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ANNEX B

Metalaxyl-M

B.5 Toxicology and metabolism
B.5.1 Absorption, distribution, excretion and metabolism (toxicokinetics) (Annex IIA 5.1)
Introduction: 
Metalaxyl-M is  the R-enantiomer of metalaxyl (R /S racemic mixture). Enantiomers are non-superimposable mirror images with  identical  chemical and physicochemical properties except for the rotation of polarized light (Testa, 1991).
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In general, absorption, distribution and excretion are passive processes which do not differentiate between stereoisomers, however,  enzymatic metabolic transformation and protein binding can be stereoselective. Hence, enantiomers can be metabolised at different rates, even along different routes, although this is less common. (Caldwell, 1995).

From this, the necessity for detailled and comparative investigation of the metabolism of both metalaxyl-M and metalaxyl is indicated.

All the metabolism studies were conducted with metalaxyl or metalaxyl-M uniformely labelled with 14C on the phenyl ring.

Material and methods of the selected studies:
- Comparison  of the absorption, distribution, metabolism, and excretion of (phenyl-U-14C) CGA 329351(metalaxyl-M) and (phenyl-U-14C) CGA 48988 (metalaxyl) in the rat (Muller, 1997).

Guidelines : 

Experimental protocol not fully in compliance with test method B, directive 87/302/EEC.

Deviation from official protocol : tissue distribution was not studied. No repeated dose administration was performed. Structures of metabolites were not elucidated.

GLP : 

Yes.

The study is accepted.

Material and methods:

4 Rats (Tif : RAI (SPF)/sex/dose received by gavage a single dose of metalaxyl (b.n.ILS-113.1 ; specific activity : 64.1μCi/mg; 97.3%purity) or metalaxyl-M (b.n.ILS-144.1; specific activity 65.7μCi/mg; purity 98.5%) solubilized in ethanol/PEG 200/water, 3/4/3 at a dose level of 1-1.3 or 100.3-118.8 mg/kg bw. Blood samples were taken from 3 rats of each group and sex. Urin and faeces were collected for 7 days. Tissues were taken after 7 days.

- Rat metabolism studies : tissues and excreta (Jameson, 1990)

Guidelines :

Experimental protocol not fully in compliance with test method B, directive 87/302/EEC.
Deviation from the official protocol: toxic signs were not reported .
The study is accepted.
GLP : 

Yes (no attest of competent authority)

Material and methods :
5 Rats (Taconic Farms, Germantown, NY)/sex/group ; 1 rat/sex/control group.

Non-radiolabeled metalaxyl had a chemical purity of 96.5%. For the low dose, specific activity was of 88.6 μCi/mg and radiopurity of  97.2%. For the high dose level preparation, metalaxyl had a specific activity of 5.1 μCi/mg and radiopurity of 97.3%.

Group I : single intravenous injection of 1.08 mg/kg bw in isotonic saline.

Group II : single oral dose of 1.03 mg/kg bw in ethanol and PEG-200.

Group III : 14 daily oral doses of 1.12 mg/kg bw (non labelled) and 1 dose of labelled compound in ethanol, deionized water and PEg-200.

Group IV : single oral dose of 203 mg/kg bw in ethanol, deionized water and PEG-200.

- Studies on the absorption, distribution and excretion of (14 C)- metalaxyl in rats (Uesugi, 1988)

Guidelines :

Experimental protocol not fully in compliance with test method B, directive 87/302/EEC.
Deviation from the official protocol:5 rats/sex were treated and results are given for 3 rats/blood, 4-5 rats/bile, 3 females and 4 males/IV.
The study is accepted.
GLP : no

Material and methods :
Male and female Sprague-Dawley rats received 14 C metalaxyl (specific activity : 0.911 Mbq/mg; purity 98%):

- Oral administration : 5 male and 5 females received 2 mg/kg bw or 80 mg/kg bw  of a solution containing 0.6% 

​methylcellulose. Animals were cannulated into bile duct.

- IV administration : 2 mg/kg bw of a solution containing 0.6% methylcellulose ; animals were cannulated into bile duct.

- Enterohepatic circulation was controlled by injection of 0.4 ml of bile collected (contained radioactivity corresponding to 3.472 mg/ml of metalaxyl), from male rats treated with 80 mg/kg bw for the initial 6 hours,  into the duodenum of bile duct cannulated animals.

- Enzyme induction was studied in 5 male rats treated with 40 mg/kg for 7 days or 80 mg/kg bw for 3 or 7 days. The liver was homogeneized and a microsomal fraction was prepared and used for the cyt P450 analysis. A control was prepared in parallel by treating rats with 0.6% methylcellulose solution for 3 or 7 days. Phenobarbital was used as positive control.

- Characterization and identification of phenyl- 14C metalaxyl metabolites in rats ( Itterly, 1990) and 

Supplemental report on the metabolism of phenyl- 14C- metalaxyl in rats - identification of major urinary metabolites (Itterly, 1994).

For both studies, animals of the  study reported by Jameson, 1990 were used.

Guidelines :

Experimental protocol not fully in compliance with test method B, directive 87/302/EEC.
Deviation from the official protocol: toxic signs were not reported .
The study is accepted.
GLP : 

Yes (no attest of competent authority)
Material and methods:

Urine was characterized by TLC and sequential enzymatic hydrolysis. Faeces were extracted with methanol/water 80:20 (v:v) solubilizing a minimum of 91% of the radioactive residue. 

Metabolites were identified by co-chromatography with synthetic standards. Major metabolites were identified by MS and NMR spectral data.
- Sex dependency of CGA 48988 metabolism in the rat;  distribution, degradation and excretion of CGA48988 in the rat (Hamboeck, 1977  , 1981a).

Guidelines : 

Experimental protocols not in compliance with method B, Annex V, directive 87/302/EEC or OECD 417 (1984) guideline.

Deviation from official protocol : 2 animals/sex/dose were used and 6 days excretion period instead of 7 days. Toxic signs were not reported. Metabolism and  distribution with time was not investigated.

GLP: when the study was conducted, GLP were not enacted.
These studies were not used for the final evaluation.
 Findings :
Absorption :
After oral dose administration of both low and high dose of 14C- metalaxyl or metalaxyl-M , radioactivity in blood increased rapidly and at a similar extent for both compounds (table B.5.1-1 and table B.5.1-2). These results suggest that both compounds enter the vascular system by rapid  diffusion accross the gastro-intestinal membrane.

For both compounds, and irrespective of the dose, the peak concentration Cmax was higher for females as compared to male rats,  Tmax was dose and sex-dependent : at low dose, maximum serum concentration was reached after 15-30 min and 30-60 min for male and female respectively ; at high dose, Tmax shifted to respectively 30-60 min and 60-240 min.

Similarly both for both compounds, for male and female respectively, AUC was lower in male than in female suggesting higher absorption or lower elimination rate in females compared to males. This effect was particularly  significant after high doses of metalaxyl.  In this case different excretory rates to bile between male and female rats could explain the observations  : biliary excretion rate was lower in female after high dose metalaxyl administration (table B.5.1-4). Increasing the  dose of metalaxyl by a factor of 100 ,  increased the Cmax, but  not proportionally to the dose.

Although differences occur, we can conclude that metalaxyl and  metalaxyl-M are rapidly absorbed through the digestive tract.

After low dose administration, we can also conclude that metalaxyl-M and metalaxyl are bioequivalent with regard to the extent and rate of the systemic availability of the active ingredient  as their AUC and Cmax of absorption are similar.

Disappearing pattern of metalaxyl-M and metalaxyl  in males after reaching Cmax was biphasic: a first peak appeared in blood within 30 min , a second small peak appeared 3-6 h after treatment. This phenomenon, particularly  evident  after low dose administration, may depend on enterohepatic recirculation of the compound or of its metabolites.

Biliary excretion of radioactivity after oral administration of metalaxyl is as follows:

24 h after oral administration of 2 mg/kg bw :  71% (male) ; 65.8% (female)

                                               of 80 mg/kg bw : 69.4% (male) ; 54.5% (female).

Urinary excretion of radioactivity after oral administration of metalaxyl is as follows :

24 h after oral administration of 2 mg/kg bw : 31.3%(male) ; 49% (female)

                                               of 80 mg/kg bw : 45.6% (male) ; 53.5 %(female).

Urinary excretion of radioactivity after oral administration metalaxyl-M is as follows :

24 h after oral administration of 1 mg/kg bw : 40.5%(male) ; 48.8% (female)

                                               of 102 mg/kg bw : 30.6% (male) ; 35.6 %(female).

This  suggests that the apparent extent of absorption is in the same range of magnitude and rapid for both compounds (Table B.5.1-3 and Table B.5.1-4).

 If it is assumed that the amount of excreted radioactivity via bile and urine represents the bioavailable amount of metalaxyl, then a resorption rate for the low dose male of 102% and 114% for female and for the high dose male of 115 %  and female of 108 % can be calculated.

Table B.5.1-1: Blood concentrations of radioactivity after a single oral low or high dose of metalaxyl- Kinetic parameters of  metalaxyl after oral or intravenous administration (Uesugi, 1988).

	
	blood concentration of radioactivity ( μg equivalents to  metalaxyl/ml)

	
	Oral route
	Intravenous

	
	2 mg/kg bw
	80 mg /kg bw
	2 mg/kg;  bile duct cannulated

	Time
	_
	_
	_
	_
	Time
	_
	_

	20 min
	0.48
	0.87
	19
	23.2
	30 sec
	2.62
	2.65

	40min
	0.37
	0.93
	19.3
	31.9
	1 min
	2.64
	2.68

	60 min
	0.25
	0.85
	16.3
	34.5
	2 min
	2.16
	2.61

	80 min
	0.19
	0.75
	12.4
	37.9
	3 min
	1.90
	2.32

	100 min
	0.13
	0.64
	9.9
	38.4
	4 min
	1.80
	2.28

	2 h
	0.10
	0.62
	8.0
	37.5
	5 min
	1.70
	2.16

	3 h
	0.08
	0.34
	5.6
	32.2
	7 min 30 sec
	1.48
	2.09

	 4 h
	0.07
	0.26
	4.2
	27.9
	10 min
	1.28
	1.80

	5 h
	0.06
	-
	3.6
	20.7
	15min
	1.17
	1.70

	6 h
	0.09
	0.22
	4.5
	15.6
	20 min
	0.95
	1.52

	8 h
	0.09
	0.18
	2.4
	8.4
	25 min
	0.85
	1.42

	10 h
	0.09
	0.15
	2.6
	5.6
	30 min
	0.78
	1.35

	12 h
	0.10
	0.13
	2.7
	4.1
	
	
	

	24 h
	0.09
	0.09
	2.3
	3.1
	
	
	

	T1/2 disappearance first phase (=t1/2 distribution)
	T1/2 whole blood

	
	1.1 h
	2.0 h
	1.5 h
	3 h
	
	0.42 h
	0.64 h

	T1/2 disappearance second  phase (t1/2 elimination)

	
	71.9 h
	21.8 h
	125.3 h
	96.2 h
	
	
	


Table B.5.1-2 : Blood kinetic parameters of metalaxyl-M and metalaxyl after single oral low or high dose administration ( Muller, 1997)

	
	metalaxyl-M
	metalaxyl

	
	μg metalaxyl-M or metalaxyl equivalents/g

	
	1-1.1 mg/kg
	102.8-112.7mg/kg
	1.1-1.3mg/kg
	101.9-111.6mg/kg

	
	_
	_
	_
	_
	_
	_
	_
	_

	15 min
	0.064
	0.127
	21.33
	11.7
	0.077
	0.109
	10.50
	11.63

	30 min
	0.072
	0.213
	25.61
	15.87
	0.077
	0.209
	17.7
	19.02

	60 min
	0.040
	0.178
	20.43
	16.8
	0.041
	0.225
	11.97
	23.81

	120 min
	0.025
	0.113
	12.59
	14.03
	0.034
	0.174
	3.76
	26.39

	180 min
	0.036
	0.064
	-
	-
	0.041
	0.113
	3.25
	26.64

	240 min
	0.038
	0.049
	2.87
	11.33
	0.039
	0.087
	2.73
	28.11

	8 h
	0.034
	0.047
	2.52
	6.50
	0.032
	0.053
	2.40
	17.43

	12 h
	0.027
	0.046
	2.34
	3.06
	0.029
	0.039
	1.98
	2.98

	24 h
	0.013
	0.022
	1.47
	2.027
	0.012
	0.015
	1.16
	2.15

	48 h
	0.004
	0.008
	0.46
	0.577
	0.004
	0.007
	0.34
	0.569

	Cmax (μg parent equivalents/g)
	0.07
	0.21
	25.61
	16.79
	0.08
	0.23
	17.78
	28.12

	Tmax(min)
	15-30
	30
	30-60
	60-120
	15-30
	30-60
	30
	60-240

	T1/2 (h)
	13.7
	11.5
	10.6
	10.4
	12.4
	9.4
	10.7
	8.5

	AUC 0-48h(μg.h.g-1)
	0.9
	1.4
	118.6
	133.1
	0.9
	1.5
	82.6
	267.8


Table B.5.1-3 :  Recovery of radioactivity in urine, expired air and faeces  as a function of time after single low or high oral dose of metalaxyl or metalaxyl-M (Uesugi, 1988 ; Muller (1997).

	
	Recovery (% dose)

	mg/kg
	metalaxyl-M

1
	metalaxyl 

1.1-1.2
	metalaxyl

2
	metalaxyl-M

107-109
	metalaxyl

80
	metalaxyl

104-111

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	urine
	
	
	
	
	
	
	
	
	
	
	
	

	0-24
	40.5
	48.8
	40.1
	48.9
	31.3
	49
	30.6
	35.6
	45.6
	53.5
	43.6
	48.8

	48
	48.2
	59.3
	45.4
	56.4
	36.8
	57
	35.6
	43.1
	49.7
	64.6
	47.7
	56.3

	72
	49.3
	61
	46.3
	57.7
	38.9
	59.5
	36.4
	45.1
	50.7
	67.2
	48.3
	57.6

	faeces
	
	
	
	
	
	
	
	
	
	
	
	

	0-24
	35.9
	27.4
	39.8
	24.5
	42.6
	22.2
	48.6
	38.1
	38.7
	13
	45.4
	26.7

	48
	46.2
	35.5
	48.7
	30.9
	52.7
	30.8
	57.1
	47.4
	48.1
	27.4
	50.7
	34.5

	72
	47.6
	36.2
	49.7
	31
	56.5
	32.7
	58.2
	48.9
	49.9
	29.7
	51.6
	35.5

	cage wash
	0.67
	1.05
	0.88
	2.95
	
	
	
	1.47
	
	
	0.2
	1.47

	exp.

air
	
	
	
	
	nd
	nd
	0.64
	
	0.012
	0.004
	
	

	total
	97.6
	98.2
	96.9
	91.6
	95.4
	92.2
	95.2
	95.5
	100
	96.9
	100
	94.6


nd : not detected

Table B.5.1-4:   Biliary excretion of radioactivity as a function of time  after a single oral or intravenous administration of 2 mg/kg metalaxyl and single oral administration of 80 mg/kg metalaxyl  to rats (Uesugi, 1988).

	
	Cumulative excretion of radioactivity (% of dose)

	time (h)
	2 mg/kg oral 
	2 mg/kg intravenous
	80 mg/kg oral

	
	_
	_
	_
	_
	_
	_

	0-1
	31.4
	10.6
	81.4
	57
	15
	1.2

	2
	49.1
	33.1
	88.5
	76.8
	29.3
	4.4

	3
	58.4
	49
	90
	85.1
	37.1
	9.9

	4
	63
	56.1
	90.5
	89.2
	40.3
	16.6

	5
	64.9
	58.8
	90.7
	91.2
	42.9
	22.8

	6
	66.3
	60.5
	
	
	45.6
	28.2

	8
	68.3
	62.4
	
	
	50.6
	36.3

	10
	69.1
	63.7
	
	
	54.8
	40.3

	12
	69.5
	64.3
	
	
	58.1
	42.6

	24
	71
	65.8
	
	
	69.4
	54.5


Distribution:
Maximum concentration of radioactivity in almost all organs and tissues in both sexes was found 1 h after oral administration of metalaxyl. At that time, the concentration in all organs except the brain was higher than that in plasma ; especially high concentration in liver, kidney and duodenum in males and in thyroid, liver, kidney, duodenum and abdomen fat in females.  The concentration in liver and kidney decreased at 72 h to about 14-17%  of the values at 1 h and in most organs declined gradually, so that values  at 72 h 10-50% of what is found at 1 h was detected (Table B.5.1-5).

Seven days after administration of 14 C-metalaxyl,  no substantial differences were observed in tissue radioactivity  levels as a consequence of administration route and, for all groups, less than 1% of the administered dose was recovered in  tissues (Table B.5.1-6).

The residual radioactivity in all tissues was  not different  for both compounds and  was  somewhat higher in tissues of female rats than in those of males ; in all cases, residual radioactivity did  not exceed 0.02% of the low dose. The concentration of residues was generally proportional to the dose of metalaxyl-M and metalaxyl. Only in fat of rats administered metalaxyl the residues were 166 and 122-fold higher in males and females respectively compared to the low dose but did not exceed 0.01% of the dose  (Table B.5.1-7).

These results suggest that metalaxyl-M or  metalaxyl did not accumulate.

Table B.5.1-5 : Distribution of radioactivity in some tissues after oral administration of metalaxyl ( Uesugi, 1988).

	
	Tissue concentration of radioactivity ( μg equivalent to metalaxyl /g) after exposure to 

2 mg or 80 mg/kg bw ( 2 mg/80 mg)

	
	_
	_

	Time after 

exposure
	1 h
	24 h
	72 h
	1 h
	24 h
	 72 h

	plasma
	0.08/21.84
	0.05/5.04
	0.01/0.32
	0.4/24.6
	0.03/2.36
	0.01/0.56

	blood
	0.09/33
	0.08/8
	0.05/1.64
	0.36/36.8
	0.05/3.2
	0.08/1.56

	kidney
	0.45/71.5
	0.27/26.34
	0.08/5.86
	1.51/58
	0.25/14
	0.10/7

	duodenum 
	0.73/59.9
	0.21/24.1
	0.10/2.63
	1.32/81.3
	0.30/16.4
	0.14/7.26

	abdomen fat
	0.07/36.2
	0.11/9.11
	0.03/2.26
	1.7/84
	0.03/5.3
	0.07/3.58

	thyroid
	0.17/79.4
	0.33/58.6
	0.23/14.7
	1.06/52.4
	0.03/5.8
	0.25/27.15

	liver
	0.48/49.2
	0.28/10.9
	0.07/5.6
	1.41/56.2
	0.22/8.8
	0.10/4


Table B.5.1-6: Recovery of radioactivity in tissues 7 days after single low , high oral  dose , repeated ​oral or intravenous administration of metalaxyl to rats (Jameson, 1990) .

	
	Average % recovered radioactivity in tissues 7 days after administration

	
	Intravenous

 1 mg/kg
	Oral

1 mg/kg
	Repeated oral

15 x 1 mg/kg
	 Oral

200mg/kg

	Tissues
	_
	_
	_
	_
	_
	_
	_
	_

	bone
	0
	 0
	0
	0
	0
	0
	0
	0

	brain
	-
	-
	0.001
	-
	0
	0
	0
	0

	fat
	0.001
	-
	-
	0.004
	-
	-
	0.002
	0.006

	gonads
	-
	0
	-
	0
	-
	0
	0
	0

	kidney
	0.002
	0.002
	0.001
	0.002
	0.001
	0.002
	0.001
	0.001

	liver
	0.03
	0.044
	0.019
	0.049
	0.016
	0.027
	0.018
	0.023

	lungs
	0.002
	0.004
	0
	0.003
	-
	0.002
	0.004
	0.001

	muscle
	-
	-
	-
	0.001
	-
	-
	0.001
	0.001

	spleen
	0.001
	0.001
	-
	0
	0
	0
	0
	0

	stomach
	0.002
	0.001
	-
	-
	0.003
	0.001
	0
	0.001

	intestine
	0.262
	0.24
	0.27
	0.37
	0.10
	0.25
	0.16
	0.11

	carcass
	0.074
	0.13
	0.022
	0.13
	0.17
	0.16
	0.085
	0.17

	total
	0.037
	0.42
	0.31
	0.56
	0.29
	0.44
	0.30
	0.31

	RBC
	00012
	0.013
	0.009
	0.009
	0.008
	0.007
	0.007
	0.009

	plasma
	​0.003 
	0.004
	0.002
	0.004
	0.001
	0.002
	0.001
	0.001

	Total RBC+plas​ma
	0.015
	0.017
	0.011
	0.013
	0.009
	0.009
	0.008
	0.01


Table B.5.1-7: Residual radioactivity in some tissues of rats 7 days after single oral administration of 100 mg/kg bw metalaxyl-M or metalaxyl (Muller, 1997)

	
	Residual radioactivity in tissues- μg a.i. equivalent /g (% of dose)

	
	metalaxyl-M
	metalaxyl

	Tissues
	_
	_
	_
	_

	blood
	0.229(<0.01)
	0.305(<0.01)
	0.216(<0.01)
	0.285(<0.01)

	fat
	0.032(<0.01)
	0.043(<0.01)
	0.246(<0.01)
	0.286(<0.01)

	kidneys
	0.100(<0.01)
	0.171(<0.01)
	0.097(<0.01)
	0.203(<0.01)

	liver
	0.456(0.02)
	0.562(0.02)
	0.307(0.02)
	0.743(0.03)

	heart
	0.047(<0.01)
	0.064(<0.01)
	0.062(<0.01)
	0.09(<0.01)

	spleen
	0.073(<0.01)
	0.118(<0.01)
	0.067(<0.01)
	0.134(<0.01)

	carcass
	0.132(0.13)
	0.226(0.20)
	0.136(14)
	0.473(0.38)

	Total residues  

 (% of dose)
	0.17
	0.24
	0.17
	0.43


Metabolism:
In a comparative study (Table B.5.1-8), the metabolite pattern in urine was essentially the same for rats dosed either with metalaxyl or metalaxyl-M. Up to 17 metabolite fractions (designed M1 through M17), were identified. The concentration of the major metabolite fraction M3 showed a sex-related difference as this metabolite accounted for 11-21% in males and 17-27% in females. Similarly, the amount of the metabolite M4 was dependent on compound, sex and dose . This metabolite was excreted at 13% after high dose of metalaxyl in males.  In the other groups receiving metalaxyl (female, high dose, male and female low dose) and in the groups dosed with metalaxyl-M, M4 was formed only to 1-3% of the dose. Quantitative differences between males and females were also noted in metabolite fractions M10 and M15 for which more important excretion was observed in  females than in  males. 

The metabolite pattern in the faeces was the same for rats dosed with either metalaxyl-M or metalaxyl.  It consisted of at least  13 metabolite fractions, irrespective of the dose level and the sex of animals from which metabolites M2, M6, M7, M8 and M9 were also detected in urine. The major metabolite fraction M10 amounted to 13-16% and 11-13% of the dose for metalaxyl-M and metalaxyl , respectively. Some metabolite fractions e.g. M3 and M4, showed minor quantitative differences whether metalaxyl or metalaxyl-M was administered. While no unchanged test substance was detected in faeces, minor levels (0.3-1.3%) were detected in urine.

Identification of metabolites was investigated after metalaxyl treatment (Table B.5.1-9).

Ten metabolites were identified with the aid of co-chromatography with molecules of known structures .  CGA 107 955, CGA 62 826, CGA 108 905,CGA 94 689 were identified as  major urinary metabolites while CGA 94 689 “A” isomer, CGA 67 867 and CGA 100 255 were minor metabolites. Metalaxyl co-chromatographied with CGA 67 869 as minor components. Metabolite M9, accounted for 0.1-2.3% of dose. About  7.9-30.5% of the dose was identified, accounting for 19.6-51.4% of the total 14 C-residue in urine.

A high percentage (49-96.8%) of urinary radioactivity was conjugatd  including  glucuronide, sulfate and possibly peptide adducts. Glucuronide conjugate metabolites  of CGA 94 689, isomers A and B, CGA 67869 and possibly CGA 107955 were identified and associated with UM23.

The zone UM-26 contained 8.3% of the dose and is a mixture of polar components made up of endogenous natural products, salts, and metabolites aggregated together .

The metabolic pattern  of faecal  extracts by TLC is  similar to what is found in urine. CGA 107955 was quantitated as a major metabolite in the female rat ranging from  7-10% of dose. CGA 108 905, CGA 62826 and CGA 94689 “ B” isomer were present in smaller  amounts. Metalaxyl and CGA 67869 co-chromatographed as minor components. CGA 94 689, A isomer, CGA 37734, CGA 79353, CGA 67867, CGA 100255 and metabolite M9, were all minor fecal metabolites. Unconjugated metabolites identified in fecal extracts ranged from 10-19% of dose and accounts for 46-75.9% of the total [ 14 C ] residue in faeces.

Metabolite conjugation incorporates 28.7 - 50.9% of the faecal radioactivity which was predominantly hydrolyzed to aglycones with β-glucuronidase (18.4-41.6%). Sulfate conjugates account for 3.8-11.6% of the radioactivity.

The metabolic pattern  ( fig B.5.1-1) appears  to be subdivided into four  pathways :

- Demethylation of the ether giving the alcohol, CGA 67 869, with stepwise demethylation of the ester forming the alcohol acid, CGA 107 955. CGA 107 955 is the major metabolite in urine and faeces. Further oxidation of the alcohol CGA 67 869 forms the acid CGA 79 353. N-dealkylation of CGA 67 869 gives CGA 37734, the hydroxyacetamide.

- Oxidation of the aromatic methyl of metalaxyl forms the benzylic alcohol isomers, A and B, of CGA-94 689. The methyl ester of isomer A is demethylated forming an acid, M9, the benzylic alcohol of CGA 62 826. The B isomer is stepwise oxidized to the benzoic acid CGA 108 905.

- Demethylation of the ester of metalaxyl forms the acid ether, CGA 62 826, which is a major urinary ( female high dose) and fecal (male) metabolite.

- In the minor pathway, metalaxyl undergoes hydroxylation at the meta position on the phenyl ring forming a mixture of CGA 100 255 isomers.

All metabolites undergo Phase II conjugation reactions and are present as glucuronide and sulfate conjugates.

From these studies it appears that metalaxyl-M and metalaxyl are metabolized along the same routes but at different rates , but it is not possible to identify if stereoselectivity occurred.

Table B.5.1-8: Quantitation of rat urinary and faecal radioactivity in % of dose by two-dimensional TLC : main metabolites (Muller, 1997)

	
	Urine (% dose)
	Faeces (%dose)

	dose
	metalaxyl-M
	metalaxyl
	metalaxyl-M
	metalaxyl

	mg/

kg
	1 
	100
	1
	100
	1
	100
	1
	100

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	M1
	5.2
	3.6
	7.2
	3.4
	5.7
	3.4
	4.9
	4.3
	-
	-
	2.1
	1.6
	0.8
	0.3
	2.7
	1

	M2
	
	1.5
	0.4
	1.6
	
	1.3
	0.2
	0.8
	
	
	
	
	
	
	
	

	M3
	20.8
	27.4
	12.5
	16.5
	18.5
	22.9
	10.5
	20.5
	-
	0.8
	5.9
	6.3
	0.8
	1.3
	3
	2.1

	M3'
	
	
	
	
	
	
	
	
	
	
	0.4
	0.2
	0.4
	-
	0.6
	0.3

	M4
	2.4
	1
	2.6
	1.2
	2.8
	1
	12.8
	2.5
	7.3
	2.9
	5
	2.8
	13.1
	1.9
	9.7
	3.6

	M5
	0.4
	0.3
	0.4
	0.6
	0.2
	0.4
	0.5
	0.8
	0.6
	0.4
	0.4
	0.4
	0.3
	0.3
	0.5
	0.3

	M6
	0.3
	-
	0.1
	0.2
	-
	-
	-
	0.1
	
	
	
	
	
	
	
	

	M7
	0.5
	-
	0.3
	0.1
	-
	-
	0.2
	0.1
	
	
	
	
	
	
	
	

	M8
	0.7
	0.7
	0.9
	0.7
	0.4
	0.6
	0.6
	0.7
	
	
	
	
	
	
	
	

	M9
	-
	-
	0.2
	-
	-
	-
	0.1
	-
	
	
	
	
	
	
	
	

	M10
	4.9
	8.1
	3.4
	6.3
	6.2
	9
	6.6
	9.8
	13.5
	14.6
	12.5
	16.3
	12.4
	13.2
	10.8
	12.1

	M11
	-
	2
	3.6
	1.2
	0.9
	2.7
	4
	2.2
	3.7
	0.6
	2.7
	1.1
	1.8
	0.4
	1.8
	0.9

	M12
	2.7
	1.6
	2.2
	1.6
	2.2
	1.1
	1.4
	1.2
	-
	0.3
	3
	0.9
	1.5
	0.2
	2.8
	0.7

	M13
	1.4
	0.4
	-
	1.6
	-
	1.1
	0.2
	2.9
	3.5
	0.6
	0.2
	0.7
	-
	0.5
	0.1
	0.7

	M14
	1.5
	1.1
	1.1
	0.8
	0.9
	1
	0.7
	0.7
	0.8
	0.3
	0.6
	0.3
	0.6
	0.3
	0.9
	0.5

	M15
	0.8
	3.1
	1.2
	3.9
	1.1
	2.6
	1.3
	4.1
	2.1
	2.3
	5.8
	4.5
	3.1
	2.7
	5.9
	3.2

	M16
	0.9
	0.5
	0.5
	1.5
	0.4
	1.2
	0.6
	1.7
	2.3
	1.3
	4.6
	2.9
	1.3
	0.9
	3.3
	1.5

	M17 
	0.3
	-
	-
	1
	0.3
	1
	-
	1.3
	2.2
	1.7
	5
	4.5
	0.9
	1.5
	2.1
	2.5

	Residual
	6.5
	9.7
	2.8
	3
	6.8
	9.2
	3.7
	
	8.6
	8.1
	6.3
	3.9
	7.8
	5.9
	2.9
	4

	sum
	
	
	
	
	
	
	
	
	47.6
	36.2
	58.2
	48.9
	49.7
	31.8
	51.7
	35.5


Table B.5.1-9: Quantitation and identification of rat urinary and faecal radioactivity in % of dose by two-dimensional TLC : main metabolites (Itterly , 1990 and Itterly , 1994)
	Metabolites
	% of the dose in  urine
	% of the dose in  faeces

	Code
	chemical name
	_
	_
	_
	_

	CGA 107 955
	N-(2,6dimethylphenyl)-N-(hydroxyacetyl)-alanine
	3.2-6.1
	11.9-20.3
	
	7.1-10.4

	CGA 108 905
	N-(2-carboxy-6-methylphenyl)-N-(methoxyacetyl)-alanine methyl ester
	1.2-2.1
	1.5-2.6
	9-11
	

	CGA 62 826
	N-(2,6 dimethylphenyl)alanine
	0-0.1
	0.6-4.9
	1.7-2.2
	0.3-0.4

	CGA 94 689 B
	N-(2-hydroxymethylene-6-methylphenyl)-N-(methoxyacetyl)-alanine methyl ester
	0.1-0.5
	0.8-5.2
	0.8-3.3
	0.9-1.8

	CGA 37 734
	N-hydroxyacetyl-2,6-dimethyl-aniline
	1-1.8
	0.7-1.3
	0.1-0.7
	0-<0.1

	CGA 79 353
	N-(carboxycarbonyl)-N-(2,6-dimethylphenyl)alanine methyl ester
	0.2-0.4
	0.5-1.2
	0-0.2
	0.2

	CGA 94 689 A
	N-(2-hydroxymethylene-6-methylphenyl)-N-(methoxyacetyl)-alanine methyl ester
	0-<0.1
	0-0.5
	0.2-1.6
	0.2-1.1

	CGA 67 867
	N-(2,6-dimethylphenyl)alanine
	0-0.1
	0-0.3
	0-0.3
	0-0.1

	CGA 100 255
	N-(2,6-dimethyl-5-hydroxyphenyl)-N-(methoxyacetyl)-alanine methyl ester
	0-<0.1
	0.8-5.2
	0-0.2
	0-<0.1

	Metalaxyl + CGA 67 869
	N-(2,6-dimethylphenyl)-N-(methoxyacetyl)-alanine methyl ester + N-(2,6-dimethylphenyl)-N-(hydroxyacetyl)-alanine methyl ester
	0-<0.1
	0.2-1.8
	0.4-0.8
	0.2-0.4

	M9
	N-((2-hydroxymethyl)-6-methylphenyl)-N-(methoxyacetyl)alanine
	0.1-0.4
	0.6-2.3
	0.1-0.4
	0.6-2.3

	M22
	
	0.9-5.7
	0.5-1.6
	2.2-6.7
	0.4-0.5

	M23
	
	4-11.9
	11.9-23.3
	3.6-5.9
	0.3-1.1

	M24
	
	0.3-0.5
	1-2.1
	0.8-1.8
	0.2-0.4

	M26
	
	4.6-8.3
	4-6.6
	0-0.5
	0.1-0.3

	M28
	
	0
	0-<0.1
	0.3-2.7
	0.2-1.2


Excretion:
After  administration of labeled  metalaxyl, radioactivity disappeared from blood ,  according to a 2 compartment model.

After intravenous administration of metalaxyl,  T1/2 in whole blood of males  was 0.42 h and 0.64 h in females. After oral administration, a T1/2 first phase (= T1/2 distribution) and a T1/2  2nd phase ( t1/2 elimination) were calculated and suggest a somewhat lower elimination rate for females than for males (table B.5.1-1 ) (Uesugi, 1988). 

In the comparative study, a T1/2 was proposed ranging from 9 to 14 h for both compounds (table B.5.1-2). 

After metalaxyl administration, independently of the dose, faecal excretion was the main route of elimination for males (54-65%) and urinary excretion was more important for females (55-65%).

Metalaxyl excretion route was independent of the route of administration (Table B.5.1-11).

The amounts of radioactivity excreted  in air was negligeable (Table B.5.1-3)

After metalaxyl-M administration, urinary excretion, which was also more important for female rats (62.2% for females ; 50.2% for males),  decreased when increasing the dose (46.5% for females ;  37.2% for males) with simultaneous increase of faecal excretion.

For all groups independently of the administration route, 73-80% was excreted within 24 h, ± 100% of the administered radioactivity was eliminated within 7 days (Table B.5.1-10).

Differences of blood concentration and of excretion rates in faeces and urine between both sexes were suggested to be dependent on difference on  biliary excretion. Excretion rate of radioactivity in bile in both sexes were high as about 55-71% was excreted within 24 h after oral administration. However, high recovery of radioactivity in the faeces of intravenously dosed rats was more extensive in the male (table B.5.1-4).

Male rats treated orally with 80 mg/kg metalaxyl were bile cannulated and bile collected for 6 h was administered to duodenum of other rats. Male excreted 46.2% into the bile within 24 h while females excreted  18.7% ;  total recovery in bile and urine within 24 h was about 55% in males and about 25% in females .

These data are probably the  cause for  differences in  blood concentration and excretion rate in urine and faeces between both sex  and also support strongly the presence of  enterohepatic circulation.

Higher excretion rate in urine of female rats may suggest quantitative differences of metabolites in bile, differences of reabsorption rate through digestive tract and different flow to enterohepatic circulation (table B.5.1-12).

Excretion of metalaxyl-M and metalaxyl occurs  via glucuronidation and sulfation , each of these pathways exhibiting stereoselectivity. Sulfate conjugates of xenobiotics are excreted mainly in urine whereas glucuronides of larger molecules are preferentially excreted in bile.

Table B.5.1.3.10 : Comparative excretion of metalaxyl-M and metalaxyl ( Muller, 1997)

	
	Cumulative excretion (% of administered dose)

	
	metalaxyl-M
	metalaxyl

	Dose
	1mg/kg
	100 mg/kg
	1mg/kg
	100 mg/kg

	
	_
	_
	_
	_
	_
	_
	_
	_

	Urine

	0-24h
	40.5
	48.8
	30.6
	35.6
	40.1
	48.9
	43.6
	48.8

	24-48h
	48.2
	59.3
	35.6
	43.1
	45.4
	56.4
	47.7
	56.3

	48-72h
	49.4
	61
	36.4
	45.1
	46.3
	57.7
	48.3
	57.6

	72-168h
	50.2
	62.2
	37.2
	46.5
	47.3
	60.3
	48.8
	59.2

	Faeces

	0-24 h
	35.9
	27.4
	48.6
	38.1
	39.8
	24.5
	45.4
	26.7

	24-48 h
	46.2
	35.5
	57.1
	47.4
	48.7
	30.9
	50.7
	34.5

	48-72 h
	47.56
	36.2
	58.2
	48.9
	49.7
	31.9
	51.6
	35.5

	72-168 h
	48.5
	36.7
	59
	49.7
	50.3
	32.9
	52.1
	36.5

	Cage wash
	0.67
	1.05
	0.64
	1.47
	0.88
	2.95
	0.2
	1.47

	Total
	99.4
	99.9
	96.8
	97.7
	98.5
	91.1
	101.1
	97.2


Table B.5.1-11 : Recovery of radioactivity in urine, expired air, tissues and faeces  as a function of time (0-7 days) after single low or high oral dose, oral or IV, repeated dose of metalaxyl in rats (Jameson, 1990).

