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ANNEX B

Metconazole

B.6 Toxicology and metabolism

Preliminary note: codes and purities of the different batches used in the toxicology studies

Metconazole technical was originally manufactured as a 95:5% cis isomer, but thereafter, the decision was taken to withhold the 85:15% cis/trans mixture on the market (KNF-S-474m=WL148271= AC 900768=BAS 555F). In table B.6.1-1a, the description of Metconazole enantiomers (actually two diastereoisomeric pairs) is denoted. Key toxicological studies were performed with either the cis/trans or the cis isomer. For the two-generation study, only Metconazole cis was assayed, but according to the RMS, sufficient bridging data exist to justify this choice.

Table B.6.1-1a  Metconazole enantiomers in isomer mix WL148271 (AC 900768)

	
	
	
	IUPAC chemical name

	WL136184
	CL354801
	cis
	(1RS,5SR)-5-(4-chlorobenzyl)-2,2-dimethyl-1-(1H-1,2,4-triazol)-1-ylmethyl-cyclopentanol

	WL153996
	CL354802
	trans
	(1RS,5RS)-5-(4-chlorobenzyl)-2,2-dimethyl-1-(1H-1,2,4-triazol)-1-ylmethyl-cyclopentanol


In order to facilitate the assessment, an overview of all available pertinent studies is given table B.6.1-1b, including code, total purity and enantiomeric purity. Of note is that the technical Metconazole has a total purity of minimally 94%, and that the total enantiomeric purity of the cis-enantiomer is ≥80% and <95%.

Table B.6.1-1b Purity of Metconazole cis/trans and Metconazole cis used in toxicology 

	
	Code
	Batch number
	purity (%)
	Study

	
	
	
	
	total 
	enantiomeric
	

	
	
	
	
	
	cis
	trans
	

	CIS/TRANS
	WL148271
	89-01
	ST89/088
	95.3
	79.8
	15.5
	acute:1, 3, 4

90d rat/dog-1yr dog: 8, 9, 11, 12 

in-vitro genotox:  13, 15 

carcino: 22, 23

rat terato: 25

rabbit terato: 29

	
	WL148271
	AC 9339-114
	
	97.4
	83.7
	13.7
	sensibilisation: 5

in-vivo genotox:18, 21

	
	WL148271
	AC 10575-61
	
	98.3
	84.2
	13.7
	terato rabbit: 27

	CIS
	WL136148
	
	ST87/181
	98.0
	
	
	28d rat: 7

	
	WL136148
	88-05 
	ST88/123
	98.0
	
	
	90d rat rat:10

	
	WL136148
	88-10
	ST88/264
	98.0
	
	
	28d rat: 6

	
	WL136148
	B3454/078
	ST89/324
	97.2
	96.9
	<0.3
	terato rabbit: 28

	
	WL136148
	B12
	ST91/016, F900250
	95.3
	95.2
	0.1
	acute: 2

in-vitro genotox: 14, 16, 17

in-vivo genotox: 19, 20

2G reprotox: 24

terato rat: 26

terato rabbit: 30, 31


●ACUTE studies: (1)  Gardner, 1990a (2) Gardner, 1991; (3) acute, inhalation, rat :Collins, 1990; (4) irritation, eye/skin : Gardner, 1990b; (5) sensibilisation : Glaza, 1995.

●SUBACUTE STUDIES: 28d, oral, rat: (6) Esdaille, 1990); (7)  Esdaille, 1991a.

●SUBCHRONIC STUDIES: (8) 90d, oral, mouse (Clay, 1991);  90d, oral, rat : (9) Esdaille, 1991b; (10) Fokkema, 1992 ; (11) 90d, oral, dog: Pickersgill, 1991b ; (12) 1yr, oral, dog: Clay, 1992. 

●IN-VITRO GENOTOXICITY: bacterial gene-mutation: (13) Brooks, 1990; (14) Brooks, 1991a;  chromosome aberration: (15) Brooks, 1991b;     (16) Brooks, 1991c ; (17) mammalian gene-mutation (Clements, 1991). 

●IN-VIVO GENOTOXICITY: micronucleus (18) Xu, 1995, (19) Marshall, 1991); UDS: (20) Dean, 1991, (21) Pant, 1995; 

●CHRONIC TOXICITY/CARCINOGENICITY: (22) rat: Taupin, 1992a, b; (23) mouse: Clay, 1992a.

●2G REPROTOXICITY: (24) Willoughby, 1992.

●RAT TERATOGENICITY (25) Masters, 1991a; (26) Willoughby, 1992a. 

●RABBIT TERATOGENICITY (27) Hoberman, 1997; (28) Masters, 1990; (29) Masters, 1991b; (30) Masters, 1992a; (31) Masters, 1992b.
B.6.1 Absorption, distribution, excretion and metabolism (toxicokinetics) (Annex IIA 5.1)

B.6.1.1 Toxicokinetics in the rat (Annex IIA 5.1.1)
Figure B.6.1.1-1  Positions of 14C in Metconazole used in the toxicokinetic studies
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	[14C-cyclopentyl]-Metconazole
	[14C-triazolyl]-Metconazole


Summary:

Absorption and excretion.

Both the fate of Metconazole WL148271 (cis/trans, 85/15) and WL136184 were investigated in the Fisher F344 rat. Therefore, the molecules were radiolabelled with 14C at either the cyclopentyl- or the triazole-moiety, as depicted in figure B.6.1.1-1. 

In a bile-cannulation study of Metconazole cis, administered at a single low dose (2 mg/kg bw), it was observed that, after 48h, up to 83% of radioactivity was eliminated in the bile, while up to 12% had been eliminated renally, and ≤0.3% of dose was excreted via the feces. When total recovery of radioactivity was calculated based on radioactive levels in bile, urine, GIT, carcass, and cage washes, it appeared that 95-97% was absorbed after 48h. The absorption was rapid, since about 50-69% of dose was eliminated 6h after dosing.

When rats were treated at a single low dose of 14C-Metconazole (cis/trans) without bile cannulation, about 59-72% was voided via the feces, and 14-24% was eliminated renally after 48h. By 72h, about 93-96% of dose was excreted, thus confirming the data of the former study. It was also observed that the contribution of renal elimination was slightly more important in the ♀ than in the ♂. It has also been demonstrated that only about 0.05% of dose was excreted in the exhaled air.

This elimination pattern at the low dose was not essentially different from that observed when the compound was administered during 14 days, or when rats were treated at a high dose (200 mg/kg), although elimination was delayed by approximately 24h and 48h respectively.

Distribution.

At low dosage, low levels of radioactivity were recovered into the blood, the plasma and the organs after 72h, due to the rapid elimination. The radioactivity was widely distributed, but adrenals, gastro-intestinal tract, and liver tended to concentrate the compound, as 2-3 ppm, 0.6-0.8 ppm, and 0.2-1.6 ppm were recovered respectively, in contrast to levels found in the blood (0.02-0.03 ppm). This distribution pattern was nearly replicated in the study with rats receiving a repeated dosage, and approximately the same radioactive residue levels were measured in the cited target organs (1.4-2.3 ppm, 0.5 ppm and 0.1-0.9 ppm in adrenals, GIT and liver respectively). For rats dosed at 164 mg/kg bw, the residue levels in most organs or tissues (at 120h) were 100 times those found at the low dose (2 mg/kg bw), except for the liver, the testes and the adrenal glands, where the high-dose:low-dose proportions were 2(♀)-31(♂), 6 and 1.5 respectively. This hypo-proportionality indicated that a saturable mechanism might be present in these tissues.

Metabolism(see figure B.6.1.1-2).

Rat metabolites were recovered in the excreta and liver from rats treated at a single or repeated low dose, and in the excreta, liver and adrenals from rats treated at a high dose. Moreover, the metabolites of the isomer mix and the cis-isomer were analysed at a high dose, thus permitting a comparison of the metabolic fate of both compounds. There was no indication that the metabolisation in the rat of the isomer mix was different than that of the cis-isomer.

First, as was expected, the major metabolites were recovered in the feces. It was observed that the chromatographic profiles of radioactive components in fecal extracts of rats treated with Metconazole, labelled at either side of the molecule, were very similar, irrespective of dosage or dose-rate.

Second, it was observed that, although the relative proportions of metabolites might vary with time, they were qualitatively comparable, and could thus be pooled for identification. Further, no significant difference was generally observed between sexes. A notable exception was the detection of metabolite M20 (1,2,4-triazole) in the urine of ♀ rats, recovered after administration of [triazole-14C]-Metconazole at the high dose. However, the compound was not found when rats were treated with [cyclopentanol-14C]-Metconazole. Further, metabolite M12 (a carboxylated derivative) was retrieved at a relative high proportion in the urine of mainly the ♀ in all metabolism studies.

Third, at the single low dose (2 mg/kg bw), a polar liver metabolite was characterised as a sulphate-conjugate of metabolite M1 (mono-hydroxylated derivative). In he high-dose study (164 mg/kg bw), the exact structure of the adrenals main metabolite remained unidentified.

Finally, it was observed that the parent compound was extensively metabolised as ≤2% of dose was recovered in the feces. The metabolic breakdown was not affected by isomer ratio, sex, dose or pre-treatment. 

It was proposed that the main rat metabolites of Metconazole were:

· monohydroxy-metabolites, as a result of oxidation of benzylic methylene groups, or the methylor methylene groups of the cyclopentane ring (such as M1 and M21)

· hydroxyphenyl-metabolites (M15 and M19)

· carboxy-metabolites (M12 and M13)

· multi hydroxy metabolites (M18)

· mixed-function metabolites

· various sulphate conjugates of the abovementioned metabolites (M22)

Table B.6.1-2 Code, name and relative recovery1 of the main metabolites in excreta, following administration of 14C-Metconazole in the Fisher rat, at low (2 mg/kg bw) or at high (164-200 mg/kg bw) dose

	Labelled compound
	[14C-cyclopentyl]

-WL148271
	[14C-triazole] -WL136184

	Dose (mg/kg bw/d)
	2
	164
	200

	Compartiment
	feces
	urine
	feces
	urine
	feces
	urine

	
	Chemical name
	
	
	
	
	
	

	Metconazole

(AC900768)
	5-[(4-chlorophenyl)methyl]-2,2-dimethyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	n.d.
	n.d.
	2/2
	n.d.
	n.d.
	n.d.

	M1 (CL359451)
	5-[(4-chlorophenyl)methyl]-2-methoxyl,2-methyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	12/13
	n.d.
	21/15
	§
	14
	n.d.

	M2 (CL359452)
	5-[(4-chlorophenyl)methyl]-2-methoxyl,2-methyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	4/2
	n.d.
	3/3
	§
	5
	n.d.

	M12 (CL359138)
	5-[(4-chlorophenyl)methyl]-2-carboxyl,2-methyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	11/22
	1/8
	13/13
	2/7
	10
	5

	M13 (CL359139)
	5-[(4-chlorophenyl)methyl]-2-carboxyl,2-methyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	3/ n.d.
	n.d.
	1/ n.d.
	n.d.
	4
	1

	M15 (CL359453)
	5-[(3-hydroxy-4-chlorophenyl)methyl]-2,2-dimethyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	1/1
	n.d.
	2/3
	§
	1
	n.d.

	M18
	5-[(4-chlorophenyl)methyl],5-hydroxyl-2-methoxyl,2-methyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	n.d.
	n.d.
	n.d./1
	n.d.
	1
	n.d.

	M19 (CL395838)
	5-[(4-hydroxy-4-chlorophenyl)methyl]-2,2-dimethyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	3/9
	n.d.
	8/8
	§
	6
	n.d.

	M20
	1,2,4-triazole
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	5

	M21 (CL197130)
	5-[(4-chlorophenyl)methoxyl]-2,2-dimethyl-1-(1-H-1,2,4-triazol-1-yl methyl)-1-cyclopentanol
	1/ <1
	n.d.
	6/1
	n.d.
	2
	n.d.

	others
	n.d.
	n.d.
	6/13§§
	2/6§§
	<1
	<1


 1: recovery expressed in % of dose (♂:1st number, ♀: 2nd number); n.d.: not detected; §:  conjugated metabolite tentatively quantified as 4% (♂)-15% (♀);  §§: a mixture  of monohydroxy-carboxy-metabolites and conjugates (sulfate and glucuronide)
Figure B.6.1-2  Metabolic fate of 14C-Metconazole dosed at 2 mg/kg bw (single+repeated) at 164-200 mg/kg bw in the Fisher rat.
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Overview of the ADME-studies with Metconazole

· Metconazole WL136184, bile cannulation study, 2 mg/kg (Hawkins, 1991)
Fourty-eight hours after administration, about 79%(♂)-83%(♀) of dose was excreted in the bile, while about 4%(♂) to 12%(♀), and maximally 0.3% was excreted in the urine and the feces respectively. Biliary excretion was rapid as at least 50% of radioactivity was recovered 6h after dosing. 

Table B.6.1.1-1 Excretion and retention of Metconazole (cis) in bile-cannulated rats following single low dosing (Hawkins, 1991)

	
	
	
	♂
	
	
	♀
	

	Time (h)
	Substrate
	Mean
	±
	s.d.
	Mean
	±
	s.d.

	0-6
	Bile
	50.2
	±
	20.7
	68.5
	±
	6.6

	6-24
	
	27.9
	±
	21.5
	13.9
	±
	5.9

	24-48
	
	0.6
	±
	0.5
	0.9
	±
	0.3

	total
	
	78.7
	±
	13
	83.3
	±
	1.4

	0-6
	Urine
	1.4
	±
	0.5
	5.3
	±
	1.7

	6-24
	
	2.3
	±
	1.7
	5.1
	±
	1.2

	24-48
	
	0.6
	±
	0.5
	1.7
	±
	0.7

	total
	
	4.3
	±
	1.9
	12.1
	±
	0.8

	0-24
	Feces
	0.1
	±
	0.2
	0.2
	±
	0.1

	24-48
	
	0.1
	±
	0.1
	0.1
	±
	0.1

	total
	
	0.2
	±
	-
	0.3
	±
	0.1

	48
	GIT
	8.5
	±
	11.7
	0.2
	±
	0.1

	48
	Carcass
	3.6
	±
	2.9
	1.0
	±
	0.1

	48
	Cage wash
	0.2
	±
	0.1
	0.3
	±
	0.2

	Total recovery
	
	95.5
	±
	1.7
	97.2
	±
	1.6


Values expressed in % of administered radioactivity

Guidelines:
Protocol partly in compliance with test method B.32 of directive  92/69/EEC

Deviation from protocol: 2♂ rats were euthanized after signs of distress at 28h after administration.

GLP status: 
The study is GLP.

Materials and methods:
3 bile-cannulated rats/sex/dose (Fischer 344) received [cyclopentyl-14C]Metconazole WL136184 (radiochemical purity: 98,2%, B.n° S.1190/2, with a specific activity of 44.3 µCi/mg, in Metconazole WL136184 (purity not mentioned, nominal 95%; B.n° 002-90), at a dose level of 2 mg/kg bw. The test material was administered as a suspension in Polyethylene Glycol (PEG200). The dosing volume was not mentioned.

Bile-cannulation was performed on halothane-anesthetised rats, which also received Na-taurocholate in 0.15 M NaCl (to compensate for bile-salt loss) via a stomach cannula (0.28 mg/mL/h) during 48h or until sacrifice. Rats further received a 4% dextrose:0.18% NaCl solution and standard diet ad libitum. 

Bile was immediately frozen (solid CO2) at collection during 0-6, 6-24 and 24-48h. Urine was also collected during 0-6, 6-24 and 24-48h, and feces was collected during 0-24h and 24-48h. Cage washes were collected at termination. Survivors were sacrificed by cervical dislocation at 48h, and GIT separated from carcass. Bile urine and cage-wash were dissolved directly, and feces and GIT homogenates were combusted prior to dissolution in scintillation liquid. Radioactivity was measured by LSC, and characterized by normal phase TLC.

The study is accepted.
· Metconazole WL148271, absorption, distribution and excretion, 2 mg/kg bw, single administration (Morrisson, 1990)

●Preliminary study.

Only 0.05% of radioactive dose was expired in the air at 24h after administration, whereas at that time, about 35-48% and about 12-20%was eliminated via the feces and the urine respectively. At d3 after dosing, about 90% of radioactivity was excreted. Examination of whole-body slides, processed for autoradiography, revealed that staining was concentrated in GIT, liver and adrenal glands 24h after dosing. After 7d, the staining in these organs was diminished but still present, especially in the adrenal cortex. The radioactivity was more pronounced in the ♀ than in the ♂.

●Main study.

On d3 after dosing, about 93-96% of the dose was excreted. Fecal elimination was the major excretion route, accounting for about 67-80% of elimination. It was noted that elimination was rapid, as 54-61% of radioactivity was eliminated by day 1. It was also observed that renal excretion was more important in the ♀ than in the ♂.

At termination on d3, significant amounts of radioactivity were detected in GIT (0.56-0.75 ppm), liver (0.16-1.63 ppm) and adrenals (1.67-2.88 ppm). Sex differences were apparent, as levels in the liver were greater in ♀ than in ♂, whereas, on the contrary, levels in the adrenals were more important in the ♂ than in the ♀.

Table B.6.1.1-2  Excretion of Metconazole (cis/trans) in rats following single low dosing (Morrisson, 1990)

	
	
	
	♂
	
	
	♀
	

	Time (h)
	Substrate
	Mean
	±
	s.d.
	Mean
	±
	s.d.

	24
	Urine
	10.7
	±
	0.7
	17.1
	±
	3.5

	48
	
	3.0
	±
	0.3
	6.5
	±
	0.3

	72
	
	1.1
	±
	0.3
	2.3
	±
	0.2

	total
	
	14.8
	±
	0.8
	25.9
	±
	3.7

	24
	Feces
	50.7
	±
	5.9
	36.4
	±
	7.4

	48
	
	21.7
	±
	5.7
	22.1
	±
	9.3

	72
	
	7.9
	±
	1.3
	8.6
	±
	1.4

	total
	
	80.3
	±
	1.3
	67.1
	±
	5.0

	72
	Cage wash
	0.6
	±
	0.2
	0.3
	±
	0.1

	Total recovery
	
	95.7
	
	
	93.3
	
	


Values expressed in % of administered radioactivity

Table B.6.1.1-3  Residues of Metconazole (cis/trans) in rats following single low dosing (Morrisson, 1990)

	
	
	♂
	
	
	♀
	

	Organ or tissue
	Mean
	±
	s.d.
	Mean
	±
	s.d.

	Blood
	0.021
	±
	0.004
	0.033
	±
	0.004

	Adrenals
	2.88
	±
	0.61
	1.67
	±
	0.20

	GIT
	0.750
	±
	0.132
	0.559
	±
	0.163

	Heart
	0.011
	±
	0.003
	0.012
	±
	0.002

	Kidney
	0.032
	±
	0.007
	0.029
	±
	0.004

	Liver
	0.157
	±
	0.02
	1.63
	±
	0.17

	Lungs
	0.022
	±
	0.006
	0.021
	±
	0.002

	Ovaries
	-
	
	
	0.017
	±
	0.001

	Skin
	0.015
	±
	0.011
	0.011
	±
	0.001

	Spleen
	0.010
	±
	0.003
	0.008
	±
	0.002

	Testes
	0.046
	±
	0.007
	-
	
	

	Uterus
	-
	
	
	0.017
	±
	0.004


Values expressed in µg [14C-]Metconazole cis/trans equivalents/g tissue (ppm); tissues with values <LOD or <LOQ not mentioned

Guidelines:
Protocol in compliance with test method B.32 of directive  92/69/EEC

GLP status: 
The study is GLP.

Materials and methods:
5 rats/sex/dose (Fischer 344) received [cyclopentyl-14C]Metconazole WL148271 (radiochemical purity: 99.3%, 81% cis : 19% trans, total purity >99%, B.n° S.1106/1, with a specific activity of 31.1 µCi/mg, at a dose level of 2 mg/kg bw. The test material was administered as a suspension in Dimethylsulphoxide (DMSO). The dosing volume was not mentioned. One rat/sex was dosed with DMSO only, as a control.

In a preliminary study, 2 rats/sex have been treated similarly, in order to measure radioactivity in the expired air during 24h, and sacrificed either 24h (1 rat/sex) or 7d after dosing (1 rat/sex). In this study, rats were sacrificed with CO2, immediately frozen in a solid CO2/hexane mixture and stored at –20°C, in order to perform a non-quantitative whole-body autoradiography.

In the main study, both urine and feces was collected at 24h intervals up to d3 after dosing. Cage washes were collected at termination. Animals were sacrificed by exsanguination, and whole blood, liver, spleen, kidneys, peri-renal fat, adrenals, GIT, gonads, uterus, lung, heart, femoral muscle, femur bone, skin and brain were sampled and stored at –18°C (except blood: +4°C). Tissues were solubilised (skin) and casually homogenised. All tissues and excreta (except urine) were combusted and processed for subsequent quantification by LSC, and characterized by HPLC with radioactivity and UV-monitor. 

The study is accepted.
· Metconazole WL136184, absorption, distribution and excretion, 2 mg/kg bw, single+14d administration (Morrisson, 1992b)

The multiple low dose administration of Metconazole (cis), resulted in a fecal excretion of about 65-82%, and urinary excretion of about 15-30% of radioactive dose within 4days. As in the single-dose experiments, it was observed that the ♀ exhibited a greater renal excretion than the ♂. Compared to the single low administration of the compound, the excretion was somewhat delayed, since at 48h after repeated dosing, about 71-79% was eliminated, compared to 82-86% after single dosing.

As in the single dosing experiment, residues in tissues after termination were mainly located in GIT, liver and adrenals, with liver values being higher in the ♀, and adrenal values being higher in the ♂.

When chromatographic profiles were compared, it appeared that qualitatively, both single and repeated administration resulted in the same metabolite fractions in feces and urine. Quantitatively, a lower proportion of fecal metabolite M1 was detected in repeated dosed ♀ (8%), when compared to single-dosed ♀ (13%).

Table B.6.1.1-4  Excretion of Metconazole (cis) in rats following multiple low dosing (Morrisson, 1992b)

	
	
	
	♂
	
	
	♀
	

	Time (h)
	Substrate
	Mean
	±
	s.d.
	Mean
	±
	s.d.

	24
	Urine
	10.2
	±
	0.3
	18.5
	±
	3.6

	48
	
	3.1
	±
	0.6
	6.9
	±
	0.6

	72
	
	1.0
	±
	0.1
	3.0
	±
	0.5

	96
	
	0.5
	±
	0.1
	1.5
	±
	0.2

	total
	
	14.8
	±
	0.9
	29.9
	±
	1.7

	24
	Feces
	32.4
	±
	5.8
	19.5
	±
	10.3

	48
	
	32.9
	±
	2.4
	26.3
	±
	5.2

	72
	
	11.6
	±
	2.1
	14.6
	±
	4.0

	96
	
	5.3
	±
	1.1
	5.1
	±
	1.4

	total
	
	82.2
	±
	2.2
	65.4
	±
	4.1

	96
	Cage wash
	0.2
	±
	0.1
	0.2
	±
	0.1

	Total recovery
	
	97.2
	
	
	95.6
	
	


Values expressed in % of administered radioactivity

Table B.6.1.1-5  Residues of Metconazole (cis) in rats following multiple low dosing (Morrisson, 1992b)

	
	
	♂
	
	
	♀
	

	Organ or tissue
	Mean
	±
	s.d.
	Mean
	±
	s.d.

	Adrenals
	2.326
	±
	0.4033
	1.3767
	±
	0.1449

	GIT
	0.5617
	±
	0.1857
	0.4909
	±
	0.1289

	Kidney
	0.0153
	±
	0.0024
	0.0178
	±
	0.0027

	Liver
	0.1060
	±
	0.0258
	0.8828
	±
	0.1273

	Lungs
	0.0079
	±
	0.0015
	0.0069
	±
	0.0009

	Skin
	0.0048
	±
	0.0017
	0.0033
	±
	0.0007

	Spleen
	0.0044
	±
	0.0010
	0.0047
	±
	0.0004

	Testes
	0.054
	±
	0.0039
	-
	
	


Values expressed in µg [14C-]Metconazole cis equivalents/g tissue (ppm); tissues with values <LOD or <LOQ not mentioned

Guidelines:
Protocol in compliance with test method B.32 of directive  92/69/EEC

GLP status: 
The study is GLP.

Materials and methods:
12 rats/sex/dose (Fischer 344) received Metconazole WL136184 (purity 99.3%, nominal 95% cis; B.n° 002-90) during 14d by gavage, followed by a single administration of [cyclopentyl-14C]Metconazole WL136184 (radiochemical purity: 99.4%, B.n° S.1190/4, with a specific activity of 44.3 µCi/mg, at a dose level of 2 mg/kg bw. The test material was administered as a suspension in DMSO. The dosing volume was 0.5 mL/kg. One rat/sex was dosed with DMSO only, as a control.

Both urine and feces were collected at 24h intervals up to d4 after dosing. Cage washes were collected at termination. Animals were sacrificed by exsanguination, and whole blood, liver, spleen, kidneys, peri-renal fat, adrenals, GIT, gonads, uterus, lung, heart, femoral muscle, femur bone, skin and brain were sampled and stored at –10 to –25°C (except blood: +4°C). Tissues were solubilised (skin) and casually homogenised. All tissues and excreta (except urine) were combusted and processed for subsequent quantification by LSC, and characterized by HPLC with radioactivity and UV-monitor. Metabolite profiling in excreta was performed by TLC.

The study is accepted
· Metconazole WL136184, absorption, metabolism and excretion, 200 mg/kg bw, single administration (Richardson, 1991a)

After high-dose administration of Metconazole (cis) to ♂rats, about 67% and about 19% was eliminated via the feces and via the urine respectively after 96h. Compared with single or repeated low-dose administration, where the majority of radioactivity was excreted in the feces after 48h (with a peak at 24h),  the elimination rate was less rapid (peak at 72h). 

A comparison of the different 24h-samples indicated that, although the relative proportions of labelled component might vary with time, the fractions were qualitatively comparable over time, and were thus pooled for metabolite identification. In this study, it was shown that Metconazole (cis) was extensively metabolised. Little or no mother compound was retrieved in the excreta. It was proposed that the main rat metabolites of Metconazole were :

· monohydroxy-metabolites, as a result of oxidation of benzylic methylene groups, or the methyl, methylene or methine groups of the cyclopentane ring (such as M1 and M21)

· hydroxyphenyl-metabolites (M15 and M19)

· carboxy-metabolites (M12 and M13)

· multi hydroxy metabolites (M18)

· mixed-function metabolites

· various sulphate conjugates of the abovementioned metabolites (M22)

In addition, the urinary metabolite 1,2,4-triazole (present at 5%), resulting from N-dealkylation, was also observed. Of note was also the presence of a wheat metabolite triazolylacetic acid, in trace amounts (0.03%), while another metabolite, triazolylalanine, was not detected in the rat.

Table B.6.1.1-6  Excretion of Metconazole (cis) in ♂rats following single high dosing (Richardson, 1991b)

	
	Urine
	Feces
	

	Time (h)
	Mean
	±
	s.d.
	Mean
	±
	s.d.
	Total

	24
	4.01
	±
	0.60
	5.20
	±
	2.04
	9.21

	48
	8.10
	±
	0.95
	19.94
	±
	6.56
	28.05

	72
	5.37
	±
	1.00
	26.91
	±
	5.37
	32.27

	96
	1.81
	±
	0.69
	14.72
	±
	1.81
	16.53

	120
	0.66
	±
	0.38
	5.44
	±
	2.89
	6.10

	144
	0.27
	±
	0.11
	2.36
	±
	1.56
	2.63

	168
	0.15
	±
	0.08
	0.97
	±
	0.56
	1.12

	Total
	20.37
	
	
	75.53
	
	
	95.9


Values expressed in % of administered radioactivity

Guidelines:
Protocol partly in compliance with test method B.32 of directive  92/69/EEC

Deviation from protocol: as the compound WL136184 was administered at a high dose, and clinical signs were observed at a comparable dosage of WL148271, animals should have been observed after dosing.

GLP status: 
The study is GLP.

Materials and methods:
6 ♂rats/dose (Fischer 344) received a single dose of Metconazole WL136184 (purity >99% cis; B.n° 1084/1, with a specific activity of 4.971 µCi/mg) by gavage, at a dose level of 200 mg/kg bw. The test material was administered as a suspension in a 70:30 w:w mixture of  Ethoxylated Castor Oil and 0.9% NaCl. The dosing volume was 5 mL/kg. 

Both urine and feces were collected at 24h intervals up to d7 after dosing. Cage washes were collected at termination. Animals were sacrificed by CO2, but no necropsy was performed. Carcasses were were sampled and stored at –10 to –25°C for casual further investigation. Feces but not urine was homogenised, combusted and processed for subsequent quantification by LSC, and characterization by HPLC, LC-MS, GC-MS or TLC. Samples with very high radioactivity levels on d1 were diluted with Carboxymethylcellulose.

· Metconazole WL148271, metabolism, 2 mg/kg bw, single administration (Richardson, 1991b)

Chromatographic profiles of radioactive components in fecal extracts of rats treated with [14C-cyclopentyl]WL148271 or [14C-triazole]WL136184 were very similar. 

Identification of the major metabolites in the fecal extracts indicated that the metabolites were mainly categorised into two classes:

· monohydroxy metabolites, the sites of oxidation being the benzylic methylene group, or one of the methyl groups or the phenyl group; major metabolites in this group included M1, M2, M15, M19 and M21.

· carboxy metabolites, from further oxidation of the methyl groups; identified examples were M12 and M13.

From the equivalent chromatographic profiles, it was inferred that the plethora of minor metabolites would have the same structure as those identified in the study with WL136184.

Urine samples showed basically the same chromatographic profile in ♂ and ♀, except that ♀ excreted more of metabolite M12. An explanation for the sex-difference for the presence of this metabolite was not given, but since it was a major metabolite, the finding was in line with the observed sex-difference in urinary excretion in the mass-balance study. 

In the liver, radioactivity was polar, and consisted of one major peak, and putatively associated with a conjugated metabolite. However, the compound could not be identified by co-chromatography with reference standards. However, its retention time during reverse-phase HPLC was similar to that of M1.

Guidelines:
Protocol in compliance with test method B.32 of directive  92/69/EEC

GLP status: 
The study is GLP.

Materials and methods:

This study is subsequent to that of Morrisson, 1990, and comprised the part of metabolite detection in feces, urine and liver.

5 rats/sex/dose (Fischer 344) received [cyclopentyl-14C]Metconazole WL148271 (radiochemical purity: 99.3%, 81% cis : 19% trans, total purity >99%, B.n° S.1106/1, with a specific activity of 31.1 µCi/mg, at a dose level of 2 mg/kg bw. The test material was administered as a suspension Dimethylsulphoxide (DMSO). The dosing volume was not mentioned.

Both urine and feces were collected at 24h intervals up to d3 after dosing. Cage washes were collected at termination. Animals were sacrificed by exsanguination, and various tissues retained in order to assess radioactive residue on d3.

Metabolites were assessed on feces, urine and liver. 

The study is accepted.
· Metconazole WL148271, excretion, metabolism and distribution, 164 mg/kg bw, single administration (Morrisson, 1992a)

Salivation was observed for about 1h, and decreased water and feed consumption was observed on d1-2 after dosing. The latter lead to a decreased excretion during that period, compared to control animals.

After high-dose administration of Metconazole (cis/trans) to rats, about 63-78% and about 13-28% was eliminated via the feces and via the urine respectively after 96h. The excretion could therefore be considered rapid, although a slight delay was observed as compared to low-dose administration. This finding corroborated the data of high-dose administration of the cis-isomer in ♂rats.

As was observed in the previous (single and repeated) low-dose studies, radioactive residue levels were high in adrenals, GIT and liver. Whereas the proportion of tissue residues values from high dosage versus low-dosage were globally up to 100 times, the proportions in the target organs were much lower. Indeed, in the liver, ratios were 31:1 (♂)-2:1 (♀), and in the adrenals the ratio was about 1.5:1 (♂,♀). In the testes, ratio amounted to about 6:1. It was postulated that in the liver (♀), the adrenals and the testes, a saturable mechanism may be present, preventing a dose-dependent accumulation in these organs. Of note was also that the sex-related differences in residue levels of adrenals and liver, observed at the low dose, were not replicated in this study.

The rat metabolites, isolated in feces and urine, were very similar to those which were detected in both the low-dose and the high-dose administration, and provided additional evidence for a similar pathway as has been described before. The major metabolites were again identified as hydroxy- and carboxy-metabolites. The higher proportion of urine metabolite M12 in the ♀ was again observed.

The major component, present in the adrenals on d5 remained unidentified, although one peak was tentatively characterized as metabolite M1, and parent compound was observed at a low level.

Table B.6.1.1-7  Excretion of Metconazole (cis/trans) in rats following high dosing (Morrisson, 1992a)

	
	
	
	♂
	
	
	♀
	

	Time (h)
	Substrate
	Mean
	±
	s.d.
	Mean
	±
	s.d.

