500 μg/plate for strains TA 98 and TA 1535.

Cytotoxicity occurred at doses >2500  μg/plate. 

Minor deviation from the official protocol: the results of untreated controls are not reported. 
Conclusion :
 Kresoxim-methyl is devoid of mutagenic potential under the conditions of this test.

B.5.4.1.2 Gene mutation test in mammalian cells

- Report: gene mutation test in chinese hamster ovary cells (HPRT locus assay) with Reg.n°.242 009 (Pôlloth and Hoffmann,1994, Dossier BASF)

Guidelines:

Protocol not fully in compliance with  the method B of dir. 87/302/EEC .

GLP status :  yes
Material and methods : 

Two independent experiments were carried out with CHO-K1 cell line, both in the absence and in the presence of S9 mix (liver S9 from Aroclor 1254 pretreated rats; conc.of  S9 used ?), using identical procedures. Ca 500,000 cells/flask were exposed during 4 h to  kresoxim-methyl(94.3%;B.n° N.36) solubilized in DMSO at 0; 0.0001; 0.0005; 0.001; 0.005; 0.01; 0.05 and 0.1 mg/ml (exp.1) or at 0; 0.001; 0.00215; 0.00464; 0.01; 0.0215; 0.0464 and 0.1 mg/ml (exp.2). At the end of 1 week expression period, cells (6x 300000 cells) were seeded to determine the number of mutant colonies  ( selection period of 1 week);  cytotoxicity was determined in parallel.

In parallel to the selection of mutants the cloning efficiencies were determined.

Untreated controls were realized with culture medium. Solvent controls were realized with DMSO and culture medium.

Positive controls - S9 : ethylmethanesulfonate

Positive controls  + S9 : 3-methylcholantrene

Positive controls gave the expected response.

The study is performed in good experimental conditions; the acceptance and evaluation criterias are well defined and appropriate. 

Findings : 

Both with and without metabolic activation no statistically significant increases in mutant frequencies were obser​ved. No evidence of a dose response relationship was found in any of the experiments. 

Precipitation of the test substance was observed at concentrations >0.0215 mg/ml.

Minor deviation from the protocol: mean and standard deviation are not calculated.
Conclusion: 

Kresoxim-methyl is not mutagenic under the test conditions employed in this in vitro test system.

B.5.4.1.3  In vitro chromosome aberration assay on human lymphocytes 

- In vitro cytogenetic investigations of Reg.n°.242 009 in human lymphocytes (Engelhardt and Hoffmann, 1993, Dossier BASF)
 Guidelines : 

Protocol not fully in compliance with method  B10 of dir. 92/69/EEC.

GLP status:  yes
Material and methods : 

Heparinized human venous blood was used; kresoxim-methyl  (98.7 %, B.n° : N 21) solubilized in acetone

was added to the blood culture at the following concentrations:  0, 2.5, 5, 10, 20 and 40 μg/ml. Test was  performed with and without S9 (Aroclor 1254 induced rat liver ; conc.of  S9 used ?). After about 3 h of incubation at 37°C, cells were washed and then re-incubated in complete medium for further 21 h. The whole duration of incubation was 72h.

Positive controls -S9: mitomycin

Positive controls +S9: cyclophosphamide.

Negative controls: untreated and acetone .

Positive controls gave the expected response.

Deviations from the official protocol: limited number of metaphases analysed for the positive control (50 instead of 100).  Exposure time of 3 h does not cover the length of a whole cell cycle; if for toxicity reasons this treatment does not cover the length of a whole cell cycle, multiple fixation times are to be chosen. Low tested doses  (limited solubility of the compound; conform to OECD 473,1983).
Findings : 

None of the tested concentrations induced a statistically and biologically significant increase in the number of aberrant metaphases neither in the presence nor in the absence of S9. The highest experimental dose (40 μg/ml) which led to a compound precipitation did not reduce the mitotic activity .
Conclusion : 
Kresoxim-methyl  is not clastogenic in human lymphocytes under the conditions of the test.

B.5.4.1.4 In vitro  unscheduled DNA synthesis in mammalian cells . 

- In vitro unscheduled DNA synthesis (UDS) assay in rat hepatocytes with Reg.n°.242 009 (Pôlloth and Hoffmann, 1994a, Dossier BASF)

 Guidelines:

Protocol not  fully in compliance with the test  method of annex V (dir. 87/302/EEC).

GLP status :  yes
Material and methods : 

Freshly isolated rat hepatocytes ( Wistar; Chbb=THOM (SPF))were used in  2 independent experiments. Ap​prox.400,000 viable cells/well were exposed during 18 hrs to kresoxim-methyl  (94.3%;B.n°. N 36) solubilised in DMSO at 0.33; 1; 3.3; 10; 33 and 100 μg/ml. 

Cytotoxicity was assessed by measuring the extra-cellular lactate dehydrogenase activity. UDS was quantificated by autoradiography.

 2-AAF used as positive control, gave the expected response.

The study is performed in good experimental conditions; the acceptance and evaluation criterias are well defined and appropriate. 

Deviation from the official protocol: the amount of  3H-TdR incorporation in the cytoplasm should be determined by counting three nucleus-sized areas in the cytoplasm of each cell counted and not in  the most heavily labelled nuclear sized area of the cytoplasm.

Findings and conclusion : 
The repair activity was not induced as compared to the solvent control and no dose-related trend was evident.  A marked cytotoxicity was observed at concentrations >10 μg/ml.
B.5.4.2 In vivo genotoxicity testing  (somatic cells)  (Annex IIA 5.4.2)

B.5.4.2.1 In vivo mammalian bone-marrow micronucleus test.

-Report: cytogenetic study in vivo of Reg.n°.242 009 in mice micronucleus test. Single intraperitoneal administra​tion. (Engelhardt and Hoffmann, 1993a, Dossier BASF)

Guidelines:

Protocol in compliance with the method B.12 of Directive 92/69/EEC.

GLP status :  yes
Material and methods : 
5 NMRI (Charles River) mice/sex were treated with a single intraperitoneal administration of kresoxim-methyl (93.7%; N 36) suspended in CMC (0.5%) , at 500, 1000 and 2000 mg/kg body weight. Animals were sacrificed at  16, 24, 48 hrs in the highest dose group  and after 24h for positive controls , solvent control and low doses.

Bone marrow from femur were prepared.

Negative control ( vehicle): CMC (0.5%CMC).

Positive controls  : cyclophosphamide or vincristine.

The study is performed in good experimental conditions; the acceptance and evaluation criterias are well defined and appropriate. Positive controls gave the expected response.
Findings : 
No increase in the rate  of micronuclei was detected at any of the sampling times. No inhibition of erythropoiesis was detected.
Conclusion : 

Kresoxim-methyl, at  toxic doses , did not show chromosome breaking or spindle poisoning activity resulting in the formation of micronuclei under the experimental conditions.

B.5.4.2.2 In vivo unscheduled DNA synthesis test with mammalian liver cells.

-Report: ex vivo unscheduled DNA synthesis(UDS) assay and S-phase response in rat hepatocytes with Reg.n°.242 009. (Pôlloth et al.,1994b, Dossier BASF)
 Guidelines: 

Protocol not fully in compliance with the OECD guideline (draft, 1991).

GLP status :  yes
Material and methods : 
3 male Wistar (Chbb:THOM (SPF))/dose received by gavage  kresoxim-methyl (94.3%; N36) at 20; 200; 1000 mg/kg bw in aqueous suspension (CMC 0.5%). Animals were sacrificed 18h after dosing and hepatocytes were isolated. Approx. 400,000 viable cells/well were used. UDS was measured. Positive control for UDS: 2-AAF.

 Deviation from the protocol: the highest tested dose is a non toxic dose. Sampling time of liver cells is too long after exposure ( normally 12-16 hours after dosing).

In addition, S-phase-response, i.e. the influence of the test substance on S-phase ( replicative) DNA-synthesis was measured as indicator of cell proliferation by determining the % of S-phase cells.

Positive control for S-phase response: 4-AAF.

The study is performed in good experimental conditions; the acceptance and evaluation criterias are well defined and appropriate. Positive control gave the expected response.
Findings :

Table B.5.4.2.2-1 : In vivo S-phase response .
	
	mean % of S-phase cells + SD


	concentration 

( mg/kg bw)
	0
	20
	200
	1000

	kresoxim-methyl
	1.00 + 0.26
	1.37 + 1.07
	2.78 + 2.18
	2.58 + 1.6

	4-AAF
	-
	-
	-
	5.87 + 1.07


 Kresoxim-methyl was not cytotoxic for the hepatocytes in the concentrations tested. No increase in the UDS activity was observed in either of the concentrations tested.

A dose-related increase in the main % of  S-phase-cells over control values was observed after treatment with 20 and 200 mg/kg bw. No further increase is noted at a dose of 1000 mg/kg bw.( table B.5.4.2.2.1)
Conclusion :

Kresoxim-methyl is considered to be inactive in the UDS assay under the given test conditions but has some  cell proliferating activity  due to the dose-related trend shown.

NOAEL: 20 mg/kg bw.

-Report: ex vivo unscheduled DNA synthesis (UDS) assay in rat hepatocytes with Reg.n°.242 009 after administra​tion in the diet for 3 weeks. (Pôlloth et al.,1994c, Dossier BASF)

Guidelines: 

Protocol not fully in compliance with the method of the OECD guideline ( draft,1991)

GLP status :  yes
Material and methods : 

3 male Wistar rats (Chbb:THOM (SPF))/dose received in their diet  kresoxim-methyl (94.3%; B.n° N36) at 200 or 16000 ppm (corrected dose: 10 or 800 mg/kg bw) for 3 weeks. Animals were sacrificed 16 h after the end of exposure. Approx. 400,000 viable hepatocytes/well were used . Positive (2-AAF) and negative control (gavage with CMC(5%) were treated once  by gavage 18 h prior sacrifice. The study is performed in good experimental condi​tions; the acceptance and evaluation criterias are well defined and appropriate. 
Deviation from the protocol: the highest tested dose  is a non toxic dose.
Findings : 

None of the dose groups showed repair activity  nor hepatotoxicity.

Conclusion :
Kresoxim-methyl does not induce DNA repair in primary rat hepatocytes after 3 weeks  in vivo exposure.

B.5.4.3 In vivo studies in germ cells  (Annex II A 5.4.3)

Due to the negative results obtained in the in vitro tests as well as in the in vivo tests on somatic cells, no studies are realized in germ cells.

B.5.4.4 Summary of genotoxicity (Annex IIA 5.4)

Table B.5.4.4-1 : Summary of genotoxicity of kresoxim-methyl

	Type of test
	Result
	kresoxim-methyl purity,

batch number
	References

	In vitro genotoxicity tests:

	Ames test TA1535, TA1537, TA98 and TA100+/- S9+ E.coli WP2uvrA
	negative
	93.7%; 

B.n°:N27
	Gelbke et al.,1993

	Ames test TA1535, TA1537, TA98 and TA100 +/- S9 
	negative
	94.3%; 

B.n°:N36
	Gelbke et al.,1994

	HPRT locus assay in CHO-K1 cells
	negative
	94.3%; 

B.n°:N36
	Pôlloth and Hoff​mann, 1994

	chromosomes aberrations on human lymphocytes+/- S9
	negative
	98.7%; 

B.n°:N21
	Engelhardt and Hoffmann,1993

	UDS in mammalian cells
	negative
	94.3%; 

B.n°:N36
	Pôlloth and Hoff​mann, 1994a

	In vivo genotoxicity tests:

	micronucleus assay in mice (i.p exposure)
	negative
	93.7%; 

B.n°:N36
	Engelhardt and Hoffmann,1993a

	rat hepatocytes(  unic oral adm.) : UDS
	negative
	94.3%; 

B.n°:N36
	Pôlloth at al.,1994b



	                                                    : proliferating activity        
	positive after 200 mg/kg bw
	94.3%; 

B.n°:N36
	

	UDS in rat hepatocytes( oral adm.:3 wks)
	negative
	94.3%; 

B.n°:N36
	Pôlloth at al.,1994c


B.5.5 Long-term toxicity and carcinogenicity   (Annex IIA 5.5)

B.5.5.1 Long-term (2 years) oral toxicity in the rat  (Annex IIA 5.5)

-Report: Chronic toxicity study with Reg.n°.242 009 in Wistar rats. Administration in the diet for 24 months. (Mellert et al.,1994c, Dossier BASF)

Supplement: Pathology report ( Pappritz, 1994)

Guidelines: 

Protocol not fully in compliance with the method B.30 of Directive 87/302/EEC or OECD 452  (1981).

GLP status :  yes
Material and methods :

20 Wistar ( Chbb: THOM) rats/sex/dose received in the diet kresoxim-methyl ( B.n°.N27, 94%; B.n°.N30, 96.6%; B.n°.N36, 93.7%)  at 0, 200,800,  8000 and 16000 ppm for about 24 months.

Mean daily test substance intake:  0, 9, 36,370 and 746 mg/kg/d for male

                                                        0, 12, 48, 503 and 985 mg/kg/d for female
Findings :

Deviation from the official protocol:  the activity of blood ornithine decarboxylase was not measured;  ovaries were not weighed.
The main treatment related effects are given in the table B.5.5.1-1. The MTD was reached.

Table B.5.5.1-1 : Long-term (2 years) oral toxicity in the rat.

	endpoint/dose
	0
	200 ppm
	800 ppm


	8000 ppm
	16000 ppm

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	cumulative mortality:

	day 679
	10%
	10%
	25%
	20%
	25%
	35%
	15%
	20%
	10%
	15%

	day 707
	15%
	15%
	40%
	20%
	25%
	35%
	15%
	20%
	20%
	15%

	day 735
	15%
	25%
	60%
	25%
	25%
	40%
	20%
	20%
	20%
	15%

	clinical signs:
	
	
	no treatment related effects 

	food consump​tion
	
	
	no treatment related effects 

	body weight
	
	
	
	
	
	
	î5%,

 d 42


	î10%
	î5%,

 d 42
	î10%

	body weight gain
	
	
	
	
	
	
	î10%
	î15%
	î10%
	î15%

	ophthalmology
	
	
	no treatment related effects 

	hematology
	
	
	no treatment related effects 

	clinical chemis​try:
	
	
	
	
	
	
	
	
	
	

	AP
	
	
	î
	î
	î
	î
	î
	î
	î
	î

	ALT
	
	
	
	
	
	
	
	
	î
	

	GGT
	
	
	
	
	
	
	ì
	
	ì
	

	urine analysis
	
	
	no treatment related effects 

	organ weight:
	
	
	
	
	
	
	
	
	
	

	liver
	
	
	
	
	
	
	ì r

15%
	
	ìr ,a 20%
	

	Statistically significant increase  (ì)or decrease ( î ) ( p<0.05); ANOVA +Dunnett’s test ( two-sided); d:day; r:relative; a:absolute

	non-neoplastic microscopic findings in liver:

	-eosinophilic foci
	0/20
	1/20

(1S)
	1/20

(1D)
	0/20
	0/20
	0/20
	6/20

(1D,5S)
	0/20
	8/20

(8S)
	1/20

(1S)

	-hepatocellular hypertrophy
	0/20
	1/20

(1S)
	0/20
	1/20

(1S)
	3/20

(3D)
	0/20
	4/20

(2S,2D)
	1/20

(1S)
	7/20

(6S,1D)
	8/20

(8S)

	observed in number (S):survivors ; (D):decedent

	neoplastic microscopic findings in liver:

	-hepatocellular carcinoma
	0/20
	1/20

(1D)
	1/20

(1D)
	0/20
	1/20

(1S)
	2/20

(1S, 1D)
	3/20

(3S)
	6/20

(6S)
	8/20**

(7S,1D)
	6/20

(5S,

1D)

	total _+_
	1/40
	
	1/40
	
	3/40
	
	9/40*


	
	14/40***
	

	cholangiocarci​noma
	
	
	2/20

(1S,1D)
	
	
	
	
	
	
	

	-rats with hepato. carc. or cholan​giocarcinoma
	0/20
	1/20
	3/20
	0/20
	1/20
	2/20
	3/20
	6/20
	8/20**
	6/20

	total _+_
	1/40
	
	3/40
	
	3/40
	
	9/40*
	
	14/40***
	

	Chi-Squared Analysis:* < 0.05 ** < 0.01*** < 0.001; observed in number (S):survivors ; (D):decedent


Comments: 

The decreases in AP,  between 10 and 40% of the value in the control group, and the decreases in ALT between 15-30% were not doses related and remain difficult to explain.

Food intake remained within normal limits and fasting can therefore not explain the decrease in AP.

- The pre-neoplastic findings in the liver were eosinophilic foci , often associated with slight to severe spongiosis hepatis or angiectasis. The incidence of minimal to moderate hepatocellular hypertrophy was increased in males and females of the high dose group. The non-neoplastic liver lesions-eosinophilic foci of hepatocellular alteration and hypertrophy of hepatocytes further indicate metabolic stress on the liver parenchyma.

- Neoplastic microscopic findings in the liver : significant increase in malignant liver tumours in groups 8000 and 16000 ppm.

The primary epithelial neoplasms of the liver were cholangiomas, carcinomas, and cholangiocarcinomas. The statistically significant increase in liver carcinoma  substantiated the necropsy  findings of liver masses in males and females of group 8000 ppm and 16000ppm.

Kresoxim-methyl, in high doses, is therefore a carcinogen in the rat. These neoplastic lesions, however, had no impact on animal survival. The pre-neoplastic lesions, together with an absence of genotoxic potential ( see B.5.4) confirm the interpretation, already advanced in the subchronic tests, that this is due to a metabolic stress on the liver parenchyma.
Conclusion: 

Kresoxim-methyl is carcinogenic at the high doses, but without impact on animal survival.

NOEL = NOAEL=800 ppm=36mg/kg bw/d for males and 48 mg/kg bw/d for females.

LOAEL for liver lesions and carcinogenicity = 8000 ppm = 370-503 mg/kg bw/d

B.5.5.2 Carcinogenicity study in the rat  (Annex IIA 5.5)

- Report : carcinogenicity study with Reg.n°.242 009 in Wistar rats. Administration in the diet for 24 months. (Mellert et al., 1994d, Dossier BASF)

Supplement: Pathology report ( Pappritz,1994a)
Guidelines: 

Protocol  not fully in compliance with the method B of the  Directive 87/302/EEC or OECD 451  (1981).

 GLP status :  yes
Material and methods :

50 Wistar ( Chbb: THOM) rats/sex/dose received in the diet kresoxim-methyl ( B.n°.N27, 94 %; B.n°.N30, 96.6%; B.n°.N36, 93.7%)  at 0, 200, 800,  8000 and 16000 ppm for about 24 months

Mean daily test substance intake:  0, 9, 36,375 and 770 mg/kg/d for male

                                                        0, 12, 47, 497 and 1046 mg/kg/d for female
Findings :

Deviation from the official protocol: blood smears were prepared only at the end of the study and for the highest dose group.

The findings concerning survival, clinical signs, food consumption, body weight, ophthalmology, hematology, clinical chemistry and urine analysis were essentially the same as in the previous test, occurring at the same dose levels.

Oncogenic potential : tumours and figures are given in the table B.5.5.2.1.

- Pre-neoplastic findings in the liver in the high dose group : foci of hepatocellular alteration was increased in females, increased incidence and degree of severity of eosinophilic foci in males of this group but decreased  incidence and degree of severity of basophilic foci. The altered foci were often associated with slight to severe spongiosis hepatis or angiectasis, which were considered the histologic correlate to many of the cysts recorded at necropsy. The incidence and degree of severity of minimal to severe bile duct proliferation were increased in female, while the incidence of fatty change was decreased.

- Neoplastic findings in the liver of the high dose groups: cholangiomas, adenomas, carcinomas and hepatocholan​giocarcinomas, females being more severely affected than males.

These tumours predominantly occurred in animals that survived until the scheduled termination of the study. The majority of liver tumours was recorded in animals that were sacrificed at scheduled termination of the study, only 3 animals appeared to die before the end of the study because of their tumour. Of all liver carcinomas,  three had metastasized ( lung carcinomas, mediastinal lymph node carcinomas).

Table B.5.5.2-1 : Carcinogenicity study in the rat.

	non-neoplastic microscopic findings in liver:

	endpoint/dose
	0
	200 ppm
	800 ppm
	8000 ppm
	16000 ppm

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	-eosiniphilic foci of hepatocel. alter.
	1/50
	3/50
	0/50
	0/50
	3/50
	3/50
	5/50
	8/50
	11/50 (stat.sig.)
	5/50

(stat.s.)

	-bile duct prolife​ration
	
	10/50
	
	13/50
	
	12/50
	
	13/50
	
	28/50

(stat.s.)

	neoplastic microscopic findings in liver:      ( Chi-Squared Analysis:* <0.05  ***<0.01 )

	 surviving animals
	32
	31
	36


	35
	35
	39
	36
	36


	35


	38

	hepatocellular ade​noma
	1
	0
	0
	1
	0
	2
	1
	2
	0
	1

	hepatocellular car​cinoma
	7(2S,

5D)
	1(S)
	5(4S,

1D)
	1(1D)
	2(2S)
	2(2S)
	18*

(16 S,

2D)
	13***

(10 S,

3D)
	11

(8S,3D)
	16***

(16S)

	combined inci​dence be​nign+malignant hepatocel.neo
	8
	1
	5
	2
	2
	4
	19*
	15***
	13
	17***

	cholangiomas
	0
	0
	0
	0
	1
	0
	0
	1
	1
	2


Statistically significant increase  (ì)or decrease ( î ) ( p<0.05); F test (ANOVA )+Dunnett’s test.

 S: surviving animals;  D :  decedent animals.

Comments:

This study largely confirms the findings of the previous one indicating that kresoxim-methyl, at high doses applied during a long time, imposes metabolic stress on the liver and bile duct leading to pre-neoplastic and neoplastic lesions. The assumption of a concurrent stimulation of cell proliferation in both liver and bile duct cells at the high dose levels was also supported by the increased incidence and severity of bile duct proliferation in females of the high dose group.

Conclusion:
Kresoxim-methyl is carcinogenic at the high doses, but without impact on animal survival.

NOEL = NOAEL= 800 ppm=36 mg/kg bw/d for males and 47 mg/kg bw/d for females.

LOAEL for liver lesions and carcinogenicity = 8000 ppm = 375-497 mg/kg bw/d

B.5.5.3 Carcinogenicity study in the mouse  (Annex IIA 5.5)

 -Report: carcinogenicity study with Reg.n°.242 009 in C57BL mice. Administration in the diet for 18 months. (Mellert et al.,1994e, Dossier BASF)
Guidelines: 

Protocol in compliance with the method B of the  Directive 87/302/EEC .

GLP status :  yes
Material and methods :

Satellite groups of 10 C57BL/6N CrIBR mice/sex/dose received in the diet kresoxim-methyl (B.n°.N30, 95.4%; B.n°.N36, 92.7%)  at 0, 400, 2000 and 8000 ppm for about 12 months .

Main groups of 50 C57BL/6N CrIBR mice/sex/dose received in the diet kresoxim-methyl (B.n°.N30, 95.4%; B.n°.N36, 92.7%)  at 0, 400, 2000 and 8000 ppm for about 18 months.

Mean daily test substance intake:  0, 60,304 and 1308 mg/kg/d for males.

                                                        0, 81, 400 and 1662 mg/kg/d for females.
 Findings :

Satellite group: interim kill at 52 weeks.

Body weight and bw gain were reduced in the high dose group ( approximately 11% and 20% respectively). There was a reduced brain weight in males, unrelated to dose and not seen in the main study, therefore considered as not substance related. The weight of the testes was lowered in the low dose group, that of the adrenals in the high dose males but without histopathological correlation. Liver weight was increased in the high dose females. There were no further treatment related effects observed. The number of tumours, which was very low, was not different between non-treated and treated animals.

Main study: sacrifice after 78 weeks.

The main treatment related effects are given in the table B.5.5.3.1. The MTD was reached.

Table B.5.5.3-1 : Carcinogenicity study in the mouse.

	endpoint/dose
	0
	400 ppm
	2000 ppm
	8000 ppm

	
	_
	_
	_
	_
	_
	_
	_
	_

	mortality in %
	14
	20
	12
	12
	16
	18
	18
	16

	clinical signs
	
	
	no treatment related effect

	food consumption
	
	
	no treatment related effect

	body weight
	
	
	
	
	
	î11%
	î9%
	î20%

	body weight gain
	
	
	
	
	
	î22%
	î21%
	î39%

	ophthalmology
	
	
	no treatment related effect

	hematology:
	
	
	no treatment related effect

	clinical chemistry
	
	
	no treatment related effect

	urine analysis
	
	
	no treatment related effect

	organ weight:
	
	
	
	
	
	
	
	

	kidneys
	
	
	
	
	
	
	ìr
	

	testes
	
	
	
	
	
	
	ìr


	

	adrenal glands
	
	
	
	
	
	îa
	ìr
	ì r

	brain
	
	
	
	
	
	
	
	îa 

ìr

	liver
	
	
	
	
	
	
	
	ì r

	kidneys retraction
	
	4/50
	
	
	
	2/50
	
	13/50

	Statistically significant increase  (ì)or decrease ( î )  ( p< 0.05) ; F test (Anova) + Dunnett’s test. r+ relative; a + absolute

	kidneys:

papillary necroses
	1
	2
	2
	4
	3
	4
	1
	13*

	liver: amyloidosis
	13
	6
	11
	1
	7
	4
	20
	16*

	foci of cellular altera​tions
	3
	1
	3
	1
	3
	1
	7
	2

	hepatocellular adeno​mas
	
	
	1
	
	1
	
	1
	3

	hepatocellular carci​noma
	4
	1
	3
	1
	
	
	3
	


Comments: 

The changes in weight of kidneys, testes, brain and adrenals are the result of the reduced terminal body weight. Moreover, no abnormal histopathological findings were seen in these organs. Retraction in the kidneys in most cases was accompanied by amyloidosis  and occurred mostly in surviving females .  The number of animals with amyloi​dosis of the kidneys was comparable between control and treated groups. A higher incidence of papillary necroses in the top dose females indicates that the kidney can also be a target organ.

Amyloidosis, a well known geriatric alteration in C57BL-strain, occurred in liver of males and females  : in males the degree of severity was comparable between control and treated animals, but in females, the animals of the high dose group showed higher degree of amyloidosis.  The increased relative liver weight in the top dose females of the main and satellite groups was not associated with histopathological signs .

The number of animals with neoplasms, the number of animals with benign, malignant and systemic neoplasms as well as the total number of benign, malignant and systemic neoplasms were comparable between control and treated animals.
Conclusions : 

The target organs at the high dose, therefore, are the liver and the kidney. In the mouse kresoxim-methyl, at the doses studied, was not oncogenic.

NOEL =  NOAEL = 400 ppm = 81 mg/kg bw/d for females and 304 mg/kg bw/d (2000 ppm) for males.

LOAEL =  2000ppm = 400 mg/kg bw/d for females and 1308 mg/kg bw/d (8000 ppm) for males.
B.5.5.4 Oral long-term toxicity in the dog  (Annex IIA 5.5)

No data, not necessary.

B.5.5.5.  Mechanism of action and supporting data

B.5.5.5.1 Cell proliferation studies in rats.

- S-Phase-response study with Reg.n°.242 009  in Wistar rats after administration in the diet for 3 weeks.

( Pölloth et al.,1994d, Dossier BASF)

Material, methods and findings:

5 male Wistar rats ( Chbb: Thom (SPF))/dose received in their diet kresoxim-methyl (  94.3%, B.n°.:N36 ) at 0, 200 and 16000 ppm for 3 weeks ( mean daily intake: 15, 1140 mg/kg bw). One week prior to necropsy, osmotic minipumps, filled with bromodeoxyuridine, were implanted subcutaneously. Bromodeoxyuridine incorporated in the DNA of the S-phase-cells was detected by immunohistochemistry and the hepatic zonal distribution evaluated microscopically. 

No substance-related effects were observed for body weight, food consumption and clinical parameters.

The pathological examinations revealed the following treatment related alterations:

At 16000 ppm, statistically significant increase of cell proliferation in the hepatic lobule (Rappaport zone 1, 2 and partly 3) with the most distinct increase in zone 1. No effect on absolute or relative liver weight and no treatment related  gross lesions or microscopic findings.

At 200 ppm or 15 mg/kg bw, no effects were observed.

The study is GLP

- S-Phase-response study with Reg.n°.242 009  in 16-month old Wistar rats after administration in the diet for 3 weeks.( Pölloth et al.,1994e, Dossier BASF)
Material, methods and findings:

5 male 16-month old Wistar rats (Chbb: Thom (SPF)) /dose received in their diet kresoxim-methyl (  94.3%, B.n°.:N36 ) at 0, 200 and 16000 ppm for 3 weeks. One week prior to necropsy, osmotic minipumps, filled with bromodeoxyuridine, were implanted subcutaneously. Bromodeoxyuridine incorporated in the DNA of the S-phase-cells was detected by immunohistochemistry and the hepatic zonal distribution evaluated microscopically. 

Enhanced liver cell proliferation was observed at a dose of 16000 ppm . The zonal distribution of increased cell proliferation may reflect a greater susceptibility of hepatocytes in zone 1, possibly due to the functional blood flow in the liver, which, coming from the gastrointestinal tract, reaches zone 1 first.

No substance-related effects were observed for body weight, liver weight, macroscopy and histopathology.

At 200 ppm, no effects were observed.

The study is GLP

- Reg.n°.242009 -S-phase response study in male Wistar rats including reversibility. Administration in the diet up to 13 weeks ( Mellert et al.,1996, Dossier BASF)

Material, methods and findings:

kresoxim-methyl ( N.36; 92.7%)was administered to groups of 5 male Wistar rats (Chbb: Thom (SPF)) in a dietary concentration of 16000 ppm for 1, 6 or 13 weeks. At two times (1 and 13 weeks) recovery of two and five weeks, respectively  were included. A slight impairment of food consumption and body weight was observed in the treated animals. Enhanced liver cell proliferation was observed in male rats after treatment for 1, 6 or 13 weeks. Compared to the controls (100%), the cell proliferation increase peaked after one week (171%). This effect was congruent with the increase of the absolute and relative liver weights. After week 6, the cell proliferation level was at 149% and after 13 weeks at 137%. This means that the test compound enhances DNA synthesis for a period of at least 3 months. The periportal area (zone 1) showed a pronounced increase in the labeling index, especially after 6 and 13 weeks of administration.  After 1 week cell replication was increased in all three zones ( the smallest morphological liver unit is subdivided into 3 zones in accordance with the system of Rappaport) to a similar extent. When treatment continued for 6 and 13 weeks, the effect diminished in zones 2 and 3. These data indicate a time-dependent selective effect of the test substance on the hepatocytes of zone 1.

The enhancement of cell replication, caused by the test compound administered is reversible. Compared to controls, the values decreased to 43% after 1 week and to 30% after 13 weeks of administration and 5 weeks of recovery. It is important to note that they remained  below the control values in the sense of a counter regulation.

The reversibility of the mechanism responsible for tumour formation is important  and indicates that in the extremely unlikely event of an exposure at dose levels which resulted in a tumourigenic effect, asingle or even short term exposure will not be associated with a carcinogenic risk.

The study is GLP

B.5.5.5.2 Liver foci assay studies in rats.

-  Report: study of foci initiating activity of Reg.n°.242 009 in Wistar rats (Gamer et al.,1995, Dossier BASF)

Material, methods and findings:

8 groups of 10 Wistar rats( Chbb: Thom (SPF))/sex underwent partial hepatectomy and received 14 h after , a single administration by gavage 2388 mg/kg bw of kresoxim-methyl  for initiation . N-nitrosomorpholine ( 28 mg/kg bw ) was used as positive control and carboxymethyl cellulose was administered as vehicle control. 

kresoxim-methyl (  94.3%, B.n°.:N36 ) and a purified batch (BAS 490F,B.n°.26833/147) were used. A 14 d recovery period followed. The test groups scheduled for promotion were fed from day 15 after partial hepatectomy for about 8 weeks with a 500 ppm mixture of phenobarbital in basal diet ( promotion period). At the end of the study the animals were subjected to gross-pathological assessment, giving special attention to the liver. Histopathological evaluation of the liver was performed on H_E stained slides as well as on slides stained for Glutathione-S-transfe​rase P (GST-P). GST-P positive foci were evaluated quantitatively ( foci/cm2 of liver tissue) in the groups receiving  the test substance and in the vehicle control.

Initiating activity is indicated by the formation of foci after application of a test compound. To increase sensitivity of the assay partial hepatectomy is performed before administration of the test compound, and a standard tumour promotor ( phenobarbital) is fed subsequently. Promoting activity is indicated by foci growth and by enhanced expression of foci phenotypes. Formation of foci is induced by application of a standard initiator ( N-nitrosomorpho​line) prior to test compound administration.

Foci of cellular alterations are considered as preneoplastic lesions in the liver. Glutathione-S-transferase placental form, which is hardly detectable in normal rat liver , is described to possess the greatest efficiency for scoring the largest number of altered foci .

Table B.5.5.5.2-1 :  Liver foci assay  studies in rats

	endpoint
	unpromoted
	promoted

	
	control
	kresoxim-methyl
	NNM
	control
	kresoxim-methyl
	NNM

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	animals with foci of cellular altera​tion
	3/10
	2/10
	1/9
	2/10
	8/10
	10/10
	3/10
	1/9
	4/10
	4/10
	10/10
	10/10

	animals with GST-P + foci
	8/10
	6/10
	4/9
	4/10
	10/10
	10/10
	8/10
	5/9
	7/10
	5/10
	10/10
	10/10

	max.incidence of GST-P + fo​ci/examined liver
	3
	3
	3
	2
	100
	50
	10
	1
	3
	1
	>100
	50

	mean number of foci/cm2 of liver tissue*
	0.23
	0.17
	0.12
	0.12
	n.m.
	n.m.
	0.46
	0.11
	0.25
	0.11
	n.m.
	n.m.


n.m.: not measured ; *: animals without foci included as 0/cm2
In all promoted groups except the vehicle control there was a tendency for increased absolute liver weights. The relative liver weights of the promoted  N-nitroso-morpholine males and the promoted kresoxim-methyl females were statistically significantly increased. This is interpreted as promotor effect of the treatment.

The administration of kresoxim-methyl  had no influence on the incidence of Glutathione-S-transferase P positive foci or foci of cellular alteration (H&E stained slides)compared to the vehicle control. The positive control  (N-nitroso-morpholine) lead to a marked increase in both lesions.

Therefore it is concluded that kresoxim-methyl does not possess tumour initiating properties.

GLP status: yes.

B.5.5.5.3 Conclusions concerning the mechanistical studies

Table 5.5.5.3-1 : Summary of the studies involved in the identification of the tumourigenic mechanism of kresoxim-methyl.

	Endpoints
	Results 
	Critical dose
	References

	S-phase response, 1 dose 

( 20, 200, 1000 mg/kg bw)
	ì cell proliferation
	200 mg/kg bw
	Pôlloth et al.,1994b

	S-phase response, 3 weeks 

(200 or 16000 ppm)
	ì cell proliferation
	1140 mg/kg bw
	Pölloth et al.,1994d

	S-phase response, 3 weeks, old rats (200 or 16000 ppm)
	ì cell proliferation
	1140 mg/kg bw
	Pölloth et al.,1994e

	S-phase response, 13 weeks + rever​sibility (16000 ppm)
	ì cell proliferation, re​versible effect
	1140 mg/kg bw
	Mellert et al.,1996

	GST-P foci in liver cells 

(2388 mg/kg)
	negative(no initiating activity)
	-
	Gamer et al.,1995

	peroxisome proliferation  

(200 or 16000 ppm)
	negative
	-
	Mellert et al., 1995b

	examination of  liver mitochondria (200 or 16000 ppm)
	normal
	-
	Mellert et al., 1995a

	induction of Cyp IA1, Cyp IIB1, Cy​pIVA.
	negative
	-
	Gelbke, Hildebrand, Jacob and Regens​tein,  meeting  21 february 1996, Brus​sels.

	Palmitoyl Coa-oxidase
	negative( no peroxisome proliferation)
	-
	

	Liver GGT activity 

(200 or 16000 ppm, 3 weeks)
	increased ( liver necrosis)
	1140 mg/kg bw
	


-Kresoxim-methyl: mechanism and assessment of liver tumour induction ( Van Ravenzwaay, 1996, Dossier BASF)

The studies concerning mutagenicity and genotoxicity carried out with kresoxim-methyl demonstrated the absence of a genotoxic potential indicating that the test substance was unlikely to be an initiator of carcinogenesis. This assumption was confirmed in the study in which the initiating potential was evaluated. In this study it was clearly demonstrated that kresoxim-methyl was devoid of an initiating potential.

If the test substance does not induce carcinogenesis by an initiation process, then it must be a promotor. Indirect evidence for promoting activity of kresoxim-methyl was obtained in the subchronic and chronic toxicity studies:

- An increased incidence of liver tumours was only seen at very high dose levels (> 400 mg/kg bw).

-The tumours were not responsible for an increased mortality in the treatment groups.

- The tumours occurred very late during the long-term studies, in fact in the high dose females which died before termination of the administration period, none were found to have liver tumours.

-The tumours were found only in the liver, which is the target organ of kresoxim-methyl toxicity.

Evidence suggestive of a tumour promotion potential can be found by looking at the liver changes induced by the test substance. These changes consisted of  liver enlargement and liver weight increases ( histopathologically cellular hypertrophy was noted), bile duct proliferation as well as an increase of GGT. It is of interest to note that these changes were found at dose levels which increased the liver tumour incidence, but, not at dose levels which were not carcinogenic in the rat. The fact that carcinogenicity was only noted at dose levels inducing toxicity in this organ is a common phenomenon for liver tumour promoting chemicals.

The increase of serum GGT indicates a possible cellular damage in the liver, which may result in regenerative cell proliferation. The fact that high dose administration of kresoxim-methyl does indeed  result in a stimulation of cell division of hepatocytes was proven in several S-phase response studies. Liver cell proliferation was observed after short-term administration of a dose which increased liver tumours. However, no liver cell proliferation was noted at a non-carcinogenic dose level. Moreover, the increase in cell division in the liver after repeated dosing was shown to exist both in young and old rats. This latter aspect can be regarded as evidence that the test compound is able to promote initiated cells. The association of S-phase induction and liver tumour formation was demonstrated in a subchronic study. The fact that increased liver cell proliferation was still noted after 13 weeks of treatment indicates that the administration of high dose levels of kresoxim methyl  results in continuous cell proliferation, a process known to be involved in tumour formation.

B.5.5.6 Summary of long-term oral toxicity and carcinogenicity (Annex IIA 5.5)

Kresoxim-methyl has an oncogenic potential at the MTD ( 8000 ppm) in rats and a significant increase in malignant liver tumours was reported. The primary epithelial neoplasms of the liver were cholangiomas, carcinomas, and cholangiocarcinomas. In both sexes, liver tumours occurred predominantly in animals that survived until the scheduled termination of the study.

The non-neoplastic liver lesions-eosinophilic foci of hepatocellular alteration and hypertrophy of hepatocytes- further indicate metabolic stress on the liver parenchyma. The incidence and degree of severity of minimal to severe bile duct proliferation was increased in female of high dose group(16000 ppm), while the incidence of fatty change was decreased. In male rats , significant increase in GGT was found throughout the study at the MTD.

At doses  of 200 and 800 ppm, no oncogenic or systemic toxic findings were noted.

As described above, Kresoxim-methyl has no genotoxic properties and it does not initiate the formation of liver foci. At carcinogenic doses it produced hepatic cell proliferation together with mild hepatic toxicity, both being rever​sible. On the basis of all data presented it can be concluded that Kresoxim-methyl is a non-genotoxic carcinogen in the rat, acting as a promotor for which a threshold dose exists.

In C57BL-strain mice, the test article was not oncogenic. Papillary necroses of the kidneys and increased number of females with liver amyloidosis associated with a higher degree of severity in females exposed to 8000ppm were considered as treatment related .

Table B.5.5.6-1 : Summary of long-term oral toxicity of kresoxim-methyl

	Type of test

Test organism
	Results
	kresoxim-methyl, purity (%) 

batch number
	References

	
	NOAEL mg/kg bw/d
	LOAEL

mg/kg bw/d
	critical effects
	
	

	2 yr, p.o. rat
	_ :36

_: 48


	370

503
	ìGGT, liver weight,

îbody weight, he​patocellular carcino​ma
	N27, 94%; 

N30, 96.6%; 

N36, 93.7%
	Mellert et al.,1994c

	2 yr, p.o. rat


	_ :36

_: 47


	375

497
	eosinophilic foci in liver and hepatocel​lular carcinoma
	96.6% ; N30

93.7% ; N 36

94%; N 27
	Mellert et al.,1994d

	18 mth, p.o., mice
	_: 304

_: 81
	1308

  400
	îbody weight; pa​pillary necroses

(kidneys);ì number of females with amyloidosis ( liver)
	92.7 %; N 36

95.4% ; N 30
	Mellert et al.,1994e


B.5.6 Reproductive Toxicity  (Annex II A 5.6)

B.5.6.1 Two generation reproductive toxicity in the rat  (Annex II A5.6.1.)

- Report: reproduction toxicity study with Reg.n°.242 009 in Wistar rats. Continuous dietary administration over 2 generations ( 2 litters in the first and 1 litter in the second generation) (Hellwig et al.,1994a, Dossier BASF)
Guidelines: 

Protocol  in compliance with method B of Directive 87/302/EEC.

GLP status : yes
Material and methods : 

25 Wistar rats ( Chbb:THOM (SPF)) /dose/sex received in the diet, kresoxim-methyl  (93.7% B.n° : N 36) at doses of 0, 50, 1000, 4000 or 16000 PPM, continuously throughout the study.  The study was terminated with the terminal sacrifice of the F2 weanlings and F1 adult animals.

Measured test article intake  
F0 _: 5.1; 102, 411 and 1623 mg/kg bw /d

F0_ (premating): 5.6, 108, 437 and 1741 mg/kg bw/d

F1a litter:
gestation period : 4.6, 91.7, 383.8 and 1482.5 mg/kg bw/d

 




   
lactation period : 8.3, 162, 661 and 2610 mg/kg bw/d

F1b litter: 
gestation period : 4.3, 84.3, 349.8 and 1389 mg/kg bw/d

 




   
lactation period : 7.1, 143.2, 587.2 and 2409 mg/kg bw/d

Findings in the adults:

The main treatment related effects are given in the table B.5.6.1-1. It appears that the MTD was reached. 

There were no treatment related effects on survival, clinical signs, mating behavior and fertility. Mating index was 100% in all groups and the mean number of F1a and F1b pups delivered/dam did not show biological differences between groups. Decreases in body weight were related with treatment from the dose of 4000 ppm on.

Table B.5.6.1-1 : Two generation reproductive toxicity in the rat - adult data
	Endpoint/dose
	0
	5 0 ppm
	1000 ppm
	4000 ppm
	16000 ppm

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	Adult rat F0

	food consumption
	
	
	
	
	
	îwk 2,3,4,5
	
	îwk 0,1
	î

wk 1; 3%
	îwk1,2,3,4; 5%

	body weight
	
	
	
	
	
	î wk 3,4,5,6
	îwk 4®23
	î wk 2,3,4,5
	îwk 2®29;8%
	îwk 3,4

	body weight gain
	
	
	
	
	î
	
	î8%
	î10%
	î11%
	î10%

	clinical chemistry
	
	
	
	
	
	
	
	
	
	

	AP
	
	
	
	
	î
	î
	î
	î
	î
	î

	ALT
	
	
	
	
	î
	
	î
	
	î
	î

	GGT
	
	
	
	
	
	
	ì
	
	ì
	

	histopatology
	
	
	
	
	
	
	
	
	
	

	liver fat storing  cell number
	
	
	
	
	
	
	î
	
	î
	

	Adult rat F1

	food consump.
	
	
	
	
	
	
	
	
	î
	î

	body weight
	
	
	
	
	
	
	îwk 5®

end
	îwk 1,3,14
	î10%
	î9%

	body weight gain
	
	
	
	
	
	
	î
	
	î
	î

	clinical chemistry
	
	
	
	
	
	
	
	
	
	

	AP
	
	
	
	
	î
	î
	î
	î
	î
	î

	ALT
	
	
	
	
	
	
	î
	î
	î
	î

	GGT
	
	
	
	
	
	
	
	
	ì
	ì

	weight kidney
	
	
	
	
	
	
	
	î(a)
	
	î(a)

	histopathology: liver fat storing cell number
	
	
	
	
	
	
	î
	
	î
	

	mating index (%)
	96
	88
	96
	100
	92

	Statistically significant increase  (ì)or decrease ( î ) (a):absolute


Comments with regard to the adults:

The decreases in AP and ALT did not show a dose-response relationship and were , most probably, due to a slight alteration in food resorption. The increased GGT and a decreased number of  fat storing cells in the liver  in males point to the liver as target organ, without, however, an impairment of liver function or of histopathological lesions.
Findings concerning the litters:

The main treatment related effects are given in the table B.5.6.1-2  It appears that the MTD was reached.

Table B.5.6.1-2 : Two generation reproductive toxicity in the rat-litter data.

	Endpoint/dose
	0
	5 0 ppm
	1000 ppm
	4000 ppm
	16000 ppm

	Litter data F1:

	body weight
	
	
	
	îF1a; F1b
	îF1a; F1b

	clinical observations
	
	filiformed tail, traumatic lesion of hindlimb, microphtalmia, chro​modacryorrhea, unsteady gait, hydrocephalus

	retarded growth
	
	
	
	ì
	ì

	fertility rate (%):

	F1a litter
	100
	92
	100
	88
	96

	F1b litter
	100
	96
	100
	92
	96

	F2 generation pups/litters:

	clinical signs
	
	no clear dose-response effect

	b.w./b.w. gain
	
	
	
	î
	î


statistically significant increase  (ì)or decrease ( î ) (p<0.05)

Other findings:

There were no treatment related effects for the F1a and F1b pups with regard to percentages of liveborn and stillborn pups, pup mortality/viability during the lactation periods, sex distribution and sex ratios of live pups on the day of birth and on day 21 p.p.

Retarded morphological development was observed  in the 2 high doses (delays in pinna unfolding)  in the F1b pups. Behavioural tests were normal. Only some of the F1a and F1b pups showed findings at necropsy. for example, post mortem autolysis, sloped incisors, cleft palate, hernia diaphragmatica, dilated renal pelvis, hydroureter, traumatic hindlimb lesion, malformation of tail or head, microphtalmia, hydrocephalus, agnathia and micrognathia occurred in several pups .  All necropsy findings, however,  noted  for the F1a and/or F1b pups do not show a clear relation to dosing and /or can be found at a comparable incidence in the historical control data.

Food consumption of F1 generation males and females of the 16000 ppm  was diminished and considered to be substance-related.

The impairments in body weights/weight gains recorded for the 4000 and/or 16000 ppm F1 parental animals have to be associated with the test substance administration.

No clinical signs which might have been attributed to the test substance administered were detected in male or female F1 generation parental animals. 

The male and female mating index reached 100% in all groups. The differences concerning fertility index between the groups are finally assessed as spontaneous in nature. There were no biologically relevant differences between 

test groups and controls concerning the mean duration of gestation and the number of liveborn and stillborn F2 pups. All pregnant females gave birth to litters with liveborn pups.

AP and ALT activities decreased but there was no clear dose-response relationship . At the highest dose, significan​tly increase in serum  GGT was observed in both sexes.
F2 generation:

Pup number of delivered F2 pups/dams, pup viability/mortality and sex ratio differences are in the range of biologi​cal variation.

Mean body weight/body weight gains of the F2 male and female pups of the 16000 ppm were clearly influenced by the test substance. These effects, less pronounced were also present at 4000 ppm. All the clinical observations are regarded as spontaneous in nature. All  differences in development stages and behavioural tests are without biologi​cal relevance. The examination of F2 pups at necropsy did not reveal any differences considered to be of biological relevance.

Comments and conclusion :

kresoxim-methyl had no adverse effects on reproductive parameters of the parental animals of either generation ( F0 and F1) of all groups. Clear signs of developmental toxicity were noted for the progeny of the high dose of the F0 and F1. In all three pup generations (F1a, F1b and F2) impaired body weight/body weight gain and some indications for delays in the morphological development (F1b pups only) were seen. Similar, but much less pronounced effects were also observed for the F1a, F1b and F2 pups at 4000 ppm. The 2 low doses were tolerated by the offspring’s of both parental generations without any changes which could be causally related to test substance administration.

NOAELreproductive function = 16000 ppm = 1.5 g/kg bw/d 

NOAELsystemic tox. = 1000 ppm= 100 mg/kg bw/d

B.5.6.2.1 Teratogenicity test by the oral route in the rat (Annex IIA 5.6.2)

- Report: study of the prenatal toxicity of Reg.n°.242 009 in Wistar rats after oral administration (gavage) (Hellwig and Hildebrand, 1994, Dossier BASF)

Guidelines: 

Protocol in compliance with the method B of Directive 87/302/EEC .

GLP status :  yes
Material and methods :23- 25 pregnant  Wistar rats/dose ( Chbb:THOM (SPF)) received by gavage, an aqueous suspension of kresoxim-methyl  (93.7% B.n° : N 36) at doses of 100, 400 and 1000 mg/kg bw on day 6 through day 15 post coitus. Controls were dosed with vehicle only ( 0.5%  aqueous CMC). Females were sacrificed on day 20 post coitus.
Findings : 

Dams  :

Body weights, body weight gains and food consumption of the female rats did not show any differences of biological relevance if compared to the controls. There were no abnormal clinical findings nor mortalities in any of the groups. There were no substance-related differences between the groups in conception rate, in the mean number of corpora lutea and implantation sites or in the values calculated for the pre- and the postimplantation losses, the number of resorptions and viable fetuses (table B.5.6.2.1-1).


Litters: 

- offspring  : the sex distribution of the fetuses was comparable with the control fetuses. The mean placental weights and the mean fetal body weights were not influenced by the test substance administration.

- abnormalities  : 

The external examination revealed 3 fetuses with external malformations.

In the high dose group, a dead fetus was recorded from a mother with a placenta necrobiotic. This effect was not associated with the treatment. 

2.   The examination of the organs of the fetuses revealed one soft tissue malformation : hydrocephaly with

dilatation of both lateral brain ventricles. Hydrocephaly occurs also spontaneously in control fetuses of the rat strain used.

All these malformations are also present at a low incidence in the historical control data.

3.   Skeletal malformations of the sternum, the ribs and/or the vertebral column were seen without any statistically

significant differences between the substance-treated groups and the control group.

 The only statistically significant difference between the substance-treated groups and the control group concerning skeletal retardations was an incresed occurrence of incompletely ossified thoracic vertebral body/bodies in the 1000 mg/kg bw but these values were fully within the historical control range and were therefore, considered to be spontaneous in nature.

The differences observed between the control and the substance-treated groups appeared either without a clear dose-response relationship and/or were assessed to be without biological relevance, because the relevant values/findings are to be found in a similar or even higher range/incidence within the historical control data  (table B.5.6.2.1-2).

Table B.5.6.2.1-1 : Teratogenicity test by the oral route in the rat - Dams data

	Endpoint/dose
	0
	100 mg/kg bw/d
	400 mg/kg bw/d
	1000 mg/kg bw/d

	dams data:

clinical signs:
	
	no clinical signs

	mortality
	
	no mortality

	food consumption
	
	no effect

	body weight:
	
	no effect


Table B.5.6.2.1-2 Teratogenicity test by the oral route in the rat - Fetal data

	Endpoint/dose
	0
	100 mg/kg bw/d
	400 mg/kg bw/d
	1000 mg/kg bw/d

	Foetal observa​tions

mortality
	
	
	
	1

	body weight
	
	no effect

	sex distribution
	
	no effect

	placenta weight
	
	no effect

	external malforma​tion (n )
	
	anasarca+cleft pa​late(1)
	acaudia (1)
	meningo​cele+microphtalmia(1)

	soft tissue malfor​med.(n)
	
	
	
	hydrocepha​ly+dilatation of late​ral brain ventricles (1)

	skeletal malfor​med.:
	
	
	
	

	sternum, ribs,verte​bral column
	5/168
	11/167
	13/156
	10/172


(n): number fetuses affected

Conclusion : 

No substance related adverse effects were observed in dams and there were no indications of embryo-/fetotoxicity and especially no substance-induced signs of teratogenicity in this study.

NOAEL maternal toxicity = NOAEL embryotoxicity = 1000 mg/kg bw/d

B.5.6.2.2 Teratogenicity test by the oral route in the rabbit (Annex IIA 5.6.2)

- Report: study of the prenatal toxicity of Reg.n°.242 009 in rabbits after oral administration (gavage) (Hellwig and Hildebrand, 1994b, Dossier BASF)
Guidelines: 

Protocol in compliance with method B of the  Directive 87/302/EEC.

GLP status :  yes
Material and methods :13- 15 pregnant Himalayan rabbits/dose ( Chbb: HM (outbred)) received by gavage, an aqueous suspension of  kresoxim-methyl  (96.6% B.n° : N 30) at doses of 100, 400 and 1000 mg/kg bw on day 7 through day 19 post insemination. Controls were dosed with vehicle only ( 0.5%  aqueous CMC). Females were sacrificed on day 29 post insemination.
Findings : 

Dams  :

Food consumption, body weight and body weight changes were uninfluenced by the test substance administration.

Uterus weights were not affected by exposure. 

There were no substance-related and/or statistically significant differences in conception rate, mean number of corpora lutea and implantation sites or in the values calculated for the pre- and postimplantation losses, number of resorptions and viable fetuses. 

Litters :

Sex distribution of fetuses, weight of placentae and  weight of fetuses were not influenced by the oral administration of the test substance.

External examination of foetuses : microcephaly and brachygnathia were observed in 1 low dose foetus. One type of external variation ( pseudoankylosis ) was seen (1 of control, 4 of 400 and 1 of 1000 mg/kg bw).

Several types of soft tissue malformations  were observed in fetuses of does from the substance treated groups, but not from the control group: septal defect, gallbladder agensia, hydrocephalus, aortic arch and aorta descen​dens dilatation. Variations were detected in each group including control : heart with traces of interventricular foramen/septum membranaceum; dilated renal pelvis and hypoplasia of gallbladder. 

Skeletal examination:  no malformations were observed in the control and high dose group. Malformations of the foetal skeletons (vertebral column, fused thoracic vertebrae, sternum and limbs)were noted for 2/81 low dose foetuses and 2/106 intermediate dose. Variations were related to the skull, the ribs, the vertebral column and the sternum.

In all groups signs of retardation’s were found (incomplete or missing ossification of skull bones, vertebral column, sternebrae and talus).

There are no statistically significant differences of biological relevance between the control and the substance treated groups with respect to external, soft tissue, skeletal or total malformations, variations and / or retardation’s .
Conclusion:
The administration of kresoxim-methyl to pregnant Himalayan rabbits induced no teratogenic effects up to and including the dose of 1000 mg/kg bw/d.

NOAEL maternal toxicity  : 1000 mg/kg/d

NOAEL embryotoxicity and teratogenicity : 1000 mg/kg/d

B.5.6.3 : Summary of reproductive toxicity and teratogenicity (Annex IIA 5.6.2)

Table B.5.6.3-1 :Summary of reproductive toxicity and teratogenicity of kresoxim-methyl

	Type of test

Test organism
	Results
	kresoxim-methyl, purity (%) 

batch num​ber
	References

	
	NOAEL mg/kg bw/d
	LOAEL

mg/kg bw/d
	critical effects
	
	

	2 gen., rat, p.o.
	100
	424
	F0: îbody weight; ì serum GGT; î liver fat storing cells

F1b pup: retarded morpho.devel.
	93.7% ; N 36
	Hellwig et al.,1994a

	terato.,  rat, p.o.
	1000 (mater​nal +fetal)
	-
	no effect
	93.7% ; N 36
	Hellwig and Hil​debrand,1994

	terato.,  rabbit, p.o.
	1000 (mater​nal +fetal)
	-
	no effect
	96.6% ; N 30
	Hellwig and Hil​debrand,1994a


Kresoxim-methyl  had no adverse effects on reproductive parameters of rats , but produced some dose -dependent developmental toxicity in the pups, impaired body weight/body weight gain  and some indications for delays in the morphological development at doses which produced clear parental toxicity. The overall and developmental NOAEL were 100 and 1500 mg/kg bw/d, respectively.

No substance related adverse effects were observed in pregnant rats and Himalayan rabbits and there were no indications of embryo-/fetotoxicity and especially no substance-induced signs of teratogenicity .

B.5.7 Delayed neurotoxicity (Annex II A 5.7)

No data, not necessary.

B.5.8 Further toxicological studies (Annex IIA 5.8)

B.5.8.1 Toxicity studies on metabolites (Annex IIA 5.8.1)

No data,  not necessary.

B.5.8.2 Additional studies (Annex IIA 5.8.2)

B.5.8.2.1 Study on the influence of lowered esterase activities on the toxicological profile of Kresoxim-methyl.

This study was performed to assess whether inhibition of esterases that detoxify Kresoxim-methyl by cholinesterase inhibitors may potentiate the toxicity of Kresoxim-methyl.

- Report :Kresoxim-methyl (Reg.n° 242009) Pilot study : dietary administration to rats after repeated pretreatment with Dimethoate (Mellert et al.,1996a; Dossier BASF)
Material, methods and findings:

3  Wistar rats/sex (main group) or 4  Sprague-Dawley female rats (satellite groups) received by gavage Dimethoate at 40 mg/kg bw/d for 3 days. From the same day onwards the animals of the main groups were treated with kresoxim-methyl (Reg.n°.242 009; B.n°. N36; 94.3%) at dietary concentrations of 8000 and 800 ppm for another 6 days. 

Treatment with Dimethoate for 3 days resulted in reduced serum cholinesterase activities by about 67%, and in reduced erythocyte cholinesterase activies by about 78%.  After 3 days of recovery, cholinesterase activities of the satellite groups were still inhibited by about 32% in the serum and by about 49% in the erythrocytes.No additional clinical signs of toxicity were observed during treatment with Kresoxim-methyl. Clinical pathology at the end of the study did not show any substance-related findings, besides lowered cholinesterase activities in erythrocytes in all groups pretreated with Dimethoate. Liver weights did not show any treatment-related effects in any of the test groups.

Repeated pretreatment of rats with Dimethoate did not enhance the toxicity of Kresoxim-methyl (Reg.n°.242 009) under the conditions of this study. Substantially lowered esterase activities have therefore no influence on the toxicological profile of Kresoxim-mehtyl.

Conclusion: 

Repeated pretreatment  of rats with dimethoate did not enhance the toxicity of kresoxim-methyl under the conditions of this study. Substantially lowered cholinesterase activities in serum or erythrocytes have  therefore no influence on the toxicological profile of kresoxim-methyl.

B.5.8.2.2 Effects of kresoxim-methyl on the vital functions of animals

- Effects on the vital functions of animals- general pharmacology of- Reg.n°.242 009 ( Dubach-Powell et al.,1994, Dossier BASF)

1. General behaviour of mice:
Material, methods and findings:

3 male NMRI mice outbred, SPF/dose received 1 dose of  kresoxim-methyl (B.n°.N36, 93.7%) at 0, 1000, 2000, 5000 mg/kg bw by gavage.

The acute effects of kresoxim-methyl on the behaviour was investigated:

5000 mg/kg bw:2/3 mice showed a slight change in their body carriage i.e. hunched posture. However, this finding was also seen in1/3 mice at 1 h after exposure to 2000 mg/kg bw and in 1/3 mice treated with 1000 mg/kg bw at 2 h after dosing. 

In the control group, 2/3 animals receiving vehicle ( carboxymethyl cellulose) only were also recorded to have a hunched posture at 2 h after treatment.

Observations were attributed to the administration of the vehicle.

2.  Effects on spontaneous locomotor activity in mice:
Material, methods and findings:

4 maleNMRI mice outbred, SPF/dose received 1 dose of  kresoxim-methyl,(B.n°.N36, 93.7%) at 0, 1000, 2000 or 5000  mg/kg bw by gavage.

The acute effects of a single oral administration of kresoxim-methyl on the locomotor activity were recorded at 1/2,1, 2, 4 and 8 h after treatment.

All types of activity decreased after administration of both the vehicle and the test article. These effects were most severe between 2 and 4 h post dosing with evidence of a partial or complete recovery by  8 h after administration.

Observations were attributed to the administration of the vehicle.

3.  Effects on intestinal motility in mice:
Material, methods and findings:

6 male NMRI mice outbred, SPF/dose received 1 dose of  kresoxim-methyl,(B.n°.N36, 93.7%) at 0, 1000, 2000 or 5000  mg/kg bw by gavage.

A single oral administration of kresoxim-methyl at the tested doses had no effect on the gastro-intestinal motility of mice.

 4. Effects on cardiovascular and respiratory systems  of the rat:
Material, methods and findings:

4 male outbred Wistar rats/dose received 1 dose of  kresoxim-methyl (B.n°.N36, 93.7%) at 0 or 5000  mg/kg bw

intraduodenally.

Systolic, diastolic and mean blood pressure, heart rate, respiratory rate, tidal volume and minute volume were directly recorded and continuously computed at 5 min intervals starting 15 min before dosing and for up to 60 min after dosing.

Neither the vehicle alone, nor 5000 mg/kg bw compound in vehicle, were found to have any major effects on either the cardiovascular or respiratory parameters.

5.  Effects on neuromuscular junction: gastrocnemius muscle preparation in the rat:
Material, methods and findings:
4 male outbred  Han Wistar rats/dose were used; they  received 1 dose of  kresoxim-methyl (B.n°.N36, 93.7%) at 0 or  5000  mg/kg bw intraduodenally.

After induction of anesthesia, the right Achilles tendon was fixed to a force displacement transducer. Left carotid artery was cannulated and connected to a pressure transducer.  A cannula was introduced into the duodenum and the animals received 1 dose of  kresoxim-methyl (B.n°.N36, 93.7%) at 0 or 5000  mg/kg bw  . The sciatic nerve was cleared of connecting tissue and fixed in a bipolar electrode.