	
	Cumulative recovery as percent of total dose

	Sample types
	Intravenous

1 mg/kg
	Oral low 1x

1 mg/kg
	Oral low 15x

1 mg/kg
	Oral high 200 mg/kg

	Sex
	_
	_
	_
	_
	_
	_
	_
	_

	Urine:
	
	
	
	
	
	
	
	

	4 h
	10.53
	9.5
	6.89
	12.14
	4.89
	17.64
	20.42
	7.93

	8 h
	15.58
	28.18
	11.34
	19.89
	9.55
	27.83
	27.43
	21.5

	12 h
	20.21
	34.86
	20.21
	31.7
	13.47
	38.1
	30.8
	39.72

	24 h
	30.90
	49.48
	25.84
	51.11
	25.02
	58.73
	37.88
	53.77

	48 h
	39.23
	58.76
	32.11
	59.75
	30.08
	67.63
	43.68
	63.79

	96 h
	42.39
	63.7
	34.25
	64.01
	31.49
	72.26
	45.72
	67.64

	Total urine d 0-7
	44.09
	65.6
	35
	66.8
	32
	74.1
	46.7
	70.4

	Faeces
	
	
	
	
	
	
	
	

	0-24 h
	40.27
	25.17
	44.08
	24.34
	46.79
	23.8
	38.91
	17.27

	48 h
	53.52
	32.97
	57.26
	31.32
	59.75
	32.7
	50.48
	28.07

	96h
	58.29
	35.12
	61.07
	33.86
	63.03
	34.93
	53.45
	30.81

	Total faeces-d7
	59.4
	35.7
	62
	34.7
	63.6
	35.44
	54.2
	31.3

	Tissues-d7
	0.37
	0.42
	0.31
	0.56
	0.3
	0.44
	0.3
	0.31

	RBC
	0.012
	0.013
	0.009
	0.009
	0.008
	0.007
	0.007
	0.009

	Plasma
	0.03
	0.004
	0.002
	0.004
	0.001
	0.002
	0.001
	0.001

	Total
	103.8
	101.7
	97.4
	102.0
	101.2
	110.0
	101.2
	102


Table B.5.1-12:  Biliary excretion of radioactivity after intraduodenal injection of rat bile containing radioactive metabolites of 14 C-metalaxyl in rat ( dose: 1.389 mg equivalent to metalaxyl) (Uesugi, 1988).

	
	Excretion of radioactivity ( % of injected radioactivity)

	Time
	_
	_

	
	bile
	urine
	bile
	urine

	0-30 min
	0.3 ±0.2
	-
	0.3±0.0
	-

	60min
	0.9± 0.5
	-
	0.8±0.1
	-

	90 min
	1.3 ±0.8
	-
	1.4±0.2
	-

	2 h
	1.9 ±1.1
	-
	2.0±0.4
	-

	3 h
	2.9 ±1.2
	-
	4±0.9
	-

	4 h
	3.4± 1.3
	-
	5.5±1.4
	-

	5 h
	4.3 ±1.4
	-
	6.5±1.7
	-

	6 h
	5.2 ±1.5
	-
	7.5±1.9
	-

	8 h
	6.7 ±1.4
	-
	9.5±1.8
	-

	10 h
	8.9 ±1.5
	-
	11.3±1.4
	-

	12 h 
	13.8± 1.9
	-
	12.6±1.1
	-

	24 h
	46.2 ±13.3
	9.1 ±3.9
	18.7±0.4
	6.3 ±1.7


- : not determined

Conclusion: 

- After oral low dose administration, during the first 24 h after metalaxyl,  71% (males) and 65.8% (females) of the radioactivity  was excreted via bile  and 31.3 % (male) and 49 % (female) were excreted via urine ; after metalaxyl-M, 40.5% (male) and 49% (female) was excreted in urine.

Urinary excretion  after metalaxyl or metalaxyl-M is quite similar suggesting that the apparent extent of absorption is important, in the same range of magnitude and rapid for both compounds.

- After high oral dose of metalaxyl, 69.4% (male) and 54.5% (female) were excreted via bile and 45.6% (male) and 53.5% (female) in urine, while 30.6% (male) and 35.6% (female) were excreted in urine after  metalaxyl-M.

If it is assumed that the amount of excreted radioactivity via bile and urine represents the bioavailable amount of metalaxyl, then a resorption rate  of  100 % can be calculated for the low and for the high dose male  and female.

Similar kinetic parameters were observed for metalaxyl-M and metalaxyl confirming that absorption, which is most frequently a passive process , does not differentiate between isomers.

Although differences occur, we can conclude that metalaxyl and  metalaxyl-M are rapidly absorbed through the digestive tract and are bioequivalent with regard to the extent and rate of the systemic availability .

Both compounds translocate  easily to almost all tissues except brain, and especially high concentrations in liver, kidney, thyroid, fat and adrenal were observed. The concentrations in organs were somewhat higher in tissues of female rats,  decreased as time elapsed, and were relatively low in all tissues after 72 h. Metalaxyl-M and metalaxyl do not accumulate.

From the metabolism study, it appears that metalaxyl and metalaxyl-M are metabolized at different rates but along the same routes. It was not possible to identify if stereoselectivity occurred.

The metabolic pathways appear to be subdivided into three major and one minor pathway : demethylation of the ether, oxidation of the aromatic methyl, demethylation of the ester and in the minor pathway, hydroxylation at the meta position on the phenyl ring.

All metabolites isolated undergo Phase II conjugation reactions and are present as glucuronide and sulfate conjugates. 

For both compounds, faecal and urinary excretions were rapid reaching 73-80% within 24 h.  For both compounds, urinary excretion was more important in females. Increasing the dose of metalaxyl-M lowered the urinary excretion for both sexes with a simultaneous increased faecal excretion.  The difference  in excretion route may result from differences of biliary excretion.

Metabolism of metalaxyl in livestock:
- In the goat, metalaxyl is hydrolyzed to the ester alcohol and the acid alcohol which may be N-dealkylated. Alternatively, oxidation can lead to either benzylic alcohol or phenolic derivatives. Most of the urine metabolites were present as glucuronic acid conjugates. Enzymatic treatment of urine led to the identification of seven metabolites : CGA 107955(42.8%), CGA 67869 (3.9%), CGA 62826 (1.6%), CGA 100255 (>1.7%), CGA 37734 (>1.7%), and both isomers of CGA 94689 (8.7% isomer A; 19.3% isomer B) (fig B.5.1-3). 

All these metabolites were identified in rat urine (Emrani, 1990).

65.7% of the residues in goat’s milk are fatty acid conjugates of CGA 67869 (Emrani, 1991).

- The major metabolic pathway in the hen are substantially the same as in the goat and rat. Differences between the species are primarily due to the faster metabolic rate of the hen and the greater tendency for oxidative transformations of metalaxyl in hens. The metabolism in laying hens initially involves the processes of oxidation and demethylation of the parent compound. Sequential demethylation of the ether and the ester groups gives first the alcohol CGA 67869 and then the hydroxy acid CGA 107955. The ester alcohol CGA 67869 undergoes conjugation with both fatty acids and glucuronic acid, the latter labeled as metabolite P3a. Oxidation of the benzylic carbon of metalaxyl produces the benzylic alcohol CGA 94689 which undergoes sequential demethylation of the ether moiety to give metabolite P0 and the ester moieties to give metabolite P1 and P2. Metabolites P1 and P2 can undergo conjugation with fatty acids. The benzylic alcohol of CGA 94689 also forms the sulfuric acid conjugate, P4 and to a minor extent the benzoic acid CGA 108905 (fig B.5.1-3 ) ( Kennedy, 1991).

The metabolites found in rats, goats and hens indicate that the major metabolic pathway in these species are qualitatively equivalent. Quantitative differences between species are explained by faster metabolic rate of the hen and its greater tendency for oxidative transformations of metalaxyl.

 Metabolism of metalaxyl in plants:
Metabolites of metalaxyl in mature plants of  grapevine give evidence for independent degradation pathways which utilize ring methyl oxydation, ring hydroxylation and hydrolysis of the methylester and methylether bonds (Gross, 1979). All these metabolites were found partially conjugated with sugars and are identical to those reported in rats.

In lettuce, the degradation of metalaxyl proceeds via oxydation of the phenyl ring, oxydation of a ring methyl group, cleavage of the methylester and methylether bonds and N-dealkylation. All the metabolites formed, except with the benzoic acid derivatives, were found partially conjugated with glucose (Gross, 1980). All the reported metabolites were recovered in rats.

In potato foliage, the detected metabolites suggest phase I oxidation to CGA 94689 followed by phase II conjugation to glucose to from CGA 114 522 (glucoside of 94689) and  is the major pathway that metalaxyl goes through. In tubers, metabolism occurs, but not to the same extent that it occurs in foliage. Phase I metabolism occurs mostly in which metalaxyl is oxidized to benzylic alcohol and then to benzoic acid (CGA 108905). This metabolite can further  undergo hydrolysis to the acid CGA 108906 . CGA 108906  was not identified in rats and its toxicity  was further investigated. The degree of oxidation of the benzyl alcohol to the benzoic acid differs in  function of the potato varieties (Honeycutt et al., 1981).

In tobacco, metabolic attack appeared at 4 locations: oxidation of the aromatic methyl group, oxidation at the meta position of the aromatic ring to form a phenol, hydrolysis of the methyl ester and hydrolysis of the methyl ether giving rise to a multiplicity of metabolites (Honeycutt et al, 1979). All the reported metabolites were recovered in rats.

General  conclusion:
The metabolites found in rats, goats and hens indicate that the major metabolic pathway in these species are qualitatively equivalent. Quantitative differences between species are explained by faster metabolic rate of the hen and its greater tendency for oxidative transformations of metalaxyl.

In plants, the detected metabolites suggest phase I oxidation followed by phase II conjugation with sugars.

Fig B.5.1-1 Proposed metabolic pathways of metalaxyl and metalaxyl-M (CGA-329351) in rats.
Fig B.5.1-2 Proposed metabolic pathways of metalaxyl and metalaxyl-M (CGA-329351) in plants
Fig B.5.1-3 : Proposed metabolic pathways of of metalaxyl and metalaxyl-M (CGA-329351) in goat and laying hens

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)
- Metalaxyl-M, rat, gastric intubation, 500, 1000, 2000 mg/kg bw for males and 200, 500 mg/kg bw for females (Schoch, 1994a)
Findings :
Mortality :
At 200 mg/kg bw , no mortality was reported.

At 500 mg/kg bw, death occurred in 4/5 females .

At 1000 mg/kg, 3/5 males died  and all males died at 2000 mg/kg bw.

All animals died on during day 1.
Body weight : no effect.

Clinical observations : piloerection, abnormal body positions, and dyspnea were seen, being common symptoms in acute tests. Additionally, reduced locomotor activity was observed in all animals.

Ataxia was dispayed by 2 females dosed with 200 mg/kg bw, tremor by one male dosed with 500 mg/kg bw. Four females dosed with 500 mg/kg bw showed raised irritability. In the males dosed with 2000 mg/kg bw vocalizations, respiratory sounds and cyanosis were recorded. Convulsions and/or tonic spasms were noticed in males and females dosed with 500 mg/kg and all males dosed with 1000 and 2000 mg/kg bw. 

Ne cropsy :at necropsy, a spotted thymus was found in one male dosed with 2000 mg/kg bw. No deviations were found in the remaining animals.

Conclusions :
Symptoms suggest that the CNS is likely affected. Surviving animals recovered within 3 to 6 days.

LD50 male =953 mg/kg bw (74-1451)

LD50 female = 375 mg/kg bw 

LD50 combined = 667 (443-1004) mg/kg bw.

Guidelines :
Experimental protocol not fully in compliance with method  B.1 Annex Vof  Directive 92/69/EEC, or OECD 401(1981-1987)
Deviation from official protocol : only 2 doses used for females.

GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex  received a single intragastric intubation of metalaxyl-M (B.n. KGL 4634/5 ; 97.9%) in 0.5% (w/v) carboxymethylcellulose in 0.1%(w/v) aqueous polysorbate at  80 at 200, 500 mg/kg bw for females and 500, 1000 or 2000 mg/kg bw for males.

B.5.2.2 Acute percutaneous toxicity (Annex IIA 5.2.2)
- Metalaxyl-M, rat, undiluted  at 2000 mg/kg bw ,  semi-occluded dressing for 24 h. (Schoch, 1994b)
Findings :
No symptoms were observed in this study ; at autopsy, no deviation from normal morphology was found.

Conclusions :
LD50 male > 2000mg/kg bw

LD50  female > 2000 mg/kg bw 

LD50 combined > 2000mg/kg bw

Guidelines:
Experimental protocol  in compliance with method  B.3 Annex V of  Directive 92/69/EEC.
GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex were dermally exposed to metalaxyl-M (B.n. KGL 4634/6 ; 97.30%) undiluted  at 2000 mg/kg bw under semi-occluded dressing for 24 h.

B.5.2.3 Acute inhalation toxicity (Annex IIA 5.2.3) 
- Metalaxyl-M, rat, inhalation by nose only, 2.29 g/m3, 4 hour,  limit test (Arts, 1995)
Findings :
Clinical signs:
During exposure, all animals had slight shallow breathing during the first 3 hours of exposure. Clear restlessness was observed in all rats from the second hour of exposure onwards. Two female rat showed additionally slight visually decreased breathing frequency during the last hour of exposure. 

Shortly after exposure, hunched appearance was seen in four female rats; slight visually decreased breathing frequency and incoordination were seen in one female rat. No abnormalities were seen during the 14-day observation period, except for one female rat that showed a fatty and yellow discoloured fur during days 1-3 and a small alopecic area on the right front limb during days 4-12.

Body weight: no abnormalitites were recorded.

Necropsy: no abnormalities.

Conclusions :
4-hour LC50 > 2.29 g/m3 ( LC50 x7 l x1000 mg/kg x 4 hours = > 192 mg/kg bw)
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Guidelines :
Protocol in compliance with method B.2, Annex V of directive 92/69/EEC

GLP : 

Yes (no attest of competent authority)

Material and Methods :
5 SPF-reared Wistar derived (Crl:WI (WU)BR) rats/sex  were exposed nose only to 2.29 g/m3 metalaxyl-M (B.n. 94-1586; 97.1%). In order to generate an inhalable aerosol, the test material nebulized using a compressed air driven nebulizer.

The MMAD was calculated to be 2.1μm
B.5.2.4 Skin irritation (Annex IIA 5.2.4)
- Metalaxyl-M,  rabbit, occlusive dressing,   0.5 ml , 4 hours ( Marty, 1994a)
Findings 

Metalaxyl-M induced slight erythema reactions when applied to the clipped albino rabbit skin. The reactions were observed only one hour (score 1 in 2 rabbits) after removing the bandages.

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

< Score erythema > 24+48+72 h = 0

< Score oedema > 24+48+72 h = 0

Conclusions :
Metalaxyl-M is not a skin irritant.

Guidelines :
Protocol in compliance with method B.6 of directive 92/69/EEC or OECD guideline 406(1981)

GLP : 

Yes (no attest of competent autority)

Material and Methods :
Shaved skin of 3 male New Zealand white rabbits (Chbb:NZW) was exposed to 0.5 ml metalaxyl-M (B.n.KGL 4634/6 ; 97.3%) under occluded dressing for 4 hours.
B.5.2.5 Eye Irritation (Annex IIA 5.2.5) 
- Metalaxyl-M, 3 rabbit eyes, 0.1 ml (Marty, 1994b)
Findings :
Irritation of the cornea, iris and conjunctiva were observed. Vascularisation was observed in 2 animals on day 7 and 10. In the 2 animals all the symptoms were reversible until day 14. In 1 animal, vascularisation was observed on day 14, reactions of the cornea were still present at termination of the study on day 21.

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

< Score cornea opacity  > 24+48+72h = 1.67/1/1

< Score iris > 24+48+72 h =1/1/1

< Score redness > 24+48+/72h =2/2/2

< Score chemosis > 24+48+72 h=1/1/1.33

After 14 days : 

< Score cornea opacity  > 24+48+72h = 1v/0/0    v :vascularisation

< Score iris  > 24+48+72 h =0/0/0

< Score redness > 24+48+/72h =1/0/0

< Score chemosis > 24+48+72 h=0/0/0

Conclusions :
Metalaxyl-M is irritating to eyes.

Guidelines :
Protocol in compliance with method B.5 of Directive 92/69/EEC.

GLP : 

Yes (no attest of competent autority)

Material and Methods :
0.1 ml metalaxyl-M ( B.n. KGL 4634/6 ; 97.3% ) was placed into the conjunctival sac of the left eye of each of 3 (1 male and 2 females) New Zealand white rabbits (Chbb : NZW)

B.5.2.6 Skin sensitization (Annex IIA 5.2.6)
- Metalaxyl-M, Guinea pig, Maximization test (Marty, 1994c)
Findings :
Induction reactions : after removal of the dressing on day 10, irritation of the epidermal application site was observed in 20/20 test group animals.

Challenge reactions : 5% of the animals of the test group showed skin reactions 24 and 48 hours after removing the dressings, respectively.

Conclusions :
Metalaxyl-M is not a skin sensitizer.

Guidelines :
Protocol in compliance with method B.6, Annex V, Directive 92/69/EEC. Maximisation test.

GLP : 

Yes (no attest of competent autority)

Material and Methods :
10 Albino Guinea pigs (Pirbright White strain (Tif:DHP))/sex (B.n. KGL 4634/6 ; 97.3%)

In the control group 5 animals/sex were used.

Induction was performed with 5% metalaxyl-M in oleum arachidis (w/v), with 5% metalaxyl-M in the adjuvant/saline mixture (w/v) and with adjuvant/saline mixture 1:1 (v/v). Epidermal application on day 8 was performed with 0.4 g metalaxyl-M undiluted under occlusive dressing,  the control group was treated with vaseline only. For challenge, on day 21 , the test group was treated with 30% metalaxyl-M in vaseline, the control group with vaseline only.

- Metalaxyl-M, Guinea pig,  Buehler test (Glaza, 1995)

Findings :
Pretest results : a very faint erythema reaction was observed in one animal treated with 50% w/v mixture of test material.

Definitive study: no dermal reactions were observed in the animals in the test group when administered the undiluted test material during the induction of challenge phases of the study.

Conclusions :
Metalaxyl-M is not a skin sensitizer.

Guidelines :
Protocol not fully in compliance with method B.6, Annex V, Directive 92/69/EEC.Buehler test.

Deviation from official protocol: 10 animals used  instead 20. Body weight at start of study is sometimes higher than 500 g. 

GLP : 

Yes (no attest of competent autority)

Material and Methods :
An irritation screening study using 4 animals was conducted as follows : the test material was administered undiluted at 25%, 50% and 75% w/v in 80% ethanol in deionized water, each animal receiving 2 different concentrations of the test material applied to adhesive patches remaining in place for 6 hours. The application sites were observed for dermal reactions at 24 and 48 hours after application..

Definitive study: 10 Albino guinea pigs (Crl : (HA)BR strain)(B.n. 501004 ; 98.4%) . In the control group 4  animals were used. 

Based on the results of the pretest, the test material was administered undiluted for the induction phase and for the challenge application. In the induction phase, the test material was applied to each animal by placing 0.4 ml on a adhesive patch, which was semi-occluded. The dressing remained in place for a period of 6 hours. The animals received 1 application per week for a total of 3 applications. A challenge dose of 0.4 ml was administered in the same manner as during the induction phase.

Data from open literature : 
- Metalaxyl ,  rats, intraperitoneally , 200, 250, 270, 300 mg/kg bw for females, 250, 275, 300 and 400 mg/kg bw for males. ( Naidu  and Radhakrishnamurty , 1988 and 1989)
Findings: in 5-10 min of ip injection of 250 mg/kg metalaxyl, rats developed the symptoms of CNS poisoning: tremors, twitches, tonic extension, loss of rightening reflex, ataxia, and hypnosis. Death occurred after 10-15 min at higher doses (300-400 mg/kg bw) and after 1-2 h at lower doses of metalaxyl poisoning.

Metalaxyl induced dose-dependent bradycardia in rats. The decrease in heart rate was marked at 5 min after fungicide injection and the bradycardiac condition continued to 60-90 min without recovery in cardiac rhythm. The animals died after 1.30 h because of sustained decline in heart rate. The decrease in heart rate was about 33% for metalaxyl treatment at 200 mg/kg bw, 35-44% at 250 mg/kg bw and 38-54 % at 300mg/kg bw.

Comment : The exact mechanism underlying the bradycardia is not known. The decline in heart rate is blocked  by phentolamine, a nonspecific α-adrenoreceptor   blocking agent and  by the α1-receptor antagonist prazosine , therefore it is assumed that α1-receptor stimulation plays a role. The bradycardic effect appeared not to involve α2-adrenoreceptors because the α2-adrenoreceptor antagonist yohimbine did not alter the effect of metalaxyl.

This might be due to an α1 mediated increase in blood pressure, leading to a reflex bradycardia. Otherwise, α-1 adrenoreceptors  mediate stimulation of respiration,  hyperglycemia by inhibition of insuline secretion,  and create a drastic drop in GSH by reducing hepatic synthesis and increased efflux.

The functional status of thyroid influence the α1-adrenoreceptor induced activation of hepatic metabolic functions; hypothyroidism decreased the α1 adrenergic stimulation of respiration, glycogen breakdown, and gluconeogenesis.

In case of direct α1-receptor stimulation by metalaxyl, one would also expect effects on gluconeogenese, lypolyse, liver GSH stores.

Conclusion :
Metalaxyl depressed  CNS and has a bradycardiac effect on rats.

LD50 females = 265 mg/kg bw  

LD50 males = 288.8 mg/kg bw
Material and methods :
 6Wistar-CFT  rats/dose/sex were intraperitoneally injected with metalaxyl (95.8%, Ciba Geigy) at 200, 250, 270, 300 mg/kg bw for females and 250, 275, 300 and 400 mg/kg bw for males in DMSO.

Another group of rats of 6 male rats /group were anesthesized with pentobarbitone and electrocardiographs were recorded at intervals of 5, 15 and 30 min post injection. Another group of 6 male rats were injected with 250 mg/kg bw metalaxyl and sacrificed at intervals of 5, 15 and 30 min post injection; heart and brain were dissected.
B.5.2.7 Summary of acute toxicity including irritancy and skin sensitization (Annex IIA 5.2)
Metalaxyl-M has been studied for systemic toxicity in the rat at doses from 200 to 2000 mg/kg bw orally, 2000 mg/kg bw dermally, and 2.29 mg/m3 by inhalation. From the effects observed it can be concluded that metalaxyl-M is toxic for the nervous system, producing central, neuromuscular and autonomic signs, and respiratory insufficiency. It has to be classified as harmful by ingestion.

Metalaxyl-M is not a skin irritant or sensitizer, but has to be classified as an eye irritant.

As far as systemic toxicity is concerned, data from Ciba Geigy indicate that the racemic substance, metalaxyl, produced a qualitatively and quantitatively similar effects.

On the basis of a comparison between the oral dose and the dermal dose that produce similar systemic signs, a dermal absorption of less than 10% is suggested. It was estimated that the exposure by inhalation to 2.29 mg/m3 during 4 h is equivalent to a systemic dose of 192 mg/kg bw.  At this inhalation dose, similar signs are observed as after oral administration of 200 mg/kg bw, but of lesser intensity.

Table B.5.2.7-1 : Summary of acute toxicity of  metalaxyl-M

	Type of test; test species
	Test substance purity
	Results
	Classification
	References

	Rat, acute oral
	97.9%
	_ : 953 mg/kg bw

_ : 375 mg/kg bw
	Xn, R22
	Schoch, 1994a

	Rat, dermal,

 semi-occluded
	97.3%
	_ :>2000 mg/kg 

_ : > 2000 mg/kg
	-
	Schoch, 1994b

	Rat, nose only inhalation, 4 hours ( aerosol)
	97.1%
	_ _:> 2.29 g/m3
 (> 192 mg/kg bw)
	-
	Arts, 1995

	Rabbit, skin irritation
	97.3%
	3 _: not irritant
	-
	Marty, 1994a

	Rabbit, eye irritation
	97.3%
	irritant
	 R41
	Marty, 1994b

	Guinea pig,  M&K test
	97.3%
	not sensitizer
	-
	Marty, 1994c

	Guinea pig, Buehler test
	96.6 %
	not sensitizer
	-
	Glaza, 1995


Table B.5.2.7-2 : Summary of acute toxicity of  metalaxyl:

	Type of test; test species
	Results
	Classification


	References

	Rat, acute oral
	633 mg/kg bw
	Xn, R22
	*

	Rat, dermal semi-occluded
	> 3100 mg/kg
	-
	*

	Rat, nose only inhalation, 4 hours (aerosol)
	> 3.6 g/m3
 (> 302 mg/kg bw)
	-
	*

	Guinea pig, optimization test
	skin sensitizer
	sensitizer
	*


* Data from a ‘toxicological evaluation of metalaxyl’, Ciba-Geigy, 20.10.93.
B.5.3 Short-term toxicity (Annex IIA 5.3)
B.5.3.1 Oral 28-day toxicity (Annex IIA 5.3.1)
- Rat, metalaxyl-M or metalaxyl  by  gavage at 10, 50, 150 or 300 mg/kg bw/d, 28 days (Gerspach, 1994)
Findings :
Main findings are described in Table B.5.3.1-1.

Clinical chemistry: 

Lower plasma sodium levels, higher chloride levels, and a tendency to lower urea levels were observed in males treated with 300 mg/kg bw metalaxyl-M or metalaxyl.  Females treated with 300 mg/kg bw metalaxyl-M or 150 or 300 mg/kg bw metalaxyl , had increased  albumin and  globulin levels and lower plasma bilirubin levels. 

Other effects were not treatment -related.

Macroscopical findings: few  animals treated with metalaxyl-M presented scab formation on the back, microscopically diagnosed as focal chronic inflammation or ulceration of the skin ; however, the distribution and morphological appearance of these changes did not indicate an association with the treatment.

Some females treated with metalaxyl, presented a dilatation of the renal pelvis at necropsy. Microscopically, no evidence of a treatment-related change of the renal pelvis was seen. This effect was considered of no toxicological relevance.

Organ weights and ratio :

Slight increase of absolute and relative liver weights were recorded for the high dose females treated with metalaxyl or metalaxyl-M.

A few statistically significant differences in absolute and relative organ weights were found. However, these minor variations were considered of no biological relevance.

Microscopically examination of livers revealed a minimal to moderate hypertrophy of centrilobular hepatocytes in females of group 150 mg/kg bw and male and females of group 300 mg/kg bw treated with metalaxyl-M.

In animals treated with metalaxyl, minimal hypertrophy  of centrilobular hepatocytes in females of group 300 mg/kg bw and minimally increased incidence of extramedullary hematopoeisis in the spleen of females of groups 150 and 300 mg/kg bw were reported.

Table B.5.3.1-1 : 28 days subacute comparative study in rats.

	
	Dose (mg/kg bw/day)

	Endpoints
	0
	10
	50
	150
	300

	
	_
	_ 
	_
	_ 
	_
	_ 
	_
	_ 
	_
	_ 

	Mortality
	
	
	no deaths

	Clinical signs
	
	
	
	
	
	
	
	
	
	

	Metalaxyl-M
	
	
	
	
	
	
	within the first 2 hours after first dosing: hypoactivity;  2 females became prostrate (300 mg/kg). Normal behavior for the remaining part of the treatment

	Metalaxyl
	
	
	
	
	
	
	no signs

	water consumption
	
	
	
	
	
	
	
	/10%    -/22%

	Body weight
	
	
	not affected by metalaxyl-M/metalaxyl

	Food consumption
	
	
	not affected by metalaxyl-M/metalaxyl

	Hematology
	
	
	not affected by metalaxyl-M/metalaxyl

	Blood chemistry : metalaxyl-M/metalaxyl

	urea
	
	
	
	
	
	26%/-
	
	
	17%

/12%
	

	creatinine
	
	
	
	
	
	
	
	
	10%/-
	

	bilirubin total
	
	
	
	-/34%
	
	
	
	/30%
	25%/-
	35%/40%

	ALT
	
	
	
	
	
	
	
	
	-/
	

	AST
	
	
	
	/
	
	
	
	
	
	/

	Na+
	
	
	
	-/
	-/
	
	
	
	/
	

	Ca++
	
	
	
	
	-/
	
	
	
	-/
	

	Cl-
	
	
	
	
	
	
	
	-/
	/
	

	K+
	
	
	
	
	
	
	
	/-
	
	

	protein
	
	
	
	
	
	
	
	-/5%
	
	6%/6%

	albumin
	
	
	
	
	
	
	
	
	
	-/4%

	globulin
	
	
	
	
	
	
	
	-/12%
	
	9%/11%

	Organ weights : Metalaxyl-M/metalaxyl

	liver absolute
	
	
	
	
	
	
	
	
	
	8%/12%

	liver relative
	
	
	
	
	
	
	
	
	
	10%/9%

	adrenals absolute
	
	
	
	
	-/14%
	
	-/20%
	
	

	adrenals relative
	
	
	
	13%/-
	-/ 11%   (14%/-)
	
	(16%)/23%
	
	17%/-

	spleen relative
	
	
	
	
	
	-/13%
	
	19%/-
	
	

	thyroid relative
	
	
	           34%/-
	
	(15%/)
	
	22%/-
	
	

	Microscopic examination of liver
	
	
	
	
	
	

	hepatocyte hypertrophy
	
	
	
	
	
	
	
	      /-
	 /-
	 / 

	Spleen
	
	
	
	
	
	
	
	

	extramedullary hematopoiesis
	
	
	
	
	
	
	
	      -/ 
	
	-/ 

	statistically significant  or   according to Wilcoxon’s two-sample test; ( not significant)


Comment :
Bilirubine is transported from blood to liver, linked with albumin and α-1-globulin. The reduction of bilirubine in blood is probably consecutive to the increased level of blood albumin and globulin and to  the potential of metalaxyl/metalaxyl-M to induce liver enzymes activities and more precisely  glucuronidation which increases excretion of bilirubine. This effect should not be considered as  an adverse effect.

The transient increase in urea was observed in females at 100 mg/kg bw/d ; this effect could be consecutive to a dehydratation, hypovolemia or an increased protein catabolism. This effect is not dose-related and is therefore considered of no toxicological significance.

Thyroid relative weight was increased in females after treatment with metalaxyl-M : this effect would be consecutive to the inductive effect of metalaxyl-M/metalaxyl on some liver enzymes such as glucuronidation, increasing the disposition of the thyroid hormone, an effect specific to rats.
Conclusions :
Treatment of rats with either the racemate metalaxyl or its D-enatiomer metalaxyl-M, resulted in essentially similar toxicity profiles.

The NOAEL for both compounds = 50 mg/kg bw/d

Guidelines :
Experimental protocol fully in compliance with test method B.7, Annex V, of Directive 92/69/EEC.

GLP : 

Yes (no attest of competent authority)

Material and Methods :
5 Sprague-Dawley rats ( Tif: RAIf (SPF)hybrids of RII/1 x RII/2)/sex/dose, were administered by gavage metalaxyl-M ( CGA 329351, 97.3%, B.n. KGL-4634/6) or metalaxyl (CGA48988, 96.1%, B.n.EN 603107) at 10, 50, 150 or 300 mg/kg bw/day suspended in water containing 0.5% CMC and 0.1% Tween 80, seven times per week, 4 weeks.

The study is accepted.

- Metalaxyl, rats, increasing doses, oral, 28 days (Sachsse, 1979)
Material ,  methods and findings:
10 rats (Tif, RAIF (SPF) received metalaxyl (B.n.EN 32212; 94.6%)  by gavage in 2% aqueous CMC at doses of 0, 10, 30 and 100 mg/kg bw from day 1-14 ; 0, 30, 100 and 300 mg/kg bw/d from day 15-21 and 0, 60, 200 and 600 mg/kg bw /d from day 22-28.

No mortality occurred. After the dosage was increased to 600 mg/kg bw, all animals treated at this dose level showed tremor. This effect disappeared from day 26 onwards. Body weight and weight gain were not affected.

Hematological parameters were normal ; plasma albumin concentration was slightly reduced as well as the albumin/globulin ratio. Male rats in the high dose group demonstrated a significant increase in absolute testes weight as well as a dose related increase in relative liver weight, for which the trend was significant. The relative adrenal weight was significantly increased for females in the high dose group. Absolute and relative liver weight was increased in females in all dose groups with a significant positive  trend.

Guidelines: 

Experimental protocol not in compliance with test method B.7, Annex V, directive 92/69/EEC or 84/449/EEC or OECD 407(1981) guideline.

Deviation from official protocol: doses levels were increased with duration of treatment. Neurological examination beyond normal clinical inspections were not conducted. No histopathological examination were done.

The study is not accepted.

B.5.3.2.1 Oral 90-day toxicity (rat) (Annex IIA 5.3.2) 
- Metalaxyl-M, rat, oral in diet, 25, 50, 250, 625 or 1250 ppm,   90 days, 4 -week recovery ( Gerspach, 1995)
Findings: 
Table B.5.3.2.1-1 : 90 days toxicity study in rats with metalaxyl-M.

	Endpoints
	Dose (ppm)

	
	0
	25
	50
	250
	625
	1250

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality
	
	
	No death 
	

	Body weight
	
	
	Not disturbed by treatment
	

	Food consumption
	
	
	Not influenced by treatment
	

	Ophthalmology
	
	
	Not influenced by treatment
	

	Hematology
	
	
	
	
	
	
	
	
	
	
	
	

	Neutrophiles
	
	
	
	
	
	
	
	
	
	
	
	

	Basophiles
	
	
	
	
	
	
	
	
	
	
	
	

	Protrombine time
	
	
	
	
	
	
	
	
	
	
	
	

	Platelets
	
	
	
	
	
	
	
	
	
	
	
	

	Clinical chemistry
	
	
	
	
	
	
	
	
	
	

	creatinine
	
	
	
	
	10%
	
	7%
	
	7%
	
	12%
	

	PO4 3-
	
	
	
	
	
	
	
	
	10%
	
	
	

	Bilirubine
	
	
	
	
	
	
	
	21%
	
	
	
	21%

	Glucose
	
	
	
	
	8%
	
	(8%)
	
	(9%)
	
	6.6%
	

	ALT
	
	
	
	
	
	
	
	
	
	
	
	20%

	Cholesterol
	
	
	
	
	
	
	
	
	
	
	
	22%

	Relative organ weight
	
	
	
	
	
	
	
	
	
	

	liver


	
	
	
	
	
	
	
	(4%)
	
	(7%)
	
	6%

	Statistically significantly different from control :  or  according to the Lepage test comparing control to treated group. ( ) : not significant

	 Microscopic findings:

	 number  animals:
	20
	20
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	liver: cytoplasmic  inclusion body :

	
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	3
	0

	hypertrophy
	1
	0
	0
	0
	1
	2
	2
	1
	1
	5
	0
	5

	Statistical analysis not performed


Hematology: the deviations were  biologically not  important when compared with  concomitant control values and reference values.

Clinical  chemistry :

Changes, although statistically significantly different from control,  remain within the range of reference values .  

Histopathological findings : (Table B.5.3.2.1-1) in male rats,  hepatocellular inclusion bodies consisting of ring- or whorl-shaped eosinophilic particles, were observed in the cytoplasm of perilobular hepatocytes. The occurrence of these inclusions was sometimes associated with an enlargement of perilobular hepatocytes. These changes were not  found in the recovery group, indicating complete reversibility of these changes. This effect was not observed in females. In females, the incidence of minimal hepatocellular centrilobular  hypertrophy was increased at the end of treatment period. The incidence of this finding was within the normal range in in the recovery groups  0 - 625 ppm, ( in group 1250 ppm, 1/10 animals had not recovered) , and  reversible.