	24
	Urine
	2.488
	±
	0.4918
	7.585
	±
	0.8757

	48
	
	6.005
	±
	0.7947
	12.29
	±
	1.785

	72
	
	3.528
	±
	0.7233
	6.122
	±
	0.9916

	96
	
	1.137
	±
	0.2553
	1.828
	±
	0.5409

	120
	
	0.4081
	±
	0.0351
	0.5955
	±
	0.2963

	total
	
	13.57
	±
	1.775
	28.42
	±
	1.650

	24
	Feces
	12.66
	±
	5.840
	11.36
	±
	4.470

	48
	
	34.46
	±
	6.112
	24.49
	±
	6.842

	72
	
	21.21
	±
	2.680
	19.23
	±
	3.057

	96
	
	9.596
	±
	1.626
	8.286
	±
	4.199

	120
	
	3.366
	±
	1.071
	2.117
	±
	0.7059

	total
	
	81.28
	±
	1.656
	65.48
	±
	2.021

	120
	Cage wash
	0.44
	±
	0.08
	1.35
	
	0.52

	Total recovery
	
	95.29
	
	
	95.25
	
	


Values expressed in % of administered radioactivity

Table B.6.1.1-8   : Residues of Metconazole (cis/trans) in rats following high dosing (Morrisson, 1992a)

	
	
	♂
	
	
	♀
	

	Organ or tissue
	Mean
	±
	s.d.
	Mean
	±
	s.d.

	Adrenals
	4.267
	±
	1.480
	2.628
	±
	0.580

	Blood
	1.018
	±
	0.164
	1.109
	±
	0.125

	Bone
	0.175
	±
	0.056
	0.187
	±
	0.062

	Fat
	0.834
	±
	0.145
	0.873
	±
	0.354

	GIT
	33.018
	±
	9.074
	14.880
	±
	7.716

	Heart
	0.434
	±
	0.021
	0.373
	±
	0.036

	Kidney
	1.380
	±
	0.122
	1.130
	±
	0.165

	Liver
	4.991
	±
	0.542
	3.425
	±
	0.795

	Lungs
	0.607
	±
	0.056
	0.518
	±
	0.081

	Muscle
	0.174
	±
	0.024
	0.153
	±
	0.040

	Ovaries
	
	
	
	0.568
	±
	0.078

	Skin
	1.064
	±
	0.147
	1.152
	±
	0.583

	Spleen
	0.396
	±
	0.043
	0.345
	±
	0.044

	Testes
	0.265
	±
	0.017
	
	-
	

	Uterus
	-
	
	
	0.512
	±
	0.106


Values expressed in µg [14C-]Metconazole cis/trans equivalents/g tissue (ppm); tissues with values <LOD or <LOQ not mentioned

Guidelines:
Protocol in compliance with test method B.32 of directive  92/69/EEC

GLP status: 
The study is GLP.

Materials and methods:
5 rats/sex/dose (Fischer 344) received [cyclopentyl-14C]Metconazole WL148271 (radiochemical purity: 99.9%, 79% cis : 21% trans, total purity >99%, B.n° S.1164/1, with a specific activity of 1.51 µCi/mg, at a dose level of 164 mg/kg bw. The radioactive compound was blended with unlabelled Metconazole, which was an 80:20 mix of the cis-isomer (WL138184, B.n°002/90, purity 99.3%) and of the trans-isomer (WL153996, B.n° 001/89, purity 99.5%). The test material was administered as a suspension in Dimethylsulphoxide (DMSO). The dosing volume was 2 mL/kg. Two rats/sex was dosed with DMSO only, as a control.

Both urine and feces was collected at 24h intervals up to d5 after dosing. Cage washes were collected at termination. Animals were sacrificed by exsanguination, and whole blood, liver, spleen, kidneys, peri-renal fat, adrenals, GIT, gonads, uterus, lung, heart, femoral muscle, femur bone, skin and brain were sampled and stored at –18°C (except blood: +4°C). Tissues were solubilised (skin) and casually homogenised. All tissues and excreta (except urine) were combusted and processed for subsequent quantification by LSC, and characterized by HPLC with radioactivity and UV-monitor. 

The study is accepted.
B.6.1.2. Farm animal metabolism (Annex IIA 5.1.2)
(See also section B.4.2 - Annex IIA 6.2)

All goat metabolites were identical or structurally similar to those found in the rat. Thus, no toxicological relevant metabolites were detected.

B.6.1.3.  Plant metabolism (Annex IIA 5.1.3)
(See also section B.4.3 - Annex IIA 6.3) 

Some plant metabolites (wheat, oilseed rape) were not recoverd as rat metabolites. These included triazolealanine (M35, CL147267, 1,2,4-triazolyl-3-alanine), its metabolite triazolyl acetic acid, and a keto-derivative of Metconazole (M30, CL382289, (4-chlorophenyl) [2-hydroxy-3,3-dimethyl-2-(1H-1,2,4-triazol-1-ylmethyl) cyclopentyl] methanone, recovered in straw) which was also an aerobic soil degradate.

Triazolyl alanine is a major plant metabolite of various triazole fungicides, including Metconazole. The toxicological profile was assessed in the IPCS pesticide residu evaluation (1989). The acute toxicity is low (LD50>5000 mg/kg bw). The lowest NOAEL in repeated toxicity studies was 100 mg/kg bw/d. The compound appeared devoid of  genotoxic activity. In conclusion, it was concluded that, based on the available information, residus of triazolealanine, and of its metabolite  triazolyl acetic acid did not present a toxicological hazard.

The toxicological pertinence of metabolite M30 was uncertain, as no information was available. However, it was of note that the metabolite levels were very low. 

B.6.2 Acute toxicity including irritancy and skin sensitisation (Annex IIA 5.2)

B.6.2.1 Acute oral toxicity (Annex IIA 5.2.1)
- Rat, oral, Metconazole cis/trans:  255, 357, 500, 700 and 980 mg/kg bw (Gardner, 1990a) 
Findings:
Mortality: 

500 mg/kg bw: 1♂(d5), 3♀(d2, 3, 4); 700 mg/kg bw: 1♂(d5), 2♀(d3); 980 mg/kg bw: 5♂(d3, 5, 7), 5♀(d3, 4)  
Clinical signs: 

The principal signs of reaction to treatment were unkempt appearance, hunched posture and lachrymation at all doses. These were commonly associated with diarrhoea among rats dosed at 255, 500, 700 and 980 mg/kg bw, abasia, ataxia, chromodacryorrhea and salivation among rats dosed at 357 mg/kg bw and above, in all rats at 980 mg/kg bw and among rats treated at all other dose-levels. Prostration and/or hypothermia were also apparent, usually as a prelude to death, among rats given the intermediate or higher dose-levels. Other observations included tachypnoea at the higher dose-levels, piloerection, lethargy, pallor of the skin or eyes and wet fur. 

The more common clinical signs generally developed within 4 hours of dosing. Recovery of surviving rats, as judged by external appearance and behavior, was complete by d4 (255, 357 mg/kg bw) or d11 (500, 700 mg/kg bw). 

Bodyweight:  

Many rats surviving treatment at 500 mg/kg bw and above, lost bodyweight during the first week of the observation period. Survivors gained weight relative to their d1 bw by the end of the 14d observation period.

Necropsy findings: 

The principal findings among decedents were pallor or exaggerated lobular pattern of the liver, discolouration of the renal medulla, reduced spleen, lung congestion and inflammation and/or abnormal contents of the stomach and various levels of the intestine. Among the rats killed on d 14, macroscopic abnormalities considered to be possible effects of treatment included softened, enlarged or discoloured livers, dark and hyperaemic medistinal lymph nodes and distension of the caecum and/or colon.

Conclusions:

LD50 ♂: 727 mg/kg bw.
LD50 ♀: 595 mg/kg bw.

LD50 combined: 660 mg/kg bw.

According to EEC criteria, Metconazole cis/trans: 80/15 must be classified as harmful to rats by the oral route.

Guidelines:
Protocol  in compliance with test method B.1 of directive  92/69/EEC

GLP status: 
The study is GLP.

Materials and methods:
5 rats/sex/dose (Fischer 344) received Metconazole (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) by gavage at dose levels of 255, 357, 500, 700 and 980 mg/kg bw. The test material was administered as suspensions incorporating 2.55%, 3.57%, 5.00%, 7.00% and 9.80% w:w Metconazole in corn oil.

In a preliminary range-finding study, 1 rat/sex were dosed at 500, 1500, 200 and 4000 mg/kg bw. The acute median lethal oral dose was approximately 500 mg/kg bw.

The study is accepted.

- Rat, oral, Metconazole cis, 850, 1190, 1666 and 2332 mg/kg bw (Gardner, 1991) 
Findings:
Mortality: 

1190 mg/kg bw: 1♂(d4), 3♀(d4); 1666 mg/kg bw: 3♂(d3, 6), 3♀(d2,3); 2332 mg/kg bw: 4♂(d3,5,6), 5♀(d3,4,5). 
Clinical signs: 

All treated rats showed most commonly unkempt appearance, staining (yellow) of the anogenital fur and a hunched posture, in addition to lethargy, salivation, lachrymation, periorbital encrustation and diarrhoea. Among rats dosed with 1190 mg/kg and above, the principal clinical signs were piloerection, abasia/ataxia or prostration. Tachypnoea and coma were apparent among rats that failed to survive treatment at the high dose-level. The onset of salivation, lachrymation, lethargy, hunched posture and diarrhoea occurred at all dose-levels within 2 hours of dosing. Onset of the other principal reactions to treatment was apparent within 5 hours of dosing. Recovery of rats surviving treatment, as judged by external appearance and behavior, was generally advanced by day 7 but was incomplete until day 15.

Bodyweight:  

Although losses of bodyweight during the first week of the observation period were recorded for several rats surviving treatment at 1190 mg/kg and above, they had gained weight by the end of the 14 day-observation period.

Necropsy findings: 

The principal findings among decedents were exaggerated hepatic lobular pattern, areas of pallor/darkening of the liver, darkening of the thymus, spleen and kidneys, abnormal fluid contents of the gastro-intestinal tract and in 4 rats, inflammation of the stomach. Necrospsy findings among the rats killed on d15 were limited to the presence of white/yellow areas on the liver of a single ♂ treated at the high dose level.

Conclusions:

LD50 ♂: 1627 mg/kg bw.
LD50 ♀: 1312 mg/kg bw.

LD50 combined: 1459 mg/kg bw.

According to EEC criteria, Metconazole 95% cis must be classified as harmful to rats by the oral route.

Guidelines:
Protocol  in compliance with test method B.1 of directive  92/69/EEC

GLP status: 
The study is GLP.

Materials and methods:
5 rats/sex/dose (Fischer 344) received Metconazole (95.2% cis, 0.1% trans; B.n° 12, F900250) by gavage at dose levels of 850, 1190, 1666 and 2332 mg/kg bw. The test material was administered in corn oil at a constant dose volume of 10.0 mL/kg.

In a preliminary range-finding study, 1 rat/sex were dosed at 400, 750, 1500 and 3000 mg/kg bw. The acute median lethal oral dose was between 400 and 1500 mg/kg bw.

The study is accepted.

- Mouse, oral, Metconazole cis/trans, 391, 625, 1000 and 1600 mg/kg bw (Gardner, 1990a) 
Findings:
Mortality: 

391 mg/kg bw: 1♀(d4), 625 mg/kg bw: 2♂(d3), 5♀ (d3, 4, 5); 1000 mg/kg bw: 4♂(d2, 3), 5♀(d2, 3), 1600 mg/kg bw: 5♂(d 2, 3), 5♀(d2, 3)

Clinical signs: 

Common signs of reaction to treatment were abasia/ataxia, hunched posture, pallor of the skin and eyes and stereotype behavior (circling movements). Hyperactivity and hind-limb spasticity also occurred among mice, especially at the lower dose levels. Prostration, coma, hypothermia or cyanosis were observed, usually as a prelude to death, among mice at all dose levels. Occasionaly, unkempt appearance, piloerection, lethargy, abnormal posture (leaning), stereotype behavior (lateral rocking), tremor and convulsion were also observed. The more common clinical signs generally developed within 5 hours of dosing. Recovery of surviving mice, as judged by external appearance and behavior, was observed during d4-7.

Bodyweight:  

All surviving mice had gained weight by d14.

Necropsy findings: 

Among decedents, darkening or exaggerated lobular pattern of the liver, discolouration of the renal medulla, lung congestion and inflammation and/or abnormal contents of the stomach were observed. Among mice sacrificed on d14, enlarged or pale livers, distension of the caecum and, in a single animal, hyperaemia of the urinary bladder.

Conclusions:

LD50 ♂: 718 mg/kg bw.
LD50 ♀: 410 mg/kg bw.

LD50 combined: 566 mg/kg bw.

Guidelines:
Protocol  in compliance with test method B.1 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
5 mice/sex/dose (Albino CD-1) received Metconazole (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) by gavage at dose levels of 391, 625, 1000 and 1600 mg/kg bw. The test material was administered as suspensions incorporating 3.91%, 6.25%, 10.0% and 16.0% m/m Metconazole in corn oil.

In a preliminary range-finding study, 1 mouse/sex were dosed at 2000 and 4000 mg/kg bw. The acute median lethal oral dose was less than 2000 mg/kg.

The study is accepted.

B.6.2.2. Acute dermal toxicity (Annex IIA 5.2.2)
- Rat, dermal, Metconazole cis/trans, 2000 mg/kg bw (limit test) (Gardner, 1990a) 
Findings:
Mortality: none.

Clinical signs: 

No signs of systemic reaction to treatment. Sites of application of the test material showed no dermal irritation.

Bodyweight: no relevant findings.

Necropsy findings: no relevant findings.

Conclusions:

LD50 ♂,♀ > 2000 mg/kg bw.
Guidelines:
Protocol  in compliance with test method B.3 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
5 rats/sex (Fischer F344) received a single dermal application of Metconazole (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) at a dose level of 2000 mg/kg bw. The test material was administered as a dry powder moistened with deionised water before being covered and retained in close contact with the skin for 24 hours by an impervious bandage. 

The study is accepted.

- Rat, dermal, Metconazole cis, 2000 mg/kg bw (limit test) (Gardner, 1991) 
Findings:
Mortality: none.

Clinical signs: 

No signs of systemic reaction to treatment. On d2, 3/10 sites of application showed erythema.

Bodyweight: no relevant findings.

Necropsy findings: no relevant findings.

Conclusions:

LD50 ♂,♀ > 2000 mg/kg bw.
Guidelines:
Protocol in compliance with test method B.3 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
5 rats/sex (Fischer F344) received a single dermal application of Metconazole (95.2% cis, 0.1% trans; B.n° 12, F900250) at a dose level of 2000 mg/kg bw. The test material was applied to the clipped dorsum as a dry powder, moistened with deionised water and kept in close contact with the skin for 24 hours by an impervious bandage. 

The study is accepted.

- Rabbit, dermal, Metconazole cis/trans, 2000 mg/kg bw (limit test) (Gardner, 1990a) 
Findings:
Mortality: none.

Clinical signs: 

No signs of systemic reaction to treatment. Sites of application of the test material showed no inflammatory reactions but desquamation affected 2 ♂ rabbits during wk2 of the study.

Bodyweight: no relevant findings.

Necropsy findings: no relevant findings.

Conclusions:

LD50 ♂,♀ > 2000 mg/kg bw.
Guidelines:
Protocol in compliance with test method B.3 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
5 rabbits/sex (New Zealand White) received a single dermal application of Metconazole (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) at a dose level of 2000 mg/kg bw. The test material was administered as a dry powder moistened with deionised water before being covered and retained in close contact with the skin for 24 hours by an impervious bandage. 

The study is accepted.

B.6.2.3 Acute inhalation toxicity (Annex IIA 5.2.3) 
-Rat, Metconazole cis/trans, aerosol exposure, head-only,  5.588 mg/L (Collins, 1990) 
Findings:
Mortality: none.

Clinical signs: 

Piloerection and hunched posture on the day of exposure. Other clinical signs during d0-12 included transient lethargy, sores on both front paws and unkempt fur.

Bodyweight:  

Treated animals showed a small reduction in body weight gain, which persisted in wk2 of the study in ♂.

Necropsy findings: 

Decreased lung weight of uncertain toxicological importance was observed in the treated ♂ but not the ♀. There were no treatment-related macroscopic abnormalities.

Conclusion: 


LC50 > 5.588 mg/L air
Guidelines: 
Protocol in compliance with test method B.2 of directive 92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
5 rats/sex  (Sprague Dawley Crl:CD (SD) BR)  were exposed to micronised Metconazole (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) in a head-only inhalation assay, at a concentration of 18.702 (nominal) and 5.588 mg/L  (mean actual exposure concentration determined by gravimetry) during 4h. The mean mass median aerodynamic diameter of the particles in the atmosphere was 3.73 µm ( 1.40 µm. A concomitant control group of 5 rats/sex was included. The chamber relative humidity was between 24 and 58%. 

The study is accepted.

B.6.2.4 Skin irritation (Annex IIA 5.2.4)
- Rabbit, Metconazole cis/trans, 0.5 g/6 cm2 dermal (Gardner, 1990b) 
Findings:

Evaluation of the data, according to EU methodology:

<Score erythema>24+48+72
= 0.0

<Score edema>24+48+72
= 0.0

Conclusion:
 

Metconazole cis/trans: 80/15 has no skin irritating properties.

Guidelines:
Protocol partly in compliance with test method B.4 of directive 92/69/EEC

Deviation from protocol: observations limited to the skin.

GLP status:
The study is GLP.

Materials and methods:
3 rabbits/sex (NZW) were exposed to Metconazole (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01); the undiluted test material in powder form (0.5 g) was applied to the skin on a 6 cm2 lint patch, moistened with deionised water, covered with gauze  and held in place for 4 hours by a semi-occlusive elastic adhesive bandage. 

The study is accepted.

- Rabbit, Metconazole cis, 0.5 g/6 cm2 dermal (Gardner, 1991) 
Findings:

Evaluation of the data, according to EU methodology:

<Score erythema>24+48+72
= 0.0

<Score edema>24+48+72
= 0.0

Conclusion:
 

Metconazole 95% cis has no skin irritating properties.

Guidelines:
Protocol partly in compliance with test method  B.4 of directive  92/69/EEC

Deviation from protocol: observations limited to the skin.

GLP status:
The study is GLP.

Materials and methods:
3 rabbits/sex (NZW) were exposed to Metconazole (95.2% cis, 0.1% trans; B.n° 12, F900250); the undiluted test material in powder form (0.5 g) was applied to the skin on a 6 cm2 lint patch, moistened with deionised water, covered with gauze  and held in place for 4 hours by a semi-occlusive elastic adhesive bandage. 

The study is accepted.

B.6.2.5 Eye Irritation (Annex IIA 5.2.5) 
- Rabbit, Metconazole cis/trans, 0.1 mL, ocular, (Gardner, 1990b )

Findings:

Instillation of 0.1 mL Metconazole cis/trans: 80/15 into the eyes of 6 rabbits resulted in slight initial pain response. Conjunctival irritation reactions not exceeding a beefy-red appearance, chemosis obscuring the greater part of the cornea and an ocular discharge affected all rabbits within 24h of treatment. Resolution of the effects the conjunctivae was advanced by d3 and complete by d8. Areas of diffuse opacity were apparent on the cornea of 4/6 rabbits on d2. Such opacities had completely resolved 7d after treatment. The iris showed no reactions.

Evaluation of the data, according to EU methodology: 

<Score erythema>24+48+72

= 1.1

<Score chemosis>24+48+72

= 0.5

<Score iris>24+48+72

= 0.0
<Score corneal opacity>24+48+72
= 0.4

Conclusion: 


Metconazole cis/trans:80/15 is not considered an eye irritant.
Guidelines:
Protocol in compliance with test method B.5 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:

3 rabbits/sex (NZW) were exposed to Metconazole (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) in powder form, by instillation of 65 mg, corresponding to 0.1 mL of the undiluted test substance into the lower conjonctival sac of one eye of each animal. 

The study is accepted.

- Rabbit, Metconazole cis, 0.1 mL, ocular, (Gardner, 1991)

Findings:

Instillation of 0.1 mL Metconazole 95% cis into one eye of each of six rabbits resulted in practically no initial pain response. All rabbits had developed a crimson-red appearance of the conjunctivae, slight chemosis and a slight ocular discharge one hour after treatment. Resolution of the conjunctival reactions was advanced 24 hours after treatment and complete 2 days later. Two rabbits showed small areas of slight, diffuse corneal capacity either 24 hours or 24, 48 and 72 hours after instillation. The iris remained unaffected by the test material. All overt effects resolved within 7 days of treatment.

Evaluation of the data, according to EU methodology:

<Score erythema>24+48+72

= 0.6

<Score chemosis>24+48+72

= 0.2

<Score iris>24+48+72

= 0.0

<Score corneal opacity>24+48+72
= 0.2
Conclusion: 


Metconazole 95% cis is not considered an eye irritant.
Guidelines:
Protocol in compliance with test method B.5 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:

3 rabbits/sex (NZW) were exposed to Metconazole (95.2% cis, 0.1% trans; B.n° 12, F900250) in powder form, by instillation of 42 mg, corresponding to 0.1 mL of the undiluted test substance into the lower conjonctival sac of one eye of each animal. 

The study is accepted.

B.6.2.6 Skin sensitisation (Annex IIA 5.2.6)
- Guinea Pig, Metconazole cis/trans, modified Buehler test (Gardner, 1990b)

Findings: 

None of the twenty test animals showed any positive response in either 24 or 48 hours after removal of the challenge patches.

Conclusion: 


Metconazole cis/trans: 80/15 is not a skin sensitiser in these study conditions.

Guidelines:
Protocol partly in compliance with test method B.6 of directive  92/69/EEC

Deviation from protocol: dermal exposure of 24 hours instead of 6 hours.

GLP status:
The study is GLP.

Materials and methods: 

The main test was conducted using a group of 10 ♂ and 10 ♀ guinea pigs (Dunkin-Hartley) together with a control group of 5 ♂ and 5 ♀. 

At induction, on days 1, 3, 6, 8, 10, 13, 15, 17 and 20 a 16 cm2 patch of filter paper loaded with approximately 0.45 mL of the appropriate dilution of test material was applied to the shaven skin of each test group animal. Similar patches of filter paper moistened with vaseline alone were applied to the control group guinea pigs. The same left flank site was used for all induction applications on all test and control group animals. The patches were covered with occlusive tape and held in place by adhesive bandage for 24 hours. Any dermal reactions to the induction procedure were recorded. 

Challenge was carried out on d28. A 16 cm2 patch of filter paper, moistened with 0.45 mL of the appropriate dilution of test material, was placed on the shaven area, covered by occlusive tape and held in position by elastic adhesive bandage. Control group animals were treated with the same formulation of test material that was applied to test group animals. After 24 hours the patches and bandages were removed. Dermal reactions to challenge were assessed shortly after removal of the challenge patches, and 24h or 48h after challenge. 

Based on the range finding tests, the following concentrations of test material were selected for the main study: 60% Metconazole (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) w:w in vaseline for both topical induction and challenge. This concentration proved to be non-irritating to skin and it was not possible to prepare a paste incorporating more than 60% w:w. The susceptibility of the strain of guinea pigs to induction of skin sensitisation by strong and weak skin sensitisers was confirmed in a contemporaneous positive control group. 

The study is accepted.

- Guinea Pig, Metconazole cis/trans, Maximisation test, 5% intradermal induction, 100% percutaneous induction, 100% percutaneous challenge (Glaza, 1995)

Findings: 

After intradermal injections, the irritation was similar for all groups and consisted of scab formation and mild to moderate erythema and edema reactions. 

In the test group (G2), 4/20 animals exhibited dermal reactions (scattered mild redness) at 24h. Subsequently, the reactions disappeared at 48 hours in 1/4 animals. 

None of the 10 irritation control animals (G3) exhibited a dermal reaction to the initial challenge application of the test material. None of the animals in the test (G2) or irritation control (G3) groups exhibited a dermal reaction to the petrolatum following the initial challenge application. 

Since these results indicated a rather weak equivocal response for the initial challenge, a second challenge application was conducted. For this rechallenge, 1/20 animals in G2 showed the same mild scattered redness reaction at 24h, which subsequently disappeared at 4h. One animal in the irritation control group (G3) also exhibited a mild dermal reaction while 0/5 additional irritation control animals exhibited a dermal reaction to the test material as a 25% w/w mixture in petrolatum. 

All 10 animals in the positive control group (G4) exhibited slight to intense dermal reactions on the test sites treated with sulfathiazole and no dermal reactions on the test sites treated with petrolatum. None of the positive control-irritation control animals (G5) exhibited a dermal reaction to the challenge of sulfathiazole or petrolatum.


Conclusion: 


Based on the low incidence (<30% incidence) of animals in the test group exhibiting dermal reactions at challenge (initial or rechallenge), Metconazole cis/trans: 80/15 is not to be classified as a skin sensitiser in these study conditions.

Guidelines:
Protocol in compliance with test method B.6 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods: 

In the main test, conducted according to the methodology of Magnusson and Kligman, 20 ♂albino guinea pigs (Crl: (HA)BR) were assigned to the test group (G2) and 10 animals were assigned to both irritation control (G3) and positive control (G4) groups. Five animals were assigned to both the positive control-irritation control group (G5) and an additional irritation control group (only used in the second challenge procedure). 

On d1 (intradermal induction), animals in G2 and G4 received duplicate 0.1 mL intradermal injections of (i) a 1:1 dilution of Freund’s Complete Adjuvant (FCA) in sterile water, (ii) a 5% w/v suspension of Metconazole cis/trans: 80/15 (97.9% pure; B. n° AC 9339-114) in mineral oil (G2) or a 5% w/v suspension of sulfathiazole in sterile water (G4), and (iii) a 1:1 dilution of a 10% w/v suspension of Metconazole in FCA and sterile water (G2) or a 1:1 dilution of 10% w/v sulfathiazole in sterile water and FCA (G4) on the shoulder area. At this time, the animals in G3 and G5 received duplicate 0.1 mL intradermal injections of (i) a 1:1 dilution of FCA in sterile water, (ii) the vehicule alone (mineral oil for G3 and sterile water for G5) and (iii) a 1:1 dilution of the respective vehicle in FCA. 

6d later, the animals in G2 through G5 were pretreated with sodium lauryl sulfate applied topically at the injection sites. 

On day 8 (topical induction), a 25% w/w mixture of Metconazole in petrolatum was applied over the injection sites of the animals in G2, a 25% w/w mixture of sulfathiazole in petrolatum was applied over the injection sites of the animals in G4, and petrolatum was applied over the injection sites of the animals in G3 and G5. All induction sites were then occluded for 48 h. 

Two weeks after the topical induction application, all animals received a challenge dose. A 25% w/w mixture of test material in petrolatum was applied to the right flank and the control material (petrolatum) was applied to the left flank of each animal in G2 and G3. A 10% w/w mixture of sulfathiazole in petrolatum was applied to the right flank and petrolatum alone was applied to the left flank of each animal in G4 and G5. all test and control sites were occluded for 24h and then wiped clean. The sites were examined for dermal reactions at 24 and 48 hours after patch removal. One week after the initial challenge application, the animals in G2 and G3 received a second challenge dose. A new group of 5 animals (iritation control group) also received a challenge dose at that time as well. The animals in G4 and G5, however, did not receive a second challenge dose and were terminated on d29.

In an irritation screening study, Metconazole was applied topically to the skin of one group of 4 ♂ guinea pigs at concentrations of 1%, 5%, 10% and 25% in petrolatum with each animal receiving two different concentrations of the test material. The test sites were occluded for 24 hours and dermal irritation was evaluated at 24 and 48 hours after removal of the patches. No dermal irritation was observed. The 25% w/v mixture was determined to be the highest non irritating topical concentration tested.

A second irritation screening group of 4 ♂ guinea pigs received 0.1 mL intradermal injections of Metconazole prepared at concentrations of 1%, 5%, 10%, 25% and 50% w/v in mineral oil. These test sites were evaluated for dermal reactions at 24h and 48h after injection. Moderate to intense erythema reactions were observed. A 5% w/v mixture of the test material was determined to be the highest concentration that did not cause excessive irritation.

The study is accepted.

- Guinea Pig, Metconazole cis, Buehler test (Gardner, 1991)

Findings: 

None of the twenty test animals showed any positive response in either 24 or 48 h after removal of the challenge patches.

Conclusion: 


Metconazole 95% cis is not a skin sensitiser in these study conditions.

Guidelines:
Protocol partly in compliance with test method B.6 of directive  92/69/EEC

Deviations from protocol: dermal exposure of 24 hours instead of 6 hours.

GLP status:
The study is GLP.

Materials and methods: 

The main test was conducted using a group of 10 ♂ and 10 ♀ guinea pigs (Dunkin-Hartley) together with a control group of 5 ♂ and 5 ♀. For induction, on d1, 8 and 15 a 16 cm2 patch of filter paper loaded with approximately 0.45 mL of the appropriate dilution of test material was applied to the shaven skin of each test group animal. Similar patches of filter paper moistened with vaseline alone were applied to the control group guinea pigs. The same left flank site was used for all induction applications on all test and control group animals. The patches were covered with occlusive tape and held in place by adhesive bandage for 24 hours. Any dermal reactions to the induction procedure were recorded. 

Challenge was carried out on d28. A 4 cm2 patch of filter paper, moistened with 0.15 mL of the appropriate dilution of test material, was placed on the shaven area, covered by occlusive tape and held in position by elastic adhesive bandage. Control group animals were treated with the same formulation of test material that was applied to test group animals. After 24 hours the patches and bandages were removed. Dermal reactions to challenge were assessed shortly after removal of the challenge patches, and 24 hours and 48 hours after challenge. 

Based on the range finding tests, the following concentrations of test material were selected for the main study: 50% Metconazole (95.2% cis, 0.1% trans; B.n° 12, F900250) w:w in vaseline for both topical induction and challenge. This concentration was non-irritant to skin. Higher concentrations were judged unsuitable for administration. The susceptibility of the strain of guinea pigs to induction of skin sensitisation by strong and weak skin sensitisers was confirmed in comtemporaneous positive control groups. 

The study is accepted.

B.6.2.7 Summary of acute toxicity including irritancy and skin senstisation of Metconazole  

(Annex IIA 5.2)

Metconazole is of moderate toxicity when administered orally to the rat. Based upon the LD50-value, it appeared that the isomere-mix (cis/trans 85:15) was more toxic (by about a factor 2) than the cis (95:5) isomer. It was not known whether the difference was due to the presence of the trans-isomer in the isomer mixture. It was also noted that the ♀ were slightly more susceptible than the ♂.

The observed clinical signs were rather consistent in the studies with both compounds, occurred rapidly (within 4h) after dosing, and included non-specific signs such as unkempt appearance, hunched posture and diarrhea, but other signs such as abasia, ataxia, chromodacryorrhea, salivation and lacrimation were also observed. The clinical signs were resolved by the end of the observation period.

Metconazole did not provoke systemic toxicity to the rats when applied dermally or administered via inhalation. The compound was without local effects on the skin, and induced slight eye irritation in the rabbit, which was resolved within 8d after application.

Both patch-application and intradermal sensitisation tests demonstrated the absence of sensitisation potential.

Based upon the acute oral study with Metconazole, the compound is considered harmful by oral uptake, and should be classified accordingly (Xn; R22).

Table B.6.2.7.-1  Summary of acute toxicity including irritancy and skin sensitisation of Metconazole cis/trans
	Type of test
	LD50 

(mg/kg b.w.)
	purity (%)

batch n°
	Classification
	Reference

	Rat, oral
	♂: 727

♀: 595
	95.3%

89-01
	Xn; R22
	Gardner, 1990a

	Mouse, oral
	♂: 718

♀: 410
	95.3%

89-01
	Xn; R22
	Gardner, 1990a

	Rat, dermal
	>2000
	95.3%

89-01
	-
	Gardner, 1990a

	Rabbit, dermal
	>2000
	95.3%

89-01
	-
	Gardner, 1990a

	Rat, 4h inhalation
	>5.588 mg/L


	95.3%

89-01
	-
	Collins, 1990



	Rabbit, skin irritation
	not irritant
	95.3%

89-01
	-
	Gardner, 1990b

	Rabbit, eye irritation
	not irritant
	95.3%

89-01
	-
	Gardner, 1990b

	Guinea pig, skin sensitisation (M&K)
	not sensitiser
	97.9%

AC 9339-114
	-
	Glaza, 1995


Table B.6.2.7.-2  Summary of acute toxicity including irritancy and skin sensitisation of Metconazole 95% cis
	Type of test
	LD50 

(mg/kg b.w.)
	purity (%)

batch n°
	Classification
	Reference

	Rat, oral
	♂: 1627

♀: 1312
	95.2%

12, F900250
	Xn ; R22
	Gardner, 1991

	Rat, dermal
	>2000
	95.2%

12, F900250
	-
	Gardner, 1991

	Rabbit, skin irritation
	not irritant
	95.2%

12, F900250
	-
	Gardner, 1991

	Rabbit, eye irritation
	not irritant
	95.2%

12, F900250
	-
	Gardner, 1991

	Guinea pig, skin sensitisation (Buehler)
	not sensitiser
	95.2%

12, F900250
	-
	Gardner, 1991




B.6.3 Short-term toxicity (Annex IIA 5.3)
B.6.3.1 Oral 28-day toxicity (Annex IIA 5.3.1)
-Rat, Metconazole cis/trans, 0; 30; 100; 1000 and 3000 ppm (Esdaille, 1990) 

Findings: (tables B.6.3.1-1 and B.6.3.1-2)

Mortality: 
none

Clinical signs: 
food spillage occurred in the top-dose ♂, indicating palatability problems.