The group mean amplitude of muscle contraction was constant throughout the 60 minute recording period after treatment with both vehicle and kresoxim-methyl at 5000  mg/kg bw. Blood pressure and heart rate were unaffected.  

 6.  Effects on  the renal function and hepatic system of  the rat:
Material, methods and findings:
6 male outbred Wistar rats/dose received 1 dose of  kresoxim-methyl (B.n°.N36, 93.7%) at 0, 1000, 2000 or  5000  mg/kg bw  by gavage and were deprived of food for a period of 24 h. Blood was collected at 24 h after exposure and urine were sampled 8 and 24 h after treatment. Urinalysis and clinical biochemistry were performed on the different samples.

The assessment of urinalysis data 8 and 24 h after dosing indicated  a slight decrease in the urine output by 35 to 42% at 8 h and a slight increase by 63% in the AP, 24 h after dosing with  5000 mg/kg bw. The results of clinical biochemistry investigations 24 h after dosing  show a reduction of ALT activity in all exposed groups without alteration of AP and AST.

Pathological investigations revealed that no treatment-related morphological alterations were induced in the kidney and liver .

 7.  Effects on  the isolated ileum of the guinea pig:

Material, methods and findings:
2 male Ibm: GOHI albino guinea-pig were used for ileum preparation. Four ileum strips were tested simultaneously in the presence of histamine or acetylcholine. kresoxim-methyl (B.n°.N36, 93.7%)  was added at a concentration of  10-7, 10-6 and 10-5 g/ml  in the organ bath.

In this assay, kresoxim-methyl showed non-competitive antagonistic activity against the contractions induced by both histamine, a histamine1 receptor agonist in this tissue , and acetylcholine, a muscarinic receptor agonist. Effects were only apparent at and above 10-6 g/ml and all effects appeared to be fully reversible.

kresoxim-methyl possess weak, reversible, antagonistic activity to smooth muscle contractions.

8.  Effects on  the isolated trachea of the guinea pig:
Material, methods and findings:
2 male Ibm: GOHI albino guinea-pig were used . After cervical dislocation, the excised trachea  was fixed in the organ bath and pre-stretched. Four strips of trachea were tested simultaneously in the presence of histamine or acetylcholine. kresoxim-methyl (B.n°.N36, 93.7%)  was added at a concentration of  10-7, 10-6 , 10-5  or 10-4  g/ml in the organ bath.

In this assay, kresoxim-methyl showed non-competitive antagonistic activity against the contractions induced by both histamine, a histamine1 receptor agonist in this tissue , and acetylcholine, a muscarinic receptor agonist. Effects were only apparent at and above 10-5 g/ml and all effects appeared to be fully reversible.

kresoxim-methyl possess weak, reversible, antagonistic activity to smooth muscle contractions.

9.  Effects on  in vitro hemolysis:
Material, methods and findings:

2 male outbred  Han Wistar rats were used. After light anesthesia, blood was sampled from the retro-orbital plexus. A suspension of erythrocytes was prepared and kresoxim-methyl (B.n°.N36, 93.7%) was added at a concentration of  1, 10 or 100 g/ml . Two hours after incubation at 37°C, tubes were centrifugated and absorbance was measured in the supernatant.

kresoxim-methyl was found to have no effect on hemolysis in vitro.

10. Effects on the spontaneous electroencephalogram of the rat :
Material, methods and findings:

4 male outbred  Han Wistar rats were used. After anesthesia, the skull was exposed and single electrodes were implanted above the frontal and the occipital cortex together with an indifferent electrode above the cerebellum and an electrode in the neck muscle.The first recordings were carried out at the earliest 10 days after the electrode implantation. kresoxim-methyl (B.n°.N36, 93.7%) was administered via a stomach tube and each animal received in successive order: the vehicle ( CMC ), then 1000, 2000 and 5000 mg/kg bw with a 3-9 d washout period between each administration.

At 1000 and 5000 mg/kg, the power of the frontal cortex was decreased.  With respect to the changes of vigilance stages the no effect dose was 1000 mg/kg. AT the 2 higher doses a prolongation of classical sleep I , the light sleep, accompanied by a shortening of SWS and PS-spindles was observed.

At 5000 mg/kg sleep latency was shortened and waking was decreased during the first 3 recording hours followed by a rebound during the following 3 h suggesting that the initial sedation was probably induced by a peripheral effect and not by a direct effect of the compound on the brain. The use of a 5% CMC solution did not change the CNS-activity. There were no quantitative differences between Waking and PS after the administration of 1000 and 2000 mg/kg. The significant shortening of SWS and PS-spindles correlates to the prolongation of the light sleep.

Kresoxim-methyl did not induce abnormal EEG-phenomena or behaviour.

kresoxim-methyl substantially altered the vigilance stages as well as the power of the EEG only at the highest dose of 5000 mg/kg. This EEG-study did not indicate an acute CNS intoxication by kresoxim-methyl.

B.5.9 Medical data (Annex IIA 5.9)

B.5.9.1 Report on medical surveillance on manufacturing plant personnel (Annex IIA 5.9.1)

This compound was only developed recently and has not yet been introduced in the market. Kresoxim-methyl was produced in amounts of 3000 kg in the years 1990 to 1995 and roughly 10 persons were involved. No substance related observations were made. Kresoxim-methyl will be produced in Brazil . Each 6 months the personnel will be tested (blood, liver, kidney). One test was already performed. No guideline value was exceeded.

B.5.9.2 Report on clinical cases and poisoning incidents (Annex IIA 5.9.2)

Up to now the compound was handled as a developmental fungicide under strict safety precautions by BASF or institutes cooperating in the development. No poisoning incidents were reported.

B.5.9.3 Observations on exposure of the general population and epidemiological studies

The compound as not yet been introduced in the market. No data on exposure of the general public are available.

B.5.9.4 Clinical signs and symptoms of poisoning and details of clinical tests

The notifier proposes as expected effects of poisoning those  deriving from acute and subacute studies in animals:

- Nausea, vomiting, diarrhea ( extracted from the study in dogs ? )

- Increase in serum liver enzymes ( GGT ? )

- decrease in serum  triglycerides, cholesterol and lymphocytes.

It is suggested by the rapporteur to mention the decreases on AP, ALT and AST in spite of the fact that they do not reflect a toxic effect.

B.5.9.5 First aid measures - Therapeutic regimes

Symptomatic and supportive. No specific antidote known.

B.5.9.6.1 Expected effects and duration of poisoning as a function of the type, level and duration of exposure  or ingestion

-

B.5.9.6.2 Expected effects and duration of poisoning as a function of varying time periods - between exposure or ingestion and commencement of treatment.

-

B.5.10 Summary of mammalian toxicology and proposed ADI, AOEL and drinking water limit

Metabolism :
After oral administration in the rat, Kresoxim-methyl showed a rapid but saturable and low absorption from the GI tract.

Up to 71% of the parent compound was found in the feces, and biliary excretion accounted for only 14 to 43% of the dose. After parenteral administration, faecal excretion was considerably lower than after ingestion (23-48% versus 71%) and the fraction of the dose excreted via the urine was correspondingly increased. Moreover, when the results obtained at the low and high doses were compared, it became evident that the ratio of fecal versus urinary excretion increased with the dose.

In the rat, radioactive material was distributed in all tissues and organs throughout the body, and 96 h after dosing the total radioactivity in the organs was less than 2% of the dose administered.  The highest radioactivity was associated with the gastro-intestinal tract and the organs of metabolism and elimination, liver and kidney.

After oral administration in the rat, the systemically available proportion of  Kresoxim-methyl was rapidly and completely metabolized. The ester cleavage, as indicated by the metabolites found in plasma, is the fastest and most important biotransformation step.

Due to the saturable absorption , excretion after oral administration mainly  occurred, via feces (66-81% of the dose) . After intravenous application, equal amounts were excreted via urine (66%) and feces (48%). There was no evidence of accumulation of radioactive material after repeated dosing.

In vitro dermal absorption using  human and  rat skin was dose-dependent: after single application of the compound, the rate of penetration of Kresoxim-methyl through rat skin was 3, 1.5 and 2.5 times greater than that observed in human skin at the low, intermediate and high dose levels, respectively.

The major metabolic pathways  proposed for the active substance are similar in rats, goats and hens.

An additional minor pathway is , however, observed in hens. Unchanged parent  compound was the predominant radioactive constituent in plants. Samples, however,  from a rotational crop study did contain , if any, very low amounts of unchanged parent compound, and in these cases a high percentage of conjugated metabolites was identified.

Acute toxicity  : 
The acute toxicity of Kresoxim-methyl is low. There were no treatment-related morphological alterations in kidneys and liver. After inhalation exposure, male rats presented signs of upper airway irritation (already at a concentration of 2.04 mg/l air) and systemic toxicity ( at the concentration of 5.6 mg/l air).Local signs were discharged reddish nose, sounded and irregular respiration, crust formation and  bloody nose, reddish and discharged eyes and reddish eyelids with crusts. Signs of systemic toxicity were : high stepping gait, reduced general state , squatting posture and piloerection. The fact that signs of systemic toxicity were seen upon inhalation of a dose of 475 mg/kg over 4 hours, i.e., a dose at least 10 times lower than the highest sign-free, oral dose tested, is in agreement with the partial absorption observed in the toxicokinetic studies after oral administration.

 Kresoxim-methyl has  no skin or eye  irritant properties and is not a sensitiser. It should not be classified for acute toxicity.

Genotoxicity :
Kresoxim-methyl is not genotoxic under the conditions of the assays . It , however, induces some hepatocyte proliferation.

Short- and long-term toxicity: 
After subchronic oral exposure at the MTD of kresoxim-methyl, rats showed  increases in  liver weight, serum albumin and GGT, decreases in the number and the content of fat containing vacuoles in the liver, decreases in  serum AP , ALT and  AST ,without overt signs of hepatotoxicity. At the 28 day MTD dose no alterations could be observed at the electron microscopic level in the liver peroxisomes or mitochondria. Although no clearcut changes occurred in food intake, which would have explained a decrease in serum AP, additional information suggests that this might be due to a slight interference with fat absorption. Decreases in serum ALT and AST remain more difficult to explain, but being accompanied by an increase in GGT,  suggest  some metabolic stress.

An increase in TSH levels, without changes in T3 or T4 and without enzyme induction, an isolated finding in the 28 day rat test, is interpreted as a chance finding.

Negative results were obtained in a short term interaction study performed to assess whether inhibition of esterases that detoxify Kresoxim-methyl by cholinesterase inhibitors may potentiate the toxicity of Kresoxim-methyl.

Mice responded in a similar way, although the changes were less pronounced.

Dogs seemed to be more sensitive, especially regarding  altered food intake, and reacted with vomiting and diarrhea, with impact on body weight and transient  decreases in serum albumin and protein concentrations but without signs of organ toxicity.

Kresoxim-methyl has an oncogenic potential at the MTD ( 8000ppm ) in rats and a significant increase in malignant liver tumours was reported . The primary epithelial neoplasms of the liver were cholangiomas, carcinomas, and cholangiocarcinomas. In both sexes, liver tumours occurred exclusively in old animals that survived until the scheduled termination of the study.

The non-neoplastic liver lesions-eosinophilic foci of hepatocellular alterations and hypertrophy of hepatocytes- further indicates metabolic stress on the liver parenchyma. The incidence and degree of severity of minimal to severe bile duct proliferation was increased in female of the high dose group ( 16000 ppm), while the incidence of fatty change was decreased. In male rats , significant and dose-dependent increase in GGT was found throughout the study at the MTD.

At doses  of 200 and 800 ppm, no oncogenic or systemic toxic findings were noted.

As described above, Kresoxim-methyl has no genotoxic properties and does not initiate the formation of liver foci as seen with the cancer initiator N-nitrosomorpholine. At carcinogenic doses it produced hepatic cell proliferation together with mild hepatic toxicity, both being reversible. On the basis of all data presented it can be concluded that Kresoxim-methyl is a non-genotoxic carcinogen in the rat, acting as a promotor for which a threshold dose exists.

In C57BL-strain mice, the test article was not oncogenic under the conditions of this assay. Papillary necroses of the kidneys and increased number of females with amyloidosis of the liver associated with a higher degree of severity in females exposed to 8000ppm were considered as treatment related .

Reproductive toxicity and carcinogenicity :
Kresoxim-methyl  had no adverse effects on reproductive parameters of rats , but produced some dose -dependent developmental toxicity in the pups, impaired body weight/body weight gain  and some indications for delays in the morphological development at doses which produced clear parental toxicity. The overall and developmental NOAEL were 100 and 1500 mg/kg bw/d, respectively.

No substance related adverse effects were observed in pregnant rats and Himalayan rabbits and there were no indications of embryo-/fetotoxicity and especially no substance-induced signs of teratogenicity .

B.5.10.1 Establishment of an Acceptable Daily Intake (ADI)

Consumer exposure to Kresoxim-methyl will be mainly orally, with food intake.

It appears from the animal experiment that a chronic exposure to 36 mg/kg bw/day ( lowest NOAEL, taken from the 2 year rat study) of Kresoxim-methyl will not result in any toxic effect. At a higher dose hepatotoxic effects were seen. A lower NOAEL in the short term cell proliferation studies is not taken into account since the LOAEL in that study is higher than the NOAEL in the 2 year rat study.

The critical toxic effect in the rat is an hepatic toxicity resulting in an increased occurrence of hepatocarcinomas. Kresoxim-methyl is not genotoxic, the carcinogenic effect only occurs in old rats and seems to be mediated via induction of cell proliferation. It means that below an active dose, the potential to induce tumours is negligible. Therefore, but because of the tumour effect, an irreversible second end-point, an uncertainty factor of 250 is proposed for the extrapolation to man:

                            ADI = 0.15 mg/kg bw/day

This ADI is 2500 lower than the LOAEL producing liver tumours in the rat, which seems sufficient for a non genotoxic carcinogenic substance ( 1000 being a minimum). 

B.5.10.2 Establishment of an Acceptable Operator Exposure Level  (AOEL)

Operator exposure to Kresoxim-methyl will be via several routes, by inhalation, via the skin and orally, each contributing to an internal dose. The exposure may occur during different time spans of their professional life. Therefore, we propose to calculate an Acceptable Exposure Level short-term ( AELshort-term) and an Acceptable Exposure Level long-term ( AEL long term), both internal doses.

Acceptable exposure level short-term in man, an internal dose ( AELshort-term):

The AELshort-term for man is calculated on the basis of an internal NOAEL from a sub-chronic animal experiment, taking into account the apparent degree of absorption, and applying an uncertainty factor, chosen in function of the critical effect observed in the animal experiments.

It appears from the animal experiment that a subchronic exposure to 140 mg/kg bw/day ( lowest NOAEL, taken from the 1 year dog) of Kresoxim-methyl will not result in any toxic effect.  A lower   NOAEL in the 90 day rat study is not taken into account since the LOAEL in that study is higher than the NOAEL in the 1 year dog. At higher dose hepatotoxic effects are seen.

It further appears from the ADME studies that only part of the Kresoxim-methyl orally ingested is absorbed, a figure of about 50% at the dose of 140 mg/kg bw/day is proposed. The internal dose at that oral intake, therefore, equals 70 mg/kg bw/day. The critical toxic effect  in the rat is an hepatic toxicity resulting, in the long term study, in an increased occurrence of hepatocarcinomas. Kresoxim-methyl is not genotoxic, the carcinogenic effect only occurs in old rats and seems to be mediated via induction of cell proliferation. It means that below an active dose, the potential to induce tumours is negligible. Therefore, but because of the tumour effect, an irreversible second end-point, an uncertainty factor of 250 is proposed for extrapolation to man.

This gives :                   AELshort-term= 0.3 mg/kg bw/day.

Acceptable Operator Exposure short-term ( AOELshort-term)

The AOEL, being the sum total of the doses absorbed via different routes, equals the AEL short-term:

                                    AOEL = 0.3 mg/kg bw/day

The AOEL is 600 lower than the LOAEL producing liver tumours in the rat, which seems not  sufficient for a non genotoxic carcinogenic substance ( 1000 being a minimum). Therefore, a AOELlong term should be used for  the risk assessment to insure a sufficient safety margin :

Acceptable exposure level long-term in man, an internal dose ( AEL long-term) : 

The AEL long-term for man is calculated on the basis of an internal NOAEL from a chronic animal experiment, taking into account the apparent degree of absorption, and applying an uncertainty factor, chosen in function of the critical effect observed in the animal experiments.

It appears from the animal experiment that a chronic exposure to 36 mg/kg bw/day ( lowest NOAEL, taken from the 2 year rat study ) of Kresoxim-methyl will not result in any toxic effect. At higher dose hepatotoxic effects are seen. A lower NOAEL in the short term cell proliferation studies is not taken into account since the LOAEL in that study is higher than the NOAEL in the 2 year rat study.

It further appears from the ADME studies that only part of the Kresoxim-methyl, orally ingested, is absorbed, a figure of about 50% of the dose of 36 mg/kg bw/day can be accepted. The internal dose at that oral intake, therefore,  equals 18 mg/kg bw/day.

The critical toxic effect in the rat is an hepatic toxicity resulting in an increased occurrence of hepatocarcinomas. Kresoxim-methyl is not genotoxic, the carcinogenic effect only occurs in old rats and seems to be mediated via induction of cell proliferation. It means that below an active dose, the potential to induce tumours is negligible. Therefore, but because of the tumour effect, an irreversible second end-point, an uncertainty factor of 250 is proposed for extrapolation to man.

This gives :                   AELlongt-term= 0.07 mg/kg bw/day.

Acceptable Operator Exposure long-term ( AOELlong-term)

The AOEL, being the sum total of the doses absorbed via different routes, equals the AEL long-term:

                                    AOEL = 0.07 mg/kg bw/day

The AOEL is 1200 lower than the LOAEL producing liver tumours in the rat, which seems sufficient for a non genotoxic carcinogenic substance ( 1000 being a minimum).

B.5.10.3 Establishment of the (theoretical) drinking water limit.

Assuming  that exposure through drinking water should not account for more than 10 % of the ADI ( P ), assuming an average consumption of 2 l of water per person per day  (C) and an average body weight of 60 kg a limit of 0.45 mg/l  is proposed.

    

 ADI x bw x P
   0.15 x 60 x 0.1

 
 MAC = ___________ =     _____________ = 0.45 mg/l

C

2

MAC = maximum allowable concentration 

MENTOR

MENTOR  is the commercial proposed name for  BAS 492 01 F (suspension-emulsion containing 150 g/l kresoxim-methyl and 300g/l fenpropimorph) BASF

B.5.11a Acute toxicity  including irritancy and skin sensitization of the preparation MENTOR  (Annex IIIA 7.1)

B.5.11.1a Acute oral toxicity (Annex IIIA 7.1.1.1)

- Report: study on the acute oral toxicity of BAS 492 01 F in rats (Kirsch et al.,1994, Dossier BASF)
Guidelines: 

Protocol  in compliance with the test method  B.1 of Directive 92/69/ EEC.

The study is GLP
Material and methods : 

5 Wistar (CHBB:THOM,SPF) rats/sex received a single dose of BAS 492 01 F as a dispersion in aqua bidest.at a dose level of 5000mg/kg bw.
Findings : 

signs and symptoms: impaired or poor general state, dyspnoea, apathy, staggering, diarrhea, salivation, red crusted snout and smeared fur in the anogenital area.

mortality: no dead

bw determination: no abnormality

pathology: no pathologic findings
Conclusion : The symptoms are considered to be unspecific. The animals appeared normal between 1 and 7 days after application.
LD50 _ > 5000 mg/kg bw


LD50_ > 5000 mg/kg bw


B.5.11.2a Acute dermal toxicity  (Annex IIIA 7.1.2)

- Report: study on the acute dermal toxicity of BAS 492 01 F in rats (Kirsch, et al.,1994a, Dossier BASF)
Guidelines: 

Protocol in compliance with method B.3 of Directive 92/69/EEC.

The study is GLP
Material and methods : 

5 Wistar rats (CHbb:THOM(SPF))/sex were exposed to BAS 492 01 F at a dose level of 4000mg/kg bw, ( 3.84 ml/kg) by dermal semi-occlusive application for 24 h.

Findings :

Mortality: no dead.

Clinical observations: no signs of systemic toxicity.

Dermal irritation index according to Draize:

in 1 male and 2 females, very slight erythema. 7 Days after application, scaling was noticed in 2 female       animals and severe scaling in 3 females and 5 males.

Necropsy: no abnormalities noted
Conclusion:

LD50>4000mg/kg bw

B.5.11.3a Acute inhalation toxicity to rats (Annex IIIA 7.1.3)

- Report: study on the acute inhalation toxicity LC50 of BAS 492 01 F as a liquid aerosol  in rats 4-hour exposure (Gamer and Kirsch, 1994, Dossier BASF)
Guidelines: 

Protocol in compliance with the method B.2 of the  Directive 92/69/EEC.

GLP status : the conduct of the study was not inspected ; the processes of the laboratory and of the study involved are inspected.
Material and methods:

5 Wistar rats (CHbb:THOM(SPF))/sex were exposed for 4 h by head-nose inhalation exposure to BAS 492 01 F(B.n°.93-2) at 2.95mg/l. The test substance was mixed with aqua bidist.50(w/w)%. The particle size distribution yielded mass median aerodynamic diameters of 3.4 m from which 87% might reach the alveolar region.ADVANCE \u3
Findings :

Mortality : no deaths

Clinical signs : accelerated and irregular respiration, eyelid closure, squatting posture and ruffled fur during day 1.

Body weight : unchanged in male; depression in females during the first post exposure week, which recovered in the second.

Necropsy : no abnormalitiesADVANCE \d3
Conclusion: No lethality occurred at the technically maximum attainable concentration of about 2.95 mg/l. 

LC50 >2.95 mg/l

B.5.11.4a Skin irritation  (Annex IIIA 7.1.4)

- Report: study on the acute dermal irritation/corrosion of BAS 492 01 F in the rabbit (Rossbacher and Kirsch, 1994, Dossier BASF)

Guidelines: 

Protocol in compliance with the method B.4 of Directive 92/69/EEC.

GLP status : the conduct of the study was not inspected ; the processes of the laboratory and of the study involved are inspected.
Material and methods : 

3 White Vienna rabbits/sex were exposed to 0.5 ml of BAS 492 01 F applied to the intact skin and covered with a semi-occlusive dressing during 4 h.
Findings: 

Evaluation of the data, according to the EU methodology, gave  the following results:

<Score erythema>ADVANCE \d324+48+72 hADVANCE \u3 = 1.3 reversible within 15 d

<Score oedema  >ADVANCE \d324+48+72 hADVANCE \u3 = 0

Scaling was still present in 1 animal at the end of the study.
Conclusion :

 BAS 492 01 F has  no irritant properties and is therefore not classified.

B.5.11.5a Eye irritation  (Annex IIIA 7.1.5)

- Report: study on the acute  eye irritation  of BAS 492 01 F in the rabbits  (Rossbacher and Kirsch, 1994a, Dossier BASF)
Guidelines: 

Protocol fully in compliance with the method B.5 of Directives  92/69/EEC .

GLP status : the conduct of the study was not inspected ; the processes of the laboratory and of the study involved are inspected.
Material and methods : 

BAS 492 01(lot n°.93-2) was instillated (0.1 ml) into the right conjunctival sac of the eye of 6 New white  Vienna rabbits.
Findings :

<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 0.2


<Score iris>                  ADVANCE \d324+48+72 hADVANCE \u3 =0.05

<Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 =0.98

<Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 =0.05

Conclusion : 

Under the test conditions chosen BAS 492 01F does not give indication of an irritant property to the eye.

B.5.11.6a Skin sensitization  (Annex IIIA 7.1.6)

- Report: on the sensitization potential of BAS 492 01F  in guinea-pigs. (Rossbacher and Kirsch, 1994b, Dossier BASF)
 Guidelines: 

The protocol is not fully in compliance with the method B.6 of the  Directive 92/69/EEC .

GLP status :  yes
Material and methods : 

20 female Guinea-pigs  (Pirbright strain) received 3 inductions with 0.5ml BAS 492 01F   (B.n° : 93-2)( 50%). To show a challenge reaction, the animals were exposed dermally to 0.5 ml ( 25%), 2 weeks after induction. A second group with 10 animals served as a control group.
Findings : 

After the first induction, 3/20 test animals exhibited very slight erythema. The second induction caused very slight erythema in 1/20 test animals and scaling in 3/20. After the 3rd induction very slight erythema has been observed in 2/20 test animals. One of these exhibited scaling. Another one showed well defined erythema and scaling. 10/20 exhibited scaling. The controls were not treated because aqua bidest. was used as vehicle. The challenge did not cause any skin reactions neither in the control nor in the test animals.


sensitization rate  : 0%

Deviation from the official protocol: the challenge reaction must be performed at the maximum non-irritant concentration. Therefore, the undiluted formulation was to be used as suggested by the pretest with 1 induction.
Conclusion : 

BAS 492 01 F does not have a sensitizing effect on the skin.

B.5.11.7a Additional studies for combinations of plant protection products  (Tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7)

No data submitted.

B.5.12a Dermal adsorption (Annex IIIA 7.3)

B.5.12.1a Dermal absorption, in vivo in the rat (Annex IIIA 7.3)

A subacute dermal toxicity study is included in the dossier of Kresoxim-methyl, as well as a penetration study through human and rat skin in vitro , but no data on dermal absorption study in  vivo .

B.5.12.2a Comparative  dermal absorption, in vitro using rat and human skin (Annex IIIA 7.3)

 Direct measurement of percutaneous penetration in vitro indicated that 80% of a low dose, to 14% of a high dose, penetrated through human skin. However, the concentration tested were quite low, the maximal concentration being 0.350 mg/cm2.   The subacute dermal toxicity study in the rat, included in the dossier, was performed at 1000 mg/kg, which should give a local dose of about 10 mg/cm2, probably leading to a small fractional absorption, order of magnitude 10%. In the subacute dermal study no signs of systemic toxicity were observed.

Mentor SE  did not cause dermal toxicity up to dose levels of 4000 mg/kg in acute toxicity tests. Dut to the margin of safety for operators with respect to the AOEL, it is not necessary to perform additional testing. For the purpose of operator exposure calculations, a 10% rate of dermal absorption was applied to the NOAEL.

B.5.13a Toxicological data on non active substances  (Annex IIIA 7.4 and point 4 of the introduction)

No data, not necessary.

B.5.14a Summary of the toxicity of the formulation MENTOR

Table B.5.14a-1: Summary of toxicity of MENTOR

	test
	species
	LD50
	classification
	references

	acute oral
	rat
	>  5000 mg/kg bw
	-
	Kirsch et al.,1994

	acute dermal
	rat
	>  4000 mg/kg bw
	-
	Kirsch et al.,1994a

	acute inhalation
	rat
	>  2.95 mg/l
	-
	Gamer and Kirsch, 1994

	skin irritation
	rabbit
	not irritant
	-
	Rossbacher and Kirsch, 1994

	eye irritation
	rabbit
	not irritant
	-
	Rossbacher and Kirsch, 1994a

	skin sensitization
	guinea-pig
	not sensitizer
	-
	Rossbacher and Kirsch, 1994b


According to the Dir. 78/631/EEC, on basis of the acute toxicity tests performed on the formulation, MENTOR  need not to be classified.

However, some member states apply dir.88/379/EEC . Therefore, Mentor SE  should be classified in cat. 3  on basis of the  carcinogenic properties  of Kresoxim-methyl.

B.5.15a Exposure data (Annex IIIA 7.2)

B.5.15.1a Estimation of operator exposure  (Annex IIIA 7.2.1.1)

Estimation of operator exposure (without protective equipment) was realized by the notifier using the German operator risk assessment model.

Kresoxim-methyl:

Formulation type: suspension-emulsion.

Application method: tractor mounted equipment.

application rate : 0.105 kg a.s./ha ( max.application rate).

Area treated /day: 20 ha.

AOEL: 0.072 mg/kg bw/d 
è I tol = 5.04 mg/ person

è D tol = 50.4 mg/ person

Table B.5.15.1a-1 Estimation of operator exposure- post emergence application in cereals with MENTOR 

	Exposure
	
	mg/person/d

	Mixing
	
	

	dermal exposure - hands
	DM(H)
	5.04

	inhalation exposure
	IM
	0.0013

	Application
	
	

	dermal exposure - hands
	DA(H)
	0.798

	dermal exposure - body
	DA(B)
	3.360

	dermal exposure - head
	DA(C)
	0.126

	inhalation exposure
	IA
	0.0021

	Total
	
	9.3274

	
	
	


Risk assessment is based on the comparison of the estimated exposure to the tolerable exposure.

        DM(H)                    D A(H)     DA(B)
 DA(C)
        IM
      IA
E = “total degree of exposure” =   --------- + --------- + --------- + --------- + --------- + --------- = 0.185

        Dtol
               Dtol                Dtol
        Dtol
        Itol
       Itol
Conclusion: calculation of exposure indicate that under the recommended uses, a large safety margin exist between exposure and proposed AOEL.

Fenpropimorph:

Fenpropimorph is slightly to moderately toxic to rats after acute oral exposure.

In a three month study of toxicity in rats , a NOAEL equal to 0.38 mg/kg based on increased liver weight. In a twelve month study in dogs, at the highest dose, the serum activities of AP, AST and ALT were increased and some effects on organ weights were seen. The NOAEL was 3.2 mg/kg per day. Rats were exposed by inhalation for 4 weeks, 6 h /day, 5 day/week : plasma cholinesterase were decreased up to 55% in females. No effects were found on brain or erythrocyte cholinesterase levels. AP, ALT and AST were increased. Cholesterol levels decreased and relative liver weights were increased. The NOAEL of this study is 10 mg/m3

In a 3 week  dermal exposure of rabbits, no systemic effects were observed. Irritation was observed in all treated animals at concentrations > 0.15%w/v. The NOAEL = 8.5 mg/kg bw/d.

In a study of carcinogenicity in mice,  body weight gain and haemoglobin were decreased and relative liver weight was increased. In females, erythrocyte cholinesterase activity was decreased by 26% at 150 ppm and 29% at 1000 ppm. No effect was found on brain cholinesterase, and no carcinogenicity was observed. The NOAEL was 3 mg/kg bw. In rats , there was no evidence of carcinogenicity. Brain cholinesterase activity was decreased ; relative liver weight was increased and hepatocytes were enlarged. The NOAEL was 0.3 mg/kg bw/d. Fenpropimorph was not genotoxic.  Marginal effects were reported in the 2 generation study of reproductive toxicity in rats. The NOAEL was 0.6 mg/kg bw/d. In teratogenicity study in rats, the weight and length of the foetuses were reduced and irrever​sible structural changes were observed. The NOAEL maternal toxicity was 10 mg/kg and foetal toxicity was 40 mg/kg. In rabbits , at 36 mg/kg bw/d, six foetuses had pseudoankylosis and the NOAEL was 12 mg/kg bw /d for maternal and embryo and fetotoxicity. In a second study in rabbits, the NOAEL was 15 mg/kg bw/day for maternal, feto and embryotoxicity. The main irreversible structural changes were cleft palate and shortened fore-and hin​dlimbs.( JMPR, 1994)

AOEL = 0.0038 mg/kg bw/d 
è I tol = 0.266 mg/ person

è D tol = 2.66 mg/ person
Formulation type: suspo-emulsion.

Application method: tractor mounted equipment.

application rate : 
0.210 kg a.s./ha ( max.application rate).

Area treated /day: 20 ha.

Table B.5.15.1.a-2 : Estimation of operator exposure- post emergence application in cereals with MENTOR 

	Exposure
	
	mg/person/d

	Mixing
	
	

	dermal exposure - hands
	DM(H)
	10.08

	inhalation exposure
	IM
	0.0025

	Application
	
	

	dermal exposure - hands
	DA(H)
	1.596

	dermal exposure - body
	DA(B)
	6.72

	dermal exposure - head
	DA(C)
	0.252

	inhalation exposure
	IA
	0.0042

	
	
	

	Total
	
	18.6547


Risk assessment is based on the comparison of the estimated exposure to the tolerable exposure.

        DM(H)                    D A(H)     DA(B)
 DA(C)
        IM
      IA
E = “total degree of exposure” =   --------- + --------- + --------- + --------- + --------- + --------- = 7.035

        Dtol
               Dtol                Dtol
        Dtol
        Itol
       Itol
When complying with the principles of Good Agriculture Practices it is supposed that basic personal protective measures, as protective gloves during mixing and garment with boots during application are used. These protective measures lower the estimated exposure expressed by the corresponding reduction coefficients.

- protective gloves, mixing with its r.c. of 0.01 reduces DM(H) / Dtol     to 0.037

- garment and boots, application with its r.c. of 0.05 reduces DA/(B) / Dtol     to 0.126

        DM(H)                    D A(H)     DA(B)
 DA(C)
        IM
      IA
E = “total degree of exposure” =   --------- + --------- + --------- + --------- + --------- + --------- = 0.884

        Dtol
               Dtol                Dtol
        Dtol
        Itol
       Itol
Conclusion: 
By wearing protective equipment as indicated above application of BAS 492 01F in field crops is considered to be without risk for the operator.

B.5.15.2a Measurement of operator exposure  (Annex IIIA 7.2.1.2)

No data, not necessary.
B.5.15.3a Estimation of bystander exposure (Annex IIIA 7.2.2)

BAS 492 01F with its active ingredients Kresoxim-methyl and fenpropimorph is proposed for usage in cereals. The usual form of application is by tractor-mounted boom sprayers without bystanders i.e. flaggers. Therefore, in practical use, no bystander can be exposed during application when GAP is observed.

B.5.15.4a Estimation of worker exposure (Annex IIIA 7.2.3.1)

BAS 492 01F  spray solution should cover all the plant parts that are to be protected. Considering the limited plant species and plant varieties to be treated as well as the comparable low application rate of 0.105 kg kresoxim-methyl per hectare and 0.210 kg fenpropimorph per hectare , transfer of product may occur on a limited scale only. It is concluded that measurement and further estimation of worker exposure is not opportune. Furthermore the proposed pre-harvest interval is at least 35 days. Therefore no personal protective equipment during re-entry is proposed.

B.5.15.5a Measurement of worker exposure (Annex IIIA 7.2.3.2)

No data, not necessary.
CANDIT

CANDIT  is the commercial name for  BAS 490 02 F (WG containing 500 g/kg kresoxim-methyl) BASF.

B.5.11.1b  Acute oral toxicity (Annex IIIA 7.1.1.1)

- Report: study on the acute oral toxicity of BAS 490 02 F in rats (Kirsch et al.,1994b, Dossier BASF)
Guidelines : 

Experimental protocol in compliance with the test B.1 of Directive 92/69/EEC or Diective 84/449/EEC or OECD 401  (1981-1987) :

GLP status : yes
Material and methods:

5 Wistar (CHBB:THOM,SPF) rats/sex received a single dose of BAS 490 02 F (lot n°.92-5) as a dispersion in aqua bidest.at a dose level of 5000mg/kg bw.
Findings : 

signs and symptoms : impaired general state, compulsary gnawing, diarrhea, salivation, in 1 female .Another 3 females and 1 male rat exhibited diarrhea.

mortality : no dead.

bw determination: no abnormality.

pathology : no pathologic findings.
Conclusion : 

The animals appeared normal 3 hours after application.
LD50 _ +_> 5000 mg/kg bw


B.5.11.2b Acute dermal toxicity (Annex IIIA.7.1.2)

- Report: study on the acute dermal toxicity of BAS 490 02 F in rats (Kirsch, et al.,1994c, Dossier BASF)

Guidelines: 

Protocol in compliance with method B.3 of Directive 92/69/EEC.

The study is GLP
Material and methods : 

5 Wistar rats (CHbb:THOM(SPF))/sex were exposed to BAS 490 02 F (lot n°.92-5)at a dose level of 2000mg/kg bw, ( 4 ml/kg) by dermal semi-occlusive application for 24 h.
Findings :

Mortality: no dead

Clinical observations: no signs of systemic toxicity and no local effects. 

bw determination: no abnormality.

Necropsy: no abnormalities noted.
Conclusion:

Under the conditions of this study , the LD50>  2000mg/kg bw.

B.5.11.3b Acute inhalation toxicity to rats (Annex IIIA.7.1.3)

- Report: study on the acute inhalation toxicity LC50 of BAS 490 02 F as a dust aerosol in rats -single 4-hour exposure (Gamer and Kirsch, 1994a, Dossier BASF)

Guidelines: 

Protocol in compliance with the method B.2 of the  Directive 92/69/EEC.

GLP status : yes
Material and methods:

5 Wistar rats (CHbb:THOM(SPF))/sex were exposed for 4 h by head-nose inhalation exposure to BAS 490 02 F (B.n°.92-5) at 5.7 mg/l. The particle size distribution yielded mass median aerodynamic diameters of 2.8 m which  is in a well respirable range.( respirability : 91%)ADVANCE \u3
Findings :
Mortality : no dead

Clinical signs : accelerated respiration during exposure and fur contamination on day 0.

Body weight : unchanged

Necropsy : no abnormalitiesADVANCE \d3
Conclusion: 
No lethality nor abnormalities were detected in the animals of the test group after exposure. 

LC50  > 5.7 mg/l

B.5.11.4b Skin irritation  (AnnexIIIA 7.1.4.)

- Report: study on the acute dermal irritation/corrosion of BAS 490 02 F in the rabbit (Rossbacher and Kirsch, 1994c, Dossier BASF)

Guidelines: 

Protocol in compliance with the test B.4 of Directive 92/69/EEC.

GLP status :yes

Material and methods : 
6 White Vienna rabbits were exposed to 0.5 g of BAS 490 02 F( lot n°.92-5) applied to the intact skin and covered with a semi-occlusive dressing during 4 h.
Findings: 

Evaluation of the data, according to the EU methodology, gave  the following results:

 
<Score erythema>ADVANCE \d324+48+72 hADVANCE \u3 = 0.1

<Score oedema  >ADVANCE \d324+48+72 hADVANCE \u3 = 0

The skin reactions were reversible within 48 h.
Conclusion : 

BAS 490 02 F has  no irritant properties and is therefore not classified.

B.5.11.5b Eye irritation  (Annex IIIA 7.1.5)

- Report: study on the acute  eye irritation  of BAS 490 02 F in the rabbits  (Rossbacher and Kirsch, 1994d, Dossier BASF)
Guidelines: 

Protocol fully in compliance with the method B.5 of Directives  92/69/EEC .

GLP status :yes
Material and methods : 

37 mg  of BAS 490 02 F (lot n°.92-5) was applied into the conjunctival sac of the right eyelid of 6 New white Vienna rabbits.
Findings:            

 

<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 0.0


<Score iris>                  ADVANCE \d324+48+72 hADVANCE \u3 =0.0

<Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 =0.2

<Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 =0.0

The findings were reversible within 48 h in all animals.
Conclusion : 

Under the test conditions chosen BAS 490 02 F does not give indication of an irritant property to the eye.

B.5.11.6b Skin sensitization  (Annex IIIA 7.1.6)

- Report: on the Buehler test for the sensitizing potential of BAS 490 02 F  in guinea-pigs. (Rossbacher and Kirsch, 1994e, Dossier BASF)
Guidelines: 

Protocol in compliance with the method B.6 of the  Directive 92/69/EEC .

GLP status :  yes  (no attest of competent authority).
Material and methods :

Pretest: 4 Female Guinea-pigs  (Pirbright strain) /dose were exposed to 0.5 ml of BAS 490 02 F( lot n°.92-5) during 6 h, 2 times.

Main test:20 Female Guinea-pigs  (Pirbright strain) received 3 inductions with 0.5 ml (60%)of BAS 490 02 F( lot n°.92-5) during 6 h on day 0, 7 and 14. A challenge was carried out 14 days after the third induction with 0.5 ml (60%) of the test substance formulation. A second group with 10 animals served as a control group.
Findings : 

The induction with the 60% test substance preparation did not cause any skin reactions in the animals of the test group. The controls were not treated because aqua bidest. was used as vehicle. The challenge with the 60% test substance preparation did not cause any skin reactions neither in the control nor in the test animals.


sensitization rate  : 0%
Conclusion : 

CANDIT does not have a sensitizing effect on the skin in the Buehler test.

B.5.11.7b Additional studies for combinations of plant protection products  (Tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7)

No data submitted

B.5.12.1b Dermal absorption, in vivo in the rat (Annex IIIA 7.3)

A subacute dermal toxicity study is included in the dossier of Kresoxim-methyl,as well as a penetration study through human and rat skin in vitro , but no data on dermal absorption study in vivo.

B.5.12.2b Comparative  dermal absorption, in vitro using rat and human skin (Annex IIIA 7.3)

 Direct measurement of percutaneous penetration in vitro indicated that 80% of a low dose, to 14% of a high dose, penetrated through human skin. However, the concentration tested were quite low, the maximal concentration being 0.350 mg/cm2.   The subacute dermal toxicity study in the rat, included in the dossier, was performed at 1000 mg/kg, which should give a local dose of about 10 mg/cm2, probably leading to a small fractional absorption, order of magnitude 10%. In the subacute dermal study no signs of systemic toxicity were observed.

CANDIT did not cause dermal toxicity up to dose levels of 2000 mg/kg in acute toxicity tests. Dut to the margin of safety for operators with respect to the AOEL, it is not necessary to perform additional testing. For the purpose of operator exposure calculations, a 10% rate of dermal absorption was applied to the NOAEL.

B.5.13b Toxicological data on non active substances  (Annex IIIA 7.4 and point 4 of the introduction)

No data, not necessary.

B.5.14b Summary of the toxicity of the formulation CANDIT  

Table B.5.14b -1 : Summary of toxicological data of CANDIT 

	test
	species
	results
	classification
	references

	acute oral
	rat
	>  5000 mg/kg bw
	-
	Kirsch et al.,1994b

	acute dermal
	rat
	>  2000 mg/kg bw
	-
	Kirsch, et al.,1994c

	acute inhalation
	rat
	>  5.7 mg/l
	-
	Gamer and Kirsch, 1994a

	skin irritation
	rabbit
	not irritant
	-
	Rossbacher and Kirsch, 1994c

	eye irritation
	rabbit
	not irritant
	-
	Rossbacher and Kirsch, 1994d

	skin sensitization

Buehler test
	guinea-pig
	not sensitizer
	-
	Rossbacher and Kirsch, 1994e


According to Dir. 88/379/EEC , CANDIT, containing Kresoxim-methyl which is classified in cat. 3 for carcinogeni​city, needs also to be classified  in cat. 3 and labelling will be adapted  consequently.

B.5.15b Exposure data  (Annex IIIA 7.2)

BAS 490 02 F is intended to be used in orchard using an adapted equipment normally used in fruit arboriculture.

Application rate for apples and pears : 0.2 kg/ha corresponding to  100 g a.s./ha.

Pulverisation : 1500l/ha, giving a concentration of 0.0066% Kresoxim-methyl.

Nebulisation : 200l/ha, giving a concentration of 0.0495% Kresoxim-methyl.

For these intended uses, resulting exposure is essentially by inhalation and dermal route.

B.5.15.1b Estimation of operator exposure (Annex IIIA 7.2.1.1)

Estimation of operator exposure (without protective equipment) was realized by the notifier using the German operator risk assessment model.

Type of formulation : dispersible granules (WG)

Type of equipment : tractor-mounted equipment

Application rate : 0.105 kg a.s./ha (max. application rate)Area treated/day : 8 ha

AOEL: 0.072 mg/kg bw/d  
è Itol = 5.04 mg/person

èDtol = 50.4 mg/person

Table B.5.15.1-1b : Estimation of operator exposure- fruit arboriculture of CANDIT

	Exposure
	
	mg/person/d

	Mixing
	
	

	dermal exposure - hands
	DM(H)
	1.6

	inhalation exposure
	IM
	0.0064

	Application
	
	

	dermal exposure - hands
	DA(H)
	0.56

	dermal exposure - body
	DA(B)
	7.68

	dermal exposure - head
	DA(C)
	0.96

	inhalation exposure
	IA
	0.0144

	
	
	

	Total
	
	10.8208


Risk assessment is based on the comparison of the estimated exposure to the tolerable exposure for each exposure route.

        DM(H)                    D A(H)     DA(B)
 DA(C)
        IM
      IA
E = “total degree of exposure” =   --------- + --------- + --------- + --------- + --------- + --------- = 0.218

        Dtol
               Dtol                Dtol
        Dtol
        Itol
       Itol
Conclusion : calculation of exposure indicates that even in the absence of protective equipment, a sufficient safety margin exist between exposure and proposed AOEL.

B.5.15.2b Measurement of operator exposure  (Annex IIIA 7.2.1.2)

No data, not necessary.

B.5.15.3b Estimation of bystander exposure (Annex IIIA 7.2.2)

The usual  form of application is by tractor mounted  boom sprayers without  bystander. Therefore, when the GAP are observed, no bystander can be exposed during application.

B.5.15.4b Estimation of worker exposure (Annex IIIA 7.2.3.1)

BAS 490 02 F  spray solution should cover all the plant parts that are to be protected. Considering the limited plant species and plant varieties to be treated as well as the comparable low application rate of 0.1 kg kresoxim-methyl per hectare , transfer of product may occur on a limited scale only. It is concluded that measurement and further estimation of worker exposure is not opportune. Furthermore the proposed pre-harvest interval is at least 35 days.

B.5.15.5b Measurement of worker exposure (Annex IIIA 7.2.3.2)

No data, not necessary.

ALLEGRO

ALLEGRO is the commercial name for  BAS 494 02 F (SC containing 125 g/l kresoxim-methyl and 125 g/l epoxiconazol) BASF.

B.5.11.1c  Acute oral toxicity (Annex IIIA 7.1.1.1)

- Acute oral toxicity in rats : test substance BAS 494 02 F (de Jouffrey et al.,1994, Dossier BASF)

Guidelines : 

Experimental protocol in compliance with the test B.1 of Directive 92/69/EEC or Directive 84/449/EEC or OECD 401  (1981-1987) :

GLP status : yes(no attest of competent authority)
Material and methods:

5 Sprague-Dawley ICO:OFA-SD(IOPS Caw) rats/sex received a single dose of BAS 494 02 F(lot n°.93-1) in its original form at a dose level of 5000mg/kg bw.
Findings : 
signs and symptoms : no effects.

mortality : no dead.

bw determination: no abnormality.

pathology : no pathologic findings.
Conclusion :
LD50 _+_> 5000 mg/kg bw


B.5.11.2c Acute dermal toxicity (Annex IIIA.7.1.2)

-  Acute dermal toxicity in rats. Test substance BAS 494 02 F (de Jouffrey et al.,1994a, Dossier BASF)

Guidelines: 

Protocol in compliance with method B.3 of Directive 92/69/EEC.

The study is GLP (no attest of competent authority)
Material and methods : 

5 Sprague-Dawley ICO:OFA-SD(IOPS Caw) rats/sex were exposed to BAS 494 02 F (lot n°.92-5)at a dose level of 5000mg/kg bw, by dermal semi-occlusive application for 24 h.
Findings :

Mortality: no dead.

Clinical observations: no signs of systemic toxicity and no local effects. 

bw gain: no abnormality.

Necropsy: no abnormalities noted.
Conclusion: 

Under the conditions of this study , the LD50>  5000mg/kg bw

B.5.11.3c Acute inhalation toxicity to rats (Annex IIIA.7.1.3)

- Report: study on the acute inhalation toxicity LC50 of BAS 494 02 F as a aerosol in rats -single 4-hour exposure (Gamer and Kirsch, 1994b, Dossier BASF)

Guidelines: 

Protocol in compliance with the method B.2 of the  Directive 92/69/EEC.

GLP status : yes (no attest of competent authority)
Material and methods:

5 Wistar rats (CHbb:THOM(SPF))/sex were exposed for 4 h by head-nose inhalation exposure to BAS 494 02 F(B.n°.93-1) at 5.3 mg/l. The particle size distribution yielded mass median aerodynamic diameters of 2.9 m which  is in a well respirable range.( respirability : 90%)ADVANCE \u3
Findings :

Mortality : no dead.

Clinical signs :  all exposed animals presented an irregular and accelerated respiration during exposure .

Body weight : unchanged.

Necropsy : no abnormalities.ADVANCE \d3
Conclusion : no lethality nor abnormalities were detected in the animals of the test group after exposure. 

LC50  > 5.3 mg/l

B.5.11.4c Skin irritation  (Annex IIIA 7.1.4)

-  Acute dermal irritation in rabbits : test substance BAS 494 02 F (de Jouffrey et al.,1994b, Dossier BASF)

Guidelines: 

Protocol in compliance with the test B.4 of Directive 92/69/EEC.

GLP status : yes (no attest of competent authority)

Material and methods : 

6 male New Zealand White rabbits were exposed to 0.5 ml of BAS 494 02 F( lot n°.93-1) applied to the intact skin and covered with a semi-occlusive dressing during 4 h.
Findings: 

Evaluation of the data, according to the EU methodology, gave  the following results:

<Score erythema>ADVANCE \d324+48+72 hADVANCE \u3 = 0.55

<Score oedema  >ADVANCE \d324+48+72 hADVANCE \u3 = 0

Dryness of skin was observed in 1 animal from day 3 to 5.
Conclusion :

BAS 494 02 F has  no irritant properties and is therefore not classified.

B.5.11.5c Eye irritation  (Annex IIIA 7.1.5)

-  Acute eye irritation in rabbits : test substance BAS 494 02 F (de Jouffrey et al.,1994c, Dossier BASF)

Guidelines: 

Protocol fully in compliance with the method B.5 of Directives  92/69/EEC .

GLP status :yes (no attest of competent authority)
Material and methods : 

0.1 ml of BAS 494 02 F(lot n°.93-1) was applied into the conjunctival sac of the right eyelid of 6 New Zealand white rabbits.
Findings :           

<Score cornea opacity.>ADVANCE \d324+48+72 hADVANCE \u3 = 0.0


<Score iris>                  ADVANCE \d324+48+72 hADVANCE \u3 =0.0

<Score erythema>         ADVANCE \d324+48+72 hADVANCE \u3 =0.0

<Score chemosis>         ADVANCE \d324+48+72 hADVANCE \u3 =0.0
Conclusion : 

Under the test conditions chosen BAS 494 02F does not give indication of an irritant property to the eye.

B.5.11.6c Skin sensitization  (Annex IIIA 7.1.6)

-  Skin sensitizing test in guinea-pigs (modified Buehler test : test substance BAS 494 02F) 

(de Jouffrey et al.,1994d, Dossier BASF)

Guidelines: 

Protocol not fully  in  compliance with the method B.6 of the  Directive 92/69/EEC .

GLP status :  yes  (no attest of competent authority).
Material and methods : 

20 Guinea-pigs  (Dunkin-Hartley strain) received 9 inductions with 0.5 ml of BAS 494 02F in its original form( lot n°.93-1) during 6 h on day 1, 3, 5, 8, 10, 12, 15, 17 and 19. A challenge was carried out 10days after the third induction with 0.5 ml of the test substance formulation in its original form. A second group with 10 animals served as a control group.
Deviation from the official protocol : 9 inductions were applied instead of 3.
Findings : 

During the induction period, slight erythema on day 4 in 1 animal of the treated group and dryness of the skin from day 4 to day 13 in animals of both groups, were observed.No cutaneous reaction was recorded 24 and 48 h  following removal of the pads of the cutaneous challenge.
Conclusion : 

ALLEGRO does not have a sensitizing effect on the skin in the modified Buehler test.

B.5.11.7c Additional studies for combinations of plant protection products  (Tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7)

No data submitted

B.5.12.1c Dermal absorption, in vivo in the rat (Annex IIIA 7.3)

A subacute dermal toxicity study is included in the dossier of Kresoxim-methyl,as well as a penetration study through human and rat skin in vitro , but no data on dermal absorption study in vivo.

B.5.12.2c Comparative  dermal absorption, in vitro using rat and human skin (Annex IIIA 7.3)

 Direct measurement of percutaneous penetration in vitro indicated that 80% of a low dose, to 14% of a high dose, penetrated through human skin. However, the concentration tested were quite low, the maximal concentration being 0.350 mg/cm2.   The subacute dermal toxicity study in the rat, included in the dossier, was performed at 1000 mg/kg, which should give a local dose of about 10 mg/cm2, probably leading to a small fractional absorption, order of magnitude 10%. In the subacute dermal study no signs of systemic toxicity were observed.

ALLEGRO did not cause dermal toxicity up to dose levels of 5000 mg/kg in acute toxicity tests. Dut to the margin of safety for operators with respect to the AOEL, it is not necessary to perform additional testing. For the purpose of operator exposure calculations, a 10% rate of dermal absorption was applied to the NOAEL.

B.5.13c Toxicological data on non active substances  (Annex IIIA 7.4 and point 4 of the introduction)

No data, not necessary.

B.5.14c Summary of the toxicity of the formulation ALLEGRO

Table B.5.14c-1: Summary of toxicity of ALLEGRO

	test
	species
	LD50
	classification
	references

	acute oral
	rat
	>  5000 mg/kg bw
	-
	de Jouffrey et al.,1994

	acute dermal
	rat
	>  5000 mg/kg bw
	-
	de Jouffrey et al.,1994a

	acute inhalation
	rat
	>  5.3 mg/l
	-
	Gamer and Kirsch, 1994b

	skin irritation
	rabbit
	not irritant
	-
	de Jouffrey et al.,1994b

	eye irritation
	rabbit
	not irritant
	-
	de Jouffrey et al.,1994c

	skin sensitization- Buehler test
	guinea-pig
	not sensitizer
	-
	de Jouffrey et al.,1994d


According to Dir. 88/379/EEC , ALLEGRO, containing Kresoxim-methyl and epoxiconazol which are classified in cat. 3 for carcinogenicity, needs also to be classified  in cat. 3 and labelling will be adapted  consequently.

B.5.15c Exposure data  (Annex IIIA 7.2)

BAS 494 02 F is intended to be used in cereal cultures using an adapted equipment.

Application rate: 1 l/ha corresponding to  125 g Kresoxim-methyl + 125 g  epoxiconazol/ha.

Pulverisation : 1 l/ha diluted in 200 to 400 l H2O/ha.

For these intended uses, resulting exposure is essentially by inhalation and dermal route.

B.5.15.1c Estimation of operator exposure (Annex IIIA 7.2.1.1)

Estimation of operator exposure (without protective equipment) was realized by the notifier using the German operator risk assessment model.

Type of  formulation : concentrated suspension (SC).

Type of equipment : tractor-mounted equipment.

Application rate : 0.125 kg a.s./ha (max. application rate).

Area treated/day : 20 ha.

Kresoxim-methyl :

AOEL: 0.072 mg/kg bw/d  
è Itol = 5.04 mg/person

èDtol = 50.4 mg/person

Table B.5.15.1-1c Estimation of operator exposure- field crop use of ALLEGRO

	Exposure
	
	mg/person/d

	Mixing
	
	

	dermal exposure - hands
	DM(H)
	6

	inhalation exposure
	IM
	0.0015

	Application
	
	

	dermal exposure - hands
	DA(H)
	0.95

	dermal exposure - body
	DA(B)
	4

	dermal exposure - head
	DA(C)
	0.15

	inhalation exposure
	IA
	0.0025

	
	
	

	Total
	
	11.104


Risk assessment is based on the comparison of the estimated exposure to the tolerable exposure for each exposure route.

        DM(H)                    D A(H)     DA(B)
 DA(C)
        IM
      IA
E = “total degree of exposure” =   --------- + --------- + --------- + --------- + --------- + --------- = 0.221

        Dtol
               Dtol                Dtol
        Dtol
        Itol
       Itol
Conclusion : calculation of exposure indicates that even in the absence of protective equipment, a sufficient safety margin exist between exposure and proposed AOEL.

Epoxiconazol : 

Epoxiconazol has a low acute toxicity. After short term exposure (28 d), liver appeared to be the target organ as suggested by the hepatocellular hypertrophy consecutive to the smooth endoplasmic reticulum proliferation, reduction of hemoglobin and increased weight of adrenals. The NOAEL rat oral=26 mg/kg bw/d. A percutaneous study reported a NOAEL=100mg/kg bw/d. In mice,oral, NOAEL=93mg/kg bw /d and in dog, oral, NOAEL=16 mg/kg bw/d. After subchronic exposure (90 d), liver and adrenals were the target organs. In dogs, hypertrophy of epithelial tubular kidney cells was observed.

NOEL rat,oral=8 mg/kg bw/d ; NOEL mice,oral=2 mg/kg bw/d ; NOEL dog,oral=2 mg/kg bw/d 

After chronic exposure target organs were the liver (septal hepatitis) and blood  cells(decreased level, volum and hemoglobin conc.) 

NOEL dog,oral=1.1 mg/kg bw/d 

In carcinogenicity studies in rats, an increased level of neoplasia in adrenals was observed essentially in females.​NOEL rat,oral=2 mg/kg bw/d 

In mice, an increased level of adenomas and carcinomas were observed in liver. NOAEL=0.81 mg/kg bw/d.

The compound was not genotoxic.

At toxic maternal doses, an increased level of fetal resorption was observed. Skeletal malformations were observed  which were considered as embryotoxic. NOAEL maternal and fetal= 5 mg/kg bw/d

In rabbits, fetal resorption was essentially observed. NOAELmaternal=5 mg/kg bw/d and NOAEL fetal=20 mg/kg bw/d. An increased resorption was also reported in a three-generation study  in which a NOAEL=2.3 mg/kg bw/d.

The NOAEL oral, mice=0.81 mg/kg bw/d ¸ =1 mg/kg bw/d  was selected with an assessment factor of 100.

AOEL = 0.008 mg/kg bw/d
èItol  = 0.567mg/person.

è Dtol = 5.67 mg/person

Table B.5.15.1-2c : Estimation of operator exposure- field crop use of ALLEGRO

	Exposure
	
	mg/person/d

	Mixing
	
	

	dermal exposure - hands
	DM(H)
	6.00

	inhalation exposure
	IM
	0.0015

	Application
	
	

	dermal exposure - hands
	DA(H)
	0.95

	dermal exposure - body
	DA(B)
	4.00

	dermal exposure - head
	DA(C)
	0.15

	inhalation exposure
	IA
	0.0025

	Total
	
	11.104


Risk assessment is based on the comparison of the estimated exposure to the tolerable exposure for each exposure route.

        DM(H)                    D A(H)     DA(B)
 DA(C)
        IM
      IA
E = “total degree of exposure” =   --------- + --------- + --------- + --------- + --------- + --------- = 1.964

        Dtol
               Dtol                Dtol
        Dtol
        Itol
       Itol
If protective equipments (protective gloves during mixing and garment with boots during application, as recommen​ded by the labeling) are used, then the estimated exposure will be reduced by the corresponding reduction coefficient (r.c.).

- Protective gloves, during mixing with its r.c. of 0.01 reduces DM(H)/Dtol from 1.058 to 0.0105

- Garment and boots, during application with its r.c. of 0.05 reduces DA(B) /Dtol from 0.705 to 0.0352

        DM(H)                    D A(H)     DA(B)
 DA(C)
        IM
      IA
E = “total degree of exposure” =   --------- + --------- + --------- + --------- + --------- + --------- = 0.244

        Dtol
               Dtol                Dtol
        Dtol
        Itol
       Itol
Conclusion : 
By wearing protective equipment as indicated above, application of BAS 494 02 F in cereal crops gives a degree of exposure is lower than 1.

B.5.15.2c Measurement of operator exposure  (Annex IIIA 7.2.1.2)

No data, not necessary.

B.5.15.3c Estimation of bystander exposure (Annex IIIA 7.2.2)

The usual  form of application is by tractor mounted sprayers without  bystander. Therefore, when the GAP are observed, no bystander can be exposed during application.

B.5.15.4c Estimation of worker exposure (Annex IIIA 7.2.3.1)

BAS 494 02F  spray solution should cover all the plant parts that are to be protected. Considering the limited plant species and plant varieties to be treated as well as the comparable low application rate of 0.125 kg /ha kresoxim-methyl and of 0.125 kg/ha epoxiconazol, transfer of product may occur on a limited scale only. It is concluded that measurement and further estimation of worker exposure is not opportune. Furthermore the proposed pre-harvest interval is at least 35 days. 

B.5.15.5c Measurement of worker exposure (Annex IIIA 7.2.3.2)

No data, not necessary.

B.5.16 References relied on

See Annex A.