Several other changes occurred commonly in this colony (fatty atrophy of the bone marrow, haemosiderosis and extramedullary haematopoiesis of spleen, foam in the lungs, inflammatory lesions of myocardium, lymphocytic infiltration of liver, atrophy of renal tubules, precipitate in urinary bladder, fatty change of the adrenal cortex, squamous metaplasia of thyroid gland and hyperplasia of thymic epithelium) and neither the incidences nor their distribution and morphologic appearance gave any indication of a treatment-related association.

Conclusions : 
Due to the liver toxicity at the dose of 625 ppm ,  the NOAEL  = 250 ppm = 16.8  mg/kg bw/d.

Guidelines : 
Experimental protocol not fully in compliance with test method B, annex V, directive 87/302/EEC or OECD guideline 408(1981).

Deviation from official protocol: the MTD was not reached in this study.

GLP: 

Yes (no attest of competent authority).

Material and methods:
10 rats (Sprague Dawley derived, Tif: RAIf (SPF), hybrids of RII/1 x RII/2) /sex/dose were exposed to metalaxyl-M (B.n.OP.4; 97.1%)in diet at 0, 25, 50, 250, 625 or 1250 ppm for 90 days. 10 rats/sex/dose were added in group control and high dose for reversibility evaluation after 4 weeks recovery.

Daily dose intake for males: 1.72; 3.5; 16.8; 44.8; 90.5 mg/kg bw/d.

                             For females : 1.86; 3.71; 17.9; 49.2 and 95 mg/kg bw/d.

The study is accepted.

- Metalaxyl, rat,  diet, 10, 50, 250 or 1250 ppm, 90 days ( Gfeller, 1980)
Findings : 
Table B.5.3.2.1-3 : 90 days toxicity study in rats with metalaxyl

	
	Dose (ppm)

	Endpoints
	0
	10
	50
	250
	1250

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality
	
	
	no effect

	Clinical signs
	
	
	no signs of local or systemic toxicity

	Bodyweight(g)
	443
	300
	476*      281
	480*    300
	461        293
	 453          278*  

	Food consumption
	
	no treatment related effect

	Hematology
	
	
	
	
	
	
	
	
	
	

	leucocytes
	
	
	
	
	
	
	
	
	
	

	Urinalysis:
	
	
	no treatment related effect

	Clinical chemistry
	
	
	
	
	
	
	
	
	

	glucose mmol/l (mean value)
	7.5
	7.9
	7.9
	6.9*
	7.5
	6.9*
	7.5
	7.4
	7.8
	6.5*

	Urea mmol/l
	4.4
	4.9
	4.8
	5.5
	4.8
	6.2*
	5.1*
	6.4*
	5.4*
	6.3*

	Na+ mmol/l
	139
	138
	140
	137
	140*
	138
	140*
	136
	141*
	137

	Chlorides
	98
	100
	100*
	100
	91
	100
	99
	99
	99
	99.5

	GGT U/l
	1.8
	2
	1.9
	2.3
	2.4*
	2.5
	2.2
	2.4
	2.4*
	2.5

	Organ weight
	
	
	
	
	
	
	
	
	
	

	adrenals (mg)
	44
	95
	50
	90
	72*
	97
	79*
	94
	75*
	105

	liver (g)
	16.1
	11.0
	16.11
	9.9*
	16.45
	11.08
	16.15
	12.36*
	16.56
	11.5

	* Statistically significant : univariate analysis , trend test and box plots.


Hematology: the decrease in leucocytes was attributable to metalaxyl treatment.

Clinical chemistry :

In the females of the 10, 50 and 1250 ppm group, a significant decrease in blood glucose was observed.In the absence of a dose-related trend,  this effect was not seen as  related to the compound. The significant increase in blood urea in females was also considered not treatment  related.The statistically significant effects in this study  were due to  low values in controls and remained  within physiological limits.

Urinalysis: specific gravity was decreased in females of the 50 ppm group ;  pH was also modified in male group 50 ppm  at 12 weeks. All these values were within physiological limits and not attributable to the treatment.

Organ weights: apart from a significant increase of the mean absolute and relative adrenal weights in males , analysis of organ weights and organ weight ratios revealed no consistent treatment related effects.

Histopathological findings: No histopathological differences were observed in adrenals.
Comments and conclusion: in this study, a NOAEL of 0.66 mg/kg bw/day could be identified based on an increase in adrenal weights. However, in this study, metalaxyl was of lower purity ( 93.5%) than in the following study (99%) in which no such effects were observed on adrenals. Therefore, the preference is given to the NOAEL value determined in the following study.

The study was not taken into account in the final evaluation.

Guidelines: 

Experimental protocol in compliance with test B, Annex V, directive 87/302/EEC .

GLP: 

No, the study was performed before GLP were enacted.

Material and methods:
20 Rats Tif: RAIF (SPF)/sex/dose received  metalaxyl (93.5% ; batch n.P7/WSH ) in the diet at 10, 50, 250 or 1250 ppm for 90 days.

Converted daily dose males : 0.66, 3.51, 15.36, 71.78 mg/kg bw/d. 

For females : 0.67, 3.56, 15.79, 73.94 mg/kg bw/d.
- Metalaxyl, rat,  diet, 50, 250 or 1250 ppm, 90 days, and recovery ( Drake, 1977)
Findings: 
The main findings are described in table Table B.5.3.2.1-4 .

In this study, the MTD was not reached and no signs of overt toxicity were reported.

Liver weight was increased minimally at the different doses and this effect was associated at the top dose with  hepatocellular hypertrophy .This effect is regarded as a physiological change which is completely reversible.  Females had cysts in  ovaries and these are regarded as of doubtful significance.

After the recovery period,  histopathological examination of livers at the top dose showed no abnormalities. Ovaries were examined and were similar to those of the controls.

Table B.5.3.2.1-4 : 90 days toxicity study in rats with metalaxyl

	
	Dose (ppm)

	Endpoints
	0
	50
	250
	1250

	
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality
	1
	
	
	
	
	
	
	

	Clinical signs
	
	
	No compound related signs

	Bodyweight
	
	
	
	
	
	
	( ns)
	(ns)

	Food intake
	
	
	
	
	
	
	( ns)
	(ns)

	Ophthalmoscopy
	
	
	No compound related effects

	Clinical chemistry
	
	
	
	
	
	
	

	AP
	
	
	
	
	
	22%
	22%
	

	Organ weight
	
	
	
	
	
	
	

	liver (relative)
	
	
	 3%
	  8%
	
	 6%
	 3%
	 7%

	Microscopic findings
	
	
	
	
	
	

	Liver cell hypertrophy
	
	
	
	
	
	2/20
	
	7/20

	ovarian cysts
	
	
	
	
	
	
	
	5/20


Statistically significant  or  : Mann Whitney U-test

Conclusion: 

Based on liver cell hypertrophy  at 1250 ppm, a NOAEL can be identified at 250 ppm. NOAEL = 250 ppm = 17 mg/kg bw/d.

Guidelines: 

Experimental protocol not fully in compliance with test B, Annex V, directive 87/302/EEC or OECD guideline 408(1981).

Deviation from official protocol: parathyroid and oesophagus were not examined microscopically. Lungs of rats at intermediary doses were not examined.

GLP: 

No, the study was performed before GLP were enacted.

Material and methods: 

Metalaxyl (99% ; batch n.P3 ) was administered in the diet to one group of 50 rats ( Sprague-Dawley) (25_ and 25_) at 50 ppm and 2 groups of 40 (20_ and 20_) at 250 and 1250 ppm for 90 days. An additional group group of 50 (25_ and 25_) served as control. A recovery experiment was performed for a further 1 month after the end of the main study.

Converted mean daily dose : 3.4, 17 and 82.5 mg/kg bw/d.

The study is accepted.

B.5.3.2.2 Oral 90-day toxicity (dog) (Annex IIA 5.3.2) 
- Metalaxyl-M, dogs, 3 months, diet, 0, 50, 125, 250 and 1250 ppm (Altmann, 1995)
Findings:
Main findings are reported in table B.5.3.2.2-1. The MTD was not reached. No particular effects were reported as far as body weight, food intake, ophtalmoscopy or clinical signs are concerned. At the top-dose, AP was increased which could be correlated with the reported liver changes. Creatine kinase was somewhat induced (catalyzes the creatine phosphate + ADP + H+ _ ATP + creatine in vertebrate muscle).

Organ weight : mean absolute and relative  liver weights were increased at the top dose.

Mean thyroid relative weight was increased in male top dose group. Spleen weight was increased in male rats at some doses. These effects were not associated with particular microscopic findings and therefore considered not related to metalaxyl-M treatment.

Table B.5.3.2.2-1:  Oral 90 day study in dogs with metalaxyl-M.

	
	Dose (ppm)

	Endpoints
	0
	50
	125
	250
	1250

	
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality
	
	      none

	Clinical signs
	
	
	
	
	
	scab, wound neck
	
	
	
	

	Bodyweight
	
	
	normal development







	Food intake
	
	
	no effect







	Ophtalmoscopy
	
	
	no treatment-related effect

	Hematology
	
	
	
	
	
	
	
	
	
	

	ProTrombine time
	
	
	
	
	
	
	
	
	
	

	Leucocytes
	
	
	
	
	
	
	
	
	
	

	Platelets
	
	
	
	
	
	
	
	
	
	

	Clinical chemistry
	
	
	
	
	
	
	
	
	
	

	AP
	
	
	
	
	
	
	
	
	 7%
	 58%

	Creatine kinase
	
	
	
	 49%
	 37%
	
	
	
	
	 14%

	Urinalysis
	
	
	
	
	
	
	
	
	
	

	Relative density
	
	
	
	
	
	
	
	
	
	

	pH
	
	
	
	
	
	
	
	
	
	

	Organ weights :absolute or relative
	
	
	
	
	
	

	Liver
	
	
	
	
	
	
	
	
	25% a,r
	28% a,r

	Spleen
	
	
	 60% a
	
	
	
	74%
	
	
	

	Thyroid
	
	
	
	
	22%a
	
	
	
	19% r
	

	Heart
	
	
	
	a
	
	
	
	
	
	 a

	Kidney
	
	
	
	
	
	 a
	
	
	
	


Statistically significant  or  : Wilcoxon test; Jonckheere test

Conclusion: 

Based on the increased liver weight and increased AP reported at 1250 ppm, NOEL= NOAEL = 250 ppm = 7.25 mg/kg bw/d

Guidelines: 

Experimental not protocol not fully in compliance with test method B, Annex V, of directive 87/302/EEC or OECD guideline 409 (1981)

Deviation from official protocol : the MTD was not reached.

GLP: 

Yes ( no attest of competent authority)

Material and methods: 
4 Beagle dog/dose/sex received in the diet metalaxyl-M (97.1%; batch n.OP-4) at 0, 50, 125, 250 or 1250 ppm for 90 days.

Converted dose for males: 1.57, 4.07, 7.25 or 38.6 mg/kg bw/d

Females : 1.56, 4.33, 7.93, or 39.5 mg/kg bw/d.

The study is accepted.
- Metalaxyl,  dogs, 6 months study, diet, 0, 50, 250, or 1000 ppm + 4 week recovery  (Beck and deWard, 1981)

Findings:

Main  findings  are  reported in   table B.5.3.2.2-2.
No particular clinical signs were noted. Food consumption was not affected.
A possible trend of decreased body weight with increased dosage was noted in male dogs during the early weeks of the study. Group 250 and 1000 ppm male dogs continued to show lower mean body weights throughout the study. A possible trend of decreased body weight with increased dosage was noted in male dogs during thr early weeks of the srudy, however without reaching statistical significance. The apparent differences to the control group were due to a single outlier in the control group, showing a body weight which was several kg above all other animals throughout the whole study duration.

Ophtalmic examination revealed no abnormalities or changes related to metalaxyl.
Clinical chemistry: After 180 days treatment, the serum activity of AP was increased in both sexes  at the top dose and became statistically significant at 120 days.

Urinalysis was normal.

Histopathology : no relation to treatment could be established.

Recovery period: during this period ,control and high dose group males gain weight; control group females remain stable; high dose group female lose weight. Liver/brain ratio was 106% of control value for females.

Table B.5.3.2.2-2: Oral 90/180 day study in dogs with metalaxyl. Some parameters were controlled on day 90 and also reported in this table (90/180)
	Endpoints
	Dose (ppm)

	
	0
	50
	250
	1000

	
	_
	_
	_
	_
	_
	_
	_
	_

	Hematology:
	
	
	

	RBC
	
	
	
	
	
	
	10%/
10%
	

	Hematocrit
	
	
	
	
	
	
	10%/
10%
	

	Hemoglobin
	
	
	
	
	
	
	10%/
10%
	

	Clinical chemistry:
	
	
	
	
	
	

	APTT
	
	
	
	
	/11%
	
	/11%
	

	AP
	
	
	
	
	
	
	/73%
	/86%

	Mean absolute organ weights on day 180
	
	
	
	

	liver
	
	
	(8%)
	(1%)
	(13%)
	(12%)
	(15%)
	(19%)

	kidneys
	
	
	20%
	
	(10%)
	
	(8%)
	

	spleen
	
	
	(7%)
	
	(9%)
	
	(6%)
	

	thyroid
	
	
	(3%)
	
	(11%)
	
	(9%)
	

	liver/brain weight
	
	
	
	
	
	
	
	24%


Statistically significant increase or decrease: analysis of variance, Tuckey HSD; 

( ) : not significant. 

Conclusion: Based on  anemia and liver effects observed  at 1000 ppm , not taking into account the absolute increase in kidneys weight,  the NOAEL = 250 ppm = 7.25 mg/kg bw/d.
Guidelines: 

Experimental not protocol not fully in compliance with test method B, Annex V, of directive 87/302/EEC or OECD guideline 409 (1981)

Deviation from official protocol : 6 month study.

GLP:

No

Material and methods: 
6 Beagle dog/dose/sex received in the diet metalaxyl (92%; batch n.FL-800050) at 0, 50, 250 or  1000 ppm for 180 days. Additional animals were used for a four week recovery.

Converted dose for males : 1.57, 7.8, 30.63  mg/kg bw/d

Converted dose for females : 1.4, 7.25, 29  mg/kg bw/d

The study is accepted.
B.5.3.2.3 Oral 2 year toxicity (dog) (Annex IIA 5.3.2) 
-Metalaxyl, dogs, orally, 0, 0.8, 8, 80 mg/kg bw/d for 2 years ( Harada, 1984)
Findings:

A first examination took place at  52 week and major observations are given in table B.5.3.2.3-1.
Table B.5.3.2.3-1 : 52 week toxicity study in dogs with metalaxyl.
	Endpoints/dose
	0 mg/kg
	0.8 mg/kg bw/d
	8 mg/kg bw/d
	80 mg/kg bw/d

	
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality
	
	
	
	
	
	
	2
	2

	Clinical signs
	
	
	
	
	
	
	transient tonic spasm, salivation

	Body weight (g)
	
	
	no effect

	Food consumption
	
	
	no effect

	Water consumption

(ml/day)
	816
	834
	855
	748
	888
	799
	911
	733

	Haematology
	
	
	
	
	
	
	
	

	Hematocrit
	
	
	
	
	
	
	7%
	17%*

	Hb
	
	
	8%
	
	
	
	7%
	17%*

	RBC
	
	
	7%
	
	
	
	10%
	17%*

	Platelets
	
	
	4.5%
	
	
	
	53%*
	76%

	Clinical chemistry
	
	
	
	
	
	

	AP
	
	
	
	
	99%*
	
	317%*
	275%

	ALT
	
	
	
	
	
	
	195%*
	107%

	GGT
	
	
	
	
	
	
	54%
	14%

	A/G ratio
	
	
	
	
	
	
	29%*
	20%

	Albumin
	
	
	
	
	
	
	20%*
	9%*

	Na+
	
	
	
	
	
	
	2%*
	

	creatinine
	
	
	
	
	
	
	8%*
	

	Total protein
	
	
	
	
	
	
	13%*
	6.5%*

	Ca++
	
	
	
	
	
	
	11%*
	

	Glucose
	
	
	
	
	
	
	
	11%*


* significantly different from control (Student ‘s T test)

After 103 weeks (Table B.5.3.2.3-2), necropsy  revealed enlargement of livers in dead animals. At top dose, absolute and relative  weights of  liver and kidney were significantly increased in males; in females, only absolute liver weight was increased. These effects could be correlated to the changes of AP and ALT in these animals. Clinical chemistry parameters indicated some hepatic disorders. In the 80 mg/kg bw/d group, both sexes showed an increasing trend in incidence of hepatic lesions such as focal inflammation, fibrosis, and brown pigment deposition. It could not be determined whether the lesions were related to the treatment because they were quite mild changes. The significant difference in AP level in the animals receiving 8 mg/kg bw/d and control group was due to the unusually low values of the present controls and not due to the treatment. The increase in ALT in males receiving 8 mg/kg bw/d was slight and frequently lacking dose-dependence and there was no pathological evidence supporting the change in this group. This effect is considered not related to treatment.

Although decline in urinary  specific gravity was observed, there were no histopathological abnormalities in the kidneys supporting the increased organ weight. It is not clear whether or not this effect is treatment -related.

The increase in albumin might be attributed to treatment, but the clinical significance remains obscure. 1/4 Male and 3/4 female dogs in the top dose group presented enlarged liver.

Tthere were no specific   histopathological  changes considered to be attributable to metalaxyl in any organ or tissue. 

Table B.5.3.2.3-2: 103 week toxicity study in dogs with metalaxyl.

	Endpoints/dose
	0 
	0.8
	8
	80 mg/kg bw/d

	
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality
	
	
	no additional mortality
	

	Clinical signs
	
	
	no effect

	Body weight 
	
	
	no effect
	

	Food consumption
	
	
	no effect
	

	Water consumption (ml/day)
	886
	837
	977
	732
	956
	984
	1048
	926

	Haematology
	
	
	
	
	
	
	
	

	Hematocrit
	
	
	
	
	
	
	22%*
	10%

	Hb
	
	
	
	
	
	
	20%*
	9%

	RBC
	
	
	
	
	
	
	23%*
	11%

	Platelets
	
	
	
	
	
	
	34%*
	47%

	MCHC
	
	
	
	
	
	
	4%*
	

	Clinical chemistry
	
	
	
	
	
	
	

	AP
	
	
	
	
	147%*
	
	463%*
	318%

	ALT
	
	
	
	
	30%*
	
	290%*
	218%

	GGT
	
	
	
	
	
	
	41%
	25%

	A/G ratio
	
	
	15%*
	
	
	
	39%*
	8%

	Globuline
	
	
	10%*
	
	
	
	14%*
	

	Albumin
	
	
	
	
	
	
	20%*
	9%

	total protein
	
	
	
	
	
	
	3.6%*
	6%*

	Na+
	
	
	
	
	
	
	
	3%*

	Ca ++
	
	
	
	
	
	
	6%*
	

	Bilirubin t
	
	
	
	
	10%*
	
	55%
	

	creatinine
	
	
	
	
	
	
	11%*
	

	absolute organ weight:
	
	
	
	
	
	
	

	liver
	
	
	12%
	
	4%
	
	58%*
	

	kidneys
	
	
	15%
	
	
	
	34%*
	

	pituitary
	
	
	
	
	
	3%
	
	6%

	pancreas
	
	
	
	
	
	
	
	17%

	ovaries
	
	
	
	
	
	
	
	48%

	spleen
	
	
	
	
	
	
	
	14%


* significantly different from control (Student ‘s T test)
Conclusion : 

The critical endpoints identified in this study are anemia and hepatotoxicity observed at 80 mg/kg bw/day.

NOAEL = 8 mg/kg bw/d   after 52 week as well as after 103 week .

Guidelines: 

Experimental protocol not fully in compliance with test method B, Annex V, directive 87/302/EEC or OECD guideline 409 (1981).The study was started in 1980 when OCDE guielines or EC protocols were not in application.

Deviation from official protocol : this is a 2 year study : parathyroids were not weighed ; ornithine decarboxylase and urinary  volums not measured.

GLP: 

Yes (no attest of competent authority)

Material and methods: 
6 Beagle dog/dose/sex received orally metalaxyl (92.7%; batch nEN31653; 94.1% ; EN32212) at 0, 0.8, 8 or 80 mg/kg bw/d for 104 weeks.

The study is accepted.
B.5.3.3.1 28-day inhalation toxicity (rat) (Annex IIA 5.3.3) 
No data. Not necessary.

B.5.3.3.2 90-day inhalation toxicity (rat) (Annex IIA 5.3.3) 
- Metalaxyl, rats, inhalation, 6h/day, 5 day/week, 13 week, 130, 3900 or 13000 ppm (Coate, 1982)
Material , methods and findings: 

10 Fisher 344 rats/sex/dose were exposed during 6 hours, 5 days/week for 13 week in an exposure chamber. In regular cycles, two-second puffs were maintained in the chamber for 20 seconds followed by fresh air for 36 seconds at levels of 130, 3900 and 13000 ppm. A fourth group was exposed to cigarettes containing no test material. The smoke of 18 cigarettes was delivered per day.

Decreased globulin levels in the 3900 ppm group and increased albumin/globulin ratio in the 130 and 3900 ppm dose groups on day 91 were the only findings.

The most commonly observed lesions were peribronchial mononuclear cell infiltrations in lungs, pulmonary artery mineralisation, and subpleural mononuclear cell infiltration. Pulmonary artery mineralization , which was usually minimal, was observed as small, focal areas of mineralization in the walls of pulmonary arteries within the lung parenchyma and occurred more frequently in male rats from all groups. Lesions of the nasal turbinates were observed in   all groups without regard to metalaxyl exposure levels. Rhinitis occurred in the anterior portions of the nasal cavity. Lymphohistiocytic infiltrations was observed in the larynx, most frequently in female rats and was not related to the compound.

Conclusion: 

Based on the fact that inhalation is performed with tobacco spiked with metalaxyl, the study is not used for the final evaluation.

Guidelines: 

Experimental protocol not in compliance with test method B, Annex V, directive 87/302/EEC or OECD guideline 413 (1981).The study was started in 1981 when OCDE guidelines or EC protocols were not in application.

Deviation from official protocol : this protocol is used for approval of use in tobacco : cigarettes are spiked with metalaxyl and rats are not exposed continuously  to the  pyrolysis product. One dose was too  low ; gal bladder was not examined histopathologically. The purity of metalaxyl is unknown.

GLP: 

Yes (no attest of study director and  competent authority)
B.5.3.3.3 Percutaneous 21-day toxicity (rat) (Annex IIA 5.3.3) 
- Metalaxyl-M, rats, intact skin, 50, 250, and 1000 mg/kg bw/d, during 21 days (Gerspach, 1998)
Findings:

Table B.5.3.3.3-1: 21 day dermal application of metalaxyl-M in the rat.

	endpoints
	0 
	50 mg/kg bw
	250 mg/kg bw
	1000 mg/kg bw

	
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality
	
	all animals survived

	Clinical signs
	
	no relevant signs

	Body weight gain
	
	
	
	
	
	
	21%
	

	Body weight
	
	
	
	
	
	
	6%
	

	Food consumption
	
	
	no effect

	Hematology
	
	
	no effect

	Clinical chemistry
	
	
	no effect

	Organ weights
	
	
	
	
	
	
	
	

	spleen (a)
	
	
	
	
	
	
	16%
	

	liver (r)
	
	
	
	
	
	
	8%
	16%

	Statistical analysis : Wilcoxon 2 sample test for comparison control and treated group; Jonckheere trend test


Conclusion : 

NOAEL = 1000 mg/kg bw as liver and spleen weight modification were not sustained by necropsy or histopathological findings.

Guidelines: 

Experimental in compliance with test method B.9, Annex V, directive 92/69/EEC

GLP: 

Yes (no attest of competent authority)

Material and methods: 
10Tif:RAIf(SPF) hybrids /sex/dose received a dermal application of  metalaxyl-M in 1% carboxymethylcellulose and 0.1% aqueous polysorbate 80 (97.1%; batch nOP.4) at 0, 50, 250 or1000 mg/kg bw/d under occlusive conditions for 6 hours/day, 5 days a week for 3 weeks and 7 days/week for the fourth week.Once a week.
The study is accepted.
- Metalaxyl, rabbits, intact and abraded skin, 10, 100, 1000mg/kg bw/d during 21 days (Calkins , 1980)
Findings:
1 male rabbit, 100 mg/kg bw/d, was found dead on day 20 of the study. Mean body weights, food consumption and clinical observations  were not affected by treatment.

Abnormal skin observations were limited to lesions from the tape. Pimple-like eruptions were seen throughout all groups and the frequency was not dose-related.

Hematology did not reveal any dose-related effect.

From the clinical chemistry, it appeared that total bilirubine was significantly increased at 100 mg/kg bw/d in males (142% of control). This apparent increase demonstrated no dose-relationship and the higher mean value was still within normal values reported for rabbits. The non-conjugated bilirubine was not affected. This change was judged to be void of biological significance.

Conclusion : 

NOAEL = 1000 mg/kg bw/d

Guidelines: 

Experimental  protocol not fully in compliance with test method B.9, Annex V, directive 92/69/EEC or directive 84/449/EEC or OECD guideline 410 (1981).The study was started in 1980 when OCDE guidelines or EC protocols were not in application.

Deviation from official protocol : at the beginning of the study, the range of weight variation in the animals exceed  ± 20% of the appropriate mean value. Animals were treated  for a period of 21 days. The test substance was applied as a powder to abraded skin of 5 animals. Clotting potential and creatinine were not measured.

GLP: 

Yes (no attest of competent authority)

Material and methods: 
10 New Zealand white rabbits/sex/dose received a dermal application of powdered  metalaxyl (92%; batch n ?) at 0, 10, 100 or1000 mg/kg bw/d under semi-occlusive conditions for 6 hours/day, 5 days a week for 3 weeks.Once a week, one half the animals  received epidermal abrasions.
The study is accepted.
B.5.3.3.4 Percutaneous 90-day toxicity (rat) (Annex IIA 5.3.3) 
No data, not necessary.

B.5.3.4 Summary of short-term toxicity (Annex IIA 5.3)
Metalaxyl-M was administered orally in rats in doses from 2 to 300 mg/kg bw/d, and in dogs in doses from 1.5 to 80 mg/kg bw/day. Minimal effects were noted on body weight gain and food consumption.

Effects that were considered to be treatment related include reversible liver weight increases , accompanied by centrilobular hepatocellular hypertrophy in the rat and the  increases in plasma AP and ALT in dogs . The target organ is the liver, showing minimal changes, probably adaptative, due to an increased metabolic activity after short-term exposure, leading to small necrotic effects after long-term exposure.

This is confirmed by  one of the metabolism studies, discussed later on, demonstrating liver enzyme activity induction by metalaxyl, qualitatively similar, but quantitatively quite below, to what is obtained by phenobarbital.

Quantitatively and qualitatively similar changes were observed with the racemic compound metalaxyl. 

At the higher doses studied, metalaxyl did also produce in the rat extramedullary hematopoiesis and in the dog anemia, increased albumin and renal weight. 

Dermal administration of metalaxyl to rabbits or metalaxyl-M to rats  did not result in local or systemic effects even at limit dose level of 1000 mg/kg bw/d. The same NOAEL was observed in both studies. Although performed in a different animal species, comparison of this result with oral data also point to a quite low dermal absorption of 10% or less.

The NOAEL, LOAEL and relevant toxic effects for metalaxyl-M are given in table B.5.3.4-1. A  NOAEL of 7.5 mg/kg bw/d can be derived from these repeated dose, subchronic experiments.

The bridging study suggests that metalaxyl-M does not exhibit any greater toxicity than metalaxyl and hence studies on metalaxyl may be assessed in place of metalaxyl-M.

Table B.5.3.4-1 : Summary of short term-toxicity of metalaxyl-M/metalaxyl

	Type of test

Test species
	Compound and test substance

purity


	Results
	References

	
	
	NOAEL

(mg/kg

  bw /day)
	LOAEL

(mg/kg 

bw/day)
	Critical endpoints
	

	Rat, oral, 28 day
	metalaxyl-M; 97.3%; B.n.KGL-4634/6
	50
	150
	hypoactivity
	Gerspach, 1994

	
	metalaxyl; 96.1%; b.n.EN 603107
	50
	150
	spleen weight and extramedullary hematopoiesis
	

	Rat, oral, 90 day
	metalaxyl-M; 97.1%; B.nOP.4
	16.8
	45
	 hepatic hypertrophy 
	Gerspach, 1995

	Rat, oral, 90 day
	metalaxyl; 99%; b.nP3
	17
	82.5
	 liver cell hypertrophy; ovarian cysts
	Drake, 1977

	Dog, oral, 90 day
	metalaxyl-M; 97.1%; b.n.OP-4
	7.25
	38.6
	AP; liver weight
	Altmann, 1995

	Dog, oral,  6 mth. 
	metalaxyl; 92%; b.n.FL-800050
	7.25
	29
	liver weight; AP
	Beck and De Ward, 1981

	Dog, oral, 1 and 2  year
	metalaxyl; 92.7%; b.n.EN31653
	8
	80
	AP and ALT; liver , kidney weight; anemia
	Harada, 1984

	Rat, dermal, 21 day
	metalaxyl-M : 97.1%; batch nOP.4
	1000
	-
	-
	Gerspach, 1998

	Rabbit, dermal , 21 day
	metalaxyl; 92% ; B.n. ?
	1000
	-
	-
	Calkins, 1980


B.5.4 Genotoxicity (Annex IIA 5.4)

B.5.4.1 In vitro genotoxicity testing (Annex IIA 5.4.1)
B.5.4.1.1Gene mutation test in bacterial cells (Annex IIA 5.4.1)
- Metalaxyl-M,  Ames Salmonella/mammalian-microsome mutagenicity test ( Hertner, 1994a)
Findings:

In the experiments performed with and without metabolic activation, treatment of strains TA98, TA100, TA102, TA1535, TA1537 and WP2uvrA with metalaxyl-M did not lead to an increase in the incidence of either histidine or tryptophan-prototrophic mutants in comparison with the negative control. In the confirmatory experiment, strain TA102 showed a slight increase at the concentration of 2500 μg/plate in the absence of S9mix. An additional experiment was performed with this strain and no increase in the incidence of histidine-prototrophic mutants was observed in comparison with the negative control.

Conclusions: 

Metalaxyl-M did not  induce reverse mutations in S.typhimurium or E.coli.

Guidelines: 

Experimental protocol not fully in compliance with test method B.14, Annex V, directive 92/69/EEC or directive 84/449/EEC or OECD guideline 471 (1983).

Deviation from official protocol : A statistical analysis was not performed, because this use is not generally recommended concerning this particular test.

GLP: 

Yes (no attest of competent authority)

Material and methods: 
Metalaxyl-M (97.3% ; b.n.KGL 4634/6) dissolved in DMSO was tested for mutagenicity towards S.typhimurium TA 98, TA 100, TA 102, TA 1535, TA 1537 and E.coli WP2 uvrA with and without liver S9 from Aroclor 1254 pretreated rats. Five concentrations were used : 312, 625, 1250, 2500, 5000 μg/plate. The experiment was repeated. A third experiment was performed with strain TA 102 in the absence of S9. The standard plate incorporation assay was used. 

Indirect mutagens used as positive controls : 2-aminoanthracene, cyclophosphamide.

Direct mutagens used as positive controls : Sodium azide, 4-nitroquinoline, mitomycin-C, 2-nitrofluorene and 9-aminoacridine.The study is performed in good experimental conditions ; the acceptance and evaluation criterias are well defined and appropriate. Positive controls gave the expected results.

The study is accepted.
- Metalaxyl, Ames Salmonella/mammalian-microsome mutagenicity test ( Deparade and Arni, 1985)
Findings: 

In the experiments performed in the presence of strains TA 98, TA 100, TA 102, TA 1535 and TA 1537 , without and with microsomal activation, comparison of the number of back-mutant colonies in the controls and the cultures treated at 20, 78, 313, 1250 and 5000 μg/plate metalaxyl revealed no marked deviations .
Conclusion: 

Metalaxyl in these experimental conditions, was unable to induce reverse mutations towards S.typhimurium.
Guidelines: 

Experimental protocol not fully in compliance with test method B.14, Annex V, directive 92/69/EEC or directive 84/449/EEC or OECD guideline 471 (1983).

Deviation from official protocol : negative control is missing. 

GLP: 

Yes (no attest of competent authority)

Material and methods: 
Metalaxyl (95.7% ; b.n.P.503119) in acetone was tested for its mutagenic properties towards strains TA 98, TA100, TA102, TA1535 and TA1537, without or with  S9 from livers of rats pretreated with Aroclor 1254 at 20, 78, 313, 1250 and 5000 μg/plate.
Positive controls were daunorubicine, 4-nitroquinoline-N-oxide, 9(5)-aminoacridine, 2-aminoanthracene, cyclophosphamide. 

 The study is performed in good experimental conditions ; the acceptance and evaluation criterias are well defined and appropriate. Positive controls gave the expected results.
The study is accepted.

B.5.4.1.2 Gene mutation test in mammalian cells (Annex IIA 5.4.1)

- Metalaxyl, mouse lymphoma cell line L5178Y/TK+/- (Strasser and Muller, 1982)

Findings: 

In the experiment at  0.125, 0.25, 0.5 or 1 mg/ml , without metabolic activation, no increased mutant frequency was observed. In the presence of S9 , a first assay gave an equivocal response which showed an increased incidence of mutant colonies which exceeded the negative control value by a factor of 2.55. However, no dose effect relationship was detected. A repeat assay with 0.0625, 0.125, 0.25, or 0.5 mg/ml failed to confirm the observation. An additional statistical analysis did not indicate a mutagenic response.
Conclusion: 

In the conditions of the test, metalaxyl was not mutagenic.
Guidelines: 

Experimental protocol not fully in compliance with test method B, Annex V, directive 87/302/EEC or OECD guideline 476 (1984). The test was conducted before OECD guidelines oor EU directives.

Deviation from official protocol :experiment without S9 was not repeated. Mean and standard deviations are not given.

GLP: 

Yes; no attest of competent authority.

Material and methods: 
Metalaxyl ( 94.1% ; b.n.EN32212) disolved in DMSO was first tested in a cytotoxicity test to establish a dose-range for the assay.

In the mutagenicity  assay, metalaxyl dissolved in DMSO (1% final concentration) was tested at 0.125, 0.25, 0.5 or 1 mg/ml with or without rat liver S9 from Aroclor1254 pretreated rats. The second experiment with S9 was performed with 0.0625, 0.125, 0.25, or 0.5 mg/ml metalaxyl.

The study is accepted.
B.5.4.1.3 In vitro chromosome aberration assay (Annex IIA 5.4.1)
- Metalaxyl-M, chromosome aberration assay in Chinese hamster ovary  cells (Hertner, 1994b)
Findings:

The highest concentration tested caused suppression of mitotic activity. In the experiments performed without metabolic activation statistically significant effects were occasionally obtained. However, the respective values of the confirmatory study were all clearly below the critical value of 6% required for a positive response and were within the range of the historical negative controls. They were therefore considered to be of no biological relevance. In the original experiment a frequency of cells with aberrations of 6.5% revealed a statistical significance. This value was obtained with the lowest concentration only. Furthermore chromatid exchanges, which are usually induced by clastogenic compounds, were not obtained. Again this effect is therefore considered to be of no biological relevance (Table B.5.4.1.3-1).

The influence of metalaxyl-M on the cell cycle of CHO was tested at the same concentrations: in the presence of metabolic activation a shift in the DNA distribution profile could not be detected. In the absence of metabolic activation a slight, concentration dependent shift in the DNA distribution profile was obtained, indicating a weak cell cycle arresting activity .

Table.B.5.4.1.3-1 Chromosome aberrations and suppression of mitotic activity - metalaxyl-M..

	Experimental conditions
	concentration μg/ml
	suppression of mitotic activity (%)
	% cells with chromosome aberrations

	
	
	
	original exp.
	Confirm.exp

	without S9, 18 h  treatment:
	0
	
	0.5
	0.5

	
	126.88
	
	6.5*
	

	
	253.75
	
	2.5
	0

	
	507.5
	55.28
	3.5
	3*

	
	1015
	
	
	4.5*

	with S9, 3 h  treatment/ 15 h recovery
	0
	
	4
	3.5

	
	253.75
	
	2.5
	

	
	507.5
	
	5.0
	2.5

	
	1015.0
	35.43
	2.0
	3.5

	
	2030
	88.19
	
	0.8

	with S9, 3 h  treatment/ 15 h recovery
	2030
	29.27
	
	

	without S9, 42 h  treatment
	0
	
	
	1.5

	
	253.75
	
	
	0

	
	507.5
	
	
	0.5

	
	1015
	59.5
	
	3.5*

	with S9, 3 h   treatment/ 39 h recovery
	0
	
	
	1

	
	507.5
	
	
	3

	
	1015
	
	
	2.5

	
	2030
	14.43
	
	1.5


*Statistically significant
Conclusions:

In both experiments performed with and without  metabolic activation no meaningful increase in the number of metaphases containing specific chromosomal aberrations was observed. Flow cytometry experiments revealed a weak cell cycle arresting activity of metalaxyl-M in the absence of metabolic activation. This effect is not considered to affect the  validity of the chromosome analyses.
Guidelines: 

Experimental protocol not fully in compliance with test method B.10, Annex V, directive 92/69/EEC or directive 84/449/EEC or OECD guideline 473 (1983).