Bodyweight and feed consumption: Feed consumption was altered at 1000 ppm (♂) and above (♂,♀), leading to reduced body weights and body weight gains from wk1-4 (top-dose ♂, ♀) and from week 2-4 (1000 ppm ♂).

Urinalysis: Haematuria was observed in the top-dose ♂.

Table B.6.3.1-1 Oral 28d toxicity of Metconazole WL148172 in rats:

general toxicity, urinalysis, haematology and clinical chemistry

	Dose (ppm)
	0
	30
	100
	1000
	3000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Feed consumption  wk4
	
	
	
	
	
	
	↓12%**
	-
	↓32%**
	↓18%**

	Body weight           wk4
	
	
	
	
	
	
	↓14%**
	-
	↓34%**
	↓19%**

	     Urinalysis

	urine RBC
	
	
	
	
	
	
	
	
	
	↑500%*
	-

	     Hematology

	MCV
	
	
	
	
	
	
	
	
	
	↓2 %**
	↓3 %**

	RBC mean diameter
	
	
	
	
	
	
	↓3%*
	-
	↓5%**
	↓3%**

	RBC mean diam. s.d.
	
	
	
	
	
	
	
	
	↑20%*
	↑20%**

	MCH
	
	
	
	
	
	
	
	
	
	↓5%**
	↓4%**

	MCHC
	
	
	
	
	
	
	
	↓2%*
	-
	↓3%**
	↓2%*

	Plt
	
	
	
	
	
	
	
	
	
	↓25%**
	↓17%**

	Plateletcrit
	
	
	
	
	
	
	
	
	
	↓24%**
	↓12%

	monocytes 
	109/l
	
	
	
	
	
	
	
	
	↑200%
	↑100%*

	
	d.c.
	
	
	
	
	
	
	
	
	↑108%
	↑106%**

	WBC
	
	
	
	
	
	
	
	
	
	-
	↑20%*

	     Clinical chemistry

	glucose
	
	
	
	
	
	
	
	
	
	↓29%**
	↓14%**

	cholesterol
	
	
	
	
	
	
	
	↓23%**
	↑16%
	↓24%**
	↓28%**

	triglycerides
	
	
	
	
	
	
	
	↓25%
	-
	↓46%**
	-

	protein
	
	
	
	
	
	
	
	-
	↑4 %*
	-
	↑12%**

	albumin
	
	
	
	
	
	
	
	
	
	-
	↑13.0%

	bilirubin
	
	
	
	
	
	
	
	
	
	-
	↑25%**

	BUN
	
	
	
	
	
	
	
	
	
	-
	↑13%**

	creatinine
	
	
	
	
	
	
	
	
	
	-
	↑8%

	Ca2+
	
	
	
	
	
	
	
	
	
	-
	↑5%**

	Pi
	
	
	
	
	
	
	
	
	
	-
	↑9%

	AST
	
	
	
	
	
	
	
	↑11%
	↑13%
	↑130%**
	↑166%**

	ALT
	
	
	
	
	
	
	
	↑14%
	↑13%
	↑139%**
	↑141%**

	γ-GT (1)
	
	0.0
	0.1
	
	
	
	
	0.4
	0.6
	14.6**
	19.9**

	AP
	
	
	
	
	
	
	
	
	
	↑22.0%**
	↑14.2%


a: absolute weight, r: relative weight (actually not the proportion between organ w and body w, but covariate analysis with “the terminal body w as a covariate”); d.c.: differential count; (1): numerical value in I.U.

Statistically significant modification, Williams’ or Wilcoxon test *p<0.05, **p<0.01

Haematology: 

Mild hypochromic microcytic anemia occured, as illustrated by the decreased corpuscular volume (top-dose) and decreased hemoglobin concentration at 1000 ppm and above (♂), and at the top dose (♀). Moderate thrombocytopenia was observed in both sexes at the top-dose. Increased leukocyte (♀) and monocyte counts (♂,♀) were observed at the top-dose, but in the absence of further observations in differential counts, the finding is probably without toxicological relevance.

Clinical chemistry: 

The compound was hepatotoxic, as illustrated by the modified transaminase and alkaline phosphatase activities (♂,♀) at the top-dose. In addition, increased γ-GT were apparent at 1000 ppm and above (♂,♀). The slightly increased bilirubin levels in the top-dose ♀ was possibly subsequent to the observed anemic events (increased Hb catabolism). Further changes at the top-dose included serum glucose decrease (♂,♀), and increased albumin, BUN, creatinine, Ca2+, and inorganic phosporus levels (♀). Protein level was increased (♀), and cholesterol was decreased at 1000 ppm and above (♂) and at the top-dose (♀). 

Organ weight: 

The observed decreases in absolute heart, kidneys (♂,♀) and testes at 1000 ppm and above, and of brain (♂,♀), ovaries and adrenals (♀) at the top dose were considered secundary to the body weight drop at termination. Further alterations included increased liver weights at 1000 ppm and above. The increased spleen weights at the top dose could be in line with the observed platelet modifications.

Gross pathology: 

At 100 ppm and above, liver enlargement was observed in the ♂. This finding, as well as pale appearance was observed at 1000 ppm and above in both ♂ and ♀. At the top dose, indications of stomach irritation were observed, as well as testes wastage.

Histopathology: 

The gross findings in the liver were confirmed by either slight to moderate (1000 ppm) and moderate to very severe (3000 ppm) fatty degeneration, and dose-dependent severe diffuse (♂) or centrilobular (♀) hypertrophy. The observed liver enlargement/pallor at 100 ppm was not corroborated by any histological finding. Occasional liver focal necrosis was observed at the top dose. Further observations at the top-dose included: slight to moderate reduction in spermatocyte presence, slight (♂) to very slight (♀) vacuolation of the adrenal cortex, and moderate hyperkeratosis in the forestomachs which appeared grossly abnormal.

Table B.6.3.1-2   28d oral toxicity of Metconazole WL148172 in rats: 

organ weight, selected gross pathological and histopathologic findings

	Dose (ppm)
	0
	30
	100
	1000
	3000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Organ weight

	Liver
	a
	
	
	
	
	
	
	↑4%
	↑22%**
	↑8%
	↑67%**

	
	r
	
	
	
	
	
	
	↑27%**
	↑22%**
	↑65%**
	↑102%**


	Spleen 
	r
	
	
	
	
	
	
	
	
	↑23%*
	↑33%**

	     Gross pathology

	 Liver
	enlargement
	
	
	
	
	3
	0
	6
	3
	7
	7

	
	pallor
	
	
	1
	0
	1
	0
	7
	3
	7
	7

	 Stomach
	junctional ridge thickening
	
	
	
	
	
	
	
	
	1
	4

	
	forestomach ulceration
	
	
	
	
	
	
	
	
	3
	1

	
	forestomach roughened surface
	
	
	
	
	
	
	
	
	1
	-

	 Testes
	small
	0
	-
	1
	-
	0
	-
	1
	-
	5
	-

	     Histopathology

	 Adrenal 
	cortical vacuolation
	
	
	
	
	
	
	
	
	6**
	7***

	 Stomach 
	forestomach hyperkeratosis
	
	
	
	
	
	
	
	
	5
	5

	 Liver
	diffuse fatty vacuolation
	
	
	
	
	
	
	7***
	7***
	7***
	7***

	
	diffuse hypertrophy
	
	
	
	
	
	
	6**
	0
	7***
	2

	
	centrilobular hypertrophy
	
	
	
	
	
	
	1
	3
	0
	5*

	
	focal necrosis
	
	
	
	
	
	
	
	
	1
	1

	 Testes
	spermatogenic reduction
	
	
	
	
	
	
	
	
	7***
	-


a: absolute weight, r: relative weight; Statistically significant modification, Williams’ or Fisher’s test *p<0.05, **p<0.01, ***p<0.001

Conclusion:
NOAEL = 100 ppm = 9.1 mg/kg/d


LOAEL = 1000 ppm = 90.5 mg/kg/d 
(based on ↓bw, ↓MCHC, ↑γ-GT, ↑liver w, ↑liver enlargment/pallor, ↑hepatocellular vacuolation and hypertrophy)

Guidelines:
Protocol in compliance with test method  B.7 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
7 rats/sex/dose (F344 (Fisher) were fed a diet of Metconazole (94.5%; 85% cis + 15 % trans; nominal 80:20; code n° WL148271=KNF-S-474m, batch n° 88-10) at a dose level of 0; 30; 100; 1000 and 3000 ppm during 28 days. Animals were individually housed. Achieved doses: ♂: 0; 2.7; 9.1, 90.5 and 261.2 mg/kg b.w. and ♀: 0; 3.1; 10.1; 97.0 and 287.4 mg/kg b.w. 

A 28 day recovery experiment was not set up. Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet.
The study is accepted.
-Rat, Metconazole cis, 0; 30; 100; 300; 1000 and 10000 ppm (Esdaille, 1991a) 

Findings: (tables B.6.3.1-3 and B.6.3.1-4)

Mortality:

One top-dose ♀ was killed moribund on d15, and had similar necropsy findings as the other animals of this dose-level.

Clinical signs: 

The top-dose animals spilled their feed, leading to bw loss during wk1, and reduced bw gain until wk4. They were emaciated, unkempt, showed alopecia (♂), and had disoloured urine.

Bodyweight and feed consumption : 

Decreased feed intake was observed at 1000 ppm (♂) and above (♂,♀) at all sampling times. At 300 ppm, a single drop of 7% (p<0.05) was noted only during wk3 in the ♂.

Body weight and body weight gain was impaired at 1000 ppm and above on wk1-4 in both ♂ and ♀. On wk 1-3 at 100 ppm (♀) and at 300 ppm (♂,♀), sporadic decreases were low (<5%) and not dose-related.

Urinalysis: 
not performed

Haematology: 

At the top-dose, both ♂ and ♀ showed signs of a microcytic hypochromic anemia, associated with increased levels of RBC-precursor cells like reticulocytes and erythroblasts (normoblasts), indicating a regenerative process. The etiology was likely a combination of hemolysis, hemorrage or Fe-deficiency due to decreased feed intake. The high incidence of platelets was reported as an instrumental artifact (interference between nucleated RBC precursors and leukocytes, and of cell debris with platelets), since no abnormally high platelet or leukocyte number were count on smears.

The increased neutrophil content was in line with both regenerative anemia, and acute inflammation events (gastric inflammation).

Clinical chemistry: 

Total protein and albumin levels were increased, and A/G ratio decreased in the top-dose ♀, reflecting both an effect on liver and kidney physiology (see also increased plasma urea nitrogen). Liver toxicity was demonstrated by the huge increase in both transaminase and alkaline phosphatase and γ-GT activities in all top-dose animals. The elevated bilirubin level could be a result of both hepatotoxicity and anemia.

Table B.6.3.1-3 Oral 28d toxicity of  Metconazole WL136184 in rats: general, haematology, clinical chemistry

	Dose (ppm)
	
	0
	30
	100
	300
	1000
	10000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Feed consumption
	wk4
	
	
	
	
	
	
	
	
	↓10%**
	-
	↓56%**
	↓48%**

	Body weight
	wk4
	
	
	
	
	
	
	
	
	↓8%**
	↓5%*
	↓61%**
	↓52%**

	     Hematology

	RBC
	
	
	
	
	
	
	
	
	
	
	
	↓30%**
	↓31%**

	Hb
	
	
	
	
	
	
	
	
	
	
	
	↓34%**
	↓36%**

	Hct
	
	
	
	
	
	
	
	
	
	
	
	↓33%**
	↓33%**

	MCV
	
	
	
	
	
	
	
	
	
	(↑)2%**
	
	↓4%**
	↓2%

	RBC mean diameter
	
	
	
	
	
	
	
	
	
	
	↓11%**
	↓13%**

	RBC mean diam. s.d.
	
	
	
	
	
	
	
	
	
	
	↑125%**
	↑140%**


	MCH
	
	
	
	
	
	
	
	
	
	
	
	↓6.3%**
	↓5.0%

	MCHC
	
	
	
	
	
	
	
	
	
	
	
	↓3%
	↓3.0%*

	lymphocytes
	109/L
	
	
	
	
	
	
	
	
	
	
	↓40%*
	(↑344%**)

	
	d.c.
	
	
	
	
	
	
	
	
	
	
	↓33%**
	↓32%

	neutrophils 
	109/L
	
	
	
	
	
	
	
	
	
	
	↑136%**
	↑1088%**

	
	d.c.
	
	
	
	
	
	
	
	
	
	
	↑135%**
	↑141%

	normoblasts (1)
	d.c.
	0.1
	0.0
	
	
	
	
	
	
	0.28
	0.36
	7.5**
	27.7**

	reticulocytes
	
	
	
	
	
	
	
	
	
	
	
	↑214%**
	↑756%**

	     Clinical chemistry

	protein
	
	
	
	
	
	
	
	
	
	
	
	-
	↑21%**

	albumin
	
	
	
	
	
	
	
	
	
	
	
	-
	↑9%*

	A/G ratio
	
	
	
	
	
	
	
	
	
	
	
	↓11%**
	↓22%**

	bilirubin
	
	
	
	
	
	
	
	
	
	
	
	↑63%**
	↑108%**

	BUN
	
	
	
	
	
	
	
	
	
	
	
	↑59%**
	↑75%**

	AST
	
	
	
	
	
	
	
	
	
	
	
	↑240%**
	↑433%*

	ALT
	
	
	
	
	
	
	
	
	
	
	
	↑487%**
	↑769%**

	γ-GT (2)
	
	0.0
	0.0
	
	
	
	
	
	
	
	
	130.0**
	113.6**

	AP
	
	
	
	
	
	
	
	
	
	
	
	↑136%**
	↑272%*


Italic values between brackets were considered unreliable by the study director because of non-discrimination between certain cell populations (see text). (1): percentual value of differential count; (2): numerical value in I.U.; d.c.: differential count.

Statistically significant modification, Williams’ or Wilcoxon test *p<0.05, **p<0.01

Organ weight: 

Both absolute and relative liver weight increase was observed at 300 ppm and above in the ♀, and at the top dose in the ♂. Testes weight was decreased at 1000 ppm (absolute) and above (absolute and relative). Statistically significant decreases of absolute but not relative adrenal weight was observed at 300 ppm (♂) and at 1000 ppm (♂,♀) but not at the top-dose. Other decreases (a.w.) or increases (r.w.) were explained by the bw decrease at termination.

Gross pathology: At necropsy, top-dose animals showed enlarged and pale livers, dark kidneys, forestomach irritation lesions. Liver pallor was also observed at 300 ppm and above (♂) and 1000 ppm (♂,♀). Small testes were observed at 300 ppm and above.

Table B.6.3.1-4  

28d oral toxicity of Metconazole WL136184 in rats: organ weight, selected gross pathological findings

	Dose (ppm)
	0
	30
	100
	300
	1000
	10000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Organ weight

	Liver
	a
	
	
	
	
	
	
	-
	↑8%
	-
	↑13%**
	↑11%*
	↑67%**

	
	r
	
	
	
	
	
	
	-
	↑9%**
	↑13%**
	↑20%**
	↑193%**
	↑229%**

	Testes
	a
	
	
	
	
	
	
	
	
	↓7%**
	-
	↓89%**
	-

	
	r
	
	
	
	
	
	
	
	
	-
	-
	↓29%**
	-

	     Gross pathology

	Kidney
	Dark discolorloration
	
	
	
	
	
	
	
	
	
	
	7
	7

	Liver
	pallor
	
	
	
	
	
	
	2
	0
	3
	3
	6
	3

	
	enlargement
	
	
	
	
	
	
	
	
	
	
	6
	5

	 
	pale areas/streaks
	
	
	
	
	
	
	
	
	
	
	6
	7

	 Stomach
	forestomach ulceration
	
	
	
	
	
	
	
	
	
	
	6
	7

	
	forestomach erosion
	
	
	
	
	
	
	
	
	
	
	4
	2

	 Testes
	small
	
	
	
	
	
	
	2
	-
	2
	-
	5
	-


a: absolute weight, r: relative weight ; Statistically significant modifications: Williams’ or Wilcoxon test *p<0.05, **p<0.01.

Histopathology (see table B.6.3.1-5 next page) 

Histological evidence of liver toxicity was observed in the top-dose animals, and occasionaly at 1000 ppm, including both fibrotic or necrotic areas and single-cell necrosis, and both micro- and macrovesicular fatty degeneration. In addition, marked parenchymal hypertrophy (indicating enzyme induction) and hyperplasia (increased mitoses) were observed. The liver weight increase and gross lesions observed at 300 ppm were not corroborated by histological findings. Therefore, the effects at 300 ppm could be considered as adaptive and not toxic changes.

Renal toxicity at the top-dose was evidenced by cortical tubular vacuolation, basophilic change, pigmentation, dilatation, and protein casts. Tubular necrosis and acidophilic change was observed at one occasion (♀).

In the forestomach, papillomatous hyperplasia with associated inflammatory lesions were observed at the top-dose.

At this dose-level, further effects were noted on male gonads (testicular and seminal vesicle degeneration), on the immune system (lymphoid depletion in spleen and mesenteric lymph nodes) and on the adrenals (increased cortical vacuolation). 

While liver, adrenals glands, and kidney were obviously detected as target organs for systemic toxicity, and stomach for local toxicity, it is probable that effects on gonads and lymphoid system were subsequent to feed restriction and associated stress at the top-dose.

Conclusion:
NOAEL = 300 ppm = 27.3 mg/kg/d


LOAEL = 1000 ppm = 89.3 mg/kg/d 
(based on ↓bw, ↓feed consumption, ↑liver weight, ↑hepatocellular vacuolation)

Guidelines:
Protocol in compliance with test method  B.7 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
7 rats/sex/dose (F344 (Fisher) were fed a diet of Metconazole (98%;  99% cis + 1 % trans); code n° WL136184=KNF-S-474c, batch n° ST87-181) at a dose level of 0; 30; 100; 300; 1000 and 10000 ppm during 28 days. Animals were individually housed. Achieved doses: ♂: 0; 2.7; 9.2, 27.3; 89.3 and 720.6 mg/kg b.w. and ♀: 0; 3.0; 9.5; 29.8; 100.7 and 784.3 mg/kg b.w. 

A 28 day recovery experiment was not set up. Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet.
The study is accepted.

Table B.6.3.1-5

28d oral toxicity of Metconazole WL136184 in rats: selected histopathological findings

	Dose (ppm)
	0
	30
	100
	300
	1000
	10000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Adrenals
	 vacuolation
	
	
	
	
	
	
	
	
	
	
	7**
	7**

	Kidney 
	tubular cortical vacuolation
	
	
	
	
	
	
	
	
	
	
	7**
	7**

	
	tubular basophilia
	1
	2
	
	
	
	
	
	
	
	
	7**
	5

	
	tubular pigment deposit
	
	
	
	
	
	
	
	
	
	
	4
	7

	
	tubular dilatation
	
	
	
	
	
	
	
	
	
	
	4
	4

	
	protein casts
	
	
	
	
	
	
	
	
	
	
	2
	6**

	Forestomach
	hyperplasia/acanthosis/ hyper-parakeratosis
	
	
	
	
	
	
	
	
	
	
	7**
	7**

	
	epithelial microabscesses
	
	
	
	
	
	
	
	
	
	
	4
	4

	
	submucosal inflammation
	
	
	
	
	
	
	
	
	
	
	1
	5*

	
	erosion / ulceration
	
	
	
	
	
	
	
	
	
	
	3
	0

	Liver
	mineralisation/ fibrosis/ necrosis
	
	
	
	
	
	
	
	
	
	
	6**
	6**

	
	single cell necrosis
	
	
	
	
	
	
	
	
	
	
	7**
	4

	
	microvesicular vacuolation
	1
	2
	
	
	
	
	
	
	6*
	0
	6*
	7*

	 
	macrovesicular vacuolation
	0
	1
	
	
	
	
	
	
	6**
	7**
	0
	0

	 
	diffuse hypertrophy
	
	
	
	
	
	
	
	
	
	
	7**
	7**

	
	hyperplasia
	
	
	
	
	
	
	
	
	
	
	7**
	7**

	Lymph nodes
	lymphoid depletion
	
	
	
	
	
	
	
	
	
	
	6**
	7**

	Spleen
	lymphoid depletion
	
	
	
	
	
	
	
	
	
	
	7**
	7**

	
	histiocytic foci
	
	
	
	
	
	
	
	
	
	
	6**
	4

	Sem. vesicles
	atrophy
	
	
	
	
	
	
	
	
	
	
	6**
	-

	Testes
	tubular atrophy/ aspermatogenesis 
	
	
	
	
	
	
	
	
	
	
	7**
	-


Statistically significant modification: Fisher’s test *p<0.05, **p<0.01.

-Dog, Metconazole cis/trans, 0; 100; 1000 and 7000 ppm (Pickersgill, 1991a) 

Mortality:
none
Clinical signs: 

Emesis was noted in one ♂ 5h after dosing at 10000 ppm.

Bodyweight and feed consumption : 

In the top-dose ♂, body weight decreases of 15% (wk1), 20% (wk2), 23% (wk3) and 24% (wk4) were recorded. Body weight losses in the ♀ at this dose-level were hardly interpretable (variation too high at the start of the study), but when comparing to wk –1, bw losses were noted at the top-dose whereas animals gained weight in the other dose-groups.

Urinalysis: 

Urine of top-dose animals showed an increased specific gravity, a more intense color, and a lower pH when compared to controls.
Haematology: 
no relevant findings

Clinical chemistry: 

At the top-dose, alkaline phosphatase activities were increased with a factor of 14-23 on wk2, and with a factor of 16-17 on wk4, compared to control levels. At 1000 ppm, a trend toward higher values was also noted, but the increases were weak (by a factor of 0.5-0.7). 

Organ weight: 

In the top-dose ♀, absolute and relative weight increases were noted  in the spleen (respectively by 26% and 22%), and in the liver (respectively by 26% and 27%) In the ♂, only relative spleen weight (+39%) and liver weight (+10%) was noted. Finally, in the ♀, thyroid weight increases were observed at 1000 ppm (a:+60%, r: +41%) and at the top-dose (a:+65%, r: +62%). 

Gross pathology: no relevant findings 

Histopathology:
not performed

Conclusion: MTD was detected at 7000 ppm (170-178 mg/kg bw/d)
Guidelines:
Protocol  not in compliance with test method  B.7 of directive  92/69/EEC

Deviations from protocol: 

(i) At the beginning of the study (wk -1), the body weight variation in the ♀ group was >20%, thus compromising bw measurements at later sampling times (wk1-4)

(ii) No histopathological examinations

GLP status:
The study is GLP

Materials and methods:
2 dogs/sex/dose (Beagle purebred) were fed a diet of Metconazole (95.3% ; 85% cis + 15 % trans; nominal 80:20; code n° WL148271=KNF-S-474m, batch n° 89-01), at dose levels of 0, 100 or 1000 ppm (d1-29), and 10000 (d1-2), 8000 (d3-4) and 7000 ppm (d5-29). Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet.

The dietary levels corresponded to a test article intake of ♂: 0; 3.7; 37.8 or 170.5 mg/kg b.w./d and ♀: 0; 4.0; 41.2 or 178.4 mg/kg b.w./d.

In a preliminary palatability study (“incremental phase”, 24d), the a.i. has been administered at increasing doses of: 200, 400, 800, 1600, 2400, 3200, 4800, 6400, 9600 ppm (dose-levels increased approximately each 3 days if no apparent treatment effects were seen). It was observed that critical decline of body weight occurred at 4800 ppm and above, that feed consumption was markedly reduced at 9600 ppm, and that the majority of the animals showed red areas on duodenum and colon.

The study is considered providing complementary information.

B.6.3.2 Oral 90-day toxicity (Annex IIA 5.3.2) 

B.6.3.2.1 Oral 90-day toxicity (rodents) (Annex IIA 5.3.2) 
-Mouse, Metconazole cis/trans, 0; 30; 300 and 3000/2000 ppm (Clay, 1991) 

Mortality:

One ♀, dosed at 3000 ppm was in a poor condition at the end of wk1, but was replaced with an animal of the same weight from wk 2 (to be dosed 2000 ppm). In the 30 ppm group, one ♂ was humanely killed (wk11) because of sore, swollen shoulders/hind paws, hunched posture and thin appearance, and one ♂ was found dead as a result of urinary tract lesions. Other fatalities included 3♂ and 1♀ of the control group and 2♂ at 30 ppm, which died subsequent to blood sampling problems at termination, and thus considered not treatment-related. 

Clinical signs:
not provided

Ophthalmology:
not provided

Bodyweight and feed consumption: 

Feed consumption was impaired in all animals treated at 2000 ppm. As a consequence, body weight was decreased at this dose-level during the whole treatment period, leading to a significant drop in bw gain.

Urinalysis:
not performed

Haematology: 

The decreased values of hematocrit, mean cell volume and cell hemoglobin (concentration) at the top-dose were indicative of a slight microcytic anemia. In addition, increased leukocyte counts, with increased neutrophil but decreased lymphocyte fraction were observed in the top-dose ♀. Other statistically significant deviations from control groups at the lower dose-levels were considered irrelevant, in the absence of dose-response relationship.

Table B.6.3.2.1-1   Oral 90d toxicity of  Metconazole WL148271 in mice: general toxicity and haematology

	Dose (ppm)
	
	0
	30
	300
	2000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Feed consumption
	wk 1-6
	
	
	
	
	
	
	↓11%*
	↓17%***

	
	wk 1-13
	
	
	
	
	
	
	↓9%
	↓14%*

	Body weight
	wk 13
	
	
	
	
	
	
	↓16%
	↓14%

	Body weight gain 
	wk0-13
	
	
	
	
	
	
	↓61%***
	↓50%***

	     Haematology

	Hb
	
	
	
	
	
	
	-
	↓6%*

	Hct
	
	
	
	
	
	
	↓4%
	↓6%*

	MCV
	
	
	
	
	
	
	↓9%**
	↓9%**

	MCH
	
	
	
	
	
	
	↓7%***
	↓7%***

	WBC
	
	
	
	
	(↓)
	-
	-
	↑11%*

	neutrophils
	
	
	
	
	
	
	-
	↑135%***

	lymphocytes
	
	
	
	
	
	
	-
	↓12%**


Statistically significant modification, *p<0.05, **p<0.01, ***p<0.001

Clinical chemistry:

The observed increase of transaminase activity at 300 ppm (♂) and above (♂,♀) and of alkaline phosphatase at the top-dose was indicative of liver toxicity. The marginal increase of AST at  30 ppm was probably substance-related, but not considered adverse, in the absence of other relevant effects at this dose. Bilirubin levels were decreased at 300 ppm (♂) and above (♂,♀).The decreased cholesterol levels at 300 ppm and above were related to an alteration of the lipid metabolism. Creatinin was increased in the ♂ at 300 ppm and above, possibly reflecting an effect on the kidney function, although this was not confirmed in neither organ gravimetry or histopathology. In addition, slightly decreased protein levels were detected in the ♀ at 300 ppm and above. Finally, electrolyte concentrations appeared to be disturbed at the top-dose, as illustrated by increased Ca2+ and K+ (♀) and inorganic phosphate (♂), and decreased Cl- (♂). Modifications at the lower doses in the absence of effects at the top-dose, were considered not relevant.

Table B.6.3.2.1-2   Oral 90d toxicity of  Metconazole WL148271 in mice: clinical chemistry

	Dose (ppm)
	0
	30
	300
	2000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	total protein
	
	
	
	
	-
	↓7%**
	-
	↓9%***

	bilirubin
	
	
	
	
	↓28%***
	-
	↓46%***
	↓28%***

	creatinin
	
	
	
	
	↑20%**
	-
	↑26%**
	-

	cholesterol
	
	
	
	
	↓35%***
	↓50%***
	↓65%***
	↓60%***

	Ca2+
	
	
	
	
	
	
	-
	↑6%**

	K+
	
	
	
	
	
	
	-
	↑21%**

	Cl-
	
	
	
	
	
	
	↑3%***
	-

	Pi
	
	
	
	
	
	
	↑18%*
	-

	AST
	
	
	↑32%*
	-
	↑61%***
	-
	↑172%***
	↑146%***

	ALT
	
	
	
	
	↑61%**
	-
	↑455%***
	↑508%***

	AP
	
	
	
	
	
	
	↑245%***
	↑332%***


Statistically significant modification, *p<0.05, **p<0.01, ***p<0.001

Organ weight:

At 300 ppm and above, increased liver weight (♂,♀) and an increased spleen (♀) was observed. In the ♂, the spleen weight increase was marginal. Decreased absolute and increased relative weights of other organs at the top-dose were in line with the observed terminal body weight drop and not considered a primary substance-related effect.

Table B.6.3.2.1-3   Oral 90d toxicity of  Metconazole WL148271 in mice: organ weight

	dose (ppm)
	0
	30
	300
	2000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Terminal body weight
	
	
	
	
	
	↓9%*
	-
	↓17%***
	↓12%*

	Liver
	a
	
	
	
	
	↑12%
	↑27%*
	↑78%***
	↑95%***

	
	r
	
	
	
	
	↑22%***
	↑24%***
	↑113%***
	↑121%***

	Spleen
	a
	
	
	
	
	-
	↑32%**
	↑4%
	↑30%**

	
	r
	
	
	
	
	-
	↑30%**
	↑24%*
	↑48%***


Statistically significant modification, *p<0.05, **p<0.01, ***p<0.001

Gross pathology and histopatholog (see table B.6.3.2.1-4 next page)y:

At the top dose, both liver and spleen were enlarged. Spleen enlargement was detected in 1♂ at 300 ppm additionaly. The gross findings were confirmed histopathologically.

In the liver, hypertrophy/vacuolation  was observed at 300 ppm and above, while slight to moderate multifocal leukocyte infiltration was present at the top-dose. At 300 ppm, liver hypertrophy/vacuolation was graded mainly slight to moderate, while the finding was moderately severe to severe at the top-dose. The vacuolation (mainly fine at 300 ppm and more coarse at the top-dose) was considered reflecting a fatty degenerative event (oil red O-staining). In addition, the presence of single cell necrosis and pigmented Kupfer cells confirmed the accentuation of degenerative changes at the top-dose.

Conclusion:
NOAEL =  30 ppm =   4.6 mg/kg/d


LOAEL =  300 ppm =   50.5 mg/kg/d 
(based on ↓cholesterol, ↑AST/ALT, ↑liver and spleen weights, ↑liver hypertrophy/vacuolation, ↑spleen lymphoid hyperplasia)

Table B.6.3.2.1-4:

Oral 90d toxicity of  Metconazole WL148271 in mice: gross pathology and histopathology selected findings

	Dose (ppm)
	0
	30
	300
	2000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Number of animals examined
	9
	11
	12
	12
	8
	12
	12
	12

	     Gross pathology

	Liver
	enlarged
	0
	0
	
	
	
	
	6
	8

	Spleen 
	enlarged
	0
	0
	
	
	1
	0
	5
	5

	     Histopathology

	Liver
	leukocyte foci  slight

                      moderate
	1

0
	0

0
	
	
	
	
	8

0
	10

1

	
	hepatocyte hypertrophy/vacuolation (1)
	0
	0
	
	
	8
	12
	12
	12

	Spleen
	lymphoid hyperplasia (1)
	0
	0
	
	
	1
	0
	9
	8

	Thyroid
	cystic follicle
	0
	1
	
	
	
	
	4
	0


(1): total incidence for score expanded finding

Guidelines:
Protocol partly in compliance with test method  B.26 of directive  87/302/EEC

Deviation from protocol: raw data or summary tables of clinical signs and ophthalmology not provided

GLP status:
The study is GLP.

Materials and methods:
12 mice/sex/dose (Crl:CD1 (ICR)BR) were fed a diet of Metconazole (95.3% ; 79.8% cis + 15.5 % trans; nominal 80:20; code n° WL148271=KNF-S-474m, batch n° 89-01), at dose levels of 0, 30, 300 or 3000 ppm (d1-7) / 2000 ppm (d7-90) during 90 days. Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet.