ANNEX B

Kresoxim-methyl

Appendix C : Estimation of the exposure

	Estimation of the exposure 


	MENTOR
	kresoxim-methyl
	cereals

	
	fenpropimorph
	

	CANDIT
	kresoxim-methyl
	orchards

	ALLEGRO
	kresoxim-methyl
	cereals



	
	epoxiconazole
	


	German Model for the determination of the operator exposure

	use in cereals as a post emergence application- 0.7 l BAS 492 01F/ha both in wheat and barley


	PRODUCT DATA
	
	
	

	Product
	MENTOR 
	
	

	Active ingredient
	Kresoxim-methyl
	
	

	Concentration of the product 

( mg/ml)
	150
	
	

	Formulation type
	SE
	
	


	Application technique
	tractor-mounted equipment
	


	Use rate ( kg a.s./ha)
	0.105
	
	

	Area treated per day (ha)
	20
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOEL oral
	
	

	NOAEL (mammal)(mg/kg/d)
	36
	
	

	Body weight (kg)
	70
	
	


	Assessment factor
	250 ( f absorption: 50/100)
	


	AOEL(human)(mg/kg/d)
	0.072
	
	

	
	Otol
	Dtol
	Itol

	Tolerable expo​sure(human)(mg/person/d)
	5.04
	50.4
	5.04

	
	
	
	


	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION




	D*M(H) (mg/person*kg a.s.)
	2.4
	
	

	D*A(H) (mg/person*kg a.s.)
	0.38
	
	

	D*A(B) (mg/person*kg a.s.)
	1.6
	
	

	D*A(C) (mg/person*kg a.s.)
	0.06
	
	

	I*M (mg/person*kg a.s.)
	0.0006
	
	

	I*A (mg/person*kg a.s.)
	0.001
	
	


	ESTIMATION OF OPERATOR EXPOSURE




	Mixing
	Without protection
	With protection
	

	DM(H)
	5.04
	0.0504
	

	IM
	0.00126
	0.00126
	

	
	
	
	

	Application
	
	
	

	DA(H)
	0.798
	0.798
	

	DA(B)
	3.36
	0.168
	

	DA(C)
	0.126
	0.126
	

	IA
	0.0021
	0.0021
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0.1
	0.001
	

	DA(H)/Dtol
	0.015833
	0.015833
	

	DA(B)/Dtol
	0.066667
	0.00333
	

	DA(C)/Dtol
	0.0025
	0.0025
	

	IM/Itol
	0.00025
	0.00025
	

	IA/Itol
	0.000417
	0.000417


	

	Degree of exposure(E)
	0.1856
	0.02333
	


	German Model for the determination of the operator exposure

	use in cereals as a post emergence application- 0.7 l BAS 492 01F/ha both in wheat and barley


	PRODUCT DATA
	
	
	

	Product
	MENTOR 
	
	

	Active ingredient
	fenpropimorph
	
	

	Concentration of the product ( mg/ml)
	300
	
	

	Formulation type
	SE
	
	

	Application technique
	tractor-mounted equip​ment
	
	

	Use rate ( kg a.s./ha)
	0.21
	
	

	Area treated per day (ha)
	20
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOEL oral
	
	

	NOAEL (mammal)(mg/kg/d)
	0.38
	
	

	Body weight (kg)
	70
	
	

	Assessment factor
	100
	
	

	AOEL(human)(mg/kg/d)
	0.0038
	
	

	
	Otol
	Dtol
	Itol

	Tolerable expo​sure(human)(mg/person/d)
	0.266
	2.66
	0.266

	
	
	
	


	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION




	D*M(H) (mg/person*kg a.s.)
	2.4
	
	

	D*A(H) (mg/person*kg a.s.)
	0.38
	
	

	D*A(B) (mg/person*kg a.s.)
	1.6
	
	

	D*A(C) (mg/person*kg a.s.)
	0.06
	
	

	I*M (mg/person*kg a.s.)
	0.0006
	
	

	I*A (mg/person*kg a.s.)
	0.001
	
	

	
	
	
	


	ESTIMATION OF OPERATOR EXPOSURE




	Mixing
	Without protection
	With protection
	

	DM(H)
	10.08
	0.1008
	

	IM
	0.00252
	0.00252
	

	
	
	
	

	Application
	
	
	

	DA(H)
	1.596
	1.596
	

	DA(B)
	6.72
	0.336
	

	DA(C)
	0.252
	0.252
	

	IA
	0.0042
	0.0042
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	3.7894
	0.037895
	

	DA(H)/Dtol
	0.6
	0.6
	

	DA(B)/Dtol
	2.5263
	0.126316
	

	DA(C)/Dtol
	0.09473
	0.094737
	

	IM/Itol
	0.009474
	0.009474
	

	IA/Itol
	0.015789
	0.015789
	

	
	
	
	

	Degree of exposure(E)
	7.03578
	0.8842
	

	
	
	
	


	German Model for the determination of the operator exposure

	Fruit arboriculture corresponding to a tractor mounted spraying


	PRODUCT DATA
	
	
	

	Product
	Candit (N 9289)
	
	

	Active ingredient
	Kresoxim-methyl
	
	

	Concentration of the product

 ( mg/ml)
	500
	
	

	Formulation type
	WG
	
	

	Application technique
	tractor mounted spraying
	
	

	Use rate ( kg a.s./ha)
	0.1
	
	

	Area treated per day (ha)
	8
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOEL oral
	
	

	NOAEL (mammal)(mg/kg/d)
	36
	
	

	Body weight (kg)
	70
	
	


	Assessment factor
	250 ( f absorption : 50/100)
	


	AOEL(human)(mg/kg/d)
	0.072
	
	

	
	Otol
	Dtol
	Itol

	Tolerable expo​sure(human)(mg/person/d)
	5.04
	50.4
	5.04

	
	
	
	


	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION




	D*M(H) (mg/person*kg a.s.)
	2
	
	

	D*A(H) (mg/person*kg a.s.)
	0.7
	
	

	D*A(B) (mg/person*kg a.s.)
	9.6
	
	

	D*A(C) (mg/person*kg a.s.)
	1.2
	
	

	I*M (mg/person*kg a.s.)
	0.008
	
	

	I*A (mg/person*kg a.s.)
	0.018
	
	

	
	
	
	


	ESTIMATION OF OPERATOR EXPOSURE




	Mixing
	Without protection
	With protection
	

	DM(H)
	1.6
	0.016
	

	IM
	0.0064
	0.0064
	

	
	
	
	

	Application
	
	
	

	DA(H)
	0.56
	0.56
	

	DA(B)
	7.68
	0.384
	

	DA(C)
	0.96
	0.96
	

	IA
	0.0144
	0.0144
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0.031746
	0.000317
	

	DA(H)/Dtol
	0.01111
	0.01111
	

	DA(B)/Dtol
	0.152381
	0.007619
	

	DA(C)/Dtol
	0.019048
	0.019048
	

	IM/Itol
	0.00127
	0.00127
	

	IA/Itol
	0.002857
	0.002857
	

	Degree of exposure(E)
	0.218413
	0.0409
	

	
	
	
	


	German Model for the determination of the operator exposure

	use in cereals using a  tractor mounted spraying equipment


	PRODUCT DATA
	
	
	

	Product
	ALLEGRO
	
	

	Active ingredient
	Kresoxim-methyl
	
	

	Concentration of the product 

( mg/ml)
	125
	
	

	Formulation type
	SC
	
	


	Application technique
	tractor -mounted equipment equipment
	


	Use rate ( kg a.s./ha)
	0.125
	
	

	volume treated
	?
	
	

	Area treated per day (ha)
	20
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOEL oral
	
	

	NOAEL (mammal)(mg/kg/d)
	36
	
	

	Body weight (kg)
	70
	
	


	Safety factor
	250 ( f absorption : 50/100)
	


	AOEL(human)(mg/kg/d)
	0.1
	
	

	
	Otol
	Dtol
	Itol

	Tolerable expo​sure(human)(mg/person/d)
	5.04
	50.4
	5.04

	
	
	
	


	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION




	D*M(H) (mg/person*kg a.s.)
	2.4
	
	

	D*A(H) (mg/person*kg a.s.)
	0.38
	
	

	D*A(B) (mg/person*kg a.s.)
	1.6
	
	

	D*A(C) (mg/person*kg a.s.)
	0.06
	
	

	I*M (mg/person*kg a.s.)
	0.0006
	
	

	I*A (mg/person*kg a.s.)
	0.001
	
	

	
	
	
	


	ESTIMATION OF OPERATOR EXPOSURE




	Mixing
	Without protection
	With protection
	

	DM(H)
	6
	0.06
	

	IM
	0.0015
	0.0015
	

	
	
	
	

	Application
	
	
	

	DA(H)
	0.95
	0.95
	

	DA(B)
	4
	0.2
	

	DA(C)
	0.15
	0.15
	

	IA
	0.0025
	0.0025
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	0.119048
	0.00119
	

	DA(H)/Dtol
	0.018849
	0.01884
	

	DA(B)/Dtol
	0.079365
	0.00396
	

	DA(C)/Dtol
	0.002976
	0.002976
	

	IM/Itol
	0.000298
	0.000298
	

	IA/Itol
	0.000496
	0.000496
	

	
	
	
	

	Degree of exposure(E)
	0.221
	0.0277
	

	
	
	
	


	German Model for the determination of the operator exposure

	use in cereals using a  tractor mounted spraying equipment


	PRODUCT DATA
	
	
	

	Product
	ALLEGRO
	
	

	Active ingredient
	epoxiconazole
	
	

	Concentration of the product

 ( mg/ml)
	125
	
	

	Formulation type
	SC
	
	


	Application technique
	tractor mounted equipment
	


	Use rate ( kg a.s./ha)
	0.125
	
	

	Area treated per day (ha)
	20
	
	

	
	
	
	

	AOEL CALCULATION
	
	
	

	
	AOEL oral
	
	

	NOAEL (mammal)(mg/kg/d)
	0.81
	
	

	Body weight (kg)
	70
	
	

	Assessment factor
	100
	
	

	AOEL(human)(mg/kg/d)
	0.008
	
	

	
	Otol
	Dtol
	Itol

	Tolerable exposure(human) (mg/person/d)
	0.567
	5.67
	0.567

	
	
	
	


	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION




	D*M(H) (mg/person*kg a.s.)
	2.4
	
	

	D*A(H) (mg/person*kg a.s.)
	0.38
	
	

	D*A(B) (mg/person*kg a.s.)
	1.6
	
	

	D*A(C) (mg/person*kg a.s.)
	0.06
	
	

	I*M (mg/person*kg a.s.)
	0.0006
	
	

	I*A (mg/person*kg a.s.)
	0.001
	
	

	
	
	
	


	ESTIMATION OF OPERATOR EXPOSURE




	Mixing
	Without protection
	With protection
	

	DM(H)
	6
	0.06
	

	IM
	0.0015
	0.0015
	

	
	
	
	

	Application
	
	
	

	DA(H)
	0.95
	0.95
	

	DA(B)
	4
	0.2
	

	DA(C)
	0.15
	0.15
	

	IA
	0.0025
	0.0025
	

	RISK ASSESSMENT
	
	
	

	
	
	
	

	DM(H)/Dtol
	1.0582
	0.01058
	

	DA(H)/Dtol
	0.16754
	0.16754
	

	DA(B)/Dtol
	0.705467
	0.03527
	

	DA(C)/Dtol
	0.026455
	0.02645
	

	IM/Itol
	0.002646
	0.00264
	

	IA/Itol
	0.004409
	0.00440
	

	
	
	
	

	Degree of exposure(E)
	1.964
	0.244
	

	
	
	
	


ANNEX B

Kresoxim-methyl

B.6 Residue data

Introductory remarks

Metabolism and rotational crop studies were carried out using 2 positions for radiolabelling as mentioned in the figure herebelow.

Kresoxim-methyl:

     Ring A                                 Ring B
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Position of 14C label : uniformly in the phenyl ring A ([ring A-U-14C]-kresoxim-methyl) or B ([ring B-U-14C]-kresoxim-methyl).
Position of 13C label: CH3-O-*CO-*C=N-O-CH3 ([13C]-kresoxim-methyl).

                                                          /

Appendix to this section contains the different metabolic pathways with the structure of metabolites for which only reference codes are given in this section, as well as the chemical names of synthetic reference compounds used in the metabolism studies.

B.6.1 Metabolism, distribution and expression of residues in plants (Annex IIA 6.1)

B.6.1.1 Metabolism, distribution and expression of residues in apples

Plant Uptake study with 14C-242 009 in apples (leaf application) (Hofmann M.; 1992a)

Guidelines : 
Derived from EPA/FIFRA, § 171-4
GLP :

 yes

Material and Methods :
Test substance: [Ring B-U-14C]-kresoxim-methyl.

5 apple trees were treated six-fold with a 0.027% a.s. spray solution corresponding to 400 g a.s./ha, from the stage “beginning of flowering”. The spray solution was applied to runoff. Samples of fruits, leaves and branches were taken 14 days after last treatment for combustion analysis and liquid scintillation counting.

Findings :

At harvest time, the following total radioactive residues were found (determined as kresoxim-methyl-equivalents):

- peel: 1.39 mg/kg

- fruit pulp: 0.061 mg/kg

- core: 0.053 mg/kg

- leaves: 18.5 mg/kg

- branches: 1.73 mg/kg

Conclusions : 

The translocation of the compound from apple peel to pulp and core is very low.

Plant Uptake study with 14C-242 009 in apples (early application) (Hofmann M.; 1992b)
Guidelines : 

Derived from EPA/FIFRA, § 171-4
GLP :

 yes

Material and Methods :
Test substance : [Ring B-U-14C]-kresoxim-methyl.

2 apple trees were treated twice with a 0.027% a.s. spray solution corresponding to 400 g a.s./ha. The first applica​tion was done on the stage “beginning of flowering” and the second on the stage “petals fall”. The spray solution was applied to runoff. Samples of fruits, leaves and branches were taken at harvest time for combustion analysis and liquid scintillation counting.

Findings :

At harvest time, the following total radioactive residues were found (determined as kresoxim-methyl-equivalents):

- peel: 0.045 mg/kg

- fruit pulp: 0.007 mg/kg

- core: 0.039 mg/kg

- leaves: 1.03 mg/kg

- branches: 0.408 mg/kg

Conclusions :
Weak translocation from the flowers to the fruits.

Plant Uptake study with 14C-242 009 in apples (fruit treatment) (Hofmann M.; 1992c).

Guidelines :
 Derived from EPA/FIFRA, § 171-4
GLP : 

yes

Material and Methods :
Test substance: [Ring B-U-14C]-kresoxim-methyl and [13C]-kresoxim-methyl, ratio 2/1.

Fruits were treated twice directly with a spray solution containing 0.054% a.s. to runoff. Leaves and branches were protected with a foil. 14 days after the last treatment, fruits and leaves were sampled for combustion analysis and liquid scintillation counting.

Findings :

The following total radioactive residues were found (determined as kresoxim-methyl-equivalents):

- peel: 5.68 mg/kg

- fruit pulp: 0.024 mg/kg

- core: 0.016 mg/kg

- leaves: 0.230 mg/kg

Conclusions :
The translocation of the compound from apple peel to pulp and core is very low.
The metabolism of 14C-242009 (14C-BAS 490 F) in apples (Grosshans F.; 1994a)

Guidelines : 
EPA/FIFRA, § 171-4
GLP :

 yes

Material and Methods :
The metabolism of kresoxim-methyl in apples was investigated on samples of fruits taken in the 3 hereabove mentioned uptake studies.

Peel and pulp were extracted separately with methanol. The extractable radioactivity was characterized by liquid-liquid partition with ethyl acetate and by TLC and HPLC analysis.

The metabolites present in the methanolic extract were isolated as far as possible by HPLC and their structures were elucidated by MS and/or by chromatographic comparison with reference compounds. Conjugates were treated with glucosidase.

For characterization of "bound" radioactivity, the methanol unextractable radioactive residue was treated with dilute aqueous ammonia. Fractionations for lignin and cellulose were carried out.

Findings : 

Based on the calculation for the whole fruits, 94 % to 98 % of the TRR could be extracted with methanol. Between 85% (for early applications) and 95% (for late applications) of the residues contained in the methanol extract were partitioned into ethyl acetate.

The extracts of apples from all plant uptake trials qualitatively show similar metabolite patterns. The extracts contained predominantly unchanged parent kresoxim-methyl.

In total, 93.2 % of the extractable residues (88.4 % of the TRR) could be identified in apples from "leaf application". The remaining extractable radioactivity, which was split into many peaks, was too low for identification (0.002 mg/kg to 0.006 mg/kg).

It was shown that there was no marked change in the nature of radioactive residues during sample storage (13 months).

The following table gives an overview of the results of the study.

Table B.6.1.1-1 :  Investigation of the nature and amounts of residues of kresoxim-methyl equiv. in apples following three different application modes.

	treatment mode
	6 leaf applications PHI 14 days - 400 g/ha
	2 early applications PHI 149 days - 400 g/ha
	2 fruit treatments PHI 14 days - 0.054% runoff

	
	mg/kg
	% TRR
	mg/kg
	% TRR
	mg/kg
	% TRR

	peel

pulp

whole apple (calculated)
	2.1581

0.0324

0.3591
	92

8
	0.2897

0.0052

0.0407
	89

11
	6.3017

0.0231

0.8374
	97.6

2.4

	Elucidation of extractable radioactive residues (ERR calculated for whole apples)

	ERR (methanol extract)
	0.341
	94.9
	0.038
	94.3
	0.822
	98.2

	parent
	0.281
	78.3
	0.0301
	74.0
	0.7788
	93.0

	490M0
	0.0117
	3.3
	0.0005
	1.2
	0.0182
	2.2

	490M1
	0.0106
	3.0
	0.0008
	1.9
	0.0118
	1.4

	490M17 (*)
	0.0057
	1.6
	0.0006
	1.4
	0.0032
	0.4

	glucosides of 490M2 and 490M9
	0.0188
	5.2
	0.0025
	6.1
	0.0088
	1.1

	others (* *)
	0.0117
	4.9 (4)
	0.004
	9.8 (4)
	0.0014
	0.4 (4)

	Elucidation of residual (non extractable) radioactive residues (RRR calculated for whole apples)

	RRR (not extracted residues)
	0.018
	5.1
	0.002
	5.7
	0.015
	1.8

	Lignin
	0.011
	3.1
	
	
	
	

	cellulose
	-
	-
	
	
	
	

	ammonia extracts
	0.0079
	2.2
	
	
	
	


(*): Metabolite 490M17 was not identified as such in the course of the study. The corresponding peak has however the same MS spectrum as metabolite 490M17 in the wheat study.

(**): number of peaks.

Conclusion :
The metabolic pathway of kresoxim-methyl in apples may be established (see fig. 6.1.1 in appendix to this section).

The parent compound is the major constituant of the residue in apples. One metabolite was not recovered in the rat (490M17). Its toxicological significance is discussed under the point B.6.3 (Definition of the residue).

B.6.1.2 Metabolism, distribution and expression of residues in spring wheat

Plant Uptake Study with 14C-BAS 490 00 F in Spring Wheat (Hofmann M.; 1991a)

Guidelines : 
Derived from EPA/FIFRA, § 171-4
GLP : 

yes

Material and Methods :

Test substance: [Ring B-U-14C]-kresoxim-methyl.

Spring wheat plants were treated twice (leaf application) with an application rate corresponding to  250 g a. i./ha. 1st application was done at "leaf sheaths lengthen" (according to Zadock stage 29); 2nd application was done at "first ears just visible" (according to Zadock 52). The study was performed in a phytotron climatic chamber with Xenon arc lamps. Plants were harvested 64 days after the second application for combustion analysis and liquid scintillation counting.

Findings:

At harvest time the following total radioactive residues (TRR) were determined (as kresoxim-methyl-equivalents):

- grains: 0.059 mg/kg

- glumes: 1.871 mg/kg

- straw: 12.924 mg/kg

- roots: 1.142 mg/kg

- soil: 0.038 mg/kg

Conclusion:

Some transfer occurred to the roots and (in a very limited extent) to the grains.

Plant Uptake Study with 14C-BAS 490 00 F in Spring Wheat (Hofmann M.; 1991b)

Guidelines : 

Derived from EPA/FIFRA, § 171-4
GLP :

 yes

Material and Methods :

Test substance: [Ring B-U-14C]-kresoxim-methyl and [13C]-kresoxim-methyl, ratio 1/1.

Spring wheat plants were treated twice (leaf application) with an application rate corresponding to  1250 g a. i./ha. Applications were done at GS 29 and 52 (according to Zadock).The study was performed in a phytotron climatic chamber with Xenon arc lamps. Plants were harvested 63 days after the second application for combustion analysis and liquid scintillation counting.
Findings:

At harvest time the following total radioactive residues (TRR) were determined (as kresoxim-methyl-equivalents):

- grains: 0.280 mg/kg

- glumes: 10.815 mg/kg

- straw: 44.799 mg/kg

- roots: 3.169 mg/kg

- soil: 0.214 mg/kg
Conclusion:

Some transfer occurred to the roots and (in a very limited extent) to the grains.
The Metabolism of 14C-BAS 490 F (14C-242009) in Wheat (Grosshans F.; 1994b)

Guidelines : 
EPA/FIFRA, § 171-4
GLP :

 yes

Material and Methods :

The metabolism of kresoxim-methyl in wheat was investigated on samples of forage, straw and grains taken in the 2 hereabove mentioned uptake studies. In the first uptake study, plants received a treatment at the double of the normal application rate. In the second study, the application rate was 10X the normal application rate.

The different plant parts were first extracted with methanol and subsequently with dilute aqueous ammonia (0.5%). The extractable radioactivity was characterized by liquid-liquid partition, by solid phase extraction, and by TLC and HPLC analysis.

The metabolites were isolated by HPLC as far as possible and their structures were elucidated by MS and/or by chromatographic comparison with reference compounds. Conjugates were treated with glucosidase.

For characterization of "bound" radioactivity, the unextractable radioactive residue was treated with enzymes, acids and bases. Fractionations for lignins, cellulose, protein, and starch were carried out.

Findings:

The following comments apply to the results obtained from experiments carried out on the samples from the "low treatment group". The information obtained from the “high treatment group” is qualitatively the same.

From forage more than 93 % TRR could be extracted with methanol. The extractability of radioactivity with MeOH from mature samples was lower. Only 30 % TRR could be extracted from grains and 82 % TRR from straw.

The subsequently performed extraction with dilute aqueous ammonia released an additional 31 % TRR from grains and 16 % TRR from straw. After liquid/liquid partition, the MeOH extractable radioactivity was predominantly found in the ethyl acetate phase (85 % to 92 % TRR).

97% of the radioactivity from the ammonia extracts could easily be isolated by chromatography on "phenyl" SPE cartridges.

The fractionation of "bound" radioactivity in straw (2.9 % TRR) indicated that 2.1 % TRR was associated with lignin and only 0.2 % TRR was incorporated into cellulose. In grains, a large percentage of radioactivity was associated with or incorporated into starch (31.7 % TRR from which 9.4 % TRR could be converted into 14CO2 by yeast fermentation of the glucose). Lignin contained 7.9 % TRR, protein 6.3 % TRR and cellulose 1.6 % TRR.

It was shown that there was no marked change in the nature of radioactive residues during sample storage over a time period of 21 months.

The following table gives the major results of the study.

Table B.6.1.2-1 :  Investigation of the nature and amounts of residues of kresoxim-methyl in spring wheat following spray treatments at a rate corresponding to 250 g/ha.

	Commodity
	forage, 55 days after 1 application
	grain, 64 days after 2 applications
	straw, 64 days after 2 applications

	
	mg/kg
	% TRR
	mg/kg
	% TRR
	mg/kg
	% TRR

	Total radioactive residues

	
	1.309
	100
	0.064
	100
	9.213
	100

	Extractable radioactive residues

	methanol
	1.22
	93.2
	0.020
	30.4
	7.551
	82.0

	aqueous ammonia
	0.062
	4.8
	0.020
	31.1
	1.486
	16.1

	Elucidation of extractable radioactive residues

	parent
	0.98
	74.8
	0.011
	17.2
	5.92
	64.3

	490M0
	0.016
	1.2
	0.0002
	0.3
	0.395
	3.9

	490M1
	0.039
	3.0
	-
	-
	0.126
	1.4

	490M17 (*)
	0.037
	2.8
	0.0005
	0.8
	0.329
	3.6

	490M2 glucoside
	0.029
	2.2
	-
	-
	0.387
	4.2

	490M9 glucoside
	0.103
	7.9
	
	3.8
	1.036
	11.2

	others (**)
	0.037
	5.6
	0.0196
	30.4
	0.823
	9.0

	Residual radioactive residues

	
	0.048
	3.7
	0.035
	38.8
	0.269
	2.9



	Elucidation of residual radioactive residues







	lignin
	
	
	0.005
	7.9
	0.198
	2.1

	cellulose
	
	
	0.001
	1.6
	0.020
	0.2

	proteine
	
	
	0.004
	6.3
	
	

	starch
	
	
	0.0155
	24.6
	
	

	starch work up losses
	
	
	0.0045
	7.0
	
	


(*) As no reference compound was available in the study for this metabolite, its structure is not confirmed. It has been characterized by a molecular weight of 313 in GC/MS and an hydroxylation in the A-ring by NMR.

(**) The radioactivity is split into many peaks characterized by their chromatographic properties.

Conclusion :
The metabolic pathway of kresoxim-methyl in wheat is presented in fig. 6.1.2 in appendix to this section.

The parent compound is the major constituant in forage, straw and grain, although representing in the case of grains only 17% of the total residues.The postulated structure of one metabolite (490M17) is not found back in the rat metabolism. Its toxicological significance is discussed under the point B.6.3 (definition of the residue).

B.6.1.3 Metabolism, distribution and expression of residues in grapes

Metabolism of 14C-BAS 490 F in grapes (Nelsen J.; 1995).

Guidelines : 
EPA/FIFRA, § 171-4 (a)
GLP :

 yes

Material and Methods :

Test substance: [Ring A-U-14C]-kresoxim-methyl and [Ring B-U-14C]-kresoxim-methyl.

Mature vines were sprayed five times at approximately 14 day intervals at the equivalent rate of 500 g/ha of 14C-BAS 490 F, representing about 5X the intended application rate. The last application was made 14 days before harvest (14 days PHI). The applications were made separately with 14C-BAS 490 F labelled in each of the aromatic rings.

After harvest, liquid scintillation counting was used for determining the total radioactive residues.

The extractability of the residues was investigated by rinsing, and subsequently extracting after homogenization grape samples with methanol. 

The rinsed and extracted residues were characterized by high pressure liquid chromatography (HPLC) and thin layer chromatography (TLC).

Identification of the nature of residues was carried out by co-chromatography in HPLC and TLC systems.

Polar and conjugated metabolites were bulk isolated and subjected to enzyme hydrolysis with ß-Glucosidase. The hydrolysis products were separately characterized by HPLC separation and co-chromatography. In addition, isolation and identification of released aglycones was performed by mass spectroscopy following bulk isolation of individual peaks.

Findings :
The extractability of residues with methanol was high (more than 90% of TRR for both labels). Simple rinses of the grapes surface removed 40% of the TRR.

Between 75 and 80% of the TRR could be identified. The major unidentified fractions appear to be a mixture of over 20 unhydrolysed conjugates and other polar materials all less than 0.05 mg/kg.

No major qualitative differences have been observed between the two labels.

Storage stability data for the whole grape over a 6 month period show no qualitative changes.

The following table gives an overview of the results of the study.

Table B. 6.1.3-1 : Investigation of the nature and amounts of residues of kresoxim-methyl in grapes after 5 treatments at 500 g a.s./ha.

	Label
	[Ring A-U-14C]-kresoxim-methyl
	[Ring B-U-14C]-kresoxim-methyl

	
	mg/kg
	%TRR
	mg/kg
	%TRR

	Total radioactive residues

	
	4.00
	100
	4.72
	100

	Extractable radioactive residues

	methanol rinses
	
	40
	
	40.5

	subsequent methanol extraction
	
	50.7
	
	45.8

	total
	3.63
	90.7
	4.07
	86.3

	Elucidation of extractable radioactive residues

	parent
	2.215
	55.4
	2.707
	57.4

	490M0
	0.139
	3.49
	0.177
	3.75

	490M9
	0.05
	1.25
	0.066
	1.4

	other non polars (3 fractions)
	0.082
	2.07
	0.11
	2.36

	490M2 glucoside
	0.55
	13.76
	0.418
	8.86

	490M9 glucoside
	0.18
	4.50
	0.14
	2.98

	490M54 glucoside
	0.083
	2.07
	0.064
	1.37

	490M1 glucoside
	0.019
	0.48
	0.006
	0.13

	other polars 
	0.150
	3.74
	0.236
	5.05

	Residual radioactive residues

	
	
	3.8
	
	4.1

	Total recovery of residues

	
	
	94.5
	
	90.4


Conclusion :
The metabolic pathway of kresoxim-methyl in grapes is presented in fig. 6.1.3 in appendix to this section.

The parent compound is the major constituant of the residue. One metabolite (490M54) was not present in the rat metabolism. Its toxicological significance is discussed under the point B.6.3 (definition of the residue).

B.6.2 Metabolism, distribution and expression of residues in livestock  (Annex IIA 6.2)

B.6.2.1 Metabolism, distribution and expression of residues in lactating cows or goats

Dosing of lactating goats with (14-C)-LAB 242009 (Giese U.; 1992).

The metabolism of 14C-BAS 490 F in the goat (Mayer F.; 1994)

Guidelines : 
EPA/FIFRA, § 171-4
GLP :

 yes

Material and Methods :

Test substance: [Ring B-U-14C]-kresoxim-methyl, [13C]-kresoxim-methyl, unlabelled kresoxim-methyl.

Three goats were fed with the test substance by intubation at the following levels, labelling ratios and durations:

- Goat A: 0.25 mg/kg bw/day, ratio 14C/13C/unlabelled: 3/0/1, 5 days;

- Goat B: 25 mg/kg bw/day, ratio 14C/13C/unlabelled: 1/4/10, 8 days;

- Goat C: 25 mg/kg bw/day, ratio 14C/13C/unlabelled: 1/0/20, 8 days;

Plasma and blood level profiles were investigated in goat A. A balance of the administered dose was established for goats A and B. Levels of radioactivity in samples of tissues and excreta were measured by liquid scintillation counting.

Animals were sacrificed within 24 hours of the last administration (23 h for goat A, 4 h for goats B and C).

Samples of goat B were used for quantification, isolation and identification of metabolites.

Milk and edible tissues were extracted with methanol and subsequently with water. Partitioning of the extracts between hexane and acetonitrile was necessary  before HPLC injection. Pronase incubation and/or ammonia extraction were used to further characterize the non extractable residues.

Identification of metabolites was carried out in urine and faeces using MS after fractionation by HPLC systems. The metabolites in milk and edible tissues were identified by chromatographic comparison of extracts with those from urine and faeces.

Findings :
The major part of the radioactivity administered was  excreted with urine.
Taking into account the radioactivity eliminated with milk, urine and faeces as well as the residual radioactivity in tissues and GIT and the radioactivity from the cage cleaning, 94.5 % of the radioactivity adminstered were recovered from goat A and 97 % from goat B.
Kidney was the organ with the highest level of residues.

Table B.6.2.1-1 gives the balance of the administered radioactivity as well as the total residue levels in edible organs and tissues.

Table B.6.2.1-1 : Balance of the administered radioactivity and total radioactive residues in edible organs and tissues (in mg kresoxim-methyl equiv./kg).

	
	Goat A
	Goat B

	Sample
	TRR (mg/kg)
	% of total dose
	TRR (mg/kg)
	% of total dose

	urine
	
	69.51
	
	59.31

	faeces
	
	18.08
	
	24.52

	cage cleaning
	
	1.08
	
	1.47

	milk
	0.003
	0.031
	0.191
	0.027

	liver
	0.041
	0.06
	6.814
	0.07

	kidney
	0.148
	0.03
	14.042
	0.02

	fat
	0.001
	0.01
	0.327
	<0.005

	muscle
	0.001
	0.01
	0.222
	0.01

	others (*)
	
	5.62
	
	11.67

	Total
	
	94.4
	
	97.1


(*)bile, stomach and intestin contents and urine of bladder at sacrifice.

Extractabilities with methanol and water ranged from 63 % TRR in liver to 98 % in kidney.

Table 6.2.2 gives an overview of the results of the identification part of the study.

It was shown that there was no marked change in the metabolic pattern after 18 months of storage.

Table B.6.2.1-2 : Investigation of the nature and amount of residues of kresoxim-methyl in excreta and edible tissues of the goat (feeding level: 25 mg/kg bw/d).

	Sample
	urine
	feaces
	milk
	liver
	kidney
	muscle
	fat

	TRR (mg/kg)
	551
	88
	0.19
	6.61
	13.5
	0.23
	0.36

	Extractability of residues (%TRR) in methanol and water

	methanol
	not extrac​ted 
	83.5
	101.4
	57.8
	96-97
	71.8
	70.3

	water
	
	4.7 (*)
	-
	5.0
	1.5-2.4
	n.d. (*)
	2.3 (*)

	Elucidation of extractable radioactive residues (%TRR)

	parent
	n.d.
	1.5
	n.d.
	n.d.
	n.d.
	n.d.
	6.6

	490M1
	31.5
	11.6
	1.6
	12.9
	21.8
	23.7
	23.1

	490M2
	31.7
	12.3
	20.4
	8.6
	34
	14.2
	24.1

	490M6
	2.1
	3.8
	n.d.
	0.5
	3.6
	n.d.
	8.0

	490M9
	27.7
	31.5
	63.0
	29.2
	29.8
	7.4
	0.3

	490M15
	n.d.
	13.7
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	490M18
	2.1
	2.1
	n.d.
	1.9
	n.d.
	7.2
	0.7

	490M19
	0.3
	0.9
	n.d.
	0.1
	n.d.
	6.6
	n.d.

	490M56
	0.2
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	other characterized(**)
	4.5 (4)
	6.1 (2)
	16.1 (5)
	3.8(15)
	5.9 (5)
	0 (0)
	3.1 (7)

	total identif. + charact.
	100.1
	83.5
	101.1
	57
	95.1
	59.1
	65.9

	Residual radioactive residues (%TRR)

	
	-
	7
	3.5
	42.7
	2-2.5
	26.9
	17.5

	Elucidation of residual radioactive residues (%TRR)

	solubilization by pronase
	
	
	-
	29.1
	1.7
	21.3
	11.6

	Extractability by ammonia
	
	
	-
	14.1 (***)
	-
	15.1
	-

	Balance: extracted methanol + extracted water + residual radioactive residues

	
	
	  
	104.9
	105.5
	100-101  
	98.7
	90.1


n.d. = not detectable

(*): fraction not used for identification

(**): number of peaks

(***): after separation of residues released by pronase incubation

Conclusions :
The metabolic pathway of kresoxim-methyl in goats is presented in figure 6.2.1 in appendix to this section.

Parent compound was extensively metabolized and was recovered only in fat. Major metabolites were BF 490-1, BF 490-2, and BF 490‑9, in proportions varying according to the tissue.

In milk, the major metabolite was 490M9 (63% of TRR).

In liver, major metabolites were 490M1 (13% of TRR) and 490M9 (29% of TRR).

In kidney, major metabolites were 490M1 (22% of TRR), 490M2 (34% of TRR) and 490M9 (30% of TRR).

In muscle and fat, major metabolites were 490M1 (respectively 24 and 23% of TRR) and 490M2 (respectively 14 and 24% of TRR).

Some metabolites were not present in the rat metabolism. 490M19 is a conjugated form of 490M1 with glycine. 490M18 and 490M56 reflect different combinations of the reactions observed in the rat.

B.6.2.2 Metabolism, distribution and expression of residues in poultry

(14C)-242 009: Distribution, metabolism and excretion following repeated oral administration to the laying hen (Burke A.; 1994)

The metabolism of 14C-BAS 490 F (14C-242 009) in laying hens (Grosshans F.; 1994c).

Guidelines : 

EPA/FIFRA, § 171-4

GLP :

 yes

Material and Methods :

Test substance: [Ring B-U-14C]-kresoxim-methyl, [13C]-kresoxim-methyl, unlabelled kresoxim-methyl.

2 Groups of 5 and 10 laying hens received 6 daily doses by oral gavage of the test substance corresponding respecti​vely to about 1 and 19 mg/kg bw. The labelling ratios for the 2 groups were the following:

- low dose group: ratio 14C/unlabelled: 1/1

- high dose group: ratio 14C/13C/unlabelled: 1/4/3.

Plasma and blood level profiles were investigated in the low dose group.

Hens were sacrificed 23 (for the low dose group) and 3 (for the high dose group) hours after the last administration.

A balance of the administered dose was established for the hens of the 2 groups. Levels of radioactivity in samples of tissues and excreta were measured by liquid scintillation counting.

Hens of the high dose group were used for quantification, isolation and identification of metabolites. Excreta, eggs and edible tissues were extracted with methanol and subsequently with water. Extractable radioactivity of eggs, muscle and fat was purified by liquid/liquid partition.

Identification of metabolites was carried out in excreta using MS after fractionation by HPLC systems. The metaboli​tes in eggs and edible tissues were identified by chromatographic comparison of extracts with those from excreta. Spectra of some compounds identified in the rat study were also used for comparison.

Findings :

Plasma levels indicated a rapid absorption of the compound.

At the end of the study 88% of the radioactivity were recovered in both groups.

Residue levels in eggs were stable in the low dose group, while they increased over the study duration from 0.10 to 0.22 ppm equiv. in the high dose group.

Table B.6.2.2-1 gives the balance of the administered radioactivity as well as the total residue levels in edible organs and tissues.

Table B.6.2.2-1 Balance of the administered radioactivity and total radioactive residue in edible organs and tissues (in mg kresoxim-methyl equiv./kg).

	
	Low dose group
	high dose group

	Sample
	TRR (mg/kg)
	% of total dose
	TRR (mg/kg)
	% of total dose

	excreta
	
	82.64
	
	71.55

	cage washings
	
	4.88
	
	5.23

	eggs
	0.007-0.012
	0.02
	0.086-0.215
	0.02

	liver
	0.082
	0.02
	6.985
	0.14

	kidney
	0.065
	0.01
	6.36
	0.04

	fat
	n.d.
	-
	0.758
	<0.01

	muscle
	n.d.
	-
	0.204
	<0.01

	skin
	0.009
	<0.01
	0.677
	<0.01

	G.I. tract
	
	0.59
	
	10.77

	total
	
	88.16
	
	87.75


n.d. = not detected

Extractability of residues with methanol exceeded 70% in all edible tissues and eggs.

The major part of the extractable residues could be identified.

Table B.6.2.2-2 gives an overview of the results of the identification part of the study.

Comparable results were obtained after 21 months of storage.

Table B.6.2.2-2 : Investigation of the nature and amount of residues of kresoxim-methyl in excreta and edible tissues of the laying hen (feeding level: 19 mg/kg bw/d).

	Sample
	excreta
	eggs
	liver
	muscle
	skin
	fat

	Extractability of residues (%TRR) in methanol and water

	methanol
	83.3-87.6
	76.0-82.3
	75.1-79.4
	72.7-81.9
	78.3-83.1
	88.6-93.0

	water
	-
	-
	3.3-5.5
	2.4-2.7
	3.7-4.2
	1.4-1.6

	Elucidation of extractable radioactive residues (%TRR) 1. Methanol extract

	490M6
	2.6
	0.7
	0.5
	1.4
	2.0
	1.0

	490M50/490M52
	2.8
	4.9
	1.3
	4.9
	n.d.
	2.6

	490M51/490M66
	2.8
	15.7
	1.0
	20.0
	4.0
	1.9

	490M63/490M/67
	n.d.
	2.5
	9.2
	n.d.
	n.d.
	n.d.

	490M25/490M26
	0.3
	3.3
	n.d.
	2.2
	1.2
	n.d.

	490M8/490M11
	1.4
	n.d.
	1.0
	1.1
	1.2
	1.2

	490M55/490M65
	1.4
	n.d.
	n.d.
	n.d.
	0.5
	n.d.

	490M16
	0.1
	n.d.
	2.4
	n.d.
	n.d.
	n.d.

	490M60/490M20
	0.6
	0.9
	1.4
	8.6
	n.d.
	n.d.

	490M28
	n.d.
	n.d.
	13.7
	1.5
	n.d.
	n.d.

	490M33/490M39
	n.d.
	4.2
	3.0
	n.d.
	n.d.
	n.d.

	490M64
	n.d.
	3.1
	n.d.
	n.d.
	n.d.
	n.d.

	490M56
	0.8
	n.d.
	n.d.
	n.d.
	n.d.
	3.2

	490M2
	<0.1
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	490M46
	8.1
	0.2
	n.d.
	3.9
	5.6
	4.5

	490M57
	1.6
	n.d.
	n.d.
	1.6
	1.3
	0.9

	490M14
	n.d.
	n.d.
	2.7
	n.d.
	n.d.
	n.d.

	490M31
	n.d.
	9.7
	n.d.
	n.d.
	n.d.
	n.d.

	490M9
	5.9
	0.2
	20.1
	0.2
	4.5
	0.3

	490M47
	2.4
	2.3
	3.2
	1.7
	1.9
	n.d.

	490M5
	0.7
	0.9
	4.5
	3.7
	2.2
	n.d.

	490M24
	0.2
	n.d.
	n.d.
	n.d.
	1.8
	1.4

	490M15
	12.0
	n.d.
	2.6
	2.4
	4.1
	16.6

	490M58
	4.0
	n.d.
	1.1
	5.6
	10.4
	1.7

	490M59
	1.3
	n.d.
	0.8
	2.1
	7.9
	0.8

	490M1
	n.d.
	4.0
	n.d.
	n.d.
	n.d.
	n.d.

	490M48
	2.1
	11.4
	n.d.
	1.8
	5.7
	7.7

	parent
	28.1
	8.3
	n.d.
	2.7
	10.7
	41.2

	other characterized (*)
	3.7 (21)
	10.5 (9)
	6.4 (7)
	3.4 (4)
	13.2 (9)
	1.8 (3)

	Elucidation of extractable radioactive residues (%TRR) 2. Water extract

	identified (*)
	
	
	2.2 (5)
	
	
	

	characterized (*)
	
	
	1.3 (3)
	
	
	

	Residual radioactive residues (%TRR)

	
	15.0-15.7
	16.9-24
	17.0-20.1
	16.0-24.9
	13.1-17.0
	5.9-8.1

	Elucidation of residual radioactive residues (%TRR)

	released by pronase (*)
	
	~20 (6)
	~15 (44)
	~20 (6)
	~10
	~5


(*): number of peaks

n.d. = not detected

Conclusions :

The metabolic pathway of kresoxim-methyl is presented in figure 6.2.2 in appendix to this section.

Parent compound was extensively metabolized to a great number of degradation products, but was still present in all tissues except liver.

Several metabolites were not recovered in the rat metabolism, generally reflecting different combinations of the reactions observed in the rat. 2 Metabolites (490M58 and 490M59) present a particular structure and are discussed under the point B.6.3 (Definition of the residue).

B.6.2.3 Metabolism, distribution and expression of residues in pigs

No particular degradation pathway has been observed in goat in comparison to rats. Consequently, a pig metabolism study is not required.

B.6.3 Definition of the residue

Structures of metabolites discussed in this point may be found in the metabolic pathways presented in appendix to this section. This appendix contains also a table concerning the occurrence of metabolites of kresoxim-methyl in plants and livestock, in comparison with the rat.

B.6.3.1 Definition of the residue in plant products

Parent compound is the major component of the total residues in three metabolism studies on plants.

Most of the identified metabolites are also observed in the rat metabolism and may  be therefore considered as covered by toxicological studies.

Two metabolites (490M17 in wheat and apple and 490M54 in grapes) are different from all metabolites identified in the rat.

Metabolite 490M17 occurs in minor amount in wheat and apples. Its postulated structure involves the formation of a supplementary ring structure (lactone). A similar structure was observed in the rat (metabolite 490M20). Metabolite 490M17 is also hydroxylated in the methylphenoxy ring (hydroxylation is normally accompanied by detoxification) and is thus polar.

Metabolite 490M54 has a structure similar to metabolite 490M9 (identified in the rat) with an hydroxy group in meta position instead of para and is conjugated. In both cases (para- and meta-hydroxylation), the hydroxy-group is far away from the center of reactivity, i.e. the imino-group. The position of the hydroxy-group will have therefore no influence on the toxicological behaviour. In addition, hydroxylation normally leads to less toxic compounds. An Ames test was conducted with 490M54, showing no mutagenic properties for this metabolite (Engelhardt G., 1996).

In conclusion there is no necessity to include these metabolites in the residue definition as they are of no toxicologi​cal concern.

A method of analysis is available for the parent compound in plant products.

The residue definition for monitoring is proposed as parent compound only.

Conversion factors for assessment of consumer safety (calculation based on the ratio extractable residues/residue to be monitored):

- apple : 1

- grapes : 2

- wheat : 3

B.6.3.2 Definition of the residue in animal products

The metabolism study in goat indicates an extensive degradation of kresoxim-methyl. The major component of the total residue differs from tissue to tissue. Several metabolites, not present in the rat metabolism, are observed. Their structures suggest that no significantly different reaction occur in comparison with rat.

In the feeding study with cows, the metabolite 490M1 appeared to be the major residue for liver, kidney and fat.

Methods of analysis are available for residues of metabolites 490M2 and 490M9 in milk and for residues of metabolites 490M1, 490M2 and 490M9 in liver, kidney, muscle and fat of beef.

An extensive metabolization of the parent compound is also observed in the laying hen. Several metabolites, not present in the rat metabolism, are also observed. Most of them don’t reflect reactions different from those occurring in the rat. Two metabolites identified in laying hens (490M59 and 490M58), however reflect an oxidation of the oxime-N, what is not observed in the rat. A nitronic acid structure is proposed rather then the tautomeric nitro-group, because of the acidity of the adjacent carbon-atom.

As the potential intake of kresoxim-methyl by laying hens is negligible, these metabolites are not currently relevant for assessment of the security of consumers.

A method of analysis for the determination of kresoxim-methyl and the metabolite 490M48 in eggs is available.

Except for eggs, there is no analytical method for determination of parent compound in animal products.
The residue definition for monitoring is proposed as:

- 490M9 for milk, expressed as kresoxim-methyl;

- 490M1 for liver, kidney, muscle and fat, expressed as kresoxim-methyl;

- kresoxim-methyl for eggs.

These metabolites can be considered as good indicator of the residue level in the respective tissues, and inclusion of other metabolites in the residue definition of animal products would increase the work of laboratories.

They can be considered as non fat soluble (log Kow 490M1: 0.15 at pH7 and 490M9 is more polar than 490M1).

Conversion factors for assessment of consumer safety (calculation based on the ratio extractable residues/residue to be monitored):

- milk : 2

- muscle and fat : 3

- liver and kidney : 4

- eggs : 10

B.6.4 Use pattern

As Kresoxim-methyl is a new compound, the GAPs are currently under development. 

Information given on crops other than pome fruits, grapes and cereals must be considered only as indicative.

* apples, pears (N/S):

for control of Podosphaera leucotricha, Venturia inaequalis and Venturia pirina:

- application rate: the spray concentration is 0.05-0.005 kg/hl depending for spray volumes varying 

respectively from 200 to 2000 l/ha. For typical orchards (rows of 3 m high, space between rows of 3.5m), 
the application rate is 100 g/ha.

- average number of applications: 3-4, with a max. of 6-8

- timing of applications: normally from the beginning of bud burst until the end of the primary scab 
infesta​tion. In case of a serious risk of secondary infection, applications can be made until 35 days before 
harvest.

- PHI: 35 days.

* table and wine grapes (N/S):

for control of Uncinula necator:

- application rate: 100 g/ha

- number of applications: 6

- PHI: 35 days

* onions (N):

for control of Botrytis squamosa, Stemphilium versicarium:

- application rate: 200 g/ha

- number of applications: 7

- PHI: 7-21 days

* tomatoes (S):

for control of Leveillula taurica:

- field and protected tomatoes

- application rate: 250 g/ha

- number of applications: 4

- PHI: 7-14 days

* peppers (S):

for control of Leveillula taurica:

- field and protected peppers

- application rate: 250 g/ha

- number of applications: 4

- PHI: 7-14 days

* cucumbers (S):

for control of Sphaerotheca fuliginea, Erysiphe cichoracearum:

- field and protected cucumbers

- application rate: 250 g/ha

- number of applications: 4

- PHI: 7-14 days

* melons (S):

for control of Sphaerotheca fuliginea, Erysiphe cichoracearum:

- field and protected melons

- application rate: 250 g/ha

- number of applications: 4

- PHI: not yet fixed

* leeks (N):

for control of Phytophthora porri, Alternaria porri, Cladosporium porri and Stemphylium botryosum:

- application rate: 375 g/ha

- number of applications: 6

- PHI: not yet fixed

* peas (N/S):

for control of Ascochyta pisi:

- application rate: 350 g/ha

- number of applications: 3

- PHI: not yet fixed

* sunflower (S):

for control of Phomopsis helianti:

- application rate: 350 g/ha

- number of applications: 1

- PHI: not yet fixed

* wheat (N/S):

a) in combination with fenpropimorph for control of Erysiphe graminis, Septoria tritici and Septoria nodorum:

- application rate: 105 g/ha

- 1 or 2 applications: the most important treatment is at stage 59 (ear emergence). If diseases appear 
earlier an application can be done at stage 39 (last leave)

- PHI: determined by the stage of application.

b) in combination with epoxiconazole for control of Erysiphe graminis, Septoria tritici, Septoria nodorum, Puccinia recondita, Puccinia striiformis and Fusarium spp.:

- application rate: 125 g/ha

- 1 or 2 applications: the most important treatment is at stage 59 (ear emergence). If diseases appear 
earlier an application can be done at stage 39 (last leave)

- PHI: determined by the stage of application.

c) in combination with epoxiconazole for control of Pseudocercosporella herpotrichoides:

- application rate: 150 g/ha

- 1 application at stage 31 (first node)

- PHI: determined by the stage of application.

* barley(N/S):

a) in combination with fenpropimorph for control of Erysiphe hordei, Puccinia hordei and Pyrenophora teres:

- application rate: 105 g/ha

- 1 or 2 applications: the most important treatment is at stage 39 (last leave). If diseases appear 

earlier an application can be done at stage 31 (first node)

- PHI: determined by the stage of application.

b) in combination with epoxiconazole for control of Erysiphe hordei, Puccinia hordei, Rhynchosporium secalis, Helminthosporium teres, Puccinia striiformis:

- application rate: 125 g/ha

- 1 or 2 applications: the most important treatment is at stage 39 (last leave). If diseases appear 

earlier an application can be done at stage 31 (first node)

- PHI: determined by the stage of application.

* oats (N/S):

in combination with fenpropimorph for control of Erysiphe graminis and Puccinia coronata:

-  application rate: 105 g/ha

- number of applications: max. 2 treatments - first one begin infection, if necessary repeat the treatment

- PHI: 35 days

* Rye (N/S):

a) in combination with fenpropimorph for control of Erysiphe graminis:

-  application rate: 105 g/ha

- number of applications: max. 2 treatments - first one begin infection, if necessary repeat the treatment

- PHI: 35 days

b) in combination with epoxiconazole for control of Erysiphe graminis, Puccinia recondita and Puccinia  striifor​mis, Rhynchosporium secalis and Septoria tritici:

-  application rate: 125 g/ha

- number of applications: max. 2 treatments - first one begin infection, if necessary repeat the treatment

- PHI: 35 days

* Triticale (N/S):

in combination with epoxiconazole for control of Puccinia recondita and Puccinia striiformis, Septoria tritici and Septoria nodorum:

-  application rate: 125 g/ha

- number of applications: 1 between stage 39 (last leave) and stage 51 (beginning of emergence of the 
ear)

- PHI: determined by the stage of application.

* Spelt (N/S):

a) in combination with fenpropimorph for control of Erysiphe graminis, Septoria tritici and Septoria nodorum:

- application rate: 105 g/ha

- 1 or 2 applications: the most important treatment is at stage 59 (ear emergence). If diseases appear 

earlier an application can be done at stage 39 (last leave)

- PHI: determined by the stage of application.

b) in combination with epoxiconazole for control of Erysiphe graminis, Septoria tritici, Septoria nodorum, Puccinia recondita and Puccinia striiformis:

- application rate: 125 g/ha

- 1 or 2 applications: the most important treatment is at stage 59 (ear emergence). If diseases appear 

earlier an application can be done at stage 39 (last leave)

- PHI: determined by the stage of application.

* Sugar beets (N/S):

In combination with epoxiconazole for the control of Cercospora beticola, Ramularia beticola, Erysiphe betae and Uromyces betae:

- application rate:125 g/ha

- number of applications: 2

- PHI: probably 42

B.6.5 Identification of critical GAPs

For pome fruits, the critical GAP is 6-8 applications at 100 g/ha with a PHI of 35 days.

For grapes, the critical GAP is 6 applications at 100 g/ha with a PHI of 35 days.

For cereals, the critical GAP is represented by 2 applications at 125 g/ha.

B.6.6 Residues resulting from supervised trials (Annex IIA 6.3; Annex IIIA 8.1)

B.6.6.1 Residues resulting from supervised trials  - Pome fruits.

- Determination of the Residues of LAB 242 009 in apples following treatment with BAS 490 02 F under field conditions in Italy 1993 (Schultz H.; 1994a).

- Determination of the Residues of LAB 242 009 in apples following treatment with BAS 490 02 F under field conditions in Italy 1994 (Schultz H.; 1995).

- Residue behaviour of BAS 490 02 F on pome fruit and its processing products under field conditions in Germany, France, Belgium, The Netherlands and Spain, 1993 (Fuchs A.; 1995a).

- Residue behaviour of BAS 490 02 F on pome fruit under field conditions in Germany, France, Spain, Belgium, The Netherlands and Great Britain, 1994 (Fuchs A.; 1995b).

GLP:
All submitted studies were carried out under GLP conditions.

Material and methods :
The trials are summarized according to the usual format in the appendix to this section.

Trials are available for the North and the South of EU. The trial designs are the same for both regions: 8 to 12 applications at the rate of 0.1 kg a.s./ha, with 8 to 12 days between applications. Levels of parent compound were determined according to the methods 351/1 or 351/2. Decay curves are given with last sampling 28 to 42 days after last application.

Findings:
* North, apple, 0.1 kg/ha, 8 applic., 35 d PHI: <0.05, <0.05, <0.05, <0.05, 0.05, <0.05, <0.05, <0.05, 0.06, <0.05       (0.11 at 42 d), <0.05

   North, apple, 0.1 kg/ha, 8 applic., 28 d PHI: <0.05,  <0.05,  <0.05,  <0.05, 0.05, 0.11,

* South, apple, 0.1 kg/ha, 8 applic., 35 d PHI: <0.05, <0.05, <0.05, <0.05

   South, apple, 0.1 kg/ha, 8 applic., 28 d PHI: <0.05, <0.05, <0.05, <0.05

   South, apple, 0.1 kg/ha, 12 applic., 28 d PHI: <0.05, <0.05

   South, pear, 0.1 kg/ha, 8 applic., 35 d PHI: <0.05, <0.05, <0.05

   South, pear, 0.1 kg/ha, 8 applic., 28 d PHI: <0.05

Conclusion :
In the south, 10 trials below the LOD.

In the North 17 trials, of which 5 give positive results up to 0.11 mg/kg.

MRL proposal: 0.05 or 0.1 mg/kg.

B.6.6.2 Residues resulting from supervised trials  -  Grapes

- Study on the residue behaviour of kresoxim-methyl in grapes and grape process fractions after treatment with BAS 490 02 F under field conditions in Germany, 1995 (Fuchs A.; 1996a).

- Study on the residue behaviour of kresoxim-methyl in grapes after treatment with BAS 490 02 F under field conditions in France and Spain, 1995 (Fuchs A.; 1996).

- Study on the residue behaviour of kresoxim-methyl in grapes after treatment with BAS 490 02 F under field conditions in France, Germany and Spain, 1996 (Meumann H.; 1996)

GLP:
All submitted studies were carried out under GLP conditions.

Material and methods :
The trials are summarized according to the usual format in the appendix to this section.

Trials are available for the North and the South of EU. In both regions, trials were made following 6 spray applica​tions at the rate of 0.15 kg/ha. Levels of parent compound and of metabolites 490M2 and 490M9 were determined according to the method 350/3. With this method, conjugates of metabolites 490M2 and 490M9 are determined together with their free forms. Decay curves are given with last sampling 55-56 days after last application.

Findings:
* North, grapes, 0.15 kg/ha, 6 applic., 35 days:

parent: 0.25, 0.73, 0.44, 0.17, 0.20, 0.15, 0.09

metabolite 490M2: 0.15, 0.08, 0.11, 0.06, 0.06, 0.05, <0.05

metabolite 490M9: 0.07, 0.08, 0.05, <0.05, <0.05, 0.05, <0.05

* South, grapes, 0.15 kg/ha, 6 applic., 35 days:

parent: 0.07, 0.09, 0.18, 0.36, 0.21, <0.05, <0.05, 0.06, 0.23

metabolite 490M2: 0.27, 0.22, 0.07, 0.12, 0.28, 0.05, 0.10, 0.06, 0.06

metabolite 490M9: 0.09, 0.08, 0.06, 0.06, 0.17, <0.05, <0.05, <0.05, <0.05

Conclusions :
In the North: 7 trials - 3 x mean: 0.87 - Rber: 0.88

In the South: 9 trials - 3 x mean: 0.38 - Rber: 0.44

In the South, residues of metabolite 490M2 are at the same level as the parent compound.

MRL proposal: 0.5 mg/kg, considering that trials were conducted with an application rate 50% higher than the intended dose.

B.6.6.3 Residues resulting from supervised trials  - Cereals

- Residue behaviour of BAS 490 04 F on Cereals under field Conditions in France, 1992 (Becker F.; 1994).

- Determination of LAB 242 009 and its metabolites BF 490-2 and BF 490-9 in cereals treated with BAS 490 F during field trials conducted in France in 1992 (Bower G.; 1994).

- Study on the residue behaviour of BAS 490 04 F and BAS 492 01 F in cereals under field conditions in the Netherlands, Belgium, France and Germany, 1993 (Beck J.; 1994a).

- Study on the residue behaviour of BAS 490 04 F and BAS 492 01 F in cereals under field conditions in the Netherlands, Belgium and Germany, 1994 (Beck J.; 1994b).

- Determination of the Residues of LAB 242 009 in Spring Wheat following Treatment with BAS 492 01 F under - Field Conditions in Germany 1993 (Schultz H.;1994b).

- Determination of the Residues of LAB 242 009 in Spring Barley following Treatment with BAS 492 01 F under Field Conditions in Germany 1993 (Schultz H.;1994c).

- Study on the residue behaviour of BAS 490 02 F in cereals under field conditions in the Netherlands, Belgium, France, Great Britain and Germany, 1994 (Beck J.; 1995).

- Study on the Residue Behaviour of Kresoxim-methyl, Epoxiconazole and Fenpropimorph in Cereals after treatment with BAS 493 02 F under Field Conditions in France and Germany, 1995 (Beck J.; 1996)

GLP:
All submitted studies were carried out under GLP conditions.

Material and methods :
The trials are summarized according to the usual format in the appendix to this section.

In total, 44 trials covering both the North and the South of EU are available for spring and winter barley, spring and winter wheat and rye. The trial designs are the same for both regions: 2 applications of 0.1 to 0.15 kg a.s./ha at stages 37-39 and 61-69. In addition, some trials were made in exaggerated conditions: 4 applications of the normal dose, or 2 applications of 3 times the normal dose.

Samples of green plants at day 0 as well as samples of ears, haulm, straw and grains at different PHIs up to normal harvest time were analysed for parent compound and metabolites 490M2 and 490M9.

Findings :
In all trials the residues of kresoxim-methyl in grain were below the LOD (0.05*).

In straw the residues of the parent compound were generally below 1 mg/kg, except in spring wheat where the mean residue on straw was 1.60 mg/kg (highest value: 3.59 mg/kg). In average, levels of metabolites 490M2 and 490M9 accounted together for about 60% of the level of the parent compound.

Conclusions :
MRL proposal for grains : 0.05*

B.6.7  Effects of industrial processing and/or household preparation on the residue (Annex IIA 6.5; Annex IIIA 8.4)

B.6.7.1 Effects on the nature of the residues

Such studies are not required at this stage for the following reasons:

- the TMDI is below 10% of the ADI;

- kresoxim-methyl decomposes at high temperature (310 °C under conditions of OECD method 113).

B.6.7.2 Effects on the level of residues

Processing studies were carried out for pome fruits and grapes.

These studies are summarized according to the usual format in the appendix to this section.

B.6.7.2.1 Effects on the level of residues - Pome fruits

Residue behaviour of BAS 490 02 F on pome fruit and its processing products under field conditions in Germany, France, Belgium, The Netherlands and Spain, 1993 (Fuchs A.; 1995a)

Three processing trials were realised on a kitchen production scale. Apple juice and apple sauce were produced after washing of fruits.

Raw apples contained residues of kresoxim-methyl ranging from 0.08 to 0.19 mg/kg before processing. Washing had no influence on the residue level. Residues in juice and sauce were below the LOD (0.05*) in each case, and were recovered in wet pomace.

B.6.7.2.2  Effects on the level of residues - Grapes

Study on the residue behaviour of kresoxim-methyl in grapes and grape process fractions after treatment with BAS 490 02 F under field conditions in Germany, 1995 (Fuchs A.; 1996a).

Four processing trials for the production of wine were realised according to the commercial practice.

In wine, residues of parent compound were always below the limit of determination (0.05*). In one trial, measurable levels of metabolites 490M2 and 490 M9 were observed in wine (respectively 0.11 and 0.05 mg/kg).

Residues of parent compound and of metabolites 490M2 and 490M9 were mainly recovered in wet pomace. The concentration factor between grapes and wet pomace is about 2 for kresoxim-methyl and metabolite 490M9 and 3 for the metabolite 490M2. In average, levels of metabolites 490M2 and 490M9 accounted together for about 50% of the level of the parent compound in the wet pomace.

B.6.8 Livestock feeding studies (Annex IIA 6.4; Annex IIIA 8.3)

Intake calculations for livestock (according to appendix G of the “Guidelines for the establishment of Community Maximum Residue Levels (MRLs) of Plant Protection Products in Food and Feedingstuffs of Plant and Animal Origin”) are presented herebelow

Table B.6.8-1 : Intake calculations for dairy cattle (maximum daily intake of dry matter: 20 kg for 550 kg body weight).

	Material
	% of total DM/day
	intake of DM from material (kg/animal/d)
	% dry matter in material
	intake of mate​rial (kg/animal/d)
	residue in material (mg/kg)
	residue intake (mg/animal/d)

	grape wet pomace
	10
	2
	25 (1)
	8
	1 (2)
	8

	cereal grains
	40
	8
	86
	9.3
	0.05
	0.5

	Cereal straw
	20
	4
	86
	4.7
	4 (3)
	19

	Total
	
	
	
	
	
	27.5

	(1): estimation

(2): residue in wet pomace is calculated for a MRL in grapes of 0.5 mg/kg with a concentration factor of 2. It can be considered that the presence of residues of metabolites 490M2 and 490M9 is covered.

(3): maximum value found in straw of spring wheat for the sum of parent and of metabolites 490M2 and 490M9: 3.90 mg/kg


The potential intake of residues of kresoxim-methyl and its metabolites 490M2 and 490M9 by dairy cattle is 0.05 mg/kg body weight.

Table B.6.8-2 : Intake calculations for beef cattle (maximum intake of dry matter: 15 kg for 350 kg body weight).

	Material
	% of total DM/day
	intake of DM from material (kg/animal/d)
	% dry matter in material
	intake of mate​rial (kg/animal/d)
	residue in material (mg/kg)
	residue intake (mg/animal/d)

	grape wet pomace
	30
	4.5
	25 (1)
	18
	1 (2)
	18

	cereal grains
	20
	3
	86
	3.5
	0.05
	0.2

	cereal straw
	50
	7.5
	86
	8.7
	4 (3)
	34.8

	Total
	
	
	
	
	
	53

	(1): estimation

(2): residue in wet pomace is calculated for a MRL in grapes of 0.5 mg/kg with a concentration factor of 2. It can be considered that the presence of residues of metabolites 490M2 and 490M9 is covered.