Deviation from official protocol :negative control is missing; only 25 metaphases/culture for positive control; no distinction between chromosomes gaps and chromatid gaps. Expression of results: number aberrant cells/dose and not cells /culture. Only one experiment with harvesting at 42 h. 

GLP: 

Yes (no attest of competent authority)

Material and methods: 
Metalaxyl-M (97.3% ; b.n.KGL 4634/6) in DMSO  with or without S9 from Aroclor pretreated rat livers was investigated on chinese hamster ovary cells cell line CHO CCL 61 .

Positive controls : mitomycin C and cyclophosphamide. Three experiments were performed : twice 18 hours and once 42 hours each. 

Experiments without metabolic activation : 

- 18 hours treatment time: 126.88; 253.75 and 507.50 μg/ml. The confirmatory experiment was performed with 253.75; 507.50 and 1015 μg/ml.

- 42 hours treatment time: 253.75; 507.50 or 1015 μg/ml. Higher concentrations were not scored due to cytotoxicity.

Experiments with  metabolic activation : 

-3 hours treatment time followed by 15 hours recovery period. The original  experiment was performed with 253.75; 507.50 and 1015 μg/ml. The confirmatory experiment was performed with 507.50; 1015 or 2030 μg/ml.

- 3 hours treatment followed by 39 hours recovery period: 507; 1015; and 2030 μg/ml. Higher concentrations could not be achieved due to solubility limitations.

In addition, DNA distribution of cultures treated under the above conditions (18 h only) was determined by flow cytometry.
Expriments were performed in good conditions; positive controls gave the expected response.
- Metalaxyl, chromosome aberration assay in CHO cells ( Ivett, 1986)
Material,  methods and findings: 
Without S9 , the cells were exposed to metalaxyl continuously until 2.5 hours prior to harvest of cells. In the metabolic activation assay, the CHO cells were exposed to metalaxyl for 2 hours in the presence of liver S9mix derived from male rats pretreated with Aroclor 1524. Metalaxyl (purity : ?; batch n. ?) was dissolved in DMSO and tested at 150, 300, 900 or 1200μg/ml.

Complete toxicity was noted at 1.67 and 5 mg/ml. At 500 μg/ml there was again an approximate 20% reduction in monolayer confluency with no visual reduction in mitotic cells. No significant cell cycle delay was observed at 50 and 500 μg/ml and a 10 hour fixation was chosen.

At 1200 μg/ml, without metabolic activation,  % cells with aberrations reached 21% which was significantly greater than the pooled negative and solvent controls (negative control :4%; 150 μg/ml : 3%; 300 μg/ml : 1% and 900 μg/ml : 1.5%). With metabolic activation, negative results were observed. Metalaxyl is considered as  positive under the non activation conditions of the chromosomal aberration assay.

The study is not accepted as purity of the compound is unknown.
Guidelines: 

Experimental protocol not fully in compliance with test method B.10, Annex V, directive 92/69/EEC or directive 84/449/EEC or OECD guideline 473 (1983).

Deviation from official protocol : experiment was not duplicated; no S9 control with or without solvent. Only 25 metaphases were examined for positive control. Purity and batch n not specified.

GLP: 

Yes (no attest of QAU and of  competent authority)
-Additional information from open literature:
- metalaxyl, human peripheral lymphocytes, 300-1000 μg/ml (Hrelia et al., 1996)
Findings: 
The results in the table B.5.4.1.3-2  show the distribution of total aberrations for 2 subjects and the dose-related changes in the frequency of aberrant cells induced by 10 and 1000 μg/ml metalaxyl both in the presence and the absence of microsomal activation . The dominant type of aberrations was a chromatid break.
Table.B.5.4.1.3-2 Chromosome aberrations in human lymphocytes
	Treatment(μg/ml)
	Aberrant cells(%)
	Aberrant cells(%)

	
	-S9
	+ S9

	negative control
	0.5±0.5
	1±0.0

	DMSO
	2.5 ±0.5
	1.5±0.5

	metalaxyl
	
	

	10
	2±1
	1.5±1.5

	30
	2.5±0.5
	2±0.0

	100
	4.5±0.5
	2±2

	300
	6.5±0.5* p<0.05 (χ2-test)
	4.5±0.5*p<0.05 (χ2-test)

	1000
	8.5±0.5* p<0.01 (χ2-test)
	3±0.0


Conclusion and comments: The results obtained in the in vitro study demonstrate that metalaxyl induced chromosomal damage in cultured lymphocytes in a dose-dependent manner. The effects were more pronounced in the absence of microsomal activation. This effect may be due to the shorter period of exposure to the fungicide (3h instead of 24 h). Moreover, the role of extracellular metabolism in the production of less toxic substances cannot be excluded.
Material and methods: 

Human peripheral blood lymphocytes obtained from 2 healthy donors were treated with  metalaxyl (99%) dissolved in DMSO with or without S9 from phenobarbital +β-naphtoflavone pretreated rat livers at 10-1000 μg/ml culture. EMS and cyclophosphamide were used as positive controls. Incubation time with S9mix = 3 h and without S9mix = 24 h. 200 Metaphases per sample were scored.
Mitotic indices were not shown because there was no consistent difference between treated and control cultures.

Duplicate cultures were used but the results are expressed as the  mean of the two cultures.
B.5.4.1.4  In vitro unscheduled DNA synthesis in mammalian cells (Annex IIA 5.4.1)
-Metalaxyl, DNA repair test on human fibroblasts (Puri and Muller, 1982)

Findings : 

In human fibroblasts, comparison of the mean number of silver grains per nucleus in the negative control and in the cultures treated with  4, 20, 100 or 500 μg/ml of metalaxyl revealed no marked deviations.

Conclusion :
Under the given experimental conditions, no evidence of induction of DNA damage by metalaxyl was obtained that could be interpreted as suggestive of mutagenic activity .

Guidelines: 

Experimental protocol not fully in compliance with test method B, Annex V, directive 87/302/EEC or OECD guideline 482 (1986).

Deviation from official protocol :experiment was not repeated ; no assay with S9.

GLP: 

At the time the study was conducted,  GLP were not available.

Material and methods: 
Human fibroblasts (CRL 1121) were exposed to metalaxyl (94.1% ; b.n. EN 32212 ) in DMSO.

A toxicity test was first performed . From the results obtained in this test, the highest concentration, allowing at least 25% viability of the treated cells, was calculated to be 500 μg/ml. The other concentrations were 100, 20 and 4 μg/ml.  Positive controls gave the expected results.

- Metalaxyl, DNA repair assay on rat hepatocytes (Puri and Muller, 1985)

Findings :

 In rat hepatocytes exposed to 9.25, 16, 80, 400, and 2000 μg/ml,  neither the mean gross nor the net numbers of silver grains per nucleus were significantly different in metalaxyl treated cultures when compared to the controls.

Conclusion : 

Under the given experimental conditions, no evidence of induction of DNA damage by metalaxyl  was obtained in hepatocytes.

Guidelines: 

Experimental protocol not fully in compliance with test method B, Annex V, directive 87/302/EEC or OECD guideline 482 (1986).

Deviation from official protocol :experiment was not repeated .

GLP:

 Yes ( no attest of competent authority).

Material and methods: 
Rat liver hepatocytes ( 4 x 105 cells seeded in 4 ml) were exposed to metalaxyl (95.7% ; b.n.P.503119 ) in DMSO.

Toxicity test : hepatocytes were incubated for 16-18 hours with  250 to 8000 μg/ml. The number of viable cells was decreased to 0% at 4000 μg/ml and above.Negative and solvent controls were included.

 DNA repair assay : hepatocytes were incubated with 9.25,16, 80, 400 and 2000 μg/ml and 3-H thymidine for 5 h. Positive control dimethylnitrosamine  gave the expected results.
B.5.4.1.5 Assay for other effects on the genetic material  (Annex IIA 5.4.1)
-Metalaxyl, Saccharomyces cerevisiae D7/mammalian-microsome test (Arni and Muller, 1982)
Findings: 

In the first experiment performed with microsomal activation , metalaxyl,  at 10 000 μg/ml led to a reduction in the colony count in comparison with the control. In the repeat experiments a growth-inhibiting effect was observed with and without  microsomal activation at the concentration of 8000 μg/ml. In none of the three mutation systems (mitotic crossing-over, mitotic gene conversion and reverse mutation ) was the incidence of mutants increased by comparison with the negative controls as a result of treatment of the cells with metalaxyl with or without  microsomal activation.

Conclusion: 

Under the conditions of these experiments, no evidence of mitotic crossing-over, mitotic gene conversion and reverse mutation  was obtained with metalaxyl.

Guidelines: 

Experimental protocol not fully in compliance with test method B16, Annex V, directive 87/302/EEC or OECD guideline 480+481 (1986).

Deviation from official protocol :negative control is missing; 6 106 cells/ml are exposed. Incubation temperature too low .

GLP: 

GLP were observed according to U.S.FIFRA GLP standards.

Material and methods: 
Metalaxyl (94.1% ; b.n. EN 32212 ) in DMSO at 400, 2000, or 10000 μg/ml  was tested towards S.cerevisiae suspensions of 6 x 10 8 D7 cells for 6 hours with or without metabolic activation from rat liver S9 (Aroclor 1254 pretreated rats). Cells were washed, plated and then cultured for 4-8 days to allow for cell count and for the expression of genotype. A second independent test was  performed at 2000, 4000 and 8000 μg/ml.

Positive control : 4-nitroquinoline-N-oxide and cyclophosphamide.

The study is accepted.

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 (Annex IIA 5.4.2)
- Metalaxyl, mouse, 312.5, 156.3, or 78.1 mg/kg bw, by gavage   (Hertner and Arni , 1992)
Findings:

A tolerability test was performed to determine the MTD. All animals dosed with 1250 and 750 mg/kg had to be sacrificed moribund. The female of 450 mg/kg bw died within 3 hours. Both animals of the 312.5 mg/kg bw survived to the treatment and presented clinical signs of toxicity.
In all dosage groups assessed at the different periods post treatment, all animals survived and no symptoms of toxicity were observed ;  no significant increase in the number of micronucleated polychromatic erythrocytes was observed when compared with the respective negative control group.
Conclusion: 

It is concluded that under the given experimental conditions no evidence for clastogenic or aneugenic effects was obtained in mice treated with metalaxyl.
Guidelines: 

Experimental protocol not fully in compliance with test method B12, Annex V, directive 84/449/EEC or OECD guideline 474 (1983).

Deviation from official protocol :the results are not expressed as mean + standard deviation.

GLP: 

Yes, no attest of competent authority

Material and methods: 
5 Mice (Tif:MAGf(SPF)))/sex/dose received orally by intubation metalaxyl (96.1% ; b.n. 603107 ) in oleum arachidis at 312.5, 156.3 or 78.1 mg/kg bw/d. Cyclophosphamide was used as positive control. Animals from the top dose and control group were sacrificed at 16, 24 and 48 h after treatment. Other groups were sacrified after 24 h. Tolerability test was performed with two groups of 2 mice treated with 312.5 and 1250 mg/kg bw, respectively. In a further step, doses of 750 and 450 mg/kg were administered.

The study is accepted.

- Metalaxyl, nucleus anomaly, hamster bone marrow, 595, 1190, 2380 mg/kg bw/day, 2 days (Langauer and Muller, 1979)

Findings: 

Various types of  anomalies were registered : single Jolly bodies, fragments of nuclei in erythrocytes, micronuclei in erythroblasts, micronuclei in leucopoietic cells and polyploid cells.

In all dosage groups the percentage of cells displaying anomalies of nuclei did not differ significantly from the negative control. The positive control gave the expected responses.

Conclusion: 

In these experimental conditions, metalaxyl did not induce nucleus anomalies in somatic interphase nuclei of Chinese hamster bone marrow cells.
Guidelines: 

Experimental protocol not fully in compliance with test method B12, Annex V, directive 84/449/EEC or OECD guideline 474 (1983).

Deviation from official protocol :various types of anomalies are considered beside the micronuclei in red blood cells : therefore the number of counted cells is too low.The slides of 3 animals were examined.  Moreover in this test anormal cells are counted and not specifically micronuclei. The test was conducted according to scientific protocols valid at that time. 

GLP: 

no GLP regulations  were enacted at that time.

Material and methods: 
6 Chinese hamsters (Cricetulus griseus)/sex/dose received orally metalaxyl (98% ; b.n. P2/2.76 ) in 0.7% aqueous CMC at 595, 1190, or 2380 mg/kg bw/d for 2 consecutive days. Cyclophosphamide was used as positive control. Animals were sacrified 24 h after the second treatment.
The study is accepted.
- Additional information from open literature

- Metalaxyl, micronuclei in mice bone marrow (Hrelia et al, 1996)

Findings: 

in vivo administration of metalaxyl at 75-300 mg/kg bw did not produce any significant change in the frequency of MN in PCE.

Comment: 

According to the ADME studies, metalaxyl is well distributed in the body and bioavailability in blood is good. It is unlikely that the negative results obtained in vivo are indicative of poor absorption and distribution in the target organ, the bone-marrow. Moreover, there is no direct evidence of cytotoxicity in the bone marrow, as shown by the comparable value of PCE/NCE ratio between control and treated animals.

Conclusion: 

Metalaxyl did not induce micronuclei in mice bone-marrow.

Material and methods: 
5 male mice (CD1 strain; Harlan Nossan) were treated i.p. with metalaxyl (99%) in corn oil, at 75, 150 and 300 mg/kg bw. Cyclophosphamide was used as positive control. Animals were sacrificed 24 h after treatment. Data were summarized as the mean number of micronucleated PCE for 1000 PCE. The ratio PCE/NCE was determined.

B.5.4.3 In vivo studies in germ cells (Annex IIA 5.4.3)
B.5.4.3.1 Cytogenetic assay  in germ cells (Annex IIA 5.4.3)

- Metalaxyl, dominant lethal test in mouse, oral dose, 65 or 195 mg/kg bw (Fritz, 1978a)

Findings:
No signs of compound intolerability were observed in the males immediatly after treatment. However, 1 male of the group 65 mg/kg bw  died in mating period VI and 1 male of the 195 mg/kg bw in mating period III.
The mating ratio as well as the number of implantations, early and late resorptions and live fetuses were similar in treated and untreated groups. Positive control thiotepa gave the expected results.

Conclusion: 

No evidence of dominant lethal effect was noted in the progeny of males treated with metalaxyl.
Guidelines: 

Experimental protocol not fully in compliance with test method B12, Annex V, directive 87/302/EEC or OECD guideline 478 (1984).

Deviation from official protocol :two doses were tested ; no concurent positive control was used. Positive control data are available from a different test conducted in the same laboratory.

GLP: 

the study was conducted before the GLP were enacted.

Material and methods: 
10 male  mice (NMRI/dose received a single oral dose metalaxyl (99.4% ; b.n.P3 ) in aqueous CMC  at 65 and 195 mg/kg bw and were mated to untreated females over a period of 8 weeks.

The study is accepted.

B.5.4.4 Summary of genotoxicity (Annex IIA 5.4)
Genotoxicity testing of metalaxyl-M was  confined to point mutation and chromosome aberration tests and did not indicate any mutagenic activity. A weak cell cycle arresting activity was detected.

The racemate metalaxyl was tested for its mutagenic potential in a variety of different tests covering both , eukaryotes and prokaryotes in vivo and in vitro. 

Although not all of the studies were conducted according to current standards, the aspect of mutagenicity is considered to be adequatly investigated.

No induction of point mutations were observed in bacterial cells and in mouse lymphoma cells. No evidence of mitotic crossing-over, gene conversion or reverse mutation or chromosome loss in S.cerevisiae were observed.

Metalaxyl did not induce clastogenic nor aneugenic effects in vivo.  Interference with DNA primary structure was negative in cells with high (rat hepatocytes) and with low (human fibroblasts) metabolic activity.

Finally, a dominant lethal study performed with metalaxyl did not reveal adverse effects on implantations or embryonic deaths .

It can be concluded that  metalaxyl-M/metalaxyl  is devoid of genotoxic effects  in vivo.
Table B.5.4.4-1 : Summary of genotoxicity of metalaxyl-M/metalaxyl

	Type of test

Cell/Test species
	Test substance;

purity
	 Conditions
	Results
	References

	In vitro gene mutation test

	Salmonella/

mammalian microsome test


	metalaxyl-M: 97.3%; b.n.KGL 4634/6
	TA98, 100, 102, 1535, 1537 and WP2uvrA +/- S9 mix, DMSO;

312.5, 625, 1250, 2500, 5000 μg/plate
	negative
	Hertner, 1994a

	Salmonella/

mammalian microsome test
	metalaxyl : 95.7%; b.nP503119 
	TA98, 100, 102, 1535, +/- S9 mix, acetone;

20, 78, 313, 1250, 5000 μg/plate
	 negative
	Deparade and Arni, 1985

	Mouse lymphoma cells L5178Y TK+/-
	metalaxyl : 94.1%; b.nEN32212
	- S9 mix: 0.0625, 0.125, 0.25, 0.5 mg/ml

+S9 mix:0.125, 0.25, 0.5, 1mg/ml ; DMSO
	negative
	Strasser and Muller, 1982

	In vitro chromosome  assays




	 - Chromosome aberrations

 - Cell cycle effect
	metalaxyl-M 

97.3% ; b.n. KGL 4634/6
	Chinese hamster ovary cells  DMSO ; 

- S9 mix:

18 h treatment: 126.88, 253.75, 507.5, 1015 μ g/ml

42 h treatment: 253.75, 507.5, 1015 μg/ml
	-negative

-weak arresting activity
	Hertner, 1994b

	
	
	+ S9 mix:

3 hr (15 or 39 h recovery) : 253.75, 507.5, 1015, 2030 μg/ml
	
	

	In vitro DNA repair assays

	 - UDS
	metalaxyl, 94.1%; b.n.EN32212
	human fibroblasts CRL 1121 ; 4, 20, 100, 500 μg/ml in DMSO ; - S9 mix
	negative
	Puri and Muller, 1982

	
	metalaxyl, 95.7%; b.n.P.503119
	rat hepatocytes; 16, 80, 400, 2000 μg/ml in DMSO 
	negative
	Puri and Muller, 1985

	In vitro assays for other effects 

	Mitotic crossing-over, gene conversion, reverse mutation
	metalaxyl , 94.1%; b.n. EN32212
	Saccharomyces cerevisiae D7; DMSO; +/- S9 mix
	negative
	Arni and Muller, 1982

	In vivo genotoxicity test

	Micronucleus assay
	metalaxyl, 96.1%; b.N.603107
	mouse, 312.5, 156.3, or 78.1 mg/kg bw, by gavage in oleum arachis
	negative
	Hertner and Arni, 1992

	Nucleus anomalies in bone marrow cells
	metalaxyl; 98%; b.n.P2/2.76
	mouse bone marrow; 595, 1190, 2380 mg/kg bw/d in aqueous CMC for 2 days
	negative
	Langauer and Muller, 1979

	Dominant lethal assay
	metalaxyl; 99.4%; b.nP3
	mouse, oral dose, 65, 195 mg/kg bw in  in aqueous  CMC
	negative
	Fritz, 1978a


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) 
- Metalaxyl, rats, diet, 50, 250, 1250 ppm , 105 weeks (Ashby and Witney, 1980)
Clinical findings:
There were no treatment related signs with regard  to general conditions, locomotion, behavioural pattern or faecal consistency. Food intake, body weight and ophthalmoscopy were not affected.

Mortality occurred essentially between week 52 and study termination (table B.5.5.1-1)

Haematology: although there were minor variations , they did not show a dosage-related trend and were not considered to be treatment related.

Blood chemistry: ALT and AST activities decreased during the first weeks of treatment, occasionnaly associated with a decrease in serum or plasma total protein and albumin. These decreases were sometimes statistically significant but were not considered treatment related because they were associated with  unusually high control values.

After 78 weeks of treatment there was a trend towards increased ALT and AST activity in females receiving 250 or 1250 ppm. After 104 weeks of treatment the activities of these enzymes were similar in control and treated animals.

Urinalysis: composition of urine was not affected by treatment.

Macroscopic findings:
The range of changes were similar in all dose groups and equal to those commonly found  in rats of this age and strain. They include incomplete pulmonary collapse with subpleural foci and pulmonary congestion, swelling of the liver with depresssed subcapsular foci, together with renal cortical cysts and hydronephrosis.

Histopathology :
Non neoplastic changes (Table B.5.5.1-1):

- Animals killed after 55 weeks of treatment or dying in the first 52 weeks of treatment:

A wide range of banal degenerative and inflammatory changes, similar in type and incidence as  usually seen  in CD rats, were present at different times. They were not treatment related.

In animals killed after 55 weeks of treatment: there were certain changes in the liver for which the inter-group distribution suggested a possible association with treatment. Minimal testicular atrophy occurred, primarily in the first 53 weeks,  at all treatment levels, but absolute and relative testicular weights were comparable to those of the control group. Since there was no positive trend with dose for this response and no impairment of reproductive performance, this effect is not considered attributable to metalaxyl.

- Animals dying or killed between week 53 and termination:

There were occasional changes that achieved some statistical significance, but they were not considered to be associated with treatment. In several cases this was attributed to an unusually high, or low, incidence in the control group or attributed to chance. Total periacinar hepatocytic  vacuolation was increased.

- Animals killed at study termination : Two histopathological changes achieved marginal statistical significance,  an increase in focal sub-epithelial calcification in the kidneys of females top dose group and a decrease in nerve fibre degeneration in the roots of the spinal nerves in the top dose males. As these lesions were not apparent in rats dying or killed before termination, an influence of metalaxyl was considered improbable. There was a marginally statistically significant increase in periodontal disease, a significant decline in the incidence of prominent lymphoid follicles beneath the pharyngeal epithelium apparently associated with a significant increase in moderate subepithelial lymphocytic infiltration in the pharynx. A similar, though less pronounced trend, was evident in the naso-lacrymal duct. In view of its unusual nature, the lack of association with dosage, and the relatively small number of sections examined, it is not known what significance may attach to the observation.The marked adrenal cortical haemorrhagic degeneration was considered to result from a lower than normal incidence in the control group.Total periacinar hepatocytic  vacuolation was increased.

Neoplastic changes (Table B.5.5.1-2): 

- In rats sacrificed after 55 weeks , a small number of tumours were detected, the distribution of which indicated no association with treatment.

- In animals sacrificed in extremis or dying between week 53 and termination, there was a wide range of neoplasms present which did not associate with treatment.

- Animals killed at termination : there was a wide range of neoplasms present which were not considered related to treatment. Either there was an unusual low or high incidence in the control group or they did not differ from historical control data from the same laboratory.

Table B.5.5.1-1: Chronic toxicity: non-neoplastic findings in rats - metalaxyl.

	Endpoints
	 effect or number animals affected

	dose ppm
	0
	50
	250
	1250

	sex
	_
	_
	_
	_
	_
	_
	_
	_

	Cumulative mortality week 0-52
	6
	0
	3
	2
	2
	4
	6
	4

	 week 0-105
	50
	39
	39
	44
	48
	43
	42
	46

	Organ weight after 105 weeks
	
	
	
	
	
	
	

	Liver relative
	
	
	
	
	18%*
	
	15%*
	15%*

	Adrenals relative
	
	
	
	18%*
	
	
	
	

	Non-neoplastic lesions in animals killed after 55 weeks of treatment: % affected rats

	number of animals
	10
	10
	10
	10
	10
	10
	10
	10

	liver: slight periacinar large fatty vacuolation
	10
	0
	0
	10
	20
	10
	10
	40

	moderate periacinar large fatty vacuolation
	0
	0
	10
	0
	10
	40
	20
	30

	marked periacinar large fatty vacuolation
	0
	0
	10
	30
	0
	30
	10
	20

	Non-neoplastic lesions in animals dying or killed in extremis between week 53 and termination: % affected rats

	number of animals
	44
	38
	36
	42
	46
	38
	36
	42

	liver: slight periacinar hepatocytic vacuolation
	9
	13
	8.3
	16
	15.2
	21
	14
	19

	moderate periacinar hepatocytic vacuolation
	2.2
	18
	5.5
	19
	15.2
	34
	0
	40

	marked periacinar
	0
	0
	0
	7
	0
	2.6
	0
	0

	hyperplastic nodule/nodular hyperplasia
	11.3
	31.4
	14
	42
	30.4
	57
	14
	59

	Non-neoplastic lesions in animals sacrificed after 105 weeks

	Number of animals:
	20
	32
	31
	26
	22
	28
	28
	24

	liver hepatocytic vacuolation: % affected rats
	
	
	
	

	slight periacinar
	20
	18
	29
	34
	23
	39
	50
	21

	moderate periacinar
	5
	15
	16
	34
	18
	32
	3.6
	33

	marked periacinar
	0
	0
	0
	0
	0
	7
	0
	17

	Total
	25
	33
	45
	68
	41
	78
	54
	70

	slight centriacinar
	15
	6
	10
	19
	14
	18
	18
	17

	moderate centriacinar
	5
	0
	10
	7
	14
	7
	0
	4

	marked
	0
	3
	0
	4
	0
	0
	0
	0

	Total
	20
	9
	20
	30
	28
	25
	18
	21

	non-glandular stomach : chronic ulceration
	0
	0
	3
	0
	4
	0
	6*
	0

	testes atrophy
	2
	-
	9*
	-
	10*
	-
	9*
	-

	kidneys: focal subepit. calcification
	0
	0
	1
	4
	0
	3
	0
	5*

	Adrenals: cortical hemorragic degeneration
	0
	1
	0
	8*
	0
	1
	1
	3

	Spinal cord: degeneration. nerve fibre in nerve root
	9
	4
	9
	0
	5
	1
	4*
	0

	Pharynx/pharyngeal region

	lymphocytic infiltration
	1
	0
	9*
	8*
	7*
	11*
	11*
	8*

	periodontal disease
	0
	1
	5*
	2
	2
	5
	2
	2

	Statistical analysis: multiple t test ;  * statistically significantly different from control (p<0.05)


Table B.5.5.1-2: neoplastic findings in rats - metalaxyl.
	Endpoints/dose ppm
	 effect or number animals affected

	
	0
	50
	250
	1250

	sex
	_
	_
	_
	_
	_
	_
	_
	_

	Animals sacrificed after  55 weeks + decedent  animals before wk 52:
	
	
	

	number of animals
	16
	10
	13
	12
	12
	14
	16
	14

	
	no neoplastic findings
	

	Animals killed or dying between week 53-105:
	

	number of animals
	44
	38
	36
	42
	46
	38
	36
	42

	mammary gland fibro-epithelial  tumour(B)
	3
	28
	3
	28
	4
	23
	1
	20*

	malignant lymphoma
	5
	0
	2
	0
	0*
	0
	0
	3

	Animals sacrificed after 105 weeks:
	

	number of animals
	20
	32
	31
	26
	22
	28
	28
	24

	Pancreas islet cell adenoma
	0
	3
	7*
	2
	2
	1
	2
	1

	thyroid

 parafollicular cell adenomas  0-105 wk
	4/80
	2/80
	1/80
	7/80
	4/80
	10/80*
	4/80
	5/80

	Pituitary adenoma
	7
	18
	15
	15
	12
	15
	11
	21*

	Benign skin fibroma
	6
	2
	7
	3
	0*
	2
	8
	1

	thyroid  parafollicular cell adenomas  0-105 wk:
	
	

	
	4/80
	2/80
	1/80
	7/80
	4/80
	10/80*
	4/80
	5/80

	*Statistically significantly different from control: Fisher ‘s exact test (2-tailed)


Conclusion: 

The NOAEL in this study = 50 ppm = 2 mg/kg bw/d based on the increased liver weight at 250 ppm associated to a slight to marked periacinar hepatocytic vacuolation.

Metalaxyl was not carcinogenic under the conditions of the study.

Guidelines: 

Experimental protocol not fully in compliance with test method B, annex V, directive 87/302/EEC or OECD guideline 453 (1981)

Deviation from official protocol: 3 doses instead of 4. The top dose is high enough for a carcinogenicity study but not for a toxicity study. GGT and ornithine decarboxylase were not measured. Ovaries were not weighed

GLP: 

No GLP regulations  were enacted at that time.

Material and methods: 

80 rats (CD-Sprague-Dawley)/sex/dose were fed diets containing metalaxyl (93%, b.n.P14: week 1-70 ; 94.6%, b.n.EN32212: week71-105) at concentrations of 50, 250, or 1250 ppm. Ten animals were sacrified after 55 weeks and surviving animals were killed at 105 weeks.

Achieved dosages:

For males : 2; 9.43; 46.6 mg/kg bw/d

For females : 2.2; 11.1; 55.1 mg/kg bw/d

B.5.5.2 Carcinogenicity study in the rat (Annex IIA 5.5) 
See point B.5.5.1

Additional information from open literature:

- Ridomil WP25, rat, oral,  23 months (Fytizas et al., 1983)

Findings :

Ridomil induced lymphomas, more precisely in mesenteric and tracheo-bronchic glands . Control data were not given.

Table B.5.5.2-1 : carcinogenic activity of Ridomil 25 WP in rats

	Endpoints
	0 mg/kg bw/d
	200mg/kg bw/d
	400 mg/kg bw/d
	800 mg/kg bw/d

	Mortality
	
	2
	6
	8

	Lymphomas in :
	not given
	
	
	

	abdominal cavity
	
	1
	1
	7

	thoracic cavity
	
	3
	3
	6

	lungs
	
	3
	2
	9

	liver
	
	
	1
	2

	spleen
	
	
	1
	2

	other tumors
	not given
	1
	1
	2


Conclusion and comments :

Limited informations, doubtful results obtained at doses probably exceeding the maximum tolerated dose, as far as can be judged from the other well controlled experiments.

Material and methods : 

15 Wistar rats/sex/dose received Ridomil WP 25 ( Wp containing 25% metalaxyl) in the diet, at 200, 400, 800 mg/kg for 23 months.

Deviations : 

In this study, Ridomil 25 WP was used . Limited number of animals; carcinogenic effects of controls are not reported. 

B.5.5.3 Carcinogenicity study in the mouse (Annex IIA 5.5) 
- Metalaxyl,  mice, diet, 0, 50, 250 or 1250 ppm, 2 years (McSheely et al., 1980)
Findings: 
Mortality was similar for all groups.

There were no signs that could be related to treatment. Signs of a mild infection were observed during the course of the study ; these included sneezing, discharge from eyes and nose, swollen throats, minor bodyweight losses and fluctuations in food consumption. 

During the 104 weeks of treatment, palpable swellings were recorded (table B.5.5.3-1). Their locations indicated involvement of the mammary glands and lymph nodes in mice of both sexes, and of preputial glands in males. Previous experiments with mice of this strain has demonstrated that such swellings are relatively common and account for a high proportion of ventral swellings detected by palpation. The location, multiplicity, times of appearance and group distribution were considered not to be related to treatment. 

Bodyweight gains in the treated groups were similar to those of their respective control groups except that from week 11 to 30, in the top dose group, bodyweight gain was reduced in the case of males ( 35%).

Macropathological entities present in animals which were killed after completion of 104 weeks of treatment, were similar in control and treated groups ; neither the distribution nor the predominant macropathological entities identified at necropsy, suggested a relationship with metalaxyl.

The results of the examination of blood and bone marrow smears obtained from mice killed during the treatment period and after completion of 104 weeks of treatment were similar for controls and for treated mice.

Microscopic pathology : 
The histopathological examination revealed a wide range of changes in all treated groups and control animals which remained within the range normally observed in the mouse strain used.

Non-neoplastic findings:
- week 0-52 : banal degenerative and inflammatory changes present , similar in type and incidence to those considered usual in this strain, and not related to metalaxyl. Those included geriatric nephropathy, hydronephrosis and dystrophic mineralisation in the kidneys; hepatocytic fatty vacuolation and extramedullary haematopoiesis in the spleen.

- week 53-104 : the same changes as observed during weeks 0-53. Other signs were cataracts, telangiectasis in the liver; follicular cysts in the ovaries; hyperplasia of islet cell in the pancreas; abcesses and chronic inflammation in the preputial gland; chronic inflammation, ulceration and absecessation in skin and subcutis; degeneration of the germinal epithelium of tubules in the testes; Tyzzer’s disease; cystic areas, endometrial glandular hyperplasia, hydrometra and polyps in the uterus. Hydronephrosis was significantly increased in the low and intermediate male dosage groups. However, as this increase did not extend to the top dose group, or any of the female dosage groups, this was considered to be a chance effect and not due to metalaxyl. The incidence of atresia in the ovaries was decreased in the top dose group, but as this was only marginally significant (5% level), it was considered to be a chance effect and not related to metalaxyl.

- after 104 weeks, similar to the previous weeks.

Neoplastic findings:

- week 0-52: a number of neoplasms were present which were not associated with metalaxyl. The most common of these were malignant lymphomas.

- week 53-104 : there was a wide range of neoplasms not associated with treatment . These included hepatocellular adenomas (type A nodule); alveolar adenomas in the lungs ; Harderian gland adenomas, pituitary adenomas (in females only) ; lipomas in the skin and subcutis, and malignant lymphomas.

- after 104 weeks: there was a wide range of neoplasms not associated with treatment . These included hepatocellular adenomas (type A nodule); alveolar adenomas in the lungs and malignant lymphomas. Liver from male mice were evaluated and the results of the evaluation indicated that there is no difference among study groups in the incidence or severity of neoplastic or nonneoplastic lesions of the liver.

These changes were observed in all treated groups and control animals without reaching statistical significance.

Table B.5.5.3-1: Carcinogenicity study of metalaxyl in mice.

	Endpoints/dose
	0ppm
	50ppm
	250ppm
	1250ppm

	 number animals affected
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality week 52
	10
	8
	8
	10
	9
	6
	7
	   15

	Mortality week 104
	55
	52
	54
	52
	54
	55
	50                   54

	Clinical signs:
	
	
	
	
	
	
	

	palpable swellings in surviving mice
	3
	4
	3                 2
	2                 0
	5                      1

	in dying or killed
	32
	12
	21                12
	22               10    
	23                      8

	Body weight gain
	
	
	
	9%   
	11%
	 16%               3%

	Neoplastic findings week 0-104:
	
	
	
	

	Liver adenoma

(type A nodule)
	14
	4
	21                  3
	14
	6
	20                   2

	Liver carcinoma

(type B nodule)
	1
	1
	1                     0
	3             
	1
	3                      1

	malignant lymphomas
	29
	38
	22                  33
	32         
	26
	32                    28


Conclusion: 

Metalaxyl is not carcinogenic in mice.

NOAEL = 250 ppm = 25 mg/kg bw/d

Guidelines: 
Experimental protocol not fully in compliance with test method B, annex V, directive 87/302/EEC or OECD guideline 451(1981).

Deviation from official protocol : no blood smears were sampled after 12 and 18 months of treatment but all dying animals or killed in extremis were examined and individuals at terminal sacrifice.

GLP: 

No, the study was conducted before regulations were enacted.

Material and methods: 

60 Swiss mice/sex/dose received metalaxyl (week 1 to 75 : b.n. P14: 93%; week 76 to 105 :  EN32212 , 94.1 %) in the diet at 0, 50, 250 or 1250 ppm , over a period of 104 weeks.

Achieved intake : 

Male: 5±1.6 ; 25± 8; 129± 41 mg/kg bw/d

female : 5.7±2; 29.5±10; 148±49 mg/kg bw/d
B.5.5.4 Mechanism of action and supporting data (Annex IIA 5.5)
Additional information from open literature:

 - In vitro transforming effect of metalaxyl (Perocco et al., 1995)
Findings: 

Metalaxyl was able to induce in vitro transformation in Balb/c 3T3 cells suggesting a potential promoting activity. Transformation was only detectable when test cells were allowed to perform cell replications, e.g., to perform level- II amplification at the time of replating level -I cultures at confluence, and adding an exogeneous metabolizing system. In the absence of S9-mix, the highest dose of metalaxyl reduced clonal efficiency to 46% of control. In the presence of S9 mix, it was reduced to 78%.