The dietary levels corresponded to a test article intake of ♂: 0; 4.6; 50.5 or 341.1 mg/kg b.w./d and ♀: 0; 6.4; 60.7 or 438.0 mg/kg b.w./d.

As it was observed that critical decline of feed consumption and of body weight occurred at 3000 ppm, the dose level was reduced to 2000 ppm from the start of wk2. Statistical analysis includes student-t test or Wilcoxon test.

The study is accepted.

-Rat, Metconazole cis/trans, 0; 30; 100; 300; 1000 and 3000 ppm (Esdaille, 1991b) 

Findings: (tables B.6.3.2.1-1 to B.6.3.2.1-4)

Mortality: 
none

Clinical signs: 


Feed spillage and evident emaciation was observed in all top-dose animals. 

During ophthalmoscopic examination, increased lacrimation and eye orbit alopecia was observed in most top-dose animals of both sexes (intermediate dose-levels not examined).

Bodyweight and feed consumption : 

Both body weights and feed consumption were decreased during the whole treatment period at 1000 ppm (♂) and above (♂,♀). The differences in body weight were attenuated during the recovery period but still remarkable at all top-dose animals at study termination.

Urinalysis: 
In the top-dose ♂, an increase in ketone-bodies was observed (+770%, p<0.01), which was related to inanition. In addition, urine showed a more intense colour, which persisted after recovery. In the ♂ recovery group, increased osmolality (+51%) and glucose level (+48%), and decreased volume was noted (all at p<0.01), while in the ♀ recovery group, increased osmolality (+24%) and volume decrease (-19%) was noted. The significance remains doubtful in the absence of these modifications during treatment.

Haematology: 

The changes at the 1000 ppm and above were consistent with a mild hypochromic microcytic anemia. 

At the top-dose, platelets were decreased, with increased variation in size, reflecting platelet anisocytosis. In the ♂, this was accompanied by a marginal fibrinogen clottability deficiency. However, APTT was apparently decreased, and no clinical signs of coagulation deficiency were observed. The increased number of leukocytes (and lymphocytes) in the ♀ was only highly significant at the highest dose; however, differential count did not reveal any pertinent disturbance in the blood formula, and no atypical cells were observed.

Table B.6.3.2.1-1 Oral 90d toxicity of  Metconazole WL148271 in rats: general toxicity, haematology and clinical chemistry

	Dose (ppm)
	
	0
	30
	100
	300
	1000
	3000 

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Feed consumption
	wk 13
	
	
	
	
	
	
	
	
	↓12%**
	↓9%**
	↓33%** (■)
	↓22%**

	Body weight
	wk 13
	
	
	
	
	
	
	
	
	↓9%**
	-
	↓35%** (■)
	↓19%** (■)

	     Hematology

	Hb
	
	
	
	
	
	
	
	
	-
	↓4%**
	↓8%** 
	↓10%**

	Hct
	
	
	
	
	
	
	
	
	
	
	↓5%**
	↓6%**

	MCV
	
	
	
	
	
	
	-
	↑1.3%**
	-
	↑2%**
	↓7** (■)
	↓10%** (■)

	RBC mean diam.
	
	
	
	
	
	
	
	
	-
	↓2%*
	↓2%**
	↓3 %**

	RBC mean diam. s.d.
	
	
	
	
	
	
	
	
	
	
	↑20%*
	↑40%**

	RBC distr. width
	
	
	
	
	
	
	
	
	↓6%**
	-
	↓8%**
	↑2%*

	MCH
	
	
	
	
	
	
	
	
	-
	↓2%*
	↓9%** (■)
	↓13%** (■)

	MCHC
	
	
	
	
	
	
	
	
	-
	↓2.7%**
	↓3%** (■)
	↓4%**

	Plt
	
	
	
	
	
	
	
	
	
	
	↓27%* (■)
	↓23%**

	Plateletcrit
	
	
	
	
	
	
	
	
	
	
	↓24%** (■)
	↓21%*

	Mean platelet volume
	
	
	
	
	
	
	
	
	
	
	↑4%**
	-

	Platelet distr. width
	
	
	
	
	
	
	
	
	
	
	↑21%**
	↑6%**

	PT
	
	
	
	
	
	
	
	
	↓3%**
	-
	↓3%**
	-

	APTT
	
	
	
	
	
	
	
	
	
	
	↓10%**
	-

	WBC
	
	
	
	
	
	
	-
	↑12%*
	-
	↑6%*
	-
	↑24%**

	lymphocytes
	
	
	
	
	
	
	
	
	
	
	-
	↑23%**

	     Clinical chemistry

	α1-globulin
	g/L
	
	
	
	
	
	
	
	
	
	
	↓19%**
	-

	
	%
	
	
	
	
	
	
	
	
	
	
	↓17%**
	-

	α2-globulin
	g/L
	
	
	
	
	
	
	
	
	
	
	↓21%**
	-

	
	%
	
	
	
	
	
	
	
	
	
	
	↓20%**
	-

	β-globulin
	g/L
	
	
	
	
	
	
	
	
	↑17.6%**
	-
	↑27%**
	↑33%**

	
	%
	
	
	
	
	
	
	
	
	↑17.8%**
	-
	↑29%**
	↑26%**

	A/G ratio
	
	
	
	
	
	
	
	
	
	
	
	-
	↓17%**


	BUN
	
	
	
	
	
	
	
	
	
	
	
	-
	↑9%*

	Pi
	
	
	
	
	
	
	
	
	
	
	
	↑10%*
	↑12%

	glucose
	
	
	
	
	
	
	
	
	
	
	
	↓17%
	↓15%*

	bilirubin
	
	
	
	
	
	
	
	
	
	
	
	-
	↑8%*

	cholesterol
	
	
	
	
	
	
	
	
	
	↓36%**
	-
	↓48%** (■)
	-

	triglycerides
	
	
	
	
	
	
	
	
	
	↓69%**
	
	↓96%** (■)
	↓70%** (■)

	AST
	
	
	
	
	
	
	
	
	
	
	
	↑77%**
	↑70%**

	ALT
	
	
	
	
	↓
	
	↓
	
	
	↑13.6%**
	
	↑136%**
	↑94%**

	γ-GT (1)
	
	0.0
	1.1
	
	
	
	
	
	
	0.1
	2.9**
	11.0**
	17.5** (■)

	AP
	
	
	
	
	
	
	
	
	
	
	
	↑35%** (■)
	↑42%**


 (■): persistent modification after recovery;  (1): numerical value in I.U. Statistically significant modification, Williams’ or Dunnett’s test *p<0.05, **p<0.01

Clinical chemistry:

Protein fractions were disturbed in the top-dose animals, with increased β-globulin fraction as the most consistent modification. Other parameter changes (total protein, albumin, A/G fraction) were of uncertain significance, as they were of small magnitude, inconsistent between sexes, or gave different results between measuring methods.

The decreased glucose, cholesterol and triglyceride levels at the top-dose were in line with feed deprivation status.  The increased transaminase, alkaline phosphatase and γ-GT levels were consistent with the effect of the substance on the liver.

Organ weight: 

Both absolute and adjusted liver weights were increased at 1000 ppm and above. At the top dose, the increase of adjusted splenic weight and reduction of absolute adrenal weight were highly significant. The weight effects at the other doses in spleen and adrenals were not always dose-related, or were not corroborated by histological findings. Other weight changes were considered subsequent to terminal body weight changes.

Gross pathology: 

Macroscopical effects were noted in the liver at 1000 ppm and above, and occasionaly at 300 ppm. The alterations in stomach, spleen and uterus were restricted to the top dose. Other meaningful observations at the top-dose included small prostate and seminal vesicles. However, these effects were not corroborated by histological findings.

Table B.6.3.2.1-3    90d oral toxicity of Metconazole WL148271 in rats:organ weight and gross pathological findings

	Dose (ppm)
	0
	30
	100
	300
	1000
	3000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Organ weight
	
	
	
	
	
	
	
	
	
	
	
	
	

	Terminal body weight
	
	
	
	
	
	
	
	
	
	↓9%**
	-
	↓35%**
	↓19%**

	Liver
	a
	
	
	
	
	
	
	
	
	↑18%**
	↑20%**
	↑11%**
	↑53%**

	
	r
	
	
	
	
	
	
	
	
	↑31%**
	↑20%**
	↑59%**
	↑81%**

	Spleen
	a
	
	
	
	
	
	
	-
	↑8%*
	↓8%*
	↑8%*
	↓6%
	↑5%*

	
	r
	
	
	
	
	
	
	-
	↑8%*
	-
	↑8%*
	↑20%**
	↑24%**

	Adrenals
	a
	
	
	
	
	
	
	↓6%*
	-
	↓10%**
	-
	↓23%**
	↓24%**

	
	r
	
	
	
	
	
	
	-
	-
	-
	-
	↓11%*
	-

	     Gross pathology

	Liver
	pallor
	
	
	
	
	
	
	1
	0
	9
	3
	10
	8

	
	exaggerated lobation
	
	
	
	
	
	
	
	
	9
	2
	9
	9

	
	enlargement
	
	
	
	
	
	
	
	
	7
	1
	8
	9

	 
	thickening
	
	
	
	
	
	
	
	
	1
	0
	3
	2

	Stomach
	junctional thickening
	
	
	
	
	
	
	
	
	
	
	5
	1

	
	forestomach ulceration
	
	
	
	
	
	
	
	
	
	
	2
	4

	Spleen
	roughened surface
	
	
	
	
	
	
	
	
	
	
	1
	6

	Uterus
	thinning
	
	
	
	
	
	
	
	
	
	
	-
	8


a: absolute weight, r: relative weight (actually not the proportion between organ w and body w, but covariate analysis with “the terminal body w as a covariate”); Statistically significant modification, Williams’ test *p<0.05, **p<0.01;

Histopathology: 

The liver was detected as the target organ, with microvesicular, diffuse or periportal fatty vacuolation in both sexes, which was graded slight at 300 ppm (♂) and at 1000 ppm (♀), moderate at 1000 ppm (♂) and at 3000 ppm (♀) and severe (♂) at 3000 ppm.  After recovery, about half of all animals still showed slight parenchymal vacuolation.

Centrilobular hypertrophy was detected at 1000 ppm (♂) and above (♂,♀), and in one animal at 300 ppm. At the top-dose, focal Kupffer-cell pigmentation was observed in both sexes, but was more pronounced in the ♀. Persistence of hypertrophy (2♂) and Kupffer-cell pigmentation (2♀) was demonstrated in the recovery group.

In the spleen, both red and white pulp were decreased, and aggregates of pigmented macrophages were found in the marginal zone of top-dose animals, indicating haemosiderosis. 

Forestomach focal hyperplasias or hyperkeratosis were seen in mainly the ♂ top-dose animals. On occasions, top-dose ♀ exhibited submucosal inflammatory changes (polymorphonuclear leukocyte infiltration/edema).

Adrenal cortical vacuolation was described in top-dose ♂ (moderate) and ♀ (very slight).

The uterine thinning seen in the top-dose ♀ was confirmed by histology. In the ♂ however, both prostate and seminal vesicles appeared normal.

Table B.6.3.1-4 90d oral toxicity of Metconazole WL148271 in rats: selected histopathological findings

	Dose (ppm)
	0
	30
	100
	300
	1000
	3000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Adrenals
	cortical vacuolation (1)
	0
	0
	
	
	
	
	
	
	
	
	10***
	6***

	Liver
	fatty vacuolation (1)
	wk 13

wk 20
	0

0
	0

0
	
	
	
	
	4**
	0
	10***
	5**
	10***

 4
	10***

6*

	
	centrilobular hypertrophy
	0
	0
	
	
	
	
	1
	0
	10***
	0
	10***
	10***


	
	pigment deposit (1)
	0
	0
	
	
	
	
	
	
	
	
	4**
	10***

	Spleen
	decreased hematopoiesis
	0
	0
	
	
	
	
	
	
	
	
	10***
	10***

	
	pigment deposit
	0
	0
	
	
	
	
	
	
	
	
	9***
	10***

	
	white pulp depletion
	0
	0
	
	
	
	
	
	
	
	
	3***
	9***

	Forestomach
	junctional ridge hyperplasia
	0
	0
	
	
	
	
	
	
	
	
	3*
	0

	
	hyperkeratosis
	0
	0
	
	
	
	
	
	
	
	
	2
	1

	Uterus
	atrophy
	-
	0
	
	
	
	
	
	
	
	
	-
	9***


(1): total incidence for score expanded finding; 

Statistically significant modification: Fisher’s test *p<0.05, **p<0.01; ***p<0.001.

Conclusion:
NOAEL =  100 ppm =  6.4 mg/kg/d


LOAEL =  300 ppm =  19.2 mg/kg/d 
(based on ↑ hepatocellular fatty vacuolation)

Guidelines:
Protocol in compliance with test method  B.26 of directive  87/302/EEC

GLP status:
The study is GLP.

Materials and methods:
10 rats/sex/dose (F344 (Fisher)) were fed a diet of Metconazole (94.5% ; 81% cis + 19 % trans; nominal 80:20; code n° WL148271=KNF-S-474m, batch n° 88-10) at a dose level of 0; 30; 100; 300; 1000 or 3000 ppm during 90 days. Animals were individually housed. Achieved doses: ♂: 0; 1.9; 6.4; 19.2; 64.3; 192.7 mg/kg b.w. and ♀:  0; 2.1; 7.2; 22.1; 71.4; 208.0  mg/kg b.w. An additional 7-week recovery experiment was set up, where 10 rats/sex/dose received the a.s. in the diet at dose levels of 0 or 3000 ppm. Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet.

The study is accepted.
-Rat, Metconazole (95/5, WL136148), 0; 50; 150; 450; 1350 and 4050 ppm (Fokkema, 1992) 

Findings: (tables B.6.3.2.5-5 to B.6.3.2.1-9)

Mortality: 
none

Clinical signs: 


A dose-dependent increase of feed spillage incidence was observed from 450 ppm (♀) and 1350 (♂) on. Body weight loss and thin appearance was visible at the top-dose in either sex. In the top-dose ♂, crusting eyes were additionally observed.

Ophthalmology:

At the top-dose, a slightly increased incidence of chromodacryorrhea was observed, possibly subsequent to the poor general state of the animals at this dose.

Bodyweight and feed consumption: 

Feed consumption was altered in all top-dose animals during the whole treatment, and at several sampling times at 1350 ppm, the effect being slightly more pronounced in the ♂. After cessation of the treatment, the feed consumption rebounded from the first week until control level.

Body weight decrease was observed throughout treatment duration in both sexes at 1350 ppm and above. The effect was damped but still remerkable until recovery on week 20.

Urinalysis:
not performed 
Haematology: 

At 1350 ppm (♀) and above (♂,♀), RBC parameters demonstrated the presence of a mild hypochromic microcytic anemia, which was partly compensated. The increased leukocyte (and lymphocyte) count in the top-dose ♀ was not confirmed by findings during differential counting.

After recovery, MCV and MCH (♂,♀), were still lower, and RDW (♀) and PDW (♂) still higher than the control group values. However, RBC count (♂,♀), Hct and RBC diameter (♂) were increased compared to control values, indicating animals were partially recovered from the anemic state at the top-dose. 

Table B.6.3.2.1-6   Oral 90d toxicity of  Metconazole WL136184 in rats: general toxicity and haematology

	dose (ppm)
	
	0
	50
	150
	450
	1350
	4050

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Feed consumption
	wk 13
	
	
	
	
	
	
	
	
	↓11%**
	↓6%
	↓36%**
	↓18%**

	Body weight
	wk 13
	
	
	
	
	
	
	
	
	↓10%*
	↓5.5%*
	↓38%**
	↓20%**

	
	wk 20
	
	
	
	
	
	
	
	
	n.a.
	n.a.
	↓18%**
	↓5%

	     Hematology

	RBC
	
	
	
	
	
	
	
	
	
	
	↑3%* (■)
	↑7%** (■)

	Hb
	
	
	
	
	
	
	
	
	-
	↓4%**
	↓6%*
	↓12%**

	Hct
	
	
	
	
	
	
	
	
	
	
	↓4%*
	↓8%**

	MCV
	
	
	
	
	
	
	
	
	
	
	↓7%** (■)
	↓14%** (■)

	RBC mean diam.
	
	
	
	
	
	
	
	
	-
	↓7%**
	↓5%**
	↓9%**

	RBC mean diam. s.d.
	
	
	
	
	
	
	
	
	-
	↑20%**
	↑20%**
	↑20%**

	RBC distr. width
	
	
	
	
	
	
	
	
	
	
	
	↑4%** (■)

	MCH
	
	
	
	
	
	
	
	
	-
	↓3%**
	↓9%** (■)
	↓17%** (■)

	MCHC
	
	
	
	
	
	
	
	
	-
	↓3%**
	↓3%**
	↓4%**

	Plt
	
	
	
	
	
	
	
	
	
	
	↓15%*
	↓18%*

	Plateletcrit
	
	
	
	
	
	
	
	
	
	
	↓13%*
	↓16%*

	Mean platelet volume
	
	
	
	
	
	
	
	
	
	
	↑1%**
	↑1%**

	Platelet distr. width
	
	
	
	
	
	
	
	
	
	
	↑17%** (■)
	↑30%**

	PT
	
	
	
	
	
	
	
	
	
	
	↑1%*
	-

	APTT
	
	
	
	
	
	
	
	
	
	
	↓13%**
	↓7%

	WBC
	
	
	
	
	
	
	
	
	
	
	-
	↑19%**

	lymphocytes
	
	
	
	
	
	
	
	
	
	
	-
	↑23%**


n.a.: not applicable; (■): persistent modification after recovery;  

Statistically significant modification, Williams’ or Dunnett’s test *p<0.05, **p<0.01

Clinical chemistry:

Most enzymatic modifications (AST, ALT, γ-GT, AP) were observed at the top-dose, although moderate increases were also noted at 1350 ppm in the ♂  (transaminases) or in the ♀ (γ-GT). Both AP- (♂) and γ-GT (♀) modifications were still visible after the recovery period. 

The effect on lipid metabolism was illustrated by the decreased levels of both cholesterol and triglycerides at 1350 ppm (♂) and above (♂,♀). 

Slight increases of total protein, albumin and bilirubin levels were demonstrated at the top-dose. The altered protein level findings were further investigated electrophoretically, leading to the observation of decreased α1- and α2-fractions at the top-dose (♂) and increased β-globulin fractions at 1350 ppm (♂) and above (♂,♀).

Table B.6.3.2.1-7   Oral 90d toxicity of  Metconazole WL136184 in rats: clinical chemistry

	dose (ppm)
	
	0
	50
	150
	450
	1350
	4050

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	α1-globulin
	g/L
	
	
	
	
	
	
	
	
	
	
	↓15%**
	-

	
	%
	
	
	
	
	
	
	
	
	
	
	↓19%**
	-

	α2-globulin
	g/L
	
	
	
	
	
	
	
	
	
	
	↓28%**
	-

	
	%
	
	
	
	
	
	
	
	
	
	
	↓32%**
	-

	β-globulin
	g/L
	
	
	
	
	
	
	
	
	↑11%**
	-
	↑35%**
	↑46%**

	
	%
	
	
	
	
	
	
	
	
	↑11%**
	-
	↑29%**
	↑33%**

	protein
	g/L
	
	
	
	
	
	
	
	
	
	
	↑6%**
	↑9%**

	albumin
	g/L
	
	
	
	
	
	
	
	
	
	
	↑6%**
	↑7%**

	A/G ratio
	
	
	
	
	
	
	
	
	
	-
	↓5%*
	-
	↓6%**

	Pi
	
	
	
	
	
	
	
	
	
	
	
	↑18%**
	-

	glucose
	
	
	
	
	
	
	
	
	
	
	
	-
	↓21%*

	bilirubin
	
	
	
	
	
	
	
	
	
	
	
	↑18%**
	↑11%**

	Ca2+
	
	
	
	
	
	
	
	
	
	
	
	↑7%**
	↑6%**

	cholesterol
	
	
	
	
	
	
	
	
	
	↓21%**
	-
	↓48%**
	-

	triglycerides
	
	
	
	
	
	
	
	
	
	↓61%**
	-
	↓93%**
	↓64%**

	AST
	
	
	
	
	
	
	
	
	
	↑14%
	-
	↑63%**
	↑75%**

	ALT
	
	
	
	
	
	
	
	
	
	↑42%**
	-
	↑107%**
	↑73%**

	γ-GT (1)
	
	0.0
	1.6
	
	
	
	
	
	
	-
	4.7**
	10.9**
	21.7**(■)

	AP
	
	
	
	
	
	
	
	
	
	
	
	↑17%**(■)
	↑33%**


n.a.: not applicable; (■): persistent modification after recovery;  (1): numerical value in I.U.

Statistically significant modification, Williams’ or Dunnett’s test, or Wilcoxon test *p<0.05, **p<0.01

Organ weight: 

Both absolute and adjusted liver weights were increased at 450 ppm (♀) and above and 1350 ppm and above (♂,♀). At the top-dose, an increase of adjusted splenic weight, and a decrease of absolute (♂,♀) and adjusted (♀) adrenal weight was observed. The differences at the lower dose-levels were of dubious toxicological relevance, since dosis-response was not evident, the magnitude was low, and concomitant histological lesions were not reported. The other weight differences were considered as a consequence of the body weight drop at the highest dose-levels.

For both liver and spleen, the effects were considered substance related, in the presence of histological abnormalities observed at study termination. The significance of the absolute weight drop in the adrenals in the ♂ up to 450 ppm was unclear, since histological lesions were only detected in the recovery group, and not in the treatment group. Moreover, a dose-effect relationship was not evident in this dose-range.

Gross pathology:

At necropsy, most top-dose animals appeared small, and showed reduced abdominal fat. Liver gross lesions (pallor, marked liver lobes, enlargement) were detected at 1350 ppm (♂) and above (♂,♀), with an isolated case at 450 ppm (♂). Forestomach or junctional ridge thickening was evident at the top-dose, with some cases of ulcers at 1350 ppm (♂). Spleen was characterized by a roughened surface in top-dose animals. Small spleen was also apparent in the ♀ recovery group although this was not reported in the 13 wk-treatment group. Prostate and seminal vesicles appeared small at the top-dose. Uterus thinning was apparent at 1350 ppm and above, and the effect persisted in 2/10♀ after recovery. 

Table B.6.3.2.1-8    90d oral toxicity of Metconazole WL136184 in rats:

organ weight and selected gross pathological findings

	Dose (ppm)
	0
	50
	150
	450
	1350
	4050

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Organ weight

	Terminal b.w.
	
	
	
	
	
	
	
	
	↓9%**
	
	↓37%**
	↓19%**

	Liver
	a
	
	
	
	
	
	
	-
	↑7%
	↑15%**
	↑21%**
	↑10%**
	↑68%**

	
	r
	
	
	
	
	
	
	-
	↑9%**
	↑30%**
	↑30%**
	↑66%**
	↑95%**

	Spleen
	a
	
	
	
	
	
	
	
	
	-
	-
	-
	-

	
	r
	
	
	
	
	
	
	
	
	-
	↑13%**
	↑20%**
	↑8%**

	Adrenals
	a
	
	
	
	
	↓8%*
	-
	↓10%**
	-
	↓10%**
	-
	↓19%**
	↓21%**

	
	r
	
	
	
	
	-
	-
	-
	-
	-
	-
	-
	↓13%*

	     Gross pathology

	Dose (ppm)
	0
	50
	150
	450
	1350
	4050

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	
	
	
	
	
	
	
	
	
	
	
	
	wk13
	wk20
	wk13
	wk20

	Caecum
	enlargement
	
	
	
	
	
	
	
	
	
	
	4
	
	9
	

	Liver
	pallor
	
	
	
	
	
	
	
	
	7
	1
	10
	
	10
	

	
	exaggerated lobation
	
	
	
	
	
	
	1
	0
	4
	0
	10
	
	9
	

	
	enlargement
	
	
	
	
	
	
	
	
	6
	1
	8
	
	10
	

	Stomach
	junctional thickening
	
	
	
	
	
	
	
	
	
	
	5
	
	5
	

	
	forestomach ulceration
	
	
	
	
	
	
	
	
	2
	0
	8
	
	6
	

	
	forestomach thickening
	
	
	
	
	
	
	
	
	
	
	6
	
	0
	

	Prostate
	small
	
	
	
	
	
	
	
	
	
	
	8
	
	-
	

	Sem. vesicles
	small
	
	
	
	
	
	
	
	
	
	
	7
	
	-
	

	Spleen
	roughened surface
	
	
	
	
	
	
	
	
	
	
	3
	0
	9
	6

	
	small
	
	
	
	
	
	
	
	
	
	
	0
	0
	0
	5

	Uterus
	thinning
	
	
	
	
	
	
	
	
	-
	3
	-
	-
	10
	2


a: absolute weight, r: relative weight (actually not the proportion between organ w and body w, but covariate analysis with “the terminal body w as a covariate”); observation at week 13 (treatment period) or week 20 (recovery period)

Statistically significant modification, Williams’ or Dunnett’s test *p<0.05, **p<0.01;

Histopathology: 

Hepatocellular fatty degeneration was illustrated by the increased incidence of microvesicular vacuolation at 1350 ppm and above, which tended to persist in the ♀ animals after recovery. The finding was in line with observed modifications of lipid clinicochemical parameters at these dose-levels. The observed centrilobular hypertrophy or pallor at the highest dose-levels was an indication of possible enzymatic induction.

In the spleen, both red pulp effects (decreased haemotopoietic activity) and white pulp effects (aggregates of pigment-loaded macrophages) were observed at the top-dose.

The inflammatory and hyperplastic changes at 1350 ppm (♂) and above (♂,♀) were indicative of the irritative effect of the test article on the (fore)stomach. 

At the top-dose, uterus wall atrophy confirmed the thin appearance of this organ at necropsy. However, the small appearance of both prostate and seminal vesicles was not corroborated by any histological abnormality. Hence, it is probable that the findings were subsequent to the malnutrition status of the animals.

The observed cortical vacuolation of the adrenales in the ♂ recovery group, in the absence of similar findings in the group without recovery was unexplained. 

Table B.6.3.1-9 90d oral toxicity of Metconazole WL136184 in rats: selected histopathological findings

	Dose (ppm)
	0
	50
	150
	450
	1350
	4050

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Adrenals
	cortical vacuolation 
	wk 13

wk 20
	0

1
	0

0
	
	
	
	
	
	
	
	
	0

10***
	0

0

	Liver
	centrilobular vacuolation

periportal vacuolation

diffuse vacuolation 
	wk 13

wk 13

wk 20
	0

0

0
	0

0

0
	
	
	
	
	
	
	9***

0

n.a.
	3*

0

n.a.
	0

10***

0
	5**

5**

8***

	
	centrilobular hypertrophy
	0
	0
	
	
	
	
	
	
	2
	0
	9***
	10***

	
	centrilobular pallor
	0
	0
	
	
	
	
	
	
	3
	0
	0
	0

	Spleen
	decreased hematopoiesis
	0
	2
	
	
	
	
	
	
	
	
	4**
	5*

	
	pigment deposit
	0
	0
	
	
	
	
	
	
	
	
	9***
	5**

	Forestomach
	epithelial hyperplasia
	0
	0
	
	
	
	
	
	
	2
	0
	9***
	5**

	
	hyperkeratosis
	0
	0
	
	
	
	
	
	
	2
	0
	10***
	3*

	
	submucosal edema
	0
	0
	
	
	
	
	
	
	1
	0
	6***
	3*

	
	submucosal neutrophil infiltration
	0
	0
	
	
	
	
	
	
	1
	0
	9***
	1

	
	junctional ridge hyperplasia
	0
	0
	
	
	
	
	
	
	
	
	0
	3*

	
	ulceration / erosion
	0
	0
	
	
	
	
	
	
	
	
	3*
	0


	Uterus
	atrophy
	-
	2
	
	
	
	
	
	
	-
	3**
	-
	9***


n.a.: not applicable; Statistically significant modification: Fisher’s test *p<0.05, **p<0.01; ***p<0.001.

Conclusion:
NOAEL =  450  ppm =  28.8 mg/kg/d


LOAEL =  1350 ppm =  88.6 mg/kg/d 
(based on ↓feed consumption, ↓bw, ↓RBC parameters, ↑liver and spleen  weight, ↑AST/ALT, ↑γ-GT, ↑hepatocellular vacuolation)

Guidelines:
Protocol in compliance with test method B.26 of directive  87/302/EEC

GLP status:
The study is GLP.

Materials and methods:
10 rats/sex/dose (Fisher F344) were fed a diet of Metconazole (98% ; 99% cis + 1 % trans; nominal 95:5; code n° WL136184=KNF-S-474c, batch n° 88-05) at a dose level of 0; 50; 150; 450; 1350 or 4050 ppm during 90 days. Animals were individually housed. Achieved doses: ♂: 0; 3.2; 9.7; 28.8; 88.6; 264.6 mg/kg b.w. and ♀:  0; 3.7; 11.0; 33.0; 96.8; 267.3  mg/kg b.w. 

An additional 7-week recovery experiment was set up, where 10 rats/sex/dose received the a.s. in the diet at dose levels of 0 or 4050 ppm. Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet.

The study is accepted.
B.6.3.2.2 Oral 90-day toxicity (dog) (Annex IIA 5.3.2) 
-Dog, Metconazole (80/20, WL148271), 0; 60; 600 and 6000 ppm (Pickersgill, 1991b) 

Mortality:
none
Clinical signs: raw data not available; 

In the report, it was stated that thin appearance and fur staining was observed from wk7-13 in 2/5 top-dose ♀.

Bodyweight and feed consumption: 

Feed consumption, calculated over the whole treatment period, was decreased at 600 ppm (♀) and above (♂,♀). The decrease occurred mainly in wk1-4 of treatment, and was more important in the ♀ than in the ♂. Consequently, body weights of top-dose animals were depressed throughout the whole treatment period, leading to diminished body weight gains at termination. At the top-dose, decreases of body weight gain amounted up to 60% (♂) and 98% (♀), while at 600 ppm, a trend toward lower values was noticeable (-29%,♀), compared to controls.

Ophthalmology: raw data not available; 

in the report, it was stated that all top-dose animals showed lenticular degeneration (cataract). The observed opacities were considered test-article related.

Table B.6.3.2.2-1a   Oral 90d toxicity of Metconazole WL148271 in dogs: general toxicity and ophthalmology

	dose (ppm)
	
	0
	60
	600
	6000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Feed consumption
	wk 1-4
	
	
	
	
	-
	↓19%*
	↓23%
	↓37%***

	
	wk 1-13
	
	
	
	
	-
	↓14%*
	↓14%*
	↓31%***

	Body weight
	wk 13
	
	
	
	
	-
	↓8%
	↓11%
	↓21%

	Body weight gain (kg)
	wk 1-13
	2.01
	2.26
	2.31
	1.94
	2.58
	1.61
	0.80**
	0.05***

	Ophthalmology (incidence /5 animals)

	Lenticular degeneration
	0
	0
	
	
	
	
	5
	5


Statistically significant modification, *p<0.05, **p<0.01, ***p<0.001

Urinalysis: 

In 3/5♂ of the top-dose, urine contained bilirubin. There was also a tendency towards increased blood cells in the urine in this group.

Haematology: 


At termination, the most prominent changes at the top-dose included reduced RBC counts, Hb content and hematocrit values in both sexes. In conjunction with increased reticulocyte counts, these were considered signs or regenerative anemia. In the ♂, platelet count was also increased, but signs of functional blood clotting parameters were inconclusive. Leukocytosis, mainly by increased neutrophil content was also observed in this dose-group. No change was seen in the myelogram, excluding possible test-article related effects in bone marrow. The changes found at the other doses were considered biologically irrelevant, in the absence of dose-responsiveness. 

Clinical chemistry: 

In the top-dose animals, and on the two sampling times, both albumin and albumin/globulin-ratios were consistently lower. Activities of AST, AP and γ-GT were increased on these occasions. The decreased glucose level in the top-dose ♀ was reflecting the malnutritionous state.