(3): maximum value found in straw of spring wheat for the sum of parent and of metabolites 490M2 and 490M9: 3.90 mg/kg


The potential intake of residues of kresoxim-methyl and its metabolites 490M2 and 490M9 by beef cattle is 0.15 mg/kg body weight.

Table B.6.8-3 : Intake calculations for pig (maximum intake of dry matter: 3 kg for 75 kg body weight).

	Material
	% of total DM/day
	intake of DM from material (kg/animal/d)
	% dry matter in material
	intake of mate​rial (kg/animal/d)
	residue in material (mg/kg)
	residue intake (mg/animal/d)

	cereal grains
	80
	2.4
	86
	2.8
	0.05
	0.14

	Total
	
	
	
	
	
	0.14


The potential intake of residues of kresoxim-methyl and its metabolites 490M2 and 490M9 by pig can be considered as negligible (0.002 mg/kg body weight).

Table B.6.8-4 : Intake calculations for chicken  (maximum intake of dry matter: 0.12 kg for 1.9 kg body weight).

	Material
	% of total DM/day
	intake of DM from material (kg/animal/d)
	% dry matter in material
	intake of mate​rial (kg/animal/d)
	residue in material (mg/kg)
	residue intake (mg/animal/d)

	cereal grains
	70
	0.084
	86
	0.098
	0.05
	0.005

	Total
	
	
	
	
	
	0.005


The potential intake of residues of kresoxim-methyl and its metabolites 490M2 and 490M9 by pig can be considered as negligible (0.003 mg/kg body weight).

B.6.8.1 Livestock feeding studies in lactating cows or goats

BAS 490F Residues in milk and tissues of dairy cows (Redgrave V.; 1994). 

Guidelines : 

Codex Committee on Pesticide Residues, ALINORM 87/24, Appendix IV, Annex I 1986

US EPA Pesticide Assessment Guidelines, Subdivision O, Part 171-4

GLP :

 yes

Material and Methods :

Test substance: Kresoxim-methyl, unlabelled

Groups of 3-5 dairy cows were fed with oral doses of kresoxim-methyl for 28/29 days at dosages of 120, 360 and 1200 mg/cow/day (corresponding to about 0.23, 0.65 and 2.19 mg/kg body weight/day). The substance was incorporated in the ration.

Animals were sacrificed 16-24 hours after the final dose, except 2 cows of the high dose group, sacrificed 2 and 7 days after the end of the dosing period to provide depletion data.

Milk, cream and skim milk, as well as edible tissues were analyzed for metabolites 490M1, 490M2 and 490M9 according to methods No 354/1 and No 354/2.

Findings :

* Milk residues:

All samples of whole milk, cream and skim milk from the 3 groups were below the limit of determination of the analytical method (0.002 mg/kg) for metabolites 490M2 and 490M9 (metabolite 490M1 is not relevant for this matrix).

* Tissue residues:

The following table gives a summary of the results obtained from the analyses of tissues of cows sacrificed within 16-24 hours after the last dose. Figures in this table are the means of the 3 cows of each group.

Table B.6.8.1-1 : Residues of metabolites of kresoxim-methyl in cow tissues after feeding 120/360/1200 mg/kg/d.

	Metabolite
	Dose level
	Group mean residue concentration (mg/kg)

	
	mg/cow/day
	liver
	kidney
	muscle
	subcut. fat
	periton. fat

	490M1
	120
	nd
	0.030
	<0.01
	<0.01
	<0.01

	
	360
	0.027
	0.102
	<0.01
	<0.01
	0.028

	
	1200
	0.032
	0.264
	<0.01
	0.024
	0.089

	490M2
	120
	(*)
	nd
	<0.01
	nd
	nd

	
	360
	(*)
	<0.01
	nd
	nd
	nd

	
	1200
	(*)
	<0.01
	<0.01
	<0.01
	<0.01

	490M9
	120
	nd
	<0.01
	(*)
	nd
	nd

	
	360
	0.013
	0.014
	(*)
	nd
	nd

	
	1200
	0.013
	0.030
	(*)
	<0.01
	<0.01


(*): metabolite not relevant for this matrix

nd: below limit of detection

<0.01: below limit of determination

Results for cows of the high dose group killed after 2 and 7 days withdrawal demonstrated that depletion/elimination of residues occurred on cessation of treatment. Only residues of 490M1 were still present in liver and kidney after 2 days, at respective concentrations of 0.014 and 0.044 mg/kg. After 7 days, the residues of 490M1 were 0.025 mg/kg in kidney and below the limit of determination in liver.

Conclusions :
The low dose group can be considered as representative of the residue level that may occur in the feedingstuff of beef cattle. Residues of metabolite 490M1 only are present in kidney at this feeding level. The following MRLs can be proposed for metabolite 490M1:

- milk : 0.002* mg/kg;

- meat, liver, fat : 0.01* mg/kg;

- kidney : 0.05 mg/kg.

B.6.8.2 Livestock feeding studies in poultry

The residues in cereal grains after an application according to the proposed recommendations are below the LOD of 0.05 mg/kg (see point B.6.6). Therefore there is no requirement for a feeding study in hens.

The MRL of the parent compound for egg can be fixed at 0.01* mg/kg.

B.6.8.3 Livestock feeding studies in pigs

A metabolism study in pigs was not required as metabolic pathways in rat and goat can be considered as similar. For the same reason, a livestock feeding study in pigs is not required. Moreover, intake calculations for pigs indicate that no significant exposure can be expected.

B.6.9 Residues in succeeding or rotational crops  (Annex IIA 6.6; Annex IIIA 8.5)

Rotational Crop Study with 14C-labelled 242009 (Hofmann M.; 1993a).

Guidelines : 

BBA, IV, 3-10

GLP : 

yes

Material and Methods :

Test substance: [Ring B-U-14C]-kresoxim-methyl
Prior to seeding or planting of representative crops (spring wheat, green beans, carrots, and lettuce), the active ingredient corresponding to a rate of use of 300 g a.s./ha had been aerobically aged in the soil for 29 days. The aged soil was then mixed with untreated soil in a ratio of 1:9 in order to simulate ploughing. Seeding and planting were done on the following day, 30 days after soil treatment.

Soil and plant samples were dosed by combustion analysis.

Findings :

After soil treatment and after the ageing period the following total radioactive residues (TRR expressed in mg kresoxim-methyl equiv./kg) were determined:

- soil, after treatment: 0.918 mg/kg

- soil, after ageing and dilution: 0.049 mg/kg

After harvest of rotational crops, the following TRR (expressed in mg kresoxim-methyl equiv./kg) in plants and plant parts were determined:

- spring wheat, plants (42 days after sowing): 0.067 mg/kg

- spring wheat, straw (124 days after sowing): 0.119 mg/kg

- spring wheat, grains (124 days after sowing): 0.006 mg/kg

- beans, plants (26 days after sowing): 0.361 mg/kg

- beans, plants (77 days after sowing): 0.210 mg/kg

- beans, green beans (77 days after sowing): 0.009 mg/kg

- carrot, tap roots (52 days after sowing): 0.052 mg/kg

- carrot, tap roots (89 days after sowing): 0.005 mg/kg

- carrot, green (89 days after sowing): 0.056 mg/kg

- carrot, tap roots (111 days after sowing): 0.006 mg/kg

- lettuce, plant (26 days after planting): 0.053 mg/kg

- lettuce, head (56 days after planting): 0.028 mg/kg

- lettuce, head (66 days after planting): 0.010 mg/kg

Samples of soil taken after harvest of the different rotational crops still contained residue levels of 0.032 to 0.050 mg kresoxim-methyl equiv./kg

Conclusions :

The enrichment of edible plant parts of leafy vegetables, root vegetables and cereals, installed as succeeding crops,  with kresoxim-methyl or its metabolites is not sufficient to reach measurable levels in monitoring.

Crop Rotation Study with 14C-labelled 242009 (Hofmann M.; 1993b).

This study was initiated in order to generate more sample material for the characterization of residues in a subse​quent study.

Guidelines : 

BBA, IV, 3-10

GLP : 

yes

Material and Methods :

Test substance: [Ring B-U-14C]-kresoxim-methyl
Prior to seeding or planting of representative crops the active ingredient corresponding to a rate of use of 300 g a.s./ha had been aerobically aged in the soil for 30 days. The aged soil was then mixed with untreated soil in a ratio of 1:9 in order to simulate ploughing.

Soil and plant samples were dosed by combustion analysis.

Findings :
After the soil treatment and after the ageing period the following total radioactive residues (TRR expressed in mg kresoxim-methyl equiv./kg) were determined:

- soil, after treatment: 0.833-1.046 mg/kg

- soil, after ageing and dilution: 0.063-0.066 mg/kg

In plant samples, the following TRR were determined (expressed in mg kresoxim-methyl equiv./kg):

- spring wheat, plants (61days after sowing): 0.232 mg/kg

- spring wheat, straw (125 days after sowing): 0.068 mg/kg

- spring wheat, grains (125 days after sowing): 0.007 mg/kg

- beans, bines (75 days after sowing): 0.067 mg/kg

- beans, green beans (75 days after sowing): 0.004 mg/kg

- carrot, plants (50 days after sowing): 0.025 mg/kg

- carrot, tap roots (90 days after sowing): 0.003 mg/kg

- carrot, green material (90 days after sowing): 0.010 mg/kg

- lettuce, leaves (30 days after planting): 0.051 mg/kg

- lettuce, head (49 days after planting): 0.020 mg/kg

Samples of soil taken after harvest of the different rotational crops still contained residue levels of 0.028 to 0.034 mg kresoxim-methyl equiv./kg

Conclusions :
The conclusions of the first study are confirmed.

The Characterization of radioactive Residues in Wheat, Beans, Carrots and Lettuce from a rotational Crop Study with 14C-BAS 490 F (14C-242 009) (Grosshans F.; 1994d)

Guidelines : 

BBA, IV, 3-10

GLP : 

yes

Material and Methods :

Test substance: [Ring B-U-14C]-kresoxim-methyl
The nature of the radioactivity in wheat straw, in bean forage, in carrot forage and in lettuce (head) was examined. The sample material was extracted first with MeOH and then with aqueous ammonia. The extractable radioactivity was characterized by liquid/liquid partition and analyzed by HPLC. The metabolites were isolated by HPLC, conjugates were cleaved by enzymes and the structure of isolated metabolites and aglycones were elucidated by chromatographic comparison with reference compounds.

Findings :

The extractability of the plant samples is given in the following table.

Table B.6.9-1 : Extractability of residues in plant samples of the rotational crop study (expressed in % of TRR).

	
	wheat straw
	bean forage
	carrot forage
	lettuce

	Methanol
	45.2-58.9
	61.6-82.0
	54.3-57.1
	71.4-76.7

	Aqueous ammonia
	24.8-39.7
	8.3-26.3
	11.9-34.3
	7.0-20.0

	unextracted
	12.9-23.5
	8.0-22.5
	14.3-39.6
	13.3-16.3


In extracts of bean forage, carrot forage and lettuce, the conjugate fraction was the predominant radioactive residue. These conjugate fractions accounted for 36.7% of TRR in bean forage, 43.6% TRR in carrot forage and 41.5% TRR in lettuce. Enzymatic cleavage of these conjugates afforded mainly the aglycones 490M2 and 490M9. The rest of extractable radioactivity in these samples was composed of several radioactive peaks. Lettuce contained 9.4% TRR of unchanged parent and carrot forage 12.7% TRR of 490M1.

The extract of wheat straw contained an unknown peak representing 12.5-26.5% of TRR, more polar than the conjugate fraction (representing 8.9-11.6% of TRR and yielding aglycones 490M2 and 490M9 after cleavage). The rest of extractable radioactivity consisted of several polar peaks and of the free hydroxy metabolites 490M2 and 490M9 (together 3.4-8.5% of TRR). Unchanged parent was present in very small amount.

The unknown peak was characterized by cleavage and derivatization attemps. Cleavage with acid did not change its polarity. Diazomethane formed an unpolar derivative. 

Conclusions :

The metabolic pathway of kresoxim-methyl in succeeding crops is presented in fig. 6.9.1 in appendix to this section.

B.6.10 Proposed pre-harvest intervals, re-entry intervals or withholding periods to mini​mize residues in 

crops, plants, plant products, treated areas or spaces  (Annex IIA 6.8; Annex IIIA 8.7) 

Pre-harvest interval for pome fruits and grapes: 35 days.

Pre-harvest interval for cereals: determined by the stage of the last application (about 35 days).

B.6.11 Estimates of the potential and actual exposure through diet and other means  (Annex IIA 6.9; Annex 

IIIA 8.8)

TMDI calculations are carried out using:

- the FAO/WHO cultural diet for the European (August 1994);

- the MRL proposals for individual commodities established in sections B.6.6 (Residues resulting from supervised trials and B.6.8 (Livestock feeding studies);

- the conversion factors to apply for assessment of consumer safety in section B.6.3 (Residue definition)

- the residue levels in processed commodities determined in section B.6.7 (Effects of industrial processing and/or household preparation on the residue).

Table B.6.11-1 : Calculation of the TMDI

	Commodity
	consumption (kg/day)
	MRL

(mg/kg)
	conversion factor
	intake (mg/kg)

	apple
	0.040
	0.1
	1
	0.0040

	apple juice
	no data for consumption, residue below LOD (0.05*)

	apple sauce
	no data for consumption, residue below LOD (0.05*)

	pear
	0.0113
	0.1
	1
	0.00113

	grapes (incl. raisin)
	0.016
	0.5
	2
	0.016

	wine
	0.150 (1)
	0.05
	2
	0.0150

	cereals (2)
	0.197
	0.05
	3
	0.02955

	milk (3)
	0.343
	0.002
	2
	0.00137

	meat (4)
	0.150
	0.01
	3
	0.0045

	liver (ruminants)
	0.006
	0.01
	4
	0.00024

	kidney
	0.005
	0.05
	4
	0.001

	fat (lard)
	0.007
	0.01
	3
	0.00021

	TOTAL
	0.073

	(1): estimation made by the rapporteur, as no FAO/WHO consumption data for wine has been found.

(2): wheat + barley + rye

(3): includ. butter, cheese, cream and whey

(4): poultry meat not included


Taking into account a person of 60 kg body weight, the TMDI is 0.0012 mg/kg body weight/day. This represents 0.8% of the ADI (0.15 mg/kg body weight/day).

B.6.12 Community MRLs and MRLs in EU Member States (Document E-4)

Kresoxim-methyl is a new compound. There is currently no community MRL.

B.6.13 Proposed MRLs and justification for the acceptability of those resi​dues  (Annex IIA 6.7; Annex IIIA 8.6)

Table B.6.13-1 : Proposed MRLs

	Expression of the residue
	Products
	MRL (mg/kg)

	Kresoxim-methyl 
	Pome fruits
	0.05 or 0.1

	Kresoxim-methyl
	grapes
	0.5

	Kresoxim-methyl
	Other commodities of plant origin
	0.05*

	490M9 :  (2-[2-(4-hydroxy-2-methylphenoxymethyl)phenyl]-2-methoxy-iminoacetic acid), expressed as kresoxim-methyl
	milk
	0.002*

	490M1 (2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]acetic acid), expressed as kresoxim-methyl
	meat, liver, fat
	0.01*

	490M1 (2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]acetic acid), expressed as kresoxim-methyl
	kidney
	0.05

	kresoxim-methyl
	eggs
	0.01*


B.6.14 Summary and evaluation of residue behaviour

The metabolism of kresoxim-methyl was investigated in apples, wheat, grapes, goat and laying hens.

The sites of metabolic attack in the kresoxim-methyl molecule in plants and animals are depicted in the figure herebelow.
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In plants, the parent compound is the major component of the residue and no metabolite of toxicological concern has been isolated.

In animals, kresoxim-methyl undergoes an extensive metabolization. Several metabolites were not observed in the rat. With the exception of two metabolites identified in the hen study, it can be considered that they are covered by the toxicological studies in the rat.

The residues in rotational crops are low and the fixing of MRLs for these crops is not necessary.

In pome fruits, grapes and cereals trial data under field conditions were provided allowing the proposal for the following MRLs:

- pome fruits: kresoxim-methyl: 0.05 or 0.1mg/kg;

- grapes: kresoxim-methyl: 0.5 mg/kg;

- other commodities of plant origin: kresoxim-methyl: 0.05* mg/kg;

Feeding studies with the dairy cow allow the following proposal for animal products:

- milk: 490M9 (2-[2-(4-hydroxy-2-methylphenoxymethyl)phenyl]-2-methoxyiminoacetic acid), expressed as kresoxim-methyl: 0.002* mg/kg;

- meat, liver, fat: 490M1 (2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]acetic acid), expressed as kresoxim-methyl: 0.01* mg/kg;

- kidney: 490M1 (2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]acetic acid), expressed as kresoxim-methyl: 0.05 mg/kg;

As no residues resulting from the agricultural practice are expected in the feedingstuffs of poultry, the following MRL for eggs can be proposed:

-  kresoxim-methyl: 0.01* mg/kg.

The residue in animal products can be considered as non liposoluble.

The methods of analysis provided allow the enforcement of the proposed MRLs.

Data concerning processed commodities indicated that residues of parent compound in apple juice, apple sauce, grape wine are below the limit of determination (0.05*). Residues of metabolites 490M2 and 490M9 may be present in wine.

Assessment of the safety of the consumer indicates that the intake of residues of kresoxim-methyl is well below the maximum acceptable level.

B.6.15 References relied on

See Annex A.

ANNEX B

Kresoxim-methyl

Appendix D : Metabolic pathways in animals and plants
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Figure 1: Metabolic pathway of kresoxim-methyl in rats

[image: image10.png]/L

¢YN06
ajej|n

HOf—m—

HO

p—

\

G-

EYNO6Y

Q@

LEWNO6Y
apiuoinan|b —

HO

o°0en

@l@

nms_omv

)

9LINO6Y

| 4 HOS' 0 N i HO™ Y LCOVNVOY
S Hod o | [P erens /» ¥1-06¥ 48
. LYINOGY ONO6Y .ONS_OO.V
w — nﬂ InOm.O ajejinsS IOU oEO I
< OH ||I||'
ﬁo H'os-0
HO —
GENOGY
YENOGY
sapiuoinan|b
9¢NO6Y
v/ mu.:E:u:_m 4/
WD oo LLINOGY ,_825_2#
HO N> o N~
| H | A ] HO®HD IOU
9ZINO6Y
T apiluoinan|b VLNO06Y 2-06v 49 SZINOGY
W E '/ 6-06p 4g °Pluocinon|b ‘ZNo6Y \mu_:E:u:_m
H'0D
BNOBY o N “6N06Y b-06y 48 -3 YINO6Y
= osy o@ o>
b\ NHO HO o=
SEWOBY Yo @ </ b /
apiuoinaon|b HO 8ZINOGY oo LCNO06Y :8
°WO
’ ._g_cosus_m LEWO6Y @\ %Mv ‘o0
mvs_omm ' nap 7O m—Ecmv a apiuoinan|b RLE SO
apiuoinonj ou@a:
1Ayjaw-wixosal)y Wod
YYINO6Y < Soow o°08N vZINO6Y \
apiuoinanib ~ ms_ 5°0eN
@5 %U OWO6Y @ o
/:o ~PooN @

wu&_:m

e —

el ¥y

N ojfo 1"
apuoinanib oo - on

6CINOGY

apiuoinan|b

IOU

SINO6Y

O

me@

ﬂ

IOU

6ENO06Y
apiuoinan|b

Yo LT

LLNOGY

9tINOGY

apiuoinanib




Figure 2 : Metabolic pathway of kresoxim-methyl in apples.
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Figure 3 : Metabolic pathway of kresoxim-methyl in spring wheat.
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Figure 4 : Metabolic pathway of kresoxim-methyl in grapes.
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Figure 5 : Metabolic pathway of kresoxim-methyl in goats.
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Figure 6 : Metabolic pathway of kresoxim-methyl in laying hens.
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Figure 7 : The metabolic pathway of kresoxim-methyl in succeeding crops.
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ANNEX B

Kresoxim-methyl

Appendix E :

Chemical names of synthetic reference compounds

Occurrence of metabolites from kresoxim-methyl in the various test systems of plants and animals
Chemical names of synthetic reference compounds from kresoxim-methyl

	
	
	

	Metab.

Code
	Reg. No.
	Chemical name

	
	
	

	parent
	BAS 490F (242 009)
	methyl (E)-2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]actate

	490M0
	BAS 490-Z-Isomer
	methyl (Z)-2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]acetate

	490M1
	BF 490-1 (262 451)
	(E) 2-methoxyimino-2-[2-(o-tolyloxymethyl)phenyl]acetic acid

	490M2
	BF 490-2 (291 685)
	2-[2(2-hydroxymethylphenoxymethyl)phenyl]-2-methoxyiminoacetic acid

	490M4
	BF 490-5 (286 404)
	2-[2-(2-hydroxycarbonylphenoxymethyl)phenyl]-2-methoxyiminoacetic acid

	490M8
	BF 490-11 (303 218)
	2-[2-(4-hydroxy-2-hydroxymethylphenoxymethyl)phenyl]-2-methoxyiminoa​cetic acid

	490M9
	BF 490-9 (292 932)
	2-[2-(4-hydroxy-2-methylphenoxymethyl)phenyl]-2-methoxyiminoacetic acid

	490M15
	BF 490-4 (299 446)
	methyl 2-[2-(4-hydroxy-2-methylphenoxymethyl)phenyl]-2-methoxyiminoa​cetate

	490M48
	BF 490-3 (266 042)
	methyl 2-hydroxyimino-2-[2-(2-methoxyphenoxymethyl)phenyl]acetate

	
	
	


Occurrence of metabolites from kresoxim-methyl in the various test systems of plants and animals

	
	
	
	
	
	
	
	

	Metab.

Code
	Reg. No.
	Rat
	Goat
	Hen
	Apple
	Wheat
	Grape

	
	
	
	
	
	
	
	

	490M0
	Z-Isomer (242010)
	x
	
	
	x
	x
	x

	490M1
	BF 490-1 (262451)
	x
	x
	x
	x
	x
	x

	490M2
	BF 490-2 (291685)
	x
	x
	
	x
	x
	x

	490M4
	BF 490-5 (286404)
	x
	
	
	
	
	

	490M5
	
	x
	
	x
	
	
	

	490M6
	
	x
	x
	x
	
	
	

	490M8
	BF 490-11 (303218)
	x
	
	x
	
	
	

	490M9
	BF 490-9 (292932)
	x
	x
	x
	x
	x
	x

	490M11
	
	x
	
	x
	
	
	

	490M12
	
	x
	
	
	
	
	

	490M14
	
	x
	
	x
	
	
	

	490M15
	BF 490-4 (299446)
	x
	x
	x
	
	
	

	490M16
	
	x
	
	x
	
	
	

	490M17
	
	
	
	
	x
	x
	

	490M18
	BF 490-8 (299153)
	
	x
	
	
	
	

	490M19
	
	
	x
	
	
	
	

	490M20
	BF 490-14
	x
	
	x
	
	
	

	490M22
	
	x
	
	
	
	
	

	490M24
	
	x
	
	x
	
	
	

	490M25
	
	x
	
	x
	
	
	

	490M26
	
	x
	
	x
	
	
	

	490M27
	
	x
	
	
	
	
	

	490M28
	
	x
	
	x
	
	
	

	490M29
	
	x
	
	
	
	
	

	490M31
	
	x
	
	x
	
	
	

	490M33
	
	x
	
	x
	
	
	

	490M34
	
	x
	
	
	
	
	

	490M35
	
	x
	
	
	
	
	

	490M36
	
	x
	
	
	
	
	

	490M37
	
	x
	
	
	
	
	

	490M39
	
	x
	
	x
	
	
	

	490M41
	
	x
	
	
	
	
	

	490M42
	
	x
	
	
	
	
	

	490M43
	
	x
	
	
	
	
	

	490M44
	
	x
	
	
	
	
	

	490M45
	
	x
	
	
	
	
	

	490M46
	
	
	
	x
	
	
	

	490M47
	
	
	
	x
	
	
	

	490M48
	BF 490-3 (266042)
	
	
	x
	
	
	

	490M50
	
	
	
	x
	
	
	

	490M51
	
	
	
	x
	
	
	

	490M52
	
	
	
	x
	
	
	

	490M53
	
	x
	
	
	
	
	

	490M54
	BF 490-15 (no Reg. No.)
	
	
	
	
	
	x

	490M55
	
	
	
	x
	
	
	

	490M56
	
	
	x
	x
	
	
	

	490M57
	
	
	
	x
	
	
	

	490M58
	
	
	
	x
	
	
	

	490M59
	
	
	
	x
	
	
	

	490M60
	
	
	
	x
	
	
	

	490M63
	
	
	
	x
	
	
	

	490M64
	
	
	
	x
	
	
	

	490M65
	
	
	
	x
	
	
	

	490M66
	
	
	
	x
	
	
	

	490M67
	
	
	
	x
	
	
	

	


ANNEX B

Kresoxim-methyl

Appendix F : Residue data from supervised trials

	Residues data from supervised trials

	Crop
	Pages
	Trial identification

	Fruits

	Apples
	6  pages
	4900FAF.XLS

	Pears
	1 page
	49002FBI.XLS

	Grapes
	9 pages
	49002FEU.XLS

	Cereals

	Spring barley
	4 pages

4 pages

3 pages

1 page

2 pages

1 page

4 pages
	49201FSG.XLS

49004FSG.XLS

49402FSG.XLS

494SG480.XLS

49302FSG.XLS

49201FSG.XLS

49201FWG.XLS

	Winter barley
	5 pages

2 pages

1 page

2 pages
	49004FWG.XLS

49402FWG.XLS

494WG480.XLS

49302FWG.XLS

	Winter wheat
	4 pages

6 pages

4 pages

2 pages

2 pages
	49201FWG.XLS

49004FWW.XLS

49402FWW.XLS

494WW480.XLS

49302FWW.XLS

	Spring wheat
	3 pages

3 pages

2 pages

1 page

1 page
	49201FSW.XLS

49004FSW.XLS

49402FSW.XLS

494SW480.XLS

49201FSW.XLS

	Summer wheat (durum)
	1 page
	49302FSW.XLS

	Winter rye
	2 pages

2 pages
	49201FWR.XLS

49004FWR.XLS
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B.7 Environmental fate and behaviour
B.7.1 Route and rate of degradation in soil (Annex IIA 7.1.1; Annex IIIA 9.1.1)

B.7.1.1 Route of degradation (Annex IIA 7.1.1.1)

B.7.1.1.1 Aerobic degradation in soil  (Annex IIA 7.1.1.1.1)

The aerobic metabolism of kresoxim-methyl was investigated in three laboratory studies:

Study 1: The aerobic soil metabolism of [14C]-Reg.No. 242 009 (Kellner O.; 1994a)

Guidelines :
BBA, part IV, 4-1

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl (= Reg.No. 242 009) [14C] labelled in the cresyl ring  (see Figure B.7.1.1.1-1), 100 % radiochemical purity

Soil : 

Table B.7.1.1.1-1 : Characteristics of the soils used in the metabolism study

	Textural class
	Sandy loam

	Origin
	Limburgerhof/Germany

	Particle size distribution (%)
	USDA scheme
	German scheme

	
	0.05 - 2 mm
	59
	0.063 - 2 mm
	56

	
	0.002 - 0.05 mm
	28
	0.002 - 0.63 mm
	31

	
	< 0.002 mm
	13
	< 0.002 mm
	13

	Organic C (%)
	1.7

	Microbial biomass (mg C/100 g dry soil)
	63.9

	CEC (meq/100 g)
	14.7

	pH (CaCl2)
	7.2

	MWHC (g H2O/100 g dry soil)
	36

	FC (g H2O/100 g dry soil) at 0.33 bar suction
	20


Figure B.7.1.1.1-1 : [14C]-labelled kresoxim-methyl used in the soil studies - label A
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Test conditions: 

Aerobic incubation in the laboratory at 20 °C and 40 % maximum water holding capacity (MWHC) in the dark. A system designed to trap volatiles was used. Application rate was 0.5 mg a.s./kg dry soil

Analytical methods :
Samples were analyzed by combustion (TRR, bound residue), liquid samples were measured by LSC, and organic extracts (MeOH, Ethyl Acetate 1, Ethyl Acetate 2) were analyzed by radio-TLC as a general chromatographic procedure. Selected soil extracts were also analyzed by radio-HPLC and HPLC/MS or GC/MS.

Findings :
Table B.7.1.1.1-2 :  Balance and recovery of radioactivity in aerobic soil metabolism (label A). Data in % IRR (100 % IRR = 0.445 mg/kg = extractable residue + bound residue at day 0 )

	Days
	Extractable residue
	Bound residue
	CO2
	Balance


	Main substances identi​fied in the extractable residue

	
	MeOH
	MeOH/H2O
	
	
	
	Kresoxim-methyl
	BF 490-1

	0
	84.0
	14.2
	1.8
	0
	100.0 (**)
	59.1
	37.8

	3
	55.3
	34.4
	9.9
	1.3
	100.9
	2.7
	83.8

	7
	49.2
	34.2
	16.0
	3.0
	102.4
	1.8
	80.2

	14
	42.5
	29.0
	19.6
	6.0
	97.1
	3.1
	69.0

	28
	35.1
	25.2
	31.7
	8.3
	100.3
	1.3
	57.8

	62
	28.3
	21.8
	27.6
	15.7
	93.4
	0.9
	49.0

	90
	8.1
	5.8
	47.6
	18.7
	80.23 (*)
	1.6
	10.8

	146
	8.3
	6.3
	46.1
	24.0
	84.7 (*)
	1.3
	11.5

	183
	3.4
	2.9
	47.2
	26.5
	80.0 (*)
	1.3
	2.5


(*) : Lower balance could be attributed to a possible leakage in the incubation system with a concomitant loss of CO2 and to a sorption of varying amounts of radioactivity to filter paper. It could be shown that the sorbed material was mainly BF 490-1, the free acid of the a.s.

(**) The % recovered radioactivity was relatively low in this experiment if we take into  account the TRR (radioacti​vity measured by combustion at day 0) as 100% base.

Conclusions :
The a.s. is rapidly degraded to the metabolite BF 490-1 (DT90 < 3 days) 

The metabolite was metabolized with a DT50 = 38 days and a DT90 = 127 days.

Mineralization rate reached about 19% after 90 days. A that time 48% radioactivity is recovered as bound residue

Study 2: Aerobic soil metabolism of [14C]-242 009 (BAS 490 F) in a US soil (Kellner O.; 1994b)

Guidelines :
US-EPA, Subdivision N, 162-1

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl (= BAS 490 F) [14C] labelled in the cresyl ring (see Figure B.7.1.1.1-1), > 99 % radiochemical purity for E+Z-isomers (about 4 % was Z-isomer share)

Soil : 

Table B.7.1.1.1-3 : Characteristics of the US soil used in the metabolism study

	Textural class
	Sandy loam

	Origin
	Holly Springs, NC, USA

	Particle size distribution (%) (USDA)

	Sand
	74

	Silt
	16

	Clay
	10

	Organic matter (%)
	1.7% OM  (or 1 % OC)

	CEC (meq/100 g)
	4.1

	pH
	6.4

	FC (g H2O/100 g dry soil) at 0.33 bar suction
	9.1


Tests conditions :
Aerobic incubation in the laboratory at 20 °C and 75 % of 0.33 bar field capacity (FC) in the dark. A system designed to trap volatiles was used. Application rate was 0.5 mg a.s./kg dry soil

Analytical methods :
Solid samples were analyzed by combustion (TRR, bound residue), liquid samples were measured by LSC, and organic extracts (MeOH, ethyl acetate) were analyzed by radio-TLC as a general chromatographic procedure. Selected soil extracts were also analyzed by radio-HPLC and GC/MS.

Findings :
Table B.7.1.1.1-4 : Balance and recovery of radioactivity in aerobic soil metabolism (label A, US soil). Data in % IRR (100 % IRR = 0.478 mg/kg =   TRR at day 0)

	Days
	Extractable
	Bound re​sidue
	CO2
	Balance
	Main substances identi​fied in the extractable re​sidue

	
	MeOH 
	MeOH/H2O
	
	
	
	Kresoxim-methyl
	Metabolite BF 490-1

	0
	79.7
	4.0
	0.2
	n.d.1
	83.92
	73.4
	7.7

	1
	56.1
	33.7
	3.3
	n.d.
	93.1
	18.8
	62.8

	2
	46.2
	32.4
	6.9
	0.4
	86.02
	9.6
	65.9

	14
	35.1
	31.4
	21.5
	5.2
	93.3
	4.0
	57.3

	28
	22.6
	30.5
	30.5
	9.0
	92.7
	2.7
	46.7

	90
	28.7
	24.1
	30.1
	17.2
	100.0
	5.0
	42.7

	181
	17.8
	13.4
	39.1
	20.9
	91.22
	2.9
	24.9

	272
	14.0
	9.6
	41.4
	21.5
	86.6
	3.3
	15.7

	364
	8.4
	5.9
	34.9
	24.3
	73.42
	2.5
	8.6


1: n.d. = not determined

2: The balance could be improved by extracting the filters which had been used for filtering soil and MeOH or MeOH/H2O extracts by MeOH/acetone and 0.1 M NaCl.

No other volatiles beside CO2were detected

The TLC characterizations of the organic extracts yielded the very same results as shown in the previous study. Besides kresoxim-methyl itself and its corresponding acid BF 490-1 which were main components all others were minor (< 4.4 % IRR). As more reference compounds were available at this stage than with the previous study more components could be identified. The Z-isomer of kresoxim-methyl occurred at a maximum level of 4.4 % IRR at day 1 of incubation and fell down to 0.4 % IRR in the further course of the study. Further components that could be identified were 490M4, the diacid of kresoxim-methyl, which occurred at a maximum level of 3.3 % IRR and the Z-isomer of BF 490-1 which occurred at a maximum level of 1.9 % IRR.

Conclusions :
Kresoxim-methyl is rapidly degraded to the metabolite BF 490-1 (DT90» 2 days).

The metabolite BF 490-1 is futher metabolized with a DT50 = 131 days and at DT90 = 435 days

Another minor metabolite (490M4) was recovered at the maximum level of 3.3% IRR.

The mineralization reached 20% IRR after 181 days. At that time 39% IRR was recovered as bound residue.

Study 3: The aerobic soil metabolism of [14C]-BAS 490 F (Kellner O.; 1994c)

Guidelines :
BBA, part IV, 4-1

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl (= BAS 490 F) [14C] labelled in the B-ring (see Figure B.7.1.1.1-2), > 99 % radiochemical purity

Soil : 

Table B.7.1.1.1-5 : Characteristics of the soil used in the metabolism study

	Textural class
	Sandy loam
	Loamy sand

	Origin
	Limburgerhof/Germany

	Particle size distribution (%)
	USDA scheme
	German scheme

	
	0.05 - 2 mm
	67
	0.063 - 2 mm
	64

	
	0.002 - 0.05 mm
	(14)
	0.002 - 0.063 mm
	19

	
	< 0.002 mm
	17
	< 0.002 mm
	17

	Organic C (%)
	1.9

	Microbial biomass

(mg C/100 g dry soil)
	42

	CEC (meq/100 g)
	12.5

	pH (CaCl2)
	7.8

	MWHC (g H2O/100 g dry soil)
	33

	FC (g H2O/100 g dry soil) at  0.33 bar suction
	15


Tests conditions :
Aerobic incubation in the laboratory at 20 °C and 40 % MWHC in the dark. A system designed to trap volatiles was used. Application rate was 0.5 mg a.s./kg dry soil

Analytical methods :
Solid samples were analyzed by combustion (TRR, bound residue), liquid samples were measured by LSC, and organic extracts (MeOH, Ethyl Acetate) were analyzed by radio-TLC and HPLC. Selected extracts were also analyzed by HPLC/MS.

Figure B.7.1.1.1-2 :  [14C]-labelled kresoxim-methyl used in the study
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Table B.7.1.1.1- 6: Balance and recovery of radioactivity in aerobic soil metabolism (label B). Data in % IRR (100 % IRR =  0.504 mg/kg = extractable residue + bound residue at day 0 )

	Days
	extractable residue
	Bound re​sidue
	CO2 (**)
	Balance
	 Main substances identi​fied in the extractable re​sidue

	
	MeOH
	MeOH/H2O
	
	
	
	Kresoxim-methyl (*)
	BF 490-1

(*)

	0
	99.0
	1.0
	0.0
	-
	100.0
	98.5
	0.5

	0.25
	87.7
	12.7
	1.0
	-
	101.4
	66.8
	33.7

	1
	66.1
	26.6
	3.4
	0.2
	96.2
	25.4
	67.1

	2
	58.7
	32.3
	4.6
	0.6
	96.2
	9.9
	80.6

	6
	53.8
	28.0
	10.9
	3.6
	96.3
	2.6
	79.8

	14
	41.3
	32.7
	13.9
	8.2
	96.1
	1.7
	71.3

	28
	31.7
	21.8
	28.8
	16.3
	98.6
	0.8
	50.7

	63
	16.5
	11.9
	36.1
	29.1
	93.5
	1.1
	24.9

	91
	11.7
	8.5
	36.7
	35.2
	92.1
	1.1
	16.7

	181
	8.1
	6.2
	34.1
	42.5
	91.0
	0.9
	10.5


(*) : mean of HPLC, TLC (RP18) and TLC (Silicagel) measurements

(**) : No other volatiles beside CO2 were detected

The TRR value measured by combustion of the soil at day 0 = 0.527 mg/kg. 

Conclusions :
Kresoxim-methyl is rapidly degraded to the metabolite BF 490-1 (calculated DT50 = 4.7 days; DT90 = 5.2 days ; the actual values seem to be in the range of one week).

The metabolite BF 490-1 is further metabolized with a DT50 = 40.2 days and at DT90 = 210 days

The mineralization reached 42.5% IRR after 181 days. At that time 34.1 % IRR was recovered as bound residue.

B.7.1.1.2 Anaerobic degradation in soil (Annex IIA 7.1.1.1.2)

Anaerobic soil metabolism of [14C]-Reg.No. 242 009 (Kellner O.; 1993).

Guidelines :
Danish criteria (Directorate of Environmental Protection)
GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl (= Reg.No. 242 009) [14C]-labelled in the cresyl ring  (see Figure B.7.1.1.1-1), > 99 % radiochemical purity for E+Z-isomers (about 4 % was Z-isomer share)
Soil : 

Table B.7.1.1.2-1 : Characteristics of the soil used in the anaerobic metabolism study

	Textural class
	Sandy loam

	Origin
	Limburgerhof/Germany

	Particle size distribution (%)
	USDA scheme
	German scheme

	
	0.05 - 2 mm
	57
	0.063 - 2 mm
	54

	
	0.002 - 0.05 mm
	24
	0.002 - 0.063 mm
	27

	
	< 0.002 mm
	19
	< 0.002 mm
	19

	Organic C (%)
	1.8

	Microbial biomass (mg C/100 g dry soil)
	43.6

	CEC (meq/100 g)
	16.7

	pH (CaCl2)
	7.5

	MWHC (g H2O/100 g dry soil)
	41


Tests conditions :
Anaerobic incubation (nitrogen atmosphere) in the laboratory at 20 °C and 40 % MWHC in the dark. A system designed to trap volatiles was used. Application rate was 0.5 mg a.s./kg dry soil
Analytical methods :
Solid samples were analyzed by combustion (TRR, bound residue), liquid samples were measured by LSC, and organic extracts (MeOH, Ethyl Acetate) were analyzed by radio-TLC.
Findings :
Table B.7.1.1.2-2 : Balance and recovery of radioactivity in anaerobic soil metabolism (label A). Data in % IRR (100 % IRR = 0.459 mg/kg = TRR at day 0)

	Days
	Extractable residue
	Bound re​sidue
	CO2 (*)
	Balance
	Main substances identi​fied in the extractable residue

	
	MeOH
	MeOH/H2O
	
	
	
	Kresoxim-methyl (**)
	BF 490-1 (**)

	0
	86.3
	3.7
	1.5
	0
	91.5
	79.1
	8.1

	1
	48.8
	32.7
	3.3
	n.d.
	84.7
	7.4
	72.5

	3
	59.3
	29.6
	4.6
	0.2
	93.7
	3.5
	83.9

	14
	55.3
	27.2
	8.3
	0.4
	91.3
	2.8
	74.9

	30
	46.2
	37.7
	10.5
	0.9
	95.2
	0.9
	78.9

	63
	47.5
	37.0
	11.8
	1.3
	97.6
	0
	81.5

	100
	37.7
	34.0
	19.6
	2.6
	93.9
	0
	63.2


n.d. : not determined

(*) : No other volatiles beside CO2 were detected

(**) : mean values of TLC determinations

Conclusions :
The degradation of kresoxim-methyl under anaerobic conditions is a rapid process (DT50 and DT90 < 3 days). The major metabolite BF 490-1  is slightly metabolized in absence of oxygen (mineralization rate of  2.6% IRR after 100 days; 19.6 % IRR in the bound residue after 100 days)

B.7.1.1.3 Soil photolysis (Annex IIA 7.1.1.1.2)

Photolysis of [14C]-BAS 490 F (label B) on soil (McKenna E.J.; 1994)
Guidelines :
US-EPA, Subdivision N, 161-3

GLP :
Yes

Material and Methods :
Test substance : kresoxim-methyl (= BAS 490 F) [14C]-labelled in the B-ring (see Figure B.7.1.1.1-2), > 99 % radiochemical purity

Soil : 

Table B.7.1.1.3-1 : Characteristics of the US soil used in soil photolysis

	Textural class
	Loamy sand (USDA)

	Origin
	Holly Springs, NC, USA

	Particle size distribution (%)
	

	
	Sand (0.05-2 mm)
	81

	
	Silt (0.002-0.005 mm)
	16

	
	Clay (<0.002 mm)
	3

	Organic matter (%)
	2.2 (1.3% OC)

	CEC (meq/100 g)
	4.8

	pH
	5.0

	FC (g H2O/100 g dry soil) at 0.33 bar suction

	8.6


Tests conditions :
- Soil treated with a.s. was subjected to photolysis in a Suntest apparatus equipped with a Xenon lamp which approximates natural sunlight spectrum. Wavelengths below 290 nm were filtered off. Continuous illumination at a soil surface temperature of 25 ± 1 °C and at a light intensity of 1800 µEinsteins m-2s-1 was employed. Controls were similarly treated soil samples maintained in the dark at the same temperature. 

- Duration of the test was 15 days equivalent to 30 days (12 hours dark, 12 hours light)

- Application rate was 11.1 mg a.s./kg soil

Analytical methods :
On each sampling soil samples were extracted with MeOH, MeOH/H2O (1/1) and 0.1 N HCl in MeOH (MeOH/HCl). The extracts were measured by LSC and analyzed by radio-TLC, radio-HPLC and some samples by MS.

Findings :
Table B.7.1.1.3-2 : Balance and recovery of radioactivity in soil photolysis (label B). Data in % IRR (100 % IRR = 11.1 mg/kg) I = irradiated, D = dark sample

	Days
	Extractable residue
	Bound residue
	Volatiles (NaOH trap) (*)
	Balance

	
	MeOH
	MeOH/H2O
	MeOH/HCl
	
	
	

	
	I
	D
	I
	D
	I
	D
	I
	D
	I
	D
	I
	D

	0
	98.37
	(**)
	(**)
	(**)
	-
	(**)
	1.03
	(**)
	(**) 
	(**)
	99.40
	(**)

	1
	92.47
	92.01
	4.42
	3.42
	-
	-
	3.21
	2.79
	0.03
	-
	100.13
	98.22

	2
	91.95
	93.14
	4.76
	4.48
	1.70
	1.89
	1.10
	1.49
	0.07
	-
	99.58
	101.00

	4
	86.41
	93.49
	5.54
	2.56
	2.33
	-
	4.89
	4.15
	0.25
	-
	99.42
	100.20

	6
	90.07
	91.12
	5.84
	4.13
	2.72
	3.11
	3.69
	1.70
	0.44
	-
	102.76
	100.06

	9
	87.38
	88.66
	6.24
	6.92
	2.54
	3.14
	3.79
	1.75
	0.64
	-
	100.59
	100.47

	15
	84.27
	91.21
	7.03
	4.00
	3.16
	3.08
	4.86
	2.14
	1.01
	-
	100.33
	100.43


(*) : Any other volatiles were not detected, neither in carbitol nor in H2SO4 traps. 

(**) :   not done

Table B.7.1.1.3-3 :  Summarized data of radio-HPLC analyses of the extractable residue . Data in % IRR. I = irradiated, D = dark sample

	Days
	kresoxim-methyl
	Z-isomer of kresoxim-methyl
	BF 490-1
	S unknowns1
	Other2

	
	I
	D
	I
	D
	I
	D
	I
	D
	I
	D

	0
	92.3
	
	3.7
	
	0.2
	
	-3
	-
	2.2
	

	1
	76.4
	73.7
	4.3
	2.4
	1.3
	14.7
	7.0
	0.2
	1.6
	1.0

	2
	79.8
	57.1
	4.6
	3.5
	2.6
	34.1
	8.6
	0.7
	1.1
	2.3

	4
	64.9
	50.9
	3.5
	2.5
	7.4
	30.1
	15.2
	8.6
	0.9
	1.5

	6
	72.3
	32.2
	4.3
	2.9
	2.4
	58.0
	15.6
	1.1
	1.3
	1.0

	9
	68.6
	20.6
	4.5
	3.1
	2.2
	68.9
	17.0
	1.6
	1.0
	1.5

	15
	64.9
	20.9
	4.0
	3.0
	2.4
	68.5
	22.0
	1.9
	1.1
	1.0


1: S unknowns represents up to 11 distinct components (fractions in HPLC) in irradiated samples and up to 9 components in dark samples 

2: Other represents radioactivity not associated with significant peaks or not greater than one times the background.

3: -    =   not detected.

Conclusions :
The data show that the a.s. was faster degraded in the dark (DT50 = 2.01 d; DT90 = 29.7 d) than in the illuminated (DT50 = 35.2 d; DT90 = 117 d)samples . No major photolytic degradation product (> 10 % IRR as by definition) was detected except in the dark controls where BF 490-1 was the major metabolite as in the soil metabolism studies. The unknowns which increased as a total in the course of the irradiation up to 22 % IRR encompassed eleven compo​nents. However, none of them exceeded 5 % IRR at the end of the study.

B.7.1.2 Rate of degradation (Annex IIA 7.1.1.2.1; Annex IIIA 9.1.1.1.1)

B.7.1.2.1 Aerobic degradation 

The rate of degradation of kresoxim-methyl under aerobic conditions  was determined  in four studies (3 aerobic soil metabolism studies described under point B.7.1.1, one specific rate of degradation study with several soil types and test temperatures described below)

Degradation behaviour of 242 009 in soil (Keller W.; 1993a)

Guidelines :
BBA, part IV, 4-1 and Danish criteria

GLP :
Yes

Material and Methods :
Test substance : kresoxim-methyl (technical), 93.7 % chemical purity

Soil :
Table B.7.1.2.1-1 : Characteristics of the soils used in the degradation rate study

	Textural class (Ger)
	Sandy loam (1)
	Clayey loam
	Sandy loam (2) 
	Sandy loam (3)

	Origin
	Speyer/

Germany

(standard

soil 2.2)
	Limburger​hof/Germany
	Limburger​hof/Germany
	Limburger​hof/Germany

	Particles

< 0.02 mm (%) (*)
	16
	49
	27
	27

	Organic C (%)
	1.8
	2.6
	1.8
	0.9

	Microbial biomass

(mg C/100 g dry soil)
	61.6
	64.0
	54.4
	22.2

	pH
	5.6
	7.5
	7.5
	6.8

	MWHC

(g H2O/100 g dry soil)
	36
	44
	38
	38

	(*) : No further sieve fractionation data given in the original report


Test conditions: 
- Aerobic incubation in the laboratory in four soils, three temperatures, three soil moistures and two concentrations in the dark.

- Application rate was  0.5 mg a.s./kg and 0.05 mg a.s./kg

- test duration : 100 days

Analytical methods :
Soil samples were extracted under hydrolytical conditions and subsequently the extracted residues were esterified with MeOH/H2SO4 and then determined on GC/Ni-ECD (BASF method no. 325).

The analytical method used determined a.s. and BF 490-1 as a sum. This was done because most of a.s. is degraded within the first few days of incubation. 

Mean recoveries of fortified soil samples lay between 75.8 ± 10.2 % and 95.6 ± 4.6 % depending on soil and fortification level used. The determination limit was 0.005 mg/kg.

Findings :
Table B.7.1.2.1-2 : Rate of degradation of kresoxim-methyl + BF 490-1 under aerobic conditions - several tempera​ture and moisture conditions 

	Test soil
	Test system
	kresoxim-methyl + BF 490-1
	Degradation curve (accor​ding Timme et al.)

	Soil type


	pH
	CEC meq/

100g
	O.C. (%)
	
	
	

	
	
	
	
	
	DT50
	DT90
	

	Speyer - Germany standard 2.2

sandy loam 1
	5.6
	-
	1.8
	 20°C, 40 % MWHC
	44
	394
	

	clayey loam
	7.5
	-
	2.6
	 20°C, 40 % MWHC
	511
	4599
	Best fit function : first order

Corr C. =  0.5405

	sandy loam 2
	7.5
	-
	1.8
	 10°C, 40 % MWHC
	129
	1158
	Best fit function : second order (R = 1 / (a + bxt)

Corr C. =  0.9892

	
	
	
	
	20°C, 40 % MWHC
	25
	83
	Best fit function : first order

Corr C. = - 0.9931

	
	
	
	
	20°C, 40 % MWHC

(1/10 appl rate = 0.05 mg/kg)
	23
	77
	Best fit function : first order

Corr C. =  -0.9916

	
	
	
	
	30°C, 40 % MWHC
	22
	73
	Best fit function : first order

Corr C. = -0.9676

	
	
	
	
	20°C, 20 % MWHC
	294
	3429
	Best fit function : root function first order (R = a/bÖt)

Corr C. = -0.9772

	
	
	
	
	20°C, 60 % MWHC
	24
	78
	Best fit function : first order

Corr C. = -0.9963

	sandy loam 3
	6.8
	-
	0.9
	 20°C, 40 % MWHC
	22
	74
	Best fit function : first order

Corr C. = -0.9876


Conclusions :
Degradation rate depends on the soil. Higher soil temperature and the higher water content increases the degradation rate.

B.7.1.2.2 Anaerobic degradation

Results  under point B.7.1.1.2 : Anaerobic soil metabolism of [14C]-Reg.No. 242 009 (Kellner O.; 1993).

B.7.1.2.3 Degradation in sterile soil (supplementary study)

Degradation behaviour of [14C]-Reg.No. 242 009 in sterile soil (Kellner O.; 1992)
Guidelines :
Danish criteria (Directorate of Environmental Protection)

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl [14C]-labelled in ring B (see Figure B.7.1.1.1-2), > 98 % radiochemical purity

Soil : 

Table B.7.1.2.3-1 : Characteristics of the soil used in the sterile soil degradation study

	Textural class
	Sandy loam

	Origin
	Limburgerhof/Germany

	Particle size distribution (%)
	USDA scheme
	German scheme

	
	0.05 - 2 mm
	56
	0.063 - 2 mm
	51

	
	0.002 - 0.05 mm
	25
	0.002 - 0.063 mm
	30

	
	< 0.002 mm
	19
	< 0.002 mm
	19

	Organic C (%)
	1.8

	CEC (meq/100 g)
	17.6

	pH (CaCl2)
	7.4

	MWHC (g H2O/100 g dry soil)
	40


Tests conditions :
- Heat sterilized soil (2 x autoclaving) was incubated with the aseptically applied a.s.  in the dark at room tempera​ture (22 ± 2 °C) and at 40 % MWHC.

- Application rate was 0.5 mg a.s./kg

- Study duration : 181 days

- the volatiles were not trapped.

Analytical methods :
The extracts were measured by LSC (TRR , bound residue) and analyzed by radio-TLC (extractable residue)

Findings :
Table B.7.1.2.3-2 : Balance and recovery of radioactivity  of sterile soil degradation of kresoxim-methyl (mean data). Data in % IRR (100 % IRR = 0.463 mg/kg = TRR at day 0)

	Days
	Extractable residue
	Bound re​sidue
	Balance 
	Main substances identified

 in the extractable residue

	
	MeOH
	MeOH/H2O 
	
	
	Kresoxim-methyl
	BF 490-1

	0
	82.7
	3.7
	0.6
	87.0
	77.3
	8.0

	14
	113.2
	4.5
	2.4
	120.1(*)
	61.6
	54.6

	28
	96.1
	5.0
	2.4
	103.5
	91.8
	6.3

	90
	87.9
	6.3
	4.5
	98.7
	53.6
	39.1

	181
	82.7
	10.4
	4.8
	97.9
	68.0
	22.5


(*) : abnormal value

Conclusions :
Almost no degradation of kresoxim-methyl was observed (68 % IRR after 181 days). The only degradation metabo​lite of kresoxim-methyl was the BF 490-1. Bound residue did not exceed 5 % after 181 days.

The degradation in sterile soil is very low compared to fresh soil revealing the importance of the microbial and/or enzymatic action in the degradation of the a.s.

B.7.1.3 Field studies (Annex IIA 7.1.1.2.2; Annex IIIA 9.1.1.2)

B.7.1.3.1 Soil dissipation testing

Investigation into the dissipation behaviour of BAS 490 04 F in the soil under field conditions (Hesse B. et al; 1994)

Guidelines :
BBA, part IV, 4-1

GLP :
Yes

Material and Methods :
Test substance : BAS 490 04 F = suspension concentrate containing nominally 500 g kresoxim-methyl/l

Soils : 

Table B.7.1.3.1-1:  Characteristics of the soils at the four locations of the field dissipation study

	Location
	Oberding (Bava​ria)
	Brockhausen (Northrh.West.)
	Niederhofen (Baden-Württ.)
	Birkenheide (Rhine.-Palat.)

	Textural class (Ger)
	Sandy loam
	Sandy silty loam
	Sandy silty loam
	Clayey loamy sand

	

	Particle size distribution (%)
	
	
	

	
	 0.063 - > 2 mm
	39
	36
	32
	78

	
	0.002 - 0.063 mm
	37
	44
	44
	9

	
	< 0.002 mm
	24
	20
	24
	13

	Organic C (%)
	1.6
	0.9
	1.4
	1.1

	pH (CaCl2)
	6.6
	6.8
	6.5
	4.8

	MWHC

(g H2O/100 g dry soil)
	37
	41
	34
	30

	

	Test plot size (m2)
	144
	144
	162
	162

	application rate (kg a.s./ha)
	0.32
	0.32
	0.34
	0.32

	application date
	19.05.92
	13.05.92
	19.05.92
	26.05.92

	soil T° at time of application
	22
	26
	17
	18

	crops
	Soil prepared for sowing; 

During the test period the area was kept fallow; weeds were removed mechanical​ly.  

No fertilization nor irrigation

	previous crops
	oilseed rape
	spring rye 
	potatoes
	spring wheat

	other crop protection com​pound
	none
	none
	glyphosate
	bentazone


Tests conditions :
- BAS 490 04 F was applied with the aid of a knapsack compressed air sprayer at a rate of 0.6 l/ha in a total volume equivalent to 400 l/ha (0.3 kg a.s./ha)

- Duration of the study : 182 days 

- Meteorological data were recorded by the German meteorological service (DWD) and some additional data were monitored at the trial locations. They are reported in the study report.

- Soil samples were collected with a Humax drill type HS 1000/50 mm down to a depth of one meter. Soil cores were divided into up to eight fractions: 0 - 10 cm, 10 - 25 cm, 25 - 37 cm, 37 - 50 cm, 50 - 62 cm, 62 - 75 cm, 75 - 87 cm and 87 - 100 cm. They were stored at - 18 °C to - 22 °C until analysis.

Analytical methods :
The soil samples were analyzed with BASF method no. 329/1 which is a "parent only" method and with no. 325 which is a method reading the total residue composed of parent and the acid BF 490-1. 

The determination limit of both methods was 0.01 mg/kg.

Findings :
Table B.7.1.3.1-2 : Dissipation of kresoxim-methyl (method no. 329/1) or kresoxim-methyl and BF 490-1 (method no. 325) in field trials in Germany1. Concentration in mg/kg soil 2 - 0-10 cm layer 

	Days
	Oberding
	Brockhausen
	Niederhofen
	Birkenheide

	
	a.s.
	BF 490-1
	a.s.
	BF 490-1
	a.s.
	BF 490-1
	a.s.
	BF 490-1

	0
	0.01
	0.10
	n.d.
	0.08
	0.03
	0.18
	0.05
	0.16

	14
	0.03
	0.16
	n.d.
	0.01
	n.d.
	0.10
	0.01
	0.03

	ca. 28
	n.d.
	0.11
	n.d.
	n.d.
	n.d.
	0.02
	n.d.
	n.d.

	ca. 60
	n.d.
	0.03
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	ca. 100
	n.d.
	0.02
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	ca. 180
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.


1: Residues above the determination limit were detected only in the 0 - 10 cm soil layer except at two locations (Oberding and Birkenheide) at day 0 where 0.03 mg/kg was measured in the 10 - 25 cm soil layer.

2: Residue data not corrected with recovery rates but corrected with the soil moisture

n.d. = not detectable or < 0.01 mg/kg.

- The results made evident that kresoxim-methyl was degraded extremely fast in the field: even immediately after application (0 day), only marginal kresoxim-methyl residues were detected in the soil samples. Therefore, no sensible DT 50/90 could be calculated. However, the assumption is justified that DT 50 and DT 90 is < 1 d.

- Due to the rapid degradation of the a.s., the residues measured with the total method can totally be attributed to the metabolite BF 490-1. Therefore no DT 50 calculation was performed but DT 50/90 was estimated by graphical evaluation from the degradation curve. With the two other locations data were evaluated according to Timme et al. (1986). The best fit degradation curve was a first order function.

Table B.7.1.3.1-3 : Disspation of kresoxim-methyl and metabolite BF 490-1 in field soils. Data in days

	Location
	Kresoxim-methyl alone
	Sum (metabolite BF 490-1 + kresoxim-methyl)

	
	DT 50
	DT 90
	DT 50
	DT 90

	Oberding
	<1
	<1
	351
	117

	Brockhausen
	<1
	<1
	ca. 82
	ca. 20

	Niederhofen
	<1
	<1
	111
	36

	Birkenheide
	<1
	<1
	ca. 82
	ca. 18

	1: Calculated with the best fit = first order function

2: Estimated from the degradation graph


Conclusions :
The degradation of kresoxim-methyl is very rapid (DT50/90 < 1 day)

Residue is found mainly as metabolite BF 490-1. The DT50 are in the range 8-35 days. The DT 90 are in the range 18-117 days.

Field dissipation of BAS 490 04 F ( Kellner O. et al.; 1995)
Guidelines :
BBA, part IV, 4-1

GLP :
Yes

Material and Methods :
Test substance : BAS 490 04 F = suspension concentrate containing nominally 500 g kresoxim-methyl/l

Soils : 

Table B.7.1.3.1-4 :  Characteristics of the soils at the 2 locations of the field dissipation study

	Location
	Gut Loehndorf (Schleswig-Holstein, Germany)
	Finningley (Yorkshire, UK)

	Textural class (Ger)
	Sandy loam
	sandy clay loam

	

	Particle size distribution (%)
	

	
	 0.063 - > 2 mm
	46
	52

	
	0.002 - 0.063 mm
	30
	20

	
	< 0.002 mm
	24
	28

	Organic C (%)
	1.6
	3.3

	pH 
	7.5
	7.0

	MWHC

(g H2O/100 g dry soil)
	35
	38

	

	Test plot size (m2)
	144
	60

	application rate (kg a.s./ha)
	0.2795
	0.4142

	application date
	3-5-94
	27-5-94

	soil T° at time of application
	9.8
	9.3

	crops
	Soil prepared for sowing; 

During the test period the area was kept fallow; weeds were removed mecha​nically.  

No fertilization nor irrigation

	previous crops
	winter rye
	linseed

	other crop protection compound
	none
	none


Tests conditions :
- BAS 490 04 F was applied with the aid of a knapsack compressed air sprayer at a rate of 0.6 l/ha in a total volume equivalent to 400 l/ha (0.3 kg a.s./ha)

- Duration of the study : 183 days 

- Monthly means of air temperatures and monthly total precipitations  are reported in the study report.

- Soil samples were collected with a Humax drill type HS 1000/50 mm down to a depth of 50 cm. Soil cores were divided into up to four fractions: 0 - 10 cm, 10 - 25 cm, 25 - 37 cm, 37 - 50 cm. They were stored at - 18 °C to - 22 °C until analysis.

Analytical methods :
The soil samples were analyzed with BASF method no. 329/1 which is a "parent only" method and with no. 325 which is a method reading the total residue composed of parent and the acid BF 490-1. 

The determination limit of both methods was 0.01 mg/kg.