Comments: 

The in vitro cell transformation test is considered to resemble part of the in vivo carcinogenesis process. However, none of the in vitro test endpoints has an established mechanistic link with cancer. It is assumed that some of these tests are capable of detecting tumor promotors. Results were not confirmed in a second experiment.
Conclusion: 

Metalaxyl induced cell transformation at 500, 250 and 50μg/ml, in the presence of bioactivation. This effect was only detectable in the level-II transformation cultures and was likely linked to additional cell proliferation amplifying the transformation process .

Material and methods:
Cytotoxicity test: 350cells (BALB/c 3T3 cells, clone A-31) /60 mm dish in 4 dishes/treatment and culture were growing exponentially. Metalaxyl (99.9%) dissolved in DMSO (0.5% DMSO as final concentration) was tested at final concentration of 50, 250 and 500 μg/ml Cells were exposed for 72 h or 4 h without or with S9mix from phenobarbital pretreated rats. Cell were maintained in culture for 7-10 days.

Transformation test: exponentially growing cells were seeded for each treatment at 1 x 104 cells/60 mm dish in sextuplate dishes. Metalaxyl dissolved in DMSO was added to the culture medium at the same concentrations as in the cytotoxicity test.

MNNG and benzo(a)pyrene were used as controls. Cells were cultured for about 6 weeks to perform the standard level-I transformation test. In addtition, a level-II transformation test was done in order to obtain transformation amplification. These cultures were generated, after 2 weeks, by pooling the content from 4 level I transformation confluent plates for each treatment. Collected cells were reseeded and cultured for about 6 weeks.
B.5.5.5 Summary of long-term toxicity and carcinogenicity (Annex IIA 5.5)
Metalaxyl-M was not tested in long-term, repeated dose experiments. Because of the similarity between the D-enantiomer metalaxyl-M and the racemic metalaxyl in acute, sub-chronic and genotoxicity tests, the test results with metalaxyl are accepted for the evaluation of the potential long-term toxicity of metalaxyl-M.

Metalaxyl was administered in doses from 2 to 55 mg/kg bw/day to rats and from 5 to 150 mg/kg bw/day to mice. It produced very mild liver toxicity. No treatment related increases in the incidence of tumours was observed.

The NOAEL, LOAEL and relevant toxic effects for metalaxyl are given in table B.5.5.5-1. 

A NOAEL of 2 mg/kg bw/day can be derived from these repeated dose, chronic experiments.
Table B.5.5.5-1 : Summary of long-term toxicity and carcinogenicity of metalaxyl

	Type of test

Test species
	Test substance

purity


	Results
	References

	
	
	NOAEL

(mg/kg 

 bw/ day)
	LOAEL

(mg/kg  

bw/day)
	Critical endpoints
	

	Rat, 104 week
	metalaxyl: 93%, b.n. P14: week 1-70 ; 94.6%, b.n.EN32212: week71-105
	2
	9.43
	 liver weight; periacinar fatty vacuolation
	Ashby and Witney, 1980

	Mice, 

104 week
	Metalaxyl: week 1 to 75 : b.n. P14: 93%; week 76 to 105 :  EN32212 , 94.1 %
	 25
	129
	 bodyweight gain

(week 11-30)
	McSheely et al., 1980


B.5.6 Reproductive toxicity (Annex IIA 5.6)

B.5.6.1.1 Three generation reproductive toxicity in the rat (Annex IIA 5.6.1)

- Metalaxyl, rat, diet,  0, 50, 250, 1250 ppm , 3 generation study (Cozens et al., 1980)
Findings :
- Adult data   (Table B.5.6.1.1-1)

Throughout the three generations, 5 animals died or were sacrificed for human reasons. Neither the distribution nor the cause of death suggested an effect of treatment with metalaxyl.There were no signs of reaction to treatment.

Bodyweight changes:

F1B: slight apparently dosage-related retardation of mean bw gain among males during the first 10 weeks after selection, statistically significant for 1250 ppm group. This effect did not occur in either the F0 or F2B generation. Females were not affected.

Food consumption: in the F0 and F1B generations, food consumption of females was lowered. Females of top dose group were not affected . The  effect in food consumption  was considered not to be toxicologically  significant.

Table B.5.6.1.1-1: 3-generation study in rats : adult data metalalxyl.

	Endpoints/dose
	0ppm
	50ppm
	250ppm
	1250ppm

	
	_
	_
	_
	_
	_
	_
	_
	_

	Adult animals:
	
	
	
	
	
	
	
	

	Mortality
	1F1B,1F2B
	
	1F1B,1F2B
	
	
	
	1F0
	

	Clinical signs
	
	
	no signs of reaction to treatment

	Body weight  
	
	
	
	
	
	
	F1B
	

	Food consumption
	
	
	
	 F0,F1B
	
	F0,F1B
	
	

	Mating performance
	
	
	not adversely affected
	

	Pregnancy rate
	
	
	not adversely affected
	

	Duration of gestation
	
	
	comparable for all groups throughout  the 3 generations






	Autopsy
	
	
	no macroscopic changes related to metalaxyl
	


Statistically significant  according to Williams test

- Litter data- day 20 sacrifices - F0 and F1B generations 
Because of an anticipated low pregnancy rate in the control and 50 ppm groups at the second mating of F1B generation, 14 pregnant rats from each group were selected for the weaning phase. This meant that, in these 2 groups, the number of pregnant rats available for the day 20 sacrifice was reduced. In the control group, in particular, only 3 day 20 pregnant females were obtained. Laboratory background control data had been presented to substantiate the results.

Over the two generations, group mean values for pre-implantation loss, litter size and post-implatation loss were not affected by treatment. Mean litter weight reflected the slight differences in mean litter size. Mean pup weights were not affected.

Neither the type nor the distribution of major malformations observed in the 2 day 20 sacrifices were considered to be related to treatment. Over the two generations, intergroup fluctuations in the incidences of skeletal variants showed no consistent relationship to dosage ( Table B.5.6.1.1-2).

The incidence of minor visceral and skeletal anomalies and of skeletal variants  were not adversely affected by treatment with metalaxyl.

B.5.6.1.1-2 : Mean litter data -day 20 sacrifice- F1B generation  2nd mating and F0 3rd mating.

	Endpoints
	Dose (ppm)

	
	0
	0 a
	0
	50
	50
	250
	250
	1250
	1250

	Generation
	F1B
	F1B a
	F0
	F1B
	F0
	F1B
	F0
	F1B
	F0

	n.animals
	3
	-
	8
	5
	7
	10
	7/6
	8
	8

	pregnancy rate %
	37.5
	-
	72.7
	62.5
	50
	100
	63.6
	80
	61.5

	live young total
	11.7
	13
	13.6
	10.4
	14.4
	11.8
	11.6/13.5
	12.9
	10.9

	Embryonic deaths
	0.7
	0.9
	0.9
	1.0
	0.4
	1.8
	1.9/1.0
	1.1
	0.6

	Implantations
	12.3
	13.9
	14.5
	11.4
	14.9
	13.6
	13.4/14.5
	14
	11.5

	corpora lutea
	12.7
	15.3
	15.3
	12.8
	15.7
	15
	14.4/15.7
	15
	14.5

	pre-implantation loss %
	2.8
	8.8
	4.9
	11.1
	5.2
	7.6
	6.3/7.4
	5.5
	17.6

	post-implantation loss %
	5.6
	6.2
	6
	11.4
	2.9
	12.1
	20.3/7
	10.7
	5.5

	Litter weight (g)
	40.15
	46.72
	45.99
	35.96
	49.22
	42.76
	/45.97
	46.28
	36.96

	mean foetal weight (g)
	3.46
	3.61
	3.38
	3.47
	3.41
	3.6
	/3.46
	3.7
	3.46

	Minor anomalies in F0 generation, 3rd mating (%)
	
	
	
	
	

	visceral 
	
	
	3.9
	
	5.2
	
	2.4
	
	0.0

	skeletal
	
	
	7.5
	
	4.2
	
	4.2
	
	3.6


a) laboratory  background control data; F1B generation, 2nd mating; F0 generation , 3rd mating

- Litter data- reared litters : 
The overall incidence of total litter loss was low and unrelated to dosage.

Assessed over three generations, group mean values for litter size and cumulative pup mortality from birth, through lactation to weaning, were not adversely affected by treatment with metalaxyl: differences from control values to attain statistical significance were in F0 generation, 2nd mating , and for  F1B generation, 1st mating.

Over the three generations, intergroup variations in values for mean litter weight usually reflected differences in mean litter size. Values for mean pup weight showed no consistent relationship to treatment.

At terminal autopsy of weaning animals, no macroscopic changes related to treatment were observed (table B.5.6.1.1-3). 

Table B. .5.6.1.1-3 :   Mean litter data - F0 and F1B generations, 1st and 2nd mating.

	Dose/

endpoint
	0 ppm
	50 ppm
	250 ppm
	1250 ppm

	
	1st mate
	2nd

mate
	1st mate
	2nd mate
	1st mate
	2nd mate
	1st mate
	2nd mate

	Total litter loss:
	
	
	
	
	
	
	
	

	F0
	unrelated to dosage
	
	
	
	
	
	
	

	F1B
	unrelated to dosage
	
	
	
	
	
	
	

	Litter size :
	
	
	
	
	
	
	
	

	F0
	
	
	
	from birth through weaning
	
	from birth through weaning
	
	from birth through weaning

	F1B
	
	
	At birth
	
	
	
	
	

	Litter / mean pup weight:
	
	
	
	
	
	
	
	

	F0: litter weight
	
	
	
	 from birth through weaning
	
	 at birth, day 4, 21
	
	 from birth to weaning

	F1B:

pup weight
	
	
	 at birth, day 4,8,21 p.p
	
	
	
	 at birth, day 4,8 p.p
	

	Autopsy:
	No macroscopic changes attributable to metalaxyl
	
	
	
	
	
	
	

	Abnormalities
	No treatment related effect
	
	
	
	
	
	
	

	Statistically significant  or  : Kruskal-Wallis test ; Williams test
	
	
	
	
	
	
	
	


- Terminal examinations:
Except for hepatomegaly in adult F2B generation females at 1250 ppm, the biological relevance of organ weight changes  was uncertain. In view of the low magnitude of the effects, the lack of consistency and the absence of adverse effects in reproduction, they  were considered unrelated to treatment (Table B. 5.6.1.1-4).

Microscopic examination of tissues from weanling F3B pups showed no changes that were considered to be related to treatment.
Table B. 5.6.1.1-4 : Terminal examination.

	Endpoints/dose
	0 ppm
	
	50 ppm
	
	250 ppm
	
	1250 ppm
	

	
	_
	_
	_
	_
	_
	_
	_
	_

	Organ weight F2B
	
	
	
	
	
	
	
	

	Brain
	
	
	
	
	
	
	
	

	Liver
	
	
	
	
	
	
	
	

	Kidney
	
	
	
	
	
	
	
	

	Pituitary
	
	
	
	
	
	
	
	

	Thyroid
	
	
	
	
	
	
	
	

	Organ weight F3B
	
	
	
	
	
	
	
	

	Pituitary
	
	
	
	
	
	
	
	


Statistically significant  or  : Williams test

Conclusion :
Metalaxyl did not affect reproductive performances and offspring development.

NOAEL reproduction toxicity > 1250 ppm = 58 mg/kg bw/d.

NOAEL syst.toxicity = 250 ppm = 13 mg/kg bw/d

Guidelines: 

Experimental protocol not fully in compliance with method B, Annex V, directive 87/302/EEC or OECD guideline 416 (1983).

Deviation from official protocol: histological examination of epididymis, prostate, coagulating glands, vagina and cervix.

The test was conducted according to U.S. FIFRA Subdivision F, Section 83-4.

GLP : 

Yes (no attest of competent authority)

Material and methods:

25 rats(COBS CD Sprague-Dawley) /sex/dose were treated via diet with metalaxyl (b.n. P7/WSH, 93.5%) at least for 91 days prior mating at 0, 50, 250 or 1250 ppm.. Mating was on a one male to one female basis for a maximum of 20 days. Resulting F1A litters were sacrificed after weaning (day 21 pp) and the F0 animals were remated after 10 days. From the resulting F1B litters, 25 males and females were selected for the second generation. F0 animals were mated for a third time and sacrificed on day 20 of gestation. The F1B animals were kept on treated diet for at least 90 days before mating. Two matings were performed. 12 Male and female F2B animals were sacrificed after 90 days of post weaning dietary exposure. F3A and F3B generation were produced.

The measured dietary contents were : 52 ± 3; 260 ±24 and 1154 ±97 mg/kg. 

 Converted dose : 2.6 ; 13 or 58 mg/kg bw/d.

B.5.6.1.2 Supplementary studies (Annex IIA 5.6.1)
No data, not necessary.

B.5.6.2.1 Teratogenicity test by the oral route in the rat (Annex IIA 5.6.2)
- Metalaxyl-M, rat, 0, 10, 50, 250 mg/kg bw/d, by gavage, from day 6 through day 15 (Khalil, 1994)
Findings: 

Maternal data:
Clinical signs and mortality: 1 pregnant dam in the high dose group was sacrificed moribund on day 12 and  might be attributed to an intubation error.The other clinical signs were incidental.

Bodyweight gain: reductions were noted in the top dose group . These effects were associated to  a dose-related reduction in maternal food consumption observed from day 6-11.

There was a dose-related reduction in net body weight gain from day 6 at 250 mg/kg bw/d (Table B.5.6.2.1-1).

Pregnancy status : at termination, 1 animal of the control group and 1 animal of the 250 mg/kg group were not pregnant.One high dose dam was sacrificed.

Preimplantation losses, numbers or implantation sites, and early and late post-implantation losses were comparable between groups. There were no dead or aborted foetuses. The number of live foetuses per litter and foetal weights were not affected by treatment. Gravid uterus weights were not affected by treatment.

No treatment-related macroscopic findings were noted at necropsy of dams.

Fetal data : 

Fetal sex ratio and fetal bodyweights were not affected by treatment.

There were no treatment-related fetal external abnormalities, visceral anomalies (blood stained fluid in abdominal cavity; enlarged liver; renal pelvic dilatation) or variations (enlarged thymus or accessory lobulets on liver).

Skeletal anomalies observed in this study consisted of fused, asymetric or bipartite sternebrae, irregular osssification of occipital bones, wise fontanel, absent ossification of metacarpal-5, bipartite and/or displaced thoracic vertebral centers. The incidence of assymetrically shaped sternebrae-5 and -6 was increased in fetuses and litters from the low and mid dose groups. Due to the type of skeletal anomalies, the lack of correlative findings ,  the absence of effects on fetal weight and the absence of  dose-response relationship, these anomalies were considered to be fortuitous and not treatment-related.

Variations: neither the types nor the incidences of skeletal variations (poor or absent ossification of sternebrae, calcaneum, metatarsal-1, cervical and thoracic vertebral centers and phalange ; bipartite or dumbbell-shaped cervical and thoracic vertebral centers and shortened rib-13) indicated an adverse effect of the treatment (Table B.5.6.2.1-1).

Table B.5.6.2.1-1. Maternal and fetal data. 

	Endpoints
	Dose (mg/kg bw/day)
	
	
	

	Maternal data:
	0
	10
	50
	250

	Mortality
	
	
	
	1

	Clinical signs: hemmorhagic discharges
	1(day 16)
	1(d 15)
	
	

	hair loss
	
	
	2
	

	Body weight during and after treatment
	
	
	
	 ( 3%)

	Body weight changes (day)
	
	
	
	 27%

( 6-11);

 12.4%

(6-16)

	Food consumption day 6-11
	
	
	 7%
	 16%

	Food consumption day 11-16
	
	
	 8%
	

	Pregnancy status :number pregnant rats with viable fetuses
	23/24
	24/24
	24/24
	22/24

	Necropsy : number animals 
	2 fused placentae
	1 fused placenta
	
	1:mottled lung, gaseous content in oesophagus and stomach

	 statistically significant reduction : Dunnett- t test; () not significantly modified .
	
	
	
	

	Fetal examination:
	
	
	
	

	External malformation : edema and cleft palate (n fetuses affected)
	
	1 
	
	

	Visceral anomalies: (n fetuses affected)
	
	4
	1
	

	blood stained in abdominal cavity (% affected fetuses/litter)
	0.0
	0.7
	0.0
	0.0

	Enlarged liver (% affected fetuses/litter)
	0.0
	0.5
	0.0
	0.0

	Renal pelvic dilatation (% affected fetuses/litter)
	0.0
	1.3
	0.5
	0.0

	variations:
	
	
	
	

	Liver accessory lobulet ( % affected fetuses/litter)
	1.6
	0.0
	0.6
	2.1

	Enlarged thymus ( % affected fetuses/litter)
	3.7
	1.1
	1.6
	3.1

	Skeletal anomalies(nbre fetuses/nbre litters)
	13/10
	17/14
	13/8
	6/4

	Statistical key : Chi-square and Fisher’s exact test  : no  significant effect
	
	
	
	


Conclusion: Maternal toxicity was seen in the 50 and 250 mg/kg bw/d. There was no evidence for embryotoxic or teratogenic potential.

NOAEL maternal tox = 10 mg/kg bw/d

NOAEL foetal toxicity and development > 250 mg/kg bw/d.

Guidelines : 

Experimental protocol not fully in compliance with test method B, annex V, directive 87/302/EEC or OECD guideline 414 (1981)

Deviation from official protocol : No acclimatization period before mating.

GLP : 

Yes ( no attest of competent authority)

Material and methods: 

24 mated female rats (Tif: RAI f(SPF), hybrids of RII/1 x RII/2 Sprague-Dawley)/dose received by gavage  metalaxyl-M (b.n.OP.4; 97.1%) in 0.5% aqueous solution of CMC at 0, 10, 50, or 250 mg/kg bw/d from day 6 through day 15 post-coitum inclusive.

- Metalaxyl, rats, intubation of 50, 250 or 400 mg/kg bw/d from day 6 to 15 of gestation (Leng and Schardein, 1985)

Findings :
Dams data:
Mortality and clinical signs : overt treatment-related maternal toxicity was confined to the mid and high-dose groups and was evidenced most notably by death, convulsions, loss of activity, reduced or absent rightinhg reflex and inadequate grooming .

Bodyweight gain : inhibition was observed in the mid and high dose groups during gestation days 6 to 15; a reduction in weight gain was also seen in the top dose group during the overall gestation period (day 0-20).

Food consumption was not affected.

Upon necropsy, no gross lesions were noted.

Postimplantation losses/dam of the low-dose group was increased slightly in relation to the control group, however, this was not deemed meaningful as the values in regard to this parameter for the mid- and high-dose groups were conparable to that of the control.  The values of the treated groups for all remaining parameters, viable fetuses/dam, total implantations/dam, corpora lutea/dam, fetal bodyweights, and sex distribution among fetuses were comparable to the control group.

Fetal data:

Fetal morphological parameters were not affected by metalaxyl. No meaningful differences were noted in the incidence of fetal malformations or developmental variations in the treated groups when compared to control.

Table B.5.6.2.1-2. Maternal toxicity  after exposure to metalaxyl

	Endpoints
	Dose (mg/kg bw/d)
	
	
	

	
	0
	50
	250
	400

	Maternal data :
	
	
	
	

	Number observed animals/number pregnant
	27/24
	27/25
	27/23
	38/33

	Mortality
	0
	0
	1
	12

	Clinical signs:

 hair loss
	1
	1
	2
	3

	loss of activity, reduced/loss righting reflex, ataxia, convulsions
	0/0/0
	0/0/0
	1/1/0/10
	1/5/1/36

	stained and/or matted hair coat
	0
	0
	2
	16

	thin appearance
	0
	0
	1
	8

	Mean  bw changes:  day 6-9 and 1-20
	
	
	
	

	Reproductive parameters:
	
	
	
	

	%preimplantation loss
	10.8
	9.3
	9.4
	11.8

	%postimplantation loss
	7.6
	10.5
	7.7
	5.9


No statistical analysis except for pre and postimplantation losses which were compared by Mann-Whitney U-Test.

Conclusion : 
Metalaxyl was not teratogenic up to doses  of 400 mg/kg bw/d.

NOAEL maternal toxicity = 50 mg/kg bw/d
Guidelines: 

Experimental protocol in compliance with test method B, annex V, directive 87/302/EEC.

GLP: 

Attest of QAU control.
Material and methods: 27 presumably pregnant rats(COBS, Charles River, CD rats)/dose received by gavage metalaxyl (b.n. FL 840049 ; 97.2%) at 50, 250 or 400 mg/kg bw/d on day 6 through 15 of gestation as a solution in 1% methylcellulose. Surviving animals were sacrificed on day 20 of gestation. Originally, the high-dose group was to receive metalaxyl at 575 mg/kg bw/d. Excessive toxicity e.g. mortality at this level resulted in a reduction to a level of 500 mg/kg bw/d. A high degree of toxicity e.g. mortality was still observed and the dosage level was decreased at 400 mg/kg bw/d.

- metalaxyl, rats, intubation from day 6 until day 15 at   20, 60 or 120 mg/kg bw/d (Fritz, 1978b)
Findings: 

Dams data:
Clinical signs and mortality: at 120 mg/kg bw: dams displayed some mild apathy up from the 4th day of treatment. No dead were recorded.

Food consumption: during the first 5 days of treatment, food consumption was slightly reduced in the 3 treated groups.

Bodyweight gain: slightly depressed in the 60 and 120 mg/kg bw/d.

Reproduction data : the ratios of implantation and resorptions were comparable for all groups.

Foetal data :

Sex ratio of live fetuses:  unchanged when compared with sex ratio of vehicle control.

Average weight of the live fetuses:  was not significantly reduced. 

Malformations : 

External evaluation: 1 foetus (1.1%) from the 60 mg group and the control group (1.06%) showed slight oedema-like changes of subcutaneous tissue (anasarca).The latter type of minor anomalies was found to occur at a high incidence in the cumulative control.The gross inspection of the foetuses revealed an encephalocele in a female foetus from vehicle control.

Visceral evaluations: Hypoplasia of the lungs was detected in 2/91 foetuses from the 20 mg/kg bw/d group and in 1/91 from the 60 mg/kg bw/d group. There is no deviation from the control on the base of 99% confidence limits.

Skeletal assessment:  did not reveal any clearcut deviation of experimental groups from the control with the exception of a slightly increased number of still incompletely ossified 5th sternebrae in the top dose group (56.8%) as compared to the control group (43.9%).

Conclusion : 

Metalaxyl was not teratogenic ; bodyweight gain was depressed in dams at 60 and 120 mg/kg bw/d .

NOAEL maternal tox= 20 mg/kg bw/d

NOAEL developmental> 120 mg/kg bw/d

Guidelines : 

Experimental protocol  not fully in compliance with test method B, annex V, directive 87/302/EEC or OECD guideline 414 (1981). The test was performed before EC or OECD guidelines were described.

Deviation from official protocol : visceral abnormalities were observed on 1/3 of foetuses.The results of bodyweight gains and food consumption were not outlined in details.  Satbility and homogeneity of the dose solutions were not confirmed.

GLP : 

No. The study was conducted before GLP regulations were enacted.

Material and methods: 25 presumably pregnant rats (Sprague-Dawley derived (Tif/RAI)) were intubated with metalaxyl (b.n.P3 ; 99.4%) at 20, 60 or 120 mg/kg bw/d  in 2% aqueous CMC from day 6 until day 15 of pregnancy inclusive. Animals were killed on day 21.

B.5.6.2.2 Teratogenicity test by the oral route in the rabbit (Annex IIA 5.6.2)
- Metalaxyl, rabbit, gavage, from day 7-19, at 0, 30, 150 or 300 mg/kg bw/d (Laughlin and Schardein, 1984)
Findings:
Maternal data: 
Control animals which  died, presented lesions of the respiratory system which were notobserved in the high dose rabbit that died. This rabbit presented pitted kidneys and the cause of death could not be determined. Normally developing implantations and/or early resorptions were present in the uteri.

Adverse dose-related effects on maternal weight gain occurred in the high-dose group during treatment over the entire gestation period. Correspondingly, a decrease in food consumption was noted in the high-dose group in comparison to the control value over the entire treatment interval. Reduced weight gain occurred in the mid-dose group over the entire gestation period. However, since no adverse effect on food consumption was noted and weight gain is somewhat variable in this species, the fluctuation was not considered indicative of maternal toxicity.

The reduction in corpora lutea observed at low dose is not biologically relevant  because corpora lutea were formed prior to metalaxyl was administered (Table B.5.6.2.2-1).

 There were no statistically significant differences in the remainder of the reproduction parameters .

Fetal data:
There were no dose-related and statistically significant differences in the incidence of fetal malformations in the litters of the treated group in comparison to that in the control group.

No biologically meaningful differences in the occurrence of fetal variations were noted between the control and treated groups (Table B.5.6.2.2-1).

Table B.5.6.2.2-1. Teratogenicity study of metalaxyl in rabbits.

	Endpoints
	Dose (mg/kg bw/d)
	
	
	

	Dams data
	0
	30
	150
	300

	 Mortality
	2
	
	
	1 (day 22)

	Clinical signs: small amount of stool
	0
	0
	0
	7

	Bodyweight change day 0-28
	
	
	(25%)
	(30%)

	Food consumption
	
	
	
	  day 7-19(25%)

            0-28 (10%)

	corpora lutea number/doe
	12.3
	10.1*
	11.5
	10.6

	Fetal malformations
	
	
	
	

	Total fetuses (litters)with malformations
	5(3)
	3(3)
	3(3)
	3(2)

	gastroschisis
	1(1)
	
	
	

	vertebral anomaly w/wo rib anomaly
	
	
	
	2(2)

	malformed ribs
	
	2(2)
	
	

	malformed scapula
	2(1)
	1(1)
	
	

	malformed clavicle
	
	
	
	1(1)

	acephaly
	
	
	
	1(1)

	tall anomaly
	
	
	
	1(1)

	hydrocephaly w/wo dome-shaped head
	1(1)
	
	1(1)
	

	microphthalmia
	
	
	1(1)
	

	heart anomaly
	
	
	1(1)
	


*Statistically  significantly different from control

Conclusion: 
Metalaxyl was not teratogenic in these experimantal conditions.

NOAEL maternal toxicity = 150 mg/kg bw/d

NOAEL developmental >300 mg/kg bw/d.

Guidelines: 

Experimental protocol in compliance with test method B, annex v, directive 87/302/EEC or OECD guideline 414 (1981).

GLP : 

Yes (no attest of competent authority)

Material and methods:
180 presumably pregnant rabbits (Dutch belted strain)/dose  received metalaxyl by intubation (metalaxyl technical,unknown purity b.n.FL 840049) in 1% methylcellulose from day 7 through 19 of gestation.
-Metalaxyl, rabbit, gastric intubation, 5, 10, or 20 mg/kg bw/d, day 6-18  (Fritz and Becker, 1978)

Material,  methods and findings:
20 presumably pregnant rabbits (Chinchilla strain, SPF) received by intubation metalaxyl ( b.n. ?; purity ?) At 5, 10 or 20 mg/kg bw/d from day 6-18 , in 2% aqueous CMC. 3 Females died for reasons unrelated to treatment (intubation errors) at 5 and 10 mg/kg bw/d. No clinical signs of toxicity were observed. Bodyweight gain and food consumption were reduced at 10 and 20 mg/kg bw/d. Reproductive parameters remained unaffected by the treatment. The fetal bodyweight revealed any adverse effects of treatment.  The few instances of malformations observed in the 10 mg/kg bw/d dose group (one agenesis of left kidney and ureter, one hypoplasia of kidneys) and 20 mg/kg bw/d (one agenesis of right kidney and ureter) were considered to be of spontaneous origin and not related to the treatment. Renal maldevelopment has been the most frequent type of malformation found in historical controls of the breed of rabbits used in this study. Metalaxyl was not teratogenic.

The study is not accepted.
Guidelines:

Experimental protocol not in compliance with test method B, annex v, directive 87/302/EEC or OECD guideline 414 (1981).

GLP : 

No,the study was conducted before GLP regulations were enacted.

Deviation from official protocol : the purity of the compound is not given. The results of bw gain and food comsumption were not outlined in details.
B.5.6.3 Summary of reproductive toxicity and teratogenicity (Annex IIA 5.6)
In a bridging developmental study in rats,  metalaxyl-M induced maternal toxicity   at 50 mg/kg bw/d. There was no evidence for embryotoxic or teratogenic potential in rats, up to doses of 250 mg/kg bw/d.

Metalaxyl,  at doses as high as 58 mg/kg bw/d, induced hepatomegaly but  did not affect reproductive performances. Offspring development remained unaffected in a three generation study in rats.

Metalaxyl in rats, depressed bodyweight gain in dams at 60 mg/kg bw/d and onwards.

In rabbits, adverse effects on maternal weight and food consumption were observed at 300 mg/kg bw/d.

The developmental studies with metalaxyl gave no indication of a teratogenic or embryotoxic potential even when the compound was administered at dose close to maternal lethality.

In the bridging study with metalaxyl-M, there was no evidence of foetotoxicity or teratogenicity confirming the reproductive toxicity profile of metalaxyl-M to be similar to that of metalaxyl.

Table B.5.6.3-1 : Summary of reproductive toxicity and teratogenicity of metalaxyl-M / metalaxyl

	Type of test

Test species
	Test substance

purity


	Results
	
	
	References

	
	
	NOAEL

(mg/kg b w/ day)
	LOAEL

(mg/kg b w /day)
	Critical endpoints
	

	rat, 3 generation study
	Metalaxyl : b.n. P7/WSH, 93.5%
	reprotox: > 58

syst.tox = 13
	-

58
	-

hepatomegaly in adult F2B generation females
	Cozens et al., 1980

	rat, developmental
	Metalaxyl-M: b.n.OP.4; 97.1%
	mat. tox = 10

develop  > 250
	-50

-
	 bw gain and food consumption

-
	Khalil, 1994

	rat, developmental
	Metalaxyl

b.n.FL840049 97.2%
	mat. tox= 50 
develop >400 
	250

-
	clinical signs,  bw

-
	Leng and Schardein, 1985

	rat, developmental
	Metalaxyl :

b.n.P3 ; 99.4%
	mat.  tox= 20

develop  > 120
	-60

-
	- bodyweight gain

-
	Fritz, 1978b

	Rabbit, developmental
	Metalaxyl technical, unknown purity b.n.FL 840049
	mat. tox = 150 

develop. > 300 
	300

-
	 bodyweight change and food consumption

-
	Laughlin and Schardein, 1984


B.5.7 Delayed neurotoxicity (Annex IIA 5.7)
Except for  some unspecific symptoms observed in the acute toxicity studies at dose levels at or above the LD50, the acute, short- and long-term studies outlined above revealed neither clinical signs nor any biochemical or histopathological changes, which might point to a neurotoxic potential of metalaxyl or its enantiomer metalaxyl-M.

Additional studies on neurotoxicity are therefore, not necessary.

B.5.8 Further toxicological studies (Annex IIA 5.8)
The effects of metalaxyl on drug metabolizing enzymes were examined during the course of a kinetic and metabolism study in rats.

Enzyme induction after treatment with (14 C)- metalaxyl in rats (Uesugi, 1988)
Findings:
A significant dose-related increased concentration and/or activity of several hepatic enzymes was detected. The content of cytochrome b5 remained unaffected. In comparison with the positive control group treated with phenobarbital, the enzymatic inductive effect of metalaxyl was relatively mild.

Table B.5.8-1. Effect of metalaxyl on some liver enzymes.

	Endpoints
	Control
	metalaxyl
	
	
	Phenobarbital

	
	
	40 mg/kg
	80 mg/kg

-3 days
	80 mg/kg

-7 days
	80 mg/kg

3 days

	Cytochrome P450 (nmol/mg prot.)
	0.54
	0.65
	0.77
	0.73
	1.57

	Cytochrome b5 (nmol/mg prot.)
	0.13
	0.15
	0.18
	0.12
	0.35

	NADPH-cyt.C reductase

(nmol/min/mg prot.)
	0.03
	0.03
	0.039
	0.038
	0.07

	Aminopyrine N-demethylase (nmol/min/mg prot.)
	10.24
	10.73
	10.91
	11.12
	14.41

	P-nitroanisole O-demethylase (nmol/min/mg prot.)
	0.23
	0.29
	0.38
	0.42
	0.7

	P-nitrophenol UDP glucuronyl transferase(nmol/min/mg prot.)
	25.2
	31.5
	44.5
	35.5
	48.6


Conclusion : Metalaxyl increased the level of cytochrome P450.  PNOD ( CYP IIB1 marker) and UDP glucuronyl transferase activities were induced.

Material and methods :
Enzyme induction was studied in 5 male Sprague-Dawley rats  rats treated with  Metalaxyl (specific activity : 0.911 Mbq/mg; purity 98%) at  40 mg/kg for 7 days or 80 mg/kg bw for 3 or 7 days. Liver was homogeneized and a microsomal fraction was prepared. A control was prepared in parallel by treating rats with 0.6% methylcellulose solution for 3 or 7 days. Phenobarbital was used as positive control.
Additional information from open literature:

- Effect of metalaxyl on specific biomarkers (Paolini et al., 1996)

Findings: 

Metalaxyl was able to selectively induce murine CYP 3A in liver and kidneys preparations of both sexes, as exemplified by the marked increase of the N-demethylation of aminopyrine (table B.5.8-2).

Table B.5.8-2 Drug metabolizing enzymes in microsomes from metalaxyl treated mice.

	
	corn oil / 3 days
	
	metalaxyl 200 mg/kg bw/ 3 days
	

	
	_
	_
	_
	_

	Hepatic parameters
	
	
	
	

	cyt.P450 (nmol/mg)
	0.44 ± 0.03
	0.58 ± 0.07
	0.87 ± 0.09*
	0.81 ± 0.1*

	NADPH-cyt-c reductase (nmol/min/mg prot)
	45.8±5
	46.9±6
	48.9±5.6
	55.8±5.6

	aminopyrine N-demethylase (nmol/min/mg prot)
	7.9±0.85
	11.6± 2.8
	21.2 ± 2.1*
	33.08± 4.2*

	pentoxyresorufin O-dealkylase (nmol /min/mg prot)
	36±2.7
	31.5±3
	26.2±2.35*
	36.2±4

	ethoxyresorufin  O-deethylase (nmol/min/mg prot)
	43.2±4.7
	26.1±2.6
	37.4±4.5
	27.4±3.3

	ethoxycoumarin O-deethylase (nmol/min/mg prot)
	0.67±0.05
	0.63±0.09
	0.91±0.08*
	0.94±0.07*

	Kidney parameters
	
	
	
	

	aminopyrine N-demethylase (nmol/min/mg prot)
	1±0.08
	1.1±0.1
	4.84±0.56*
	5.02±0.48*

	Lung parameters
	
	
	
	

	ethoxyresorufin  O-deethylase (pmol/min/mg prot)
	30.4 ±4.2
	17.2±2.2
	40.15±5*
	22.3±3.1


Conclusion:
These studies suggest that metalaxyl was able to induce some isoforms of cytochrome P450 which could be sufficient to induce critical DNA damage by indirect mechanisms. In the study perfomed by the applicant , it was evident that glucuronidation was induced. Induction of step II enzymes could afford an efficient detoxification of phase I metabolites produced at an increased rate after induction of phase I enzymes.
Material and methods: 

Swiss Albino CD1 mice received a single i.p. administration of metalaxyl (99.5%) at 200 or 400 mg/kg bw in corn oil or repeated administration at 200 mg/kg bw/day for 3 days. Animals were fasted 16 h prior sacrifice. Liver, kidney and lung were rapidly removed and S9 prepared. The S9 was centrifugated in order to obtain a microsomal fraction.
2,6-dimethylaniline or 2,6-xylidine is a contaminant of metalaxyl-M detected  at trace levels. 

2,6-Dimethylaniline is biotransformed to a circulating N-hydroxy-2,6-dimethylaniline metabolite in humans, which enters erythrocytes, is oxidized to 2,6-dimethyl-nitrosobenzene and forms a sulfinamide adduct with haemoglobin. Methaemoglobinemia has also been reported and can be attributed to a circulating N-hydroxy metabolite. 2,6-Dimethylaniline was tested for carcinogenicity in rats by pre- and postnatal administration in the diet. It induced adenomas and carcinomas as well as several sarcomas in the nasal cavity. It also produced subcutaneous fibromas and fibrosarcomas in both males and females and increased the incidence of neoplastic nodules in the livers of female rats  ( IARC monographs , 1991).
B.5.8.1 Toxicity studies on metabolites (Annex IIA 5.8.1)
B.5.8.1.1  Acute oral toxicity (Annex IIA 5.8.1)
- CGA 108906 (N-(2-carboxy-6-methylphenyl)-N-methoxyacetyl)-alanine), metabolite of metalaxyl, rat, gastric intubation, 2000 mg/kg bw (Hartmann, 1994)
In potato, metalaxyl was oxidized to benzylic alcohol and benzylic acid which undergo hydrolysis to the acid CGA 108906. This metabolite was not identified in rats.
Findings :
Mortality :No mortality.
Body weight : No effect.