Table B.6.3.2.2-2b

Oral 90d toxicity of  Metconazole WL148271 in dogs: urinalysis, haematology and clinical chemistry

	dose (ppm)
	0
	60
	600
	6000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Urinalysis (incidence /5)

	bilirubin 
	0
	0
	0
	0
	0
	0
	3
	0

	blood
	1
	2
	1
	2
	2
	1
	3
	2

	     Haematology

	RBC
	wk 13
	
	
	↓10%*
	-
	-
	-
	↓11%*
	↓12%*

	Hb
	wk 13
	
	
	
	
	
	
	↓12%**
	↓14%**

	Hct
	wk 13
	
	
	
	
	
	
	↓10%*
	↓12%**

	reticulocytes
	wk 13
	
	
	
	
	↑42%§
	-
	↑33%§
	↑31%

	WBC
	wk 6
	
	
	
	
	
	
	↑61%*
	-

	
	wk 13
	
	
	
	
	
	
	↑51%*
	↑21%

	neutrophils
	wk 6
	
	
	
	
	-
	↓21%*
	↑80%§
	-

	
	wk 13
	
	
	
	
	
	
	↑53%
	↑24%

	platelets
	wk 6
	
	
	
	
	
	
	↑64%*
	-

	
	wk 13
	
	
	
	
	
	
	↑72%*
	-

	PT
	wk 13
	
	
	
	
	
	
	-
	↑24%**

	APTT
	wk 6
	
	
	
	
	
	
	-
	↓18%§

	
	wk 13
	
	
	
	
	
	
	-
	↓16%*

	     Clinical chemistry

	albumin
	wk 6
	
	
	
	
	
	
	↓13%**
	↓19%***

	
	wk 13
	
	
	
	
	
	
	↓14%*
	↓25%**

	A/G ratio
	wk 6
	
	
	
	
	
	
	↓29%**
	↓19%***

	
	wk 13
	
	
	
	
	
	
	↓37%**
	↓24%**

	bilirubin
	wk 6
	
	
	
	
	
	
	↓20%§
	↓36%*

	K+
	wk 6
	
	
	
	
	
	
	↑10%*
	-

	glucose
	wk 13
	
	
	
	
	
	
	-
	↓13%*

	AST
	wk 13
	
	
	
	
	
	
	↑76%***
	↑46%**

	AP
	wk 6
	
	
	
	
	
	
	↑1016%**
	↑1940%**

	
	wk 13
	
	
	
	
	
	
	↑2484%**
	↑3058%**

	γ-GT
	wk 6
	
	
	
	
	
	
	↑100%**
	↑30%§

	
	wk 13
	
	
	
	
	
	
	↑120%**
	↑60%


Statistically significant modification, *p<0.05, **p<0.01, ***p<0.001; regression analysis: significant trend §p<0.05

Organ weight: 

At the top-dose, both absolute and relative liver (♂) and spleen weight (♀) were increased. The relative thyroid weight increase (46%, p<0.05) at the top-dose in the ♀ was of unclear toxicological significance, in the absence of other pathological finding in this organ. At 600 ppm (♂) and above (♂,♀), adrenal weight was also slightly increased, but also here, neither necropsy nor histopathological finding were indicative of adverse effects.

Gross pathology and histopathology:
Lenticular degeneration of the lens (characterised by swelling and ballooning of the lens fibers) was evident in all top-dose animals, with ♀ being more severely affected than the ♂.

Mottled or pale liver was observed in the top-dose animals. In the ♀, spleen was enlarged. In histopathological examination, the findings corresponded to (mostly periportal) hepatocellular hypertrophy. In the spleen, residual blood was present after exsanguination, and haemopoiesis was more pronounced than in the controls. Liver and spleen findings were consistent with the clinicochemical and haematological modifications. Additionally, renal tubular cell pigmentation (♂,♀) and vacuolation (♀) was increased at the top-dose. However, primary nephrotoxicity was not suggested, as no clinicochemical parameters were altered, and further histological signs were absent. Thymic involution in the ♂ could be associated with stress during treatment. Urinary bladder findings at the top-dose were reported as being secundary to catheterisation during urine sampling.

Table B.6.3.2.2-1c   Oral 90d toxicity of Metconazole WL148271 in dogs: 

organ weight, selected gross pathology and histopathology

	dose (ppm)
	0
	60
	600
	6000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Terminal body weight
	
	
	
	
	-
	↓8%
	↓11%
	↓21%*

	     Organ weight

	Adrenals (mean)
	a
	
	
	
	
	↑11%
	-
	↑12%
	↑17%

	
	r
	
	
	
	
	
	
	↑27%
	↑50%

	Liver
	a
	
	
	
	
	
	
	↑13%
	-

	
	r
	
	
	
	
	
	
	↑26%*
	↑14%

	Spleen
	a
	
	
	
	
	
	
	-
	↑75%

	
	r
	
	
	
	
	
	
	-
	↑106%***

	     Gross pathology (incidence /5)

	

	Liver
	mottled
	0
	0
	
	
	
	
	2
	2

	
	pale
	0
	0
	
	
	
	
	2
	2

	Spleen
	enlarged
	2
	0
	
	
	
	
	1
	3

	     Histopathology (incidence /5)

	Eye
	lens degeneration
	0
	0
	0
	0
	0
	0
	5
	5

	
	keratitis
	0
	0
	
	
	
	
	1
	0

	Liver
	hepatocyte hypertrophy
	0
	0
	
	
	
	
	5
	5

	Spleen
	residual blood
	2
	3
	3
	3
	3
	4
	5
	5

	
	haemopoiesis
	0
	0
	
	
	
	
	5
	5

	Kidney
	focal nephropathy
	1
	1
	2
	0
	0
	1
	1
	2

	
	tubular pigmentation
	0
	0
	
	
	
	
	2
	4

	
	tubular vacuolation
	0
	1
	0
	2
	0
	2
	0
	4

	Thymus
	involution
	0
	0
	1
	0
	1
	0
	3
	0

	Urine bladder
	congestion/haemorrage
	0
	0
	0
	0
	0
	1
	1
	2

	
	cystitis
	0
	1
	0
	0
	0
	1
	0
	3



Statistically significant modification, *p<0.05, **p<0.01, ***p<0.001

Conclusion: 

NOAEL  =  60 ppm =  2.6 mg/kg/d


LOAEL =  600 ppm =   24.3 mg/kg bw/d 
(based on ↓feed consumption and ↓body weight gain)

Guidelines:
Protocol partly in compliance with test method  B.27 of directive  87/302/EEC

Deviation from protocol: raw data or summary tables of clinical signs and ophthalmology not provided

GLP status:
The study is GLP.

Materials and methods:
5 dogs/sex/dose (Beagle purebred) were fed a diet of Metconazole (95.3% ; 85% cis + 15 % trans; nominal 80:20; code n° WL148271=KNF-S-474m, batch n° 89-01), at dose levels of 0, 60, 600 and 6000 ppm. Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet.

The dietary levels corresponded to a test article intake of ♂: 0; 2.5; 24.4 or 225.2 mg/kg b.w./d and ♀: 0; 2.6; 24.3 or 206.6 mg/kg b.w./d. Statistical significance was examined using either the Dunnett’s test or the Wilcoxon test.

In a preliminary 28d-range-finding study the MTD was detected at 7000 ppm (170-178 mg/kg bw/d).

The study is accepted.

B.6.3.2.3 Oral 1 year toxicity (dog) (Annex IIA 5.3.2) 
-Dog, Metconazole (80/20, WL148271), 0; 30; 300; 1000 and 3000 ppm (Clay, 1992) 

Mortality:


One high-dose moribund ♂ was euthanized following a history of diarrhea (somitimes containing blood), serious feed consumption decrease and subsequent body weight loss. At necropsy, pale pancreas, ileo-caecal junction / colon mucosa redness and ileum mucosa thickening was observed, toghether with mesenteric lymph node enlargment and dark color. The dog showed severe chronic ileum enteritis and caecum/colon chronic inflammatory cell infiltration. However, body weight of this animal was 18% less than the mean group weight at commencement, thus it is not obvious if the poor general state was only related to test substance intake.
Clinical signs: at the top-dose, 1♂ and 1♀ showed opaque eyes from wk26 and wk39 respectively.

Bodyweight and feed consumption: 

Feed consumption, body weight and body weight gain were globally unaltered in either sex over the whole treatment period. However, the ♂ showed a dose-dependent bw gain reduction when calculated over the first 13 weeks at 1000 ppm and above.

Ophthalmology:


Lens opacity was increased in both top-dose ♂ and ♀ on wk13. At termination, the increase compared to controls was evident in the ♂, but not the ♀, although the severity of the lesion in the top-dose groups increased as the study progressed. In 1♂ and 1♀, the lesion was observed in association with uveitis.

Urinalysis: 
no relevant findings

Haematology: 


Platelet count was consistently elevated in top-dose animals on weeks 13, 26 and 52. The leukocyte count was also increased (♂) on all sampling times, sometimes in association with increased neutrophils.

Other increases in RBC, Hct or haematocrit (♂) at lower doses on week 13, 26 or 52 (reaching statistical significance occasionaly) were considered non-relevant, in the absence of dose-responsiveness, or when observed at pre-dose sampling time.

Table B.6.3.2.3-1a Oral one year toxicity of  Metconazole WL148172 in dogs:

general toxicity, ophthalmology and haematology 

	dose (ppm)
	0
	30
	300
	1000
	3000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	B.w.  gain
	wk 1-13
	1.16
	0.51
	0.96
	0.78
	1.08
	0.44
	0.51§§
	0.60
	0.46§§
	0.28

	
	wk 1-52
	1.38
	0.65
	1.69
	1.39
	1.25
	0.64
	1.21
	1.35
	0.72
	0.79

	     Ophthalmology

	cataract
	wk 13
	1
	0
	0
	0
	0
	0
	0
	0
	2
	3

	
	wk 52
	1
	3
	0
	0
	1
	0
	0
	1
	3
	2

	     Hematology

	platelets
	wk 13
	
	
	
	
	
	
	
	
	↑31%
	↑44%*

	
	wk 26
	
	
	
	
	
	
	
	
	↑35%
	↑45%*

	
	wk 52
	
	
	
	
	
	
	
	
	↑48%§
	↑35%§

	WBC
	wk 13
	
	
	
	
	
	
	
	
	↑36%§
	-

	
	wk 26
	
	
	
	
	
	
	
	
	↑52%
	-

	
	wk 52
	
	
	
	
	
	
	
	
	↑35%§
	-

	neutrophils
	wk 26
	
	
	
	
	
	
	
	
	↑69%*
	-

	lymphocytes
	wk 26
	
	
	
	
	
	
	
	
	-
	↑91%*


Statistically significant modification, Williams’ or Wilcoxon test *p<0.05, **p<0.01; 

statistically significant trend §p<0.05, §§p<0.01.

Clinical chemistry:

There was a tendency towards decreased albumin and A/G-ratios in the top-dose animals, although statistical significance in both sexes was only achieved on week 13. The effects seen at the lower doses were spurious, in the absence of dose-dependency. Alkaline phosphatase activity was very significantly and dose-dependently increased in both sexes and on all sampling times, and attained high significance at 1000 ppm and above. On week 52 weak increases were also observed at 30 ppm and 300 ppm, which were not considered of toxicological significance, since neither evidence of other enzymatic alterations, suggestive of hepatotoxic effects, nor histological findings in the liver were reported at these doses. Rather, the effect may be secundary to induction phenomena (e.g. AP is known to be responsive to induction by glucocorticoids in the dog). Finally weakly increased γ-GT-values (week 13, ♀) and CPK-values (week 26,♂) were noted at the top-dose, but not at termination.

Table B.6.3.2.3-1b Oral one year toxicity of Metconazole WL148172 in dogs: clinical chemistry

	dose (ppm)
	0
	30
	300
	1000
	3000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	albumin
	wk 13
	
	
	
	
	
	
	
	
	↓10%*
	↓9%*

	
	wk 26
	
	
	
	
	
	
	
	
	↓25%*
	-

	
	wk 52
	
	
	
	(↓**)
	
	
	
	
	-
	↓13%**

	A/G-ratio
	wk 13
	
	
	
	
	
	
	
	
	↓17%*
	↓29%**

	
	wk 26
	
	
	
	
	
	
	-
	↓25%*
	↓25%
	↓25%

	
	wk 52
	
	
	
	
	
	
	
	
	↓22%
	↓20%*

	AP
	wk 13
	
	
	
	
	
	
	↑206%*
	↑314%
	↑1212%*
	↑1341%*

	
	wk 26
	
	
	
	
	(↑)48%
	(↑)17%
	↑229%*
	↑429%
	↑826%*
	↑1419%*

	
	wk 52
	
	
	-
	(↑*)

35%
	(↑)

76%
	(↑*)

45%
	↑*

227%
	↑*

378%
	↑

1131%
	↑

1454%*

	γ-GT
	wk 13
	
	
	
	
	
	
	
	
	-
	↑75%*

	CPK
	wk 26
	
	
	
	
	
	
	
	
	↑137%§
	↑42%


Statistically significant modification, Williams’ or Wilcoxon test *p<0.05, **p<0.01; statistically significant trend §p<0.05.

Organ weight: 

At the top-dose, both absolute liver (♂,♀) and spleen (♂) weight was increased. Ovary weight was increased at this dose-level, but it was noted that considerable variation in weight was also observed at lower doses, probably reflecting various stages of oestrus cycle of individual animals. Other minimal weight increases (10-12%) were observed in kidney (♂) and thyroid (♂,♀), but were probably irrelevant, in the absence of dose-response and other parameters indicating effects in these organs.

Gross pathology and histopathology:
Eye lens degeneration was detected in top-dose animals, varying from minor, multifocal degeneration (2♂,1♀)  to severe degeneration (lens swelling/liquefaction,♂ or adhesion and iris cyst,♀) and apparent lens thinning (1♂,1♀). The severe cases were reported in association with eye opacity at necropsy. 

Liver lesions included hepatocyte hypertrophy and vacuolation at the top-dose, and Kupffer cell pigmentation at 1000 ppm (♀) and above (♂,♀). The cell hypertrophy was predominantly mid-zonal or periportal, and the finding was in line with the observed liver weight increase. Evidence of treatment-related siderosis was found in Kupffer cell pigmentation, which appeared dose-related, both in incidence and in severity.

The increased haempoiesis and pigmentation (severity) in the spleen of top-dose animals was indicative of the increased RBC turnover and breakdown.

In the ovaries, a slightly increased corpora lutea were detected at the top-dose.

Other findings included increased minor focal trachea metaplasia incidence and increased caecum inflammatory lesions, although the etiology of these findings were unexplained.

Table B.6.3.2.3-1c Oral one year toxicity of Metconazole WL148172 in dogs:

organ weight, selected gross pathology and histopathology

	dose (ppm)
	0
	30
	300
	1000
	3000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Organ weight

	Ovary
	a
	
	
	
	
	
	
	
	
	-
	↑42%

	
	r
	
	
	
	
	
	
	
	
	-
	↑45%

	Liver
	a
	
	
	
	
	
	
	
	
	↑14%
	↑26%

	
	r
	
	
	
	
	
	
	
	
	↑13%
	↑28%

	Spleen
	a
	
	
	
	
	
	
	
	
	↑14%
	-

	
	r
	
	
	
	
	
	
	
	
	↑14%
	-

	     Gross pathology (incidence /4)

	Caecum
	red
	0
	0
	0
	0
	0
	1
	3
	1
	2
	1

	Colon
	red focus
	0
	0
	1
	0
	0
	0
	0
	0
	2
	0

	Eye
	opacity
	0
	0
	
	
	
	
	
	
	1
	1

	Liver
	pale / mottled / enlarged
	0
	0
	
	
	
	
	
	
	1
	1

	Ovary
	enlarged
	-
	1
	-
	1
	-
	0
	-
	0
	-
	2

	     Histopathology (incidence /4)

	Caecum
	congestion / haemorrage
	0
	0
	3
	0
	0
	1
	2
	2
	3
	3

	Eye
	lens degeneration
	0
	0
	0
	0
	0
	0
	0
	0
	3
	2

	Liver
	hepatocyte vacuolation
	0
	0
	
	
	
	
	
	
	1
	1

	
	Kupffer cell pigmentation
	1
	1
	1
	1
	1
	0
	0
	3
	4
	4

	
	erythrophagocytosis
	0
	0
	
	
	
	
	
	
	1
	0

	
	hepatocyte hypertrophy
	0
	0
	
	
	
	
	
	
	3
	4

	Spleen
	increased hemopoiesis
	0
	0
	
	
	
	
	
	
	4
	2

	Trachea
	squamous metaplasia
	0
	0
	0
	0
	0
	1
	0
	1
	0
	3

	Ovary
	corpora lutea
	-
	2
	-
	3
	-
	3
	-
	3
	-
	4


a: absolute weight, r: relative weight (actually not the proportion between organ w and body w, but covariate analysis with “the terminal body w as a covariate”);

Statistically significant modification, Williams’ or Wilcoxon test *p<0.05, **p<0.01; statistically significant trend §p<0.05.

Conclusion: 

NOAEL  = 300 ppm = 10 mg/kg bw/d

LOAEL  = 1000 ppm = 36.5 mg/kg bw/d 
(based on ↑alkaline phosphatase)

Guidelines:
Protocol in compliance with test method B.27 of directive  87/302/EEC

GLP status:
The study is GLP

Materials and methods:
4 dogs/sex/dose (Beagle purebred) were fed a diet of Metconazole (95.3% ; 85% cis + 15 % trans; nominal 80:20; code n° WL148271=KNF-S-474m, batch n° 89-01), at dose levels of 0, 30; 300, 1000 and 3000. Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet.

The dietary levels corresponded to a test article intake of ♂: 0; 1.1; 12.0; 38.5 or 110.0 mg/kg b.w./d and ♀: 0; 1.1; 10.; 36.5 or 113.7 mg/kg b.w./d. Statistical significance was examined using either the Dunnett’s test or the Wilcoxon test.

In a 90d-study the MTD was 6000 ppm (206.6-225.3 mg/kg bw/d).

The study is accepted.

B.6.3.3.1 28-day inhalation toxicity (rat) (Annex IIA 5.3.3) 
Since the vapour pressure of Metconazole is low (2.1x10-8 Pa at 25°C, thus <10-2 Pa), and no mortality was observed in the acute inhalation study, no subchronic inhalation study was conducted.

B.6.3.3.2 90-day inhalation toxicity (rat) (Annex IIA 5.3.3) 
No data, not necessary (see also B.6.3.3.1)
B.6.3.3.3 Percutaneous 28-day toxicity () (Annex IIA 5.3.3) 

Metconazole showed no dermal toxicity when administered acutely, thus the waiving of the conduct of short-term dermal toxicity study was justified.

B.6.3.3.4 Percutaneous 90-day toxicity (rat) (Annex IIA 5.3.3) 
No data, not necessary (see also B.6.3.3.3)
B.6.3.3.5 Summary of short-term toxicity studies on Metconazole.
Both the isomer mix as the cis-isomer of Metconazole was tested in subacute (rat, mouse, dog) and subchronic assays (rat, dog). 
In the 28 days-studies on Metconazole cis/trans and Metconazole cis in the rat, similar toxicological endpoints were detected at the top-dose, and included decrease in feed consumption and bodyweight, hematological disorders, and clinicochemical modifications such as increased transaminase activities (AST, ALT), gamma-glutamyl transpeptidase and alkaline phosphatase activity, the latter indicating a hepatotoxic effect. In a separate mechanistic study, it was also demonstrated that cytochrome P450-dependent enzymes were induced in the rat liver at doses corresponding to the lowest observed adverse-effect levels (1000 ppm, about 90 mg/kg bw/d). The effect was corroborated by organ gravimetric findings (liver weight increase) and by histopathology (centrilobular hypertrophy) at 1000 ppm and above. In addition, subtle signs of liver necrosis, and centrilobular vacuolation was observed, the latter indicating fatty degeneration.

At the top dose of both Metconazole cis/trans (3000 ppm) and Metconazole cis (10000 ppm), the decreased number of RBC, corpuscular volume and mean cellular haemoglobin concentrations (associated with increased reticulocyte counts with the cis-isomer) were indicative of slight microcytic hypochromic anemia. In addition, local irritative or inflammatory effects in the forestomach were present in most animals.

Administration of Metconazole during 90 days in the rat revealed the same toxicological endpoints as what was seen in the subacute studies. In short, mild anemia, increased transaminase, γ-GT and AP activities, increased liver and spleen weights, necropsy findings and histological lesions indicating hepatotoxicity (fatty vacuolation) and enzyme induction (centrilobular hypertrophy), signs of haemosiderosis in both liver and spleen (pigment deposit) and adrenal cortex vacuolation were the most relevant findings. As in the subacute studies, and as was anticipated from the LD50-values, the isomeric mix was slightly more toxic than the cis-isomer. Indeed, based upon hepatocyte vacuolation, the NOAEL was 100 ppm (6.4 mg/kg bw/d) for Metconazole cis/trans, and 450 ppm (28.8 mg/kg bw/d) for Metconazole cis. For both compounds, adrenals, liver and spleen were detected as target organs. In the mouse, both biochemical (additional study) and toxicological subacute effects were similar to those found in the rat.

In the dog, the subchronic toxicity profile was comparable with that observed in rodents, with liver and spleen effects at the top-dose in both sexes. However, based on the decreased feed consumption and bodyweight effects at 600 ppm (24.3 mg/kg bw/d), the NOAEL in the females was as low as 60 ppm, corresponding to 2.6 mg/kg bw/d. In the one-year feeding study, the NOAEL was set on basis of the increased alkaline phosphatase activity in both sexes at 300 ppm, or 10 mg/kg bw/d. Since in the 1 year-study, no effects were observed up to 300 ppm (also at the 90d sampling time), and this dose-level was higher than the NOAEL in the 90d-study, the 90d NOAEL was not taken into account. Of note was the emergence of lens degeneration in top-dose females in both 90d and 1 yr-feeding study (3000 ppm, 114 mg/kg bw/d). The cataractogenic potential of Metconazole was only apparent at the highest dose, after prolonged administration, and was related to the interference with steroid biosynthesis of the substance.

Table B.6.3.3.5.-1 Summary of short term oral toxicity studies of Metconazole responding to actual quality criteria
	study, species, doses (ppm)
	NOAEL

mg/kg bw/d (ppm)
	LOAEL

mg/kg bw/d (ppm)
	critical effects
	code, cis:trans (%), purity (%), batch nbr
	references

	28d, rat

30-100-1000-3000
	9.1 (100)
	90.5 (1000)
	↓bw, ↓MCHC, ↑γ-GT, ↑liver w, ↑liver pallor/enlargement, ↑hepatocellular vacuolation/hypertrophy
	WL148172, 85:15              94.5               88-10
	Esdaille, 1990

	28d, rat

30-100-300-1000-10000
	27.3 (300)
	89.3 (1000)
	↓bw, ↓feed cons, ↑liver weight, ↑hepatocellular vacuolation
	WL136184, cis, 99:1              98               ST87-181
	Esdaille, 1991a

	90d, mouse

30-300-2000


	4.6 (30)
	50.5 (300)
	↓cholesterol, ↑AST/ALT, ↑liver and spleen w, ↑hepatocellular vacuolation/hypertrophy
	WL148172, 79.8:15.5        95.3               89-01
	Clay,      1991

	90d, rat

30-100-300-1000-3000
	6.4 (100)
	19.2 (300)
	↑hepatocellular vacuolation
	WL148172, 81:19        94.5               89-01
	Esdaille, 1991b

	90d, rat

50-150-450-1350-4050


	28.8 (450)
	88.6 (1350)
	↓feed cons, ↓bw, ↓RBC parameters, ↑liver and spleen w, ↑AST/ALT, ↑γ-GT, ↑hepatocellular vacuolation
	WL136184, cis, 99:1              98               88-05
	Fokkema, 1992

	90d,dog

60-600-6000


	2.6 (60)


	24.5 (600)
	↓feed cons, ↓bw gain


	WL148172, 85:15        95.3               89-01
	Pickersgill, 1991b

	1 year, dog

30-300-1000-3000
	10 (300)
	36.5 (1000)
	↑alkaline phosphatase
	WL148172, 85:15        95.3               89-01
	Clay, 1992


B.6.4 Genotoxicity (Annex IIA 5.4)
B.6.4.1 In vitro genotoxicity testing (Annex IIA 5.4.1)
B.6.4.1.1. Gene mutation test in bacterial cells.
- S. typhimurium TA98, TA100, TA1535, TA1537 and TA1538 and E. coli WP2 uvrA, plate incorporation assay,  Metconazole cis/trans (Brooks, 1990) 
Findings: 

The test compound formed oily globules in the top agar at 5000 µg/plate, showing that it was not totally miscible in the aqueous test system at this treatment level. Microscopical evaluation of the background lawn showed no evidence of cytotoxicity at amounts up to 5000 µg/plate either in the presence or in the absence of S9. The addition of Metconazole cis/trans: 80/15 to agar layer cultures of S. typhimurium TA98, TA100, TA1535, TA1537 and TA1538 and E. coli WP2 uvrA did not increase the reverse mutation frequency in any of the strains either in the presence or in the absence of rat liver S9. Positive controls gave the expected results. 

Conclusion: 

Metconazole cis/trans: 80/15 did not induce reverse gene mutation in the selected bacterial strains, under the experimental conditions described.

Guidelines:
Protocol in compliance with test methods B.13-14 of directive 2000/32/EC

GLP status:
The study is GLP.

Materials and methods:
Metconazole cis/trans: 80/15 (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) dissolved in acetone was tested for mutagenicity towards S. typhimurium TA98, TA100, TA1535, TA1537 and TA1538 and E. coli WP2 uvrA in the presence or absence of an S9 microsomal fraction obtained from a liver homogenate from rats pre-treated with Aroclor 1254. The following concentrations were tested:  31.25, 62.5, 125, 250, 500, 1000, 2000 or 5000 µg/plate. In each of the bacterial mutation assays control plates were set up with the solvent alone and with an appropriate positive control compound. All tests were carried out in triplicate. Two replicate assays were carried out. The standard plate incorporation assay was used. The positive control compounds were in absence of S9: potassium dichromate (E. coli), sodium azide (TA1535 and TA100), 9-aminoacridine (TA1537), 2-nitrofluorene (TA1538 and TA98) and in presence of S9: benzo(a)pyrene (E. coli, TA1538, TA98 and TA100), 2-aminoanthracene (TA1535) and neutral red (TA1537). A preliminary cytotoxicity assay was first carried out to assess the cytotoxicity of the test material, its solubility in the top agar and for any effect on the pH of the test system. Reproducible dose-related increases or values of 2.5 x control values or greater were considered to indicate a mutagenic response. The criteria for a valid assay were fulfilled.
The study is accepted.

- S. typhimurium TA98, TA100, TA1535, TA1537 and TA1538 and E. coli WP2 uvrA, plate incorporation assay,  Metconazole cis (Brooks, 1991a) 
Findings: 

The test compound formed a precipitate on the top agar at 1000 µg per plate and above showing that it was not totally miscible in the aqueous test system at these treatment levels. Microscopical evaluation of the background lawn showed no evidence of cytotoxicity at amounts up to 5000 µg/plate either in the presence or in the absence of S9. The addition of Metconazole 95% cis at amounts up to 5000 µg/plate to agar layer cultures of S. typhimurium TA98, TA100, TA1535, TA1537 and TA1538 and E. coli WP2 uvrA did not increase the reverse mutation frequency in any of the strains either in the presence or in the absence of rat liver S9. Positive controls gave the expected results. 

Conclusion: 

Metconazole 95% cis did not induce reverse gene mutation in the selected bacterial strains, under the experimental conditions described.

Guidelines:
Protocol in compliance with test methods B.13-14 of directive 2000/32/EC

GLP status:
The study is GLP.

Materials and methods:
Metconazole 95% cis (95.2% cis/0.1% trans, B.n° 12; F900250) dissolved in acetone was tested for mutagenicity towards S. typhimurium TA98, TA100, TA1535, TA1537 and TA1538 and E. coli WP2 uvrA in the presence or absence of an S9 microsomal fraction obtained from a liver homogenate from rats pre-treated with Aroclor 1254. The following concentrations were tested:  31.25, 62.5, 125, 250, 500, 1000, 2000 or 5000 µg/plate. In each of the bacterial mutation assays control plates were set up with the solvent alone and with an appropriate positive control compound. All tests were carried out in triplicate. Two replicate assays were carried out. The standard plate incorporation assay was used. The positive control compounds were in absence of S9: potassium dichromate (E. coli), sodium azide (TA1535 and TA100), 9-aminoacridine (TA1537), 2-nitrofluorene (TA1538 and TA98) and in presence of S9: benzo(a)pyrene (E. coli, TA1538, TA98 and TA100), 2-aminoanthracene (TA1535) and neutral red (TA1537). A preliminary cytotoxicity assay was first carried out to assess the cytotoxicity of the test material, its solubility in the top agar and for any effect on the pH of the test system. Reproducible dose-related increases or values of 2.5 x control values or greater were considered to indicate a mutagenic response. The criteria for a valid assay were fulfilled.
The study is accepted.

B.6.4.1.2.  Gene mutation test in mammalian cells

- Mouse lymphoma cells L5178Y/TK+/- fluctuation assay, Metconazole cis (Clements, 1991)

Findings:

In the first experiment, the top dose plated yielded 0.2% and 86.6% relative survival, in the absence and presence of S9, respectively. In the second experiment, the top doses plated yielded 30.3% and 35.1% relative survival in the absence and presence of S9, respectively. 

In the absence of S9, no statistically significant increases in mutant frequency were observed in experiment 1 or 2 following treatment with Metconazole 95% cis at any dose level. In the presence of S9, one statistically significant increase in mutant frequency was observed at 50 µg/mL in experiment 1 (less than 2 fold) but not at the higher dose of 75 µg/mL or at any lower doses. A significant linear trend was also observed in this experiment. However, when tested at these doses, and to higher doses in experiment 2, no significant increases in mutant frequency were observed and there was no significant linear trend. Therefore, the findings in experiment 1 were not reproducible and thus of no biological significance. Positive controls gave the expected results.
Conclusion: 

Under the conditions employed in this study, Metconazole 95% cis is not mutagenic in this test system.

Guidelines:
Protocol in compliance with test method B.17 of directive 2000/32/EC

GLP status:
The study is GLP.

Materials and methods:
Metconazole 95% cis (95.2% cis/0.1% trans, B. n° 12) was assayed for its ability to induce mutation at the tk-locus in mouse lymphoma L5178Y cells using a fluctuation protocol. The study consisted of a cytotoxicity range-finder followed by 2 independent experiments, each conducted in the absence and presence of metabolic activation by an Aroclor 154 induced rat liver post-mitochondrial fraction (S9). The solvent was DMSO. Following a wide range of treatments in the range-finder experiment, separed by half-log intervals and reaching 500 µg/mL (a precipitating dose) cells survived doses of 50 µg/mL in the absence and in the presence of S9 (109.1% and 57.5% relative survival, respectively). Higher doses of 158 and 500 µg/mL were completely toxic. Accordingly, 6 doses were chosen for the first experiment: 12.5, 25, 50, 75, 100 and 125 µg/mL. The two highest concentrations were extremely toxic and considered too toxic for 5-trifluorothymidine (TFT) plating; the 4 other doses were plated for viability and TFT resistance. In the second experiment, the tested dose were: 20, 30, 40, 50, 60 and 70 µg/mL in absence of S9 and 12.5, 25, 50, 75, 80 and 90 µg/mL in presence of S9. Negative (solvent) and positive control treatments were included in each experiment. The assay was considered valid: mutant frequencies in negative control cultures fell within normal ranges and statistically significant increases in mutation were induced by the positive control compounds, 4-nitroquinoline 1-oxide (w/o S9) and benzo-a-pyrene (with S9). The test substance was considered to be mutagenic if: i) the assay was valid, ii) the mutant frequency at 1 or more doses was significantly greater than that of the negative control, iii) there was a significant dose-relationship as indicated by the linear trend analysis, iv) the effects described above are reproducible. For the negative and positive controls, the wells containing both small and large colonies were scored. Thus the small and large colony mutant frequencies could be estimated and the proportion of small mutant colonies could be calculated.

The study is accepted.
B.6.4.1.3.  In vitro chromosome aberration assay in mammalian cells

- Chromosome aberration assay in Chinese hamster ovary cells, Metconazole cis/trans (Brooks, 1991b)

Findings: 

Preliminary cytotoxicity: 

In the absence of S9 mix, after 24 hours exposure, too few metaphases were apparent at doses of 100 µg/mL or higher and doses of 25 and 50 µg/mL were also cytotoxic with mitotic index (MI) of 38% (1st exp.) or 23% (2nd exp.) and 27% of the solvent control, respectively. After 48 hours, the dose of 10 µg/mL was cytotoxic, with a MI equal to 17% of the solvent control. In the presence of S9 mix, dead cells only were found at doses of 100 µg/mL or higher. After 24 hours sampling, doses up to 50 µg/mL were acceptable for analysis. After 48 hours sampling, cultures exposed to 50 µg/mL were not suitable to score (MI: 43%).

Chromosome aberration assay: 

In the absence of S9 mix, no increase in the number of aberrations/metaphase or in the percentage of metaphases with aberrations was observed after 24 or 48 hours of exposure. 

With S9 mix, there was an increase in chromosomal aberrations over control values in cells exposed to 50 µg/mL, the highest dose tested in each of two experiments at the 24h sampling time (see table B.6.4.1.3-1). This increase was observed in the absence of cytotoxicity. At the 48h sampling time, there was no evidence of any increase of aberrations at concentrations up to 35 µg/mL.

The positive controls, MMS and B(a)P induced significant levels of chromosomal aberrations, however, with CP no increase was observed. This was explained by the short exposure time (3h) and the long recovery period (45h). This experiment was considered valid because the same cell culture and S9 mix was used for the 24h sampling time in which the positive control increased the incidence of chromosomal aberrations in the same treatment conditions.