Findings :
Table B.7.1.3.1- 5 : Dissipation of kresoxim-methyl (method no. 329/1) or kresoxim-methyl and BF 490-1 (method no. 325) in field trials in Germany and UK. Concentration in mg/kg soil - 0-10 cm layer (1)

	Days
	Gut Loehndorf (Schleswig-Holstein, 

Germany)
	Finningley (Yorkshire, UK)

	
	a.s.
	a.s. + BF 490-1
	a.s.
	a.s. + BF 490-1 BF 490-1

	0
	0.061
	0.078
	0.059
	0.314

	14
	0.069
	0.052
	<0.01
	0.075

	32
	0.035
	0.041
	<0.01
	0.025

	67
	<0.01
	0.043
	<0.01
	0.015

	102
	<0.01
	0.056
	n.a.
	<0.01

	174
	n.a.
	<0.01
	n.a.
	<0.01


1: Residues above the determination limit were detected only in the 0 - 10 cm soil layer.  Residue data not corrected with recovery rates but corrected with the soil moisture

n.a. : not analyzed

Table B.7.1.3.1-6 : Dissipation of kresoxim-methyl and metabolite BF 490-1 in field trials. Data in days

	Location
	Kresoxim-methyl
	Sum (metabolite BF 490-1 + kresoxim-methyl)

	
	
	DT 50
	DT 90

	Gut Loehndorf (Schleswig-Holstein, Germany)
	Detected up to day 32
	17.5 (1)
	58.2 (1)

	Finningley (Yorkshire, UK)
	Not more detected at the 14-day sampling
	<14 (2)
	» 30 (2)

	1: Calculated with the best fit = first order function

2: Estimated from the degradation graph


Conclusions :
Two field experiments performed under unfavorable conditions (cool climates, heavy soils) showed that the dissipation of the total residue is as quick as in more favorable conditions (first field study in Germany) (DT50 = 17.5 days, DT90 = 58.2 days). Nevertheless the dissipation of the a.s. seems to be slower in the German location.

No residue was found under 10 cm soil depth.

Terrestrial dissipation (confined) of 14C-BAS F (Butterfield E. et al.; 1995)

Guidelines :
Supplemental to guideline 164-1 : Terrestrial field dissipation

GLP :
Yes

Material and Methods :
Test substance : 

- kresoxim-methyl (= BAS 490 F) [14C]-labelled in the B-ring (see Figure B.7.1.1.1-2), > 98.96 % radiochemical purity

- kresoxim-methyl (= BAS 490 F) [14C]-labelled in the A-ring (see Figure B.7.1.1.1-1), > 98.8 % radiochemical purity

Soils : 

Two soils from Holly Spring (North Carolina) were studied;

Soil analysis data for all the soil depths were provided in the original report. 

Table B.7.1.3.1-7 : Characteristics of the US soils used in the field dissipation (confined) study - depth 0-8 cm

	Textural class
	Loamy sand
	Loamy sand

	Origin
	Holly Springs, NC, USA
	Holly Springs, NC, USA

	Particle size distribution (%) (USDA)

	Sand
	78
	78

	Silt
	15
	15

	Clay
	7
	7

	Organic matter (%)
	1.8% OM  (or 1 % OC)
	1.0% OM  (or 0.6% OC)

	CEC (meq/100 g)
	5.5
	4.2

	pH
	6.6
	6.1

	FC (g H2O/100 g dry soil) at 0.33 bar suction
	9.6
	7.6


Tests conditions :
- Test suspensions containing 14C-BAS 490 F, labelled in either the A or the B ring, were applied at an approximate rate of 1.5. lb a.s./acre directly on to bare soil confined in 3} diameter PVC tubes in field plots.  Soil samples were taken at intervals through one year after application and analyzed for radioactive residues.  The primary extractions were made with methanol and a 50 : 50 mixture of methanol and water.

- Daily summaries of weather data and records of rainfall for the duration of the growing period are given (04-93/ 04-94).

- No crop had been planted on this location since 1985.  No maintenance pesticide applications were made to the plots during the test period.  Weeds in the plot area were removed by hand at each sampling time

- Fifteen days prior to application, the top 2 to 3 inches of the soil in both plots were weeded and raked by hand.  33 PVC tubes (3.5 inches x 3.0 inches, internal dimeter) were pressed vertically into the soil to a depth of 3 inches in each plot as to not disturb the soil column. 

Analytical methods :
The extracts were measured by LSC and analyzed by radio-TLC, HPLC.

Findings :
Table B.7.1.3.1-8 : Balance and recovery of radioactivity in field dissipation study (confined) - residues in 0-8 cm top layer of soil treated with 14C-kresoxim-methyl (ring A)

	Days
	Total ra​dioactivity recovered (mg/kg soil)
	% TRR(*)

	
	
	Extractable residue
	Bound re​sidue
	Balance
	Main substances identi​fied in the extractable residue

	
	
	MeOH
	MeOH/H2O
	
	
	Kresoxim-methyl 
	BF 490-1

	0
	1.248
	93.16
	5.21
	1.47
	99.84
	76.29
	28.25

	1
	1.111
	87.17
	10.10
	2.58
	99.85
	51.25
	38.19

	2
	1.199
	84.46
	12.19
	3.21
	99.86
	55.71
	39.42

	4
	1.056
	80.04
	14.93
	4.90
	99.87
	48.84
	36.20

	8
	0.890
	70.23
	20.14
	9.51
	99.88
	37.20
	53.20

	14
	0.945
	61.14
	18.89
	19.88
	99.91
	21.16
	62.98

	28
	0.533
	35.50
	16.43
	48.01
	99.94
	9.52
	30.58

	56
	0.439
	15.33
	6.93
	77.72
	99.98
	6.79
	7.80

	119
	0.203
	8.28
	2.38
	89.21
	99.87
	n.a.
	n.a.


N.a. : not analyzed

(*) : the radioactivity measurements are compared to the TRR measured at each sampling date since it is impossible to take into account the transformation to CO2. 

Table B.7.1.3.1-9 : Balance and recovery of radioactivity in field dissipation study (confined) - residues in 0-8 cm top layer of soil treated with 14C-kresoxim-methyl (ring B)

	Days
	Total ra​dioactivity recovered (mg/kg soil)
	% TRR

	
	
	Extractable residue
	Bound re​sidue
	Balance
	Main substances identi​fied in the extractable residue

	
	
	MeOH
	MeOH/H2O
	
	
	Kresoxim-methyl 
	BF 490-1

	0
	1.197
	89.85
	8.12
	1.88
	99.85
	66.50
	29.17

	1
	1.143
	87.22
	10.06
	2.57
	99.85
	47.03
	47.75

	2
	1.194
	83.12
	13.49
	3.25
	99.86
	46.06
	47.60

	4
	0.985
	76.75
	15.07
	8.05
	99.87
	43.78
	31.99

	8
	0.930
	68.78
	20.61
	10.49
	99.88
	24.13
	51.02

	14
	0.921
	56.25
	25.98
	17.69
	99.92
	19.39
	49.96

	28
	0.479
	42.14
	18.38
	39.42
	99.94
	7.33
	31.60

	56
	0.374
	19.70
	8.96
	71.31
	99.97
	8.14
	9.50

	119
	0.189
	10.64
	4.10
	85.12
	99.86
	n.a.
	n.a.


Table B.7.1.3.1-10 : Dissipation of kresoxim-methyl and metabolite BF 490-1 in field trials (confined in PVC tubes). Data in days - non-linear quadratic model

	Location
	Test substance
	kresoxim-methyl
	metabolite BF 490-1

	
	
	DT50
	DT90
	DT50
	DT90

	Holly Spring loa​my sand (USDA)
	 14C-kresoxim-methyl (ring A)

confined in PVC tubes
	3.8
	18.4
	17.0
	56.6

	Holly Spring loa​my sand (USDA)
	 14C-kresoxim-methyl (ring B)

confined in PVC tubes
	2.8
	15.9
	16.0
	53.2


The only degradant found at greater than 4 % TRR in this study was BF 490-1. It formed rapidly from the degrada​tion of BAS 490 F, accumulated to maximum concentrations of about 0.5 ppm, then dissipated rapidly.  The dissipation of BF 490-1 resulted in a number of minor degradates which were found in concentrations of less than 0,02 ppm in the 0-3 inch soil segment.

Conclusions :
This experiment showed that kresoxim-methyl is rapidly transformed to metabolite BF 490-1 (DT50 2.8-3.8 days) . This metabolite is further degraded at a lower rate (DT50 = 16.0-17.0 days) . There are no differences between the rates of degradation according o the position of the label (A or B ring)

Nearly all the radioactive residues found were in the 0-3 inch soil segments and no significant residues (greater than 0.001 ppm) were found below the 6 inch soil depth.

Soil dissipation of BF 490 F in orchard/vineyard use patterns (Jackson S.H.; 1996)

This field study was performed in several locations in the USA. This study was not evaluated in the monograph (presence of equivalent studies performed in Europe; measurements in non SI units (pound, inch, F° degrees, acre). Nevertheless the results are similar to those of the studies evaluated in the monograph.

B.7.1.3.2 Soil residue testing - soil accumulation testing

the study is not required .

B.7.2 Adsorption, desorption and mobility in soil (Annex IIA 7.1.2 and 7.1.3; Annex IIIA 9.1.2)

B.7.2.1 Adsorption and desorption of the active substan​ce and relevant metabolites (Annex IIA 7.1.2)

Soil adsorption/desorption study of 242 009 (Keller W.; 1992) 

Guidelines :
OECD guideline no. 106

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl (= 242 009) [14C]-labelled in the B-ring (see Figure B.7.1.1.1-2), > 99 % radiochemical purity

Soils : 

Table B.7.2.1-1 : Characteristics of the soils used in adsorption/desorption study with kresoxim-methyl

	Textural class (Ger)
	Sand
	Loamy sand
	Sandy loam
	Clayey loam

	Origin
	Speyer/Germany
	Speyer/Germany
	Speyer/Germany
	Limburgerhof/

Germany

	
	(Standard soil 2.1)
	(Standard soil 2.2)
	(Standard soil 2.3)
	

	Particles

< 0.02 mm (%)
	7.9
	10.7
	23.0
	53.0

	Organic C (%)
	0.70
	2.29
	1.20
	2.70

	CEC (meq/100 g)
	4.9
	9.7
	12.7
	46.1

	pH
	6.1
	6.0
	6.2
	7.5


Tests conditions :
- 5 g soil and 25 ml 0.01 M CaCl2 solution were shaken at room temperature for one hour (highest adsorption after one hour shaking time) in the adsorption isotherm determination. 

- Dilution series from a stock solution with four different concentrations: 0.008; 0.04; 0.2 and 1 mg a.s./l aqueous 0.01 M CaCl2 solution.

Analytical methods :
A material balance of the test substance recovered in the supernatant and in the soil was performed (92.3-100.7% recovered)

Concentrations in the clear equilibrum supernatants and in the soils after metabolic extraction were determined by LSC measurement.

TLC measurements showed that kresoxim-methyl was hydrolyzed to the acid metabolite in moist soil.

Findings :
Table B.7.2.1-2 : Adsorption constants KA, KOC and adsorption exponent 1/n of kresoxim-methyl

	Soil
	KA
	KOC*
	1/n

	Sand
	2.6006
	372
	0.9746

	Loamy sand
	7.7378
	338
	0.9867

	Sandy loam
	3.6164
	301
	0.9461

	Clayey loam
	5.9189
	219
	0.9935

	* KOC = (KA/ % org. C) x 100


Conclusions :
The Freundlich adsorption constants showed that kresoxim-methyl has a medium mobility (Koc = 219-372)

Soil adsorption/desorption study with 262 451 (Keller W.; 1993b).

Guidelines :
OECD guideline no. 106

GLP :
Yes

Material and Methods :
Test substance : BF 490-1 (= 262 451) [14C]-labelled in the phenylring (see Figure B.7.2.1-1), 92.8 % radiochemi​cal purity

Soils : 

Table B.7.2.1-3 : Characteristics of the soils used in the adsorption/desorption study of the metabolite BF 490-1

	Textural class (Ger)
	Sandy loam(1)
	Sandy loam(2)
	Loamy sand
	Clayey loam

	Origin
	Speyer/German

standard soil 2.1
	Speyer/German

standard soil 2.2
	Speyer/German

standard soil 2.3
	Limburgerhof/

Germany

	Particles

< 0.02 mm (%)
	14.0
	18.0
	19.7
	51.0

	Organic C (%)
	0.90
	2.60
	1.00
	3.27

	CEC (meq/100 g)
	4.5
	11.5
	9.4
	11.2

	pH
	6.1
	6.0
	6.6
	7.8


Tests conditions :
- 1 g soil and 5 ml 0.01 M aqueous CaCl2 solution were shaken at room temperature for two hours (no exact plateau value during the 1-24 hours time period - for convenience 2 hour values were chosen)

- Dilution series from a stock solution with four different concentrations: 0.008; 0.04; 0.2 and 1 mg/l aqueous calcium chloride solution.

Analytical methods :
A material balance of the test substance recovered in the supernatant and in the soil was performed (94.5-100.9 % recovered)

Concentrations in the clear equilibrum supernatants and in the soils after metabolic extraction were determined by LSC measurement.

TLC measurements showed that the acid metabolite was stable in soil.

Figure B.7.2.1-1 : Radio-labelled acid metabolite BF 490-1
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Findings :
Table B.7.2.1-4 : Adsorption constants KA, KOC and exponent 1/n for BF 490-1

	Soil
	KA
	KOC
	1/n

	Sandy loam (1)
	< 0.1
	(*)
	(*)

	Sandy loam (2)
	0.62
	24
	0.94

	Loamy sand
	< 0.1
	(*)
	(*)

	Clayey loam
	0.55
	17
	0.91

	(*) : some measured equilibrum values in the aqueous phase reached or exceeded the initial concentration caused by poor adsorption and variation of analysis ;  no calculation possible


Conclusions :
The Freundlich adsorption constants showed that metabolite BF 490-1 has a very high mobility (Koc = 17-24 or less )

B.7.2.2 Column leaching studies with the active substan​ce and relevant metabolites (Annex IIA 7.1.3.1; Annex IIIA 9.1.2.1)

4 column leaching studies :

- the first one with the active substance :  fresh and aged residue 

- three studies with formulations (SC containing  500 g/l a.s. , SE containing 150 g/l a.s. and 300 g/l fenpropimorph, SE containing 125 g/l a.s. and 125 g/l epoxiconazole)

Leaching behaviour of [14C]-242 009 after aerobic aging for 30 days (Keller W.; 1991)

Guidelines :
BBA, part IV, 4-2

GLP :
Yes

Material and Methods :
Test Substance: Kresoxim-methyl (= 242 009) [14C]-labelled in the B-ring (see Figure B.7.1.1.1-2), > 99 % radiochemical purity

Soils :
Table B.7.2.2-1 : Characteristics of soils used in column leaching with fresh and aged residue of kresoxim-methyl

	Textural class
	Sand

	Origin
	Speyer/German standard soil 2.1

	Particle size distribution (%)
	

	0.63 - 2 mm
	4.5

	0.2 - 0.63 mm
	62.9

	0.063 - 0.2 mm
	20.0

	0.02 - 0.063 mm
	4.7

	0.006 - 0.02 mm
	2.5

	0.002 - 0.006 mm
	1.9

	< 0.002 mm
	3.5

	Organic C (%)
	0.7

	Microbial biomass (mg C/100 g dry soil)
	16.2

	CEC (meq/100 g)
	4.9

	pH
	6.1

	MWHC (g H2O/100 g dry soil)
	31.9


Test conditions:
- Leaching of fresh and aged residue of kresoxim-methyl was performed.

- Aerobic ageing of [14C]-kresoxim-methyl was carried out at 20 °C ± 2 °C and 40 % MWHC for 30 days. 

- After incubation, treated soil was brought onto the top of the columns (5 cm i.d.) which had previously been filled, starting with 5 cm sea sand (6th segment, bottom) and then untreated soil (30 cm deep). The aged soil (112.8 g moist soil) was added to the top of the watered untreated soil in the column. Elution was done with 393 ml deionized water, simulating a 200 mm rainfall. During two days fractions of about 100 ml each were collected.

- Application rate was 0.5 mg kresoxim-methyl/kg soil

Analytical methods :
The leachate water was measured by LSC and analyzed by radio-TLC after partition into ethyl acetate. The remai​ning radioactivity in the soil segments was determined by combustion analysis.

GC-Ms confirmation of the presence of BF 490-1 and of small amounts of a.s. in the MeOH extract of the aged soil

Findings :
After 30 d aerobic ageing, 49.1and 10.8  % IRR were extractable respectively into MeOH and MeOH/H2O of which the main component was the acid BF 490-1 along with a little parent. About 3.05  % IRR was found in the NaOH and 1.43 % in the ethylene glycol traps. 24.5 % IRR was unextractable.

Table B.7.2.2-2 : Distribution of radioactive residues in column segments and percolate fractions in fresh and aged residue column leaching. Data in % applied radioactivity onto the column

	
	Fresh residue 

(TRR = 0.489 mg/kg = 100%)
	Aged residue

(TRR = 0.444 mg/kg = 100%)

	
	Column 1
	Column 2
	Column 1
	Column 2

	Segments

	1 (top)
	25.8
	15.5
	30.7
	26.1

	2
	3.8
	3.0
	2.0
	9.0

	3
	2.8
	2.6
	2.4
	1.6

	4
	5.1
	3.4
	1.9
	2.5

	5
	6.6
	6.0
	3.2
	2.7

	6 (bottom)
	13.5
	10.8
	4.2
	3.4

	Total segments
	57.6
	41.3
	44.4
	45.3

	Percolates

	1
	< 0.07
	< 0.07
	< 0.07
	< 0.07

	2
	< 0.07
	0.3
	3.2
	8.7

	3
	3.1
	15.1
	37.6
	36.4

	4
	37.1
	40.7
	15.9
	13.3

	Total percolates
	40.2
	56.1
	56.7
	58.4

	S segments, percola​tes
	97.8
	97.4
	101.1
	103.7


Conclusions :
A great portion of the applied radioactivity was eluted out of the laboratory columns (40.2-56.1 % TRR for fresh residue; 56.7-58.4 % TRR for the 30 day aged residue). BF 490-1 was shown to be the predominant component in the percolates.

Soil column leaching study of BAS 490 04 F (Keller W.; 1993c)

Guidelines :
BBA, part IV, 4-2

GLP :
Yes

Material and Methods :
Test Substance: BAS 490 04 F (= SC formulation containing 500 g/l kresoxim-methyl)

Soils :
Table B.7.2.2-3 : Characteristics of soils used in column leaching with SC formulation (500 g a.s./l)

	Textural class
	Sand
	Loamy sand (1)
	Loamy sand (2)

	Origin
	Speyer/German

standard soil 2.1
	Speyer/German

standard soil 2.2
	Speyer/German

standard soil 2.3

	Particle size distribution (%)
	
	
	

	0.2 - 2 mm
	67.4
	54.6
	35.7

	0.02 - 0.2 mm
	24.7
	34.8
	44.8

	0.002 - 0.02 mm
	4.4
	5.6
	11.4

	< 0.002 mm
	3.5
	5.1
	8.3

	Organic C (%)
	0.6
	2.1
	1.0

	CEC (meq/100 g)
	4.2
	11.6
	9.4

	pH
	6.0
	5.6
	6.6


Test conditions : 
- The product was applied onto the top of laboratory soil columns (5 cm internal diameter, 30 cm height) filled with three different soils (duplicate columns per soil). Elution was done with 393 ml deionized water, simulating a 200 mm rainfall within two days.

- Application rate was 66.3 µg BAS 490 04 F/ column  (= 29.4 µg kresoxim-methyl), corresponding to 0.3 l product/ha (= 150 g kresoxim-methyl/ha).

Analytical methods :
Kresoxim-methyl was analyzed by GC with a 63Ni-EC-detector (BASF analytical method no. 323). This method reads a.s  and BF 490-1 after a methylation step as kresoxim-methyl.

Findings :
The amount of kresoxim-methyl/BF 490-1 found in the column leachates was measured. The analysis of soils  (columns segments) was not performed. 

Table B.7.2.2-4 : Kresoxim-methyl/BF 490-1 in percolate water of laboratory soil columns (two columns per soil, in % of applied amount)

	Soil
	OC %
	Sum Kresoxim-methyl/BF 490-1

	Sand
	0.6
	73.1

76.9

	Loamy sand (1) 
	2.1
	< 0.2

0.8

	Loamy sand (2)
	1.0
	40.8

33.2


Conclusions :
In the soils with low organic carbon content (OC% = 0.6-1.0) important amounts of kresoxim-methyl/BF 490-1 were recovered in the leachates.

In the soil with an organic carbon content of > 2 % no or only little test substance could be observed in the leachate.

Soil column leaching study of BAS 492 01 F ( Keller W.; 1994a)

Guidelines :
BBA, part IV, 4-2

GLP :
Yes

Material and Methods :
Test Substance: BAS 492 01 F (= SE formulation containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph as a second a.s.) (= MENTOR)

Soils :
Table B.7.2.2-5 : Characteristics of soils used in column leaching with SE formulation containing kresoxim-methyl and fenpropimorh

	Textural class
	Sandy loam (1)
	Sandy loam (2)
	Loamy sand

	Origin
	Speyer/German

standard soil 2.1
	Speyer/German 

standard soil 2.2
	Speyer/German

standard soil 2.3

	Particle size distribution (%)
	
	

	0.2 - 2 mm
	62.0
	52.0
	35.7

	0.02 - 0.2 mm
	24.0
	30.0
	44.8

	0.002 - 0.02 mm
	1.0
	4.0
	11.4

	< 0.002 mm
	13.0
	14.0
	8.3

	Organic C (%)
	0.9
	2.6
	1.0

	CEC (meq/100 g)
	4.5
	11.5
	9.4

	pH
	6.1
	6.0
	6.6


Test conditions:
- The product was applied onto the top of laboratory soil columns (5 cm internal diameter, 30 cm height) filled with three different soils (duplicate columns per soil). Elution was done with 393 ml deionized water, simulating a 200 mm rainfall within two days.

- Application rate was 0.1428 mg BAS 492 01 F (= 20.58 μg kresoxim-methyl; 41.16 μg fenpropimorph), corres​ponding to 0.7 l product/ha (= 105 g kresoxim-methyl/ha).

Analytical methods :
Kresoxim-methyl was analyzed by GC with a 63Ni-EC-detector (BASF analytical method no. 323). The method read a.s. and BF 490-1.

Findings :
The amount of kresoxim-methyl/BF 490-1 and fenpropimorph found in the column leachates was measured. The analysis of soils  (columns segments) was not performed. 

Table B.7.2.2-6 : Kresoxim-methyl/BF 490-1 and fenpropimorph in percolate water of laboratory soil columns (two columns per soil, in % of applied amount)

	Soil
	OC %
	Sum Kresoxim-methyl/ BF 490-1
	Fenpropimorph

	Sandy loam (1)
	0.9
	62.2

99.1
	0.5

<0.5

	Sandy loam (2)
	2.6
	2.6

1.6
	<0.5

0.8

	Loamy sand
	1.0
	58.8

53.4
	<0.5

<0.5


Conclusions :
No mobility of fenpropimorph in the 3 soil types. 

In the soils with low organic carbon content (OC% = 0.9-1.0) important amounts of kresoxim-methyl/BF 490-1 were recovered in the leachates.

In the soil with an organic carbon content of > 2 % no or only little test substance could be observed in the leachate.

Soil column leaching study of BAS 494 02 F (Keller W.; 1994b)

Guidelines :
BBA, part IV, 4-2

GLP :
Yes

Material and Methods :
Test Substance: BAS 494 02 F (= SC formulation containing 125 g/l kresoxim-methyl and 125 g/l epoxiconazole).   (= ALLEGRO)

Soils :
Table B.7.2.2-7 : Characteristics of soils used in column leaching with SC formulation containing kresoxim-methyl and epoxiconazole

	Textural class
	Sandy loam (1)
	Sandy loam (2)
	Sandy loam (3)

	Origin
	Speyer/German

standard soil 2.1
	Speyer/German 

standard soil 2.2
	Speyer/German

standard soil 2.3

	Particle size distribution (%)
	
	

	0.2 - 2 mm
	62
	52
	29

	0.02 - 0.2 mm
	24
	30
	47

	0.002 - 0.02 mm
	1
	4
	9

	< 0.002 mm
	13
	14
	15

	Organic C (%)
	0.9
	2.6
	1.3

	CEC (meq/100 g)
	4.5
	11.5
	7.9

	pH
	6.1
	6.0
	6.6


Test conditions:
- The product was applied onto the top of laboratory soil columns (5 cm internal diameter, 30 cm height) filled with three soils (duplicate columns per soil). Elution was done with 393 ml deionized water, simulating a 200 mm rainfall within two days.

- Application rate was 0.2138 mg BAS 494 02 F (= 24.5 µg kresoxim-methyl; 24.5 µg epoxiconazole), correspon​ding to 1 l product/ha (= 125 g kresoxim-methyl/ha)

Analytical methods :
Kresoxim-methyl was analyzed by GC with a 63Ni-EC-detector (BASF analytical method no. 323). The method read a.s. and BF 490-1.


Epoxiconazole was determined by GC-method (BASF analytical method no. 300)

Table B.7.2.2-8 : Kresoxim-methyl/BF 490-1 and epoxiconazole in percolate water of laboratory soil columns (two columns per soil, in % of applied amount)

	Soil
	OC %
	Sum Kresoxim-methyl + BF 490-1
	Epoxiconazole

	Sandy loam (1)
	0.9
	48.2

41.2
	<0.2

<0.2

	Sandy loam (2)
	2.6
	14.7

24.3
	<0.2

<0.2

	Sandy loam (3)
	1.3
	62.0

43.0
	<0.2

<0.2


Conclusions :
No mobility of epoxiconazole in the 3 soils types. 

In the three soil types important amounts of kresoxim-methyl/BF 490-1 were recovered in the leachates showing the potential mobility of the metabolite and a.s.

B.7.2.3 Aged residue column leaching (Annex IIA 7.1.3.2; Annex IIIA 9.1.2.1)

The leaching of aged residues was investigated in one study (see B.7.2.2). 

B.7.2.4 Lysimeter and field leaching studies (Annex IIA 7.1.3.3; Annex IIIA 9.1.2.2)

Outdoor-lysimeter study with [14C]-242 009 in the BAS 490 04 F formulation (interim report) (Hamm R.T.; 1994)

Guidelines :
BBA, part IV, 4-3

GLP :
Yes

Material and Methods :
Test substance : SC containing 500 g a.s./l . Kresoxim-methyl (242 009) was [14C]-labelled in the cresyl ring = ring A (see Figure B.7.1.1.1-1)

Soil : 
Table 7.4.2-1 : Characteristics of the lysimeter soil

	Textural class
	Loamy sand (Ap and B horizon), Sand (Cv and C horizon)

	Origin
	Schifferstadt ("Speyerer Wald")/Germany

	Horizon
	Ap (0-35 cm)
	B (35-60 cm)
	Cv (60-80 cm)
	C (80-100 cm)

	  Sand (%)
	75.8
	76.29
	87.45
	90.1

	  Silt (%)
	16.55
	14.06
	5.28
	6.3

	  Clay (%)
	7.65
	9.65
	7.27
	3.6

	  Organic C (%)
	0.94
	0.39
	0.14
	0.24

	  pH
	5.7
	6.3
	6.5
	6.8


Test conditions : 
- The product was applied to each of three outdoor lysimeters (lys. 7, 8, and 9; » 1 m2 surface area, and 1.2 m depth each) filled with an undisturbed sandy soil monolith from an agriculturally used field site.

-  Application was in the first year onto winter barley (growth stages 30/31 and 49/51) and in the second year onto winter wheat (second year application: lys. 7 only, same growth stage. One soil monolith (lys. 8) was broken off in May 1994. 

- Leachates and soil samples were analyzed by radio-TLC.

- For each application 13.5 mg a.s. (corresponding to 0.150 kg a.s./ha) was applied. Two applications were made in the first year, two in the second (lys. 7 only). 

- The total precipitation/ year was 813.2-824.5 mm. The total amount of leachate/ year was 195.7 - 232.3 l.

Table B.7.4.2-2 : Main characterisitics of the 2 year lysimeter study 

	Total precipitation 
	Lysimeter 7
	Lysimeter 8
	Lysimeter 9

	
	Winter barley (sown in autumn 91)

	04/92 - 04-/93 

813.2 mm (incl. 313 mm irrigation)
	01/04/92 : 150 g a.s/ha
	01-04-92 : 150 g a.s/ha
	01-04-92 : 150 g a.s/ha

	
	04/05/92 : 150 g a.s/ha 
	04-05-92 : 150 g a.s/ha 
	04-05-92 : 150 g a.s/ha 

	
	Winter wheat (sown in autumn 92)

	04/93 - 04/94

824.5 mm (incl. 300 mm irrigation)
	15-04-93 : 150 g a.s/ha
	-
	-

	
	11-05-93 : 150 g a.s./ha
	-
	-

	
	Winter oilseed rape (sown in autumn 93)

	
	-
	18-05-94 : dismantling and analysis of the soil column
	-


Table B.7.4.2-3 : Radioactivity recovered in the leachates of the lysimeters

	Period
	Lysi-meter
	TRR1
(mean values)
	% of applied ra​dioactivity (3)
	Kresoxim-methyl
	BF 490-1

	
	no.
	µg/l2
	
	µg/l
	µg

(total amount)
	µg/l
	µg

(total amount)

	1st year of study

04/1992-

04/1993
	7
	0.552
	0.55
	< 0.01
	-
	0.024
	5.47

	
	8
	0.520
	0.42
	< 0.01
	-
	0.038
	7.44

	
	9
	0.436
	0.36
	< 0.01
	-
	0.017
	3.51

	2nd year of stu​dy

04/1993-

04/1994
	7
	0.687
	0.33
	< 0.01
	-
	0.013
	3.02

	
	8
	0.285
	0.25
	< 0.01
	-
	0.003
	0.64

	
	9
	0.355
	0.29
	< 0.01
	-
	0.006
	1.24

	Sum of two years

04/1992-

04/1994
	7
	0.620
	0.88
	< 0.01
	-
	0.018
	8.49

	
	8
	0.397
	0.67
	< 0.01
	-
	0.020
	8.08

	
	9
	0.395
	0.66
	< 0.01
	-
	0.011
	4.75

	1: TRR = total radioactive residues, determined by LSC measurement of leachate samples. TRR contains all radioactivity associated e.g. with carbonate, a.s., BF 490-1, water soluble humic matter (-conjugates).

2 : calculated as a.s. equivalents

3 : 100 %applied radioactivity = 22.90 - 26.1 mg a.s./lysimeter/year (» 13.5 mg a.s.  X 2 applications)


Table B.7.4.2-4 : Radioactive residues in different soil layers of lysimeter no. 8 (100 % applied amount = 24.32 mg a.s.)

	Soil layers
	TRR
	DCM/MeOH MeOH, MeOH/H2O

(% TRR)
	NaOH extr. 

(% TRR)
	Bound residue

 (% TRR)
	Total balance (% TRR)
	Main substances found in the extrac​table residue

	
	Concen​tration

μg/kg soil
	% of ap​plied amount
	
	
	
	
	Kresoxim-methyl

μg/kg
	BF 490-1

μg/kg 

(a.s. eq)

	13 (top)
	34.21
	14.93
	5.4
	63.2
	32.5
	101.1
	0.79
	0.33

	12
	20.09
	11.00
	5.2
	55.5
	32.6
	93.0
	0.38
	0.25

	11
	5.23
	3.04
	8.5
	52.8
	36.0
	97.4
	0.12
	0.10

	10
	3
	1.69
	
	
	
	
	
	

	9
	3
	1.77
	
	
	
	
	
	

	8
	1
	0.61
	
	
	
	
	
	

	7
	1
	0.63
	
	
	
	
	
	

	6
	< 1
	-
	
	
	
	
	
	

	5
	< 1
	-
	
	
	
	
	
	

	4
	< 1
	-
	
	
	
	
	
	

	3
	< 1
	-
	
	
	
	
	
	

	2
	< 1
	-
	
	
	
	
	
	

	1 bot​tom
	< 1
	-
	
	
	
	
	
	

	Sum
	
	33.68
	
	
	
	
	
	


Conclusions :
- During the two-year study period 0.66% to 0.88 % of the applied radioactivity could be detected in the leachate. 

The concentrations of kresoxim-methyl recorded in the leachate were <0.01 μg/l. 

The concentrations of metabolite BF 490-1 recorded in the leachate were in the ranges 0.003-0.006 μg/l (leaching during the second year after the application of the a.s.) and 0.013 -0.038 μg/l (leaching during the year where the applications of a.s. were made)

- At the end of the two year period 5.23-34.1 μg eq a.s./kg soil could be recovered in the 30 cm top soil layer of lysimeter 8 from which 5.2-8.5 % were extractable residue. 0.8 μg/kg kresoxim-methyl and 0.3 μg/kg BF 490-1 could be detected in the top layer. At a depth of approx. 30 cm 0.12 μg/kg kresoxim-methyl and 0.10 μg/kg BF 490-1 could be detected.

B.7.3 Summary of  behaviour in soil and predicted envi​ronmental concentration in soil (PECs) Annex IIIA 9.1.3)

Figure B.7.3-1 : Proposed metabolic pathway of kresoxim-methyl in soil
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Table B.7.3-1  : Summary of behaviour in soil - Rate of degradation of kresoxim-methyl and its main metabolite BF 490-1 -  laboratory studies

	Test soil
	Test system
	Results (days)
	References

	Soil type


	pH
	CEC meq/

100g
	O.C. (%)
	
	kresoxim-methyl
	BF 490-1
	

	
	
	
	
	
	DT50
	DT90
	DT50
	DT90
	

	sandy loam (USDA)
	7.2
	14.7
	1.7
	aerobic degradation 20°C, 40 % MWHC
	< 3
	< 3
	38
	127
	Kellner O.; 1994a

	sandy loam (USDA)
	6.4
	4.1
	1
	aerobic degradation 20°C, 40 % MWHC
	<2
	» 2
	131
	435
	Kellner O.; 1994b

	sandy loam (USDA)
	7.8
	12.5
	1.9
	aerobic degradation 20°C, 40 % MWHC
	4.7
	5.2 
	40.2
	210
	Kellner O.; 1994c

	

	Speyer - Ger​many stan​dard 2.2

sandy loam 1

(Ger)
	5.6
	-
	1.8
	aerobic degradation 20°C, 40 % MWHC
	Due to the quick transformation of the a.s. into its me​tabolite BF 490-1, the DT50 were cal​culated taking into account the sum of the 2 substances.
	44
	394
	Keller W. 1993a

	clayey loam (Ger)
	7.5
	-
	2.6
	aerobic degradation 20°C, 40 % MWHC
	
	511
	4599
	

	sandy loam 2 (Ger)
	7.5
	-
	1.8
	aerobic degradation 10°C, 40 % MWHC
	
	129
	1158
	

	
	
	
	
	20°C, 40 % MWHC
	
	25
	83
	

	
	
	
	
	20°C, 40 % MWHC

(1/10 appl rate = 0.05 mg/kg)
	
	23
	77
	

	
	
	
	
	30°C, 40 % MWHC
	
	22
	73
	

	
	
	
	
	20°C, 20 % MWHC
	
	294
	3429
	

	sandy loam 3 (Ger)
	6.8
	-
	0.9
	aerobic degradation 20°C, 40 % MWHC
	
	22
	74
	

	

	sandy loam (USDA)
	7.5
	16.7
	1.8
	anaerobic degradation

20°C, 40 % MWHC
	<3
	<3
	remains ‘stable’ from day 1 to day 100 (63.2-83.9 % IRR)
	Kellner O.; 1993

	sandy loam (USDA)
	7.4
	17.6
	1.8
	degradation in sterile conditions

22°C, 40 % MWHC
	68 % IRR as a.s. after 181 days
	22.5 % IRR as BF 490-1 after 181 days
	Kellner O.; 1992

	loamy sand (USDA)
	5.0
	4.8
	1.3
	photolysis, > 290 nm, 25°C
	irr = 35 

dark = 2.01
	irr = 117

dark = 29.7
	-
	McKenna E.J.; 1994


Table B.7.3-2  : Summary  of behaviour in soil - Rate of degradation of kresoxim-methyl and its main metabolite BF 490-1; Field dissipation studies - residues at a 0-10 cm soil depth

	Test soil
	Test system
	Results (days)
	References

	Soil type

	pH
	CEC meq/

100g
	O.C. (%)
	
	kresoxim-me​thyl
	BF 490-1
	

	
	
	
	
	
	DT50
	DT90
	DT50
	DT90
	

	Oberding sandy loam (Ger)
	6.6
	-
	1.6
	SC formulation, 300 g a.s./ha, four locations in Germany

bare soils

soil T° = 17-26
	<1
	<1
	35
	117
	Hesse B. et al; 1994

	Brockhausen sandy silty loam (Ger) 
	6.8
	-
	0.9
	
	<1
	<1
	~ 8
	~ 20
	

	Niederhofen sandy silty loam (Ger)  
	6.5
	-
	1.4
	
	<1
	<1
	11
	36
	

	Birkenheide clayey loamy sand (Ger)


	4.8
	-
	1.1
	
	<1
	<1
	~ 8
	~ 18
	

	Gut Loehn​dorf 

sandy loam (Ger)
	7.5
	-
	1.6
	SC formulation, 300 g a.s./ha, 2 locations in Germany and UK 

bare soils

soil T° = 9.3-9.8
	-
	a.s. de​tected up to day 32
	17.5
	58.2
	Kellner O.; 1995

	Finningley

sandy clay loam (Ger) 
	7.0
	-
	3.3
	
	-
	-
	<14 (estim.)
	» 30 (estim.)
	

	Holly Spring loamy sand (USDA)
	6.6
	5.5
	1.0
	 14C-kresoxim-methyl (ring A)

confined in PVC tubes
	3.8
	18.4
	17.0
	56.6
	Butterfield E.; 1995

	Holly Spring loamy sand (USDA)
	6.1
	4.2
	0.6
	 14C-kresoxim-methyl (ring B)

confined in PVC tubes
	2.8
	15.9
	16.0
	53.2
	


Table B.7.3-3  : Summary of behaviour in soil - Adsorption constants Ka, Koc, adsorption exponent 1/n of kresoxim-methyl and its main metabolite BF 490-1

	Test soil
	Test system
	Results
	References

	Soil type

	pH
	CEC meq/

100g
	O.C. (%)
	
	Ka
	1/n
	Koc
	

	kresoxim-methyl

	Speyer 2.1

Sand (Ger)
	6.1
	4.9
	0.7
	Laboratory adsorption - desorption
	2.60
	0.97
	372
	Keller W.; 1992

	Speyer 2.2

Loamy sand

 (Ger)
	6.0
	9.7
	2.29
	
	7.74
	0.99
	338
	

	Speyer 2.3

Sandy loam

 (Ger)
	6.2
	12.7
	1.20
	
	3.62
	0.95
	301
	

	Clayey loam (Ger)
	7.5
	46.1
	2.70
	
	5.92
	0.99
	219
	

	metabolite BF 490-1

	Speyer 2.1

Sandy loam (Ger)
	6.1
	4.5
	0.9
	Laboratory adsorption - desorption
	<0.1
	-
	-
	Keller W.; 1993b

	Speyer 2.2

Sandy loam (Ger)
	6.0
	11.5
	2.60
	
	0.62
	0.94
	24
	

	Speyer 2.3

Loamy sand (Ger)
	6.6
	9.4
	1.00
	
	<0.1
	-
	-
	

	Clayey loam (Ger)
	7.8
	11.2
	3.27
	
	0.55
	0.91
	17
	


Table B.7.3-4  : Summary of behaviour in soil - leaching of kresoxim-methyl and its main metabolite BF 490-1

	Test soil
	Test system
	Residues in the leachate

 (% of the applied amount)
	References

	Soil type

	pH
	CEC meq/

100g
	O.C. (%)
	
	1st replicate
	2nd replicate
	

	Active substance - Fresh and aged residue

	Sand

Speyer/Germany

(Standard soil 2.1)
	6.1
	4.9
	0.7
	Fresh residue
	40.2
	56.1
	Keller W. 1991

	
	
	
	
	Aged residue 

(30 days)
	56.7
	58.4
	

	Formulations - Fresh residue

	Speyer 2.1

Sand (Ger)
	6.0
	4.2
	0.60
	laboratory leaching test :

BAS 490 04 F (SC 500g a.s/l) 

150 g a.s./ha; elution 2 days, equivalent to 200 mm rain
	73.1
	76.9
	Keller W.; 1993c

	Speyer 2.2

Loamy sand

 (Ger)
	5.6
	11.6
	2.1
	
	< 0.2
	0.8
	

	Speyer 2.3

Loamy sand

 (Ger)
	6.6
	9.4
	1.0
	
	33.2
	40.8
	

	Speyer 2.1

Sandy loam (Ger)
	6.1
	4.5
	0.9
	laboratory leaching test :

MENTOR (SC 150g a.s/l + fenpropimorph) 

105 g a.s./ha; elution 2 days, equivalent to 200 mm rain
	62.2
	99.1
	Keller W.; 1994a

	Speyer 2.2

Sandy loam

 (Ger)
	6.0
	11.5
	2.6
	
	2.6
	1.6
	

	Speyer 2.3

Loamy sand

 (Ger)
	6.6
	9.4
	1.0
	
	58.8
	53.4
	

	Speyer 2.1

Sandy loam (Ger)
	6.1
	4.5
	0.9
	laboratory leaching test : ALLEGRO (SC 125g a.s/l + epoxyco​nazole) 

125 g a.s./ha; elution 2 days, equivalent to 200 mm rain
	48.2
	41.2
	Keller W.; 1994b

	Speyer 2.2

Sandy loam

 (Ger)
	6.0
	11.5
	2.6
	
	14.7
	24.3
	

	Speyer 2.3

Sandy loam (Ger)
	6.6
	7.9
	1.3
	
	62.0
	43.0
	


Table B.7.3-5  : Summary of behaviour in soil - Field lysimeter study

	Test soil
	Test system
	Results
	References

	Soil type
	pH
	CEC meq/

100g
	O.C. (%)
	
	kresoxim-methyl
	BF 490-1
	

	Loamy sand (Ap and B horizon), Sand (Cv and C horizon)

Schifferstadt ("Speyerer Wald")/

Germany
	5.7-6.8
	-
	0.14-0.94
	2 year lysimeter study

2 applications of 150 g a.s./year in barley and wheat
	 <0.01 μg a.s./l. in the leachate 


	0.003-0.006 μg/l (leachate during the second year after the applica​tion of the a.s.) 

 0.013 -0.038 μg/l (leachate during the year where the applications of a.s. were made)
	Hamm R.; 1994

	
	
	
	
	
	0.8 μg a.s./kg soil

(soil top layer, more than 1 year after a.s. applica​tion)
	0.3 μg BF 490-1 /kg soil 

(soil top layer, more than 1 year after a.s. applica​tion)
	


Calculation of PEC soil 
The following assumptions were made to estimate the PEC soil of kresoxim-methyl :

-  DT50 = 3.8 days ; this value is taken as ‘worst case’ DT50  of the field dissipation data; generally the transformation of the a.s to the BF 490-1 metabolite  seems to be in the range of less than one day to a few days (lab and field studies) (for multiple applications, the dissipation is calculated assuming the total amount is applied on t 0)

- 50 % interception of the a.s. by the crop

- soil layer of 5 cm and soil density of 1.5 g/cm3
- the degradation rate was calculated according to first order kinetics.

- scenario in cereals : the highest application rate is 150 g a.s./ha (application of 1.2 l/ha  ALLEGRO in Belgium)

- scenario in apples and pears : the highest application rate is 100 g a.s./ha (application of 200 g/ha CANDIT) 

- Due to the quick transformation of the a.s on the soil after multiple applications (max of 2 applications in cereals, 8 applications in orchard) the risk of acumulation is negligible.

The following assumptions were made to estimate the PEC soil of metabolite BF 490-1 :

- DT50 = 35 days : this value is the highest DT50 determined in  the field dissipation study . (for multiple applications, the dissipation is calculated assuming the total amount is applied on t 0)

- 50 % interception of the a.s. by the crop

- soil layer of 5 cm and soil density of 1.5 g/cm3
- the degradation rate was calculated according to first order kinetics.

- scenario in cereals : the highest application rate is 150 g a.s./ha (application of 1.2 l/ha  ALLEGRO in Belgium)

- scenario in apples and pears : the highest application rate is 100 g a.s./ha (application of 200 g/ha CANDIT) 

Table B.7.3-6 : PECsoil of  kresoxim-methyl in mg a.s./kg soil (worst case DT50 = 3.8 days)

	Time after

ap​pli​cations (days)
	Cereals 

150 g a.s/ha -

50% a.s. reaching the soil
	Orchard

100 g a.s/ha 

50% a.s. reaching the soil

	
	single application


	2 applications
	single application


	8 applications

	0
	0.100
	0.200
	0.067
	0.533

	1
	0.083
	0.167
	0.056
	0.444

	2
	0.069
	0.139
	0.046
	0.370

	4
	0.048
	0.096
	0.032
	0.257

	7
	0.028
	0.056
	0.019
	0.149

	14
	0.008
	0.016
	0.005
	0.041

	21
	0.002
	0.004
	0.001
	0.012

	28
	0.001
	0.001
	0
	0.003

	42
	0
	0
	0
	0

	100
	0
	0
	0
	0


Table B.7.3-7 : PECsoil of metabolite BF 490-1 in mg a.s./kg soil (worst case DT50 = 35 days)

	Time after

ap​pli​cations (days)
	Cereals 

150 g a.s/ha -

50% a.s. reaching the soil
	Orchard

100 g a.s/ha 

50% a.s. reaching the soil

	
	single application


	2 applications
	single application


	8 applications

	0
	0.100
	0.200
	0.067
	0.533

	1
	0.098
	0.196
	0.065
	0.523

	2
	0.096
	0.192
	0.064
	0.513

	4
	0.092
	0.185
	0.062
	0.493

	7
	0.087
	0.174
	0.058
	0.464

	14
	0.076
	0.152
	0.051
	0.404

	21
	0.066
	0.132
	0.044
	0.352

	28
	0.057
	0.115
	0.038
	0.306

	42
	0.037
	0.074
	0.025
	0.198

	100
	0.014
	0.028
	0.009
	0.074


Calculation of PEC ground water
It is sensible to turn one’s attention to metabolite BF 490-1 when assessing the risk of the active substance to ground water. Indeed :

- Kresoxim-methyl is very  rapidly transformed to the metabolite BF 490-1 (DT90 of <1-5 days)

- Kresoxim-methyl is potentially less mobile than the acid  metabolite (Koc = 219-372)

- The physico-chemical properties of the metabolite BF 490-1 show that this substance is more persistent than the parent compound (DT50 field = 8-35 days; DT50 lab  = 22-44(511) days in good T° and moisture conditions, DT50 = 129-294 days in less favorable conditions; stable under anaerobic conditions) 

- The physico-chemical properties of the metabolite BF 490-1 show that this substance is more mobile than the parent compound (Koc = 17-24; important leaching in soils with less than 2% OC;  concentrations up to 0.038 μg/l in the lysimeter study) 

Predicted Environmental Concentrations in groundwater (PECgw) of BF 490-1 (Gottesbüren B.; 1996a)

Estimation of efficient sorption and degradation parameters of BF 490-1 from lysimeters studies by inverse model​ling   (Gottesbüren B.; 1996b)

Simulation model :
PECgw were calculated for the main metabolite of kresoxim-methyl with the simulation model PESTLA 2.3 for different soils and weather scenarios. 

Scenarios :
5 scenarios taking into account different soil, weather and crop conditions in Europe were chosen to evaluate the behaviour of BF 490-1 in soil and its potential presence in ground water. 

PEC were calculated for those  scenarios with 4  sets of physico-chemicals parameters increasing level of being close to reality. 

1 - Best, average and worst cases based on laboratory  parameters 

(best case : DT50 = 22 days, Kom = 13.9 dm3/kg 1/n= 0.91)

(average case : DT50 = 37.33 days, Kom = 5.95 dm3/kg 1/n= 0.90)

(worst case : DT50 = 59 days, Kom = 0.1 dm3/kg 1/n= 0.94)

2 - Standardized PECgw  are provided using Dutch approach for the standardisation of the results of lysimeter and field studies provided 

3 - Calibrated PECgw are  provided using the parameter combination (DT50 = 14.2 days, Kom = 22 dm3/kg 1/n= 0.90) that has been proven to be efficient to simulate the BF 490-1 level in the lysimeter study. These parameters were estimated by inverse modelling from the lysimeter study. The SIMPLEX algorithm was used together with the pesticide leaching model PESTRAS 3.1 to estimate efficient sorption and degradation parameters. 

4 - Realistic PECgw are provided using the parameter combination (DT50 = 14.2 days, Kom = 22 dm3/kg 1/n= 0.90) that has been proven to be efficient to simulate the BF 490-1 level in the lysimeter study and realistic soil scenarios (minimum depth of 2 m in orthic luvisol)

Table B.7.3-8 : Overwiew of the scenarios (soils, weather, crop) used in the PESTLA 2.3 model

	
	Soil scenarios (*)

	
	Vertic cambisol {S1}
	Orthic luvisol

{S4}
	Orthic podzol 

{S5}

	
	Brown mediterranean soils group
	Grey-brown podzolic soils group
	Podzolized soils group

	soil type
	clay soil
	silty loam
	humic sandy soil

	OC (%)
	1.71 (0-40 cm)

1.18 (40-70 cm)
	1.2 (0-39 cm)

0.4 (39-98 cm)
	2.73 (0-30 cm)

0.46 (30-50 cm)

	pH(KCl)
	7.3
	7.2
	4.7

	Aquifer location 
	upper 1 m layer of a shallow aquifer with an upper level in (2 m) depth
	upper 1 m layer of a shallow aquifer with an upper level in (1 m) (2 m**) depth 
	upper 1 m layer of a shallow aquifer with an upper level in (1 m)   depth

	Weather Scenarios (*) 

	North Western Europe {C2}

Ireland, United Kingdom , Northern coast of France, Belgium, Netherland, Northern part of Germany, Denmark, Southern part of Sweden
	-
	Winter wheat

150 g a.s./ha

2 applications/year

during 2 years

67% and 50% a.s. reached the soil


	Winter wheat

150 g a.s./ha

2 applications/year

during 2 years

67% and 50% a.s. reached the soil

Winter wheat

	Western part of Central Europe {C4}

(also covers C5)

France, Luxemburg, Germany, Austria
	-
	Winter wheat

150 g a.s./ha

2 applications/year

during 2 years

67% and 50% a.s. reached the soil
	Winter wheat

150 g a.s./ha

2 applications/year

during 2 years

67% and 50% a.s. reached the soil

	Southern Europe {C9} 

(also covers C8 and C10)

Portugal, Spain, Italy, Greece
	Orchard

150 g a.s./ha

8 applications/year

during 2 years

27.5 % a.s. reached the soil
	-
	-


 (*) : Detailed soil characterisitics and European climate maps are given in the study

(**) : minimum depth of 2 m in the “realistic case”

Findings :
Table B.7.3-9 :  Best, Average and Worst case parameters (based on lab studies) - concentrations of metabolite BF 490-1 in μg/l

	Weather scenarios


	Soil scenarios

	
	Vertic cambisol {S1}

(2 m depth)
	Orthic luvisol {S4}

(1 m depth)
	Orthic podzol {S5}

(1 m depth)

	North Western Europe {C2}
	-
	B = 1.86

A = 6.39

W = 12.3
	B = 0.237

A = 3.93

W = 11.5

	Western part of Central Europe {C4}
	-
	B = 1.98

A = 6.89

W = 13.7
	B = 0.275

A = 4.44

W = 13.8

	Southern Europe {C9} 
	B = 0.0128

A = 0.308

W = 0.651
	-
	-


concentrations > 0.1 μg/ l : bold; B : best case, A : average case; W : worst case

Table B.7.3-10 : Standardized PECgw (Dutch approach - based on lysimeter and field studies) - concentrations of metabolite BF 490-1 in μg/l

	Weather scenarios


	Soil scenarios

	
	Vertic cambisol {S1}

(2 m depth)
	Orthic luvisol {S4}

(1 m depth)
	Orthic podzol {S5}

(1 m depth)

	North Western Europe {C2}
	-
	B = 0.040

A = 0.141

W = 0.272
	B = 0.005

A = 0.087

W = 0.255

	Western part of Central Europe {C4}
	-
	B = 0.044

A = 0.153

W = 0.303
	B = 0.006

A = 0.098

W = 0.305

	Southern Europe {C9} 
	B = 0.0003

A = 0.0068

W = 0.0144
	-
	-


concentrations > 0.1 μg/ l : bold; B : best case, A : average case; W : worst case

Table B.7.3-11 : Calibrated  PECgw (parameters efficient to simulate the behaviour of BF 490-1 in the lysimeters study) - concentrations of metabolite BF 490-1 in μg/l

	Weather scenarios


	Soil scenarios

	
	Vertic cambisol {S1}

(2 m depth)
	Orthic luvisol {S4}

(1 m depth)
	Orthic podzol {S5}

(1 m depth)

	North Western Europe {C2}
	-
	max = 0.235

mean = 0.153
	max = 0.002

mean = 0.001

	Western part of Central Europe {C4}
	-
	max = 0.826

mean = 0.751
	max = 0.027

mean = 0.021

	Southern Europe {C9} 
	max < 0.00001

mean < 0.00001
	-
	-


concentrations > 0.1 μg/ l : bold; max : maximum concentration; mean : annual mean concentration

Table B.7.3-12 : Realistic PECgw (parameters efficient to simulate the behaviour of BF 490-1 in the lysimeters study) - concentrations of metabolite BF 490-1 in μg/l

	Weather scenarios


	Soil scenarios

	
	Vertic cambisol {S1}

(2 m depth)
	Orthic luvisol {S4}

(2 m depth)
	Orthic podzol {S5}

(1 m depth)

	North Western Europe {C2}
	-
	max = 0.077

mean = 0.053
	max = 0.002

mean = 0.001

	Western part of Central Europe {C4}
	-
	max = 0.027

mean = 0.024
	max = 0.027

mean = 0.021

	Southern Europe {C9} 
	max < 0.00001

mean < 0.00001
	-
	-


concentrations > 0.1 μg/ l : bold; max : maximum concentration; mean : concentrations in year with higher annual mean

Conclusions :
The choice of the input parameters is very important and can lead to opposite statements :

- PECgw of BF 490-1 based on parameters derived from the lab studies are all above 0.1 μg/l. 

- The maximum and the annual mean “realistic PECgw” using an efficient parameter combination and realistic soil scenarios are all below 0.1 μg/l BF 490-1. This last conclusion can be accepted since it is based on realistic field lysimeter data performed in conditions enhancing leaching (sandy soil with low organic material and additional irrigation)

B.7.4 Fate and behaviour in water (Annex IIA 7.2.1; Annex IIIA 9.2)

B.7.4.1 Hydrolysis rate of relevant metabolites, degrada​tion and reaction products (Annex IIA 7.2.1.1)

Not required 

B.7.4.2 Direct phototransformation of relevant metabolites, degradation and reactions products in water (Annex IIA 7.2.1.2) 

Photolysis of BF 490-1 in a natural water (Scharf J.; 1994)

Guidelines :
No guideline specified.

GLP :
Yes

Material and Methods :
Test substance: BF 490-1, 98.5 % chemical purity (acetonitrile as solvent)

Test conditions: 

- BF 490-1 was continuously irradiated in natural (Kleiner Waldsee pond water, TOC : 11.4 mg/l, nitrate  : 0.5 mg/l, pH : 8 ) and pure “(Millipore” water)  water in a Suntest apparatus equipped with a Xenon lamp at 20 °C ± 0.2 for up to 15 days. The Xenon lamp was equipped with a UV cut-off filter at 290 nm and provided a constant irradiation intensity of 3.0 ± 0.2 mW/cm2. (UV-Vis spectra of the natural water before and after irradiation provided in the dossier)

- no photosensitizer

- Application rate was 10 mg BF 490-1/l water

- sampling at 0, 2, 5, 7, 12, 15 day

Analytical methods :
HPLC with detection  at 240 nm and 254 nm.

Findings and conclusions :
- Decrease of BF 490-1 was only explainable by photochemical processes (no degradation in the dark sample). A degradation substance was detected but could not be identified. Presence of phtalic acid probably formed from substances dissolved in the water was observed.

- The degradation of BF 490-1 proceeded about twice as fast in the natural pond than in the purified water. 

In pond water the calculated half life (first order kinetics) was 19 days  (related to permanent irradiation).

In purified water the half-life was 37 days.

B.7.4.3 Ready biodegradability of the active substance and metabolite  (Annex IIA 7.2.1.3.1)

Determination of the biodegradability of Reg.No. 242 009 techn. in the closed bottle test (Lungershausen; 1993a)

Guidelines :
84/449/EEC C6, OECD No. 301 D, ISO CD 10707

GLP :
Yes

Material and Methods :
Test Substance: Kresoxim-methyl techn., 93.7 % chemical purity

Test conditions:
- Incubation of the test substance in BOD bottles in water with sewage at 20 - 25 °C up to 28 d. The oxygen consumption was measured with an oxygen electrode. 

- Application rate was 2 mg/l corresponding to 0.117 mg/l DOC
Findings and conclusions:
Biodegradation was < 20 % BOD of COD after 28 d, i.e. kresoxim-methyl was poorly biodegradable in the test system.

As a reference served sodium benzoate which degraded to an extent of 65 % ThOD (theoretical oxygen demand) within 28 d.
Determination of the biodegradability of Reg.No. 262 451 in the closed bottle test (Lungershausen; 1993b)

 Guidelines :
84/449 EEC C6, OECD 301 D, ISO CD 10707
GLP :
Yes

Material and methods :
Test Substance: BF 490-1 (= Reg.No. 262 451 = free acid of kresoxim-methyl), 99.3 % chemical purity
Test conditions:Incubation of the test substance in BOD bottles in water with sewage at 20 - 25 °C up to 28 d. The oxygen consumption was measured with an oxygen electrode. 

Application rate was 2.064 mg/l

Findings and conclusions :
The degradation was 0 % BOD of ThOD after 28 d, i.e. BF 490-1 was poorly biodegradable in the test system.

As a reference served aniline which degraded to an extent of 68 % ThOD within 28 days.

B.7.4.4 Water/sediment study (Annex IIA 7.2.1.3.2)

Degradation of the test substance 242 009 in aerobic aquatic environment (Bieber W.-D.; 1993)

Guidelines :
BBA, part IV, 5-1

GLP :
Yes

Material and Methods :
Test Substance: Kresoxim-methyl [14C]-labelled in ring A (see Figure B.7.1.1.1-1), > 95 % radiochemical purity for E + Z isomers (about 10 % Z-isomer share)

Water and sediment : Two natural water/sediment systems collected from small streams in the Hamburg area (Germany) were used in the study. The systems were called "Krempe" (collection area Krempe/Elmshorn) and "Ohlau" (stream Ohlau).

Table B.7.4.4-1 : Characteristics of water from Krempe and Ohlau

	Parameter
	Krempe
	Ohlau

	Temperature (°C)*
	17
	14

	pH*
	7.7
	7.8

	Redox potential (mV)*
	198
	253

	O2-content (mg/l/%)*
	
	

	
	Surface
	9.8/98
	10.4/104

	
	5 cm above sediment
	9.9/101
	10.8/102

	Total N (mg/l)
	
	

	
	Beginning
	8.2
	2.1

	
	End
	21.5
	199

	Total P (mg/l)
	
	

	
	Beginning
	1.6
	7.2

	
	End
	0.3
	< 0.02

	TOC (mg/l)
	50
	28

	Water hardness (mmol/l)
	3.8
	1.3

	* Determined immediately before collecting


Table B.7.4.4-2 :  Characteristics of sediments from Krempe and Ohlau

	Parameter
	Krempe
	Ohlau

	Particle size distribution (%)*
	
	

	
	0.63 - 2 mm
	1.9
	14.5

	
	0.2 - 0.63 mm
	11.7
	82.6

	
	0.063 - 0.2 mm
	23.0
	1.6

	
	0.02 - 0.063 mm
	29.8
	0.4

	
	0.006 - 0.02 mm
	10.3
	0.1

	
	0.002 - 0.006 mm
	5.0
	0.1

	
	< 0.002 mm
	18.3
	0.7

	Organic C (%)
	3.2
	0.11

	CEC (meq/100 g soil)
	20.0
	2.5

	pH (0.01 M CaCl2)
	7.1
	6.3

	ATP (µg/g)**
	
	

	
	Beginning
	0.50
	0.15

	
	End
	0.38
	0.05

	Total N (%)
	0.27
	0.01

	Total P (%)
	0.17
	0.03

	* : Applying the USDA classification system (interpolation to 0.05 mm sieve fraction), sediment Krempe was characterized as loam and sediment Ohlau as sand.

** :Adenosine triphosphate content was taken as biomass indicator because determining the aerobic biomass by conventional methods was thought not to be sensible in partly anaerobic sediments.


Test conditions :
- Kresoxim-methyl was applied to two water/sediment systems and incubated at 20 °C for up to about 100 d. Each incubation flask contained a 2.5 cm sediment and a 6 cm water layer. The systems were handled in a manner that the water phase was aerobic and that the sediment could develop anaerobic zones. At each sampling sediment and water were separated and analyzed separately.

- 0.10 mg kresoxim-methyl was added to each flask which represented a concentration of 0.17 mg a.s./l water.

- Along the whole incubation period the water phase was always aerobic with a minimum of 78 % (Krempe) or 86 % (Ohlau) O2-saturation. 

- On days 32 and 104 the redox potential measured in the sediments was respectively  - 107 and -108 mV in the Krempe sediment proving anaerobicity. The positive figures measured on either measurements in the Ohlau sediment were thought to be erroneous values.

- pH in the range 7.7-8.6 at days 0-14; pH in the range 4.2-6.4 at days 30-100

Analytical methods :
- The aqueous phase was acidified to pH 2-3 and then extracted with ethylacetate (EA). EA was analyzed by radio-TLC, some of the extracts were also analyzed by radio-HPLC and GC/MS. All liquid phases were measured by LSC.

- The wet sediments were extracted successively with MeOH/H2O and MeOH. The combined liquid phases were assayed by LSC and radio-TLC. The remaining sediment residues were analyzed by combustion. The 57 and 100 d. Krempe sediment residues remaining after MeOH/H2O and MeOH extraction were further fractionated into humic/fulvic acids and humins by extracting with 0.1 N NaOH and subsequent acidification of the alkaline extract with 1 N HCl to about pH 1.

- For identification of [14C]-CO2 the traps were acidified in a closed system. A stream of N2 was driven through the system and passed through an absorption liquid for carbon dioxide (Carbosorb E).

Findings :
Table B.7.4.4-3 : Distribution of radioactivity and balance in water/sediment system Krempe (data in % IRR; 100% IRR = 0.17 mg/l )

	
	(Days)

	
	0
	0.25
	1
	2
	7
	14
	30
	57
	100
	102 sterile

	

	CO21
	n.d.
	n.d.
	0.1
	0.2
	0.7
	2.0
	5.8
	6.2
	7.7
	n.d.