Clinical observations : Piloerection, hunched posture and dyspnea were seen. The animals recovered within 3 days.

Ne cropsy : At necropsy , no deviations from normal morphology were found.

Conclusions :
All symptoms were reversible within 3 days.

LD50  male > 2000mg/kg bw 

LD50 female>2000 mg/kg bw 

LD50  combined >2000 mg/kg bw.

Guidelines :
Experimental protocol in compliance with method  B.1 Annex V of  Directive 92/69/EEC.
GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex  received a single intragastric intubation of CGA 108906 (B.n. 5817.1 ; 99%±2%) in 0.5% (w/v) carboxymethylcellulose in 0.1%(w/v) aqueous polysorbate at 2000 mg/kg bw.
- CGA 62826, rat, oral, limit test (Winkler, 1996a)
CGA62826 or metalaxyl acid,  is a primary metabolite of metalaxyl detected in rats.

Findings : 

There were no mortalities, no remarkable clinical signs, body weights were not affected and necropsy examination did not reveal observable abnormalities.

Conclusion: 
LD50 male > 2000 mg/kg bw

LD50 female > 2000 mg/kg bw

LD50 combined > 2000 mg/kg bw

Guidelines :
Experimental protocol in compliance with method  B.1 Annex V of  Directive 92/69/EEC.
GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex  received a single intragastric intubation of CGA 62826 (B.n. RV-1592/4 ; 100 %) in distilled water  at 2000 mg/kg bw.

The study is accepted.

- CGA 62826, (metalaxyl acid) ,  rat, 1000 mg/kg bw, oral (Loosli, 1979)
Findings:
All animals survived the 14 days observation period.  No effect on bodyweight gain was noted.

Clinical signs: rough fur and curved position on the first day.  Dyspnoe until day 4 and exophtalmus until day 5. 

Autopsy revealed no indication of persisting reaction.

Conclusion: 

This primary metabolite of metalaxyl is less toxic than the parent compound metalaxyl and has a LD50 >1000 mg/kg bw.

Guidelines :
Experimental protocol not  in compliance with method  B.1 Annex V of  Directive 92/69/EEC.
Deviation from official protocol: number animals used is lower than recommended; one dose lower than the recommended dose for a limit test.No individual data.

GLP : 

No

Material and Methods :
3 Albino rats (Tif: RAI f (SPF))/sex  received a single oral administration  of CGA62826 (B.n.? ; ?%) in 0.5% (w/v) carboxymethylcellulose in 0.1%(w/v) aqueous polysorbate at 1000 mg/kg bw.

The study is accepted.

- CGA 107'955, approximate oral LD50, rats, 300, 1000, 3000 mg/kg bw (Sarasin et al., 1986)
CGA107'955 is the major  urinary  and faecal  metabolite of metalaxyl in rats.

Findings: No mortality was recorded. 

Clinical signs: Up to day 11, animals presented dyspnea, exophtalmos, ruffled fur, and curved body position were seen, being common symptoms in acute test.  Additionally,  sedation was observed in the animals at top dose from 3 to 5 hours after administration. The animals recovered within 10-12 days.

Conclusion: 

LD50 male > 3000 mg/kg bw
LD50 female > 3000 mg/kg bw
LD50 combined > 3000 mg/kg bw
Guidelines :
Experimental protocol not fully  in compliance with method  B.1 Annex V of  Directive 92/69/EEC.
Deviation from official protocol: bodyweights were not measured ; necropsy not performed; administered volum dependent of the dose.  No individual data.

GLP : 

Yes (no attest of competent authority).

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex  received a single oral dose  of CGA107'955 (B.n.RV-1553/4 ; 95 %) by gavage in 0.5% (w/v) carboxymethylcellulose in 0.1%(w/v) aqueous polysorbate 80 at300, 1000 or 3000 mg/kg bw.

The study is accepted.
B.5.8.1.2  Acute dermal  toxicity (Annex IIA 5.8.1)
- CGA 108906, rat,  dermal application, 2000 mg/kg bw, limit test ( Winkler, 1996c)
Findings: 

No animal died. There were no in-life observations related to toxicity . 

A loss of body weight was recorded in 1/5 female rat during the second week after treatment.

Slight local erythema at the skin application site was recorded in 1/5 males from day 5 up to and including day 11 after treatment and in 2/5 females on day 5 and 6 after treatment. 

No deviations were noted at autopsy.

Guidelines :
Experimental protocol in compliance with method  B.3. Annex V of  Directive 92/69/EEC.
GLP : 

Yes (no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex  received a single dermal application  of CGA 62826 (B.n. RV-1592/4 ; 100 %) of 4 ml/kg, or  2000 mg/kg bw under semi-occlusive patch for 24 h.

The study is accepted.
- CGA 62826, rat, dermal , limit test ( Winkler, 1996b)
Findings : 

There were no mortalities, no remarkable clinical signs ;  body weights were not affected and necropsy examination did not reveal observable abnormalities.

There were no remarkable observations at the application site for any animal.

Conclusion: 
LD50 male > 2000 mg/kg bw

LD50 female > 2000 mg/kg bw

LD50 combined > 2000 mg/kg bw

Guidelines :
Experimental protocol in compliance with method  B.3. Annex V of  Directive 92/69/EEC.
GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex  received a single dermal application  of CGA 62826 (B.n. RV-1592/4 ; 100 %) of 4 ml/kg, or    2000 mg/kg bw under semi-occlusive patch for 24 h.

The study is accepted.

B.5.8.1.3  Oral 28-day toxicity (Annex IIA 5.8.1)
- CGA 108906, rat,   by  gavage at 10, 50, 200 or 1000 mg/kg bw/d, 28 days (Gerspach, 1997)
Findings:
Mortality : 1male and 2 females of top dose group were found dead probably consecutively to missintubation.

Bodyweight, food consumption were not affected by treatment.

Minor variations were observed in blood chemistry , hematology and urine analysis .

Clinical observations and functional measurements did not reveal any relevant changes throughout the treatment and recovery periods. Minor changes in CNS activity and/or CNS excitation seen in males reflect slightly reduced activity and increased reactivity in individual animals. In females, CNS activity was increased mainly in animals of group 200 mg/kg bw/d. These observations were considered to be incidental since they were seen in individual animals,  at few examination and  did not show any relation to dose or treatment.

No treatment related effects were seen in any of the motor activity parameters measured.
At the treatment end, the relative mean heart weight of males treated at 1000 mg/kg bw/d was higher than the control value.

All these effects were reversible  after the 4 week recovery period.

Table B.5.8.1.3-1 : 28 days subacute study in rats.

	Endpoints/dose
	0
	
	10
	
	50
	
	200
	
	1000
	

	(mg/kg bw/day)
	_
	_
	_
	_
	_
	_
	_
	_
	_
	_

	Mortality
	
	
	
	
	
	
	
	
	1
	2

	Clinical signs
	
	
	
	
	
	
	
	CNS activity
	
	

	Food consumption
	
	
	not influenced by treatment





	
	
	
	
	
	
	

	Body weight gain
	
	
	not influenced by treatment





	
	
	
	
	
	
	

	Hematology
	
	
	
	
	
	
	
	
	
	

	hemoglobin
	
	
	
	
	
	
	
	
	
	

	monocytes
	
	
	
	
	
	
	
	
	
	

	basophiles
	
	
	
	
	
	
	
	
	
	

	protrombin activity
	
	
	
	
	
	
	
	
	
	

	Blood chemistry
	
	
	
	
	
	
	
	
	
	

	glucose
	
	
	
	
	
	
	
	
	
	

	K+
	
	
	
	
	
	
	
	
	
	

	A/G ratio
	
	
	
	
	
	
	
	
	
	

	albumin
	
	
	
	
	            
	
	
	
	
	

	Urinalysis
	
	
	
	
	
	
	
	
	
	

	volume
	
	
	
	
	
	
	
	
	
	

	pH
	
	
	
	
	
	
	
	
	
	

	bilirubin
	
	
	
	
	
	
	
	
	
	

	urobilinogen
	
	
	
	
	
	
	
	
	
	

	Organ weights
	
	
	
	
	
	
	
	
	
	

	heart :  a or r
	
	
	
	
	
	
	
	
	 6%a, 11%r
	

	liver : a
	
	
	
	
	
	
	
	
	
	

	statistically significant  or  according to Wilcoxon’s two-sample test, Jonckheere’s test ; a or r  = absolute or relative
	
	
	
	
	
	
	
	
	
	


Conclusion: 

Under the test conditions, treatment with CGA 108906 was well tolerated.
NOAEL = 200 mg/kg bw/d.
Guidelines :
Experimental protocol fully in compliance with test method B.7, Annex V, of Directive 96/54/EEC. The study includes a reversibility period of 4 weeks.

GLP : 

Yes (no attest of competent authority)

Material and Methods :
5 Sprague-Dawley rats (Tif: RAIf (SPF))/sex/dose, were administered by gavage CGA 108906 (100 %, B.n. KI-5240/3) at 10, 50, 200 or 1000 mg/kg bw/day suspended in water containing 0.5% CMC and 0.1% Tween 80, seven times per week, 4 weeks. Additional animals were used for recovery evaluation.

The study is accepted.
- Rat,CGA 62826  by  gavage at 10, 50, 200 or 1000 mg/kg bw/d, 28 days (Fankhauser, 1997)
Findings :
All animals survived the 28 days treatment ; body weight development was not affected in any treated group.

Treatment was considered not to have influenced the mean food consumption, and hematological profile.

Blood chemistry was not affected. The treatment did not influence the urine parameters investigated.

There were no effects on functional observational battery, motor activity and histopathology of the nervous system.

Minimal and reversible hypertrophy of the liver hepatocytes in males treated at 200 and 1000 mg/kg bw/d and in females treated at 50, 200 and 1000 mg/kg bw/d, correlated with minimal and reversible liver weight increases, CGA 62826 was shown to exhibit a weak hepatotropic effect.

Table B.5.8.1.3-1 : 28 days subacute study in rats.

	
	Dose (mg/kg bw/day)
	
	
	
	
	
	
	
	
	

	Endpoints
	0
	
	10
	
	50
	
	200
	
	1000
	

	
	_
	_ 
	_
	_ 
	_
	_ 
	_
	_ 
	_
	_ 

	liver weight (r) 
	
	
	
	
	
	(7%)
	(4%)
	(3%)
	 6.7%
	( 6%)

	hypertrophy liver hepatocytes: n affected rats
	1/6
	1/5
	1/5
	1/5
	1/5
	3/5
	3/5
	2/5
	4/5
	3/5

	statistically significant  or  according to Wilcoxon’s two-sample test, Jonckheere’s test ; () = tendency to  ; 

( r) = relative
	
	
	
	
	
	
	
	
	
	


Conclusions :
Taking into account the minimal effect observed as well as their complete reversibility, no toxicological importance is attributed to these findings.

The NOAEL = 1000 mg/kg bw/d

Guidelines:
Experimental protocol fully in compliance with test method B.7, Annex V, of Directive 96/54/EEC. The study includes a reversibility period of 4 weeks.

GLP : 

Yes (no attest of competent authority)

Material and Methods :
5 Sprague-Dawley rats ( Tif: RAIf (SPF))/sex/dose, were administered by gavage CGA 62826 (100 %, B.n. RV-1592/4) at 10, 50, 200 or 1000 mg/kg bw/day suspended in water containing 0.5% CMC and 0.1% Tween 80, seven times per week, 4 weeks. Additional animals were used for recovery evaluation.
The study is accepted.

B.5.8.1.4 Genotoxicity (Annex IIA 5.8.1)
- Salmonella and Escherichia/mammalian -microsome test ,CGA 62826  (Deparade, 1997)
Findings: 

A range-finding study was performed with 6 concentrations ranging from 20.6 to 5000 μg/plate tested with strain Salmonella typhimurium TA 100 and strain Escherichia coli WP2 uvrA to determine the highest concentration to be used in the mutagenicity test. Negative results were observed with both strains.

In the original experiment as well as in the confirmatory experiment, no increased incidence of mutants was observed.

Conclusion :
CGA 62826 did not induce point mutations in S.typhimurium and in E.coli with or without S9.

Guidelines: 

Experimental protocol not fully in compliance with test method B.14, Annex V, directive 92/69/EEC or directive 84/449/EEC or OECD guideline 471 (1983).

Deviation from official protocol : A statistical analysis was not performed, because their use is not generally recommended concerning this particular test.

GLP: 

Yes (no attest of competent authority)

Material and methods: 
CGA 62826 (100 % ; b.n.RV-1592/4) dissolved in DMSO was tested for mutagenicity towards S.typhimurium TA 98, TA 100, TA 102, TA 1535, TA 1537 and E.coli WP2 uvrA with and without liver S9 from Aroclor 1254 pretreated rats. Five concentrations were used : 312, 625, 1250, 2500, 5000 μg/plate. The experiment was repeated . The standard plate incorporation assay was used. 

Indirect mutagens used as positive controls : 2-aminoanthracene, cyclophosphamide.

Direct mutagens used as positive controls : Sodium azide, 4-nitroquinoline, mitomycin-C, 2-nitrofluorene and 9-aminoacridine.The study is performed in good experimental conditions ; the acceptance and evaluation criterias are well defined and appropriate. Positive controls gave the expected results.

The study is accepted.

- CGA 108906, Salmonella and Escherichia / mammalian-microsome test ( Ogorek, 1997)
Findings:
A range-finding study was performed with 6 concentrations ranging from 20.6 to 5000 μg/plate tested with strain Salmonella typhimurium TA 100 and strain Escherichia coli WP2 uvrA to determine the highest concentration to be used in the mutagenicity test. Negative results were observed with both strains.

In the original experiment as well as in the confirmatory experiment, no increased incidence of mutants was observed.

Conclusion : 

CGA 108906 did not induce point mutations in S.typhimurium and in E.coli with or without S9.

Guidelines: 

Experimental protocol not fully in compliance with test method B.14, Annex V, directive 92/69/EEC or directive 84/449/EEC or OECD guideline 471 (1983).

Deviation from official protocol : A statistical analysis was not performed, because their use is not generally recommended concerning this particular test.

GLP: 

Yes (no attest of competent authority)

Material and methods: 
CGA 108906 (100 % ; b.n.KI-5240/3) dissolved in DMSO was tested for mutagenicity towards S.typhimurium TA 98, TA 100, TA 102, TA 1535, TA 1537 and E.coli WP2 uvrA with and without liver S9 from Aroclor 1254 pretreated rats. Five concentrations were used : 312, to 5000 μg/plate. The experiment was repeated . The standard plate incorporation assay was used. 

Indirect mutagens used as positive controls : 2-aminoanthracene, cyclophosphamide.

Direct mutagens used as positive controls : Sodium azide, 4-nitroquinoline, mitomycin-C, 2-nitrofluorene and 9-aminoacridine.The study is performed in good experimental conditions ; the acceptance and evaluation criterias are well defined and appropriate. Positive controls gave the expected results.

The study is accepted.
B. 5.8.2 Supplementary studies (Annex IIA 5.8.2) 
 See point B.5.8.1

B.5.8.3 Summary of toxicity studies on metabolites and supplementary studies (Annex IIA 5.8)
Several studies were performed in order to evaluate the mobility of the a.s./metabolites and the possible contamination of groundwater at level > 0.1 μg/l

- The columns leaching studies indicated the high mobility of both metalaxyl-M and metalaxyl. The mobility of the metabolite CGA 62826 was even higher. (Table B.7.3-5)

- 2 lysimeter studies were performed with metalaxyl. Metalaxyl was recovered in the combined leachate of one year at concentrations of < 0.01 to 0.05 μg/l. The metabolite CGA 62826 was recovered at the concentration of 0.25-4.12 μg/l. The metabolite CGA 108906 was recovered at the concentration of 0.16-1.11 μg/l.

Therefore, the toxicological relevance of the major metabolites found in groundwater (CGA 62826 and CGA 108906) needed to be evaluated.

The toxicity of CGA 62826 or metalaxyl acid (detected in lysimeter leachate and soil, primary metabolite of metalaxyl detedcted in rat urine), CGA 108906 (detected in lysimeter leachate and potato ; not identified in rats) and CGA 107955 (major urinary and faecal metabolite of metalaxyl in rats) was more throroughly investigated.

Toxicity profiles for CGA 62826 and CGA 108906 have been established by determination of acute oral and dermal toxicity in the rat, subchronic (28 days) oral toxicity in the rat and the mutagenic potential in bacteria. 

The two metabolites are clearly less toxic after single oral application than metalaxyl or metalaxyl-M. No significant systemic toxicity was noted with the metabolites.

After dermal application, metabolites CGA 62826 or CGA 108906 caused no systemic toxicity at the test limit dose of 2000 mg/kg bw. Repeated oral administration for 28 days essentially confirmed the difference in toxicity observed after single administration. Both metabolites caused minimal effects only which were all fully reversible. They were all considered non-adverse. For CGA62826, the NOAEL was fixed at 1000 mg/kg bw and at 200mg/kg bw/d for CGA108906. Particularly due to liver toxicity observed at doses down to 150 mg/kg, the NOAEL for metalaxyl was found to be 50 mg/kg bw. No mutagenic effect was found in bacteria up to the test limit concentration of 5000 μg/ml.

Table B.5.8.3-1 : Summary of acute toxicity studies of metabolites of metalaxyl-M

	Type of test

Test species
	Test substance

purity
	Results
	References

	Rat, acute, oral
	metalaxyl-M

97.9%
	LD50 _ : 953 mg/kg bw

LD50 _ : 375 mg/kg bw
	Schoch, 1994a

	Rat, acute, oral
	metalaxyl
	LD50 : 633 mg/kg bw
	

	Rat, acute, oral
	 CGA 108906
 B.n. 5817.1 ; 99%±2%
	LD50  combined >2000 mg/kg bw.
	Hartmann, 1994

	Rat, acute, oral
	CGA 62826; 100%; b.n RV-1592/4
	LD50 >2000 mg/kg bw
	Winkler, 1996a

	Rat, acute, oral
	CGA 62826
batch and purity not specified
	LD50  combined >1000 mg/kg bw.
	Loosli, 1979

	Rat, acute, oral
	CGA107'955
B.n. RV-1553/4 ; 95 %
	LD50 combined > 3000 mg/kg bw
	Sarasin et al., 1986


Table B.5.8.3-2 : Summary of short-term and genotoxicity studies of metabolites of metalaxyl-M

	Type of test

Test species
	Test substance
	NOAEL

mg/kg bw/d
	LOAEL

mg/kg bw/d
	Critical endpoints
	References

	28 day, oral rat
	metalaxyl-M
	50
	150
	 adrenal w.

 blood urea
	Gerspach, 1994

	28 day, oral, rat
	metalaxyl
	50
	150
	 blood Ca 2+and Na+, spleen w.
	Gerspach, 1994

	28 day, oral, rat
	CGA62826
	1000
	-
	-
	Fankhauser, 1997

	28 day, oral, rat
	CGA108906
	200
	1000
	 blood glucose and K+;  heart w.
	Gerspach, 1997

	Ames test
	CGA 62826
	negative
	
	
	Deparade, 1997

	Ames test
	CGA 108906
	negative
	
	
	Ogorek, 1997


B.5.9 Medical data (Annex IIA 5.9)

B.5.9.1 Report on medical surveillance on manufac​turing plant personnel (Annex IIA 5.9.1) 

During the clinical and toxicological development program approximately 270 kg of CGA 329351 (metalaxyl-M) have been produced and formulated. The production personnel is subjected to medical surveillance once a year on a routine basis including anamnesis, physical examination, blood analysis and urine analysis. 

No findings with regard to human health have been reported (Tier I). 

B.5.9.2 Report on clinical cases and poisoning incidents (Annex IIA 5.9.2)
No cases of poisoning have been reported from personnel involved in the production and formulation of metalaxyl-M nor from the field use of the product.

B.5.9.3 Observations on exposure of the general population and epidemio​logical studies (Annex IIA 5.9.3)
No data.

B.5.9.4 Clinical signs and symptoms of poisoning and details of clinical tests (Annex IIA 5.9.4)
In animal studies, symptoms of acute intoxication were unspecific and only transient. The same can be expected for humans. No specific methods have been developed for the determination of metalaxyl or metalaxyl-M in human body fluids.

In open literature, a gas chromatographic/mass spectrometric (GC/MS) method for the determination of combined residues of the fungicide metalaxyl and its metabolites in urine containing the 2,6-dimethylaniline moiety is described. The method is linear over the range of 0.1-5 μg 2,6-dimethylaniline/g urine and has a detection limit of 0.025 μg/g. The chromatographic procedure was applied to an urinary sample of  farmers using a commercial formulation of metalaxyl in an exposure trial. Levels of 2,6-DMA in urine from nonoccupationally exposed persons were below  0.025 μg/g, the detection limit of the method.

Sampling and storage : collect urine samples (2 g) in glass containers with Teflon-lined screw caps. Freeze immedialty and thaw at the time of analysis (Headly et al, 1996). 

B.5.9.5 First aid measures - Therapeutic regimes (Annex IIA 5.9.5) 
As no specific antidote is known, a symptomatic therapy is to be applied on persons showing symptoms after exposure to metalaxyl-M. Contamined skin should be cleaned with soap and water. Since excretion of metalaxyl via the bile is significant, the application of medical charcoal and a laxans may be indicated even in cases when considerable time has elapsed since ingestion.

From open literature, it appeared that metalaxyl, after i.p. injection caused a dose-dependent bradycardia in rats. Pretreatment of rats with phentolamine ( a nonselective a-adrenoreceptor antagonist) and prazosin (an a-adrenoreceptor antagonist) significantly reduced the bradycardia induced by metalaxyl (Naidu and Radhakrishnamurty, 1989).

B.5.9.6.1 Expected effects and duration of poisoning as a function of the type, level and duration of exposure or ingestion (Annex IIA 5.9.6)
Metalaxyl-M is harmful if swallowed.  No cases of poisoning have been reported from personnel involved in the production and formulation of metalaxyl-M nor from the field use of the product. Based on animal data, symptoms of poisoning in humans are expected to be non-specific.

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 (Annex IIA 5.9.6)
-

B.5.10 Summary of mammalian toxicology and proposed ADI, AOEL and drinking water limit (Annex IIA 5.10)
Metabolism :
- After oral low dose administration, during the first 24 h after metalaxyl,  71% (males) and 65.8% (females) of the radioactivity  was excreted via bile  and 31.3 % (male) and 49 % (female) were excreted via urine ; after metalaxyl-M, 40.5% (male) and 49% (female) was excreted in urine.

Urinary excretion  after metalaxyl or metalaxyl-M is quite similar suggesting that the apparent extent of absorption is important, in the same range of magnitude and rapid for both compounds.

- After high oral dose of metalaxyl, 69.4% (male) and 54.5% (female) were excreted via bile and 45.6% (male) and 53.5% (female) in urine, while 30.6% (male) and 35.6% (female) were excreted in urine after  metalaxyl-M.

If it is assumed that the amount of excreted radioactivity via bile and urine represents the bioavailable amount of metalaxyl, then a resorption rate  of  100 % can be calculated for the low and for the high dose male  and female.

Similar kinetic parameters were observed for metalaxyl-M and metalaxyl confirming that absorption, which is most frequently a passive process , does not differentiate between isomers.

Both compounds translocate  easily to almost all tissues except brain, and especially high concentrations in liver, kidney, thyroid, fat and adrenal were observed. The concentrations in organs were somewhat higher in tissues of female rats,  decreased as time elapsed, and were relatively low in all tissues 72 h after administration. 

Metalaxyl-M and metalaxyl do not accumulate.

From the metabolism study, it appears that metalaxyl and metalaxyl-M are metabolized at different rates but along the same routes.

The metabolic pathways were  subdivided into three major pathways : demethylation of the ether, oxidation of the aromatic methyl, demethylation of the ester and  the minor pathway, hydroxylation at the meta position on the phenyl ring.

All metabolites isolated undergo Phase II conjugation reactions and are present as glucuronide and sulfate conjugates. 

For both compounds, faecal and urinary excretions were rapid reaching 73-80% within 24 h.  For both compounds, urinary excretion was more important in females. Increasing the dose of metalaxyl-M lowered the urinary excretion for both sexes with a simultaneous increased faecal excretion.  The quantitative difference  in excretion route may result from differences in  biliary excretion.
The metabolites found in rats, goats and hens indicate that the major metabolic pathway in these species are qualitatively equivalent. Quantitative differences between species are explained by faster metabolic rate of the hen and its greater tendency for oxidative transformations of metalaxyl.
In plants, the detected metabolites suggest phase I oxidation followed by phase II conjugation with sugars.
Metalaxyl-M and metalaxyl are bioequivalent.
Acute toxicity : 
Metalaxyl-M has been studied for systemic toxicity in the rat at doses from 200 to 2000 mg/kg bw orally, 2000 mg/kg bw dermally, and 2.29 mg/m3 by inhalation.  It was estimated that the exposure by inhalation to 2.29 mg/m3 during 4 h is equivalent to a systemic dose of 192 mg/kg bw.  At this inhalation dose, similar signs are observed as after oral administration of 200 mg/kg bw, but of lesser intensity. From the effects observed it can be concluded that metalaxyl-M is toxic for the nervous system, producing central, neuromuscular and autonomic signs, and respiratory insufficiency. It has to be classified as harmful by ingestion.

Metalaxyl-M is not a skin irritant or sensitizer, but has to be classified as an eye irritant.

As far as systemic toxicity is concerned, data from Ciba Geigy indicate that the racemic substance, metalaxyl, produced a qualitatively and quantitatively similar effects.

Genotoxicity:

Genotoxicity testing of the enantiomer metalaxyl-M were confined to point mutation and chromosome aberration tests. No increased number of back mutations were found in any strain or at any concentration of metalaxyl-M in the Ames test. In Chinese hamster ovary cells, none of the experiments revealed biologically significant increased incidences of specific chromosomal aberrations. A weak cell cycle arresting activity was detected.

Metalaxyl-M is devoid of mutagenic and clastogenic potential in vitro, under the conditions of the tests .

The racemate metalaxyl was tested for its mutagenic potential in a variety of different tests covering both , eukaryotes and prokaryotes in vivo and in vitro. 

Although not all of the studies were conducted according to current standards, the aspect of mutagenicity is considered to be adequatly investigated.

No induction of point mutations were observed in bacterial cells and in mouse lymphoma cells. No evidence of mitotic crossing-over, gene conversion or reverse mutation or chromosome loss were observed.

In Chinese hamster ovary cells, in the absence of metabolic activation, metalaxyl increased the frequency of chromosomal aberrations. However, in this study, the purity of the compound was not specified. These effect was confirmed in the open literature using human peripheral lymphocytes. This effect was not reported for metalaxyl-M. 

Metalaxyl did not induce clastogenic or aneugenic effects in vivo.  Interference with DNA primary structure was negative in cells with high (rat hepatocytes) and with low (human fibroblasts) metabolic activity.

Finally, a dominant lethal study did not reveal adverse effects on implantations or embryonic deaths .

In conclusion, metalaxyl-M is devoid of genotoxic effects  in vivo.
Short-term toxicity :

Metalaxyl-M was administered orally in rats in doses from 2 to 300 mg/kg bw/d, and in dogs in doses from 1.5 to 80 mg/kg bw/day. Minimal effects were noted on body weight gain and food consumption.

Effects that were considered to be treatment related include reversible liver weight increases , accompanied by centrilobular hepatocellular hypertrophy in the rat and the  increases in plasma AP and ALT in dogs . The target organ is the liver, showing minimal changes, probably adaptative, due to an increased metabolic activity after short-term exposure, leading to small necrotic effects after long-term exposure.

Metalaxyl increased the level of cytochrome P450 , and  PNOD ( CYP IIB1 marker) and UDP glucuronyl transferase activities after 7 days treatment with 80 mg/kg bw/day.

Quantitatively and qualitatively similar changes were observed with the racemic compound metalaxyl. 

At the higher doses studied, metalaxyl did also produce in the rat extramedullary hematopoiesis and in the dog anemia, increased albumin and renal weight. 

Dermal administration of metalaxyl to rabbits or metalaxyl-M to rats  did not result in local or systemic effects even at limit dose level of 1000 mg/kg bw/d. Comparison of the results with oral data also point to a quite low dermal absorption of 10% or less.

A  NOAEL of 7.5 mg/kg bw/d can be derived from these repeated dose, subchronic experiments.

The bridging study suggests that metalaxyl-M does not exhibit any greater toxicity than metalaxyl and hence studies on metalaxyl may be assessed in place of metalaxyl-M.

Long-term toxicity studies :
Metalaxyl-M was not tested in long-term, repeated dose experiments.

Because of the similarity between the D-enantiomer metalaxyl-M and the racemic metalaxyl in acute, sub-chronic and genotoxicity tests, the test results with metalaxyl are accepted for the evaluation of the potential long-term toxicity of metalaxyl-M.

Metalaxyl was administered in doses from 2 to 55 mg/kg bw/day to rats and from 5 to 150 mg/kg bw/day to mice. It produced very mild liver toxicity.  No treatment related increases in the incidence of tumours was observed.

A NOAEL of 2 mg/kg bw/day can be derived from these repeated dose, chronic experiments.

Neurotoxicity:
Except for  some unspecific symptoms observed in the acute toxicity studies at dose levels at or above the LD50, the acute, short- and long-term studies outlined above revealed neither clinical signs nor any biochemical or histopathological changes, which might point to a neurotoxic potential of metalaxyl or its enantiomer metalaxyl-M.

Additional studies on neurotoxicity are therefore, not necessary.
Reproductive toxicity:
In a bridging developmental study in rats,  metalaxyl-M induced maternal toxicity   at 50 mg/kg bw/d. There was no evidence for embryotoxic or teratogenic potential in rats, up to doses of 250 mg/kg bw/d.

Metalaxyl,  at doses as high as 58 mg/kg bw/d, induced hepatomegaly  but  did not affect reproductive performances. Offspring development remained unaffected in a three generation study in rats.

Metalaxyl in rats, depressed bodyweight gain in dams at 60 mg/kg bw/d and onwards.

In rabbits, adverse effects on maternal weight and food consumption were observed at 300 mg/kg bw/d.

The developmental studies with metalaxyl gave no indication of a teratogenic or embryotoxic potential even when the compound was administered at dose close to maternal lethality.

In the bridging study with metalaxyl-M, there was no evidence of foetotoxicity or teratogenicity confirming the reproductive toxicity profile of metalaxyl-M to be similar to that of metalaxyl.
Toxicity studies on metabolites CGA 108906, CGA 62826 and CGA 107905:

The transformation of metalaxyl-M in soil starts with the cleavage of the ester bond to form the main soil metabolite CGA 62826. The first metabolite is further degraded to several minor metabolite fractions, i.e. CGA 108906, CGA 107955. Under anaerobic conditions, degradation of the parent compound stops at the stage of CGA 62826.

Several studies were performed in order to evaluate the mobility of the a.s./metabolites and the possible contamination of groundwater at level > 0.1 μg/l

- The columns leaching studies indicated the high mobility of both metalaxyl-M and metalaxyl. The mobility of the metabolite CGA 62826 was even higher. (Table B.7.3-5)

- 2 lysimeter studies were performed with metalaxyl. Metalaxyl was recovered in the combined leachate of one year at concentrations of < 0.01 to 0.05 μg/l. The metabolite CGA 62826 was recovered at the concentration of 0.25-4.12 μg/l. The metabolite CGA 108906 was recovered at the concentration of 0.16-1.11 μg/l.

Therefore, the toxicological relevance of the major metabolites found in groundwater (CGA 62826 and CGA 108906) needed to be evaluated.

The toxicity of CGA 62826 or metalaxyl acid (detected in lysimeter leachate and soil, primary metabolite of metalaxyl detedcted in rat urine), CGA 108906 (detected in lysimeter leachate and potato ; not identified in rats) and CGA 107955 (major urinary and faecal metabolite of metalaxyl in rats) was more throroughly investigated.

Toxicity profiles for CGA 62826 and CGA 108906 have been established by determination of acute oral and dermal toxicity in the rat, subchronic (28 days) oral toxicity in the rat and the mutagenic potential in bacteria. 

The two metabolites are clearly less toxic after single oral application than metalaxyl or metalaxyl-M. No significant systemic toxicity was noted with the metabolites.

After dermal application, metabolites CGA 62826 or CGA 108906 caused no systemic toxicity at the test limit dose of 2000 mg/kg bw. Repeated oral administration for 28 days essentially confirmed the lower    toxicity of these metabolites  observed after single administration. Both metabolites caused only minimal effects  which were all fully reversible. They were all considered non-adverse. The NOAEL was fixed at 1000 mg/kg bw For CGA62826 and at 200mg/kg bw/d for CGA108906. No mutagenic effect was found in bacteria up to the test limit concentration of 5000 μg/ml.
B.5.10.1. Establishment of an Acceptable Daily Intake ( ADI )

An ADI can be calculated from a NOAEL of 2 mg/kg bw/d (lowest NOAEL), identified in the 2 year rat study. Applying an assessment factor of 100 (10 for interspecies variation x 10 for intraspecies variation), the acceptable daily intake becomes :

ADI = 0.02mg/kg bw/day.
The same ADI was proposed by the notifier.

B.5.10.2. Establishment of an Acceptable Operator Exposure Level (AOEL)
The AOEL short-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 assessment factor, chosen in function of the critical effect observed in the animal experiments.

It appears from the dog experiment that a subchronic exposure to 7.25 mg/kg bw/d (lowest NOAEL, taken from the 90 day and 6 months studies  in dog) of metalaxyl-M will not result in any toxic effect. A much longer , 2 year study in dog, but with metalaxyl, gave 8 mg/kg bw/d just at the limit of toxicity.  A dose of 7.5 mg/kg bw/d represents a mean between the 2 dog studies. The oral absorption seems to be 100%, which means that the absorbed NOAEL is also 7.5 mg/kg bw/d. Applying an assessment factor of 100 for extrapolation to man. The acceptable operator exposure level, expressed as an internal, systemic dose becomes:

AOEL systemic = 0.075 mg/kg bw/d
A short-term dermal test exists in the rat , which would  allow the calculation of a dermal AOEL. In this study, a NOAEL of 1000 mg/kg bw/d was reported.

AOEL dermal = 10 mg/kg bw/d
B.5.10.3. Establishment of the (theoretical) drinking water limit.
On the basis that exposure through drinking water should not account for more than 10% of the ADI, assuming an average consumption of 2 l of water per day and an average body weight of 70 kg, a limit of   0.07  mg/l is proposed.

MAC = ADI x bw x P = 0.02 x 70x0.1 = 0.07 mg/l

 C                           2
MAC = maximum allowable concentration

This concentration of 70 ppb is quite above the European maximal concentration in drinking water for any pesticide, e.g.,0.1 ppb.
Ridomil Gold 480 EC
Emulsifiable concentrate containing 480 g/l of metalaxyl-M  to be used for the control of soil-borne fungi on a broad range of plants (tobacco, turf, foliage, bedding plants, flowers, wooden ornamentals and conifers in nurseries ) and crops (e.g. stone fruit, apples, avocado trees, asparagus, kiwi fruit, strawberries and carrots) against soilborne Peronosporales.
B.5.11.a Acute toxicity including irritancy and skin sensitization of the preparations (Annex IIIA 7.1)

B.5.11.1.a Acute oral toxicity (Annex IIIA 7.1.1) 
- Ridomil Gold 480 EC, rat, 1000 or 2000 mg/kg bw for females and 2000 or 3000 mg/kg bw for males (Marty, 1995c)
Findings:
Mortality : 1/5 female at 1000 mg/kg bw ; all females at 2000 mg/kg bw ; 2/5 males dosed at 3000 mg/kg bw. 

Mean bodyweight of surviving animals was not affected.

Clinical signs : 

At 1000 mg/kg bw : ataxia, recumbency and convulsions were seen in 3/5 females.

At 2000 mg/kg bw : prior death, all females showed respiratory sounds, hyperreflexia, convulsions and trismus. All males of this dose showed ataxia five hours after application.

At 3000 mg/kg bw : tonic convulsions or ataxia were seen in male animals.

Convulsions and hyperrreflexia were limited to doses inducing mortality.

Necropsy : 4/5 females at 2000 mg/kg bw showed dilatation of the stomach.
Conclusions: 

Surviving animals recovered within 4 days.