Table B.6.4.1.3-1 Chromosome aberrations in CHO cells treated with Metconazole (cis/trans) +S9 mix, 24h sampling

	Dose

(µg/mL)
	§N° cells
	Aberrations
	M.I.

(%)

	
	
	Nume-rical
	Structural
	

	
	
	% poly-ploid cells
	Including gaps
	Excluding gaps
	

	
	
	
	Total aberra-tions
	N°

aberrations/ cell
	% cells with aberrations
	Total aberra-tions
	N° aberrations

/ cell
	% cells with aberrations
	

	     Experiment 1

	0 a
	197
	1.50
	19
	0.096
	4.57
	4
	0.020
	2.03
	116

	0 b
	198
	1.00
	20
	0.101
	9.09
	5
	0.025
	2.53
	100

	6.25

25

50
	193

199

199
	3.50

0.50

0.50
	19

19

50
	0.098

0.095

0.251
	7.25

4.02

16.08
	10

11

28
	0.052

0.055

0.141
	4.15

1.51

9.05
	101

96

156

	B(a)P
	199
	0.50
	35
	0.176
	12.06
	21
	0.106
	9.55
	87

	     Experiment 2

	0 a
	200
	0
	4
	0.020
	2.00
	1
	0.005
	0.50
	n.d

	0 b
	200
	0
	7
	0.035
	3.50
	2
	0.010
	1.00
	n.d

	6.25

25

50
	200

200

200
	0

0

0
	7

10

27
	0.035

0.050

0.135
	3.50

2.50

11.50
	3

6

18
	0.015

0.030

0.090
	1.50

1.50

7.00
	n.d

n.d

n.d

	B(a)P
	200
	0
	44
	0.22
	17.00
	36
	0.180
	14.00
	n.d


§= total number of cells analysed for structural aberrations, excluding polyploid cells; n.d.: not determined; 

a: untreated control, b: solvent control: M.I.: mitotic index

Conclusion: 

Metconazole cis/trans: 80/15 induced chromosomal aberrations in cultured CHO cells in the presence of S9 mix. No damage was observed in the absence of S9 mix under the experimental conditions described.

Guidelines:
Protocol partly in compliance with test method B.10 of directive 92/69/EEC or 2000/32/EC.

Deviations from protocol:    (i) all the experiments were not repeated (Dir. 92/69/EEC)

(ii) No short term exposure (3h) was done in the absence of S9 mix (Dir. 2000/32/EC).

GLP status:
The study is GLP.

Materials and methods:

Metconazole cis/trans 80/15 (95.3% pure, cis:trans ratio: 79.8/15.5; B.n° 89-01) dissolved in acetone was tested on Chinese hamster ovary cells (CHO-K1) in the presence or absence of an S9 microsomal fraction obtained from a liver homogenate from rats pre-treated with Aroclor 1254. All tests were carried out in duplicate. Each experiment included an untreated control, a solvent-treated control and a positive control (w/o S9: methyl methanesulphonate (MMS), w S9: benzo(a)pyrene (B(a)P), 24h sampling) or cyclophosphamide (CP, 48h sampling). Where possible, 200 metaphases (100/culture) were scored for each dose group. The mitotic index of each dose group was assessed at each sample time by counting the number of metaphases in a  total of 1000 cells. 

Experiments without S9 mix: continuous exposure of (i) 24 h: 1.56, 6.25 and 12.5 µg test substance/mL, (ii) 48 h: 0.625, 2.5 and 5 µg test substance/mL.

Experiments with S9 mix (10% final): 3 hours exposure and sampling 24 and 48 hours after initiation of exposure; (i) 24 h: 6.25, 25 and 50 µg test substance/mL – the experience was repeated, (ii) 48 h: 4.375, 17.5 and 35 µg test substance/mL.

Doses selected for metaphase analysis were based on the mitotic index values.

The study is accepted.

- Chromosome aberration assay in human lymphocytes, Metconazole cis  (Brooks, 1991c)

Findings: 

Preliminary cytotoxicity: 

In the absence of S9 mix, after 3 hours exposure, no effect on the mitotic index (MI) was observed. After 24 hours exposure, cytotoxicity was observed at 46.88 and 93.75 µg/mL with MI of 50% and 15% of the solvent control. After 48 hours exposure, mitotic inhibition was observed from 11.72 µg/mL, with MI of 71%, 85% and 31% of the solvent control at 11.72, 23.44 and 46.88 µg/mL. In the presence of S9 mix, inhibition of MI was noted at the 3 doses tested, with MI of 59%, 78% and 58% of the solvent control at 93.75, 375 and 750 µg/mL.

Chromosome aberration assay: 

Exposure of human lymphocytes to Metconazole 95% cis for 3, 24 or 48 hours in the absence of S9 mix or for 3 hours in the presence of S9 mix did not show any increase in metaphase chromosome damage compared to the negative controls. The positive controls, MMC and CP induced significant levels of chromosomal aberrations.

Conclusion: 

Metconazole 95% cis does not induce structural chromosomal aberrations in cultured human lymphocytes either in the presence or in the absence of S9 mix, under the experimental conditions described.

Guidelines:
Protocol partly in compliance with test method B.10 of directive 92/69/EEC or 2000/32/EC.

Deviations from protocol: all the experiments were not repeated.

GLP status:
The study is GLP.

Materials and methods:

Metconazole 95% cis (95.2% cis/0.1% trans, B.n° 12; F900250) dissolved in acetone was tested in cultured human lyphocytes in the presence or absence of an S9 microsomal fraction obtained from a liver homogenate from rats pre-treated with Aroclor 1254. Human blood samples were obtained from 3♂donors. All tests were carried out in duplicate. Each experiment included an untreated control, a solvent-treated control and a positive control (w/o S9: mitomycin C, MMC; w S9: cyclophosphamide, CP). Where possible, 200 metaphases (100/culture) were scored for each dose group. The mitotic index of each dose group was assessed at each sample time by counting the number of metaphases in a total of 1000 cells. All exposure times were set up with a top dose of 750 µg/mL, the highest concentration due to solubility. Doses selected for metaphase analysis were based on the mitotic index values.

Experiments without S9 mix: continuous exposure of (i) 3 h, sampling 24 hours after initiation of exposure: 93.75, 375 and 750 µg test substance/mL, (ii) 24 h, sampling at the end of exposure: 5.86, 23.44, 46.88 and 93.75 µg test substance/mL, (iii) 48 h, sampling at the end of exposure: 5.86, 11.72, 23.44 and 46.88 µg test substance/mL.

Experiments with S9 mix (10% final): 3 hours exposure and sampling 24 hours after initiation of exposure: 93.75, 375 and 750 µg test substance/mL.

The study is accepted.

B.6.4.2 In vivo genotoxicity testing (somatic cells) (Annex IIA 5.4.2)
B.6.4.2.1. In vivo mammalian bone-marrow micronucleus test.
- Mouse bone marrow micronucleus test, oral (gavage), Metconazole cis/trans (Xu, 1995)
Findings:
In the dose-finding experiment, none of the treated animals lost more than 10 % bodyweight. No deaths were observed at any dose levels. Clinical symptoms were observed only at the highest dose level (2000 mg/kg bw): 1/3 of males had ataxia and piloerection on days 0-3, 1/3 of females had ataxia and piloerection on day 0 and 1/3 had only piloerection on day 1.

In the main experiment, none of the treated animals lost more than 10% bodyweight.  There were no statistically significant increases in the number of MPCE in the treated groups at any harvest time in either sex compared to the concurrent vehicle control groups. However, a reduction in the PCE/NCE ratio compared to the concurrent vehicle control was observed in both ♂ and ♀, at all dose levels and harvest times (ranging from 16 to 87%), demonstrating that the test compound reached the target bone marrow cells and induced cellular toxicity. The positive control depressed the PCE/NCE ratio and showed a statistically and biologically significant increase in MPCE.

Conclusion: 

Under the given experimental conditions, Metconazole cis/trans: 80/15 was negative in the micronucleus assay. 

Guidelines:
Protocol in compliance with test method B.12 of directive  2000/32/EEC 

GLP status:
The study is GLP.

Materials and methods:
5 mice (CD-1)/sex/dose/time point were exposed to Metconazole cis/trans: 80/15 (97.9% pure; B. n° AC 9339-114) dissolved in 0.5% carboxymethyl cellulose, at the nominal dose levels of 0, 400, 1000 and 2000 mg/kg bw by gavage. Dosing volume was 20 mL/kg bw. Triethylenemelamine (1 mg/kg bw) was used as positive control and was administered by i.p. injection. Animals were sacrificed 24h, 48h and 72h after dosing (24h after dosing with the positive control). The ratio of polychromatic erythrocytes (PCE) to normochromatic erythrocytes (NCE), determined in approximately 1000 erythrocytes, was established as an indication of bone marrow toxicity. The number of micronucleated PCE (MPCE) and micronucleated NCE (MNCE) per 2000 PCE was determined. 

Criteria for determining positive response: i) the test article produces a positive dose-response trend and a statistically significant increase over that of the concurrent vehicle control in the number of MPCE at one or more dose levels, ii) in the event there is no positive dose-response trend, at least two consecutive test doses produce a statistically significant increase in the number of MPCE. The criteria for a valid assay were fulfilled.

The doses were based on the results of a previous range-finding test with 3 mice/sex/dose at 125, 250, 500, 750, 1000 and 2000 mg/kg bw.
  The study is accepted.

- Mouse bone marrow micronucleus test, oral (gavage), Metconazole cis (Marshall, 1991)
Findings:
Dose-finding experiment:

One ♂ and 1♀ died at 845 mg/kg bw (x2), 3♂ and 2♀at 1300 mg/kg bw (x2) and the 3♂and 3♀at 2000 mg/kg bw (x2). The LD50 calculated from these data was approximately 975 mg/kg (x2). A dose equivalent to 50-80% of the LD50 is considered acceptable as a maximum dose level, so 650 mg/kg bw (about 67%) was initially chosen as an appropriate upper dose level for the micronucleus study.

Main experiments:

A main study was attempted using 162.5, 325 and 650 mg/kg bw. Animals were sacrificed after 14 and 48 hours and slides checked prior to analysis. Excessive bone marrow toxicity at the high and intermediate dose levels resulted in frequencies of PCE which were so low as to prohibit analysis.

The main study was repeated using dose levels of 75, 150 and 300 mg/kg bw. Mice treated at the two highest doses exhibited PCE/NCE ratios which were 11-35% (150 mg/kg) and 9-19% (300 mg/kg) of control, thus indicating bone marrow was affected. The numbers of MPCE were, however, similar to those seen in controls and were not significantly different by (2-analysis. The positive control showed a statistically and biologically significant increase in MPCE.

Conclusion: 

Under the given experimental conditions, Metconazole 95% cis was negative in the micronucleus assay. 

Guidelines:
Protocol in compliance with test method B.12 of directive 2000/32/EEC 

GLP status:
The study is GLP.

Materials and methods:
5 mice (CD-1)/sex/dose/time point were administered Metconazole 95% cis (95.2% cis/0.1% trans, B.n° 12; F900250) dissolved in 0.5% carboxymethyl cellulose, as 2 daily doses of 0, 162.5, 325 and 650 mg/kg bw by gavage. Dosing volume was 25 mL/kg bw. Cyclophosphamide (80 mg/kg bw) was used as positive control and was administered orally as a single dose. Animals were sacrificed 24h and 48h after the second dose of Metconazole or vehicle and 24h after dosing with the positive control. As cytotoxicity was so great that analysis was precluded, the main study was repeated using 2 daily doses of 75, 150 and 300 mg/kg bw.

The ratio of polychromatic erythrocytes (PCE) to normochromatic erythrocytes (NCE), determined in approximately 1000 erythrocytes, was established as an indication of bone marrow toxicity. The number of micronucleated PCE (MPCE) and micronucleated NCE (MNCE) per 2000 PCE was determined. 

Criteria for determining positive response: i) a statistically significant increase in the frequency of MPCE occurred for at least one dose at one kill time, ii) the frequency of MPCE at such a point exceeded the historical vehicle control range, iii) corroborating evidence was obtained, for example, increased but statistically insignificant frequencies of MPCE at the other doses or kill time, or dose response profiles. The criteria for a valid assay were fulfilled.

The doses were based on the results of a previous range-finding test with 3 mice/sex/dose receiving the test substance on 2 consecutive days at the doses of 232.1, 357.0, 549.3, 845.0, 1300 and 2000 mg/kg bw.
   The study is accepted.

B.6.4.2.2  In vivo unscheduled DNA synthesis test 

- UDS in vivo/in vitro, rat hepatocytes, Metconazole cis/trans (Pant, 1995)
Findings:
In the range-finding study, the rats treated with 250 mg/kg bw continued to gain weight during the 3-day observation period at the same rate as the rats treated with the vehicle. The rats in the other treated groups also gained weight, except at a slower rate than the rats treated with the vehicle. None of the treated rats died. There were no visible clinical symptoms during the observation period.

In the main experiment, the average net nuclear grain (NNG) counts for rats treated at 400, 1000 and 2000 mg/kg bw were -2.0, -1.69 and -1.48, respectively, at the 4h harvest. At the 16h harvest, rats treated with the same concentrations had NNG counts of -2.33, -2.32 and -1.76, respectively. None of the treated animals had average NNG counts greater than 0, nor did any animal have greater than 2.22% of nuclei scored with greater than or equal to 5 NNG. These findings indicate that no significant increase in the NNG count resulted from treatment with Metconazole. Positive controls induced significant positive responses for UDS (average NNG counts of 14.05 and 11.7, for MMS and 2AAF, respectively) and the negative control values were well within the anticipated range.

The percentage of nuclei in S-phase ranged from 0.54 to 1.89 in the Metconazole-treated rats compared to 0.45 to 1.00 in the vehicle control. There was no apparent dose-related response and this finding was not considered significant. Since all treated and control groups showed ( 0.2% of their nuclei in S-Phase synthesis, the data indicated that the negative response was not due to the inhibition of DNA synthesis at these dose levels.

Conclusion:



Under the conditions of study, Metconazole cis/trans: 80/15 was negative in the in vivo/in vitro UDS assay in rats.

  Guidelines:
Protocol in compliance with test method B.39 of directive 2000/32/EC 
GLP status:
The study is GLP.

Materials and methods:
3 ♂ (Sprague-Dawley) rats/dose/time point were treated by gavage with 400, 1000 and 2000 mg/kg bw Metconazole cis/trans: 80/15 (97.9% pure; B. n° AC 9339-114) dissolved in 0.5% carboxymethyl cellulose. Dosing volume was 20 mL/kg bw.  The rats were treated for 4h or 16h prior to sacrifice. Negative control was obtained by treating with the vehicle. Positive controls were obtained by treating by gavage with methyl methanesulfonate (MMS, 100 mg/kg b.w., 2h prior to sacrifice for the 4h harvest) or 2-acetylaminofluorene (2-AAF, 50 mg/kg b.w., 18h prior to sacrifice for the 16h harvest). The hepatocytes were isolated by the liver perfusion method. After culturing, the cells were radiolabeled with 3H-thymidine and the hepatocytes were processed for autoradiography. 3 slides/animal with at least 50 cells/slide were analysed. For each dose level, the average net nuclear grain count (NNG) and the percentage of cells with NNG ( 5 were calculated. The results at each dose were considered significant if the average NNG count was increased by at least 5 grain counts over the control or more than 25% of the cells scored showed a NNG ( 5. The criteria for a positive response was: (i) the test article causes a dose-related response and at least one dose exhibits a significant increase over its concurrent vehicle control, (ii) in the absence of a dose-response, at least two successive doses exhibited increase over the concurrent vehicle control data. The criteria for a valid assay were fulfilled.

The doses were based on the results of a previous range-finding toxicity test with 3 male rats/dose at 250, 500, 750, 1000 and 2000 mg/kg bw.
The study is accepted.
- UDS in vivo/in vitro, rat hepatocytes, Metconazole cis (Dean, 1991)
Findings:
Range-finding study:

At the top-dose, 2/3 rats were killed in extremis. Based upon the pattern of mortality, an LD50 of 1782 mg/kg bw was calculated. A dose of 1400 mg/kg bw (approximately 79% of the LD50) was chosen as an appropriate upper dose level for the main study. A second dose of 443 mg/kg bw, approximately one ½ log of the top dose was also selected.

Main experiment:

Treatment with 443 or 1400 mg/kg bw yielded NNG values less than 0, producing mean NNG values over the 2 experiments in the range –2.6 to –3.3, well below the level required for a positive response. Furthermore, no cultures from Metconazole 95% cis treated animals gave any cells in repair. Positive controls induced significant positive responses for UDS (average NNG counts of 12.7 and 12.3 as well as 11.6% and 7% of cells in repair, for 2AAF and DMN, respectively) and the negative control values were less than 0. 

Conclusion:



Under the conditions of study, Metconazole 95% cis was negative in the in vivo/in vitro UDS assay in rats.

  Guidelines:
Protocol in compliance with test method B.39 of directive  2000/32/EC 
GLP status:
The study is GLP.

Materials and methods:
6 ♂ (Wistar) rats/dose/time point were treated by gavage with 443 and 1400 mg/kg bw Metconazole 95% cis (95.2% cis/0.1% trans; B. n° ST91/016) dissolved in 0.5% carboxymethyl cellulose. Dosing volume was 10 mL/kg bw.  The rats were treated for 12-13 hours (1st experiment) or 2-3 hours (2d experiment) prior to sacrifice. Negative control was obtained by treating with the vehicle. Positive controls were obtained by treating by gavage with 2-acetylaminofluorene (2-AAF, 50 mg/kg b.w., for the 12-13h sacrifice) or dimethylnitrosamine (DMN, 10 mg/kg b.w., for the 2-3h sacrifice). The hepatocytes were isolated by the liver perfusion method. Cultures were made from 5 animals in each dose group, cells were radiolabeled with 3H-thymidine and the hepatocytes were processed for autoradiography. 3 slides/animal (50 cells/animal) were analysed. For each dose level, the average net nuclear grain count (NNG) and the percentage of cells with NNG grains of ( 5 (cells in repair) were calculated. A test chemical at a particular dose level would be considered clearly positive in this assay if the chemical yielded at least 5 NNG and 20% or more of the cells responding a dose-related increase in both NNG and the percentage of cells in repair would also be required. Cytoplasmic and nuclear grain count values would be considered in relation to the overall net grain count. The criteria for a valid assay were fulfilled.

The doses were based on the results of a previous range-finding toxicity test with 3 male rats/dose at 250, 500, 750, 1000 and 2000 mg/kg bw.
The study is accepted.
B.6.4.3 In vivo studies in germ cells (Annex IIA 5.4.3)
No genotoxic activity was detected in somatic mammalian cells, therefore, it is not necessary to conduct a germ cell mutagenicity test.

B.6.4.4 Summary of genotoxicity studies on Metconazole.

The genotoxic potential of Metconazole cis/trans: 80/15 was investigated in-vitro in the Ames test and in a chromosomal aberration assay in CHO cells, and in-vivo in the mouse bone marrow micronucleus test and in an unscheduled DNA synthesis in rat liver cells. The genotoxic potential of Metconazole 95% cis was also investigated in a battery of tests both in-vitro and in-vivo. All the tests were negative with the exception of the chromosomal aberration assay performed with Metconazole cis/trans: 80/15, where structural chromosomal aberrations were induced in the presence of S9-mix, in both main and repeat experiments. 

Overall, both Metconazole cis/trans: 80/15 and Metconazole 95% cis are considered not genotoxic.

Table B.6.4.4-1 Summary of genotoxicity studies on Metconazole cis/trans: 80/15

	Type of test

Cell/test species
	Purity (%)

batch n°
	Conditions:

doses, treatment duration
	Results
	References

	In vitro genotoxicity tests

	Reverse mutation 

S. typhimurium 

(TA98, TA100, TA1535, TA1537, TA1538) and E.coli (WP2 uvrA) 
	95.3%

cis/trans: 79.8/15.5, 

89-01
	plate incorporation, ​

± S9 mix, 

solvent: acetone,

up to 5000 µg/plate
	negative
	Brooks, 1990

	Chromosome aberration assay in CHO-K1 cells
	95.3%

cis/trans: 79.8/15.5, 

89-01
	solvent: acetone

–S9: 24h, 1.56-12.5 µg/mL, 

48h, 0.625-5 µg/mL

+S9: 3h/24h, 6.25-50 µg/mL, 3h/48h, 4.375-35 µg/mL
	–S9 mix: negative

+ S9 mix: 

24h, positive at 50 µg/mL

48h: negative
	Brooks, 1991b

	In vivo genotoxicity tests

	Bone marrow, micronucleus assay, CD-1 mice 
	97.9%

AC 9339-114
	Oral, in 0.5% CMC

400, 1000, 2000 mg/kg bw 

sacrifice: 24h, 48h, 72h
	negative
	Xu, 1995

	UDS, rat (SD) hepatocytes
	97.9%

AC 9339-114
	Oral, in 0.5% CMC

400, 1000, 2000 mg/kg bw 

treatment: 4h and 16h
	negative
	Pant, 1995


Table B.6.4.4-2 Summary of genotoxicity studies on Metconazole 95% cis

	Type of test

Cell/test species
	Purity (%)

batch n°
	Conditions:

doses, treatment duration
	Results
	References

	In vitro genotoxicity tests

	Reverse mutation

 S. typhimurium (TA98, TA100, TA1535, TA1537, TA1538) and E.coli (WP2 uvrA) 
	95.2%

B. n°12
	plate incorporation assay, ±S9 mix, solvent: acetone

doses up to 5000 µg/plate
	negative
	Brooks, 1991a

	Gene mutation assay in mouse lymphoma cells L5478Y/TK+/-
	95.2%

B. n°12
	solvent: DMSO 

●1st exp.: ± S9 mix: 12.5-75 µg/mL,

●2nd exp.: –S9 mix: 20-70 µg/mL, +S9 mix: 12.5-90 µg/mL
	negative
	Clements, 1991

	Chromosome aberration assay in human lymphocytes
	95.2%

B. n°12
	Solvent: acetone

–S9 mix: 

●3h/24h, 93.75, 375, 750 µg/mL, 

●24h/24h, 5.86, 23.44, 46.88, 93.75 µg/mL

●48h/48h, 5.86, 11.72, 23.44, 46.88, µg/mL

+S9 mix: 

3h/24h, 93.75, 375, 750 µg/mL, 
	negative


	Brooks, 1991c

	In vivo genotoxicity tests

	Bone marrow, micronucleus assay, CD-1 mice 
	95.2%

B. n°12
	Oral, in 0.5% CMC

2 doses/day: 75, 150, 300 mg/kg bw 

sacrifice:  24h, 48h after 2nd dosing
	negative
	Marshall, 1991

	UDS, rat (SD) hepatocytes
	95.2%

 ST91/016
	Oral, in 0.5% CMC

443, 1400 mg/kg bw 

treatment: 12-13h, 2-3h
	negative
	Dean, 1991


B.6.5 Long-term toxicity and carcinogenicity (Annex IIA 5.5)

B.6.5.1 Chronic toxicity study in the rat (Annex IIA 5.5) 
-Rat, Metconazole cis/trans in diet, 0; 10; 100; 300 and 1000 ppm for 24 months (Taupin, 1992a)

Findings:

Mortality: 

Among the two year-group, survival in the ♂ increased with increasing dose-levels. Lowest survival (even lower than historical controls) was noted in the study controls. 

Intermittent deaths were mostly caused by mononuclear cell leukemia, pituitary and uterine tumours, and chronic nephropathy, which commonly occur in old rats. There were no significant differences in death cause among the study groups.

In the interim sacrifice group, one high-dose ♂ was found dead. The cause of death was undetermined.

Ophthalmology: not present, but exams performed at the occasion of the carcinogenicity study (Taupin, 1992b).

Clinical signs:
no relevant findings

Feed consumption, bw and bw gain: 

In the 2 year-sacrifice group, all top-dose animals experienced an initial body weight drop of 8-10% (♂,wk 1-10) and 6-7% (♀, wk1-7). In the ♂, a bw decrease of 6-8% was sustained until wk 80, and the difference with controls amounted to 4-5% until wk 104 (the differences becoming less apparent because of the high mortality in the control ♂ during the last 20 weeks). 

In the next-lower dose group, bw decreases of 3-5% were observed only during weeks 1-6. In the ♀, the difference with controls varied from of 2 to 7% until week 104, attaining statistical significance occasionally. 

It was observed that in the one-year interim sacrifice group, the same trend was observed, although in general, bw differences of top-group animals with controls were less pronounced.

At the top-dose, consistent decreases in feed consumption were essentially observed in the begin phase of treatment (up to week 7 in ♀ and week 13 in ♂). During the last 20 weeks of treatment, average differences were slight (♂, <5%) or unremarkable (♀).

Table B.6.5.1-1: chronic toxicity study of Metconazole WL148172 in rats: general toxicity 

	Dose (ppm)
	0
	10
	100
	300
	1000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Survival (%)
	week 104
	48
	75
	55
	60
	55
	60
	60
	65
	90
	75

	
	week 108 (necropsy)
	38
	65
	45
	55
	45
	60
	50
	55
	70*
	75

	Feed consumption
	week 1-13
	
	
	
	
	
	
	
	
	↓10%
	↓5%

	Body weight
	week 104
	
	
	
	
	
	
	
	
	↓5%
	↓5%

	Body weight gain
	week 0-13
	
	
	
	
	
	
	
	
	↓16%
	↓4%

	
	week 0-80
	
	
	
	
	
	
	
	
	↓10%
	↓9%

	
	week 0-104
	
	
	
	
	
	
	-
	↓9%
	↓9%
	↓6%


Statistically significant modification, Williams’ test or Dunnett’s test *p<0.05

Haematology: 
No relevant modifications of red blood cell parameters were observed at doses up to 300 ppm. 

At the top-dose, slightly decreased platelet counts and decreased plateletcrit was observed on week 13 in both sexes (p<0.01). A minimal decrease was sustained up to week 26 (♀, 9-11%) or week 104 (♂, 4-7%) however without attaining statistical significance. Consistent decreases were observed in  mean corpuscular hemoglobin (2-4%, p<0.01), on weeks 51, 77 and 104 (♂), in mean corpuscular volume (3-5%, p<0.01) on weeks 77 and 104 (♂), and decreased total hemoglobin (1-2%, p<0.05) on weeks 13, 26, 51 and 77 (♀). For these parameters, a tendency towards lower values was observed in the other sex, and on other sampling times, but often without attaining statistical significance. However, since these signs of anemia were also described in the short-term studies, and occurred also in this chronic study (although the modifications were more subtle) they are to be considered treatment-related. The mild monocytosis in the top-dose ♀ (wk 51, 77, 104) was of questionable toxicological significance, as no abnormal cell types were reported, and no treatment-related leukemias were seen. On the other hand, a possible relationship with the observed inflammatory events in both liver and spleen was not excluded.

Clinical Chemistry (no data of sampling during week 13):

At the top-dose, decreases in cholesterol and triglycerides (♂,♀), bilirubin (♂,♀), albumin (♀), alkaline phosphatase (♂), and alanine aminotransferase (♂,♀) was observed during one of the intermediate bleeding times but not at termination. The γ-GT activity was raised during weeks 26 (♂,♀), 52 (♀) and 77 (♀). The increase of this enzyme activity, as well as the decreased lipid parameters was coherent with the observed hepatic lesions observed in histopathology. On the other hand, the (slight) decreases of the transaminase and phosphatase activity remained explained.

Urinalysis: 

Increased urine osmolarity values (25-32%, p<0.01) and decreased urine volumes (18-39%, mostly p<0.01) were observed in top-dose ♂. The modifications were consistent during weeks 51, 77 and 104, but their significance is unclear, in the absence of nephrotoxic indices both at intermediate and final sacrifice.

Table B.6.5.1-2: chronic toxicity study of Metconazole WL148172 in rats: Clinical chemistry
	Dose (ppm)
	
	0
	10
	100
	300
	1000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Total cholesterol
	wk 26
	
	
	
	
	
	
	-
	↓11%*
	↓31%**
	↓8%**

	
	wk 51
	
	
	
	
	
	
	
	
	↓25%**
	-

	
	wk 77
	
	
	
	
	
	
	
	
	↓35%**
	-

	Triglycerides
	wk 26
	
	
	
	
	
	
	
	
	↓61%**
	↓30%**

	
	wk 51
	
	
	
	
	
	
	
	
	↓54%**
	↓44%**

	
	wk 77
	
	
	
	
	
	
	
	
	↓43%**
	↓30%*

	Albumin
	wk 26
	
	
	
	
	
	
	-
	↓3%**
	-
	↓4%**

	
	wk 51
	
	
	
	
	
	
	-
	↓3%*
	-
	↓3%**

	Bilirubin
	wk 26
	
	
	
	
	
	
	
	
	↓9%**
	↓11%**

	
	wk 51
	
	
	
	
	
	
	
	
	-
	10%**

	
	wk 77
	
	
	
	
	
	
	
	
	↓15%**
	-

	AP
	wk 26
	
	
	
	
	
	
	
	
	↓23%**
	-

	
	wk 51
	
	
	
	
	
	
	↓10%**
	-
	↓26%**
	-

	
	wk 77
	
	
	
	
	
	
	
	
	↓17%**
	-

	ALT
	wk 26
	
	
	
	
	
	
	-
	↓26%*
	-
	27%**

	
	wk 51
	
	
	
	
	
	
	-
	↓17%*
	-
	↓30%**

	
	wk 77
	
	
	
	
	
	
	-
	↓9%
	↓24%**
	18%**

	γ-GT (I.U.)
	wk 26
	0.0
	0.1
	
	
	
	
	
	
	1.6*
	0.8**

	
	wk 51
	
	0.5
	
	
	
	
	
	
	
	1.4**

	
	wk 77
	
	0.2
	
	
	
	
	
	
	
	0.9**


Statistically significant modification, Williams’ test or Dunnett’s test*p<0.05, **p<0.01

Organ weight:

Liver weight was moderately increased at 300 ppm and above in the ♂ at week 52, and at the top-dose in the ♀ at week 104. At termination, spleen weights were increased at 300 ppm (♂) and above (♂,♀). At 52 weeks, a marginal spleen weight increase was also observed in the ♀.

Table B.6.5.1-3: chronic toxicity study of Metconazole WL148172 in rats: Organ weight 
	Dose (ppm)
	 
	
	0
	10
	100
	300
	1000

	
	week
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Terminal body weight
	52
	
	
	
	
	
	
	
	
	
	↓4%
	↓7%*

	
	104
	
	
	
	
	
	
	
	
	
	↓5%
	↓5%

	Liver
	52
	a
	
	
	
	
	
	
	↑5%
	-
	↑14%**
	-

	
	
	r
	
	
	
	
	
	
	↑5%*
	-
	↑20%**
	↑6%

	
	104
	a
	
	
	
	
	
	
	
	
	-
	↑10%

	
	
	r
	
	
	
	
	
	
	
	
	-
	↑12%*

	Spleen
	52
	a
	
	
	
	
	
	
	
	
	-
	↑4%

	
	
	r
	
	
	
	
	
	
	
	
	-
	↑9%*

	
	104
	a
	
	
	
	
	
	
	↑41%
	-
	↑47%*
	↑19%*

	
	
	r
	
	
	
	
	
	
	↑39%
	-
	↑56%*
	↑21%*


a: absolute weight, r: relative weight (actually not the proportion between organ w and body w, but covariate analysis with “the terminal body w as a covariate”);

Statistically significant modification, Williams’ test or Dunnett’s test*p<0.05, **p<0.01

Gross pathology and histopathology: 
On intermediate sacrifice, gross liver lesions (mottled appearance, enlargement, and at one occasion fatty appearance) were apparent in the ♂ at 300 ppm or 1000 ppm. The finding corresponded with macrovesicular midzonal (♂) or centrilobular (♀) vacuolisation. At the top-dose, persistence of centrilobular vacuolation (♂,♀) and of midzonal vacuolation (♀) was evident at termination. The findings indicated an initial lipid-transport disturbance, which was in line with the observed cholesterol and triglyceride depletion in the plasma during this period.

At 52 weeks, some inflammatory reaction (mononuclear cell infiltrate, necrotic inflammatory foci -only ♂), was observed at 300 ppm and above, and the incidence of focal granuloma was slightly increased at the top-dose. No sign of necrotic inflammatory focus was observed at termination, but the reason could be that the severe lipid vacuolation masked the focal necrotic areas at the top-dose.

In the ♂, centrilobular hepatocellular hypertrophy was observed at 300 ppm and above at 52 weeks, and at the top-dose at termination. The effect was less pronounced in the ♀, as the increased incidence was only seen at the top-dose at intermediate sacrifice. The finding was reported in other short-term studies and was associated with induction of metabolising enzymes. Pigment deposits were observed at higher incidence than controls in the top-dose ♂ at termination. 