	

	Water (Original)2
	77.4
	75.7
	67.0
	71.8
	69.3
	68.4
	69.5
	62.1
	59.1
	65.2

	kresoxim-methyl
	74.0
	66.0
	36.2
	26.6
	2.6
	0.8
	0.7
	<0.1
	<0.1
	0.6

	metabolite BF 490-1
	1.7
	6.0
	26.6
	41.2
	62.3
	60.0
	60.9
	55.4
	52.6
	56.4

	

	Sediment (Original)3
	17.2
	22.9
	30.2
	27.1
	28.7
	28.1
	26.2
	31.8
	34.2
	33.3

	Extractable
	15.9
	20.7
	26.8
	24.6
	23.0
	22.0
	18.4
	22.6
	22.3
	28.4

	- kresoxim-methyl
	12.0
	9.5
	10.3
	7.6
	2.7
	1.5
	0.4
	0.3
	0.4
	6.2

	- metabolite BF 490-1
	6.2
	9.3
	13.4
	14.2
	17.4
	17.5
	14.9
	17.2
	16.5
	18.0

	Bound residue
	1.3
	2.2
	3.5
	2.6
	5.6
	6.2
	7.9
	9.2
	11.9
	4.9

	

	Balance (CO2 + water + sediment
	94.6
	98.9
	97.4
	98.4
	98.6
	98.6
	101.7
	100.1
	101.0
	98.6


Table B.7.4.4-4 : Distribution of radioactivity and balance in water/sediment system Ohlau (data in % IRR; 100% IRR = 0.17 mg/l) 

	
	(Days)

	
	0
	0.25
	1
	2
	7
	14
	30
	57
	100
	102 sterile

	

	CO21
	n.d.
	n.d.
	0.1
	0.2
	0.8
	2.5
	7.5
	8.0
	10.1
	n.d.

	

	Water (Original)2
	75.6
	84.7
	75.2
	76.5
	78.1
	74.2
	75.3
	72.0
	63.5
	80.1

	kresoxim-methyl
	72.8
	75.5
	45.0
	31.6
	3.5
	0.3
	< 0.1
	< 0.1
	< 0.1
	< 0.1

	metabolite BF 490-1
	1.2
	5.8
	26.3
	41.9
	68.3
	63.2
	64.0
	61.0
	54.7
	69.9

	

	Sediment (Original)3
	19.5
	13.8
	20.9
	22.0
	20.9
	19.2
	19.0
	19.4
	24.8
	19.0

	Extractable
	18.8
	12.6
	18.8
	20.1
	17.7
	14.4
	11.8
	14.8
	17.6
	16.5

	- kresoxim-methyl
	11.5
	5.7
	7.3
	3.0
	2.8
	1.1
	1.2
	0.4
	0.3
	1.8

	- metabolite BF 490-1
	6.3
	6.2
	10.4
	14.0
	12.9
	10.6
	8.6
	11.6
	12.8
	11.8

	Bound residue
	0.8
	1.2
	2.1
	2.2
	3.2
	4.8
	7.2
	4.5
	7.2
	2.4

	

	Balance (CO2 + water + sediment
	95.1
	98.5
	96.2
	98.3
	99.8
	95.9
	101.8
	99.3
	98.4
	99.1


1: : No other volatiles beside CO2 were detected above 0.1 % IRR "

2: "Original" means water prior to partition

3 : Original" means wet sediment prior to extraction;

 n.d. :  not determined

Table B.7.4.4-5 : DT 50/90 of kresoxim-methyl in water and sediment. Data in days

	System
	DT 50
	DT 90

	
	Observed1
	First order
	Best fit2
	Observed
	First order
	Best fit

	Krempe
	
	
	
	
	
	

	
	whole system
	1.5
	13

(0.42)3
	1.3

(0.88)3
	6.5
	42
	14

	
	water
	1.0
	11

(0.26)3
	0.9

(0.85)3
	6.0
	35
	9.7

	Ohlau
	
	
	
	
	
	

	
	whole system
	1.6
	12

(0.41)3
	1.2

(0.87)3
	6.6
	41
	13

	
	water
	1.6
	10

(0.3)3
	0.8

(0.77)3
	6.3
	34
	8.4

	1: Read from graphics

2: Best fit was in any case first order root function (R = a/bÖt); (Timme et al; 1986)

3: Correlation coefficient given in parenthesis


Conclusions :
Kresoxim-methyl was very fast degraded in water/sediment (DT50 water = 0.8-0.9 days; DT50 whole system = 1.2-1.3 days) to BF 490-1which remains in the system (56.4-69.9 % IRR in water  after 100 days; 11-8-18.0 % IRR after 100 days).

Mineralization rate was in the range 7.7-10.1 % IRR after 100 days.

The main part of the radioactivity is found under extractable form (a.s. and its acid metabolite); bound residue accounts for 7.2-11.9 % IRR after 100 days. 

B.7.4.5 Degradation in the saturated zone of active substance, metaboli​tes, degradation and reaction products (Annex IIA 7.2.1.4)

Not required

B.7.4.6 Supplementary studies - Physico-chemical properties of metabolite BF 490-1 

Vapour Pressure Report Study code PCF 01624 (Kästel R.; 1996)

Guidelines :
EEC gas saturation  method

GLP :
Yes

Material and methods :
Test Substance: BF 490-1 (= Reg.No. 262 451 = free acid of kresoxim-methyl), 100 % chemical purity

Findings and conclusions :
Volatility : < 1.10-9 g/cm² at 20°C

Vapour pressure : 1.10-7 hPa; mbar at 20°C

Determination of the Octanol/Water-partition Coefficient of Reg. No. 262 451 by HPLC, (Türk W.; 1996a)

Guidelines :
OECD 117 “Partition Coefficient (n-octanol/water), HPLC-Method” (Adopted: 30 March 1989)

GLP :
Yes

Material and methods :
Test Substance: BF 490-1 (= Reg.No. 262 451 = free acid of kresoxim-methyl), 100 % chemical purity

Findings and conclusions :
Table B.7.4.6-1 : Log Pow of metabolite BF 490-1 (undissociated and at different pH)

	
	undissociated
	pH 7
	pH 4
	pH 10

	log Pow
	2.94
	0.15
	2.74
	-2.85

	Pow
	866
	1.41
	545
	0.0014


Determination of the pKa of Reg. No. 262451 in water at 20 °C (Türk W.; 1996b)

Guidelines :
OECD-Guideline fot testing of chemicals 112 “Dissociation Constants”

GLP :
Yes

Material and methods :
Test Substance: BF 490-1 (= Reg.No. 262 451 = free acid of kresoxim-methyl), 100 % chemical purity

Test conditions:



The determination of pKa involves a titration carried out in deionized water with 0.4% DMSO at the concentrations of about 20 mg/l (0.066 mmol/l) and at a temperature of 20°C.

Findings and conclusions :
pKa = 4.20 (sdv = 0.05)

Determination of the solubility of reg.No. 262451 in water at 20°C by flask method and by HPLC (Türk W.; 1996c)

Guidelines :
OECD 105 “Water Solubility”

GLP :
Yes

Material and methods :
Test Substance: BF 490-1 (= Reg.No. 262 451 = free acid of kresoxim-methyl), 100 % chemical purity

Findings and conclusions :
The solubility in water is 91 mg/l± 2.4 mg/l

B.7.5 Impact on water treatment procedures (Annex IIIA 9.2.2)

no guidance

B.7.6 Summary of behaviour in water and predicted environmental concentrations in surface water and in ground water (PECsw, PECgw) (Annex IIIA 9.21, 9.2.3)

B.7.6-1  : Summary of behaviour of kresoxim-methyl in water 

	Test medium (soil, sediment, wa​ter)
	
	Test system
	Results
	References

	Me​dium type
	 pH
	CEC
	Organic mat​ter con​tent (%)
	
	
	

	Water  buffers 
	5

7

9
	-
	-
	Hydrolysis at 25°C in the dark
	DT50 = 875 days (extrapolation)

DT50 = 34 days

DT50 = 7 hours
	Bieber W.-D.; 1992

	 buffer solution
	5
	-
	-
	Aqueous photolysis at pH 5

irradiation approxi​mates natural sun​light spectrum, tem​perature: 25°C
	 DT50 : 30 days
	Goetz A. ; 1994

	water with se​wage
	-
	-
	-
	Biodegradability in closed bottle test
	 < 20 % BOD of COD after 28 days,  poorly biodegradable
	Lungershausen; 1993a

	Krempe and Ohlau water
	7.7-7.8
	20.0-2.5
	3.2-0.11
	Water/sediment study
	a.s.

DT50 water = 0.8-0.9 days

DT50 whole system = 1.2-1.3 days

 BF 490-1

(56.4-69.9 % IRR in water  after 100 days; 

11-8-18.0 % IRR in sediment after 100 days).
	Bieber W.-D.; 1993


B.7.6-2  : Summary of behaviour of metabolite BF 490-1  in water

	Test medium (soil, sediment, wa​ter)
	Test system
	Results
	References

	Me​dium type
	Conditions
	
	
	

	Kleiner Waldsee pond water, 
	TOC : 11.4 mg/l, nitrate  : 0.5 mg/l, pH : 8 
	Photolysis at 20 °C ± 0.2

Suntest apparatus equipped with a Xenon lamp

UV cut-off filter at 290 nm
	DT50 = 19 days  (related to permanent irradia​tion).
	Scharf J.; 1994

	pure “(Millipore” water)  water
	-
	
	DT50 =  37 days.

(related to permanent irradiation).
	

	Water with sewage
	-
	Biodegradability in closed bottle test
	 0 % BOD of ThOD after 28 days 

poorly biodegradable
	Lungershausen; 1993b

	Water
	20 °C, 
	Volatility 

Vapour Pressure


	 < 1.10-9 g/cm² at 20°C

1.10-7 hPa; mbar at 20 °C
	Kästel R.; 1996

	Water
	non-ionized form

pH 4, 

pH 7

pH 10
	Partition 

Coefficient 

(n-octanol/water)
	log Pow = 2.94

log Pow = 2.74

log Pow = 0.15

log Pow = -2.85
	Türk W.; 1996a

	Water
	20°C, 
	Dissociation Constants
	pKa = 4.20 (sdv = 0.05)
	Türk W.; 1996b

	Water
	20 °C
	Water Solubility 
	91 mg/l± 2.4 mg/l
	Türk W.; 1996c


Calculation of PEC sw of kresoxim-methyl 
The following assumptions were made to estimate the PEC sw of kresoxim-methyl :

-  DT50 = 1.3 days ; this ‘worst case’ case value is the DT50 (whole system) determined in the water/sediment study. This value reflects the quick transformation of the a.s. to its metabolite BF 490-1

- water layer : 30 cm

- the spray drift scenarios are determined according to Ganzelmeier (1995)

- the degradation rate was calculated according to first order kinetics.

- scenario in cereals : the highest application rate is 150 g a.s./ha (application of 1.2 l/ha  ALLEGRO in Belgium)

- scenario in apples and pears : the highest application rate is 100 g a.s./ha (application of 200 g/ha CANDIT) 

Table B.7.6.-2 : PECsw of kresoxim-methyl in mg a.s./l

	Time after

ap​pli​cations (days)
	Cereals 

150 g a.s/ha 
	Orchard

100 g a.s/ha 

	
	direct 

ap​plica​tion (drift = 100 %) (*)
	application at 1 m of the surface water 

(drift = 5%)


	application at 5 m of the sur​face water 

(drift = 0.6%)


	direct 

ap​plica​tion (drift = 100 %) (*)
	application at 5 m of the surface water 

(drift = 20%)


	application at 10 m of the surface water 

(drift = 11 %)



	0
	0.050
	0.002
	0.0003
	0.033
	0.007
	0.004

	1
	0.029
	0.001
	0.0002
	0.020
	0.004
	0.002

	2
	0.017
	0.001
	0
	0.011
	0.002
	0.001

	4
	0.006
	0
	0
	0.004
	0.001
	0

	7
	0.001
	0
	0
	0.001
	0
	0

	14
	0
	0
	0
	0
	0
	0

	21
	0
	0
	0
	0
	0
	0

	28
	0
	0
	0
	0
	0
	0

	42
	0
	0
	0
	0
	0
	0


(*) : figures do not reflect the actual use; given to help the reader

PEC sw of metabolite BF 490-1
The concentrations of BF 490-1 measured in the mesocosm study were more accurate than theorical PEC to evaluate the risk of this compound to the water organisms. The scenarios used for the mesocosm study reflect worst case situation of multiples applications of kresoxim-methyl in orchard (6 applications - 100 g a.s./ha). See point B.8.2.10

B.7.7 Fate and behaviour in air (Annex IIA, 7.2.2; Annex IIIA 9.3)

Photochemical  oxidative degradation of 242 009 (QSAR estimates) (Sarafin R.; 1993)

Calculation method :
The half-life was estimated based on the structural formula according to Atkinson's method (Atkinson R.; 1987).  The half-life for degradation of kresoxim-methyl by OH-radicals is  t1/2 < = 11.1 h

Conclusion :
In conclusion, also if kresoxim-methyl may volatilize to some extent into air it is very unlikely that kresoxim-methyl will be distributed spaciously in the atmosphere because it will be degraded fast by OH radicals with a minimum half life of 11.1 h.

B.7.8 Summary of behaviour in air and predicted environmental concentrations in air (PECa) (Annex IIIA 9.3)

kresoxim-methyl is rapidly degraded in air and it is therefore not relevant to calculate a PEC.

B.7.9 Definition of the residue (Annex IIA 7.3)

The residue is defined as kresoxim-methyl and its acid metabolite BF 490-1

B.7.10 References relied on

See Annex A.

ANNEX B

Kresoxim-methyl

B.8 Ecotoxicology

In this part of the monograph the studies from the original dossier for inclusion of the a.s. in Annex I of the Directive  were evaluated (studies concerning the a.s. and studies concerning the formulation MENTOR - cereals crops)

In order to give a more general view of the a.s. we also included  tables summarizing the main results of the studies submitted in Belgium for the provisional authorization of CANDIT (apples)

The risk assessments performed in this part of the document are dealing mainly with the effects of the a.s. kresoxim-methyl.

B.8.1 Effects on birds (Annex IIA 8.1; Annex IIIA 10.1)

B.8.1.1 Acute oral toxicity (Annex IIA 8.1.1) 

Avian single-dose oral LD50 of Reg. No. 242 009 on the bobwhite quail (Colinus virginianus) (Munk R.; 1993a)

Guidelines :
US EPA, Subdivision E, § 71-1 (1982); acceptable

GLP :
yes

Material and Methods :
Test Substance: Kresoxim-methyl; purity : 94 %; batch No. : N 27 (III a1)

Test species : Bobwhite quails (Colinus virginianus),

Sex, weight, age : 5 _ and 5 _ by concentration, 153.7-202.8 g, ± 6 month old

Applied  concentrations : untreated control, 464, 681, 1000, 1470 and 2150 mg a.s. /kg body weight;

Type of application : dispersion of the a.s. in 0.5% aqueous solution of carboxymethylcellulose. The test compound  was administered into the crop by gavage

Time of exposure : one single application, monitoring during 14 days

Findings :
Mortality : no

Body weight : No statistically significant differences between control and treatments. The body weigth of the male birds at the 1000 mg/kg bw dose was significantly different from the control. It is considered as accidental.

Clinical signs : no signs of sickness or toxicity were observed

Feed consumption : same order of magnitude between control and treatments

Endpoints : 
LD50    > 2150 mg a.s./kg bw  (highest concentration tested)

NOEL  = 2150 mg a.s./kg bw

Conclusions :
Study is conform. Kresoxim-methyl is not toxic to bobwhite quails up to 2150 mg/kg bw

B.8.1.2 Avian dietary toxicity (5day) (Annex IIA 8.1.2)

Avian dietary LC50 test of Reg. No. 242 009 in chicks of the bobwhite quail (Colinus virginianus) (Munk R.; 1993b)

Guidelines :
US EPA, Subdivision E, § 71-2 (1982). Similar to guideline OECD 207

GLP :
yes

Material and Methods :
Test Substance: Kresoxim-methyl; purity : 93.7 %, batch No.: N 36 (III C1)

Test species :Bobwhite quails (Colinus virginianus)

Sex, weight, age : 10 chicks/ concentration; unknown sex ratio since sex determination is uncertain at this age, 16.7-33.7 g, 13 day old

Applied  concentrations : untreated control, 313, 625, 1250, 2500 and 5000 mg/kg feed;

Type of application :‘Ssniff’ experimental diet ‘ad libitum’ before and during the test.  Stability  (98.6 % recovery after 35 day)  and homogeneity (98-5 -98.9 % recovery) of test substance in the diet was determined analytically .

Time of exposure : Short-term feeding test (5 days with exposure by the feed + 3 days observations)

Findings :
Mortality : no compound-related mortality. Mortalities caused by mutual face picking. More than 10 % mortality in control; due to the absence of mortality in the 2 highest concentrations the test is accepted.

Body weight : no significant impairment of the development of body weight

Clinical signs : apathy of one chick at dose 1250 (day 5) : not treatment related

Feed consumption : no significant compound-related reduction of consumption

Endpoints :
LC50  (5d) > 5000 mg a.s./kg feed (highest concentration tested)

NOEC (5d) = 5000 mg a.s./kg feed 

Conclusions :
Study is conform. Kresoxim-methyl administered in the feed caused no sign of toxicity to birds.

Avian dietary LC50 test of Reg. No. 242 009 in chicks of the mallard duck (Anas platyrhynchos) (Munk R.; 1993c)

Guidelines :
US EPA, Subdivision E, § 71-2 (1982). Similar to guideline OECD 207

GLP :
yes

Material and Methods :
Test substance: Kresoxim-methyl; purity : 94 %, batch No.: N27 (III a1)

Test species : Mallard ducks (Anas platyrhynchos)

Sex, weight, age : 10 chicks/ concnetration; unknown sex ratio since sex determination is uncertain at this age, 31.1-94.1 g, 8 days old 

Applied  concentrations : untreated control, 625, 1250, 2500 and 5000 mg/kg feed;

Type of application :‘Ssniff’ experimental diet ‘ad libitum’ before and during the test. Homogeneity (98.2 -109.4 % recovery) of test substance in the diet was determined analytically .

Time of exposure : Short-term feeding test (5 days with exposure by the feed + 3 days observations)

Findings :
Mortality : no compound related mortalities in neither test group.

Body weight : No significant impairment of the development of the body weight 

Clinical signs : no symptoms were detected

Feed consumption : no compound related differences in feed consumption in neither test group.

Endpoints :
LC50  (5d) > 5000 mg a.s./kg feed (highest concentration tested)

NOEC (5d) = 5000 mg a.s./kg feed 

Conclusions :
Study is conform. Kresoxim-methyl administered in the feed caused no sign of toxity to birds.

B.8.1.3 Subchronic and reproductive toxicity (Annex IIA 8.1.3)

1-Generation reproduction study with Reg. No. 242 009 on the bobwhite quail (Colinus virginianus) by administra​tion in the diet (Munk R.; 1994a)

Guidelines :
US EPA, subdivision E, § 71-4 (1982); study is conform to guideline  OECD 206

GLP :
yes

Material and Methods :
Test substance : Kresoxim-methyl; purity: 93.7 %, batch N 36 (III c-1)

Test species : Bobwhite quail (Colinus virginianus) 

Sex, weight, age : Bobwhite quails (about 9 months old) approaching the first laying season were randomly allocated to cages with 1 male and 1 female each per replicate; 16 replicates X 4 concentrations

Applied  concentrations : untreated control, 50, 500 , 1000 mg/kg in the feed

Type of application : ‘Ssniff’ experimental diet ‘ad libitum’ before and during the test. Homogeneity (93.45-93.88 % recovery) of test substance in the diet was determined analytically .

Time of exposure : 

10 weeks : pre-egg production period

16 weeks : egg production period 

Findings :
Table B.8.1.3-1 : Major effects of kresoxim-methyl observed during the reproduction study of bobwhite quails 

	Endpoints
	Doses (mg a.s./kg feed)



	
	0 
	 50
	500 
	1000 



	Adults

	Mortality

Clinical symptoms

Body weight

Food consumption
	no effect

no effect

no effect

no effect

	Reproduction Parameters


	No. of eggs laid

No. of eggs laid/female bird

No. of cracked and broken eggs

Mean egg weight (g)

Mean egg shell thickness (mm) 

No. of eggs incubated 

No. of fertile eggs

No. of infertile eggs

No. of early embryonic mortalities

No. of viable 11-day old embryos

No. of late embryonic mortalities

No. of viable 18-day old embryos

No. of total embryonic deaths

No. of "dead-in-shell"

No. of chicks hatched

No. of 14-day surviving chicks

No. of chicks hatched/female bird

No. of 14-day surviving chicks/female bird

Mean body weight of chicks at hatching (g)

Mean body weight of chicks 14 days after hatching (g)


	844

52.8

32

10.3

0.20

755

655

100

11

644

4

640

15

66

574

516

35.9

32.3

6.6

24.6
	915

57.2

32

9.6

0.20

821

763

58

29

734

11

723

40

163

560

489

35.0

30.6

6.3

24.2
	758

47.4

29

10.2

0.21

681

626

55

40

586

10

576

50

68

508

450

31.0

28.1

6.6

24.3
	746

46.6

87
9.6

0.20

610

495
115

22

473
5

468
27

57

411

363

25.7

22.7
6.5

23.7


Palability : No rejection of feed containing the test compound could be observed.

Parameters showing biologically significant differences between treatments and control are :

- Number of cracked eggs : 11.7 % at 1000 mg/kg - 3.8 % in control

- Number of fertile eggs

- Viability of embryos (day 18)

- Number of surviving chicks/ female bird.

Conclusions :
Study is conform. At the highest concentration of 1000 mg/kg effects on some evaluation parameters are observed. The NOEC (26 week)  is 500 mg a.s./kg feed.

B.8.1.4 Acute oral toxicity of the preparations (Annex IIIA 10.1.1)

No study with formulation CANDIT is required. The evaluation of the risk is made directly on basis of the toxicity data of the a.s.

The evaluation of the risk in the case of the formulations MENTOR and ALLEGRO based on the toxicity data of active substances contained in these formulations revealed that both formulations were of low risk for birds.

B.8.1.5 Supervised cage or field trials (Annex IIIA 10.1.2) 

Studies are not required.

B.8.1.6 Acceptance of bait, granules or treated seeds by birds (palatability test)  (Annex IIIA 10.1.3)

Not required : Products (MENTOR, ALLEGRO, CANDIT) are not used as baits, granules or to treat seeds.

B.8.1.7 Effects of secondary poisoning (Annex IIIA 10.1.4)

No study required.

The secondary poisoning is discussed under point B.8.2.16.

B.8.1.8 Summary of effects to birds - exposure and hazard assessment for birds (Annex IIIA 10.1)

Tab. B.8.1.8-1 : Effects of kresoxim-methyl to birds. 

	Test species
	Test System
	Duration of 

ex​posure
	Results 


	References

	Bobwhite quail
	Single-dose appli​cation 
	Single-dose application
	LD50 > 2150 mg a.s./kg bw

NOEL = 2150 mg a.s./kg bw
	Munk R., 1993a



	Bobwhite quail
	Short-term feeding
	5 days
	LC50 > 5000 mg a.s./kg feed

NOEC = 5000 mg a.s./kg feed
	Munk R., 1993b



	Mallard duck
	Short-term feeding
	5 days
	LC50 > 5000 mg a.s./kg feed

NOEC = 5000 mg a.s./kg feed
	Munk R., 1993c



	Bobwhite quail
	Long-term feeding  reproduction
	26 weeks
	NOEC = 500 mg a.s./kg feed
	Munk R., 1994a




The risk assessment to  birds was performed for two worst case scenarios : cereals and apples

1 - Cereals

Risk assessment to birds exposed to kresoxim-methyl sprayed in cereals crop. The notifier based its assessment on measured concentration of the a.s. on the leaves. Just after the application of 105 g a.s/ha (0.7 l MENTOR/ha) the residue found on the leaves is equivalent to 5 mg a.s. /kg leaves. It is assumed that the birds food consumption is 30% bw.

Risk assessment to birds exposed to kresoxim-methyl sprayed in cereals crop made by the rapporteur (150 g a.s. corresponding to the worst case situation : application of ALLEGRO in wheat in Belgium). The initial concentration of a.s. in potential feed (4.65 mg a.s./kg leaves ) was estimated according to Hoerger and Kenaga (1972). It is assumed that the birds food consumption is 30% bw.

We can conclude that the TER estimated via the Hoerger and Kenaga model are in accordance with the TER estimated via residue measurement of the cereals crop. It was shown that the risk to leaf-eating and insectivorous birds resulting from the exposure to the a.s. in cereals crop is negligible : TER acute = 1473; TER short term = 1000, TER long term = 100

2 - Apples

The notifier submitted a risk assessment based on measured concentrations on the fruit (> 0.5 mg/kg on the fruit resulting from an application of 94 g a.s./ha). The notifier also evaluated the risk assuming the initial concentration in the food according to Hoerger and Kenaga (1972) and taking into account a food consumption of 30% bw. We believed that the calculation of TER based on the measured concentration on the fruits is not applicable in this case since the small birds do not eat the entire fruits. 

Risk assessment to birds exposed to kresoxim-methyl sprayed in orchard (100 g a.s. corresponding to the worst case situation : application of CANDIT in apples). The initial concentration of a.s. in potential feed is estimated accor​ding to Hoerger and Kenaga (1972). It is assumed that the birds food consumption is 30% bw.

We take into account for the evaluation of the risk to birds the estimated concentrations on the leaves. These concentrations are also equivalent to the estimated concentrations of a.s. on small insects. We conclude that the risk to leaf-eating and insectivorous birds resulting from the exposure to the a.s. in apple crop is negligible : TER acute = 2312; TER short term = 1613, TER long term = 161

Table B.8.1.8-2 : Estimated initial concentration of kresoxim-methyl in potential feed of birds

	Target crop
	Application rate (g as/ha)
	Estimated initial residues (mg as/ kg food)

	
	
	Small seeds and small in​sects
	Large insects 
	Leaves and leafy crops
	Fruit

	cereals 

(proposed by notifier)
	105
	-
	-
	5 (measured concentration)
	-

	cereals
	150
	4.35
	0.41
	4.65
	-

	apples

 (proposed by notifier)
	94
	2.80
	0.25
	2.90
	< 0.5 (measu​red concentra​tion)

	apples
	100
	2.90
	0.27
	3.10
	0.13


Table B.8.1.8-3 : Estimated oral uptake of kresoxim-methyl by birds

	Target crop
	Bird type
	food consu​med
	food 

consump​tion 

(% bw)
	Max. daily 

in​take (mg as /kg bw/ day)

	cereals
	small bird (< 100 g)
	leaves and leafy crops (measured concentration)
	30
	1.5

	cereals
	small bird (< 100 g)
	leaves and leafy crops (estimation)
	30
	1.4

	
	
	small seeds and small insects 

(estimation)
	30
	1.3

	
	
	large insects 

(estimation)
	30
	0.12

	apples
	small bird (< 100 g)
	fruit (measured concentration)
	30
	< 0.15

	apples
	small bird (< 100 g)
	leaves and leafy crops (estimation)
	30
	0.93

	
	
	fruit (estimation)
	30
	0.039


Table B.8.1.8-4 : Toxicity exposure ratios (TER's) for birds exposed to kresoxim-methyl  - worst cases

	Bird type
	food 

con​su​med
	Effect

con​centration
	Estimated Theorical Ex​posure 
	Type of TER
	Toxicity Expo​sure Ratio 

	Cereals

	small bird
	leaves and leafy crops (measured concentration)
	 2150 mg a.s./kg bw
	1.5 mg a.s./kg bw
	LD50/ETE
	1473

	
	
	5000 mg a.s./kg feed
	5 mg a.s./kg feed
	LC50/ETE
	1000

	
	
	500 mg a.s./kg feed
	5 mg a.s./kg feed
	NOEC/ETE
	100

	small bird
	leaves and leafy crops (estimated concentration)
	 2150 mg a.s./kg bw
	1.4 mg a.s./kg bw
	LD50/ETE
	1541

	
	
	5000 mg a.s./kg feed
	4.65 mg a.s./kg feed
	LC50/ETE
	1075

	
	
	500 mg a.s./kg feed
	4.65 mg a.s./kg feed
	NOEC/ETE
	107

	Apples

	small bird
	fruit (measured concentration
	 2150 mg a.s./kg bw
	0.15 mg a.s./kg bw
	LD50/ETE
	14333

	
	
	5000 mg a.s./kg feed
	 0.5 mg a.s./kg feed
	LC50/ETE
	10000

	
	
	500 mg a.s./kg feed
	 0.5 mg a.s./kg feed
	NOEC/ETE
	1000

	small bird
	leaves and leafy crops (estimated concentration)
	 2150 mg a.s./kg bw
	0.93 mg a.s./kg bw
	LD50/ETE
	2312

	
	
	5000 mg a.s./kg feed
	3.1 mg a.s./kg feed
	LC50/ETE
	1613

	
	
	500 mg a.s./kg feed
	3.1 mg a.s./kg feed
	NOEC/ETE
	161

	
	fruit (estimated concentration)
	 2150 mg a.s./kg bw
	0.039 mg a.s./kg bw
	LD50/ETE
	55128

	
	
	5000 mg a.s./kg feed
	0.13 mg a.s./kg feed
	LC50/ETE
	38462

	
	
	500 mg a.s./kg feed
	0.13 mg a.s./kg feed
	NOEC/ETE
	3846


underlined : lowest TER taken into account in the conclusion of the risk assessment

B.8.2 Effects on aquatic organisms (fish, aquatic invertebrates, algae) (Annex IIA 8.2; Annex IIIA 10.2)

B.8.2.1 Acute toxicity of the active substance and metabolites, degrada​tion or reactions products to fish (Annex IIA 8.2.1)

Acute toxicity of Reg. No. 242 009 on the rainbow trout (Oncorhynchus mykiss W.) (Munk R.; 1992a)

Guidelines :
US EPA, Subdivision E, § 72-1 (1982), EEC Directive 84/449 (updated 1989), OECD 203 (1989)

GLP :
yes

Material and Methods :
Test substance : Kresoxim-methyl; purity : 94 %, batch No : N 27 (III a1)

Test species :  Rainbow trouts (Oncorhynchus mykiss W.)

Number of organisms, weight, length, age : 10 fishes in one aquarium /concentration, 7 cm (range : 6.0 - 7.6), 4.2 g (range : 2.8 - 5.0),0.42 g fish/l water

Type of test : Static system (96 hours)

Applied and measured concentrations : 

nominal :    control, 0.046, 0.068, 0.1, 0.147, 0.215, 0.316, 0.464, 0.681 and 1.0 mg a.s./l 

measured concentrations ranging from 34.4 to 18.7 % of the nominal concentrations

Test conditions :
temperature : 12 °C ± 1 °C, 

pH : 8.5 to 8.7; 

oxygen content : about 10 mg O2/l on day 1 and 8.5 to 8.8 mg O2/l on day 4,

total hardness : about 2.5 mmol/l

Photoperiod : 16 hours light, 8 hours dark

Analytical methods : reversed phase HPLC with UV detection

Findings :
Mortality : occurred only in the top dose of 1.0 mg/l with 20 %, 80 % and 100 % dead fish after 48, 72 and 96 hours, respectively. 

Behavioral observations : discolorations, convulsions and tumbling at the dose of 1mg/l (nominal)

Endpoints :
LC50
(96h) > 0.681 < 1.0 mg a.s./l (nominal)

NOEC (96h) = 0.681 mg a.s./l (nominal) 

Due to the low solubility of the a.s. in water the actual toxicity  values are :

LC50
(96h) > 0.15 < 0.19 mg a.s./l (measured)

NOEC (96h) = 0.15 mg a.s./l (measured)

Conclusions :
Kresoxim-methyl is very toxic to rainbow trout

Acute toxicity study on the bluegill (Lepomis macrochirus Raf.) of Reg.No. 242 009 in a static system (Munk R.; 1993d)

Guidelines :
US EPA, Subdivision E, § 72-1 (1982), EEC Directive 84/449 (updated 1989), OECD 203 (adopted 1992)

GLP :
yes

Material and Methods :
Test substance : Kresoxim-methyl; purity : 94 %, batch No. : N 27 (III a1)

Test species : bluegill fish  (Lepomis macrochirus Raf.)

Number of organisms, weight, length, age : 10 fishes per dose; 5.49 cm (range : 4.9-6.0); 1.9 g (range : 1.2-2.7); 0.19 g fish/l water

Type of test : Static system (96 hours)

Applied and measured concentrations : 0.316, 0.464, 0.681, 1.0, 1.47, 2.15, 3.16 and 4.64 mg a.s./l; water control and solvent control

The recovery rates of the active substance were in the ranges of 25.8 % to 58.4 % (day 0) and 13.6 % to 48.6 % (day 4), respectively.

Test conditions :
temperature : 21 °C ± 1 °C, 

pH : 8.2 to 8.6, 

oxygen content : about 8.8 mg O2/l (1 hour) to about 7.0 mg O2/l (96 hours)

Photoperiod : 16 hours light, 8 hours dark

Analytical methods : reversed phase HPLC with UV detection

Findings :
Mortality : Mortality occurred  in the doses of 3.16 mg/l and 4.64 mg/l

Behavioral observations : apathy, narcotic-like state and tumbling at 3.16 and 4.64 mg/l

Endpoints :
LC50 (96h) = 3.2  mg a.s./l (nominal)

NOEC (96h) = 2.15 mg a.s./l (nominal)

Due to the low solubility of the a.s. in water the actual toxicity  values are :

LC50 (96h) = 0.62 mg a.s./l (measured)

NOEC (96h) = 0.5   mg a.s./l (measured)

Conclusions :
Kresoxim-methyl is very toxic to bluegill fish

Acute toxicity study on the common carp (Cyprinus carpio L.) of Reg. No. 242 009 in a static system (Munk R.; 1993e)

Guidelines :
OECD 203 (updated 1992), EEC Directive 84/449 (updated 1989)

GLP :
yes

Material and Methods :
Test substance :Kresoxim-methyl; purity : 94 %, batch No. N 27 (III a1)

Test species : Common carp (Cyprinus carpio L.)

Number of organisms, weight, length, age :10 fishes per dose;  (5-8 cm)

Type of test : Static system (96 hours)

Applied and measured concentrations : 0.1, 0.215, 0.464, 1.0, 2.15 and 4.64 mg a.s./l (nominal); water control and solvent control (tween 0.1 g/l)

The recovery rates of the active substance were in the ranges of 31.4 % to 64.6 % (day 0) and 13.9 % to 112.9 % (day 4), respectively.

Test conditions :
temperature : 23°C, 

pH : 8.1 to 8.6, 

oxygen content : about 7.5 mg O2/l (1h) to about 6 mg O2/l (96h)

Photoperiod : 16 hours light, 8 hours dark

Analytical methods : reversed phase HPLC with UV detection

Findings :
Mortality : Mortality occurred  in the doses 2.15 mg/l and 4.64 mg/l

Behavioral observations : narcotic-like state, apathy and tumbling at 2.15 and 4.64 mg/l

Endpoints :
LC50
(96h) > 1.0 < 2.2 mg a.s./l (nominal)

NOEC (96h) = 1.0 mg a.s./l (nominal)

Due to the low solubility of the a.s. in water the actual toxicity  values are :

LC50
(96h) > 0.247 < 0.326 mg a.s./l (measured)

NOEC (96h) = 0.25 mg a.s./l (measured)

Conclusions :
Kresoxim-methyl is very toxic to common carp.

Acute toxicity test of Reg. No. 242 009 with common carp (semi-static procedure) (Nozaka T.; 1991a)

Guidelines :
“Toxicity test with fish”, Annex of Agricultural Chemicals Regulation Law of Japan

GLP :
No

Material and Methods :
Test substance :Kresoxim-methyl; purity : 94 %, batch No. N 27

Test species : Common carp (Cyprinus carpio L.)

Number of organisms, weight, length, age : 10 fishes /dose; 4.89 cm ± 0.20 ; 1.28 g ± 0.17

Type of test : Semi-static system (96 hours); renewal after 48 hours

Applied and measured concentrations : 0.0953, 0.171, 0.309, 0.556 and 1.0 mg a.s./l (nominal); water control and solvent control 

No information about the measured concentrations

a.s. dissolved in dimethylsulfoxide

Test conditions :
temperature : 25 °C ± 2 °C, 

pH : 7.5, 

oxygen content about 6 mg O2/l, 

total hardness : 1.07 mmol/l

Photoperiod : 14 hours light, 10 hours dark

Analytical methods : reversed phase HPLC with UV detection

Findings :
Mortality : Mortality occurred  in the doses 0.556 and 1.00 mg/l

Behavioral observations : Symptoms appear at doses 0.309, 0.556 and 1.00 mg/l; fishes began to show hyper activity, swimming at the surface; then loss of equilibrum followed. Affected fishes became immobile and died.

Endpoints : 

LC50
(96h) = 0.414 mg a.s./l (nominal)

LC0
(96h) = 0.309 mg a.s./l (nominal)

NOEC (96h) = 0.171 mg a.s./l (nominal)

Conclusions :
Study not GLP, main deviation is the lack of water analysis.

Due to the low solubility of a.s. in the other studies, the LC50 value is underestimated.

Kresoxim-methyl is very toxic to common carp in a semi-static test.

Acute toxicity study on the rainbow trout (Oncorhynchus mykiss W.) of Reg. No. 262 451  in a static system (96 hours) (Munk R.; 1994b)

Guidelines :
US EPA, Subdivision E, § 72-1 (1982), EEC Directive 84/449 (1992), OECD 203 updated version (adopted 1992)

GLP :
yes

Material and Methods :
Test substance : BF 490-1 (Reg. No. 262 451 = kresoxim-methyl metabolite, free acid); purity : 99.3 %

Test species : Rainbow trout (Oncorhynchus mykiss W.)

Number of organisms, weight, length, age : 10 fishes /replicate; 1 replicate for control, 1 replicate for 50 mg/l, 3 replicates for 100 mg/l;  5.42 cm (range : 4.7 - 6.5); 1.42 g (range : 0.9 - 2.5),  about 4 months,  0.14 g fish/l 

Type of test : Static system (96 hours)

Applied and measured concentrations : 50 and 100 mg BF 490-1/l (nominal); water control

recovery rates of 98.5 % to 103.9 % after 1 hour and 96 hours respectively.

Test conditions :
temperature : 11°C ± 1°C, 

pH : 8.1 to 8.6, 

total hardness : 2.5 mmol/l, 

oxygen content : 9.3 mg O2/l to 11 mg O2/l

Photoperiod : 16 hours light, 8 hours dark

Analytical methods : Reversed phase HPLC with UV detection

Findings :
Mortality : no mortality in the concentration 100 mg/l

Behavioral observations : no symptoms of toxicity in the entire experiment

Endpoints : 

LC50
(96h) > 100 mg BF 490-1/l (nominal) (highest concentration tested)

LC0
(96h) = 100 mg BF 490-1/l (nominal)

NOEC (96h) = 100 mg BF 490-1/l (nominal)

Conclusion :
Kresoxim-methyl metabolite (free acid) is not toxic to rainbow trout

B.8.2.2 Fish early life stage toxicity (Annex IIA 8.2.2.1)

Not required since fish juvenile growth test and microcosm study were submitted.

B.8.2.3 Fish juvenile growth test (Annex IIA 8.2.2.2)

Sublethal toxic effects on the rainbow trout (Oncorhynchus mykiss W.) of Reg. No. 242 009 in a flow-through system (28 days) ( Munk R.; 1994c)

Guidelines :
OECD 204 (updated version 1984)

GLP :
yes

Material and Methods :
Test substance : Kresoxim-methyl; purity : 94.3 %; batch No: N36 (III c)

Test species : Rainbow trout (Oncorhynchus mykiss W.)

Number of organisms, weight, length, age : 20 fishes/dose; 5.6 cm (range : 5.0 - 6.2 cm), 1.5 g (range : 1.2 - 1.9)

Type of test : Flow-through system (28 days)

Applied and measured concentrations : 0.004, 0.02, 0.1, 0.5 mg a.s./l (nominal); water control, solvent control

The concentration control analyses in the water revealed individual recovery rates of the parent substance (and metabolite) in the range of 54 % to 92.8 % of the nominal values. 

Test conditions :
total hardness : 2.3 mmol/l; 

pH : 7.5 - 8.4; 

temperature : 14 °C ± 1 °C; 

oxygen content : 7.8 mg O2/l to 10.4 mg O2/l;

Illumination : 16 hours light, 8 hours dark

Analytical methods : reversed phase HPLC with UV detection

Findings :
Table 8.2.3-1 : Effects in rainbow trouts exposed to kresoxim-methyl in a flow-through system over 28 days

	-
	Doses (mg/l) (nominal concentrations)

	
	0  (water control)
	0 (solvent control)
	0.004
	0.02
	0.1
	0.5

	Mortality (day 1)
	0
	0
	0
	0
	0
	100

	Mortality (day 20)
	0
	0
	0
	0
	20
	100

	Mortality (day 28)
	0
	0
	0
	0
	35
	100

	 Weight gain 

(w day 28 /w day 0)
	3.4
	3.4
	3.3
	3.2
	2.1 1)
	-

	Length gain

(l day 28 /l day 0)
	1.4
	1.4
	1.4
	1.4
	1.2 2)
	-

	Symptoms
	-
	-
	-
	-
	apathy

reduced or no food 

uptake

discoloration
	-


1) - 38.4 % deviation from control group (p £ 0.01)

2) -12.5 % deviation from the control group (p £ 0.01)

NOEC is equal to 0.02 mg/l since impairment of the weight gain, length gain, and toxic symptoms appear at the 0.1 mg/l dose.

Endpoints:
LC50 (28d) > 0.1 mg a.s./l (nominal)

LC0 (28d) = 0.02 mg a.s./l (nominal)

NOEC (28d) = 0.02 mg a.s./l (nominal)

Related to the lowest mean of analytically measured values (66.4 % at the 0.1 mg/l level) : 

LC50 (28d) > 0.0665 mg a.s./l (measured)

LC0 (28d) = 0.013 mg a.s./l (measured)

NOEC (28d) = 0.013 mg a.s./l (measured)

Conclusion :
Study conform. This study confirms the toxicity values obtained in the previous studies on fishes

B.8.2.4 Fish life cycle test (Annex IIA 8.2.2.3)

Not required since  microcosm study was submitted.

B.8.2.5 Bioaccumulation potential in fish (Annex IIA 8.2.3)

14C-BAS 490 F (14C-Reg. No. 242 009) - the bioaccumulation and metabolism in rainbow trout (Mayo D.C.; 1994)

Guideline:
US EPA, § 165-4 ; guideline is acceptable.

GLP :
Yes

Material and methods :
Test Substance: Kresoxim-methyl;  radiolabelled : radiolabel in phenyl-position;  specific activity : 30.2 m Ci/mmol adjusted to 10400 dpm/μg Radiochemical purity : 97 %

Test species : Rainbow trouts (Oncorynchus mykiss)

Number of organisms, weight, length, age : 50 fishes/ 100 l water tank. Fishes about 1 year old with 5.1 ± 0.5 cm body length . Loading : < 4 g fish/l. 

Type of test  :  Continuous flow-through system ( 28 days exposure period and 14 days depuration period)

Applied and measured concentrations : 25 μg/l (nominal); water control. 

A.s. concentrations were measured daily :  27.4 ± 3.5 mg/l during the exposure periods; < 1.4-1.7 mg/l during the depuration period

Test conditions : Flow rate : 1440 l per tank per day

dechlorinated water, aerated . The 3 following parameters were daily recorded : oxygen content of 9.8-10.1 mg O2/l, pH : 7.6-7.8,  14°C

Analytical methods : HPLC and TLC after acetonitrile and hexane extraction

Findings :
Exposure : Mean concentrations of radioactivity in the total fish reached a plateau of 5 μg/g to 6 μg parent equiva​lents per gramme after 3 days exposure. Concentrations at all sampling times throughout the 28-day exposure period were in the range of 9 μg/g to 15 μg/g in the viscera and 1 μg/g to 2 μg/g in the fillet.

Depuration : Concentration of radioactivity in tank water after day 1 of depuration fell substantially to below the limit of reliable measurement, i.e. 1 μg/l to 2 μg/l.

During the first day of the depuration period, mean concentrations of radioactivity in total fish, viscera and fillet decreased rapidly by about 70 % to 90 %

In total fish the concentration decreased from 5 μg/g (day 28, exposure) to about 1 μg/g (day 1, depuration). Concentration continued to decrease throughout the depuration period and was 0.03 μg/g after 10 to 14 days.

Radioactivity in the total fish declined in a biphasic manner with an initial rapid phase over the first three days, resulting in an elimination half-life of 0.37 days, followed by a slower, terminal elimination phase, resulting in a half-life of 3.4 days.  The decline of  radioactive residues in the viscera and fillet tissue could be described accordin​gly.

Identification of the radioactivity recovered in viscera and fillet on days 21 and 28 was performed. 

The major radioactive component in viscera extract was the parent substance (kresoxim-methyl = BAS 490 F) and accounted for 41 % to 45 % of viscera radioactivity. Secondary components as BF 490-4 (hydroxylated 490-F), BF 490-1 (free acid) and other minor components could be identified.

The parent compound was present in the fillet extract and accounted for 72 % to 82 % of the fillet radioactivity.

Table B.8.2.5-1 :  Mean  concentrations  of  radioactivity  in  fish  samples  during the exposure and  the depuration

	
	Viscera
	Fillet
	Total Fish

	Exposure

	Time (days)
	Mean ± SD)

(mg /kg)
	BCF
	Mean ± SD)

(mg /kg)
	BCF
	Mean ± SD)

(mg /kg)
	BCF

	0
	< 0.02
	
	< 0.02
	
	<0.02
	

	3
	13 ± 8
	340
	1.5 ± 0.2
	39
	6.0 ± 2.2
	150

	7
	11 ± 10
	440
	1.3 ± 0.3
	52
	6.2 ± 6.3
	250

	14
	9 ± 1.6
	320
	1.3 ± 0.4
	47
	4.6 ± 1.4
	170

	21
	15 ± 1
	590
	1.3 ± 0.1
	51
	6.2 ± 1.6
	240

	28
	9.3 ± 2.7
	370
	1.4 ± 0.3
	56
	5.0 ± 1.5
	200

	Depuration

	Time (days)
	Mean ± SD)

(mg /kg)
	
	Mean ± SD)

(mg /kg)
	
	Mean ± SD)

(mg /kg)
	

	1
	2.6 ± 0.2
	-
	0.14 ± 0.03
	-
	1.1 ± 0.1
	-

	3
	0.25 ± 0.15
	-
	0.07 ± 0.02
	-
	0.14 ± 0.06
	-

	7
	0.09 ± 0.01
	-
	0.03 ± 0.01
	-
	0.06 ± 0.01
	-

	10
	0.09 ± 0.02
	-
	0.02 ± 0.01
	-
	0.03 ± 0.01
	-

	14
	0.05 ± 0.02
	-
	0.02 ± 0.01
	-
	0.03 ± 0.01
	-


Table B.8.2.5-2 : Major endpoints of the bioaccumulation study in rainbow trout.

	
	Viscera
	Fillet
	Whole fish

	mean BCF (days 7-28)
	430
	52
	220

	Depuration half-life 1 (days 0-3) (in days)
	0.36
	0.21
	0.37

	Depuration half-life 2 (days 3-10) (in days)
	3.5
	3.9
	3.4


Conclusion :
Kresoxim-methyl is characterized by an important bioconcentration but with rapid depuration.

B.8.2.6 Acute toxicity to aquatic invertebrates (Annex IIA 8.2.4)

Determination of the acute toxicity of Reg. No. 242 009 techn. to the waterflea Daphnia magna Straus (Jatzek H.J.; 1993a)

Guidelines :
EEC Directive 79/831 (updated 1989)

GLP :
yes

Material and Methods :
Test substance : Kresoxim-methyl; purity : 93.7 % (N36)

Test species : Waterfleas (Daphnia magna)

Number of organisms, weight, age : 5 waterfleas X 4 replicates / concentration; 2-24 hours

Type of test : Static test (48 hours)

Applied and measured concentrations : 0.004, 0.009, 0.017, 0.034, 0.069, 0.137, 0.274, 0.548, and 1.096 mg a.s./l (nominal); water control

The concentration control analyses resulted in recovery rates of 85 % to 93.6 after 48 hours.

Test conditions :
Medium : synthetic medium (reconstituted water)

total hardness : 2.7 ± 0.5 mmol/l, 

pH : 7.5 ± 0.5,

conductivity : 600 to 700 μs/cm, 

temperature : 20 °C ± 0.5 °C

oxygen content : 8.2 mg O2 to 9.0 mg O2/l

Light regime : 16 hours light, 8 hours dark

Analytical methods : reversed phase HPLC with UV detection

Findings :
Endpoints : 

EC50 (24h) = 0.428 mg a.s./l (nominal) (CL 95% 0.346-0.529)

EC50 (48h) = 0.186 mg a.s./l (nominal) (CL 95% 0.161-0.216)

EC0 (48h) = 0.069 mg a.s./l (nominal)

Conclusion :
Study conform; the a.s. is very toxic waterfleas.

Acute toxicity test of Reg. No. 242 009 with Daphnia similis Claus (Nozaka T.; 1991b)

Guidelines :
Toxicity test with daphnia (Annex of Agricultural Chemicals Regulation Law of Japan)

GLP :
No

Material and Methods :
Test substance : Kresoxim-methyl; purity : 94 % (N27)

Test species : Waterfleas (Daphnia similis)

Number of organisms, age : 10 daphnias X 2 replicates/ concentration; 4 days old

Type of test : Static test (24 hours)

Applied and measured concentrations : 0.156, 0.313, 0.625, 1.25, 2.5 and 5.0 mg a.s./l (nominal); water control and solvent control

no analytical measurements

Test conditions :
temperature: 25 °C ± 2 °C,

pH : 7.7, 

oxygen content : 7.9 mg O2 to 8.3 mg O2/l

Illumination : 14 hours light, 10 hours dark

Analytical methods : reversed phase HPLC with UV detection

Findings :
Endpoints : 
EC50 (24h) = 1.51 mg a.s./l (nominal)

NOEC (24h) = 0.156 mg a.s./l (nominal)

Conclusion :
The study is acceptable; nevertheless some deviations as the duration of the test (24 hours) and the age of the organisms (4 days) were recorded.

Effect of BF 490-1 on Daphnia magna Straus in an acute toxicity test (Dohmen G.P.; 1994a)

Guidelines :
EEC Directive 79/831 (updated 1989)

GLP :
Yes

Material and Methods :
Test substance : BF 490-1 (Reg. No. 262 451 = kresoxim-methyl metabolite, free acid); purity : 99.3 %

Test species : Waterfleas (Daphnia magna)

Number of organisms, age : 5 waterfleas X 4 replicates / concentration; not older than 24 hours

Type of test : Static test (48 hours)

Applied and measured concentrations : 5, 15, 30, 60 and 100 mg BF 490-1/l (nominal); water control

Recovery rates in the range of 96.1 % to 101.3 %.

Test conditions :
synthetic medium (reconstituted water)

total hardness : 2.55 mmol/l, 

conductivity : 624 μs/cm,

pH : 8.1 ± 0.1, 

temperature : 19 °C ± 0.5 °C,

oxygen content : 9.1 mg O2/l

light regime : 16 hours light, 8 hours dark;

light intensity : ca. 1000 lux

Analytical methods : reversed phase HPLC with UV detection

Findings :
Endpoints : 

EC50 (48h) > 100 mg BF 490-1/l (nominal) (highest concentration tested)

EC0 (48h) = 100 mg BF 490-1/l (nominal)

Conclusion :
Study is conform; the study shows that the kresoxim-methyl metabolite (free acid) is not toxic to waterfleas.

B.8.2.7 Chronic toxicity to aquatic invertebrates (Annex IIA 8.2.5)

Determination of the chronic toxicity of Reg. No. 242 009 techn. to the waterflea Daphnia magna Straus (Jatzek H.J.; 1993b)

Guidelines :
EEC Guideline XI/681/86, draft 4

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl; purity : 93.7 % (N36)

Test species : Waterfleas (Daphnia magna)

Number of organisms, age : 1daphnid per vessel X 10 replicates / concentration; 2-24 hours

Type of test : Semi-static test (21 days);  Renewal of test medium : three times a week

Applied and measured concentrations : 0.01, 0.03, 0.1, 0.3, 1.0, 3.2, 10, 32, 100 and 320 μg a.s./l (nominal); water control

After 48 hours or 72 hours of the static phase the recovery rates were determined to be in the ranges of 79.3 % to 94.6 % without daphnids and 70.7 % to 99.8 % with daphnids in the test solution, thus confirming the nominal values in general as well.

Test conditions :
temperature : 20 °C ± 1 °C,

pH : 7.1 to 7.9, 

oxygen content : 7.5 mg O2 to 9.0 mg O2/l

Analytical methods : RP-HPLC with UV detection

Findings :
Table 8.2.7-1 : Effects on daphnids exposed to kresoxim-methyl in a semi-static system over 21 days

	
	Concentration (μg/l) (nominal)

	
	0
	0.01
	0.03
	0.1
	0.32
	1.0
	3.2
	10
	32
	100
	320

	% Mortality adults

(day 7) 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	100

	% Mortality adults

(day 14)
	-
	-
	-
	-
	-
	-
	-
	-
	10
	-
	100

	% Mortality adults

(day 21)
	-
	-
	-
	-
	-
	-
	-
	-
	10
	-
	100

	Reproduction rate (offspring/adult)
	186.2


	165.4


	174.7
	163.7
	154.9


	161.2
	179.8
	176.4
	165.7
	112.8
	0

	Dead young
	-
	-
	-
	-
	-
	-
	-
	-
	-
	11.5
	-

	Aborted eggs per live parent animal
	0.2
	0.2
	0.4
	0.4
	0.5
	0.2
	0.4
	0.4
	0.6
	0.4
	-


Endpoints :
LC0    (21d) = 0.1 mg a.s./l (nominal), related to parent animals

NOEC (21d) = 0.032 mg a.s./l (nominal), related to offspring

Conclusion :
Study is conform.

B.8.2.8 Effects on algal growth (Annex IIA 8.2.6)

Effect of Reg. No. 242 009 on the growth of the green alga Ankistrodesmus bibraianus (Dohmen G.P.; 1992a)

Guidelines :
OECD 201 (1984)

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl; purity : 94 % (N27)

Test species : Unicellular freshwater green alga (Ankistrodesmus bibraianus, syn. Selenastrum capricornutum)
Number of organisms:   Initially : 3 x 104 cells/ml ; 5 replicates/concentration

Type of test : Static system (72 hours)

Applied and measured concentrations : 0.003, 0.01, 0.03, 0.1, 0.3, 1.0 and 3.0 mg a.s. /l (nominal); water control, solvent control 

Recovery rates were in the range of 25.4 % to 61.6 % of the nominal values.

Test conditions :
pH 8.0 to 8.9, 

temperature : 22 °C ± 1 °C

light regime : continuous uniform illumination

light intensity : ca. 8000 lux

Analytical methods : reversed phase HPLC with UV detection

Findings :
Observations : The lowest test concentration of 0.003 mg/l caused a growth inhibition of 8.5 %, the highest dose of 3.0 mg/l an inhibition of 100 %. No morphological effects on the alga could be observed.

Endpoints : 

Growth inhibition

EC50 (0-72h) = 0.063 mg a.s./l (nominal)

EC10 (0-72h) =   0.007 mg a.s./l (nominal)

Conclusion :
Study is conform.

Effect of BF 490-1 on the growth of the green alga Pseudokirchneriella subcapitata (Dohmen G.P.; 1994b)

Guidelines :
OECD 201 (1984)

GLP :
Yes

Material and Methods :
Test substance :BF 490-1 (Reg. No. 262 451 = kresoxim-methyl metabolite, free acid); purity : 99.3 %

Test species : Unicellular freshwater green alga (Pseudokirchneriella subcapitata, syn. Selenastrum capricornu​tum)

Number of organisms : Initially : 3 x 104 cells/ml; 5 replicates/ concentration, 10 replicates for control

Type of test : Static system (72 hours)

Applied and measured concentrations : 1, 3, 10, 50, 150, 300 and 500 mg BF 490-1/l (nominal); water control

Recovery rates were in the range of 94.5 % to 102 %.

Test conditions :
pH : 7.9, 

temperature : 22 °C ± 1 °C,

Light regime : continuous uniform illumination

light intensity : ca. 8000 lux

Analytical methods :  reversed phase HPLC with UV detection

Findings :
Observations : At the two lowest test concentrations a slight stimulation of the growth (biomass) could be determi​ned. At the highest dose tested, i.e. 500 mg/l, the inhibition rate was 41.9 %. No morphological effects on the alga could be observed.

Endpoints : 

ECb 50 (0-72h) > 500 mg BF 490-1/l (nominal) (highest concentration tested) 

ECb 10 (0-72h) =   51.5 mg BF 490-1/l (nominal) (95 % : 28-96 mg/l)

ECr  50 (0-72h) > 500 mg BF 490-1/l (nominal)

ECr 10 (0-72h) = 382 mg BF 490-1/l (nominal) (95 % : 192 - 761 mg/l)

NOECb (0-72h) = 50 mg BF 490-1/l (nominal)

Conclusion :
Study is conform.

Tier 1 Non target aquatic plant toxicity study on BAS 490 F (242009) (Hughes J., and Jackson S., 1994)

Guidelines :
US EPA - FIFRA  - Pesticide assessment guidelines - Subdivision J, Hazard evaluation: Non target-plants guideli​nes 122-2 Growth and reproduction of aquatic plants, Tier 1

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl; purity : 94.68 % (N33)

Test species : see table below

Type of test : Static system 

Applied and measured concentrations : One concentration equivalent to the highest application rate in the US ( 1Lb a.s./acre - overspray situation of a pond with a depth of 6 inches ) : 0.301 mg/l

Analytical methods : GC with ECD detection

Test conditions :
Table B.8.2.8-1 : Summary of study parameters - non-target aquatic plant toxicity study

	Parameter
	Measurement, setting or condition for each species

	Test organism


	Selenastrum 

capricornutum
	Anabaena 

flos-aquae
	Naviculosa 

pelliculosa
	Skeletonema cos​tatum
	Lemna gibba

	Nominal concentration, μg/l 
	301
	301
	301
	301
	301

	Test duration
	5 days
	5 days
	5 days
	5 days
	14 days

	Medium
	AAP
	AAP
	AAP/Si
	MAA
	20X-AAP

	Temperature
	24 ± 2°C
	24 ± 2°C
	24 ± 2°C
	20 ± 2°C
	25 ± 2°C

	Illumination
	Continuous 

cool-white,

4306 ± 646 

lumens/m²
	Continuous 

cool-white, 

2153 ± 323 

lumens/m²
	Continuous 

cool-white, 

4306 ± 646

lumens/m²
	Continuous 

cool-white, 

4306 ± 646

 lumens/m²
	Continuous 

cool-white, 

4198-5813

lumens/m²

	Shaking
	Continuous, 100 oscillations/min.
	Manually, once per day
	Continuous, 100 oscillations/min.
	Manually, once per day
	None

	Inoculum size
	3,000 cells/mL
	3,000 cells/mL
	3,000 cells/mL
	10,000 cells/mL
	12 fronds (4 3-frond plants)

	Biomass 

monitoring
	Days 3, 4 and 5
	Days 3, 4 and 5
	Days 3, 4 and 5
	Days 3, 4 and 5
	Days 2, 4, 7, 9, 11 and 14


Findings :
Table B.8.2.8-2 : Effects of kresoxim-methyl on several algal taxa and aquatic plant

	
	Selenastrum capricornutum
	Anabaena flos-aquae
	Naviculosa pelliculosa
	Skeletonema costatum
	Lemna gibba

	concentration on  day 0 (μg a.s./l)
	258.67
	233.33
	274.67
	282.67
	231.33

	a.s. concentration at the end of the test (μg/l)
	167.67 (d 5)
	n.d. (d 5)
	226.0 (d 5)
	87.33 (d 5)
	n.d. (d 14)

	BF 490-1 metabo​lite concentration at the end of the test (μg/l)
	176.33 (d 5)
	285.32 (d 5)
	52.22 (d 5)
	199.98 (d 5)
	298.69 (d 14)

	Percent inhibition biomass increase
	98.1% inh.
	7.92% 

stimulation
	63.7% inh.
	61.8% inh.
	10.2% inh.


n.d. : not detected 

Conclusions :
This study is not required by the Directive 91/414/EEC

Significant inhibition of the biomass increase was recorded for Selenastrum capricornutum, Naviculosa pelliculosa, Skeletonema costatum.
Effects lower than 50% for Lemna gibba and Anabaena flos-aquae mean that further testing is not required (American rules) 

B.8.2.9 Effects on the organisms of the sediments (Annex IIA 8.2.7)

No study is required. Effects on the organisms of the sediments are evaluated in the microcosm study.

B.8.2.10 Effects on aquatic plants (Annex IIA 8.2.8)

Effects on Lemna gibba were observed in the study of  Hughes J., and Jackson S., (1994). See point B.8.2.8

B.8.2.11 Acute toxicity of the preparation MENTOR (Annex IIIA 10.2.1)

Acute toxicity study on the rainbow trout (Oncorhynchus mykiss Walbaum 1792) of BAS 492 01 F in a static system (96 hours) (Munk R., 1994d)

Guidelines :
EPA, Parag. 72-1, 1982 ; guideline is acceptable.