LD50 male > 3000 mg/kg bw

LD50 female > 1000 mg/kg bw and < 2000 mg/kg bw

Guidelines :
Experimental protocol not fully in compliance with method  B.1 Annex V. Directive 92/69/EEC, or OECD 401(1981-1987)
Deviation from official protocol : only 2 doses used ; LD50 was not determined in females.

GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex  received a single intragastric intubation of CGA 329351 EC 480 (B.n. P.409001 ; liquid) in water  at 1000 and  2000 mg/kg bw for females and at 2000 mg/kg bw and 3000 mg/kg bw for males.
B.5.11.2.a Acute percutaneous toxicity (Annex IIIA 7.1.2)
- Ridomil Gold 480 EC, rat, dermal application, 4000 mg/kg bw, semi-occluded  (Marty, 1995b)
Findings:
No signs were observed in this study. At autopsy, no deviations from normal morphology were found.

Conclusion:
LD50 male > 4000 mg/kg bw

LD50 female > 4000 mg/kg bw

LD50 combined > 4000 mg/kg bw

Guidelines:
Experimental protocol  in  compliance with method  B.3 Annex V of  Directive 92/69/EEC.
GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex were dermally exposed to CGA 329351 EC 480(B.n. P.409001 ; liquid) undiluted  at 4000 mg/kg bw under semi-occluded dressing for 24 h.
B.5.11.3.a Acute inhalation toxicity to rats (Annex IIIA 7.1.3)
Metalaxyl-M has a low vapour pressure fairly below 10-2 Pa. The formulation is a EC-formulation. No acute inhalation toxicity test is required.

B.5.11.4 .a Skin irritation (Annex IIIA 7.1.4)
- Ridomil Gold 480 EC,  3 Rabbit, 0.5 ml , semi-occluded patch 4 hours  (Marty, 1994a)
Findings:

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

< Score erythema > 24+48+72 h = 0.9

< Score oedema > 24+48+72 h = 0

Conclusions :
Ridomil Gold 480 EC is not a skin irritant.
Guidelines :
Protocol in compliance with method B.6 of directive 92/69/EEC or OECD guideline 406(1981)

GLP : 

Yes (no attest of competent autority)

Material and Methods :
Shaved skin of 3 female New Zealand white rabbits (Chbb:NZW) was exposed to 0.5 ml CGA 329351 EC 480 (B.n.P.409001 ; liquid) under semi-occluded dressing for 4 hours.

B.5.11.5.a  Eye Irritation (Annex IIIA 7.1.5) 
- Ridomil Gold 480 EC,  3  Rabbits, 0.1 ml  (Marty, 1994b)
Findings:
< Score cornea opacity  > 24+48+72h = 1/1/1

< Score iris > 24+48+72 h =1/1/0.66

< Score redness > 24+48+/72h =2/2/2

< Score chemosis > 24+48+72 h=1/1.33/1.33

After 10 days : 

< Score cornea opacity  > 24+48+72h = 0/0/0   

< Score iris  > 24+48+72 h =0/0/0

< Score redness > 24+48+/72h =0/0/0

< Score chemosis > 24+48+72 h=0/0/0

Conclusions :
Ridomil Gold 480 EC  is irritating to eyes.

Guidelines :
Protocol in compliance with method B.5 of Directive 92/69/EEC.

GLP : 

Yes (no attest of competent autority)

Material and Methods :
0.1 ml CGA 329351 EC 480( B.n.P.409001) was placed into the conjunctival sac of the left eye of each of 3 females New Zealand white rabbits (Chbb : NZW)
B.5.11.6.a Skin sensitization (Annex IIIA 7.16)
- Ridomil Gold 480 EC,  Guinea pigs, Buehler test (Marty, 1995a)
Findings :
Bodyweights were not affected by treatment. 10% to 20% of the animals of the test group showed skin reactions 24 and 48 h after removing the dressings, respectively.

Conclusion :
Ridomil Gold 480 EC  is a skin sensitizer.

Guidelines :
Protocol  in compliance with method B.6, Annex V, Directive 92/69/EEC.Buelher test.

GLP : 

Yes (no attest of competent autority)

Material and Methods :
An irritation screening study was conducted with CGA 329351 EC 480 ( batch n. P.409001; liquid)  administered at 10 %, 30% and 50 % w/v in deionized water .Dermal reactions were observed with 30, 50 and 100% CGA 329351 EC 480. Therefore, the following concentrations were used for the main study : 

Epidermal induction : 50% in distilled water (week 1 to 3)

Epidermal challenge : 10% in distilled water (week 5).

10 Pirbright white strain (Tif : DPH)  guinea pigs/sex, and iIn the control group 5 animals were used.

B.5.11.7.a  Supplementary studies for combinations of plant protection products (tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7) 
Not required.

B.5.12.a  Dermal absorption (Annex IIIA 7.3)

B.5.12.1.a  Dermal absorption, in vivo in the rat (Annex IIIA 7.3)
- Dermal absorption study in rats , using metalaxyl dissolved in tetrahydrofuran (Ballantine, 1984)
Findings:

 After a single dermal application, metalaxyl was absorbed through the skin with a T ½ around 12 to 20 hours. Within the first 8 hours, 28-40% of the dose was absorbed through the skin. Around 70-80% of the absorbed dose was eliminated with urine and faeces within 72 hours .

Table B.5.12.1-1a :  Excretion profile and  recovery of radioactivity in % of the administered dose, during 72 hours after a single dermal application of metalaxyl.

	
	Recovery of radioactivity (% of dose administered)
	
	
	

	
	1 mg/kg bw
	
	10 mg/kg bw
	

	
	_
	_
	_
	_

	Urine (hours)
	
	
	
	

	0-24
	21.56
	22.29
	14.4
	20.11

	24-48
	16.51
	21.34
	13.7
	20.61

	48-72
	8.69
	12.40
	7.48
	12.69

	Faeces (hours)
	
	
	
	

	0-24
	13.55
	5.2
	10.49
	6.32

	24-48
	15.24
	11.89
	15.34
	11.46

	48-72
	9.69
	8.35
	7.42
	6.72

	Tissues
	2.44
	1.43
	1.6
	0.98

	Blood
	0.07
	0.07
	0.04
	0.05

	Carcass
	10.60
	17.55
	14.85
	11.26

	Volatiles
	0.80
	0.69
	0.47
	0.51

	Cage wash
	5.00
	4.68
	4.72
	4.79

	Skin wash /dissolved skin
	
	
	
	

	2h
	97.8/0.45
	88.85/0.44
	90.98/0.57
	87.25/0.3

	4h
	83.86/0.53
	80.93/0.44
	90.21/0.47
	79.01/0.39

	8h
	67.15/0.68
	64.79/0.39
	72.1/0.42
	59.17/0.29

	24h
	17.29/0.47
	24.21/0.38
	33.33/0.56
	40.76/0.17

	48h
	3.17/0.6
	5.19/0.28
	20.25/0.27
	6.07/0.16

	72h
	2.17/0.7
	3.13/0.42
	10.41/1.24
	3.2/0.49

	Total recovery 72 h
	107.74
	109.44
	102.6
	99.19

	T ½ skin penetration(hours)
	11.9
	13
	20.1
	13.5


Guidelines :

According to the draft document OECD (June 1996) percutaneous absorption: in vivo study, careful consideration should be given to the solvent used, water should be the preferred solvent and not tetrahydrofuran .According to the applicant, the penetration factor was determined with the active ingredient dissolved at a high concentration in an organic solvent, which is likely to enhance the absorption of the applied material. The application of the above factor would therefore lead to a significant over-estimation of the dermal absorption.  
GLP :

No
Material and methods: 14 C metalaxyl (specific activity: 10 μCi/mg ; radiopurity >99% ) dissolved in tetrahydrofuran was dermally applied to the klipped back skin  to 24 Harlan Sprague-Dawley rats/sex/dose  at 1 or 10 mg/kg bw. Groups of 4 animals were sacrificed after 2, 4, 8, 24, 48 and 72 h. Radioactivity was removed from the skin by overnight soaking in tetrahydrofuran.The applied volume was 15-20 μl. 
This study was not used for the final evaluation.
- Dermal absorption of Metalaxyl-M formulated as Ridomil Gold 480 EC in rats ( Mewes, 1998a)
Findings: 

Experimental recovery was between 94.9 and 106.6% of the applied dose.

Unabsorbed dose was removed after 8 h application . At low dose,  the blood level increased very fast and reached a first maximum at 1 h (0.057 ppm) after application and a second after 12 h (0.044 ppm) suggesting a wash out effect. At high dose, blood levels reached 0.4 ppm at 8 h and at 24 h (1.5 ppm) after treatment.

About 34.8 % and 16.5% of the low and high dose were systemically absorbed within 48 h, indicating a moderate absorption. The penetration rate was only 6-times higher at the high dose than at the low dose while the dose increased by a factor of 50 suggesting saturation of the absorption process. A substantial amount of metalaxyl-M remaining in the treated skin after washing-off was available for systemic absorption, representing 20.5% of the low dose and 3% of the high dose at 8 h.

Table B.5.12.1 -2.a  : Dermal absorption study in rats at two concentration levels .

	
	Recovery of radioactivity in % of administered dose
	
	
	
	
	

	
	0.094 mg/cm2
	
	
	4.7 mg/cm2
	
	

	Time (h)
	8
	24
	48
	8
	24
	48

	urine
	2.31
	11.85
	13.5
	0.33
	2.82
	6.45

	faeces
	0.07
	9.13
	16
	<0.01
	2.32
	6.35

	cage wash
	0.32
	0.69
	0.47
	0.04
	0.18
	0.66

	control skin and blood
	0.04
	0.04
	0.01
	<0.01
	0.01
	0.07

	residual carcass
	23.1
	13.6
	4.72
	2.62
	3.94
	2.9

	systemic absorption
	25.8
	35.3
	34.7
	3
	9.3
	16.5

	treated skin
	20.5
	8.5
	5.5
	15.1
	10.2
	10.7

	Absorbed dose (Σ syst.absorption + treated skin)
	46.33
	43.85
	40.3
	18.14
	19.46
	27.21

	dislodged dose
	60.2
	55.8
	54.6
	82.1
	81.1
	70.9

	recovery
	106.5
	99.6
	94.8
	100.2
	100.6
	98.1


Conclusion: After dermal application, absorption  reached 46 - 40% of the low  dose and 18-27% of a high dose  within 48 h.

Guidelines: 

The study was conducted according to the  OECD guideline , percutaneous absorption, in vivo model, draft document 1996.

Deviation from the protocol: an exposure period of 6 h or 24 h should be used. In this study, an exposure time of 8 h was used

Material and methods: 

Metalaxyl-M (97.3%, AMS 758/101; specific activity = 21 kBq/mg) was phenyl-U- 14C labeled and formulated as in Ridomil Gold 480 EC. 12 Male Tif:RAI f(SPF) rats/dose received 0.094 mg/cm2 or 4.66 mg/cm2 disssolved in water  applied to the shaved skin, covered with non-occlusive tape for 8 hour. Urine and faeces were collected as well as blood and tissues up to 48 h after application.

B.5.12.2a Comparative dermal absorption, in vitro using rat and human skin  Annex IIIA 7.3)
- in vitro percutaneous absorption of CGA 329351 formulated as Ridomil Gold 480 EC through rat and human epidermis (Mewes, 1998b)
Findings: 

The dose selection was based on the application concentrations: 

A1 reflects the highest concentration for foliar application, a 0.2% dilution

A2 represents the highest concentration for soil application, a 1.9% dilution.

A3 represents the exposure of the skin to the undiluted formulation.

Results of in vitro dermal penetration study is presented in table B.5.12.2-1. Total dermal absorption was calculated for an 8 h period (table B.5.12.2-2).

Table B.5.12.2 -1a : Penetration of metalaxyl-M  through rat and human epidermis

	Species
	mg applied /cm2
	rate of penetration 

μg/cm2/h
	time lag

(h)
	Recovery at 48 h
	
	

	
	
	
	
	receptor fluid 
	 Epidermis 
	Surface washings 

	rat
	0.083
	12
	0.7
	70.5
	9.24
	14

	rat
	0.76
	128.1
	0.5
	70.6
	6.58
	20.5

	rat
	40.1
	109.7
	2
	24
	15
	65

	human
	0.083
	2
	1.7
	36.6
	21.9
	37

	human
	0.77
	35.5
	1.4
	54
	12.57
	39.7

	human
	40.2
	34.7
	7
	4.7
	2.85
	99.23


 B.5.12.2 -2a : Total dermal  penetration of metalaxyl-M  for an 8 h period
	Species
	Nominal dose
	Penetration rate

(% applied dose/cm2/h)
	Estimated total penetration in 8 h

(% applied dose)

	rat
	0.083
	14.4
	112

	rat
	0.76
	16.8
	134

	rat
	40.1
	0.274
	2.2

	human
	0.083
	2.4
	19.2

	human
	0.77
	4.6
	37

	human
	40.1
	0.086
	0.688


Conclusion : 

After in vitro application, it can be concluded that dermal absorption value of 0.68% from the formulation and 19% from the spray dilution should be used. Penetration of metalaxyl-M through rat epidermis occurrs  at a faster rate ( 6 times   higher for low dose and 3 times higher for a concentrated solution) and to a higher extent than human epidermal membranes.

Comment : 

From the in vitro studies in which rat and human skin absorption rate were measured, it appeared that  penetration into rat skin is 6 times higher for a low dose and 3 times higher for a high dose than human skin. After dermal application in vivo, absorption  reached 46 - 40% of the low  dose and 18-27% of a high dose  within 8-48 h. A correction factor can be applied to the in vivo rat study for estimation of human absorption giving for the low dose 7% (43% : 6) and 8% (25%: 3) absorption  for the high dose. 

The RMS proposes to make the estimation of operator exposure with a value of 10%.

Guidelines: 

Experimental protocol in accordance with  draft document OECD guideline (june 1996)

Material and methods: 

30 male (Tif: RAI f(SPF)) rats were sacrificed and the full tickness skin on the abdominal site was excised after clipping and stored at -18C. Abdominal human cadaver skin was obtained. The area of epidermis exposed to the donor chamber was 0.64 cm2. Phenyl-(U)- 14 C labeled metalaxyl-M was used ( 99.4% purity). Specific activities : 755 kBq/mg, 78 kBq/mg and 1.53 kBp/mg for A1, A2 and A3 respectively. The test substance was formulated as a 480 EC formulation containing 46.2% w/w active ingredient. The formulated low and middle dose was mixed with water and each cell received a 50 μl aliquot at doses given in table B.5.12.2-3.

The integrity of epidermal membranes was checked. A 50μl aliquot of formulated and diluted test substance mixed with water was applied to the epidermal surface. The donor chamber was left open. The perfusates were collected at ambient temperature in time intervals as follows : 0-6 h: 1 h intervals; 6-24 h : 2 h intervals and 24-48 h : 4 h intervals. 48 h after application, the epidermal surface was rinsed with ethanol/water (1:1 v/v) and radioactivity in skin rinse was determined.

Table B.5.12.2-3a: Doses applied.

	Group (species)
	Dose(level)
	Applied dose
	
	
	

	
	
	mg/cell
	mg/ cm 3
	mg/ cm 2
	kBq/cell

	rat
	A1
	0.053
	1.06
	0.083
	40

	
	A2
	0.484
	9.7
	0.76
	37.8

	
	A3
	25.64
	512.8
	40.1
	39.2

	human
	A1
	0.053
	1.06
	0.083
	40

	
	A2
	0.490
	9.8
	0.77
	38.2

	
	A3
	25.72
	514.3
	40.2
	39.4


B.5.13.a Toxicological data on non active substances (Annex IIIA 7.4 and point 4 of the introduction)
The formulation Ridomil Gold 480 EC  contains emulsifiers and solvents:

- Nonylphenol polyglycolether : LD50 oral > 2000 mg/kg bw ; irritating for eyes ; not skin irritant.

- Castor oil polyglycol ether : LD50 oral > 2000 mg/kg bw ; not irritant for skin and eyes.

- Dodecy benzene sulfonic acid calcium salt linear : LD50 oral > 2000 mg/kg bw ; eye and skin irritant.

- Butyrolactone : LD50 = 1580 mg/kg bw ; eye irritant ; not skin irritant.

- Fatty acid esters ME C6-10 : LD50 oral > 2000 mg/kg bw ; skin and eye irritant.

B.5.14 .a  Summary of toxicity of the formulation Ridomil Gold 480 EC
Table B.5.14-1 : Summary of toxicity of Ridomil gold 480 EC 

	Type of test

Test species
	Test substance


	Results
	Classification
	References

	Acute, oral, rat
	CGA 329351 EC 480 (B.n. P.409001)
	_ :> 3000 mg/kg bw

_ : > 1000 mg/kg bw and < 2000 mg/kg bw
	Xn, R22
	Marty, 1995c

	Dermal, rat
	CGA 329351 EC 480(B.n. P.409001)
	_ :> 4000 mg/kg bw

_ :> 4000 mg/kg bw

combined > 4000 mg/kg bw
	-
	Marty, 1995b

	Rabbit, skin irritation
	CGA 329 351 EC 480

 ( B.n.P.409001)
	 not  irritant
	-
	Marty, 1994a

	Rabbit, eye irritation
	CGA 329 351 EC 480

 ( B.n.P.409001)
	  irritant
	Xi, R36
	Marty, 1994b

	Guinea pig, Buelher test 
	CGA 329 351 EC 480

 ( B.n.P.409001)
	sensitizer
	R43
	Marty, 1995a


B.5.15.a  Exposure data (Annex IIIA 7.2)

B.5.15.1.a  Estimation of operator exposure (Annex IIIA 7.2.1.1)
The formulation Ridomil Gold 480 EC (EC containing 480 g/l metalaxyl-M) is sprayed on the soil surface or the seedling bed using hand-held or tractor mounted equipment. It may also  be used as a dip for seedlings.  Use rates in ornamentals, turf and most crops are in the range of 0.5-2 l/ha. Soil spraying around trees may use up to 8.5 l/ha suspended in 500 l of water.

Neither the English nor the German exposure model provide specific model data to individually calculate the operator exposure for all the above application techniques. However, the use of hand-held spraying equipment generally leads to a higher operator exposure than tractor mounted devices. As the treatment of soil is not foreseen in the exposure models available, model calculations were made on the basis of the knapsack spraying of low crops. It can be expected that soil spraying will lead to a lower contamination of the working clothes also therefore the calculations are likely to over-estimate exposure during spraying. Also the other model assumptions were set in a way to provide a worst case scenario, with the highest application rates and a high daily work rate selected. The resulting worker exposure will therefore exceed realistic values and is considered to cover all intended uses of the product.

Applications parameters :
Table B.5.15.1-1 : Application parameters .

	Application technique
	Treatment of 
	Max.

application rate (kg a.s./ha)
	Water vol.

(L/ha)
	Highest spray cc (g a.s./hl)
	Treatment area (ha)

	hand held spraying equipment
	field crops, ornamentals-seedling beds
	0.96
	500
	192
	1 (UK)

1(G)

	hand held spraying equipment
	orchards-root zone of trees
	4.08
	500
	816
	0.33 (G)

0.33 (UK)


The following parameters were taken into account for exposure estimates :

	
	UK POEM
	GERMAN MODEL

	Use rate:
	0.96 or 4.08 kg a.s./ha
	0.96 or 4.08 kg a.s./ha

	Number ha treated/day:
	1 (field crops, ornamentals) or 0.33 (root zone of trees)
	1 (field crops, ornamentals) or 0.33 (root zone of trees)

	Application equipment:
	knapsack, hydraulic nozzles, low level
	hand held equipment high crop

	Body weight:
	60 kg
	70 kg

	AOELsytemic:
	0.075 mg/kg bw/day
	Itol = 5.25

	AOEL dermal:
	10 mg/kg bw/day
	Dtol = 700

	Dermal absorption:
	10%
	


A dermal absorption study performed on rat skin demonstrated that the mean absorbed dose was approximatively 7-8% for a 8 hour period. On the basis of a comparison between the  acute oral and dermal toxicity studies, a dermal absorption of  10% was suggested. Calculations were made with 10%.

Protective equipment :

Calculations were made for scenarios with and without protective equipment:

- gloves worn during mixing/loading and spraying (UK model)

- gloves worn during mixing/loading and  spraying,  protective clothing, boots and broad rimmed head gear  during spraying (German model).

Expected operator exposures :

Table B.5.15.1-2 : Estimated operator exposure (mg/person/day) according to the UK POEM model

	Product/

Application method/ 

crop
	Dermal absorbed dose

 (mg/person/day)
	
	Inhalation exposure 

(mg/person/day)
	Total absorbed dose

( m g/

 per​son/day)

	
	Mix/

load
	Spray
	Spray
	

	Type of protection : none
	
	
	
	

	Field crops
	16.32
	19.58
	0.230
	36.13

	root zones of trees
	5.28
	83.23
	0.979
	89.48

	Type of protection : gloves during mixing/loading and spraying
	
	
	
	

	Field crops
	1.632
	9.50
	0.230
	11.366

	Trees
	0.528
	40.39
	0.979
	41.89


Table B.5.15.1-3 : Estimated operator exposure (mg/person/day) according to the German  model

	Product/

Application method/ 

crop
	Dermal exposure

 (mg/person/day)
	
	
	Inhalation exposure 

(mg/person/day)
	
	
	Total external exposure

(mg/person/day)

	
	Mix/

load
	Spray
	Total
	Mix/

load
	Spray
	Total
	

	Type of protection : none
	
	
	
	
	
	
	

	Field crops
	196.8
	38.78
	235.6
	0.048
	0.288
	0.336
	235.92

	root zones of trees
	276.01
	54.4
	330.4
	0.0673
	0.403
	0.470
	330.88

	Type of protection : gloves during mixing/loading and spraying
	
	
	
	
	
	
	

	Field crops
	1.968
	3.605
	5.57
	0.048
	0.288
	0.336
	5.909

	root zones of trees
	2.760
	5.057
	7.82
	0.0673
	0.403
	0.470
	8.29


Comparision of estimated and tolerable exposure :
Table B.5.15.1-4 : Exposure as a proportion of AOEL -UK model

	Product/

Application method/ 

crop
	total systemic exposure-60 kg person (mg/kg bw/d)
	
	% of AOEL
	

	
	no PPE worn
	PPE worn
	no PPE worn
	PPE worn

	Field crops, ornamentals
	0.602
	0.189
	802
	251

	root zones of trees
	1.491
	0.698
	1987
	930


Table B.5.15.1-4 : Total degree of exposure E - German  model

	Product/Application method/ crop
	Total exposure - 70 kg person (mg/kg bw/day)
	E

	
	no PPE worn
	no PPE worn

	Field crops, ornamentals
	3.37
	0.400

	root zones of trees
	4.72
	0.561


Conclusions :
Exposure calculations performed according to German and UK models give results rather different in terms of exposure. Nevertheless, the following conclusions can be taken :

 - The operator exposure exceeds the values (% AOEL) with or without protective equipment for all scenarios  according to the UK model.

- Operator exposure can be considered as ‘ acceptable ‘ for the 2 scenarios (field crops and ornamentals , root zones of trees) according to the German model. 

However, it must be taken into account that the models do not perfectly cover the application profile of Ridomil Gold 480 EC, it is therefore justified to conclude that adherence to the recommended operator protection measures is sufficient to guarantee for a safe use.

B.5.15.2a. Measurement of operator exposure (Annex IIIA 7.2.1.2)
No data. Not necessary.

B.5.15.3.a  Estimation of bystander exposure (Annex IIIA 7.2.2)
Ridomil Gold 480 EC is applied by downward spraying on the soil, by dipping of seedlings or by direct painting on the stem of affected plants. Therefore, limited exposure of bystanders can be anticipated from the normal use of the product. As the vapour pressure of the a.s. is also low, bystander exposure is likely to be zero.

B.5.15.4.a  Estimation of worker exposure (Annex IIIA 7.2.3.1)
Ridomil Gold 480 EC is applied onto or into the soil and the vapour pressure of its a.s. is low. It is therefore, not necessary to define a particular re-entry period for workers.

B.5.15.5.a  Measurement of worker exposure (Annex IIIA 7.2.3.2)
No data. Not necessary.

Ridomil Gold MZ 68 WP
Wettable powder containing 4% metalaxyl-M  in combination with 64% mancozeb.

B.5.11.b  Acute toxicity including irritancy and skin sensitization of the preparations (Annex IIIA 7.1)

B.5.11.1.b  Acute oral toxicity (Annex IIIA 7.1.1) 
- Ridomil Gold MZ 68 WP, rat,  2000 mg/kg bw  (Marty, 1995e)
Findings:
Mortality: no deaths were reported during the study.

Bodyweight changes: not affected by treatment.

Clinical signs : piloerection, hunched posture, and dyspnea were seen, being common symptoms in acute tests.

Necropsy: no deviation from normal morphology were found in all animals.

Conclusion : 

The animals recovered within 3 days.

LD50 male > 2000 mg/kg bw

LD50 female > 2000 mg/kg bw

LD50 combined > 2000 mg/kg bw

Guidelines :
Experimental protocol  in compliance with method  B.1 Annex Vof  Directive 92/69/EEC, or OECD 401(1981-1987)
GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex  received a single intragastric intubation of Ridomil Gold MZ 68 WP (B.n. P.403001) in water  at 2000  mg/kg bw .

B.5.11.2.b  Acute percutaneous toxicity (Annex IIIA 7.1.2)
- Ridomil Gold MZ 68 WP, rat, dermal application,  2000 mg/kg bw  (Marty, 1995f)
Findings: 
Mortality : no mortalities occurred in this study.

Bodyweight changes were not affected.

Clinical signs: no symptoms were observed

Necropsy findings: no deviation from normal morphology were found.

Conclusion : 
LD50 male > 2000 mg/kg bw

LD50 female > 2000 mg/kg bw

LD50 combined > 2000 mg/kg bw

Guidelines:
Experimental protocol  in compliance with method  B.3 Annex V of  Directive 92/69/EEC.
GLP : 

Yes ( no attest of competent autority)

Material and Methods :
5 Albino rats (Tif: RAI f (SPF))/sex were dermally exposed to Ridomil Gold MZ 68 WP (B.n. P.403001) undiluted  at 2000 mg/kg bw under semi-occluded dressing for 24 h.
B.5.11.3.b  Acute inhalation toxicity to rats (Annex IIIA 7.1.3)
- Ridomil Gold MZ 68 WP , rat, nose-only exposure, 4 hour, 5.16 g/m3  (Arts, 1995)
Findings: 
Mortality : no mortalities occurred in this study.

Bodyweight gain or slight to moderate decreases in bw were observed in all rats seven days after treatment.

Clinical signs: slight irregular breathing and slight to moderate decreased breathing rate were observed in all rats during exposure. Shortly after exposure, piloerection, lethargy and yellow discoloured fur were seen in most rats. Three rats showed closed eyes, in 2 other rats bloody discharged was observed around the eyes.

Abnormalities during the observation period : yellow fur (all rats), dirty fur (3/5females) dark eyes (6/10 rats), bleopharospasms (2/5 males), encrustations around nares (2/5 males) and dyspnoea (1/5 females).These effects were restricted to the first 3 days . 

Necropsy findings: all females showed sparsely haired shoulders. Lungs with small white spots were observed in 4/10 rats.

Conclusions :
4-hour LC50 > 5.16 g/m3 ( LC50 x7 l x1000 mg/kg x 4 hours = > 434 mg/kg bw)
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Guidelines :
Protocol in compliance with method B.2, Annex V of directive 92/69/EEC

GLP :
Yes

Material and Methods :
5 SPF-reared Wistar derived (Crl:WI (WU)BR) rats/sex  were exposed nose only to5.16 g/m3 Ridomil Gold MZ 68 WP (B.n. P.403001). The test atmosphere was generated by passing the test material using a dry material helix feeder to a jet mill. The MMAD was calculated to be 3.1μm

B.5.11.4.b  Skin irritation (Annex IIIA 7.1.4)
- Ridomil Gold MZ 68 WP , rabbit, dermal application, 0.5 g,  4 hour  (Marty, 1994d)
Findings : 

At reading 24 up to 72 h the erythema and edema reactions in 2 animals were extended beyond the application area. Reactions were observed within 10 days after removing the bandages, scaling at the application area was observed on day 7 and 10 in all animals. The skin reactions observed were reversible until the end of the observation period on day 14.

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

< Score erythema > 24+48+72 h =1.33/1/1.33

< Score oedema > 24+48+72 h = 0.67/0.33/0.33

Conclusions :
Ridomil Gold MZ 68 WP  is not a skin irritant.
Guidelines :
Protocol in compliance with method B.6 of directive 92/69/EEC or OECD guideline 406(1981)

GLP : 

Yes (no attest of competent autority)

Material and Methods :
Shaved skin of 3 female New Zealand white rabbits (Chbb:NZW) was exposed to 0.5 g  Ridomil Gold MZ 68 WP (B.n. P.403001) under semi-occluded dressing for 4 hours.
B.5.11.5.b  Eye Irritation (Annex IIIA 7.1.5) 
 - Ridomil Gold MZ 68 WP, rabbit, 0.1 ml (36 mg) (Marty, 1995g)
Findings:
< Score cornea opacity  > 24+48+72h = 0.33/0/0

< Score iris > 24+48+72 h =0.33/0/0

< Score redness > 24+48+/72h =1.66/1/1

< Score chemosis > 24+48+72 h=1.33/0.33/0.67

The eye reactions observed were reversible until the end of the observation period on day 7.
Conclusions :
Ridomil Gold MZ 68 WP is not irritating to eyes.

Guidelines :
Protocol in compliance with method B.5 of Directive 92/69/EEC.

GLP : 

Yes (no attest of competent autority)

Material and Methods :
0.1 ml (36 mg) Ridomil Gold MZ 68 WP (B.n. P.403001) was placed into the conjunctival sac of the left eye of each of 3 (2 male and 1 females) New Zealand white rabbits (Chbb : NZW)

B.5.11.6.b  Skin sensitization (Annex IIIA 7.16)
 - Ridomil Gold MZ 68 WP, Buehler test, (Marty, 1995h)
Findings :
Bodyweights were not affected by treatment. None of the animals of the test group showed skin reactions 24 and 48 h after removing the dressings, respectively.

Conclusion :
Ridomil Gold MZ 68 WP is not a skin sensitizer.

Guidelines :
Protocol  in compliance with method B.6, Annex V, Directive 92/69/EEC.Buelher test.

GLP : 

Yes (no attest of competent autority)

Material and Methods :
An irritation screening study was conducted with Ridomil Gold MZ 68 WP (B.n. P.403001) administered at 1, 5, 10, 20, 30 and 50% w/v in deionized water .Dermal reactions were observed with 10, 20, 30 and 50 % Ridomil Gold MZ 68 WP. Therefore, the following concentrations were used for the main study : 

Epidermal induction : 50% in distilled water (week 1 to 3)

Epidermal challenge : 5% in distilled water (week 5).

10 Pirbright white strain (Tif : DPH)  guinea pigs/sex, and iIn the control group 5 animals were used.

B.5.11.7.b  Supplementary studies for combinations of plant protection products (tests as at points 7.1.1 to 7.1.6) (Annex IIIA 7.1.7) 
Not required.

B.5.12.b  Dermal absorption (Annex IIIA 7.3)

B.5.12.1.b  Dermal absorption, in vivo in the rat (Annex IIIA 7.3)
See point B.5.12.1.a

B.5.12.2.b  Comparative dermal absorption, in vitro using rat and human skin  Annex IIIA 7.3)
See point B.5.12.2.a

B.5.13.b  Toxicological data on non active substances (Annex IIIA 7.4 and point 4 of the introduction)
The formulation Ridomil Gold MZ 68 WP contains the following coformulants:

- Sodium lignosulfate : LD50 > 7000mg/kg bw ; not irritant for skin or eyes.

- Dibutyl-naphtalene sulfonic acid, sodium salt: LD50 = 1700 mg/kg bw; eye and skin irritant.

- Silicic acid: LD50 > 5000 mg/kg bw; not irritant for skin or eyes.

B.5.14 .b Summary of toxicity of the formulation  Ridomil Gold MZ 68 WP
Table B.5.14-1.b : Summary of toxicity of Ridomil Gold MZ 68 WP

	Type of test

Test species
	Batch number
	Results
	Classification
	References

	Acute,  oral, rat
	B.n. P.403001
	_,_ > 2000mg/kg bw
	-
	Marty, 1995e

	Acute, dermal, rat
	B.n. P.403001
	_, _ > 2000 mg/kg bw
	-
	Marty, 1995f

	Acute, inhalation, rat
	B.n. P.403001
	> 5000 mg/m3
(= 434 mg/kg bw)
	-
	Arts, 1995

	Skin irritation, rabbit
	B.n. P.403001
	non irritating
	-
	Marty, 1995d

	Eye irritation
	B.n. P.403001
	non irritating
	-
	Marty, 1995g

	skin sensitization, Buehler test
	B.n. P.403001
	no skin sensitization
	-
	Marty, 1995h


B.5.15.b  Exposure data (Annex IIIA 7.2)

B.5.15.1.b Estimation of operator exposure (Annex IIIA 7.2.1.1)
Ridomil Gold MZ 68 WP is a fungicide to be used in agriculture as foliar application against airborne Peronosporales. Major intended uses are grapes, potatoes, tomatoes  .
The total application rates for the other intended uses are in the same range and can be covered by these 3 uses.

Ridomil Gold MZ 68 WP is packed in 1 kg bags and in water soluble bags. 

Application techniques are tractor/vehicle mounted boom sprayers and airblast orchard sprayers, hand held equipment and for potatoes also aerial application.

Applications parameters :
Table B.5.15.1-1b : Application parameters for foliar spray.

	Equipment type
	Crop
	Max.

application rate (kg a.s./ha)
	Water vol.

(L/ha)
	Highest spray cc (g a.s./hl)
	Treatment area (ha)

	vehicle mounted air assisted (orchard)
	vines
	0.12
	1000
	12
	8(G)

30 (UK)

	vehicle mounted (with cab) hydraulic boom and nozzles
	potatoes
	0.11
	200
	55
	50(UK)

20(G)

	hand held hydraulic nozzles, low level
	tomatoes
	0.15
	500
	30
	1(UK)

1(G)


The following parameters were taken into account for exposure estimates :

	
	UK POEM
	GERMAN MODEL

	Use rate:
	0.12, 0.11, 0.15 kg a.s./ha
	0.12, 0.11, 0.15 kg a.s./ha

	Number ha treated/day:
	30, 50, 1
	8, 20, 1

	Application technique:

vines :

potatoes :                                                  

tomatoes
	vehicle mounted (w/o cab) air assisted - 500 l/ha

vehicle mounted (w cab) hydraulic nozzles

hand-held outdoors hydraulic nozzles: low level application
	tractor mounted equipment high crop

tractor mounted- field crop

high crop- hand-held equipment

	Body weight:
	60 kg
	70 kg

	AOELsytemic:
	0.075 mg/kg bw/day
	Itol = 5.25

	AOEL dermal:
	10 mg/kg bw/day 
	Dtol = 700

	Dermal absorption:
	10%
	


Protective equipment :

Calculations were made for scenarios with and without protective equipment:

- gloves worn during mixing/loading and spraying (UK model)

- gloves worn during mixing/loading, protective clothing during spraying (German model)

Expected operator exposures :

Table B.5.15.1-2b : Estimated operator exposure (mg/person/day) according to the UK POEM model

	Product/

Application method/ 

crop
	Dermal absorbed dose

 (mg/person/day) 


	
	Inhalation exposure 

(mg/person/day)
	Total absorbed dose

( m g/

 per​son/day)

	
	Mix/load
	Spray
	Spray
	

	Type of protection : none
	
	
	
	

	vehicle mounted air assisted/orchard 
	7.2
	1.45
	0.036
	8.69

	vehicle mounted with cab hydraulic boom and nozzles/field crop 
	11.2
	2.28
	0.033
	13.52

	hand held hydraulic nozzles, low level
	13.6
	3.06
	0.036
	16.7

	Type of protection : gloves during mixing/loading and spraying
	
	
	
	

	vehicle mounted air assisted/orchard /vines
	 0.072
	1.02
	0.036
	1.13

	vehicle mounted with cab hydraulic boom and nozzles/field crop
	0.112
	0.354
	0.033
	0.499

	hand held hydraulic nozzles, low level
	0.136
	1.485
	0.036
	1.657


Table B.5.15.1-3b : Estimated operator exposure (mg/person/day) according to the German  model

	Product/

Application method/ 

crop
	Dermal exposure

 (mg/person/day)
	
	
	Inhalation exposure 

(mg/person/day)
	
	
	Total

exposure

(mg/person/day)

	
	Mix/

load
	Spray
	Total
	Mix/

load
	Spray
	Total
	

	Type of protection : none
	
	
	
	
	
	
	

	vehicle mounted hydraulic nozzles/orchard 
	5.76
	11.04
	16.8
	0.0672
	0.0172
	0.084
	16.88

	vehicle mounted hydraulic boom and nozzles/field crop 
	13.2
	4.48
	17.7
	0.154
	0.0022
	0.156
	17.85

	knapsack, hydraulic nozzles, low level/ hand held 
	7.5
	6.06
	13.56
	0.12
	0.045
	0.165
	13.72

	Type of protection : gloves during mixing/loading and spraying
	
	
	
	
	
	
	

	vehicle mounted hydraulic nozzles /orchard /vines
	0.0576
	1.619
	1.677
	0.0672
	0.0172
	0.0844
	1.761

	vehicle mounted hydraulic boom and nozzles / field crop 
	0.132
	1.144
	1.276
	0.154
	0.0022
	0.156
	1.432

	knapsack, hydraulic nozzles, low level /hand held
	0.075
	0.923
	0.998
	0.12
	0.045
	0.165
	1.163


Comparision of estimated and tolerable exposure :
Table B.5.15.1-4b : Exposure as a proportion of AOEL -UK model

	Product/

Application method/ 

crop
	Total systemic exposure - 60 kg person (mg/kg bw/day)
	
	% of AOEL


	

	
	no PPE worn
	PPE worn
	no PPE worn
	PPE worn

	vehicle mounted air assisted /orchard 
	0.144
	0.0188
	191
	25

	vehicle mounted with cab,  hydraulic boom and nozzles/field crop
	0.225
	0.0269
	299
	11

	hand held hydraulic nozzles, low level
	0.278
	0.0276
	370
	37


Table B.5.15.1-4b : Total degree of exposure E - German  model

	Product/

Application method/ 

crop
	Total exposure - 70 kg person (mg/kg bw/day)
	E

	
	no PPE worn
	no PPE worn

	
	
	

	vehicle mounted hydraulic nozzles/orchard 
	0.241
	0.0399

	vehicle mounted hydraulic boom and nozzles/field crop
	0.255
	0.0548

	knapsack, hydraulic nozzles, low level/ hand held 
	0.196
	0.0506


Conclusions :
Exposure calculations performed according to German and UK models give results rather different in terms of exposure. Nevertheless, the following conclusions can be taken :

 - In the absence of protective equipment, the operator exposure exceeds the AOEL ; in the German model, the degree of exposure E is below 1.