Finally, at 104 weeks, an increased incidence of eosinophilic and of clear-cell hepatocellular foci was observed, essentially in the top-dose ♂. 

The observed increased incidence of splenic histiocytic foci at week 104 at the top-dose was associated with the spleen weight increases. 

The effects in the pancreas at intermediate sacrifice (necrosis) were considered of discutable significance as no such findings were seen at termination. The apparently increased incidence of masses/nodules seen at necropsy at termination was not confirmed by histology, as most structures were of non-pancreatic origin.

Table B.6.5.1-5: chronic toxicity study of Metconazole WL148172 in rats: 

Selected gross pathology and histopathological findings
	Dose (ppm)
	
	0
	10
	100
	300
	1000

	
	week
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Numbers examined
	52
	20
	20
	10
	10
	10
	10
	10
	10
	10
	10

	
	104
	40
	20
	20
	20
	20
	20
	20
	20
	20
	20

	GROSS PATHOLOGY

	Liver 
	mottled appearance
	52
	
	
	
	
	
	
	3
	0
	5
	0

	
	Enlargement
	52
	
	
	
	
	
	
	
	
	3
	0

	Pancreas
	nodules/masses
	104
	1
	3
	2
	0
	4
	1
	5
	1
	6
	1

	HISTOPATHOLOGY

	     Liver

	Mononuclear cell infiltrate slight

                                              moderate
	52

52
	3

0
	4

0
	0

0
	1

0
	1

0
	1

0
	4

0
	2

0
	7**

2
	8**

1

	Necrotic inflammatory focus
	52
	2
	
	1
	
	4
	
	5*
	
	5*
	

	Focal microgranuloma
	52
	0
	1
	
	
	
	
	
	
	1
	3

	Centrilobular hypertrophy
	52
	0
	0
	
	
	
	
	3*
	1
	10***
	7***

	
	104
	2
	0
	
	
	
	
	
	
	6*
	1

	Macrovesicular vacuolation (MZ)
	52
	0
	0
	
	
	
	
	10***
	0
	10***
	0

	Fatty vacuolation (MZ)
	104
	0
	0
	
	
	
	
	
	
	0
	2

	Macrovesicular vacuolation (CL)
	52
	0
	0
	
	
	
	
	
	
	0
	7***

	Fatty vacuolation (CL)
	104
	2
	1
	1
	2
	0
	0
	1
	0
	3
	9***

	Pigment deposit
	104
	2
	0
	2
	0
	0
	0
	1
	0
	9***
	0

	Eosinophilic foci
	104
	2
	1
	1
	0
	0
	0
	1
	0
	4
	0

	Clear-cell foci
	104
	4
	3
	2
	2
	3
	0
	4
	2
	8*
	5

	     Pancreas

	Patchy exocrine atrophy
	52
	3
	6
	
	
	
	
	
	
	6*
	4

	Islet enlargement
	52
	0
	0
	
	
	
	
	
	
	3*
	0

	      Spleen

	Histiocytic foci
	104
	1
	4
	1
	0
	0
	2
	0
	2
	8***
	14***


MZ: midzonal, CL: centrilobular;

Statistically significant modification, Fisher’s exact test *p<0.05, **p<0.01, ***p<0.001

Conclusion:

toxicity NOAEL=  100 ppm =   4.3 mg/kg bw/d

toxicity LOAEL=   300 ppm =   13.1 mg/kg bw/d 
(based on ↑liver and spleen weight, ↑hepatocellular vacuolation/hypertrophy )

Guidelines:
Protocol in compliance with test methods B.33 of directive 92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
Metconazole (95.3%;  , 79.8% cis : 15.5% trans, purety 95.3%,  code WL148271=KNF-S-474m, B.n.°89-01) was fed to rats Fischer 344 (SPF) rats, at dose levels of 10; 100, 300 or 1000 ppm during 104 weeks. The number of treated rats/sex was 40 (vehicle control) and 20 (test article) for the terminal 2 year sacrifice, or 20 (vehicle control) and 10 (test article) for the interim 1 year sacrifice. Analytical verification revealed dose levels being within 10% of nominal values. Compound stability for 4 weeks in the diet at ambient temperature, and compound homogeneity proved to be satisfactory. Achieved test article intake: ♂: 0.4; 4.3; 13.1; 43.9 mg/kg bw/d and ♀: 0.5; 5.3; 16.0; 53.8 mg/kg bw/d. 

The study is accepted.
B.6.5.2 Carcinogenicity toxicity study in the rat (Annex IIA 5.5) 

-Rat, Metconazole in diet, 0; 100; 300 and 1000 ppm for 24 months (Taupin, 1992b)

Findings:

Mortality: 

Neither death rate nor cause of death (pituitary tumours, chronic nephropathy) was different in treated or untreated animals. The increased mononuclear cell leukemias in all treated females at 100 ppm (5/50), 300 ppm (6/50) and 1000 ppm (5/50) compared to controls (2/50) was unlikely to be treatment related in the absence of a proper dose-response.

Ophthalmology: 
A slightly increased incidence of keratitis was noted in the top-dose ♀ (12/20) compared to controls (9/20).

Clinical signs:
no relevant findings

Feed consumption, bw and bw gain: 

During the first 13 weeks of the study, the feed intake of top-dose animals was reduced. The differences with controls decreased with time, with the exception of the ♀, where a decreased feed consumption during weeks 40-72 was again noted. 

Body weight differences with controls followed approximately the same pattern.  As a result, body weight gain was slightly impaired, when calculated for weeks 0-13 and 0-104. Feed intakes at the lower dose-levels were comparable with those of controls, with the exception of the first 13 weeks, where marginally higher feed intakes were noted in 100 ppm-♂, which lead consequently to transient slightly higher body weights during this period.

Table B.6.5.2-1: carcinogenicity study of Metconazole WL148172  in rats: general toxicity and haematology 

	Dose (ppm)
	0
	100
	300
	1000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Survival (%)
	week 104
	60
	66
	56
	60
	50
	62
	66
	68

	Feed consumption
	week 1-13
	
	
	
	
	
	
	↓6%
	↓5%

	Body weight
	week 104
	
	
	
	
	
	
	↓4%
	↓6%**

	Body weight gain
	week 0-13
	
	
	
	
	
	
	↓7%
	↓5%

	
	week 0-104
	
	
	
	
	
	
	↓5%
	↓9%

	     Haematology

	RBC mean diameter
	week 52
	
	
	
	
	
	
	-
	↓1.7%**

	
	week 78
	
	
	
	
	
	
	↓1.7%*
	

	
	week 101
	
	
	
	
	
	
	↓1.8%**
	


Statistically significant modification, Williams’ test or Dunnett’s test*p<0.05, **p<0.01

Haematology: 
Consistent minimal decreases of erythrocyte mean diameters were measured both in the top-dose ♂ (all sampling times) and in the top-dose♀ (wk 52). The finding was confirmed by microscopic analysis, showing increased incidences of microcytosis (wk 52, 78, 101) and of anisocytosis and spherocytosis (wk 101). 

The increase (+27%, p<0.05) of monocyte count (♀, wk 51) was possibly related to the slightly increased mononuclear cell leukemia incidence at the top dose, although it was unclear whether the finding was treatment-related. The decrease (26-35%, p<0.05) of eosinophils (♀, wk 51, 101) count was also of dubious significance, although it must be remarked that the effect was also seen in the chronic toxicity study.

Clinical chemistry and urinalysis: not performed

Organ weight:
The increased organ weight of liver, kidneys and spleen (♂,♀) and of adrenals (♂) was considered treatment-related, since histopathological lesions were found at the top-dose.

Table B.6.5.2-2: carcinogenicity study of Metconazole WL148172 in rats: Organ weight 
	Dose (ppm)
	 
	
	0
	100
	300
	1000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Terminal body weight
	
	
	
	
	
	
	
	
	↓3%
	↓8%**

	Adrenals
	
	a


	
	
	
	
	
	
	↑7%*
	-

	
	
	r
	
	
	
	
	
	
	↑7%*
	-

	Liver
	
	a
	
	
	
	
	
	
	↑12%**
	↑8%*

	
	
	r
	
	
	
	
	
	
	↑12%**
	↑13%**

	Kidney
	
	a
	
	
	
	
	
	
	↑13%**
	-

	
	
	r
	
	
	
	
	
	
	↑13%*
	↑4%

	Spleen
	
	a
	
	
	
	
	
	
	↑12%
	↑13%

	
	
	r
	
	
	
	
	
	
	↑11%
	↑21%*


a: absolute weight, r: relative weight (actually not the proportion between organ w and body w, but covariate analysis with “the terminal body w as a covariate”);

Statistically significant modification, Williams’ test or Dunnett’s test*p<0.05, **p<0.01

Gross pathology and histopathology:
Non-neoplastic findings.

Evident treatment-related findings in ♂ animals at 300 ppm and above included pigment deposit and centrilobular hypertrophy of liver parenchymal cells. The pigment deposit was associated with the subtle hematological disturbances (microcytic anemia). The increased incidence of hepatic centrilobular hypertrophy in all top-dose animals was probably indicative of enzymatic induction. Both pigment deposit and hypertrophy were consistently observed in other rat feeding studies.

At the top-dose, hepatic cellular alterations like eosinophilic foci (♂) and clear-cell foci (♂,♀) were observed, although the number of basophilic foci were barely increased (♂) or even decreased (♀). Lesions subsequent to fatty degeneration were present in both ♂ and ♀. Whether the emergence of focal hepatocellular lesions was reflecting real proliferative changes or enzyme induction phenomena was unclear.

The dose-related increased incidence of adrenal cortical vacuolation in the ♂ at 300 ppm and above suggests a direct treatment-dependent effect on this organ.

In the kidney, an increase in severity of chronic nephropathy was observed in the ♂ of dose-groups 300 ppm and 1000 ppm, although the total control incidence (i.e. including very slight to moderate grade lesions) was not altered by treatment. Parathyroid hyperplasia corresponded to secundary hyperparathyroidism, probably subsequent to renal insufficiency. 

All top-dose animals showed focal histiocytes in the spleen. The finding was a confirmation of the observed hypersplenism, especially in the ♀. The effect may be associated with the hematological disorders, as an accumulation of pigmented macrophage aggregates was described in short-term feeding studies.

A marginal increase of focal interstitial-cell hyperplasia and arteritis in the testes was reported at the top-dose, but the effect is not necessarily adverse, since no reproductive impairment was described in the 2-generation rat study, and no gonadal tumours appeared.

Finally, an increase of inflammatory and hyperplastic changes in the non-glandular stomach of ♂ at 100 ppm and above was reported. However, dose-response was not obvious, and the relative incidences at the intermediate doses (but not at the top-dose) exceeded only slightly those of the in-house historical controls. The lesions have not been detected in the concurrent chronic toxicity assay (Taupin, 1992a). On the other hand, similar stomach lesions were present in both subacute and subchronic rat studies. Hence, a causal relationship with treatment is probable.

Other statistical significant increases of non-neoplastic findings in the animals at intermediate doses were considered irrelevant, in the absence of effects observed at the next-higher and/or top-dose: prostatitis at 100 ppm (36%, p<0.01), luminal dilatation of small intestines (♂) at 100 ppm (31%, p<0.05) and 300 ppm (32%, p<0.05), urinary bladder transitional-cell hyperplasia (♂) at 300 ppm (25%, p<0.05). The raised incidence of pale foci/areas in the heart of the treated ♂ at necropsy was not supported by any histopathological lesion, and since the heart was not detected as a target organ, the finding was considered to be spurious.

Neoplastic findings.

At 300 ppm, an increased incidence of pituitary adenoma (pars distalis), causing a ventral indentation in the brain, was observed. At the top-dose, the incidence was similar to that of controls, and the incidence at any dose was within the incidence range which could be expected for F344-rats of this age (Haseman J.K., Toxicol. Pathol., vol 26, 3, 428-441, 1998). 

An increased incidence of mononuclear cell leukemia was observed at 100 ppm and 300 ppm (♂,♀) and at the top-dose (♀). The incidence was slightly outside the range of in-house historical controls, but within the historical control incidence as reported by NTP (Haseman, 1991).

Table B.6.5.2-3: carcinogenicity study of Metconazole WL148172 in rats: 

Selected gross pathological and histopathological findings
	Dose (ppm)
	
	0
	100
	300
	1000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     Gross pathology

	Kidney
	Pallor
	5
	2
	10
	3
	14
	2
	14
	0

	Liver
	Discoloration
	6
	2
	2
	1
	1
	2
	4
	6

	Non-gland. stomach
	Ulcers/crateriform areas
	5
	8
	13
	6
	15
	11
	14
	10

	Spleen
	Enlargement
	16
	6
	18
	9
	18
	9
	13
	14

	      Histopathology

	      NON-NEOPLASTIC

	Adrenals1
	 cortical vacuolation
	13
	11
	17
	7
	25*
	8
	38***
	7

	
	 medullary hyperplastic foci
	4
	4
	13*
	2
	18**
	3
	10
	1

	Brain
	 ventral indentation (pituitary adenoma)
	5
	10
	5
	11*
	10**
	15**
	1
	13

	Kidney
	 chronic nephropathy severe

                                  very severe
	7

3
	5

0
	6

7
	3

3
	15

10
	4

1
	10

11*
	2

1

	Liver
	 fatty centrilobular vacuolation1
	3
	0
	3
	1
	4
	2
	13*
	7*

	
	 fatty vacuolated foci/areas
	8
	
	1*
	
	11
	
	18*
	

	
	 basophilic foci
	32
	36
	27
	34
	34
	33
	38
	23*

	
	 clear-cell foci
	4
	1
	7
	3
	9
	3
	28***
	15***

	
	 eosinophilic foci
	1
	0
	3
	1
	4
	0
	12**
	2

	
	 centrilobular hypertrophy
	0
	0
	2
	0
	9**
	0
	31***
	1

	
	 pigment deposit
	2
	0
	6
	0
	14**
	1
	35***
	4

	Parathyroids                                       N° examined
	49
	50
	25
	21
	30
	18
	48
	50

	
	 hyperplasia
	8
	1
	10
	3
	14**
	3
	11
	0

	Spleen
	 histiocytic foci
	2
	11
	1
	5
	1
	7
	20***
	31***

	Glandular stomach                             N° examined
	50
	50
	29
	26
	31
	22
	50
	50

	
	 focal erosions
	3
	1
	3
	6**
	4
	4*
	1
	5

	
	 mucosal hypertrophy
	6
	4
	5
	7*
	7
	5
	10
	5

	Non-glandular stomach2                    N° examined
	50
	50
	28
	23
	33
	21
	50
	50

	
	 erosions / ulcers
	5
	8
	13***
	7
	15***
	8
	8
	8

	
	 acanthosis / epithelial hyperplasia1
	7
	12
	14**
	8
	17***
	13**
	17*
	11

	
	 focal submucosal inflammation
	3
	12
	11***
	6
	15***
	11*
	12*
	9

	Testes                                                   N° examined
	50
	-
	48
	-
	50
	-
	50
	-

	
	 focal interstitial-cell hyperplasia
	6
	-
	9
	-
	10
	-
	17*
	-

	
	 arteritis
	3
	-
	7
	-
	9
	-
	11
	-

	     NEOPLASTIC

	Pituitary2                                             N° examined
	50
	49
	42
	42
	40
	44
	49
	50

	
	anterior lobe adenoma
	17
	25
	21
	21
	26**
	30
	18
	24

	
	%
	34
	51
	50
	50
	65
	68
	37
	48

	Hematopoietic tissue2                        N°  examined
	50
	49
	32
	22
	31
	20
	50
	50

	
	mononuclear cell leukemia
	17
	5
	22**
	8*
	21**
	7*
	14
	15*

	
	%
	34
	10
	69
	36
	68
	35
	28
	30


Statistically significant modification, Fisher’s exact test *p<0.05, **p<0.01, ***p<0.001; the number of histologically examined animals is 50/sex/dose, except when mentioned otherwise
(1) total incidence for score expanded finding
(2) F344 rat historical control incidences (% of animals with tumors) of :


●stomach lesions (data test facility, 7 studies, N=336 (♂)-338 (♀)




Erosions / ulcers:

♂, range 4-46% (mean 25%);
♀, range 5-31% (mean 13%)




Acanthosis
/ hyperplasia
♂, range 16-65% (mean 38%);
♀, range 8-46% (mean 20%)




Edema / inflammation

♂, range 10-40% (mean 26%);
♀, range 4-39% (mean 17%)


●mononuclear cell leukemia
-Test-facility historical control: 
♂, range 5-44% (mean 12%); 
♀, range 5-28% (mean 10%)





-NTP historical control (1991): 
♂, range 10-72% (mean 34%); 
♀, range 6-31% (mean 20%)





-NTP historical control (1998):
♂, range 32-74% (mean 51%);
♀, range 14-52% (mean 28%)


●pituitary adenoma, pars distalis
-NTP historical control (1991):
♂, range 5-52% (mean 23%);
♀, range 18-70% (mean 45%)





-NTP historical control (1998):
♂, range 14-60% (mean 30%);
♀, range 30-74% (mean 53%)

Conclusion:

In this chronic toxicity study, target organs were adrenales (cortical vacuolation) and liver (pigment deposit and centrilobular hypertrophy of parenchymal cells). At the top-dose, an effect on the spleen (focal histiocytes) was obvious.

The treatment probably exacerbated the chronic nephropathy in the ♂ animals at the top-dose. The data did not permit to exclude the treatment-related inflammatory and hyperplastic effects in the non-glandular stomach at the lowest dose, which was therefore considered a LOEL.

Considering the high spontaneous incidence of both pituitary and hematopoietic tumours in this rat strain, the apparent increase at some dose-levels was considered not treatment-related, and the compound may be regarded devoid of carcinogenic properties in the rat.

toxicity NOEL<  100 ppm i.e. <  4.6 mg/kg bw/d

toxicity LOEL =  100 ppm =  4.6 mg/kg bw/d 
(based on   ↑ inflammatory and hyperplastic changes in the non-glandular stomach )

toxicity NOAEL= 100 ppm = 4.6 mg/kg bw/d

toxicity NOAEL= 300 ppm= 13.8 mg/kg bw/d
(based on ↑adrenal cortex vacuolation, ↑hepatocellular vacuolation / hypertrophy)

carcinogenicity NOAEL = 1000 ppm = 46.5 mg/kg bw/d

Guidelines:
Protocol in compliance with test methods B.32 of directive 92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
50 rats/sex/dose (Fischer 344, SPF) were fed a diet of Metconazole (95.3%; 79.8% cis : 15.5% trans, purety 95.3%,  code WL148271=KNF-S-474m, B.n.°89-01)  at dose levels of 0, 100, 300 and 1000 ppm. Analytical verification revealed dose levels being within 10% of nominal values. Compound stability for 2 weeks in the diet at ambient temperature, and compound homogeneity proved to be satisfactory. Achieved test article intake in ♂: 4.6; 13.8; 46.5 mg/kg bw/d and in ♀: 5.5; 16.6; 56.2 mg/kg bw/d.

The study is accepted.
References:

-Haseman J.K., Arnold, J, Eustis S.L. Tumour incidences in Fischer 344 rats: NTP historical data. In: Pathology of the Fischer rat reference and atlas (Ed. Boorman, Eustis, Elwell, Montgomery, Mackenzie, Academic Press, 1990).

-Haseman J.K., Hailey J.R. and Morris, R.W., Spontaneous neoplasm incidences in Fischer 344 rats and B6C3F1 mice in two-year carcinogenicity studies: A National Toxicology Program update. Toxicol. Pathol, 26, 3, 428-441, 1998.

B.6.5.3 Carcinogenicity study in the mouse (Annex IIA 5.5) 
-Mouse, Metconazole cis/trans in diet, 0; 100; 300 and 1000 ppm for 22 months (Clay, 1992b)

Findings
Mortality: 

The survival after 90 weeks was not adversely affected by the treatment. In high-dose ♀ decedents, there was an increased incidence of liver tumours.

Bodyweight, bw gain and feed consumption: 

Feed consumption was decreased at the top-dose in the first week of treatment. Small differences with control groups were observed until the end. Slight but consistent reductions in body weight were observed throughout the study, generally <10% (♂) and not attaining statistical significance. In the ♀, slightly decreased body weights were observed at the top-dose and at the intermediate dose. Body weight gain reductions were significant at the onset of the study, but unremarkable at the end of treatment (wk 52-88). When calculated for the entire period, differences were still observed at the top-dose, and were mainly provoked by the initial body weight loss.

Clinical signs:
In the last part of the study (from approximately week 50 on), there was an increase of swollen abdomens in the top-dose animals.

Haematology: 

At termination, an increased total count of leukocytes was observed at 300 ppm (♂) and above (♂,♀). At the top-dose, a concomitant increase of both neutrophils and lymphocytes was noted. The findings at low and intermediate dose on week 52 (decrease of lymphocyte count) were considered irrelevant in the absence of dose-effect relationship. 

Table B.6.5.3-1   Carcinogenicity of  Metconazole WL148271 in mice: general toxicity and haematology

	Dose (ppm)
	
	0
	30
	300
	1000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Survival (%)
	
	47
	51
	44
	54
	42
	69
	43
	56


	Nbr of decedents
	
	28
	25
	30
	26
	31
	15
	32
	21

	Cause of mortality 
	liver tumor
	0
	0
	2
	1
	3
	0
	2
	11

	Feed consumption
	wk 1
	
	
	
	
	
	
	↓14%***
	↓10%***

	
	wk 2-13
	
	
	
	
	
	
	-
	↓4%*

	
	wk 56-88
	
	
	
	
	
	
	↓3%
	↓6%§

	Body weight
	
	
	
	
	
	-
	↓8%
	↓7%
	↓13%

	Body weight gain (g)
	wk 0-1
	1.0
	0.8
	0.9
	0.4*
	0.7
	0.8
	-1.7**
	-1.0***

	
	wk 1-13 
	7.4
	5.2
	7.4
	5.5
	6.7
	4.6
	8.3*
	5.3

	
	wk 13-28
	3.6
	3.0
	3.2
	2.4
	3.4
	2.2*
	2.6**
	2.0**

	
	wk 0-88
	12.3
	13.7
	13.0
	12.5
	11.2
	11.0
	9.2*
	9.3***

	Clinical signs (% incidence)
	
	
	
	
	
	
	
	

	swollen abdomen
	week 90
	12.0
	11.5
	13.0
	3.6
	8.7
	13.2
	37.5
	43.8

	Haematology

	WBC
	week 90
	
	
	
	
	↑35%*
	-
	↑68%***
	↑230%***

	neutrophils
	week 90
	
	
	
	
	
	
	↑91%**
	↑318%***

	lymphocytes
	week 90
	
	
	
	
	
	
	↑40%*
	↑264%*


Statistically significant modification, *p<0.05, **p<0.01, ***p<0.001; significant trend, §p<0.05

Clinical chemistry:
Treatment was associated with decreased cholesterol levels at intermediate sacrifice, and of decreased triglyceride levels on both week 52 and 91, at 300 ppm and above. Most transaminase activities were highly increased at the top-dose in all animals, and at 300 ppm in the ♀.
Table B.6.5.3-2   Carcinogenicity of  Metconazole WL148271 in mice: clinical chemistry

	Dose (ppm)
	
	0
	30
	300
	1000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	cholesterol
	week 52
	
	
	
	
	↓38%***
	↓38%*
	↓64%***
	↓46%**

	
	week 91
	
	
	
	
	(↓*)
	↓47%***
	-
	-

	triglycerides
	week 52
	
	
	
	
	↓24%
	↓16%§
	↓36%**
	↓31%§

	
	week 91
	
	
	
	
	↓18%§
	↓15%
	↓31%§
	↓35%**

	AST
	week 52
	
	
	
	
	-
	↑21%*
	↑63%***
	↑209%***

	
	week 91
	
	
	
	
	-
	↑16%***
	↑253%***
	↑313%***

	ALT
	week 52
	
	
	
	
	-
	-
	↑149%***
	↑551%***

	
	week 91
	
	
	
	
	-
	↑94%***
	↑342%***
	↑1040%***


Statistically significant modification, Dunnett’s test *p<0.05, **p<0.01, ***p<0.001; Statistically significant trend: §p<0.05

Organ weight: 

All top-dose animals showed increased liver weights, and reduced spleen weights, both at interim and terminal kill. The slight liver weight increases observed at 300 ppm (mainly in the ♀ at interim kill) were also considered related to treatment, since body weight differences with controls were unremarkable at that dose.

Table B.6.5.3-3 Carcinogenicity of Metconazole WL148271 in mice: organ weight

	dose (ppm)
	
	0
	30
	300
	1000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Terminal body weight
	week 52
	
	
	
	
	
	
	↓6%
	↓10%

	
	week 91
	
	
	
	
	
	
	↓6%**
	↓19%**

	Liver
	week 52
	
	
	
	
	↑3%
	↑14%*

(r: ↑21%***)
	↑51%***
	↑105%***

(r: ↑121%***)

	
	week 91
	
	
	
	
	↑22%
	↑28%
	↑147%***
	↑235%***

	Spleen
	week 52
	
	
	
	
	
	
	↓25%*
	↓37%

	
	week 91
	
	
	
	
	
	
	↓49%*
	↓35%


organ weight expressed as “adjusted weight” (actually not the proportion between organ w and body w, but covariate analysis with “the terminal body w as a covariate”, except for ♀liver intermediate kill: absolute weight, and r: organ/bw ratio)

Statistically significant modification, *p<0.05, **p<0.01, ***p<0.001

Gross pathology: 

The most notable necropsy findings in the liver, including enlargement and thickening or patchy/focal paleness, were observed in top-dose animals both at interim and final sacrifice. At termination, irregular surface appearance, and presence of multiple masses and nodules was obvious at that dose. Top-dose groups also showed pale/mottled spleen, while small spleen was observed at 300 ppm (♀) and above (♂,♀).

Table B.6.5.3-4   

Carcinogenicity of  Metconazole WL148271 in mice: gross pathology selected findings

	Dose (ppm)
	
	0
	30
	300
	1000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Number of animals examined
	week 52
	12
	12
	12
	12
	12
	12
	12
	12

	
	week 91
	51
	51
	51
	51
	51
	51
	51
	51

	Liver
	enlarged
	week 52
	0
	0
	0
	0
	0
	0
	1
	2

	
	
	week 92
	2
	2
	0
	5
	1
	0
	15
	12

	
	mottled
	week 52
	0
	0
	0
	0
	2
	2
	5
	5

	
	
	week 92
	0
	1
	1
	2
	0
	0
	9
	7

	
	thickened
	week 52
	0
	0
	0
	0
	0
	0
	0
	1

	
	
	week 92
	1
	0
	0
	0
	0
	0
	2
	4

	
	pale area
	week 52
	2
	0
	0
	0
	3
	1
	3
	9

	
	
	week 92
	1
	2
	4
	2
	2
	0
	9
	3

	
	pale focus
	week 52
	0
	0
	0
	0
	0
	0
	1
	2

	
	
	week 92
	0
	0
	1
	2
	0
	0
	13
	14

	
	multiple masses
	week 92
	3
	0
	7
	0
	5
	0
	19
	35

	
	multiple nodules
	week 92
	1
	1
	0
	0
	1
	0
	6
	2

	
	irregular surface
	week 92
	0
	1
	0
	1
	0
	0
	4
	1

	Spleen
	pale
	week 52
	0
	0
	0
	0
	0
	1
	5
	6

	
	
	week 92
	2
	0
	0
	0
	0
	1
	22
	25

	
	small
	week 52
	0
	0
	0
	0
	0
	0
	1
	1

	
	
	week 92
	1
	1
	1
	1
	0
	5
	11
	11

	
	mottled
	week 92
	0
	2
	0
	2
	1
	0
	4
	1


The figures refer to the number of animals affected

Histopathology: 

Evidence of liver toxicity was provided at 300 ppm and above, with increased incidences of vacuolation, and inflammatory and necrotic events in both sexes. Parenchymal hypertrophy was associated with the observed induction of CYP450 enzymes the mouse (see B.6.8). Hyperplastic proliferation of oval cells, biliary duct cells, as well as multifocal parenchymal hyperplasia, possibly reactive to the observed necrosis, was observed in top-dose animals, with a slight prevalence in the ♀.

At 300 ppm and above, spleen atrophy, and concomitant prominent appearance of connective tissue (trabeculae and stroma) was observed. Both liver and spleen findings were in line with observed hematological, clinicochemical, organ gravimetric and necropsy findings.

Finally,  pigment deposition in the corticomedullar part of adrenales was also observed at 300 ppm and above. All findings in adrenals, liver and spleen were already detected after one year of treatment, and were exacerbated until termination.

In the liver, a dose-related emergence of adenomata was seen at 300 ppm (♀) and above (♂,♀), and of carcinomata  at the top-dose (♀). The trend was already present at interim kill at the top-dose (♀). The incidence was in all cases above the in-house historical control rates. In the main study, the increased incidences were apparent in both animals which died on test, and those sacrificed on week 92.

Therefore, it was considered that the compound was carcinogenic towards the mice.

Table B.6.5.3-5   

Carcinogenicity of  Metconazole WL148271 in mice: Histopathology selected findings

	Dose (ppm)
	
	0
	30
	300
	1000

	
	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	NON-NEOPLASTIC FINDINGS

	Adrenals

N° examined
	week 52
	12
	12
	11
	12
	12
	11
	11
	12

	
	week 92
	49
	51
	51
	51
	51
	51
	51
	51

	corticomedullary pigmentation
	week 52
	2
	4
	2
	3
	5
	11
	9
	12

	
	week 92
	2
	17
	4
	13
	9
	49
	35
	50

	Liver

N° examined
	week 52
	12
	12
	12
	12
	12
	12
	11
	12

	
	week 92
	50
	50
	51
	51
	51
	51
	51
	51

	vacuolation
	week 52
	3
	5
	4
	4
	5
	10
	6
	10

	
	week 92
	11
	11
	10
	12
	20
	36
	37
	44

	hypertrophy
	week 52
	0
	0
	0
	0
	9
	3
	11
	10

	
	week 92
	0
	0
	0
	0
	13
	8
	44
	38

	sinusoidal hypercellularity/ single cell necrosis / pigment deposit
	week 52
	0
	0
	0
	0
	2
	3
	9
	11

	
	week 92
	0
	0
	1
	0
	10
	18
	37
	35

	oval cell hyperplasia
	week 52
	0
	0
	0
	0
	0
	0
	1
	2

	
	week 92
	0
	0
	0
	0
	0
	0
	12
	14

	biliary proliferation
	week 52
	0
	0
	0
	0
	1
	0
	3
	1

	
	week 92
	0
	0
	1
	1
	1
	0
	8
	13

	multifocal hyperplasia
	week 52
	0
	0
	0
	0
	0
	0
	1
	9

	
	week 92
	0
	0
	1
	0
	0
	0
	31
	44

	Spleen

N° examined
	week 52
	12
	12
	12
	12
	12
	12
	11
	12

	
	week 92
	49
	50
	51
	51
	49
	50
	50
	49

	atrophy/ prominent trabeculae and stroma
	week 52
	0
	0
	0
	1
	1
	1
	8
	10

	
	week 92
	1
	0
	1
	0
	9
	15
	39
	41

	NEOPLASTIC FINDINGS : hepatocellular tumours

	Dose (ppm)
	0
	30
	300
	1000

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Interim kill

	N° examined
	12
	12
	12
	12
	12
	12
	12
	11

	     adenoma
	1
	0
	1
	0
	1
	0
	1
	8

	     carcinoma
	0
	0
	0
	0
	0
	0
	0
	1

	Main study

	N° examined
	unscheduled deaths
	26
	24
	29
	26
	29
	15
	29
	20

	
	terminal sacrifices
	24
	26
	22
	25
	22
	36
	22
	31

	
	total
	50
	50
	51
	51
	51
	51
	51
	51

	     adenoma1
	unscheduled deaths
	2 
	0
	3
	0
	5
	2
	16
	14

	
	terminal sacrifices
	8
	0
	13
	1
	10
	2
	18
	28

	
	total
	10 (20)
	0 (0)
	16 (31)
	1 (2)
	15 (29)
	4 (8)
	34 (67)
	42 (82)

	    carcinoma1
	unscheduled deaths
	3
	0
	1
	0
	5
	0
	3
	9

	
	terminal sacrifices
	1
	0
	3
	1
	2
	0
	4
	10

	
	total
	4 (8)
	0 (0)
	4 (8)
	1 (2)
	7 (14)
	0 (0)
	7 (14)
	19 (37)

	Interim kill + main study

	N° examined
	62
	62
	63
	63
	63
	63
	62
	63

	     adenoma
	11
	0
	17
	1
	16
	4
	35
	50

	     carcinoma
	4
	0
	4
	1
	7
	0
	7
	20

	     adenoma + carcinoma 2
	13
	0
	17
	2
	19
	4*
	38***
	52***


Numbers in parentheses: percentual incidence; 

Statistical significant modification: *p<0.05, ***p<0.001

(1) CD-1 mouse historical control incidences of liver tumours [data test facility, 8 studies, N= 407 (♂)-407 (♀)]:




Adenoma:
♂, range 10-33% (mean 21.6%);
♀, range 0-2% (mean 1.5%)




Carcinoma:
♂, range 2-18% (mean 1.5%);
♀, range 0-2% (mean 0.5%)

(2): figure expresses the number of animals bearing hepatocellular tumors (adenoma being ignored if a carcinoma is also present in the same animal)

Conclusion:   

The chronic toxicity study of Metconazole towards mice allowed to detect adrenales (corticomedullary pigmentation), liver (necrotic, hypertrophic and hyperplastic events) and spleen (atrophy) as the target organs. The presence of adenoma and carcinoma at medium and high doses were considered treatment-related, and are possibly caused by both enzyme induction and compensatory cell renewal subsequent to necrosis.

toxicity NOAEL=  30 ppm =  4.4 mg/kg bw/d

toxicity LOAEL =  300 ppm =  43.6 mg/kg bw/d 
(based on   ↓cholesterol/triglycerides, ↑AST/ALT, ↑liver weight, ↑adrenal pigmentation, ↑liver vacuolation/ hypertrophy/necrosis, ↑spleen atrophy )

carcinogenicity NOAEL=  30 ppm =  4.4 mg/kg bw/d

carcinogenicity LOAEL=  300 ppm =  43.6 mg/kg bw/d 
(based on ↑combined liver adenoma/carcinoma in the ♀ )

Guidelines:
Protocol in compliance with test method B.32 of directive 92/69/EEC

Materials and methods:
51 mice/sex/dose (Crl: CD-1 (ICR) BR) were fed a diet of Metconazole (83.7% cis : 16.3% trans, purety 95.3%, code WL148271=KNF-S-474m, B.n.°89-01)  at dose levels of 0; 30, 300, 1000 ppm. Analytical verification revealed dose levels being in a range of ±15% of nominal values. Compound stability for 2 weeks in the diet at ambient temperature, and compound homogeneity proved to be satisfactory. Achieved test article intake in ♂: 4.4; 43.6; 144.9 mg/kg bw/d and in ♀: 5.2; 53.0; 179.2 mg/kg bw/d. 12 mice/sex/dose were scheduled for the interim sacrifices on week 52.