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F (MENTOR, SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph)

Test species :Rainbow trout (Oncorhynchus mykiss ) 

Number of organisms, weight, length, age : 10 fishes/ concentration/ 1 replicate;  1.7 g (range : 1.2-2.2); 5.6 cm (range: 4.9-6.3); about 5 months old;  Loading : 0.17 g fish/l water

Type of test : Static system (96 hours)

Applied and measured concentrations : 0.681, 1.0, 1.47, 2.15, 3.16, 4.64 and 6.81 mg/l (nominal); water control

Recoveries for kresoxim-methyl varied between 84.0-95.3% of the nominal concentration at t 0 to 49.3-57.9% after 48 hours (due to hydrolysis of the parent compound)

Test conditions :
3 first parameters measured daily

temperature : 11-12 °C; 

pH : 8.3-8.6;

oxygen content : 10.8-11.5 mg O2/l at day 1 and 9.5 to 10.3 mg O2/l at day 4; 

total hardness : about 2.5 mmol/l

Light regime : 16 hours lights, 8 hours dark

Analytical methods : HPLC with UV detection

Findings :
Mortality : Mortality occurs in the first hour of the test 

Behavioral observations : apathy, narcotic-like state, discolorations and tumbling in all dose levels with surviving fish except the lowest one at 0.681 mg/l. No effects were monitored in the control group. 

Endpoints : 

LC50 (1-4-24 h) = 1.848 mg/l (95% confid. limits : 1.592-2.142 (nominal) 

LC50 (96h) = 1.470 mg/l (10% significance level)

LC0 (96h) = 1.0 mg/l (nominal) 

NOEC (96h) = 0.681 mg/l (nominal)

LC50 (96h) > 0.81;  < 1.2 mg/l (significance level : 10 % ;  1 %) (measured)

LC0 (96h) = 0.493 mg/l (measured) 

NOEC (96h) = 0.366 mg/l (measured) 

Conclusion :
LC50 = 1.470 mg/l (nominal concentration) is the most adequate due to the occurrence of the mortality during the first hour of the test and the hydrolysis of kresoxim-methyl at the end of the test.

Effect of BAS 492 01 F on Daphnia magna Straus in an acute toxicity test (Dohmen G.P.; 1994d)

Guidelines :
OECD 202, EEC Directive 79/831 (updated 1989)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F (MENTOR, SE containing g/l 151.15 kresoxim-methyl and 305.37 g/l fenpropi​morph)

Test species : Waterflea (Daphnia magna Straus)

Number of organisms, age : 5animals X 4 replicates / concentration, 2-24 hours old

Type of test : static test (48 hours)

Applied and measured concentrations :

0.25, 0.5, 0.75, 1.0, 1.5, 2.0 and 3.0 mg/l (nominal); water control

recovery of kresoxim-methyl and its acid metabolite between 88.6-92.2 % after 48 hours. This analysis confirms the hydrolysis of the parent compound.

Test conditions :
Test medium: synthetic water (reconstituted, M4 according to Elendt)

pH : 7.92-8.24

temperature : 19 °C to 20 °C; 

oxygen content : 8.8-9.1 mg O2/l

total hardness: 2.55 mmol/l;

Light regime : 16 hours light, 8 hours dark

Light intensity : 900-1000 lux

Analytical methods : Reversed phase HPLC with UV-detection

Findings :
Mortality : no mortality up to 0.5 mg/l formulation

Behavioral observations : -

Endpoints : 

EC50 (48h) = 1.2 mg/l (nominal) (95 % limits : 1.06-1.37 mg/l)

EC0 (48h) = 0.5 mg/l (nominal)

Conclusion :
Study is conform 

Effect of BAS 492 01 F on the growth of the green alga Pseudokirchneriella subcapitata (Dohmen G.P.; 1994e)

Guidelines :
OECD 201 (1984)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F batch 93-2 (SE containing g/l 151.15 kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR) 

Test species : Unicellular freshwater green alga (Pseudokirchneriella subcapitata syn. Selenastrum capricornu​tum)

Number of organisms:5 replicates/concentration;  Initially : 1 x 104 cells/ml

Type of test : Static test (72 hours)

Applied and measured concentrations : 

nominal : 0.003, 0.01, 0.03, 0.1, 0.3 and 1.0 mg formulation/l ;  water control

measured concentrations ranging from 86.5-92.1 % of the nominal concentrations at day 0

Recoveries at the end of the test  (parent compound + free acid metabolite) :  90.7 % and 53.0% of the nominal concentrations at doses 1 and 0.1 mg/l respectively (53.0% due to values for the metabolite below the detection limit)           

Test conditions :
temperature : 22 °C ± 1  °C, 

pH measured at the end of the test  : 8.02-8.09

Light : continuous uniform illumination, 8000 lux

constant shaking at 125 rpm

Analytical methods : Reversed phase HPLC with UV-detection

Findings :
Observations :
The lowest test concentration of 0.003 mg/l caused a biomass inhibition of 6.7 %, the highest dose of 1.0 mg/l an inhibition of 98.4 %. 

The lowest test concentration of 0.003 mg/l caused a growth inhibition of 2.1%, the highest dose of 1.0 mg/l an inhibition of 71.2 %.

Morphological effects on the alga could be observed, i.e. thickening and rounding, in few single cells at 0.01 mg/l and more frequently at higher concentrations (only mentioned in the abstract of the study)

Endpoints : 
Ecb50 (0-72h) = 0.08 mg/l (nominal) (95 % limits : 0.037 - 0.201 mg/l)

Ecb10 (0-72h) = 0.01 mg/l (nominal) (95 % limits : 0.001 - 0.023 mg/l)

NOECb (0-72h) = 0.01 mg/l (nominal)

Ecr50 (0-72h) = 0.443 mg/l (nominal) (95 % limits : 0.328 - 0.598 mg/l)

Ecr10 (0-72h) = 0.036 mg/l (nominal) (95 % limits : 0.026 - 0.051 mg/l)

Conclusions :
Study is conform; 

Sublethal toxic effects on the rainbow trout (Oncorhynchus mykiss W.) of BAS 492 01 F in a flow-through system (28 days) (Munk R.; 1995a)

Guidelines :
OECD 204 (updated version 1984)

Draft-OECD guideline “Proposal for : fish juvenile growth test - 28 days” of March 92  was also considered.

GLP :
Yes

Material and Methods :
Test substance :BAS 492 01 F batch 93-2 (SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR) 

Test species : Rainbow trouts (Oncorhynchus mykiss W.)

Number of organisms, weight, length, age : 20 animals X 1 replicate /concentration; 1.03 g (range : 0.8 - 1.2); 4.64 cm (range : 4.2 - 5.3 cm); about 6 months old

Type of test : Flow-through system (28 days)

Applied and measured concentrations : 

nominal :   0.0004, 0.002, 0.01, 0.05, 0.25 and 1.25 mg formulation/l; water control 

The two lowest concentrations (0.0004 and 0.002) were added during the course of the study since an impairment of body weight in the 0.01 mg/l dose was observed.

measured concentrations (sum of parent compound and its acid free metabolite) ranging from 56-188  % of the nominal concentrations. 

Test conditions :
Flow rate : 10 l/h per aquarium

The 3 following parameters were determined daily.

pH : about 8.3; 

temperature : 13 °C ± 1 °C; 

oxygen content : 8.5 mg O2/l to 11.2 mg O2/l;

total hardness weekly determined: 2.3 mmol/l; 

Illumination : 16 hours light, 8 hours dark

Analytical methods : HPLC with UV detection

Findings :
Table 8.2.11-1 : Effects in rainbow trouts exposed to MENTOR in a flow-through system over 28 days

	
	Doses (mg formulation/l) (nominal concentrations)

	
	0  (water control)
	0.0004
	0.002
	0.01
	0.05
	0.25
	1.25

	Mortality (day 28)
	0
	0
	5%
	0
	20%
	15%
	20%

	Body weight

Length
	-
	-
	smaller body weight and body length in the 0.002 group but not statistically signi​ficant
	impairment of the mean body weight and length in these test groups at the p £ 0.01 level

	Symptoms
	-
	-
	apathy, discoloration/dark, reduced and/or no feed consumption, swimming near the bottom of the aquaria, tumbling, accelerated respiration, mucosis secretion from the anus, narcosis-like state


Mortality : The mortality occurred during the second half of the test (days 13-28)

Endpoints :
LC50 (28d) > 1.25 mg formulation /l (nominal)

NOEC (28d) = 0.0004 mg formulation/l (nominal) is based on the mortality and clinical symptoms data

Conclusions :
The study is accepted as valid nevertheless some deviations of the recoveries. 

Determination of the chronic toxicity of BAS 492 01 F to the waterflea Daphnia magna Straus (Jatzek H.J.; 1994)

Guidelines :
EEC Guideline XI/681/86, draft 4

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F batch 93-2 (SE containing g/l 151.15 kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR) 

Test species : Waterflea (Daphnia magna)

Number of organisms, age : 1 animal X 10 replicates / concentration; 2-24 hours old

Type of test : Semi-static test (21 days)

Applied and measured concentrations : 

nominal : 0.002, 0.004, 0.008, 0.016, 0.031, 0.063, 0.125, 0.25, 0.5 and 1.0 mg formulation /l ; water control

measured concentrations = 78.4-103.2% of the nominal concentrations just after dilution. Recoveries of 49.8-88.2% after 48 hours due to hydrolysis of parent compound.

Test conditions :
Synthetic medium M4 was used for the culture and test.  Renewal of the test solution three times a week.

temperature : 19.1-21.2 °C, 

pH 7.6 to 8.4, 

oxygen content : 7.2 mg O2 to 9.2 mg O2/l

total hardness : 2.20-3.20 mmol/l

Photoperiod : 16 hours light/ 8 hours dark

Analytical methods : HPLC with UV detection

Findings :
Table 8.2.11-2 : Effects on daphnids exposed to MENTOR in a semi-static system over 21 days

	
	Concentration (mg formulation/l) (nominal)

	
	0
	0.002
	0.004
	0.008
	0.016
	0.031
	0.063
	0.125
	0.25
	0.5
	1.0

	% Mortality adults

(day 7) 
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	20%

	% Mortality adults

(day 14)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	60%

	% Mortality adults

(day 21)
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	90%

	Reproduction rate (offspring/adult)
	115.7
	116.5
	106.3
	98.1
	86.3
	66.6
	44.0
	10.9
	0
	0
	0

	Dead young
	0
	2.1
	5.5
	4.4
	6.5
	2.1
	0.5
	1.1
	0
	0
	0

	Aborted eggs per live parent animal
	0
	0
	0.2
	0
	0.1
	2
	0.4
	0.4
	0
	0
	0


Endpoints :
NOEC (21d) = 0.008 mg/l (nominal), related to offspring

Conclusions :
Study is conform

B.8.2.12 Microcosm study (Annex IIIA 10.2.2)

The effects of BAS 490 02 F in an aquatic ecosystem - an outdoor microcosm study (G.P. Dohmen, 1995)

Guidelines :
“Guidance document on testing procedures for pesticides in fresh-water mesocosms” SETAC Europe (1992)

“Proceedings of a workshop on aquatic microcosm for ecological assessment of pesticides” SETAC RESOLVE (1992)

“Freshwater field tests for hazard assessment of chemicals” Hill et al. (1994)

GLP :
Material and methods :
Test substance : 

Kresoxim-methyl, as contained in BAS 490 02 F (batch 93-4) (WG containing 500 g a.s./kg - formulation CAN​DIT)

Scenarios :
The study performed simulates the ‘worst case’ exposure scenarios resulting from applications in orchards at 0.2 kg product/ha (100 g a.s./ha). 6 applications have been made at intervals of about 2 weeks, the first one on 19-04-95 and the last one on 28-06-95. 3 drift patterns were investigated (4%, 20 %, 100% - 30 cm water depth).

Experimental design :
[3 replicates (tanks) + 1 tank with fishes (Cyprinus carpio)] for each concentration and the control

The microcosm site located in BASF research station of Limburgerhof (south-west Germany) consists of 16 single round tanks (diameter : 2.84m; height : 1.5 m). they are embedded in the soil , about 10 cm protruding. They are constructed in black polyethylene high density to avoid adsorpion of test substance.

They contain from bottom to edge :

- 15 cm of sand

- 5 cm of clay

- 10 cm of natural sediment coming from lake ‘Neuhofener Altrhein’ : the sediment was taken at a water depth of 50-100 cm at 1 -5 m from the shore. It has a high sand content (85 % particles > 200 μm), little organic matter (0.2% OC), low CEC (0.9 meq/100g), (pH = 8.1).

- 100 cm water (6335 l water/tank) coming from lake ‘Neuhofener Altrhein’. Absence of eventual pesticides in water was assessed.

- 20 cm free at the top of the tank

Findings :
Physico-chemical parameters in water 

Oxygen content (average %; diurnal cycle), pH ( mean values; diurnal changes), conductivity, organic content, hardness, nutrients : no effect related to treatments

Phytoplankton (80 taxa)
- Cyanophyta : No effect related to treatments; important variability between samples

- Euglenophyta :No effect related to treatments; important variability between samples

- Cryptophyta (Chroomonas nordstedti, Cryptomonas erosa) : The population development of C. erosa differed from the Chroomonas curve; statistically significant higher densities of C. erosa in the highest treatment as compared to control

- Dinophyta : No dose-related effects; these algae were found only sporadically during the course of the experiment.

- Chlorophyta : No dose-related effect ;Ankistrodesmus and Scenedesmus populations densities were similar in treatments and control during the course of the experiment

- Chrysophyta (Diatomeae as dominant group, Chrysophyceae, Xantophyceae) : No dose-related effect

- Total diversity (Simpson’s diversity index) : No dose-related effect; diversity curves of treatments and control are parallel during the course of the experiment

- Chlorophylls (‘a’  found in eukaryotic algae, ‘b’  found in Chlorophyta, ‘c’  found in Cryptophyta, Dinophyta, Chrysophyta) : No dose-related effect; the evolution of chlorophylls content during the course of the experiment is similar in the different treatments and control.

- Periphyton : non pelagic species growing on glass plates (biomass, chlorophyll amount) : No dose-related effect; due to the important variability between replicates it was impossible to detect differences between the treatments.

Macrophytes 

(Chara fragilis, Elodea nuttallii, Myriophyllum spicatum, Najas marina, Potamogeton sp. : No effect recorded; visual assessement of macrophytes communities  

Zooplankton (50 taxa) 

- Cladocera : Highest concentration of a.s. caused some transient reduction in population levels; two weeks after the last application the cladocera populations had recovered.

Effect of the a.s. on Daphnia longispina at the highest dose - recoveries occurred between the applications 

- Copepoda : Detrimental effects on Eudiaptomus gracilis (Calanoida) at the highest dose

Numbers of Cyclopidea is slightly higher in treatment than in control (difference is not significant)

- Rotatoria : Only one species showed increased numbers in the highest concentration as compared to control.  This may be due to reduced competition of Cladocera and Calanoida

- Testacea, Heliozoa, Ostracoda, Acari : No effect due to treatment

Sediment species
-Tricladia, Gastropoda, Bivalvia, Oligocheta, Hirudinea, Crustacea (Aselus aquaticus), Acari (Hydrachnellae), Ephemeroptera, Odonata (Zygoptera), Heteroptera, Coleoptera, Trichoptera, Diptera : No negative impact in the benthic community.; the overall number of organisms in the high treatment are greater than in  control but the difference is not statistically significant.

Emerging insects (25 taxa identified)
- Trichoptera, Ephemeroptera, Odonata, Coleoptera, Diptera : No negative impact on the insects populations due to treatment; the average total number of emerged insects and the average number of taxa in control and treatments are quite similar during the course of the experiment

Fishes 
Carp (Cyprinus carpio) : 


- (mortality in the control and the lowest concentration)

- no effect on fish growth (length, weight)

- no effects on behaviour; fishes were in good condition

- dissection (treat.  III) reveals no pathological abnormalities (all organs, gills, intestines in good conditions) 

B.8.2.12-1 : Concentrations of kresoxim-methyl and its acid metabolite (BF 490-1) when applied to a microcosm system 

	
	C
	I
	II
	III

	Scenario
	Control
	100 g a.s./ha in orchard; 

20 m buffer zone

4 % drift
	100 g a.s./ha in orchard; 

5 m buffer zone

20 % drift
	100 g a.s./ha in orchard; 

overspray

100 % ente​ring water

	applied concentration
	0 μg a.s. /l
	1.33 μg a.s. /l
	6.65 μg a.s. /l
	33.3 μg a.s. /l

	Concentration of a.s. and metabolite in water

	theorical cumulative level of a.s. at the last application (to be compa​red with metabolite + a.s.  level - 28.6.94)
	0 μg/l
	7.98 μg/l
	39.9 μg/l
	199.8 μg/l

	metabolite + a.s. at the last appli​cation (28.6.94) (*)

kresoxim-methyl level at the last application (28-06-94)

metabolite level at the last applica​tion (28.6.94) 
	-
	5.4 μg/l
	 21.0 μg/l
	111.9 μg/l

	
	-
	1.3 μg/l
	 1.9 μg/l
	4.3 μg/l

	
	-
	4.1 μg/l
	 19.1 μg/l
	 107.6 μg/l

	kresoxim-methyl level before winter (4.10. 94) (*)

metabolite level before winter 

(4.10. 94) (*)
	-
	0.2 μg/l
	0.07 μg/l
	0.9 μg/l

	
	-
	1.4 μg/l
	2.5 μg/l
	44.0 μg/l

	 kresoxim-methyl level after win​ter (4.4.95) (*)

metabolite level after winter (4.4.95) (*)
	-
	0 μg/l
	0 μg/l
	0 μg/l

	
	-
	0.7 μg/l
	3.2 μg/l
	27.2 μg/l

	Concentrations of a.s. and metabolite in sediment

 (analysis were performed at 3 dates 3 to 13 days after the applications)

	kresoxim-methyl level
	No accumulation of a.s. in the sediment (n.d. or sporadically found)

	metabolite level
	The metabolite is easily soluble in water and absent of the sediment (n.d. or sporadically found)


(*) : average of the 3 tanks which do not contain fishes

Conclusion : 
This study shows that the effects of the a.s. in a microcosm are less important than in laboratory studies with single test species. 

- Nevertheless effects on some zooplankton species were observed at the highest dose (unrealistic situation of overspray)

- Kresoxim-methyl degraded rapidly between the applications; there was never accumulation of the a.s. in water

The degradation of metabolite BF 490-1 is less rapid and there was a steady increase of this substance in water up to the last application. The degradation was rapid during mid-summer but slowed down during autumn and winter

- There was no accumulation of a.s and its free acid metabolite in the sediment.

B.8.2.13 Residue data in fish (Annex IIIA 10.2.3)

Not required : bioaccumulation study was provided

B.8.2.14 Supplementary studies of toxicity to fish and aquatic invertebrates (Annex IIIA 10.2.4)

No study required.

B.8.2.15 Summary of effects to water organisms 

Table B.8.2.15-1 : Effects on fish exposed to kresoxim-methyl and kresoxim-methyl metabolite (BF 490-1) 

	Test species
	Test system
	Duration of 

ex​posure
	Results (mg a.s./l)


	References

	kresoxim-methyl

	Rainbow trout
	Static
	96 hours
	LC50  

NOEC
	> 0.15 < 0.19 1)
= 0.15
	Munk R., 1992a



	Bluegill sun​fish
	Static
	96 hours
	LC50  

NOEC
	= 0.62 1)
= 0.5 
	Munk R., 1993d



	Common carp
	Static
	96 hours
	LC50  

NOEC
	> 0.247 < 0.326 1)
= 0.247
	Munk R., 1993e



	Common carp
	Semi-static
	96 hours
	LC50  

NOEL
	= 0.414 2)
= 0.171 
	Nozaka T., 1991a

	Rainbow trout
	Flow-through
	28 days
	LC50  

NOEC
	> 0.1 2)
= 0.02 
	Munk R., 1994c



	Rainbow trout
	Bioaccumulation
	28 days
	Exposure : 

BCF (whole fish) = 220

BCF (viscera) = 430

BCF (fillets) = 52

Depuration : 

DT50 (whole fish;  d 0-3) =  0.37 days 

DT50 (whole fish; d 3-10) = 3.4 days 
	Mayo D., 1994



	kresoxim-methyl metabolite (BF 490-1)

	Rainbow trout
	Static
	96 hours
	LC50  

NOEC
	> 100 2)
= 100
	Munk R., 1994b




1) Results based on analytically measured concentrations

2) Results based on nominal concentrations

 Table B.8.2.15-2 : Effects on aquatic invertebrates exposed to kresoxim-methyl and kresoxim-methyl metabolite (BF 490-1) in acute and chronic toxicity tests

	Test species


	Test system


	Duration of 

ex​posure
	Results (mg a.s./l) (nominal)


	References

	kresoxim-methyl

	Daphnia ma​gna
	Static
	48 hours
	EC50 

NOEC
	= 0.186

= 0.069
	Jatzek H.J., 1993a



	D. similis
	Static
	24 hours
	EC50 

NOEC
	= 1.51

= 0.156
	Nozaka T., 1991b



	D. magna
	Semi-static
	21 days
	LC0    

NOEC
	= 0.1

= 0.032
	Jatzek H.J., 1993b



	kresoxim-methyl metabolite (BF 490-1)

	D. magna
	Static
	48 hours
	EC50 

NOEC
	> 100

= 100
	Dohmen G.P., 1994a




Table B.8.2.15-3 : Effects on algal growth and aquatic plants exposed to kresoxim-methyl and kresoxim-methyl metabolite (BF 490-1)

	Test species




	Test system




	Duration of 

ex​posure
	Results (mg a.s./l) (nominal)


	References

	kresoxim-methyl

	Ankistrodesmus bibraianus
	Static
	72 hours
	EC50 = 0.063 
	Dohmen G.P., 1992a



	Selenastrum capri​cornutum
	Static
	5 days
	at 0.259 mg/l : 98.1 % inh.
	Hughes J.S., Jackson S.H., 1994



	Anabaena flos-aquae
	Static
	5 days
	at 0.233 mg/l : 7.92 % stimulation
	

	Navicula pelliculosa
	Static
	5 days
	at 0.275 mg/l : 63.7 % inh.
	

	Skeletonema costatum
	Static
	5 days
	at 0.283 mg/l : 61.8 % inh.
	

	Lemna gibba G3
	Static
	14 days
	at 0.231 mg/l : 10.2 % inh. 
	

	kresoxim-methyl metabolite (BF 490-1)

	Pseudokirchneriella subcapitata
	Static
	72 hours
	ECb50 

ECb10 

NOECb
	 > 500

= 51.5

= 50
	Dohmen G.P., 1994b




Table B.8.2.15-4 : Effects on aquatic organisms exposed to MENTOR in acute and chronic toxicity  studies

	Test species
	Test system


	Duration of 

ex​posure
	Results

 (mg formulation/l water) (nominal)
	References

	Rainbow trout
	Static
	96 hours
	LC50 =1.47
	Munk R.,1994d



	Waterflea

(Daphnia ma​gna)
	Static
	48 hours
	EC50 = 1.2
	Dohmen G.P., 1994d



	Green alga

(Ps. subcapitata)
	Static
	72 hours
	Ecb50 = 0.08

Ecb10 = 0.01

NOECb = 0.01
	Dohmen G.P., 1994e



	Rainbow trout
	Flow-through
	28 days
	NOEC= 0.0004
	Munk R., 1995a



	Waterflea

(Daphnia ma​gna)
	Semi-static
	21 days
	NOEC= 0.008
	Jatzek H.J., 1994




Table B.8.2.15-5 : Effects on aquatic organisms exposed to CANDIT in acute and chronic toxicity  studies

	Test species
	Test system
	Duration of exposure
	Results

(mg fomulation /l water)
	References

	Rainbow trout
	Static
	96 hours
	LC 50  = 0.19

LC0 = 0.145

NOEC = 0.145

(*)
	Munk R., 1994e



	Waterflea (Daphnia ma​gna)
	Static
	48 hours
	EC 50 = 0.35

EC0 = 0.1

(**)
	Dohmen G.P., 1994g



	Green alga

(Ps. subcapita​ta)
	Static
	72 hours
	Ecb50 = 0.071

Ecb10 = 0.015

NOECb = 0.01

(**)
	Dohmen G.P., 1994h



	Rainbow trout
	Flow-through
	28 days
	NOEC = 0.25

(**)
	Munk R., 1994f



	Waterflea (Daphnia ma​gna)
	Semi-static
	21 days
	LC0 = 0.25

NOEC = 0.15

(**)
	Dohmen H.P., 1994i




These studies are not described in the monograph - They were evaluated for the authorization of the formulation in Belgium

(*) : results based on measured concentrations (96 h)

(**) : results based on nominal concentrations, proved by analytical measurements

B.8.2.16 Risk assessment for aquatic organisms (Annex IIIA 10.2)

Acute risk assessment for kresoxim-methyl (see table B.8.2.16-2)

The risk assessment to aquatic organisms  was performed for two worst case scenarios : cereals and apples

1 - Cereals

Risk assessment for aquatic organisms exposed to kresoxim-methyl sprayed in cereals crop made by the rapporteur (150 g a.s. corresponding to the worst case situation : application of ALLEGRO in wheat in Belgium). The initial concentration of a.s. in water is estimated according to the BBA drift pattern (Ganzelmeier, 1995) taking into account a water depth of  30 cm. 

The TERacute for the 1 m spray drift situation are below the threshold value of 100 (60-74 for fish and daphnia) showing a potential risk to aquatic organisms. Nevertheless this potential risk was addressed by the notifier (submission of a microcosm experiment mimicking the worst case situation in orchard)

2 - Apples

Risk assessment to aquatic organisms exposed to kresoxim-methyl sprayed in orchard (100 g a.s. corresponding to the worst case situation : application of CANDIT in apples). The initial concentration of a.s. is estimated according to the BBA drift pattern (Ganzelmeier, 1995) taking into account a water depth of  30 cm.

The calculation of the TER acute (below 100) showed that a potential risk to aquatic organisms was existing. 

Therefore higher tiered experiment was submitted (microcosm) to evaluate the risk in situations closer to actual practice.  In the microcosm experiment mimicking the drift situation in apple orchard (worst case situation) , minute effects were observed in the unrealistic overspray situation. No effect was observed in the drift situations treatments.

Acute risk assessment for metabolite BF 490-1 (see table B.8.2.16-3)

The risk was determined in the worst case situation of spray drift during application in orchard. We take the figure of 19.1 μg/l which is the maximum concentration measured in the microcosm study (concentration of metabolite just after the last application of 100 g a.s./ha - table B.8.2.12-1) as worst case situation.

TER of 5236-26178 were calculated for fish, aquatic invertebrate and algae  indicating a negligible risk.

Long term risk assessment for kresoxim-methyl and metabolite BF 490-1
The results of the microcosm study revealed that this risk is low : effects were observed only in the unrealistic overspray situation. No effect was observed in the drift situations treatments.

Bioconcentration 
A theorical concentration in fish of 1.47 mg a.s./kg can be expected in the worst case situation (PEC = 0.0067 mg/l , apples, application of 100 g a.s/ha, spray drift = 20 % at 5m; BCF = 220). This concentration is transient due to very rapid depuration (DT50 = 0.37day). 

The comparison of this figure (1.47 mg a.s./kg fish) with the relevant toxicological endpoints (NOAEL rats 90 d = 500 mg/kg food, NOEC mallard duck and quail = 5000 mg/kg food) showed that the risk of secondary poisoning is low.

Table B.8.2.16-1 : Estimated initial concentrations of Kresoxim-methyl in surface water - Drift scena​rios for cereals and apple crops

	Target crop
	Application rate 

(g a.s./ha)


	Distance (m)
	Drift (%)
	Estimated initial co​ncentration (mg a.s./l water)

	Cereals
	150
	0
	100
	0.05 (*)

	
	
	1
	5
	0.0025

	
	
	5
	0.6
	0.0003

	
	
	10
	0.4
	0.0002

	Orchards
	100 
	0
	100
	0.033 (*)

	
	
	5
	20
	0.0067

	
	
	10
	11
	0.0036

	
	
	20
	4
	0.0013


(*) : overspray situation is unrealistic - mentioned only to help the reader

Table B.8.2.16-2 :  TER acute for aquatic organisms exposed to kresoxim-methyl - Drift scenarios for cereals and apple crops

	Target crop
	Distance (m)
	Test species
	Effect 

con​centration
	Estimated 

initial 

con​centration (mg a.s./l)


	TER

	Cereals
	0
	rainbow trout
	0.15 mg a.s./l
	0.05 (*)
	3

	
	1
	
	
	0.0025
	60

	
	5
	
	
	0.0003
	500

	
	10
	
	
	0.0002
	750

	Cereals
	0
	Ankistrodesmus bibraianus
	0.063 mg a.s./l
	0.05 (*)
	1

	
	1
	
	
	0.0025
	25

	
	5
	
	
	0.0003
	210

	
	10
	
	
	0.0002
	315

	Cereals
	0
	Daphnia magna
	0.186 mg a.s./l
	0.05 (*)
	4

	
	1
	
	
	0.0025
	74

	
	5
	
	
	0.0003
	620

	
	10
	
	
	0.0002
	930

	Apples
	0
	rainbow trout
	0.15 mg a.s./l
	0.033 (*)
	4

	
	5
	
	
	0.0067
	22

	
	10
	
	
	0.0036
	41

	
	20
	
	
	0.0013
	112

	Apples
	0
	Ankistrodesmus bibraianus
	0.063 mg a.s./l
	0.033 (*)
	2

	
	5
	
	
	0.0067
	9

	
	10
	
	
	0.0036
	17

	
	20
	
	
	0.0013
	47

	Apples
	0
	Daphnia magna
	0.186 mg a.s./l
	0.033 (*)
	4

	
	5
	
	
	0.0067
	74

	
	10
	
	
	0.0036
	620

	
	20
	
	
	0.0013
	930


(*) : overspray situation is unrealistic - mentioned only to help the reader

Table B.8.2.16-3 :  TER acute for aquatic organisms exposed to metabolite BF 490-1 - Drift scenarios for apples (PEC derived form the microcosm study)

	Target crop
	Distance (m)
	Test species
	Effect 

con​centration
	measured

con​centration

 (mg a.s./l)


	TER

	Apples
	5 m 

 (20% drift)


	rainbow trout
	100 mg/l 
	0.0191
	5236

	
	
	Daphnia magna
	100 mg/l
	0.0191
	5236

	
	
	Pseudokirchneriella subcapitata
	500 mg/l
	0.0191
	26178


B.8.3 Effects on other terrestrial vertebrates (Annex IIIA 10.3.1)

The following toxicological endpoints were chosen to realize the risk assessment to small mammals

LD50 acute oral rat = 5000 mg/kg bw

NOAEL 28 days oral rat = 365 mg/kg food

Two scenarios were taken into account : 

1 - Cereals

The risk assessment to mammals exposed to kresoxim-methyl sprayed in cereals crop was made taking into account the same assumptions as chosen in the risk to birds evaluation (150 g a.s. corresponding to the worst case situation : application of ALLEGRO in wheat in Belgium). It is assumed that the mammals food consumption is 30% bw.

The initial concentration of a.s. in potential feed (4.65 mg a.s./kg leaves and leafy crops - 16.8 mg a.s./kg on grass) was estimated according to Hoerger and Kenaga (1972).

The TER acute and short term (22-3584) are all above the threshold value of 10 indicating a low risk to small mammals (insect or leaf eating, grass eating mammals). Long term TER were not calculated since the exposure of the small mammals is not continuous (maximum of 2 applications/year)

2 - Apples

The risk assessment to mammals exposed to kresoxim-methyl sprayed in apples was made taking into account the same assumptions as chosen in the risk to birds evaluation (100 g a.s./ha application of CANDIT). It is assumed that the mammals food consumption is 30% bw.

The initial concentration of a.s. in potential feed (3.1 mg a.s./kg leaves and leafy crops - 11.2 mg a.s./kg on grass) was estimated according to Hoerger and Kenaga (1972)

The TER acute and short term (33-5376) are all above the threshold value of 10 indicating a low risk to small mammals (insect or leaf eating, grass eating mammals). 

Long term TER were not calculated. It seemed more sensible to evaluate directly the long term and reproduction data than to perform calculations of long term TER based on unverified assumptions.

Table B.8.3-2 : Estimated oral uptake of kresoxim-methyl by small mammals

	Target crop
	Animal 
	food consu​med
	food 

consump​tion 

(% bw)
	Max. daily 

in​take (mg a.s./kg bw / day)

	cereals
	small mammals
	grass
	30
	5.04

	
	
	leaves and leafy crops
	30
	1.40

	apples
	small mammals
	grass
	30
	3.36

	
	
	leaves and leafy crops
	30
	0.93


Table B.8.1.8-4 : TER acute and short term  for small mammals exposed to Kresoxim-methyl  - worst cases

	Animal type

Crop
	food 

con​su​med
	Effect

con​centration
	Estimated Theorical Ex​posure 
	Type of TER
	Toxicity Expo​sure Ratio 

	Small mammals 

Cereals


	grass
	5000 mg a.s./kg bw
	5.04 mg a.s./kg bw
	LD50/ETE
	992

	
	leaves and leafy crops
	5000 mg a.s./kg bw
	1.40 mg a.s./kg bw
	LD50/ETE
	3584

	
	grass
	365 mg/kg food
	16.8 mg/kg food
	LC50/ETE
	22

	
	leaves and leafy crops
	365 mg/kg food
	4.65 mg/kg food
	LC50/ETE
	78

	Small mammals 

Orchard
	grass
	5000 mg a.s./kg bw
	3.36 mg a.s./kg bw
	LD50/ETE
	1488

	
	leaves and leafy crops
	5000mg a.s./kg bw
	0.93 mg a.s./kg bw
	LC50/ETE
	5376

	
	grass
	365 mg/kg food
	11.2 mg/kg food
	LC50/ETE
	33

	
	leaves and leafy crops
	365 mg/kg food
	3.1 mg/kg food
	LC50/ETE
	118


B.8.4 Effects on bees (Annex IIA 8.3.1; Annex IIIA 10.3.2)

B.8.4.1 Acute toxicity to bees (Annex IIA 8.3.1.1)

Effect of Reg. No. 242 009 on the honeybee (Apis mellifera L.) in laboratory trials   (Künast Ch.; 1992)

Guidelines :
UK Working Document 7/3 (1986)

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl; purity: 93.7 % (batch: N 36)

Test species : Honeybees (Apis mellifera L.); worker bees

Number of organisms : 10 bees X 3 replicates/ concentration

Type of test : Acute oral and contact toxicity test (48 hours)

Applied concentrations : 2.5, 5, 10, 15, 20 μg a.s./bee (nominal);  solvent control;  positive control : Perfekthion (400 g Dimethoate/l)

Exposure route :
- Oral test : test substance (dispersed in sugar/water solution) was fed (0.2 ml per replicate, corresponding to 20 μl/bee) for 4 hours; then untreated solution was provided ad libitum

- Contact test : with CO2 immobilized  bees were individually dosed on the ventral thorax with a dose of 1 μl/bee

Feeding : invert sugar/water solution (1:1)

Test conditions :
20.5 °C to 23.5 °C

Findings :
Mortality : in the oral test mortality was present in all the treatments but irregular and not  dose related.

In the contact test mortality was low and not dose-related.

Endpoints : 

LD50 (48h) contact >20 μg a.s./bee (nominal) (highest concentration tested)

NOEL(48h) contact = 20 μg a.s./bee (nominal)

LD50(48h) oral = 14 μg a.s./bee  (nominal)

NOEL (48h) oral < 2.5 μg a.s./bee (nominal)

Conclusion :
Study is conform. 

B.8.4.2 Bee brood feeding test (Annex IIA 8.3.1.2)

The study is not required since kresoxim-methyl does not act as an insect growth regulator.

B.8.4.3 Acute toxicity of the preparations to bees (Annex IIIA 10.4.1)

Effect of BAS 490 02 F on the honeybee (Apis mellifera L.) in laboratory trials ( Sack D.; 1994a)

Guidelines :
UK Working Document 7/3 (1986)

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl, as contained in BAS 490 02 F with 500 g kresoxim-methyl/kg product (batch 92-5) - formulation CANDIT

Test species : Honeybees (Apis mellifera L.); worker bees

Number of organisms : 10 bees X 3 replicates/ concentration

Type of test : Acute oral and contact toxicity test (48 hours)

Applied concentrations :  solvent control; 25, 50, 100, 150 and 200 μg a.s./bee (nominal)

positive control : Perfekthion (400 g Dimethoate/l)

Exposure route :
- Oral test : test substance (dispersed in sugar/water solution) was fed (0.2 ml per replicate, corresponding to 20 μl/bee) for 4 hours; then untreated solution was provided ad libitum

- Contact test : with CO2 immobilized  bees were individually dosed on the ventral thorax with a dose of 1 μl/bee

Feeding : invert sugar/water solution (1:1)

Test conditions :
20.5 °C to 23.5 °C

Findings :
Mortality : in both oral and contact tests mortality was low and not dose-related.

Endpoints : 

LD50 (48h) contact > 200 μg a.s./bee (nominal) (highest concentration tested)

NOEL (48h) contact = 200 μg a.s./bee (nominal)

LD50 (48h) oral  > 200 μg a.s./bee (nominal)

NOEL (48h) oral = 200 μg a.s./bee (nominal)

or

LD50 (48h) contact > 413.5 μg CANDIT/bee (nominal) (highest concentration tested)

NOEL (48h) contact = 413.5 μg CANDIT /bee (nominal)

LD50 (48h) oral  > 410 μg CANDIT/bee (nominal)

NOEL (48h) oral = 410 μg CANDIT/bee (nominal)

Conclusion :
Study is conform. 

Effect of BAS 492 01 F on the honeybee (Apis mellifera L.) in laboratory trials (Sack D.; 1993a)

Addendum report n° 3894 (Sack D.; 1993)

Guidelines :
UK working document 7/3 of the UK Controle of pesticides regulations, 1986

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 93-2, (SE containing g/l 151.15 kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR) 

Test species : Honeybees (Apis mellifera L.); worker bees

Number of organisms : 10 bees X 3 replicates/ concentration

Type of test : Acute oral and contact toxicity test (48 hours)

Applied concentrations :  54.76, 109.53, 219.06, 328.59 and 438.12 μg BAS 492 01 F; water control, positive control : Perfekthion (400 g Dimethoate/l)

Exposure route :
Oral test : test substance (dispersed in sugar/water solution) was fed (0.2 ml per group, corresponding to 20 μl/bee) for 5 hours; then untreated solution was provided ad libitum

Contact test : with CO2 immobilized bees were individually dosed on the ventral thorax with the appropriate test solution, diluted in deionized water, using a micro-applicator; dose applied : 1 μl/bee

Feeding : invert sugar/water solution (1:1)

Test conditions :
21.5 °C to 28 °C

Findings :
Mortality : In both experiments all bees survived in the water control groups. In the treated variants some but not dose-related mortalities occurred, never exceeding 6.7 %.

Endpoints : 

LD50 (48h) contact > 438.12 μg MENTOR/ bee (nominal)

NOEL (48h) contact = 438.12 μg MENTOR/ bee (nominal)

LD50 (48h) oral > 438.12 μg MENTOR/ bee (nominal)

NOEL (48h) oral = 438.12 μg MENTOR/ bee (nominal)

Conclusion :
Study is conform. 

Toxicity testing of BAS 492 01 F to honeybee (Apis mellifera L.) in laboratory (Petto R.; 1994)

Guidelines :
BBA Guideline, part VI, 23-1 (1991)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 93-2, (SE containing g/l 151.15 kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR) 

Test species : Honeybees (Apis mellifera L.); worker bees

Number of organisms : 10 bees X 3 replicates/ concentration

Type of test : Acute toxicity (72 hours)

Applied concentrations : 7 ml in 1 l water, equivalent to 1.4 l BAS 492 01 F/ha in 200 l water/ha; water control, positive control 

Exposure route :
Vapour test  : petri dishes (Æ : 9.2 cm, height : 1.7 cm) were half filled with the test substance dilution; test cages containing the bees were placed onto the petri dish

Contact test : pieces of filter paper were submerged in the test substance dilution, dried at room temperature and placed into the cages; following this, test bees were added.

Spraying test : 1 ml of the test substance dilution were sprayed through the front side, where the glass plate had been substituted by a wire mash, into the cages containing the test bees.

Oral test : test substance, dispersed in syrup, was fed via a pipette tip as a 0.5 % dilution (0.25 ml per group) for 3 hours; then untreated syrup was provided ad libitum; the rate of consumed test substance was determined by reweighing the pipette tips

Feeding : sugar/water solution (1:1)

Test conditions :
temperature : 28 °C ± 2 °C, 40 % to 60 % relative humidity, darkness

Findings :
Endpoints : 

vapour inhalation : no effects

contact test : no effects

wetting test : no effects

oral intake test : LD50 (72h) > 104 μg MENTOR /bee (highest dose tested)

Conclusion :
Study is conform. 

Die Wirkung von BAS 492 01 F auf die Honigbiene (Apis mellifera L.) in Laborversuchen (Sack D.; 1994b)

Guidelines:
BBA Guideline, part VI, 23-1 (1991)

GLP : 
Yes

Material and methods : 
Test substance : BAS 492 01 F, batch 93-2, (SE containing g/l 151.15 kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR) 

Test species : Honeybees (Apis mellifera L.); worker bees

Number of organisms : 10 bees X 3 replicates/ concentration

Type of test : Acute toxicity (72 hours)

Applied concentrations : 0.7 %, equivalent to 1.4 l BAS 492 01 F/ha in 200 l water/ha; 

oral test : 25, 50 and 100 μg/bee

Exposure route :
Vapour test  : petri dishes (Æ : 9.2 cm, height : 1.7 cm) were half filled with the test substance dilution; test cages containing the bees were placed on to the petri dish

Contact test : pieces of filter paper were submerged in the test substance dilution, dried at room temperature and placed into the cages; following this, test bees were added.

Spraying test : 1 ml of the test substance dilution were sprayed through the front side, where the glass plate had been substituted by a wire mash, into the cage containing the test bees; then the bees were transferred to the untreated part of the double-cage.

Oral test : test substance, dispersed in a sugar/water solution, was fed (0.2 ml per group) for 3 hours; then untreated sugar/water solution was provided ad libitum; the rate of consumed test substance was determined by reweighing the feeding tubes.

Test conditions : temperature : about 28 °C , about 30 % to 50 % relative humidity, darkness

Feeding : sugar/water solution (1:1)


Findings :
Endpoints :
vapour phase test : no effects

contact test : no effects

wetting test : no effects

oral intake test : LD50 (72h) > 100 μg MENTOR /bee

Conclusions :
Study is conform. 

B.8.4.4 effects on bees of residues on crops (Annex IIIA 10.4.2)

Not required.

B.8.4.5 Cage tests (Annex IIIA 10.4.3)

Not required.

B.8.4.6 Field tests to investigate special effects (Annex IIIA 10.4.4)

Not required.

B.8.4.7 Tunnel testing to investigate effects of feeding on contaminated honey (Annex IIIA 10.4.5)

Not required.

B.8.4.8 Exposure and risk  assessment for bees  (Annex IIIA 10.4)

The calculation of QHC and QHO (<< 50) shows that the bees are not at risk due to the application of kresoxim-methyl and the formulations MENTOR (0.7 l product/ha cereals) and CANDIT (200 g product/ha apples). No further testing of the effects of kresoxim-methyl to bees is required.

Table B.8.4.8-1 : Toxicity of kresoxim-methyl  and risk assessment for bees

	Test species
	Test system
	Results
	Hazard

 Ratio 
	References

	Apis mellifera
	kresoxim-methyl

Lab test 

contact and oral toxicity

(48 h)
	contact
LD50  > 20 μg a.s./bee

NOEL = 20 μg a.s./bee
	QHC < 7.5 (low risk to bees)
	Künast Ch., 1992



	
	
	oral
LD50 = 14 μg a.s./bee

NOEL < 2.5 μg a.s./bee
	QHO = 10.71  (low risk to bees)
	


Table B.8.4.8-2 : Toxicity of MENTOR (SE 151 g kresoxim-methyl + 300 g fenpropimorph /kg) and risk assess​ment for bees

	Test species
	Test system
	Results
	Hazard

 Ratio 
	References

	Apis mellifera
	Lab test 

contact and

oral toxicity

(48 h)
	contact
LD50  > 438.12 μg MENTOR /bee

NOEL = 438.12μg MENTOR /bee
	QHC = 1.6  (low risk to bees)
	Sack D. 1993a



	
	
	oral
LD50 > 438.12 μg MENTOR /bee

NOEL = 438.12 μg MENTOR /bee
	QHO = 1.6 (low risk to bees)
	

	Apis mellifera
	Acute contact

direct wetting

vapour phase

oral intake

(72 h)
	no effects

no effects

no effects

LD50 > 100 μg MENTOR/bee

(dose : 1.4 l/ha in 200 l water) 
	QHO = 7

(low risk to bees)
	Petto R., 1994



	Apis mellifera
	Acute contact

direct wetting

vapour phase

oral intake

(72 h)
	no effects

no effects

no effects

LD50 > 100μg MENTOR /bee

(dose : 1.4 l/ha in 200 l water)
	QHO = 7

(low risk to bees)
	Sack D., 1994b




Table B.8.4.8-3 : Toxicity of CANDIT (WG containing 500 g a.s. /kg) and risk assessment for bees 

	Test species
	Test system 
	Results
	Hazard Ratio
	References

	Apis melli​fera
	Acute contact and oral toxicity

(48 h)
	contact

LD50 > 413 μg CANDIT /bee

NOEL = 413 μg CANDIT /bee
	QHO = 0.48

(low risk to bees)
	Sack D., 1994a



	
	
	oral
LD50 > 410 μg CANDIT /bee

NOEL = 410 μg CANDIT /bee
	
	

	
	
	contact
LD50  > 200 μg a.s./bee

NOEL = 200 μg a.s./bee
	
	

	
	
	oral
LD50 > 200 μg a.s./bee

NOEL = 200 μg a.s./bee
	
	

	Apis melli​fera
	Acute contact 

direct wetting

 vapour phase

 oral intake

(72 h)
	no effects

no effects

no effects

LD50 > 100 μg CANDIT /bee

(dose : 0.6 kg in 300 l water)
	QHO = 2

(low risk to bees)
	(*) Tornier J., 1994



	Apis melli​fera
	Acute contact

 direct wetting

 vapour phase 

oral intake

(72 h)
	no effects

no effects

no effects

LD50 > 100 μg CANDIT /bee

(dose : 0.6 kg in 300 l water)
	QHO = 2

(low risk to bees)
	(*) Sack D., 1994c



	Apis melli​fera
	Acute contact 

direct wetting 

vapour phase 

oral intake

(72 h)
	no effects

no effects

no effects

LD50 > 100 μg CANDIT /bee

(dose : 0.6 kg in 300 l water)
	QHO = 2

(low risk to bees)
	(*) Kleiner R., 1993b




(*) : studies of the dossier CANDIT - Not described in this monograph

B.8.5 Effects on other arthropod species (Annex IIA 8.3.2; Annex IIIA 10.5)

B.8.5.1 Effects of the active substance on non-target terrestrial arthropods (Annex IIA 8.3.2)

Study of the side effects of BAS 490 02 F on the predatory mite Typhlodromus pyri Scheuten (Acari, Phytoseidae) in the laboratory  (Kühner Ch.; 1993)

Guidelines :
IOBC test recommendation, according to Overmeer; IOBC/WPRS XI/4 (1988)

GLP :
Yes

Material and Methods :
Test substance : BAS 490 02 F, WG containing 500 g kresoxim-methyl/kg (nominal), batch : 92-5 - formulation CANDIT

Test species : Typhlodromus pyri (Predatory mites ); protonymphs

Number of organisms : 20 protonymphs X 5 replicates /concentration

Type of test : laboratoy test

Applied and measured concentrations : 

- 0.15 %, corresponding to 300 g product/ha in 200 l water/ha, equivalent to 150 g a.s./ha (nominal);  

- water control

The amount of spray solution (0.15 % w/w) applied to the glass plates was in average  1.97 mg/cm², corresponding to a field application rate of 295.5 g CANDIT/ha (measured).

Exposure route : 8 days of exposure on treated glass plates  +  8 days for oviposition on treated glass plates with aged residues

Test conditions : incubation at 25 °C ± 2 °C and 65 % ± 10 % relative humidity; photoperiod : 16 hours light, 8 hours dark, more than 3000 lux

Findings :
Table 8.5.1-1 : Effects on T. pyri (predatory mite) exposed to kresoxim-methyl, as contained in CANDIT, in a laboratory trial

	Evaluation criteria
	Control 
	Treat​ment
	Endpoints

	Survival rate (%) (day 8)
	94 %
	86 %
	corrected mortality = 8.5 %

	Number of offspring/female (day 16)
	8.11
	7.52
	Reproduction factor = 0.93

	
	
	
	Reduction of beneficial capacity = 14.91 %


Observations : No pecularities in behavior were observed after the placing of the test organism on the treated plates either in the control group or in the test substance variant. The activity of the test organism was normal on all test dishes.

Conclusion :
Kresoxim-methyl as a.s. of the formulation CANDIT is harmless (E1) to Typhlodromus pyri at the application rate of 150 g a.s./ha.

Laboratory determination of the side effects of  BAS 490 02 F on Trichogramma cacoeciae Marchal (Hym. Trichogrammatidae) as a representative of the Microhymenoptera, test on Imagines (Kühner Ch.; 1994a)

Guidelines :
IOBC test recommendation, according to Hassan; BBA Guideline, VI, 23-2.1.1 (1989)

GLP :
Yes

Material and Methods :
Test substance : BAS 490 02 F, WG containing  500 g kresoxim-methyl /kg (nominal); batch: 92-5 - formulation CANDIT.

Test species : Trichogramma cacoeciae (parasitic Hymenoptera), adults, 24 hours old

Number of organisms : 487 wasps in treatment, and 558 wasps in control, 3 replicates/concentration

Type of test : laboratory test

Applied and measured concentrations : 

- 0.15 %, corresponding to 300 g product/ha in 200 l water/ha equivalent to 150 g a.s./ha (nominal); 

- water control

The amount of spray solution (0.15 % w/w) applied on to the glass plates was in average 2.02 mg/cm², correspon​ding to a field application rate of 303 g/ha (measured). 

Exposure route :
7 days of exposure on treated glass plates

Test conditions :
eggs of Sitotroga cerealella moths were offered to the wasps for parasitization for a given period, eggs were glued on cards, change of cards each 1-2 days

Incubation : at 26 °C ± 2 °C and 60 % to 80 % relative humidity

Photoperiod : 16 hours light, 8 hours dark

Wasps were fed with a honey/water/agar mixture

Findings :
Table 8.5.1-2 : Effects on T. cacoeciae (parasitoids) exposed to kresoxim-methyl, as contained in CANDIT, in a laboratory trial

	Evaluation criteria
	Control 
	Treatment
	Endpoints

	Number of parasitized eggs
	15812
	15891
	

	Number of wasps
	558
	487
	

	Number of Sitotroga eggs parasiti​zed/wasp
	28 ± 5.29
	33 ± 3.00
	Reduction of parasitic ability = -17.86 %


Endpoints : 

Reduction of parasitic ability = -17.86 %; A negative value indicates that the parasitic ability of the test organism was not reduced as a result of the exposure.

Conclusion :
Kresoxim-methyl as a.s. of the formulation CANDIT is harmless (E1) to Trichogramma cacoeciae at the applica​tion rate of 150 g a.s./ha.

Testing toxicity to beneficial arthropods ladybird - Coccinella septempunctata L./adults; BAS 490 02 F (Kleiner R.; 1993a)

Guidelines :
BBA Guideline, VI 23-2.1.5 (1989)

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl, as contained in BAS 490 02 F with 500 g. a.s./kg (nominal), batch : 92-5 - Formulation CANDIT

Test species : Coccinella septempunctata (Plant dwelling predator)

Number of organisms, age : 10 beetles X 5 replicates /concentration, adults 3 up to 19 days

Type of test : Laboratory test

Applied concentrations : 

- 300 g product/ha in 200 l water/ha (= 0.15% w/v), equivalent to 150 g a.s./ha (nominal); 

- water control 

Exposure route : 14 days of exposure on treated surface + 21 days for oviposition + 5 days for hatching

Test conditions :
Incubation : at 19 °C to 25 °C and 53 % to 87 % relative humidity

Photoperiod : 16 hours light, 8 hours dark; about 1000 lux

Beetles were fed with aphids (Aphis fabae and Acyrthosiphon pisum)

Findings :
Table 8.5.1-3 : Effects on C. septempunctata (plant dwelling predators) exposed to kresoxim-methyl, as contained in CANDIT, in a laboratory trial

	Evaluation criteria
	Control 
	Treat​ment
	Endpoints

	Mortality 
	0 %
	0 %
	Mortality (Schneider-Orelli) = 0 %

	Number of larvae/female
	42.2
	17.0
	Fertility (Abbot) = 59.7 %

	
	
	
	Overall effect (E) = 59.7 %


Conclusion :
CANDIT is classified as slightly harmful (E2) to Coccinella septempunctata at the dose of 150 g a.s./ha

Effect of BAS 490 04 F on the mortality of the ground beetle Poecilus cupreus (Schlosser E.; 1993a)

Guidelines :
BBA Guideline, VI 23-2.1.8

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl, as contained in BAS 490 04 F, SC with 500 g a.s./l (nominal); batch : 92-2

Test species : Poecilus cupreus (Ground dwelling predator), adults

Number of organisms : (10 male and 10 female insects) X 3 replicates/ concentration

Type of test : laboratory test 

Applied concentrations : 

- 0.075 %, corresponding to 0.3 l product/ha in 400 l water/ha equivalent to 150 g a.s./ha (nominal); 

- water control

-  positive standard : Afugan (pyrazophos, 293 g/l), dose : 0.25 %, equivalent to 1 l /ha in 400 l water

 Exposure route :
14 days exposure in containers filled with quartz sand.

Test conditions :
Incubation : at 20 °C ± 3 °C, 37 % to 71 % relative humidity

Light regime : 16 hours light, 8 hours dark, 500 to 1500 lux

Beetles were fed with fly pupae

Findings :
Table 8.5.1-4 : Effects on Poecilus cupreus (ground dwelling predators) exposed to kresoxim-methyl, as contained in BAS 490 04 F, in a laboratory trial

	Evaluation criteria
	Control
	Treatment
	Endpoints

	Mortality 
	0 %
	0 %
	

	Consumed pupae/beetle
	4.94
	4.94
	Overall effect : E (14d) = 0 %


Conclusion :
Kresoxim-methyl as a.s. of the formulation BAS 490 04 F is harmless (E1) to Poecilus cupreus  at the application rate of 150 g a.s./ha

B.8.5.2 Effects of the formulations on non-target terrestrial arthropods (laboratory, semi-field tests) - Formulation MENTOR (Annex IIIA 10.5.1)

Effect of BAS 492 01 F on the predatory mite (Typhlodromus pyri Scheuten) in laboratory trials (Ufer A.; 1994a)

Guidelines :
IOBC test recommendations; IOBC/WPRS (1988, 1992)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 93-2, (SE containing 153.94 g/l kresoxim-methyl and 309.59 g/l fenpropi​morph - MENTOR)

Test species : Typhlodromus pyri (Predatory mite); protonymphs

Number of organisms : n = 5, with 20 mites each

Type of test : laboratory test 

Applied concentrations : 

application of MENTOR at a dose of 1.5 mg/cm², equivalent to 0.7 l product/ha in 150 l water/ha (105 g kresoxim-methyl/ha)

Exposure route :
7 days of exposure on treated glass plates plus additional 7 days for oviposition on treated glass plates with aged residues

Test conditions :
Incubation at 24 °C ± 2 °C, 80 % ± 20 % relative humidity

Light regime : 16 hours light, 8 hours dark

Mites were fed with fresh pollen (Pinus sp.) 

Findings :
Table 8.5.2-1 : Effects on Typhlodromus pyri (predatory mites) exposed to BAS 492 01 F in a laboratory trial

	Evaluation criteria
	Control 
	Treat​ment
	Endpoints

	Mortality (%) (day 7)
	20 ± 7.1
	26 ± 16.4
	corrected mortality = 7.5 %, std 20.4%

	Number of offspring/female/day (day 14)
	0.9 ± 0.1
	0.9 ± 0.2
	

	Hatched eggs (%)
	94 %
	95 %
	

	
	
	
	Overall effect (E) = 5.8 % 


Conclusion :
According to the IOBC - classification Scheme BAS 492 01 F (MENTOR) could be considered as harmless (W1/1) to populations of the predatory mite Typhlodromus pyri, up to 0.7 l product/ha in 150 l water/ha.

Effect of BAS 492 01 F on the lacewing Chrysopa (Chrysoperla) carnea (Chrysopidae, Neuroptera) in laboratory trials (Künast Ch.; 1994b)

Guideline: 

IOBC/WPRSworking group “Pesticides and beneficial organisms” (Hassan S. 1985)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 93-2, (SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR)

Test species : Chrysopa carnea (Foliage dwelling predator), larvae 2 to 3 days old

Number of organisms : 30, separately kept

Type of test : laboratory test 

Applied concentrations : 

Equivalent to 0.7 l product/ha in 400 l water/ha; positive standard, water control

Exposure route :
Lacewing larvae (Chrysopa carnea) were exposed to BAS 492 01 F via a treated glass plate with dried spray deposit over a period of about 3 weeks. The following life span was monitored resulting in an entire test period of 9 weeks (pupation in week 3, adult life span in weeks 3 to 8, oviposition in weeks 3 to 7, offspring in weeks 5 to 9)

Test conditions :
Test unit : glass plate with inserted plastic rings containing 1 larvae/ring

pupae were transferred to glass jars, adult stage and oviposition in jars as well

Larvae were fed with moth eggs (1. week) and aphids (2. week), adults were fed with a specified feed mixture applied on filter paper

Incubation at 24 °C ± 2 °C, 80 % ± 10 % relative humidity

Light regime : 16 hours light, 8 hours dark

Findings:
Table 8.5.2-2 : Effects on the lacewing Chrysopa carnea exposed to BAS 492 01 F in a laboratory trial

	Evaluation criteria
	Control 
	Treatment
	Endpoints

	Survival rate (%) 
	100
	96.7
	Preimaginal mortality : 3.3%

	Number of larvae/female 
	 210.1
	80.6
	Fertility = 61.6%

	
	
	
	Overall effect (E) = 63.3 %


Conclusions :
According to the IOBC-classification scheme BAS 492 01 F could be considered as slightly harmful (W2/1) to populations of the lacewing Chrysopa carnea, up to 0.7 l product/ha in 400 l water/ha.

Testing toxicity to beneficial arthropods - parasitic wasp Aphidius matricariae Hal./imagines; BAS 492 01 F (Kleiner R.; 1994b)

Guideline: 

IOBC guideline (Polgar 1988)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 93-2, (SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR)

Test species :  Aphidius matricariae Hal. (Parasitic wasp); imagines, about 2 days old

Number of organisms : 10 female wasps X 4 replicates/ concentration

Type of test : laboratory test 

Applied concentrations : 

0.35 % (v/v), equivalent to 0.7 l product/ha in 200 l water/ha; water control

Exposure route :
Exposure via the dried off residue on the inner surfaces of the glass plates ; total mortality of the wasps within 1 day for the treatment; duration of test for control : 7 days

Test conditions :
Incubation at 20 ° C, 64 % to 84 % relative humidity,

Light regime : 16 hours light, 8 hours dark, about 1000 lux

Findings and conclusion :
Corrected mortality : M (24h) = 100 %

Beneficial effectivity (E) = 100%

According to the IOBC-classification scheme BAS 492 01 F could be considered as harmful (W4/1) to populations of the parasitoid Aphidius matricariae at 0.7 l product/ha in 400 l water/ha.

Testing toxicity to beneficial arthropods - parasitic wasp Aphidius matricariae Hal.; semi field; BAS 492 01 F  (Kleiner R.; 1994a)

Guideline: 

IOBC guideline (Polgar 1988; Naton and Hassansada 1988)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 93-2, (SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR)

Test species : Aphidius matricariae Hal.   (Parasitic wasp); imagines, about 2 days old

Number of organisms : 25 female wasps X 4 replicates/ concentration

Type of test : semi-field test (15 days)

Applied concentrations : 

0.35 % (v/v), equivalent to 0.7 l product/ha in 200 l water/ha; water control

Exposure route :
Wheat seedlings, cultivated in plastic boxes (40x65x18 cm), and infested with aphids (Rhopalosiphum padi) were treated. Then 25 females of the parasitoid were transferred to each box, which was covered by a gauze cage. All seedling boxes were placed randomly in a tent.

Test conditions :

Incubation at 8 °C to 33 °C, 34 % to 100 % relative humidity; field conditions

Findings:
Table 8.5.2-3 : Effects on the parasitic wasp Aphidius matricariae  exposed to BAS 492 01 F in a semi-field trial

	Evaluation criteria
	Control 
	Treatment
	Endpoints

	Mean number of parasitized aphids
	161.3
	100.5
	

	Number of parasitized aphids /wasp 
	 6.45
	4.02
	Overall effect (E) = 37.7 %


Conclusions :
According to the IOBC-classification scheme BAS 492 01 F could be considered as slightly harmful (W2/2) to populations of the parasitoid Aphidius matricariae up to 0.7 l product/ha in 200 l water/ha. 

Effect of BAS 492 01 F on the parasitoid Aphidius rhopalosiphi in an extended laboratry test (laboratory test on less vunerable life stage (Ufer A.; 1996a)

Guideline: 

IOBC guideline (Polgar 1988; Mead Briggs 1994)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 95-1, (SE containing 148.75 g/l kresoxim-methyl and 304.54 g/l fenpropi​morph - MENTOR)

Test species :  Aphidius rhopalosiphi (Parasitic wasp); mummies (parasitized aphid)

Number of organisms : 

25 mummies X 4 replicates/ treatment for the hatching rate investigation

5 wasps X 4 replicates/ treatment for the toxicity test

1 female wasp X 10 replicates/ treatment for the reproduction test

Type of test : extended laboratory test 

Applied concentrations : 

 0.7 l product/ha in 400 l water/ha; water control, dimethoate as positive control

Exposure route :
Exposure to the test substance was achieved 

by treatment of parasitized mummies

by contact o the emerged adult wasps with aged residues on wheat seedlings over a period of 48 hours.