- When protective equipments are worn the operator exposure can be considered as ‘ acceptable ‘ for all the scenarios in the UK  model.

B.5.15.2.b  Measurement of operator exposure (Annex IIIA 7.2.1.2)
No data . Not necessary.

B.5.15.3.b  Estimation of bystander exposure (Annex IIIA 7.2.2)
Ridomil Gold MZ 68 WP is applied by hand held or tractor mounted equipment.

Also since the vapour pressure of the a.s. is low, an inhalative exposure of bystanders can be excluded. 

From operator exposure according to the POEM model , dermal exposure during application can be used for an estimation of bystander exposure. In the case of Ridomil Gold 68 WP, dermal exposure during application represents  0.51, 0.38 or 0.24 mg/kg bw/day for the different crops and are lower than the AOELdermal. Therefore, bystander exposure is acceptable for Ridomil Gold 68 WP.

B.5.15.4.b  Estimation of worker exposure (Annex IIIA 7.2.3.1)
Since Ridomil Gold MZ 68 WP is applied in crops which may require cultivation work shortly after application, the worker exposure is assessed by using a model calculation taken from a currently German re-entry model approach (UPSH of workers re-entring crop growing areas after application of plant protection products ; Krebs et al., 19.6.1996 KS/950822).

The re-entry exposure is calculated by the formula:

D=FDR x TF x R x (P) x A : 

	D:
	 dermal exposure
	
	μg/person

	FDR:
	 foliar dislodgeable residues
	1
	μg/cm2 /kg a.s.

	TF:
	transfer factor (worst case, double sided)
	30 000
	cm2 /person x h/day

	R:
	work rate/day

-only if residues stable over 8 h
	8
	h/day

	P:
	 penetration through clothing
	5%
	

	A:
	 application rate (highest appl. rate in strawberries)
	0.35
	kg a.s./ha


For metalaxyl-M :

D unprotected = 1 μg/cm2 /kg a.s. x 30 000 cm2 /person x8  h  x 0.35 kg a.s./ha = 84 000 μg/person 

D protected = 1 μg/cm2 /kg a.s. x 30 000 cm2 /person x8  h (5%) x 0.35 kg a.s./ha = 4200 μg/person 

Systemic exposure without PPE = D x dermal absorption = 84 000 x 34% = 476μg/kg bw/day

                                                                    Body weight                     60

Systemic exposure with PPE = D x dermal absorption = 4200 x 34% = 23.8 μg/kg bw/day

                                                           Body weight                     60

Based on this approach , assuming that the foliar dislogeable residues are not decreasing, the systemic exposure to metalaxyl-M would be 0.476 mg/kg bw /day for the non-protected person and 0.024 mg/kg bw/day for the protected person. This corresponds to 634% and 32% of the AOEL.

B.5.15.5.b  Measurement of worker exposure (Annex IIIA 7.2.3.2)
No data. Not necessary.

B.5.16 Reference relied on
Toxicology and metabolism of the active substance (Annex IIA 5)
	Annex point(s)

91/414/EEC 
	Author, title, report number, test institute, date of report

Owner of the report (company or organisation)

Submitted by (company or organisation)

For publications: reference
	Ciba

file N
	GLP

GEP
	Published

Protected

	IIA 5.3.2 
	Altmann, B. 1995. 3-Months subchronic dietary toxicity study in Beagle dogs. Ciba-Geigy Ltd., Stein, Switzerland, Project Report 943128, 7.8.1995

Owned by Ciba-Geigy Ltd. Basle, Switzerland

Submitted by Ciba-Geigy Ltd. Basle, Switzerland
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	unpublished protected
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Submitted by Ciba-Geigy Ltd. Basle, Switzerland
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	unpublished
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ANNEX B

Metalaxyl-M

Appendix C : Estimation of the operator exposure

	1- UK -POEM

Low level hydraulic knapsack sprayer model (15 litre spray tank) -field crops, ornamentals .  No gloves.


	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 480 EC
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	480 mg/ml
	
	

	Formulation type
	EC
	
	

	Maximum in-use a.s. concentration
	1.92 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	1 l
	
	

	Hand contamination/operation
	0.01 ml
	
	

	Application dose
	2 l product/ha
	
	

	Work rate
	1 ha/day
	
	

	Number of operations
	34 /day
	
	

	Hand contamination
	0.34 g/day
	
	

	Protective clothing
	none
	
	

	Transmission to the skin
	100%
	
	

	Dermal exposure to formulation
	0.34 ml/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	knapsack sprayer
	
	
	

	Application volume
	500 spray/ha
	
	

	Volume of surface contamination
	50 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	none
	permeable
	permeable

	Penetration
	100
	20
	18%

	Dermal exposure
	10
	2.5
	4.5 ml/h

	Duration of exposure
	6 h
	
	

	Total dermal exposure to spray
	102  ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	0.34 ml/day
	102 ml/day
	

	Concentration of a.s.
	480 mg/ml
	1.92 mg/ml
	

	Dermal exposure to a.s.
	163.2mg/day
	195.84 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	16.32 mg/day
	19.58 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.02 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	1.92 mg/ml
	
	

	Inhalation exposure to a.s.
	0.2304 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.2304 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	36.13 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	0.602mg/kg bw/day
	802% AOEL
	


	2 - UK -POEM

Low level hydraulic knapsack sprayer model (15 litre spray tank) -field crops, ornamentals- gloves
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 480 EC
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	480 mg/ml
	
	

	Formulation type
	EC
	
	

	Maximum in-use a.s. concentration
	1.92 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	1 l
	
	

	Hand contamination/operation
	0.01 ml
	
	

	Application dose
	2 l product/ha
	
	

	Work rate
	1 ha/day
	
	

	Number of operations
	34 /day
	
	

	Hand contamination
	0.34 g/day
	
	

	Protective clothing
	gloves
	
	

	Transmission to the skin
	10%
	
	

	Dermal exposure to formulation
	0.034 ml/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	knapsack sprayer 
	
	
	

	Application volume
	500 spray/ha
	
	

	Volume of surface contamination
	50 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	gloves
	permeable
	permeable

	Penetration
	10
	20
	18%

	Dermal exposure
	1.25
	2.5
	4.5 ml/h

	Duration of exposure
	6 h
	
	

	Total dermal exposure to spray
	49.5  ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	0.034 ml/day
	49.5 ml/day
	

	Concentration of a.s.
	480 mg/ml
	1.92 mg/ml
	

	Dermal exposure to a.s.
	16.32mg/day
	95.04 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	1.632 mg/day
	9.5 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.02 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	1.92 mg/ml
	
	

	Inhalation exposure to a.s.
	0.2304 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.2304 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	11.36 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	0.189 mg/kg bw/day
	252% AOEL
	


	3 - UK -POEM

Low level hydraulic knapsack sprayer model (15 litre spray tank) -root zone of trees
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 480 EC
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	480 mg/ml
	
	

	Formulation type
	EC
	
	

	Maximum in-use a.s. concentration
	8.16 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	1 l
	
	

	Hand contamination/operation
	0.01 ml
	
	

	Application dose
	8.5 l product/ha
	
	

	Work rate
	0.33 ha/day
	
	

	Number of operations
	11 /day
	
	

	Hand contamination
	0.11 ml/day
	
	

	Protective clothing
	none
	
	

	Transmission to the skin
	100%
	
	

	Dermal exposure to formulation
	0.11 ml/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	knapsack sprayer 
	
	
	

	Application volume
	500 spray/ha
	
	

	Volume of surface contamination
	50 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	none
	permeable
	permeable

	Penetration
	100
	20
	18%

	Dermal exposure
	10
	2.5
	4.5 ml/h

	Duration of exposure
	6 h
	
	

	Total dermal exposure to spray
	102  ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	0.11ml/day
	102 ml/day
	

	Concentration of a.s.
	480 mg/ml
	8.16 mg/ml
	

	Dermal exposure to a.s.
	52.8mg/day
	832.32 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	5.28 mg/day
	83.23 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.02 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	8.16 mg/ml
	
	

	Inhalation exposure to a.s.
	0.979 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.979 mg/day 
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	89.5 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	1.491 mg/kg/day
	1987% AOEL
	


	4 - UK -POEM

Low level hydraulic knapsack sprayer model (15 litre spray tank) -root zone of trees
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 480 EC
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	480 mg/ml
	
	

	Formulation type
	EC
	
	

	Maximum in-use a.s. concentration
	8.16 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	1 l
	
	

	Hand contamination/operation
	0.01 ml
	
	

	Application dose
	8.5 l product/ha
	
	

	Work rate
	0.33 ha/day
	
	

	Number of operations
	11 /day
	
	

	Hand contamination
	0.11 ml/day
	
	

	Protective clothing
	gloves
	
	

	Transmission to the skin
	10%
	
	

	Dermal exposure to formulation
	0.011 ml/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	knapsack sprayer 
	
	
	

	Application volume
	500 spray/ha
	
	

	Volume of surface contamination
	50 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	gloves
	permeable
	permeable

	Penetration
	10
	20
	18%

	Dermal exposure
	1.25
	2.5
	4.5 ml/h

	Duration of exposure
	6 h
	
	

	Total dermal exposure to spray
	49.5  ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	0.011 ml/day
	49.5 ml/day
	

	Concentration of a.s.
	480 mg/ml
	8.16 mg/ml
	

	Dermal exposure to a.s.
	5.28mg/day
	403.92 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	0.528 mg/day
	40.39 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.02 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	8.16 mg/ml
	
	

	Inhalation exposure to a.s.
	0.979 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.979 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	41.89 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	0.698 mg/kg bw/day
	930% AOEL
	


	5 - German model for the determination of operator exposure
	
	
	
	
	
	

	Hand-held equipment : foliage, crops, ornamentals
	
	
	
	
	
	

	PRODUCT DATA
	
	
	
	
	
	

	Product
	
	RIDOMIL GOLD 480 EC
	
	
	
	

	Active ingredient
	
	metalaxyl-M
	
	
	
	

	Concentration of the product (g/kg)
	
	480
	
	
	
	

	Formulation type
	
	EC
	
	
	
	

	Application technique
	
	Hand-held equipment
	
	
	
	

	Use rate (kg a.s./ha)
	
	0.96
	
	
	
	

	Area treated per day(ha)
	
	1
	
	
	
	

	Absorption factor (%)
	
	34
	
	
	
	

	
	
	
	
	
	
	

	AOEL CALCULATION
	
	AOEL oral
	
	AOELskin
	
	AOELinhalation

	NOAEL(mammal)(mg/kgbw/d)
	
	7.5
	
	10
	
	

	Body weight (kg)
	
	70
	
	70
	
	

	Safety factor
	
	100
	
	100
	
	

	AOEL(human)(mg/kg bw/d)
	
	0.075
	
	
	
	

	
	
	Otol
	
	Dtol
	
	Itol

	Tolerable exposure(human)(mg/person/d)
	
	5.25
	
	700
	
	5.25

	
	
	
	
	
	
	5.25

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION
	
	
	
	
	
	

	D*M(H)(mg/person*kg a.s.)
	
	205                       
	
	
	
	

	D*A(H)(mg/person*kg a.s.)
	
	10.6
	
	
	
	

	D*A(B)(mg/person*kg a.s.)
	
	25
	
	
	
	

	D*A(C)(mg/person*kg a.s.)
	
	4.8
	
	
	
	

	I*M(mg/person*a.s.)
	
	0.05
	
	
	
	

	I*A(mg/person*kg a.s.)
	
	0.3
	
	
	
	

	PROTECTIVE GEAR
	
	
	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE 
	
	
	
	
	
	

	                                                             No protection
	
	
	
	
	
	

	Mixing
	
	
	
	
	
	

	DM(H)
	
	196.8
	
	
	
	

	IM
	
	0.048
	
	
	
	

	Application
	
	
	
	
	
	

	DA(H)
	
	10.176
	
	
	
	

	DA(B)
	
	24
	
	
	
	

	DA(C)
	
	4.608
	
	
	
	

	IA
	
	0.288
	
	
	
	

	RISK ASSESSMENT
	
	
	
	
	
	

	DM(H)/Dtol
	
	0.281
	
	
	
	

	DA(H)/Dtol
	
	0.0145
	
	
	
	

	DA(B)/Dtol
	
	0.0342
	
	
	
	

	DA(C)/Dtol
	
	0.0065
	
	
	
	

	IM/Itol
	
	0.0091
	
	
	
	

	IA/Itol
	
	0.0548
	
	
	
	

	D/Dtol
	
	0.336
	
	
	
	

	I/Itol
	
	0.0639
	
	
	
	

	
	
	
	
	
	
	

	Degree of exposure (E)
	
	0.4
	
	
	
	


	6 - German model for the determination of operator exposure
	
	
	
	
	
	

	Hand-held equipment : root zone of trees
	
	
	
	
	
	

	PRODUCT DATA
	
	
	
	
	
	

	Product
	
	RIDOMIL GOLD 480 EC
	
	
	
	

	Active ingredient
	
	metalaxyl-M
	
	
	
	

	Concentration of the product (g/kg)
	
	480
	
	
	
	

	Formulation type
	
	EC
	
	
	
	

	Application technique
	
	Hand-held equipment
	
	
	
	

	Use rate (kg a.s./ha)
	
	4.08
	
	
	
	

	Area treated per day(ha)
	
	0.33
	
	
	
	

	Absorption factor (%)
	
	34
	
	
	
	

	
	
	
	
	
	
	

	AOEL CALCULATION
	
	AOEL oral
	
	AOELskin
	
	AOELinhalation

	NOAEL(mammal)(mg/kgbw/d)
	
	7.5
	
	1000
	
	

	Body weight (kg)
	
	70
	
	70
	
	

	Safety factor
	
	100
	
	100
	
	

	AOEL(human)(mg/kg bw/d)
	
	0.075
	
	10
	
	

	
	
	Otol
	
	Dtol
	
	Itol

	Tolerable exposure(human)(mg/person/d)
	
	5.25
	
	700
	
	5.25

	
	
	
	
	
	
	5.25

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION
	
	
	
	
	
	

	D*M(H)(mg/person*kg a.s.)
	
	205                       
	
	
	
	

	D*A(H)(mg/person*kg a.s.)
	
	10.6
	
	
	
	

	D*A(B)(mg/person*kg a.s.)
	
	25
	
	
	
	

	D*A(C)(mg/person*kg a.s.)
	
	4.8
	
	
	
	

	I*M(mg/person*a.s.)
	
	0.05
	
	
	
	

	I*A(mg/person*kg a.s.)
	
	0.3
	
	
	
	

	PROTECTIVE GEAR
	
	
	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE 
	
	
	
	
	
	

	                                                             No protection
	
	
	
	
	
	

	Mixing
	
	
	
	
	
	

	DM(H)
	
	276.012
	
	
	
	

	IM
	
	0.0673
	
	
	
	

	Application
	
	
	
	
	
	

	DA(H)
	
	14.271
	
	
	
	

	DA(B)
	
	33.66
	
	
	
	

	DA(C)
	
	6.462
	
	
	
	

	IA
	
	0.403
	
	
	
	

	RISK ASSESSMENT
	
	
	
	
	
	

	DM(H)/Dtol
	
	0.394
	
	
	
	

	DA(H)/Dtol
	
	0.0203
	
	
	
	

	DA(B)/Dtol
	
	0.048
	
	
	
	

	DA(C)/Dtol
	
	0.0092
	
	
	
	

	IM/Itol
	
	0.0128
	
	
	
	

	IA/Itol
	
	0.0769
	
	
	
	

	D/Dtol
	
	0.471
	
	
	
	

	I/Itol
	
	0.0897
	
	
	
	

	Degree of exposure (E)
	
	0.561
	
	
	
	


	7 -UK -POEM

Vehicle mounted air-assisted (orchard) - vines
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 68 WP
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	40 mg/g
	
	

	Formulation type
	WP
	
	

	Maximum in-use a.s. concentration
	0.12 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	5 kg
	
	

	Hand contamination/operation
	0.1 ml
	
	

	Application dose
	3 kg product/ha
	
	

	Work rate
	30 ha/day
	
	

	Number of operations
	18 /day
	
	

	Hand contamination
	1.8 g/day
	
	

	Protective clothing
	none
	
	

	Transmission to the skin
	100%
	
	

	Dermal exposure to formulation
	1.8g/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Application technique-vehicle mounted air assisted
	
	
	

	Application volume
	1000 spray/ha
	
	

	Volume of surface contamination
	400 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	10
	65
	25

	Clothing
	none
	permeable
	permeable

	Penetration
	100
	2
	5%

	Dermal exposure
	10
	5.2
	5ml/h

	Duration of exposure
	6h
	
	

	Total dermal exposure to spray
	121.2 ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	1.8g/day
	121.2ml/day
	

	Concentration of a.s.
	40 mg/ml
	0.12 mg/ml
	

	Dermal exposure to a.s.
	72 mg/day
	14.544 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	7.2 mg/day
	1.454 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.05 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	0.12 mg/ml
	
	

	Inhalation exposure to a.s.
	0.036 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.036 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	29.46 mg/day or 8.69 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	1.44 mg/kg bw/day
	191 % AOEL
	


	8 - UK -POEM

Vehicle mounted air-assisted (orchard) - vines
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 68 WP
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	40 mg/g
	
	

	Formulation type
	WP
	
	

	Maximum in-use a.s. concentration
	0.12 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	5 kg
	
	

	Hand contamination/operation
	0.1 ml
	
	

	Application dose
	3 kg product/ha
	
	

	Work rate
	30 Ha/day
	
	

	Number of operations
	18 /day
	
	

	Hand contamination
	1.8 g/day
	
	

	Protective clothing
	gloves
	
	

	Transmission to the skin
	1  %
	
	

	Dermal exposure to formulation
	0.018 g/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Application technique-vehicle mounted air assisted
	
	
	

	Application volume
	1000 spray/ha
	
	

	Volume of surface contamination
	400 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	10
	65
	25

	Clothing
	gloves
	permeable
	permeable

	Penetration
	10
	2
	5%

	Dermal exposure
	4
	5.2
	5ml/h

	Duration of exposure
	6h
	
	

	Total dermal exposure to spray
	85.2 ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	0.018g/day
	85.2 ml/day
	

	Concentration of a.s.
	40 mg/ml
	0.12 mg/ml
	

	Dermal exposure to a.s.
	0.72 mg/day
	10.224 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	0.072 mg/day
	1.02 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.05 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	0.12 mg/ml
	
	

	Inhalation exposure to a.s.
	0.036 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.036 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	3.756 mg/day

1.130 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	0.0188 mg/ kg bw/day
	25% AOEL
	


	9 - UK -POEM

Vehicle mounted (with cab) hydraulic nozzles -potatoes
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 68 WP
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	40 mg/g
	
	

	Formulation type
	WP
	
	

	Maximum in-use a.s. concentration
	0.55 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	5 kg
	
	

	Hand contamination/operation
	0.1 ml
	
	

	Application dose
	2.75 kg product/ha
	
	

	Work rate
	50 ha/day
	
	

	Number of operations
	28 /day
	
	

	Hand contamination
	2.8 g/day
	
	

	Protective clothing
	none
	
	

	Transmission to the skin
	100%
	
	

	Dermal exposure to formulation
	2.8g/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Vehicle mounted (with cab) hydraulic nozzles 
	
	
	

	Application volume
	200 spray/ha
	
	

	Volume of surface contamination
	10 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	65
	10
	25

	Clothing
	none
	permeable
	permeable

	Penetration
	100
	5
	15%

	Dermal exposure
	6.5
	0.05
	0.375 ml/h

	Duration of exposure
	6 h
	
	

	Total dermal exposure to spray
	41.55  ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	2.8g/day
	41.55 ml/day
	

	Concentration of a.s.
	40 mg/ml
	0.55 mg/ml
	

	Dermal exposure to a.s.
	112 mg/day
	22.85 mg/day
	

	Percent absorbed
	34%/10%
	34%/10%
	

	Absorbed dose
	11.2  mg/day
	2.28 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.01 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	0.55 mg/ml
	
	

	Inhalation exposure to a.s.
	0.033 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.033 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	13.52 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	0.225 mg/kg bw/day
	299% AOEL
	


	10 - UK -POEM

Vehicle mounted (with cab) hydraulic nozzles -potatoes
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 68 WP
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	40 mg/g
	
	

	Formulation type
	WP
	
	

	Maximum in-use a.s. concentration
	0.55 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	5 kg
	
	

	Hand contamination/operation
	0.1 ml
	
	

	Application dose
	2.75 kg product/ha
	
	

	Work rate
	50 Ha/day
	
	

	Number of operations
	28 /day
	
	

	Hand contamination
	2.8 g/day
	
	

	Protective clothing
	gloves
	
	

	Transmission to the skin
	1%
	
	

	Dermal exposure to formulation
	0.028 g/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Vehicle mounted (with cab) hydraulic nozzles 
	
	
	

	Application volume
	200 spray/ha
	
	

	Volume of surface contamination
	10 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	65
	10
	25

	Clothing
	gloves
	permeable
	permeable

	Penetration
	10
	5
	15%

	Dermal exposure
	0.65
	0.05
	0.375 ml/h

	Duration of exposure
	6 h
	
	

	Total dermal exposure to spray
	6.45  ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	0.028 g/day
	6.45 ml/day
	

	Concentration of a.s.
	40 mg/ml
	0.55 mg/ml
	

	Dermal exposure to a.s.
	1.12 mg/day
	3.54 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	0.112 mg/day
	0.354 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.01 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	0.55 mg/ml
	
	

	Inhalation exposure to a.s.
	0.033 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.033 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	0.499 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	0.0269 mg/kg bw/day
	11% AOEL
	


	11 - UK -POEM

Hand held hydraulic nozzles - low level of application -tomatoes
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 68 WP
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	40 mg/g
	
	

	Formulation type
	WP
	
	

	Maximum in-use a.s. concentration
	0.3 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	1 kg
	
	

	Hand contamination/operation
	0.1 ml
	
	

	Application dose
	3.75  kg product/ha
	
	

	Work rate
	1 Ha/day
	
	

	Number of operations
	34 /day
	
	

	Hand contamination
	3.4 g/day
	
	

	Protective clothing
	none
	
	

	Transmission to the skin
	100%
	
	

	Dermal exposure to formulation
	3.4 g/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Hand held hydraulic nozzles - low level of application 
	
	
	

	Application volume
	500 spray/ha
	
	

	Volume of surface contamination
	50 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	none
	permeable
	permeable

	Penetration
	100
	20
	18 %

	Dermal exposure
	10
	2.5
	4.5ml/h

	Duration of exposure
	6h
	
	

	Total dermal exposure to spray
	102 ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	3.4 g/day
	102 ml/day
	

	Concentration of a.s.
	40 mg/ml
	0.3 mg/ml
	

	Dermal exposure to a.s.
	136 mg/day
	30.6 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	13.6 mg/day
	3.06 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.02 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	0.3 mg/ml
	
	

	Inhalation exposure to a.s.
	0.036 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.036 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	16.7 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	0.278 mg/kg bw/day
	370% AOEL
	


	12 - UK -POEM

Hand held hydraulic nozzles - low level of application -tomatoes
	
	
	

	PRODUCT DATA
	
	
	

	Product
	Ridomil Gold 68 WP
	
	

	Active substance
	metalaxyl-M
	
	

	Concentration
	40 mg/g
	
	

	Formulation type
	WP
	
	

	Maximum in-use a.s. concentration
	0.3 mg/ml
	
	

	EXPOSURE DURING MIXING AND LOADING
	
	
	

	Container size
	1 kg
	
	

	Hand contamination/operation
	0.1 ml
	
	

	Application dose
	3.75  kg product/ha
	
	

	Work rate
	1 Ha/day
	
	

	Number of operations
	34 /day
	
	

	Hand contamination
	3.4 g/day
	
	

	Protective clothing
	gloves
	
	

	Transmission to the skin
	1%
	
	

	Dermal exposure to formulation
	0.034 g/day
	
	

	EXPOSURE DURING SPRAY APPLICATION
	
	
	

	Hand held hydraulic nozzles - low level of application 
	
	
	

	Application volume
	500 spray/ha
	
	

	Volume of surface contamination
	50 ml/h
	
	

	Distribution
	Hands
	Trunk
	Legs

	
	25
	25
	50

	Clothing
	gloves
	permeable
	permeable

	Penetration
	10
	20
	18 %

	Dermal exposure
	1.25
	2.5
	4.5ml/h

	Duration of exposure
	6h
	
	

	Total dermal exposure to spray
	49.5 ml/day
	
	

	ABSORBED DOSE
	
	
	

	
	Mixing/loading
	Application
	

	Dermal exposure
	0.034 g/day
	49.5 ml/day
	

	Concentration of a.s.
	40 mg/ml
	0.3 mg/ml
	

	Dermal exposure to a.s.
	1.36 mg/day
	14.85 mg/day
	

	Percent absorbed
	10%
	10%
	

	Absorbed dose
	0.136 mg/day
	1.485 mg/day
	

	INHALATION EXPOSURE DURING SPRAYING
	
	
	

	Inhalation exposure
	0.02 ml/h
	
	

	Duation of exposure
	6 h
	
	

	Concentration of a.s.
	0.3 mg/ml
	
	

	Inhalation exposure to a.s.
	0.036 mg/day
	
	

	Percent absorbed 
	100%
	
	

	Absorbed dose
	0.036 mg/day
	
	

	PREDICTED EXPOSURE
	
	
	

	Total absorbed dose
	1.657 mg/day
	
	

	Operator body weight   
	60 kg
	
	

	Operator exposure
	0.0276 mg/kg bw/day
	37% AOEL
	


	13 - German model for the determination of operator exposure
	
	
	
	
	
	
	

	Tractor - high crops - vines
	
	
	
	
	
	
	

	PRODUCT DATA
	
	
	
	
	
	
	

	Product
	
	RIDOMIL GOLD 68 WP
	
	
	
	
	

	Active ingredient
	
	metalaxyl-M
	
	
	
	
	

	Concentration of the product (g/kg)
	
	40
	
	
	
	
	

	Formulation type
	
	WP
	
	
	
	
	

	Application technique
	
	
	
	
	
	
	

	Use rate (kg a.s./ha)
	
	0.12
	
	
	
	
	

	Area treated per day(ha)
	
	8
	
	
	
	
	

	Absorption factor (%)
	
	34
	
	
	
	
	

	
	
	
	
	
	
	
	

	AOEL CALCULATION
	
	AOEL oral
	
	
	AOEL skin
	
	AOEL inhalation

	NOAEL(mammal)(mg/kgbw/d)
	
	7.5
	
	
	1000
	
	

	Body weight (kg)
	
	70
	
	
	70
	
	

	Safety factor
	
	100
	
	
	100
	
	

	AOEL(human)(mg/kg bw/d)
	
	0.075
	
	
	
	
	

	
	
	Otol
	
	
	Dtol
	
	Itol

	Tolerable exposure(human)(mg/person/d)
	
	5.25
	
	
	700
	
	5.25

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION
	
	
	
	
	
	
	

	D*M(H)(mg/person*kg a.s.)
	
	6
	
	
	
	
	

	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*a.s.)
	
	0.07
	
	
	
	
	

	I*A(mg/person*kg a.s.)
	
	0.018
	
	
	
	
	

	PROTECTIVE GEAR
	
	
	
	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE 
	
	
	
	
	
	
	

	                                                             No protection
	
	
	
	
	
	
	

	Mixing
	
	
	
	
	
	
	

	DM(H)
	
	5.76
	
	
	
	
	

	IM
	
	0.0672
	
	
	
	
	

	Application
	
	
	
	
	
	
	

	DA(H)
	
	0.672
	
	
	
	
	

	DA(B)
	
	9.216
	
	
	
	
	

	DA(C)
	
	1.152
	
	
	
	
	

	IA
	
	0.01728
	
	
	
	
	

	RISK ASSESSMENT
	
	
	
	
	
	
	

	DM(H)/Dtol
	
	0.00822
	
	
	
	0.00109
	

	DA(H)/Dtol
	
	0.00096
	
	
	
	0.000128
	

	DA(B)/Dtol
	
	0.0131
	
	
	
	0.00877
	

	DA(C)/Dtol
	
	0.00164
	
	
	
	0.0219
	

	IM/Itol
	
	0.0128
	
	
	
	
	

	IA/Itol
	
	0.0032
	
	
	
	
	

	D/Dtol
	
	0.0239
	
	
	
	0.0318
	

	I/Itol
	
	0.016
	
	
	
	
	

	
	
	
	
	
	
	
	

	Degree of exposure (E)
	
	0.0399
	
	
	
	0.0478
	


	14 - German model for the determination of the operator exposure
	
	
	
	
	
	

	Tractor - field  crops - potatoes
	
	
	
	
	
	

	PRODUCT DATA
	
	
	
	
	
	

	Product
	
	RIDOMIL GOLD 68 WP
	
	
	
	

	Active ingredient
	
	metalaxyl-M
	
	
	
	

	Concentration of the product (g/kg)
	
	40
	
	
	
	

	Formulation type
	
	WP
	
	
	
	

	Application technique
	
	
	
	
	
	

	Use rate (kg a.s./ha)
	
	0.11
	
	
	
	

	Area treated per day(ha)
	
	20
	
	
	
	

	Absorption factor (%)
	
	34
	
	
	
	

	
	
	
	
	
	
	

	AOEL CALCULATION
	
	AOEL oral
	
	AOELskin
	
	AOELinhalation

	NOAEL(mammal)(mg/kgbw/d)
	
	7.5
	
	
	
	

	Body weight (kg)
	
	70
	
	
	
	

	Safety factor
	
	100
	
	
	
	

	AOEL(human)(mg/kg bw/d)
	
	0.075
	
	
	
	

	
	
	Otol
	
	Dtol
	
	Itol

	Tolerable exposure(human)(mg/person/d)
	
	5.25
	
	700
	
	5.25

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION
	
	
	
	
	
	

	D*M(H)(mg/person*kg a.s.)
	
	6
	
	
	
	

	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*a.s.)
	
	0.07
	
	
	
	

	I*A(mg/person*kg a.s.)
	
	0.001
	
	
	
	

	PROTECTIVE GEAR
	
	
	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE 
	
	
	
	
	
	

	                                                             No protection
	
	
	
	
	
	

	Mixing
	
	
	
	
	
	

	DM(H)
	
	13.2
	
	
	
	

	IM
	
	0.154
	
	
	
	

	Application
	
	
	
	
	
	

	DA(H)
	
	0.836
	
	
	
	

	DA(B)
	
	3.52
	
	
	
	

	DA(C)
	
	0.132
	
	
	
	

	IA
	
	0.0022
	
	
	
	

	RISK ASSESSMENT
	
	
	
	
	
	

	DM(H)/Dtol
	
	0.0188
	
	
	
	

	DA(H)/Dtol
	
	0.00119
	
	
	
	

	DA(B)/Dtol
	
	0.00502
	
	
	
	

	DA(C)/Dtol
	
	0.000188
	
	
	
	

	IM/Itol
	
	0.0293
	
	
	
	

	IA/Itol
	
	0.000419
	
	
	
	

	D/Dtol
	
	0.0251
	
	
	
	

	I/Itol
	
	0.0297
	
	
	
	

	Degree of exposure (E)
	
	0.0548
	
	
	
	


	15 - German model for the determination of the operator exposure
	
	
	
	
	
	

	Hand held - tomatoes
	
	
	
	
	
	

	PRODUCT DATA
	
	
	
	
	
	

	Product
	
	RIDOMIL GOLD 68 WP
	
	
	
	

	Active ingredient
	
	metalaxyl-M
	
	
	
	

	Concentration of the product (g/kg)
	
	40
	
	
	
	

	Formulation type
	
	WP
	
	
	
	

	Application technique
	
	
	
	
	
	

	Use rate (kg a.s./ha)
	
	0.15
	
	
	
	

	Area treated per day(ha)
	
	1
	
	
	
	

	Absorption factor (%)
	
	34
	
	
	
	

	
	
	
	
	
	
	

	AOEL CALCULATION
	
	AOEL oral
	
	AOEL skin
	
	AOEL inhalation

	NOAEL(mammal)(mg/kgbw/d)
	
	7.5
	
	
	
	

	Body weight (kg)
	
	70
	
	
	
	

	Safety factor
	
	100
	
	
	
	

	AOEL(human)(mg/kg bw/d)
	
	0.075
	
	
	
	

	
	
	Otol
	
	Dtol
	
	Itol

	Tolerable exposure(human)(mg/person/d)
	
	5.25
	
	700
	
	5.25

	SPECIFIC VALUES OF EXPOSURE FOR THE TYPE OF APPLICATION
	
	
	
	
	
	

	D*M(H)(mg/person*kg a.s.)
	
	50
	
	
	
	

	D*A(H)(mg/person*kg a.s.)
	
	10.6
	
	
	
	

	D*A(B)(mg/person*kg a.s.)
	
	25
	
	
	
	

	D*A(C)(mg/person*kg a.s.)
	
	4.8
	
	
	
	

	I*M(mg/person*a.s.)
	
	0.8
	
	
	
	

	I*A(mg/person*kg a.s.)
	
	0.3
	
	
	
	

	PROTECTIVE GEAR
	
	
	
	
	
	

	ESTIMATION OF OPERATOR EXPOSURE 
	
	
	
	
	
	

	              
	
	No protection
	
	
	
	

	Mixing
	
	
	
	
	
	

	DM(H)
	
	7.5
	
	
	
	

	IM
	
	0.12
	
	
	
	

	Application
	
	
	
	
	
	

	DA(H)
	
	1.59
	
	
	
	

	DA(B)
	
	3.75
	
	
	
	

	DA(C)
	
	0.72
	
	
	
	

	IA
	
	0.045
	
	
	
	

	RISK ASSESSMENT
	
	
	
	
	
	

	DM(H)/Dtol
	
	0.0107
	
	
	0.00142
	

	DA(H)/Dtol
	
	0.00227
	
	
	0.00030
	

	DA(B)/Dtol
	
	0.00535
	
	
	0.00357
	

	DA(C)/Dtol
	
	0.00102
	
	
	0.0137
	

	IM/Itol
	
	0.0228
	
	
	
	

	IA/Itol
	
	0.00857
	
	
	
	

	D/Dtol
	
	0.0193
	
	
	0.019
	

	I/Itol
	
	0.0313
	
	
	
	

	
	
	
	
	
	
	

	Degree of exposure (E)
	
	0.0506
	
	
	0.050
	