Test conditions :

Controlled climatic chamber with 16 hours prhotoperiod, temperature of 18.8 to 22.4°C, relative humidity of 53.3-90.2%

Findings:
Table 8.5.2-4 : Effects on the parasitic wasp Aphidius rhopalosiphi exposed to BAS 492 01 F in an extended lab test

	Evaluation criteria
	Control 
	Treatment
	Endpoints

	percentage of hatched mummies (%)
	95
	99
	

	Mortality of adult wasps
	0
	0
	

	Number of parasitized aphids /wasp 
	13.1
	10.6
	Effect on reproduction : R = 81%


Conclusions :
From this study no effects on the hatchability of the mummies, the survival of the adults and the reproduction capacity of the parasitoid Aphidius rhopalosiphi were observed up to 0.7 l product/ha in 400 l water/ha. 

Effect of BAS 492 01 F on the staphylinid beetle Aleochara bilineata Gyll. in a laboratory trial (Künast Ch.; 1994a)

Guideline: 

IOBC/WPRS Bulletin 1992/XV/3 

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 93-2, (SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR)

Test species : Aleochara bilineata Gyll. (Ground dwelling species)

Number of organisms : (10 male and 10 female insects) X 3 replicates/ concentration

Type of test : laboratory test (35 days)

Applied concentrations : 

0.35 % (v/v), equivalent to 0.7 l product/ha in 400 l water/ha; water control

Exposure route :
Exposure via treated sand surface

Sand filled glass vessel (Æ : 14 cm; height : 10 cm; 600 ml (sand) contained test beetles (10 couples each)

Female beetles laid eggs near onion fly puparia which were offered as host, 500 pupae at days 8, 15 and 22 after treatment each.

Beetles were fed with frozen midge larvae 5 times the week

Test conditions : -
Findings:
Table 8.5.2-5 : Effects on the staphylinid beetle Aleochara bilineata Gyll. exposed to BAS 492 01 F in a laboratory trial

	Evaluation criteria
	Control 
	Treatment
	Endpoints

	% number of parasitized puparia 
	25.4%
	25.2%
	parasitization rate : R = 99.2%

	
	
	
	Overall effect (E) = 0.8 %


Conclusions : 

According to the IOBC-classification scheme BAS 492 01 F could be considered as harmless (W1/1) to populations of the ground dwelling arthropod Aleochara bilineata up to 0.7 l product/ha in 400 l water/ha.

B.8.5.3 Effects of the formulations on non-target terrestrial arthropods (field tests) - Formulation CANDIT (Annex IIIA 10.5.2)

The field studies concerning the effects of CANDIT on Typhlodromus pyri were included in the monograph because they dealt with the effects of the a.s. kresoxim-methyl for one of its main use (orchard and vines) in the conditions of the practice. 

Biological evaluation of BAS 49002F (WG - 50% kresoxim-methyl) on apple and pear - Trials 1992-1993-1994.   (Research Station of Gorsem, 1995)

Guideline: 

IOBC/Working group “Pesticides and beneficial organisms”

GLP :
No

Material and Methods :
Test substance : 

BAS 490 02 F, WG containing  500 g kresoxim-methyl /kg - formulation CANDIT.

Test species : 

The trials were realized in orchards with a sufficient number of Typhlodromus pyri, at least a mean value of 1 predatory mite on 2 leaves is required. All the predatory mites in the testing orchards are from the same origin, an organophosphates and carbamates resistant strain from the Netherlands

Experimental design : 

- 3 field trials in orchard were performed in 1993 and 1994; the trials were designed as randomized blocks with 4 replications of at least 10 trees. Near CANDIT, formulations containing  captan, thiram, mancozeb, metiram ,... were tested.

- In each object 4 times 50 leaves were examined with binocular. The Henderson-Tilton formula was applied on these results. Henderson-Tilton criteria < +25% means that the product is harmless

- Maximum and minimum temperatures, sunshine and rainfall were recorded .

Findings :
3 trials were performed in apples orchard in Belgium. The calculation of the effect criteria showed that kresoxim-methyl has a low impact on Typhlodromus pyri. 
- Effects > 25 % observed transiently in one case in the trial in Wijer.

- The 3rd trial performed in Rummen the application of CANDIT was made in association with other plant protec​tion products having their own impact on Typhlodromus. (E > 25% in one case after 9 appl.)

Table B.8.5.3-1 : Overview of 3 trials in orchard evaluating the effects of CANDIT on Typhlodromus pyri
	Location
	Kozen (Belgium)
	Wijer (Belgium)
	Rummen (Belgium)

	Crop
	apple Jonagold
	apple Jonagold
	apple Jonagold

	Experimental design


	4 replicates/treatment

10 trees/object
	4 replicates/treatment

18 trees/object
	4 replicates/treatment

10 trees/object

	Number of 

applications
	4 applications between 

20/07/93 and 11/08/93
	6 applications between 

04/07/94 and 16/08/94
	12 applications between 

21/03/94 and 18/07/94

	Application rate
	100 g a.s/ha

1500 l water/ha
	200 g a.s/ha

1500 l water/ha
	100 g a.s./ha

1500 l water/ha
	100 g a.s./ha

1500 l water/ha

(in association with 800 g/ha metiram from 10/06/94)

	Henderson-Tilton coefficient
	E( after 2 appl.) =  -25.1%

E(after 4 appl.) = -13.3 %
	E(after 2 appl.) = -20.0%

E(after 4 appl.) = 10.1%
	E( after 2 appl.) = -15.6%

E(after 4 appl.) = -26.5%

E(after 6 appl.)= 33.6%
	E(after 9 appl.) = 32.45%

E(after 12 appl.) = 18.53%

E(60 d after last appl.)  = -11.49%


bold : E > 25% slightly harmful

Conclusions :
Kresoxim-methyl is harmless to Typhlodromus pyri in the field.

Field study of the effects of BAS 490 02 F on predaceous mites (Typhlodromus pyri) on grape vines with two pre-bloom and four post-bloom applications (Lipps H.; 1994)

Field study of the effects of BAS 490 02 F on predaceous mites (Typhlodromus pyri) on grape vines with two pre-bloom and four post-bloom applications (Ipach R.; 1994)

Guideline: 

BBA guidelines 23-2.3.4 : “Testing the effects on predatory mites in grapes”

GLP :
Yes

Material and Methods :
Test substance : 

BAS 490 02 F, WG containing  500 g kresoxim-methyl /kg - formulation CANDIT.

Test species : 

Typhlodromus pyri (predatory mites )

Experimental design :
- The trials were designed as randomized blocks with 4 replicates /treatment

Water control and formulation TOPAS (penconazol, a fungicide harmless to Typhlodromus, 53-220 g a.s./ha) were used as control.

- 6 applications were made (2 pre-bloom and 4 post-bloom) with increasing rates of the formulation.

- 7 days and 28 days after last application, 4 X 25 leaves were taken from each trial variant. Typhlodromus pyri were washed off the leaves and counted. The results were computed after the equation of Abbot.

- Weather conditions data were collected from a climatic station near the study site. 

Table B.8.5.3.3-2 : Overview of 2 trials in vineyards evaluating the effects of CANDIT on Typhlodromus pyri
	Location
	Bad Kreuznach (Germany)
	Neustadt (Germany)

	Crop
	Müller-Thurgau grapes
	Riesling grapes

	Experimental 

design
	4 replicates /treatment

30 vines/object
	4 replicates /treatment

24 vines/object

	Applications
	25/05/93 pre-bloom 73 g a.s./ha 400 l/ha

04/06/93 pre bloom 113 g a.s./ha 600 l/ha

14/06/93 post bloom 181 g a.s./ha 1000 l/ha 28/06/93 post bloom 213 g a.s./ha 1200 l/ha 12/07/93 post bloom 263 g a.s./ha 1400 l/ha 26/07/93 post bloom 297 g a.s./ha 1600 l/ha
	19/05/93 pre-bloom 74 g a.s./ha 400 l/ha

02/06/93 pre bloom 114 g a.s./ha 600 l/ha

16/06/93 post bloom 190 g a.s./ha 1000 l/ha 

25/06/93 post bloom 228 g a.s./ha 1200 l/ha 09/07/93 post bloom 266 g a.s./ha 1400 l/ha 27/07/93 post bloom 304 g a.s./ha 1600 l/ha

	Abbot

 coefficient
	E (7 d after last appl.) = - 39 %

E (28 d after last appl.) = 22 %
	E (7 d after last appl.) = - 10 %

E (28 d after last appl.) = 35 %


Conclusions :
Kresoxim-methyl is harmless to Typhlodromus pyri in vineyards.

Field study of the side effects of BAS 490 02 F on predatory mites (Typhlodromus pyri) (Rohner R.; 1994)

Guideline: 

BBA guidelines 23-2.3.4 : “Testing the effects on predatory mites in grapes”

GLP :
Yes

Material and Methods :
Test substance : 

BAS 490 02 F, WG containing  500 g kresoxim-methyl /kg - formulation CANDIT.

Test species : 

Typhlodromus pyri (predatory mites). Before treatment mean values per leaf sample (50 leaves) varied between 14.7 and 21.3 individuals.

Experimental design :
- the trial was designed as randomized blocks with 3 replicates /treatment

- 3 kg product/ 2000 l /ha DITHANE DG (75% mancozeb) were used as toxic standard; 

  2 kg product/ 2000 l / ha TOPAS C (2.5% penconazol, 47.5% captan) was used as neutral standard

- 7 days and 28 days after last application, 50 leaves were taken from each trial variant. Typhlodromus pyri were washed off the leaves and counted. The results were computed after the Henderson-Tilton method

- Weather conditions data were collected during the applications and recorded in the report.

Findings :
Table B.8.5.3.3-3 : Overview of a trial in apples evaluating the effects of CANDIT on Typhlodromus pyri
	Location
	Riddes (Switzerland)

	Crop
	apple Jonagold

	Experimental design


	3 replicates/treatment

7-10 trees/object

	Number of 

applications
	8 applications between 

18/06/93 and 14/08/93

	Application rate
	150 g a.s/ha

2000 l water /ha

	Henderson-Tilton coefficient
	E(7 days after last appl.) =  25.3%

E(28 days after last appl.) = 15.8%


Conclusions :
Kresoxim-methyl is harmless to Typhlodromus pyri in apple.

Assessment of side effects of BAS 490 02 F on the predatory mite, Typhlodromus pyri Scheuten (Acari,Phyto​seiidae) in apple orchard (Kühner C.; 1994b)

Guideline: 

BBA guidelines 23-2.3.4 : “Testing the effects on predatory mites in grapes”

GLP :
Yes

Material and Methods :
Test substance : 

BAS 490 02 F, WG containing  500 g kresoxim-methyl /kg - formulation CANDIT.

Test species :

predatory mites (Typhlodromus pyri) and spider mites (Tetranychus urticae, Panonychus ulmi) 

For each sampling the following data were recorded :

- condition of the leaf sample 

- number of eggs of predatory mites

- number of nymphs and adults of predatory mites (Typhlodromus pyri and other species)

- number of eggs of spider mites

- number of spider mites 

Experimental design :
- the trial was designed as randomized blocks with 4 replicates /treatment

- a control not treated and DITHANE Ultra WG (75% mancozeb) as toxic standard were used.

- 25 leaves per plot were taken from each trial variant. Mites were washed off the leaves and counted. The results were computed after the method of Feurer and Kast

- Weather conditions data were collected from a climatic station near the study site. 

Findings :
Table B.8.5.3.3-4 : Overview of a trial in apples evaluating the effects of CANDIT on Typhlodromus pyri
	Location
	Pfinztal-Söllingen (Germany)

	Crop
	apple Jonagold

	Experimental design


	4 replicates/treatment



	Number of 

applications
	8 applications between 

26/05/94 and 01/08/93

	Application rate
	150 g a.s/ha

1500 l water /ha

	Feurer and Kast coefficient
	E(16/06/94) = 4.3%

E(30/06/94) = 26.5%

E(19/07/94) = -13.3% 

E(08/08/94 - 7 days after last appl.) =16.8%

E(29/08/94 - 28 days after last appl.) = 54.3%


Table B.8.5.3.3-5 : Results of a field trial in apples evaluating the effects of CANDIT on Typhlodromus pyri 

	sam​plingdates
	Predatory mites
	Spider mites

	
	number of eggs
	number of mites
	number of eggs
	number of mites

	
	water control
	Candit
	Dithane
	water control
	Candit
	Dithane
	water control
	Candit
	Dithane
	water control
	Candit
	Dithane

	17/05
	13.0
	16.5
	13.8
	12.3
	15.5
	14.0
	0.2
	0.0
	0
	0.2
	0.0
	0.2

	16/06
	4.2
	4.5
	0.2
	32.7
	31.3
	20.5
	0.0
	0.0
	0
	0.0
	0.0
	0.5

	30/06
	12.5
	5.7
	1.5
	59.2
	43.5
	9.0*
	0.0
	0.0
	0
	0.0
	0.2
	0.0

	19/07
	15.5
	20.8
	1.3
	54.7
	62.0
	7.0*
	0.0
	0.2
	0
	0.0
	0.5
	0.2

	08/08
	3.5
	4.0
	0.8
	51.7
	43.0
	3.0*
	0.2
	0.5
	6.7
	0.8
	1.3
	7.7

	29/08
	4.5
	2.0
	0.5
	45.5
	20.8*
	2.5*
	0.0
	0.0
	11.3
	0.8
	0.2
	10.8


- The evolution of the populations of Typhlodromus pyri in the water control and CANDIT were almost parallel : 

As in the control, the number of mites increased in the CANDIT variant after the first assessment. As in the control, threre was also a decline in August. However, unlike in the control, the increase was slightly retarded, the maximum value was reached 2 weeks later and the decline in August was more pronounced resulting in a significantly smaller number of mites at the last assessment (28 days after last appl.)

- The populations of spider mites were very low in the water control and in CANDIT treatment. At no time a significant increase of the spider mite populations occurred in the CANDIT treatment which might indicate that predatory mite population was depressed in an ecological significant degree. In the mancozeb reference an important increase of the spider mites populations was observed from 19/07/94. 

Conclusions :
The experiment was made in a worst case situation (8 applications; rate higher than the recommended GAP) In these conditions effects of CANDIT on predatory mites were observed at one of the sampling dates. 

CANDIT seems therefore harmless to Typhlodromus pyri.
Evaluation by field test of the side effects of CANDIT 50 WG on predatory bugs Anthocoridae (Research Station of Gorsem, 1996)

Guideline: 

Own procedure of the station.

GLP :
The study is not GLP.

Material and Methods :
Test substance : 

BAS 490 02 F, WG containing  500 g kresoxim-methyl /kg - formulation CANDIT.

Test species :

Anthocoris species, predatory bugs of the pear sucker (Psylla pyri)

larvae and adults

Experimental design :
- the trial was designed as randomized blocks with 4 replicates /treatment

- a control not treated and DECIS (deltamethrin, 11 g/ha) as toxic standard were used.

-Monitoring was done by 3 short but powerful knockings on the main branch, keeping a white tray (45X 60 cm) under it to collect fallings arthropods. 5 trees/object at both row sides were investigated. The results were computed after the method of Abbot.

- Weather conditions data were reported.

Findings :
Table B.8.5.3.3-6 : Overview of a field trial in pears evaluating the effects of CANDIT on Anthocorid species

	Location
	Halmaal (Belgium)

	Crop
	pear Conference

	Experimental design


	4 replicates/treatment

5 trees/object

	Number of 

applications
	 5 applications on 

12/06/96, 21/06/96, 02/07/96, 16/07/96, 22/07/96

	Application rate
	100 g a.s/ha

1500 l water /ha

	Abbot coefficient
	nymphs

E(14/06/96) = 19.4%

E(21/06/96) = 25.0%

E(28/06/96) = 42.5%

E(26/07/96) = 40.7% 
	adults

E(14/06/96) = -32.6%

E(21/06/96) = 31.4%

E(28/06/96) = 23.3%

E(26/07/96) = -2.7% 


Conclusions :
5 succesive treatments with an interval of 10 days were slightly harmful for numphs and adults of predatory bugs according to IOBC criteria used for field tests.

B.8.5.4 Summary of effects, exposure and hazard assessment for non-target terrestrial arthropods

Kresoxim-methyl
4 lab tests (each of the non target arthropod groups) were submitted in the dossier of the a.s. . These tests were  performed with the formulation CANDIT, at the highest dose for cereals crop (150 g a.s./ha) to assess the risk resulting from the use of the a.s. in this crop.

Formulation MENTOR (SE containing 150 g/kg kresoxim-methyl and 300 g/kg fenpropimorph)
6 lab, extended lab and semi-field tests were submitted in the dossier of MENTOR - These tests were  performed  at the dose of 0.7 l formulation/ha (105 g a.s./ha) to assess the risk resulting from the use of MENTOR in cereals.

Formulation CANDIT (WG containing 500 g/kg kresoxim-methyl)
The main results of the studies submitted in the dossier CANDIT (authorized in Belgium in apples)  were added to this monograph since the application in orchards is one of the main uses of kresoxim-methyl :

- 3 lab and semi-field studies summarized in table B.8.5.4-1 (lower part; no detailed description in the monograph)

- 3 field tests were performed in Belgium to evaluate the effects of the formulation on Typhlodromus pyri (summary table B.8.5.4-3). 

- 2 field studies were performed in Germany to evaluate the effects of the formulation on Typhlodromus pyri in vines ( summary table B.8.5.4-3)

- 2 field studies were performed in Zwitserland and Germany to evaluate the effects of the formulation on Typhlo​dromus pyri in  apples (summary table B.8.5.4-3)

- 1 field test was performed in Belgium to evaluate the effects of the formulation on Anthocoris nemoralis and Anthocoris nemorum in pear (summary table B.8.5.4-3)

Table B.8.5.4-1 : Effects of kresoxim-methyl on non-target terrestrial arthropods - All the tests were performed with the formulation CANDIT(*), in order to evaluate the risk of the use of the a.s. in cereals crop

	Test species
	Test system
	Dura​tion of 

expo​sure
	Results
	Hazard

Asses​sment
	References

	Studies from the Annex II dossier

	Typhlodromus pyri
	Lab test


	(16 days)
	E = 14.91 %

(dose: 148 g ​a.s./ha in 200 l water)
	harmless
	Kühner Ch., 1993



	Trichogramma cacoeciae
	Lab test


	(7 days)
	E = -17.86 %

(dose: 150 g a.s./ha in 200 l water)
	harmless
	Kühner Ch., 1994a



	Coccinella sep​tempunctata
	Lab test 


	(40 days)
	E = 59.7 %

(dose : 150 g a.s./ha in 200 l water)
	slightly 

harmful

important reduction of the adults fer​tility
	Kleiner R.; 1993a



	Poecilus cupreus
	Lab test 

	(14 days)
	E = 0 %

(dose: 150 g a.s./ha in 400 l water) 
	harmless
	Schlosser E.; 1993a

	Studies from the Annex III dossier of CANDIT

	Typhlodromus pyri
	Lab test

(different 

stages)
	(2-4 days)
	eggs : E = 4.1 %

larvae : E = - 3.1 %

males : E = 18.8 %

females : E = - 3.0 %

(dose 0.3 kg formulation /ha in 150 l water)
	harmless
	Ufer A., 1994b



	Coccinella sep​tempunctata
	Semi-field test
	(40 days)
	E = - 23.4 %

(dose : 0.3 kg formulation /ha in 300 l water)
	harmless
	Kleiner R., 1993c



	Orius insidiosus 
	Lab test 

(second nymph stage to adult)
	(10 days as nymph + 

10 days as adult)
	mortality and reproduc​tion : E = 5.5%

(dose : 2 appl. of  0.2 kg for​mulation /ha)
	harmless
	Ufer A., 1996b


(*) : The study on Poecilus was performed wit a SC 500 g a.s./l

Table B.8.5.4-2 : Summary of effects of MENTOR on non-target terrestrial arthropods

	Test species
	Test system
	Dura​tion of 

expo​sure
	Results
	Hazard

Asses​sment
	References

	Typhlodromus pyri
	Lab test
	14 days
	E = 5.8 %

(dose : 0.7 l formula​tion /ha in 150 l wa​ter)
	harmless
	Ufer A., 1994a



	Aleochara bilineata
	Lab test
	35 days
	E = 0.8 %

(dose : 0.7 l formula​tion /ha in 400 l wa​ter)
	harmless
	Künast Ch., 1994a



	Aphidius matri​cariae 
	 Lab test
	24 hours
	E = 100 %

(dose : 0.7 l formula​tion /ha in 200 l wa​ter)
	harmful
	Kleiner R., 1994b



	Aphidius matri​cariae
	Semi-field test
	15 days
	E = 37.7 %

(dose : 0.7 l formula​tion /ha in 200 l wa​ter)
	slightly harmful
	Kleiner R., 1994a



	Aphidius rhopalosi​phi
	Extended lab test
	8 d (hatching)

2 d (adult tox)

1 d (aphid para​sitization)

12 d (mummies development)
	Not statistically different

(dose : 0.7 l formula​tion /ha in 400 l wa​ter)
	harmless
	Ufer A., 1996a

	Chrysopa carnea
	Lab test
	9 weeks
	E = 63.3 %

(dose : 0.7 l formula​tion /ha in 400 l wa​ter)
	slightly harmful

important reduc​tion of the adults fertility
	Künast Ch., 1994b




Table B.8.5.4-3 : Summary of effects of CANDIT on non-target terrestrial arthropods (field studies)

	Test species
	Test system
	Results
	References

	Typhlodromus pyri
	apples

4 applications

0.1 kg a.s. /ha

1500 l water/ha
	E(2 appl.) =  -25.1%

E(4 appl.) = -13.3 %
	Research Station of 

Gorsem (1995)

	
	apples

4 applications

0.2 kg a.s. /ha

1500 l water/ha
	E(2 appl.) = -20.0%

E(4 appl.) = 10.1%
	

	
	apples

6 applications

0.1 kg a.s. /ha

1500 l water/ha
	E( 2 appl.) = -15.6%

E(4 appl.) = -26.5%

E(6 appl.)= 33.6%
	

	
	apples

12 applications

0.1 kg a.s. /ha

1500 l water/ha 

(in association with meti​ram)
	E(9 appl.) = 32.45%

E(12 appl.) = 18.53%

E(60 d after last appl.)  = -11.49%
	

	Typhlodromus pyri
	vines 

6 applications 

0.073 kg to 0.297 kg a.s./ha 

400 l to 1600 l water/ha
	E (7 d after last appl.) =   - 39 %

E (28 d after last appl.) = 22 %
	Lipps H.P., 1994



	
	vines

6 applications

0.074 kg to 0.304 kg a.s. /ha

400 l to 1600 l water/ha
	E (7 d after last appl.) = - 10 %

E (28 d after last appl.) = 35 %
	Ipach R., 1994



	Typhlodromus pyri
	apples 

8 applications

0.15 kg a.s. /ha

1500 l water/ha
	E (7d after last appl.) = 25.3 %

E (28 d after last appl.) = 15.8 %
	Rohner R., 1994



	
	apples

8 applications

0.15 kg a.s. /ha

1500 l water/ha
	E (7 d after last appl. ) = 16.8 %

E (28d after last appl. ) = 54.3 %
	Kühner Ch., 1994b



	Anthocoris species
	pears

5 applications

0.15 kg a.s. /ha

1500 l water/ha
	E (4 days after last appl. - nymphs) = 40.7%

E (4 days after last appl. - adults) =  -2.7%
	Research Station of Gor​sem, 1996


B.8.6 Effects on earthworms (Annex IIA 8.4; Annex IIIA 10.3.6)

B.8.6.1 Acute toxicity to earthworms  (Annex IIA 8.4.1)

Effect of Reg. No. 242 009 on the mortality of the earthworm Eisenia foetida (Dohmen G.P.; 1992b)

Guidelines :
OECD 207 (1984)

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl; purity : 93.7 % (batch : N36) 

Test species : Earthworms (Eisenia foetida);

Number of organisms, weight, age : 10 worms X 4 replicates / concentration; animals with developed clitellum, weight about 300 mg

Type of test : Acute toxicity test in artificial soil (14 days)

Applied concentrations : 93.7, 234.25, 468.5, 702.75 and 937.0 mg a.s./kg (nominal); water control, positive control : chloracetamide

Soil type and test conditions :
Test substrate : composed of 10 % sphagnum,  20 % kaolin, 1 % CaCO3 and 69 % quartz sand

water content : 36 % (of the dry soil weight)

Temperature : 21 °C ± 2 °C

Light regime : continuous illumination

Findings :
Mortality : No mortality was observed throughout the entire test period neither in the control groups nor in the treated groups.

Observations : With regard to the biomass a slight decrease of the average weight was obvious in all variants, including the control, and was considered not to be treatment related.

Endpoints : 

LC50 (14d) > 937 mg a.s./kg  substrate (nominal) 

LC0 (14d) = 937 mg a.s./kg  substrate (nominal)

NOEC (14d) = 937 mg a.s./kg  substrate (nominal)

Conclusion : 
Study is conform. No effects of the a.s. nor mortality were observed up to 937 mg a.s./kg, the highest concentration tested.

Effect of BAS 490-1 on the mortality of the earthworm Eisenia foetida (Dohmen G.P.; 1994c)

Guidelines :
OECD 207 (1984)

GLP :
Yes

Material and Methods :
Test substance : BF 490-1 (= Reg.No. 262 451, kresoxim-methyl metabolite, free acid); purity: 99.3 %

Test species : Earthworms (Eisenia foetida)

Number of organisms, weight, age : 10 worms X 4 replicates / concentration ; worms with developed clitellum, minimum weight 250 mg, not older than 1 year.

Type of test : Acute toxicity test in artificial soil (14 days)

Applied concentrations : In the range finding test, no mortality was recorded within the range of 10 mg/kg to 1000 mg/kg. Therefore limit test was performed :

-  concentration 1000 mg/kg soil 

- control

- positive control : chloroacetamide

Soil type and test conditions :
Test substrate : composed of 10 % sphagnum, 20 % kaolin, 1 % CaCO3 and 69 % quartz sand

water content : 33 % (of soil dry weight)

Temperature : 21 °C ± 2 °C

Light regime : continuous illumination

Findings :
Mortality : No mortality occurred neither in the control nor in the groups treated with 1000 mg/kg substrate.

Observations : There was no negative effect of the test substance (weight change : + 6.3 %) on worm biomass relative to the control (weight change : -3.4 %). 

Endpoints : 

LC0 (14d) = 1000 mg BF 490-1/kg substrate (nominal) (highest concentration tested)

NOEC (14d) = 1000 mg BF 490-1/kg substrate (nominal) (highest concentration tested)

Conclusion :
Study is conform. No effects of the a.s. nor mortality were observed up to1000 mg a.s./kg, the highest concentration tested.

B.8.6.2 Sublethal effects on earthworms  (Annex IIA 8.4.2)

No study was conducted. Study is not required.

B.8.6.3 Acute toxicity of the formulations to earthworms  (Annex IIIA 10.6.1.1)

Effect of BAS 492 01 F on the mortality of the earthworm Eisenia foetida (Dohmen G.P.; 1994f)

Guidelines :
OECD 207 (1984)

GLP :
Yes

Material and Methods :
Test substance : BAS 492 01 F, batch 93-2, (SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR)

Test species : Earthworms (Eisenia foetida)

Number of organisms, weight, length, age : 10 worms X 4 replicates / concentration ; worms with developed clitellum, minimum weight 250 mg, not older than 1 year.

Type of test : Acute toxicity test in artificial soil (14 days)

Applied concentrations : 100, 250, 400, 500 and 750 mg /kg substrate

Soil type and test conditions :
Test substrate : composed of 10 % sphagnum, 20 % kaolin, 1 % CaCO3 and 69 % quartz sand

water content : 32.8 % (of soil dry weight)

pH : 5.86

Temperature : 18-21 °C 

Light regime : continuous illumination

Findings :
Mortality : No mortality occurred, neither in the control groups nor in the treated variants with exception of the highest dose level, i.e. 750 mg/kg, resulting in 12.5 % dead earthworms.

Observations : With regard to the biomass, a slight decrease was obvious in some test groups, independently of the dose, and in the control. No particular physical or behavioral changes were observed.

Endpoints :
LC50 (14d) > 750 mg MENTOR/kg substrate (nominal) (highest concentration tested)

LC0 (14d) = 550 mg MENTOR/kg substrate (nominal)

NOEC (14d) ~ 550 mg MENTOR/kg substrate (nominal) (related to mortality)

NOEC (14d) = 750 mg MENTOR/kg substrate (nominal) (related to biomass)

Conclusion :

NOEC (14 d) = 550mg/ kg due to mortality at the dose 750 mg/kg

B.8.6.4 Sublethal effects of the formulation on earthworms  (Annex IIIA 10.6.1.2)

Study is not required

B.8.6.5 Field tests - residue content of earthworms  (Annex IIIA 10.6.1.3)

Study is not required : TER earthworms > 5

B.8.6.6 Summary and risk assessment for earthworms (Annex III, 10.6.1.1)

Table B.8.6.6-1 : Effects on earthworms exposed to kresoxim-methyl and kresoxim-methyl metabolite (BF 490-1)

	Test species
	Test system
	Duration of

ex​po​sure
	Results

(mg a.s./kg soil)
	References

	kresoxim-methyl

	Earthworms
Eisenia foetida
	Artificial soil test
	14 days
	LC50  > 937

LC0     = 937

NOEC = 937
	Dohmen G.P., 1992b



	kresoxim-methyl metabolite (BF 490-1)

	Earthworms
Eisenia foetida
	Artificial soil test
	14 days
	LC50  > 1000

LC0    = 1000

NOEC = 1000
	Dohmen G.P., 1994c




Table B.8.6.6-2 : Effects on earthworms exposed to the formulations MENTOR and CANDIT

	Test species
	Test system
	Duration of

ex​po​sure
	Results

(mg formulation /kg soil)
	References

	formulation MENTOR

	Earthworms
Eisenia foetida
	Artificial soil test
	14 days
	LC50  > 1000

LC0     = 550

NOEC = 550
	Dohmen G.P., 1994f



	formulation CANDIT (*)

	Earthworms
Eisenia foetida
	Artificial soil test
	14 days
	LC50  > 644 

LC0     = 250

NOEC = 250
	Dohmen G.P., 1993 

BASF 93/11555




(*) : study of the CANDIT dossier; no detailed description in the monograph

The following assumptions were made to assess the risk for earthworms :

- worst case : the highest application rate is 150 g a.s./ha in cereals (application of 1.2 l/ha  ALLEGRO in Belgium)

- 50 % interception of the a.s. by the crop

- soil layer of 5 cm and soil density of 1.5 g/cm3
The TER acute for the a.s. and the metabolite BF 490-1 are far above (9370-10000) the threshold value of 10 indicating a low risk for earthworms.

Table B.8.6.6-3 : Risk assessment for the earthworms

	Test species
	Effect concentration

(mg /kg soil)
	Estimated initial 

con​centration 

(mg a.s. /kg soil)
	TER

	Kresoxim-methyl

	Earthworm 
(Ei​senia foetida)
	LC50 = 937

NOEC = 937
	0.100

0.100
	9370

9370

	Metabolite BF 490-1

	Earthworm 
(Ei​senia foetida)
	LC50 = 1000

NOEC = 1000
	0.100

0.100
	10000

10000


B.8.7 Effects on other soil non-target macro-organisms (Annex IIIA 10.6.2)

No specific study is required since the risk to the macro-organisms is negligible :

- The assessment performed for the earthworms and the micro-organisms showed that the risk to these organisms is negligible. 

- Kresoxim-methyl is characterized by a rapid transformation in soil (DT50 field <1-3.8 days)

B.8.8 Effects on soil non-target micro-organisms (Annex IIA 8.5; Annex IIIA 10.7)

B.8.8.1 Impact of the active substance on soil microbial activity (Annex IIA 8.5)

Effect of BAS 490 02 F on soil respiration (Reinhard K.; 1993a)

Guidelines :
BBA Guideline part VI, 1-1 (1990)

GLP :
Yes

Material and Methods :
Test substance : Kresoxim-methyl as contained in BAS 490 02 F or CANDIT (WG with 500 g a.s./kg), batch : 92-5

Soils : 4 replicates / concentration ;

 Biologically active agricultural soils

1) sandy loam (Limburgerhof Landwirtschaftliche Versuchsstation)

2) sandy loam (Limburgerhof, Bruch West)

Applied concentrations : 0.2 mg and 2.0 mg kresoxim-methyl/kg soil, equivalent to 0.15 kg and 1.5 kg kresoxim-methyl/ha, related to a soil depth of 5 cm and a soil density of 1.5 g/cm³; untreated control and positive control (Aretit flüssig)

Type of test : Short-term soil respiration test (28 days)

Test conditions :
Soil moisture : 50 % of its water holding capacity

Soil samples were incubated at 20 °C ± 2 °C in plastic bottles

Sampling scheme : 0, 14 and 28 days after treatment, aliquots were withdrawn and subjected to the respiration rate measurement

Test principle : a sapromat was used to measure the oxygen consumption over a period of 12 hours at different sampling intervals

Findings :
Table 8.8.1-1 Effects on the respiration rates of 2 biologically active sandy loam soils exposed to kresoxim-methyl, as contained in CANDIT, over 28 days

	Incubation

(days)
	O2 - Consumption Rates (mg O2/100 g dry soil) and % of Control

	
	0 (mg a.s./kg dry soil)
	0.2 (mg a.s./kg dry soil)
	2.0 (mg a.s./kg dry soil)

	
	(mg)
	(mg)
	(%)
	(mg)
	(%)

	sandy loam 1.1 %OC, pH 6.5, CEC 6.1 meq/100g

	0

14

28
	9.1

7.3

8.1
	8.8

7.5

8.3
	96.7

102.7

102.5
	9.1

7.3

8.3
	100

100

102.5

	sandy loam 2.0 %OC, pH 7.5, CEC 17.1 meq/100g

	0

14

28
	20.0

19.0

20.4
	20.9

18.8

20.3
	104.5 

98.9

99.5
	20.8

19.5

20.7
	104

102.6

101.5


No significant influences of the test substance on the oxygen consumption were observed at both application rates (single and ten-fold dose of  0.2 mg and 2.0 mg kresoxim-methyl/kg soil) in both soils.

Endpoints :  Effective dose (28d) » 2.0 mg kresoxim-methyl/kg soil corresponding to » 1.5 kg kresoxim-methyl/ha (ten-fold field application rate)

Conclusions :
negligible effects of kresoxim-methyl on the soil respiration were observed

Effect of Reg. No. 262 451 on soil respiration (Reinhard K.; 1993b)

Guidelines : 

BBA Guideline part VI, 1-1 (1990)

GLP :
Yes

Material and methods :
Test Substance: BF 490-1 (= Reg. No. 262 451 kresoxim-methyl metabolite, free acid) purity : 99.7 %

Soils : 4 replicates / concentration ;

 Biologically active agricultural soils

1) sandy loam (Limburgerhof Landwirtschaftliche Versuchsstation)

2) sandy clay loam (Limburgerhof, Bruch West)

Applied concentrations : 

0.2 mg and 2.0 mg kresoxim-methyl metabolite/kg soil. This fortification is based on the application of 0.15 kg and 1.5 kg kresoxim-methyl/ha since the a.s. quicly and almost completely yields the free-acid metabolite when applied on soil; 

untreated control and positive control (Aretit flüssig)

Type of test : Short-term soil respiration test (28 days)

Test conditions :
Soil moisture : 50 % of its water holding capacity

Soil samples were incubated at 20 °C ± 2 °C in plastic bottles

Sampling scheme : 0, 14 and 28 days after treatment, aliquots were withdrawn and subjected to the respiration rate measurement

Test principle : a sapromat was used to measure the oxygen consumption over a period of 12 hours at different sampling intervals

Findings :
Table 8.8.1-2 Effects on the respiration rates of  biologically active sandy loam and sandy clay soils exposed to kresoxim-methyl metabolite BF 490-1, over 28 days

	Incubation

(days)
	O2 - Consumption Rates (mg O2/100 g dry soil) and % of Control

	
	0 (mg a.s./kg dry soil)
	0.2 (mg a.s./kg dry soil)
	2.0 (mg a.s./kg dry soil)

	
	(mg)
	(mg)
	(%)
	(mg)
	(%)

	sandy loam 1.0 %OC, pH 6.6, CEC 5.5 meq/100g

	0

14

28
	8.6

9.8

7.9
	8.8

8.8

7.7
	102.3

89.8

97.5
	8.8

9.1

7.6
	102.3

92.9

96.2

	sandy clay loam 1.9 %OC, pH 7.5, CEC 179 meq/100g

	0

14

28
	19.5

23.0

22.0
	19.1

22.3

21.0
	97.9

97.0

95.5
	19.5

22.5

21.5
	100

97.8

97.7


No significant influences of the test substance on the oxygen consumption were observed at neither application rate (single and ten-fold dose of  0.2 mg and 2.0 mg kresoxim-methyl/kg soil) in both soils : highest reduction of activity -10.2 %

Endpoints :  Effective dose (28d) » 2.0 mg kresoxim-methyl metabolite /kg soil corresponding to » 1.5 kg kresoxim-methyl/ha (ten-fold field application rate)

Conclusions :
negligible effects of kresoxim-methyl metabolite BF 490-1on the soil respiration were observed.

Effect of BAS 490 02 F on the nitrogen turnover in the soil (Reinhard K.; 1993c)

Guideline: 
BBA Guideline part VI, 1-1 (1990)

GLP :
Yes

Material and methods :
Test Substance: Kresoxim-methyl, as contained in BAS 490 02 F (CANDIT, WG with 500 g a.s./kg); batch : 92-5
Soils : 3 replicates / concentration;

Biologically active agricultural soils

1) sandy loam (Limburgerhof Landwirtschaftliche Versuchsstation)

2) sandy loam (Limburgerhof, Bruch West)
Applied concentrations : 0.2 mg and 2.0 mg kresoxim-methyl/kg soil, equivalent to 0.15 kg and 1.5 kg kresoxim-methyl/ha, related to a soil depth of 5 cm and a soil density of 1.5 g/cm³; untreated control

Type of test : Short-term nitrogen turnover test (28 days)

Test conditions :
Soil moisture : 50 % of its water holding capacity 

Soils (control and treatment) were amended with 0.5 % lucerne meal, corresponding to 19 mg N/100 g soil (dry weight))

Soil samples were incubated at 20 °C ± 2 °C in plastic bottles

Sampling scheme : 0, 15 and 28 days after treatment, aliquots were withdrawn and subjected to the measurement

Test principle : NH4-nitrogen formed from organically bound nitrogen and NO3-nitrogen from the nitrification process were determined by using an ammonia-electrode and a nitrate-electrode, respectively
Findings :
Table 8.8.1-3 : Effects on the nitrogen turnover rates of 2 biologically active sandy loam soils exposed to kresoxim-methyl, as contained in BAS 490 02 F, over 28 days

	Incubation
	Nitrogen Turnover Rates 1) and % of Control

	(days)
	0 (mg a.s./kg soil)
	0.2  (mg a.s./kg soil)
	2.0 (mg a.s./kg soil)

	
	NO3-N
	NH4-N
	NO3-N
	NH4-N
	(%)2)
	NO3N
	NH4-N
	(%)2)

	sandy loam 1.1 %OC, pH 6.5, CEC 6.1 meq/100g

	0

15

28
	2.29

6.45

8.56
	0.52

0.14

0.15
	2.0

6.13

7.76
	0.34

0.14

0.15
	87.3

95.0

90.7
	2.13

6.51

8.35
	0.18

0.12

0.13
	93.0

100.9

97.5

	sandy loam 2.0 %OC, pH 7.5, CEC 17.1 meq/100g

	0

15

28
	2.59

7.23

7.91
	0.11

0.08

0.16
	2.59

7.31

8.15
	0.99

0.10

0.11
	100

101.1

103
	2.59

7.51

8.31
	0.99

0.10

0.11
	100

103.9

105.1


1) nitrogen turnover rate in mg NO3-N resp. NH4-N/100 g soil (dry weight)

2) % of control - only NO3-N values

- slight reduction of the NO3- level (-9.3 %) after 28 days at the single-dose application. As no concomitant increase of the NH4- was found this effect could be caused by an inhibition of the ammonification. This effect was not observed at the ten-fold dose.

- No significant effect observed in the second soil.

Endpoints :
Effective dose (28d) » 2.0 mg kresoxim-methyl/kg soil corresponding to »1.5 kg kresoxim-methyl/ha (ten-fold field application rate)

Conclusion :
negligible effects of kresoxim-methyl on the nitrogen turnover were observed

Effect of Reg. No. 262 451 on the nitrogen turnover in the soil (Reinhard K.; 1993d)

Guideline: 
BBA Guideline part VI, 1-1 (1990)

GLP :
Yes

Material and methods :
Test Substance: BF 490-1 (= Reg. No. 262 451 kresoxim-methyl metabolite, free acid) purity : 99.7 %

Soils : 4 replicates / concentration ;

 Biologically active agricultural soils

1) sandy loam (Limburgerhof Landwirtschaftliche Versuchsstation)

2) sandy clay loam (Limburgerhof, Bruch West)

Applied concentrations : 

0.2 mg and 2.0 mg kresoxim-methyl metabolite/kg soil. This fortification is based on the application of 0.15 kg and 1.5 kg kresoxim-methyl/ha since the a.s. quickly and almost completely yields the free-acid metabolite when applied on soil; 

Type of test : Short-term nitrogen turnover test (28 days)

Test conditions :
Soil moisture : 50 % of its water holding capacity 

Soils (control and treatment) were amended with 0.5 % lucerne meal, corresponding to 18.5 mg N/100 g soil (dry weight))

Soil samples were incubated at 20 °C ± 2 °C in plastic bottles

Sampling scheme : 0, 14, 28 and 42 days after treatment, aliquots were withdrawn and subjected to the measurement

Test principle : NH4-nitrogen formed from organically bound nitrogen and NO3-nitrogen from the nitrification process were determined by using an ammonia-electrode and a nitrate-electrode, respectively
Findings :
Table 8.8.1-4 : Effects on the nitrogen turnover rates of 2 biologically active soils exposed to kresoxim-methyl metabolite BF 490-1, over 28 days

	Incubation
	Nitrogen Turnover Rates 1) and % of Control

	(days)
	0 (mg a.s./kg soil)
	0.2  (mg a.s./kg soil)
	2.0 (mg a.s./kg soil)

	
	NO3-N
	NH4-N
	NO3-N
	NH4-N
	(%)2)
	NO3N
	NH4-N
	(%)2)

	sandy loam 1.0 %OC, pH 6.6, CEC 5.5 meq/100g

	0

14

28
	1.74

5.81

8.09
	0.36

0.17

0.17
	1.64

5.11

7.43
	0.34

0.17

0.17
	-

88.0

91.8
	1.68

5.13

7.55
	0.32

0.19

0.17
	-

88.3

93.3

	sandy clay loam 1.9 %OC, pH 7.5, CEC 17.9 meq/100g

	0

14

28

42
	2.36

6.71

7.97

8.79
	1.08

0.17

0.13

0.14
	2.28

5.37

6.60

7.67
	1.17

0.20

0.16

0.14
	-

80.0

82.8

87.3
	2.30

5.57

6.91

7.80
	1.17

0.17

0.16

0.14
	-

83.0

86.7

88.7


1) nitrogen turnover rate in mg NO3-N resp. NH4-N/100 g soil (dry weight)

2) % of control - only NO3-N values

In the sandy loam inhibition rates smaller than 10 % after 258 days were observed (9.2-6.7%)

In the sandy clay loam the inhibition rates of 12.7-11.3 % after 42 days were observed. This inhibition is not dose-related.

Endpoints :
Effective dose (28d) » 2.0 mg BF 490-1 /kg soil corresponding to »1.5 kg kresoxim-methyl/ha (ten-fold field application rate)

Conclusion :
Negligible effects of metabolite BF 490-1 on the nitrogen turnover were observed.

B.8.8.2 Impact of the formulations on soil microbial activity (laboratory) (Annex IIIA 10.7.1)

Effect of BAS 492 01 F on soil respiration (Reinhard K.; 1993e)

Guidelines :
BBA Guideline part VI, 1-1 (1990)

GLP :
Yes

Material and Methods :
Test Substance: BAS 492 01 F, batch 93-2, (SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR)

Soils : 4 replicates / concentration ;

 Biologically active agricultural soils

1) sandy loam (Limburgerhof Landwirtschaftliche Versuchsstation)

2) sandy loam (LUFA Speyer, 2.3 F31993)

Applied concentrations : 

0.93 and 9.3 μl formulation /kg dry soil. This fortification is based on the application of 0.7 l and 7 l formulation/ha , an incorporation depth of 5 cm and a soil density of 1.5 g/cm

untreated control and positive control (Aretit flüssig)

Type of test : Short-term soil respiration test (28 days)

Test conditions :
Soil moisture : 40 % of its water holding capacity 

Soil samples were incubated at 20 °C ± 2 °C in plastic bottles

Both soils were amended with glucose

Sampling scheme : 0, 14 and 28 days after treatment, aliquots were withdrawn and subjected to the respiration rate measurement

Test principle : a sapromat was used to measure the oxygen consumption over a period of 12 hours at different sampling intervals

Findings :
Table 8.8.2-1 Effects on the respiration rates of 2 biologically active sandy loam soils exposed to formulation MENTOR, over 28 days

	Incubation

(days)
	O2 - Consumption Rates (mg O2/100 g dry soil) and % of Control

	
	0 μl formulation/kg dry soil
	0.93 μl formulation/kg dry soil
	9.3 μl formulation/kg dry soil

	
	(mg)
	(mg)
	(%)
	(mg)
	(%)

	sandy loam 0.9 %OC, pH 6.5, CEC 5.7 meq/100g

	0

14

28
	5.4

5.2

5.7
	5.8

5.4

5.3
	107.4
103.8

93.0
	5.6

5.1

5.3
	103.7

98.1

93.0


	sandy loam 1.4 %OC, pH 6.7, CEC 10.5 meq/100g

	0

14

28
	14.3

13.6

13.6
	13.5

13.1

12.9
	94.4

96.3

94.9
	13.5

12.9

12.8
	94.4

94.9

94.1


Throughout  the study the differences in oxygen consumption between the treated and untreated samples never exceeded 7.4 %. After 28 days only negligible reduction rates of about 7 % and 5.1-5.9 % respectively for each soil were recorded.

At the end of the study only negligible effects of BAS 492 01 F on soil respiration rates could be measured, according the BBA-classification scheme (deviations smaller than ± 15 % from control values).

Endpoints:
Effective dose (28d) » 9.3 μl/kg dry soil equivalent to » 7.0 l BAS 492 01 F/ha (ten-fold field application rate) 

Conclusions :
negligible effects of MENTOR on the soil respiration were observed.

Effect of BAS 492 01 F on the nitrogen turnover in the soil (Reinhard K.; 1994)

Guidelines :
BBA Guideline part VI, 1-1 (1990)

GLP :
Yes

Material and Methods :
Test Substance: BAS 492 01 F, batch 93-2, (SE containing 151.15 g/l kresoxim-methyl and 305.37 g/l fenpropi​morph - MENTOR)

Soils : 3 replicates / concentration ;

 Biologically active agricultural soils

1) sandy loam (Limburgerhof Landwirtschaftliche Versuchsstation)

2) sandy loam  (Limburgerhof, Bruch West)

Applied concentrations : 

0.93 and 9.3 μl formulation /kg dry soil. This fortification is based on the application of 0.7 l and 7 l formulation/ha , an incorporation depth of 5 cm and a soil density of 1.5 g/cm

untreated control and positive control (N-Serve 24E (nitrapyrin))

Type of test : Short-term nitrogen turnover test (28 days)

Test conditions :

Water holding capacity : 45 %

Both soils were amended with lucerne meal (0.5 % of soil dry weight)

Soil samples were incubated at 20 °C ± 2 °C, while stored in plastic bottles

Sampling scheme : 0, 14 and 28 days after treatment, aliquots were withdrawn and subjected to the measurement

Test principle : NH4 - nitrogen formed from organically bound nitrogen and NO3-nitrogen from the nitrification process were determined by using an ammonia-electrode and a nitrate-electorde, respectively

Findings :
Table 8.8.2-2 : Effects on the nitrogen turnover rates of 2 biologically active sandy loam soils exposed to formula​tion MENTOR, over 28 days

	Incubation
	Nitrogen Turnover Rates 1) and % of Control

	(days)
	0

(μl/kg soil)
	0.93

(μl/kg soil)
	9.3

(μl/kg soil)

	
	NO3-N
	NH4-N
	NO3-N
	NH4-N
	(%)2)
	NO3N
	NH4-N
	(%)2)

	sandy loam 1.1 %OC, pH 6.5, CEC 6.1 meq/100g

	0

14

28
	2.18

6.49

7.74
	1.03

0.20

0.16
	2.87

7.81

8.59
	1.03

0.20

0.16
	-

120.3

111.0
	2.79

7.47

8.44
	0.98

0.20

0.16
	-

115.1

109.0

	sandy loam 2.0 %OC, pH 7.5, CEC 17.1 meq/100g

	0

14

28
	2.12

5.90

7.43
	0.48

0.20

0.17
	2.14

6.29

7.91
	0.41

0.22

0.17
	-

106.6

106.5
	2.10

5.93

7.89
	0.39

0.22

0.17
	-

100.5

106.2


1) nitrogen turnover rate in mg NO3-N resp. NH4-N/100 g soil (dry weight)

2) % of control - only NO3-N values

In both soils, BAS 492 01 F caused a slight stimulation of the nitrogen turnover. 

In the first soil (75 % sand) the nitrate values rose by 15.1-20.3 % after 14 days, compared to the untreated control. At the end of the study the stimulative effect was still obvious, i.e. 9-11 %. As regards the second soil (55% sand) , the nitrate values did not rise by more than 6.2 % during the entire study period.

Endpoints :
Effective dose (28d) » 9.3 μl/kg dry soil equivalent to » 7.0 l BAS 492 01 F/ha (ten-fold field application rate)

Conclusion :
negligible effects of MENTOR on the nitrogen turnover were observed.

B.8.8.3 Further laboratory, glasshouse or field testing to investigate impact on soil micro​bial activi​ty (Annex IIIA 10.7.2)

Not required.

B.8.8.4 Summary of studies on non-target micro-organisms - exposure and risk assessment for non-target micro-orga​nisms

The effects of kresoxim-methyl and its metabolite BF 490-1 were evaluated at the maximum application rate (150 g a.s./ha in cereals) and at a ten-fold rate. These experiments showed that the effects on the soil respiration and the nitrogen turnover were negligible. It can be concluded that the risk to soil micro-organisms is low.

Table B.8.8.4-1 : Effect on non-target soil micro-organisms exposed to kresoxim-methyl and kresoxim-methyl metabolite (BF 490-1)

	soil type


	Test system
	Exposure period
	Results
	Reference

	kresoxim-methyl (test performed with CANDIT)

	- 2  sandy loam soils
	Soil respiration 

 0.2 mg and 2.0 mg a.s./kg soil
	28 days
	only negligible ef​fects at both doses
	Reinhard K., 1993a



	- 2  sandy loam soils
	Nitrogen turnover

 0.2 mg and 2.0 mg a.s./kg soil
	28 days
	only negligible ef​fects at both doses
	Reinhard K., 1993c



	kresoxim-methyl metabolite (BF 490-1)

	- sandy loam soil

- sandy clay loam soil
	Soil respiration 

 0.2 mg and 2.0 mg/kg soil
	28 days
	only negligible ef​fects at both doses
	Reinhard K., 1993b



	- sandy loam soil

- sandy clay loam soil
	Nitrogen turnover

 0.2 mg and 2.0 mg/kg soil
	42 days
	only negligible ef​fects at both doses

(not dose-related ef​fects in the 2nd soil)
	Reinhard K., 1993d




Table B.8.8.4-2 : Effect on non-target soil micro-organisms exposed to formulation MENTOR

	soil type


	Test system
	Exposure period
	Results
	Reference

	- 2  sandy loam soils
	Soil respiration 

 0.93 and 9.3 μl formulation /kg dry soil
	28 days
	only negligible ef​fects at both doses
	Reinhard K., 1993e



	- 2  sandy loam soils
	Nitrogen turnover

0.93 and 9.3 μl formulation /kg dry soil
	28 days
	only negligible ef​fects at both doses
	Reinhard K., 1994




B.8.9 Effects on other non-target organisms (flora and fauna) believed to be at risk (Annex IIA 8.6; Annex IIIA 10.8)

No other specific studies were provided. The notifier mentioned that ‘ in the course of the development of kresoxim-methyl containing products as a fungicide in small and large scale field trials there was no indication of any non-target organism population (flora and fauna) at risk’

B.8.10 Effects on biological methods of sewage treatment (Annex IIA 8.7)

Effect of Reg. No. 242 009 on the oxygen consumption of Pseudomonas putida (Schlosser E.; 1993b)

Guidelines :
DIN 38 404 (part 2); DIN 38 412 (part 8)(1986)

GLP :
Yes

Material and Methods :
Test Substance: Kresoxim-methyl; purity : 93.7 % (batch : N36)

Test species : Bacteria (Pseudomonas putida) Berlin 33/2 (DSM 50026)

Number of replicates : 4 replicates / concentration

Applied concentrations : 50, 100, 250, 500 and 1000 mg a.s./l (nominal); solvent control; reference substance (potassium dichromate)

Type of test : Short-term respiration test (16 hours)

test conditions :
Incubation at 20 °C, pH : 7 ± 0.5

Test principle : a sapromat was used to measure the oxygen consumption of the incubated bacterial suspension

Findings :
Table 8.10-1 : Effects of kresoxim-methyl on the oxygen consumption of Pseudomonas putida
	
	Concentrations ( mg a.s./l)

	
	0
	50
	100
	250
	500
	1000

	mg O2 consumption/100 ml bacterial suspension
	251
	254
	244
	241
	241
	251

	% inhibition
	0
	-1
	3
	4
	4
	0


No significant dose-related effects were observable, with mean O2-consumption rates of 240 to 250 mg O2 per 100 ml suspension. The highest dose level tested, i.e. 1000 mg/l, resulted in an inhibition rate of 0 %.

Endpoints :
EC50 (16h) > 1000 mg a.s./l (nominal) (highest concentration tested)

EC10 (16h) > 1000 mg a.s./l (nominal)

NOEC (16h) = 1000 mg a.s./l (nominal)

Conclusions :
No inhibition of the bacterial growth at 1000 mg a.s./l

Effect of Reg. No. 262 451 on the growth of Pseudomonas putida (Schlosser E.; 1994a)

Guidelines :
DIN 38412 (part 8) (1986)

GLP :
Yes

Material and Methods :
Test Substance: BF 490-1 (Reg. No. 262 451, kresoxim-methyl metabolite, free acid); purity : 99.3 % (Lot. No. 665-1)

Test species : Bacteria (Pseudomonas putida) Berlin 33/2 (DSM 50026)

Number of replicates : 5 replicates / concentration, 1 ml bacterial inoculum

Applied concentrations : 100, 250, 500 and 1000 mg a.s./l (nominal); water control;

Type of test : Short-term growth test (17 hours)

test conditions :
Incubation at 22 °C, constant shaking at 190 rpm, pH : 7.5

Test principle : photometrical measurement of the cell density and comparison of the photometer extinction values (at 436 nm) in the control and treatment samples

Findings :
Table 8.10-2 : Effects of kresoxim-methyl metabolite BF 490-1on the oxygen consumption of Pseudomonas putida
	
	Concentrations ( mg a.s./l)

	
	0
	100
	250
	500
	1000

	Photometer extinction
	1.981
	1.953
	1.959
	1.936
	1.940

	% growth inhibition
	0
	1
	1
	2
	2


The highest dose level tested, i.e. 1000 mg/l, resulted in an inhibition rate of 2 %.

Endpoints :
EC50 (17h) > 1000 mg BF 490-1/l (nominal) (highest concentration tested)

EC10 (17h) > 1000 mg BF 490-1/l (nominal)

Conclusions :
No inhibition of the bacterial growth at 1000 mg kresoxim-methyl metabolite BF 490-1/l

Table 8.10-3 : Effects of kresoxim-methyl on biological methods of sewage treatment

	Test species
	Test system
	Duration of

ex​po​sure
	Results

(mg/kg water) 

(nominal concentrations)
	References

	kresoxim-methyl

	Pseudomonas putida
	oxygen 

consumption test

Liquid cultures (50 to 1000 mg a.s. /l )
	16 hours
	EC50  > 1000

EC0    > 1000

NOEC = 1000
	Schlosser E., 1993b



	kresoxim-methyl metabolite (BF 490-1)

	Pseudomonas putida
	growth test

liquid cultures (100 to 1000 mg/l) 
	17 hours
	LC50  > 1000

LC0    > 1000


	Schlosser E., 1994a




B.8.11 References relied on

See Annex A 

ANNEX B

Kresoxim-methyl

B.9 Proposals for classification and labelling

B.9.1 Proposals for the classification and labelling of the active sub​stance (Annex IIA 10)

Active substance : Kresoxim-methyl

	Classification:
	carcinogenicity; cat.3,  Xn, R40, N, R50/53


	Labelling:
	
	

	Hazard symbol
	Xn, N
	

	Indication of danger:
	harmful, dangerous for the environment




	Risk phrases:
	R40
	possible risks of irreversible effects

	
	R50/53
	very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment

	Safety phrases:
	S2
	keep out of reach of the children

	
	S 60
	This material and its container must  be disposed of as hazardous waste.

	
	S61
	Avoid release to the environment. Refer to special instructions/ safety data sheets


Table B.9.1-1 Justification of the proposals for the classification and labelling of kresoxim-methyl

	Proposals
	Justification

	Carcinogenicity cat.3

Xn, R40
	Study 2 year, rat, oral : hepatocellular carcinoma and non genotoxic mechanism

	N, R50/53
	EC50 (Ankistrodesmus bibraianus -72 h) = 0.063 mg/l

poorly biodegradable : < 20 % BOD of COD after 28 days


Active substance : Fenpropimorph

Transient Classification at the EU ( november 1995) :
	Classification:


	Xn, R20 Xi, R38 N, R51/53
	

	Labelling:
	
	

	Hazard symbol
	Xn, N
	

	Indication of danger:
	harmful, irritant, dangerous for the environment




	Risk phrases:
	R 20
	harmful by inhalation

	
	R 38
	irritating to skin

	
	R 51/53
	toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment



	Safety phrases:
	S2
	keep out of reach of the children

	
	S24
	avoid contact with skin

	
	S 60
	This material and its container must  be disposed of as hazardous waste.

	
	S61
	Avoid release to the environment. Refer to special instructions/safety data sheets


Active substance : epoxiconazole 

	Classification:


	carcinogenicity; cat.3,  Xn, R40


	Labelling:
	
	

	Hazard symbol
	Xn
	

	Indication of danger:
	harmful
	

	Risk phrases:
	R40
	possible risks of irreversible effects

	Safety phrases:
	S2
	keep out of reach of the children


B.9.2a Proposals for the classification and labelling of formulation MENTOR (Annex IIIA 12.3)

According to the Dir. 78/631/EEC, on basis of physico-chemistry and acute toxicity tests performed on the formula​tion, Mentor need not to be classified.


However, some member states apply dir.88/379/EEC . Therefore, Mentor should be classified  on basis of the  carcinogenic properties  of Kresoxim-methyl and labelled as follows

	Classification:
	carcinogenicity; cat.3,  Xn, R40, N, R50/53


	Labelling:
	
	

	Hazard symbol
	Xn, N
	

	Indication of danger:
	harmful, dangerous for the environment


	Risk phrases:
	R40
	possible risks of irreversible effects

	
	R50/53
	very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment

	Safety phrases:
	S2
	keep out of reach of the children

	
	S13
	keep away from food, drink and animal feeding stuffs

	
	S20/21
	when using, do not eat, drink or smoke

	
	S36/37
	wear suitable protective clothing and gloves

	
	S 60
	This material and its container must  be disposed of as hazardous waste.

	
	S61
	Avoid release to the environment. Refer to special instructions/ safety data sheets

	
	
	


B.9.2b Proposals for the classification and labelling of formulation ALLEGRO  (Annex IIIA 12.3)

According to the Dir. 78/631/EEC, on basis of physico-chemistry and acute toxicity tests performed on the formula​tion, Allegro need not to be classified.


However, some member states apply dir. 88/379/EEC. Therefore, Allegro should be classified on basis of the  carcinogenic properties  of Kresoxim-methyl and labelled as follows

	Classification:
	carcinogenicity; cat.3,  Xn, R40, N, R50/53


	Labelling:
	
	

	Hazard symbol
	Xn, N
	

	Indication of danger:
	harmful, dangerous for the environment


	Risk phrases:
	R40
	possible risks of irreversible effects

	
	R50/53
	very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment

	Safety phrases:
	S2
	keep out of reach of the children

	
	S13
	keep away from food, drink and animal feeding stuffs

	
	S20/21
	when using, do not eat, drink or smoke

	
	S36/37
	wear suitable protective clothing and gloves

	
	S 60
	This material and its container must  be disposed of as hazardous waste.

	
	S61
	Avoid release to the environment. Refer to special instructions/ safety data sheets

	
	
	


B.9.2c Proposals for the classification and labelling of formulation CANDIT (Annex IIIA 12.3)

According to the Dir. 78/631/EEC, on basis of physico-chemistry and acute toxicity tests performed on the formula​tion, Candit need not to be classified.


However, some member states apply dir. 88/379/EEC. Therefore, Candit should be classified  on basis of the  carcinogenic properties  of Kresoxim-methyl and labelled as follows:

	Classification:
	carcinogenicity; cat.3,  Xn, R40, N,  R50/53

	Labelling:
	
	

	Hazard symbol
	Xn, N
	

	Indication of danger:
	harmful, dangerous for the environment


	Risk phrases:
	R40
	possible risks of irreversible effects

	
	R50/53
	very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment

	Safety phrases:
	S2
	keep out of reach of the children

	
	S13
	keep away from food, drink and animal feeding stuffs

	
	S20/21
	when using, do not eat, drink or smoke

	
	S36/37
	wear suitable protective clothing and gloves

	
	S 60
	This material and its container must  be disposed of as hazardous waste.

	
	S61
	Avoid release to the environment. Refer to special instructions/ safety data sheets

	
	
	