The study is accepted.

B.6.5.5. Summary of long-term oral toxicity/carcinogenicity of  Metconazole (Annex IIA 5.5)
The administration of Metconazole cis/trans (85:15) during 2 years to Fisher F344 rats at a dietary dose of 1000 ppm (45-55 mg/kg bw/d) resulted in a marginal (-5%) decrease in body weight at termination, and a slight increase in adrenal gland, liver and spleen weights. In the liver, severe midzonal or centrilobular vacuolation, indicating fatty degeneration (in line with observed clinicochemical findings such as total cholesterol and triglyceride depletions at intermediate sampling times), and occasionally inflammatory or necrotic changes were reported. The presence of eosinophilic and clear-cell foci at the top-dose was possibly a reflexion of proliferative changes, although no neoplasms were observed. The increased incidence of hepatocytes with pigment deposit might be indicative of slight haemosiderosis, as subtle haematological disturbances were noted, and this finding was also reported in earlier studies. The observed increase in centrilobular hypertrophy had also been reported in the subchronic feeding study at the same dose-level, and was associated with the induction of CYP450-dependent metabolic enzymes.

In the spleen, the increased incidence of histiocytic foci (also observed in the subchronic studies) was also in line with the described haematological effects. Of note was the slightly increased incidence of adrenal cortical vacuolation. Finally, the administration of Metconazole was associated with local irritation effects in the forestomach. As the liver cell vacuolation and hypertrophy, adrenal vacuolation and the increased liver and spleen weights had been observed in either the chronic toxicity or the carcinogenicity study at 300 ppm and 1000 ppm, the NOAEL was determined on this base at 100 ppm, corresponding to 4.3 mg/kg bw/d. As there was no evidence of a treatment-related induction of tumours, the compound was not considered carcinogenic in the rat.

In the mouse, similar toxicological endpoints as in the rat were reported. At 300 ppm and above, slight body weight and body weight gain decreases, decreased cholesterol and triglyceride level, indicating interference with lipid metabolism, and increased liver weights were observed. Contrarily to rats, the transaminase activities were increased after 92 weeks of treatment. As in rats, liver cells showed vacuolation, hypertrophy, and lesions associated with necrotic degenerative changes, and at the top-dose, biliary/oval cell or multifocal hyperplasia were additionally described. Adrenals showed corticomedullary pigmentation. In contrast to rats, mice exhibited atrophic spleens.

As at 300 ppm (♀) and above (♂,♀), the combined incidence of adenoma and carcinoma was statistically significantly increased, it was considered that the compound was carcinogenic toward mice. Therefore, 30 ppm, corresponding to 4.4 mg/kg bw/d, was established as both a chronic toxicity and a carcinogenicity NOAEL.

Globally, as the tumours only appeared in the mice and not in the rat, and their emergence was explained by a Phenobarbital-like mechanism, and in the absence of genotoxic potential, it was considered that the compound was unlikely to be classified as a carcinogenic substance.

Table B.6.5.5-1 Summary of long term toxicity/carcinogenicity studies on Metconazole WL148271 (cis/trans)

	Study, species, doses (ppm)
	NOAEL mg/kg bw/d
(ppm)
	LOAEL mg/kg bw/d
(ppm)
	Critical effects
	cis/trans (%)

purity (%),

batch n°
	Refs

	2y, p.o., rat

10-100-300-1000

toxicity:
	4.3 (100)
	13.1 (300)
	↑liver / spleen weight, ↑hepatocellular vacuolation / hypertrophy
	79.8:15.5

95.3

89-01
	Taupin, 1992a

	2y, p.o., rat

100-300-1000

toxicity:

carcinogenicity:
	4.6 (100)

46.5 (1000)
	13.8 (300)
	↑adrenal cortex vacuolation, ↑hepatocellular vacuolation / hypertrophy
	79.8:15.5

95.3

89-01
	Taupin, 1992b

	2y, p.o., mouse

30-300-1000

toxicity:

carcinogenicity:
	4.4 (30)
4.4 (30)
	43.6 (300)
43.6 (300)

	tox: ↓cholesterol/ triglycerides, ↑AST/ALT, ↑liver w, ↑adrenal pigment, ↑liver vacuolation/ hypertrophy/necrosis,↑spleen atrophy

carc: ↑adenoma/carcinoma
	79.8:15.5

95.3

89-01
	Clay,

 1992a


B.6.6 Reproductive toxicity (Annex IIA 5.6)

B.6.6.1.1 Two generation reproductive toxicity in the rat (Annex IIA 5.6.1)

· Rat, Metconazole WL148271 (cis/trans), preliminary 1-Generation study,  0, 50, 500 and 1500 ppm in diet (Masters, 1991, part I)

Findings: 

PARENTAL DATA:

●F0 generation:

Clinical sign and mortality: 

At 1500 ppm, there were 7 mortalities; these all occurred during the perinatal period. Six of these occurred after signs of delayed parturition (presumed day 23 of pregnancy) and poor condition (pallor, pilo-erection, lethargy, cold and loss of body tone). The 7th died on day 2 post partum (pp) after the birth of a stillborn litter. In addition, one dam which totally resorbed her litter showed signs consistent with the mortalities at a similar stage of pregnancy. At 500 ppm, 1 pregnant ♀ was also sacrificed after signs of delayed parturition (presumed d24 of pregnancy), with clinical signs similar to those seen at 1500 ppm. In addition, 1 dam which reared young to weaning showed pilo-erection at a similar stage of pregnancy to the mortalities. There were no mortalities or specific signs of reaction to treatment observed among any ♂ animals of the F0 generation, nor among ♀ at 50 ppm.

Water consumption: 

For ♂, mean water consumption at 1500 ppm was lower than controls weeks 1 to 4. For ♀ at 1500 ppm, intake was consistently lower than control. At the lower doses, consumption values were only slightly lower than controls with no clear dose-relationship.

Bodyweight, bw gain and feed consumption: 

Mean feed consumption was decreased in top-dose animals during the first week of treatment. Recovery occurred thereafter and intake regained parity with the controls. At 500 ppm, feed intake was marginally lower in all animals during week 1, but again showed recovery to regain parity with the controls. A dose-related decreased body weight gain was observed at 500 ppm (♀) and above (♂,♀). Bodyweights were most noticeably affected during the first week of treatment when overall weight loss was recorded for both ♂ (-11 g) and ♀ (-15 g) at 1500 ppm compared with gains of 34 and 21 g in the respective controls. Although mean weight gain was restored, parity with control mean overall weight was never regained at either 500 or 1500 ppm. For all pregnant dams at 1500 ppm, bodyweight gain during pregnancy was retarded and continued to diverge from control through to day 20 of pregnancy. At 500 ppm, bodyweight gain was slightly retarded during days 0 to 14 of pregnancy, although good recovery occurred thereafter with overall gain comparable to that of control. Calculated food conversion ratios were indicative of inferior efficiency of food utilisation for ♂ at 1500 ppm and ♀ at 1500 and 500 ppm, the effect being most marked in the first week of treatment.

Terminal examinations: no relevant findings.

●F1 generation: 

Clinical sign and mortality: no relevant findings.

Bodyweight, bw gain and feed consumption: 

For ♂ at 500 ppm, there was an indication of a slight reduction in mean food consumption during weeks 5 and 6. Although mean bodyweight gains for both ♂ and ♀ at 50 and 500 ppm were essentially similar or superior to control from birth to d21 pp, thereafter values were slightly but consistently retarded and continued to diverge from control in a dose-related manner up to d41 (week 6). Food conversion ratios were essentially similar to controls.

Terminal examinations: no relevant findings.

Reproductive parameters (F0 generation): 

Pre-mating vaginal smears: no relevant findings.

Mating performance and pregnancy rate: 

A 100% pregnancy rate was achieved in all groups, and mating performance, as assessed by the type of vaginal smear recorded on the day of conception and the median pre-coital time, showed no consistent treatment or dose-relationship.

Duration of pregnancy: 

At 1500 ppm, 6/10 dams were sacrificed/found dead with signs of prolonged pregnancy (presumed d23) and at 500 ppm, 1/10 dams was sacrificed with signs of prolonged pregnancy (d24). No litters at 50 or 500 ppm were born on day 21 post coitum and conversely, no control litters were born on d23 of pregnancy.

OFFSPRING DATA:
Total litter loss: 
At 1500 ppm, in addition to the 6 dams which died or were sacrificed around parturition, 2 dams had total litter loss day 0/1 pp, of which 1 subsequently died day 2 pp. The 9th dam, totally resorbed her young. No litter losses were observed in the other groups.

Litter data: 

For the 1 surviving litter at 1500 ppm, litter and mean pup weights from birth to d 21 pp were lower than controls. However, the group size is too low for any meaningful comparison. Apart from a slightly higher percentage cumulative pup loss at 500 ppm on day 4 pp (pre-cull), there were no clear, consistent effects of treatment on litter values/sex ratios at 500 or 50 ppm. 

Terminal examinations: no relevant findings.

Conclusions:

Administration in the diet of 1500 ppm Metconazole WL148271 (cis/trans) induced clear adverse effects on food and water consumption and bodyweight gain in both sexes of the F0 generation, particularly in early treatment stages. This dose also had profound effects on the ability of dams to successfully complete parturition and lead to the sacrifice/death of 7/10 pregnant animals. It was considered that this dose would be inappropriate for further investigation. 

At 500 ppm, similar responses to those seen at 1500 ppm were evident in the F0 adults, although much milder in degree, i.e. only 1/10 mortalities in pregnant females. A successful F1 generation was obtained but showed some retardation in bodyweight gain. 

At 50 ppm, there were no apparent adverse effects of treatment among F0 generation adults, but the F1 offspring reared to 6 weeks of age showed evidence of reduced weight gain.

Guidelines:
Preliminary study.

GLP status:
The study is GLP.

Materials and methods:

Part I : pilot study on Metconazole cis/trans

10 rats (Crl: CD((SD) BR VAF/Plus)/sex/dose were administered Metconazole WL148271 (95.3% pure, 83.7 % cis : 16.3% trans, nominal 85:15, B.n° 89-01) in the diet at levels of 0, 50, 500 and 1500 ppm. F0 animals were treated for 4 weeks prior pairing continuing throughout to termination, at or around the time of weaning of the F1 offspring (approximately 11 weeks for F0 ♂ and pregnant ♀). The F1 offspring remained with the dam until weaning (day 21 post partum), the dam was then sacrificed and selected offspring retained until 6 weeks of age in order to assess susceptibility of weanling rats to dietary inclusions of Metconazole cis/trans. Selection of an F1 generation was impossible at 1500 ppm, since only 1 litter survived weaning.

The study is accepted as additional information.

Table B.6.6.1.1-1: reproduction toxicity of Metconazole WL148271 (85:15 cis:trans) in rats, preliminary 1G study (Masters, 1991):
	Dose (ppm)
	0
	50
	500
	1500

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	Parental data

	F0 generation

	Achieved intake (mg/kg bw/d)
	0
	0
	2.9
	3.6
	28.0
	35.8
	89.9
	116

	Mated
	
	10
	
	10
	
	10
	
	10

	Died


	d23 pregnancy
d2 pp
	
	
	
	
	
	
	
	2

1a

	Killed


	d23 pregnancy

d24 pregnancy
	
	
	
	
	
	1
	
	4

	Total resorption
	
	
	
	
	
	
	
	1

	Total litter loss at birth
	
	
	
	
	
	
	
	1

	Rearing young to weaning
	
	10
	
	10
	
	9
	
	1

	Water consumption 


	wk 1

wk 1-4
	
	
	
	↓7%
	
	↓6%
	↓12%
	↓22%**

↓17%**

	Food consumption
	wk 1
	
	
	
	
	
	
	↓14%*
	↓22%*

	BW gain


	wk 0-4

wk 0-10
	
	
	
	
	
	↓35%**
	↓46%**

↓18%**
	↓71%**

↓55%**

	F1 generation

	
	
	
	
	
	
	
	
	

	Achieved intake (mg/kg bw/d)
	0
	0
	6.8
	6.5
	67.3
	66.2
	
	

	N° F0 litters used in original selection
	10
	10
	9
	9
	8
	8
	
	

	Selected for rearing
	10
	10
	10
	10
	10
	10
	
	

	Survived to termination 

at about 6 weeks of age
	10
	10
	10
	10
	10
	10
	
	

	Food consumption
	wk 5-6
	
	
	
	
	↓10%
	
	
	

	BW gain


	d0-42

d21-42
	
	
	↓4%

↓10%
	↓4%

↓10%**
	↓12%*

↓16%*
	↓7%*

↓10%**
	
	

	Reproduction parameters

	Mean pregnancy duration (d)
	
	21.6
	
	22.1
	
	22.4
	
	22.3b

	OFFSPRING DATA

	Cumulative loss d4 pre-cull (%)
	2.9
	4.4
	9.4
	(8.3)b


pp: post partum; a total litter loss prior to death; b only 3 animals, mean values not applicable – only 1 litter survived to weaning

Statistical significant modification *p<0.05, **p<0.01,

· Rat, Metconazole WL148271 (cis/trans) and WL136147 (cis), preliminary 1-Generation study, oral, 0, 50, 500 and 1500 ppm in diet (Masters, 1991, part II)

Findings: 

MATERNAL DATA:

Clinical signs and mortality: 

During days 22 to 23 of pregnancy, there were several mortalities in treated groups, the highest incidence occurring at 750 ppm of the cis/trans mixture. Signs included pilo-erection, cold and pale extremities, lethargy and hunched posture; these were generally noted for animals just prior to death/sacrifice (from day 22) and were considered to be associated with delayed parturition. The single mortality at 500 ppm cis/trans mixture was comparable (incidence and signs) with that in the previous preliminary study at this dose. Similar signs of reaction to treatment were also observed amongst surviving dams at 750 ppm 95% cis isomer.

Water consumption: 
Both cis/trans isomere mix and 95% cis isomer provoked a consistent decrease of water intake at all doses after d7 of pregnancy; showing a slight dose-relationship by days 16-19.

Bodyweight, bw gain and feed consumption: 

Feed intake was slightly lower than controls and tended to follow a dose-relationship with comparability between materials. For both materials, there was a noticeable dose-related decrease of mean bodyweight gain during d6-20, with the cis/trans mixture showing the greatest divergence from control at the same dose as the cis material. On d8, top-dose animals had the same weight (cis) or even lost weight (cis/trans) compared to d6. For all test groups, the difference from the control was still clearly evident at d20 of pregnancy and continued throughout lactation, although bodyweights tend to converge for both materials.

Duration of pregnancy: 

The duration of pregnancy tended to increase with dosage, and appeared slightly longer in the groups treated with the cis/trans mixture than in those treated with the 95% cis isomer. 3/5 mortalities at 750 ppm of the cis/trans mixture have been sacrificed on d23 of pregnancy with signs of dystocia. For the 5 dams with total litter loss, the duration of pregnancy was 23/24 days. 

Terminal examinations: it was stated that occasional macroscopic changes detected at necropsy of F0 were not related to treatment (data not shown).

OFFSPRING DATA (F1 generation):
Litter loss, litter size: 

Incidences of total litter loss seemed to follow a dose-related pattern and were comparable for both materials at the same levels. The losses occurred before or by day 2 post partum (pp). The small number of litters reared to weaning limits the confidence with which conclusions can be drawn from the data, particularly at 750 ppm for both materials. Although the implantation rate was similar for all groups, mean live litter size at birth for treated dams was noticeably lower than the controls and was due to both higher pre-birth losses and pup losses at birth. This higher pup mortality continued to d4 pp in a dose-related pattern with the 95% cis isomer showing a marginally higher rate than the cis/trans material, but after culling, further pup loss was negligible for all groups through to weaning. However, litter sizes for treated groups remained lower than control with the 95% cis isomer groups showing slightly inferior values compared to the cis/trans group. 

Pup weight and litter weight: 

For both materials at 750 ppm, mean pup weight at birth was slightly lower than controls; from day 8 to weaning, pup weight at both 500 and 750 ppm showed a dose-related decrease with the cis groups marginally lower than the cis/trans groups. Reflecting the slightly lower litter sizes and mean pup weights, litter weights for the cis material were consistently lower than the mix at the same dose from day 4 post cull and tended to follow a dose-relationship.

Abnormalities among offspring: 

At 750 ppm 95% cis isomer there was 1 incidence of hydrocephaly. Whereas, in isolation, this and other occasional findings observed at macroscopic examination of F1 offspring (data not shown) did not indicate a clear effect of treatment, it was remarked that this malformation was present in a further developmental study.

Conclusion:

The results obtained generally showed a dose-related toxicological response at 500 and 750 ppm for both Metconazole WL148271 (85:15 cis/trans mixture) and Metconazole WL136148 (95% cis isomer). However, on comparing these materials the mixed isomers tended to show a greater response for maternal parameters while the cis isomer appeared to show a more pronounced effect on the F1 offspring.

Guidelines:
Preliminary study.

GLP status:
The study is GLP.

Materials and methods:

Part II: comparative study on Metconazole cis/trans and Metconazole cis

10 rats (Crl: CD((SD) BR VAF/Plus)/sex/dose were administered either Metconazole WL148271 (95.3% pure, 83.7 % cis : 16.3% trans, nominal 85:15, B.n° 89-01) or WL 136184 (purity not mentioned, assumed 95% cis, B.n° ST89/411) in the diet at levels of 0, 500 and 750 ppm. F0 animals were treated from d6 of pregnancy throughout to termination, at or around the time of weaning of the F1 offspring (approximately 11 weeks for F0 ♂ and pregnant ♀). On d22, parents and pups were sacrificed and examined for abnormalities. Histopathological examination was not performed.

The study is accepted as additional information.

Table B.6.6.1.1-2: comparative range finding study in pregnant rats and their offspring with Metconazole 85:15 cis/trans mixture and Metconazole 95% cis isomer (Masters, 1991)
	
	Control
	Metconazole 95% cis 
	Metconazole 85:15 

	Dose (ppm)
	0
	500
	750
	500
	750

	     MATERNAL DATA

	N° mated
	10
	10
	10
	10
	10

	N° mortalities
	0
	0
	1
	1
	5

	N° non pregnants
	0
	2
	1
	0
	0

	N° total resorptions
	0
	1
	0
	0
	0

	N° total litter losses
	0
	0
	2
	1
	2

	N° rearing young to weaning
	10
	7
	6
	8
	3

	Water intake gd 6-19 (% of C)
	100
	90
	87
	92
	86

	Food intake    gd 6-19 (% of C)
	100
	84
	79
	87
	77

	BW gain (g)

	gd 6-8 

gd 6-20

d6-21 pp
	8.5

119.7

64.2
	4.0

98.4

57.0
	0.4

77.0

46.5
	2.3

90.7

51.8
	-2.8

67.6

39.0

	Duration of pregnancy (days)
	22.0
	22.3
	22.8
	22.4
	23.2

	     OFFSPRING DATA

	Pre-birth loss (%)
	4.8
	14.1
	21.3
	26.1
	20.0

	Pup loss (%)


	d0 (birth)

d4 (pre-cull)
	0.8

1.6
	14.1

19.0
	15.1

22.9
	2.8

5.2
	7.4

11.1

	Live litter size


	d0 (birth)

d21
	11.3

8.0
	8.7

6.6
	7.7

6.8
	8.5

7.0
	8.7

7.3

	Litter weight (g)


	d0 (birth)

d21
	72.2

422.5
	55.8

321.7
	46.7

303.7
	56.8

353.4
	53.4

344.4

	Pup weight (g)


	d0 (birth)

d21
	6.4

52.8
	6.5

47.4
	6.1

44.4
	6.7

50.5
	6.1

46.3


- Rat, Metconazole WL148274 (cis/trans), 2nd preliminary 1G-study, 0, 1, 2, 8 and 32 mg/kg bw/d in diet (Willoughby, 1991)
Findings: 

PARENTAL DATA:

- F0 generation:

Clinical sign and mortality: no relevant findings

Bodyweight, bw gain and feed consumption: 

Bodyweight gain of ♀ in all treated groups was slightly lower than that of controls (-9%) during the gestation period, with females receiving 32 mg/kg bw/d being the most affected (-16%). These weight deficits were recovered during the lactation period. 

Feed consumption by ♀ was slightly reduced during gestation in all treated groups; the effect was somewhat more marked at 2 and 32 mg/kg bw/d, but dose-relationship was lacking. Feed consumption was similar in all groups during the lactation period. Food conversion efficiency of ♀ during the second week of treatment tended to be slightly reduced at 8 and 32 mg/kg bw/d.

Water consumption: water consumption by ♂ was occasionally slightly increased in all treated groups, but no dose-relationship was apparent, thus the finding was not relevant. Water consumption by ♀ was unaffected by treatment.

Terminal examinations: no relevant findings.
- F1 generation: 

Clinical sign and mortality: no relevant findings.

Bodyweight, bw gain and feed consumption: 

The slight bw increases (+6-7%, p<0.01-0.001) at all dose-groups except top-dose in ♀ was not considered treatment-related. 

Water consumption: 

In ♀, water intake showed a progressive slight increase in all treated groups, but the effect was not dose-related.

Terminal examinations: no relevant findings.

Reproduction parameters (F0 generation):

Oestrous cycles, mating performance and fertility: no relevant findings.

Gestation length and gestation index: 

Gestation length was within the normal the normal range of 22 to 23 days for all females. At the top-dose, gestation length tended to be increased by approximately 1/2 day. Parturition was unaffected and gestation index was maximal in all groups.

OFFSPRING DATA (F1 generation):  
Litter size and offspring viability: 

There were no indication of a treatment-related effect on the number of implantation sites and total numbers of offspring at birth from d1 post partum (pp) to weaning. The lowered live birth index (-6%) at the top-dose was mainly attributable to one litter. 

Offspring bodyweight: no relevant findings.

Sex ratio: no relevant findings.

Terminal examinations: no relevant findings.

Conclusions:
It was concluded from this preliminary study that dietary concentrations of Metconazole WL148271 (cis/trans), resulting in test article intakes of up to 32 mg/kg bw/d, would be suitable for use in a main 2-generation study in the rat. This was based upon the slight body weight changes during gestation and slightly increased gestation lengths as the sole effects.

Guidelines:
Preliminary study.

GLP status:
The study is GLP.

Materials and methods:

6 rats (CD strain of Sprague-Dawley origin)/sex/dose were administered Metconazole WL148271 (95.3% pure, 79.8% cis : 15.5% trans, B. n° B89-01 nominal 80:15) in the diet, at levels that were adjusted at intervals to maintain calculated chemical intakes of 1, 2, 8 or 32 mg/kg bw/d. The actual dietary level ranges (ppm) during the 9 week feeding period were: ♂: 12-18; 25-37; 100-149 and 394-570, and ♀: 4-12; 9-24; 35-93; 141-378. The achieved chemical intakes were usually in the range of ±10% of target values. The F0 animals were treated for 15 days prior pairing. Treatment was continued throughout mating, gestation and lactation in the first generation (F0) and to 8 weeks of age in the second generation (F1). Control animals received untreated diet throughout the same period.

The study is considered to provide additional information.

- Rat, Metconazole WL136184 cis, 2-generation main study, 0, 2, 8, 32 and 48 mg/kg bw/d, oral in diet (Willoughby, 1992) 
Findings (see table B.6.6.1.1-2)

PARENTAL DATA:
● F0 generation:

Clinical signs and mortality: 

The clinical condition and appearance of F0 animals were unaffected by treatment. Two males and 3 females died during the course of the generation. One control ♂ died on wk7 (severely cannibalised) and one top-dose ♂ died on wk 23 (cause of death unknown). One ♀ of group 8 mg/kg/d died on d3 post-partum (persistent vaginal bleeding, uterine horn intussusception), and 2 top-dose ♀ died (d3 and d24 post-coitum, pc). In one ♀ accidental teeth damage was observed and euthanized, and one ♀ experienced parturition difficulties, with subsequent loss of 6 fetuses. It was uncertain if the deaths of the top-dose animals on wk 23 and d24pc were treatment-related.

Bodyweight, bw gain, and relative feed consumption:
Bodyweight gain of ♂ showed no statistically significant differences between groups. Bodyweight gain of top-dose ♀ was lower than that of the controls during the maturation and gestation periods, but the deficit was recovered during the lactation period. Feed consumption and food conversion efficiency were unaffected by treatment.

Reproductive organ weights: no relevant findings.

Gross pathology and histopathology: no relevant findings

● F1 generation:

Clinical signs and mortality: 

The clinical condition and appearance of F1 animals were similar in all groups. Two ♂ and 5♀ died or were euthanised, but necropsy findings indicate no treatment-related effects.

Bodyweight, bw gain, and relative feed consumption: 

At selection (wk 0), F1 animals receiving 32 or 48 mg/kg bw/d were lighter than the controls. This difference persisted until the end of treatment at 32 and 48 mg/kg bw/d in the ♂. In the ♀, the difference was remarkable throughout gestation, and until d7 of lactation, and was recouped until termination.  While inter-group differences in body weight gain were insignificant in the ♂, decreased bw gain was observed in top-dose ♀ during maturation (especially during wk 5-14), but not during gestation nor lactation.

Feed consumption by ♂ receiving 48 mg/kg bw/d was slightly lower than that of controls, whilst that of ♀ was marginally lower at 32 and 48 mg/kg bw/d during maturation, but was unaffected during the gestation and lactation periods. Food conversion efficiency was unaffected by treatment.

Reproductive organ weights: 

At necropsy of the F1 adults, ovarian weight was high at 32 and 48 mg/kg bw/d, while terminal body weights were significantly reduced. Therefore, the effect was considered adverse, although histopathology revealed no corroborative findings.

Gross pathology and histopathology: 

Necropsy of F1 adults revealed no macroscopic abnormalities that were considered to be related to treatment, with the exception of 4/32 top-dose ♂, showing small/dark testes or epididymes. In histology, reduced sperm content (epididymes) and degeneration of tubular germinal epithelium were observed. However, the finding was not corroborated by modifications of organ weight, and fertility was not altered, thus the toxicological relevance of the finding is questionable.

Reproduction parameters:

●F0 generation:

Oestrous cycles, mating performance and fertility: 

There was a slight increased incidence of irregular oestrus cycle (16%) or acyclicity (13%) at the top-dose compared to controls (6% and 3% respectively). The incidences were higher than historical control mean rates, but within the ranges (N=16 studies; irregular cycle, 0-18%, mean 7%; acyclicity: 0-25%, mean 11%). Since gestation length was also altered at that dose, it may not be excluded that the effect is treatment-related. Other parameters were essentially unaffected by treatment.

Gestation length, parturition and gestation index: 

Gestation length of top-dose animals was slightly increased. Gestation index was similar in all groups.

● F1 generation:

Oestrous cycles: no relevant findings.

Mating performance and fertility: In the F1-F2 mating, the fertility index (n° achieving pregnancy/number mated) was slightly lower in the control group and the lowest dose-group than in the higher dose-groups. The mating failure was associated with high ♀ bodyweight at initial pairing. However, other litter parameters were not affected.

Gestation length, parturition and gestation index: 

Gstation length of females receiving 32 or 48 mg/kg bw/d was slightly, but statistically significantly, increased. Gestation index was unaffected by treatment.

OFFSPRING DATA:
●F1 generation:

Litter size and offspring viability: 

The numbers of implantation sites were similar in all groups. Post-implantation survival in females receiving 48 mg/kg bw/d was reduced, resulting in a slight reduction in litter size. Live birth index was slightly reduced, but subsequent survival of offspring was unaffected by treatment.

Sex ratio: no relevant findings.

Bodyweight: While bodyweights of offspring at birth were unaffected by treatment, subsequent bodyweight gain of pups dosed at 8, 32 or 48 mg/kg bw/d were decreased when calculated until weaning. The reductions at 8 mg/kg bw/d and above were small (5-7%). Reduced bw gain in offspring was also observed in a preliminary study, at approximately the same dose-levels. Therefore, the effect was taken into account for the determination of fetal toxicity NOAEL.

Physical development: The rate of physical development, as assessed by the timing of onset and completion of pinna unfolding, hair growth and tooth eruption was unaffected by treatment. The onset of eye opening in offspring receiving 32 or 48 mg/kg bw/d occurred slightly earlier than in the control group and just outside the lower limit of the background data (N=21 studies, range 12.8-14.0 d, mean 13.5 d).

Gross pathology and histopathology: 

Unilateral or bilateral dilatation of ureter or kidney was observed at the top-dose. Also in top-dose adult animals, minimal changes were detected both in epididymes (decreased sperm content) and in testicular tubuli (germinal epithelium degeneration and mineralisation), corroborating the findings in 3/32 animals (small/flaccid appearance) at necropsy.

●F2 generation:

Litter size and offspring viability: 

The numbers of implantation sites were similar in all groups. Post-implantation survival at 32 and 48 mg/kg bw/d was statistically less than that of the controls, resulting in slightly smaller mean litter sizes. The live birth index was slightly reduced at 48 mg/kg bw/d, but subsequent survival of offspring was unaffected by treatment.

Sex ratio: no relevant findings.

Bodyweight: The bodyweights of offspring at birth were unaffected by treatment, but bodyweight gain up to weaning at 48 mg/kg bw/d was slightly lower than that of the controls.

Physical development: At 32 and 48 mg/kg bw/d, the onset of eye opening occurred slightly earlier than in the control group but at the lower limit of background control data.

Gross pathology: Like in F1, urether or kidney dilatation was observed occasionally in top-dose animals.

Table B.6.6.1.1-2: reprotoxicity main study of  Metconazole WL136184 (95% cis) in rats (Willoughby, 1992)
	
	0
	2
	8
	32
	48

	
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀
	♂
	♀

	     PARENTAL DATA

	Deaths
	F0
F1
	1
	1
	
	1
	2
	1

1
	
	2
	1
	2



	BW (F1)
	wk 0
	
	
	
	
	
	
	↓7.4%*
	↓8%**
	↓5.6%*
	↓8%**

	
	wk 14
	
	
	
	
	
	
	-
	↓5%
	↓5%
	↓9%

	BW gain


	wk 7-14

wk 0-14

gestation
	
	
	
	
	
	
	
	
	
	F0:↓16%*

F1:↓10%**

F0:↓12%*

	Ovarian weight (F1)
	absolute

relative
	
	
	
	
	
	
	
	↑ 17%*

↑24%**
	
	↑20%**

↑30%**

	REPRODUCTION PARAMETERS

	Fertility index (%)
	F0

F1
	84

63
	72

68
	81

75
	81

84
	81

81

	Gestation length

(animals with gl >23d)
	F0
F1
	7

2
	6

1
	8

2
	11

8§§
	13§

15§§§

	Irregular oestrus cycle1  F0
	2
	1
	0
	2
	5

	Acyclic2                            F0
	1
	0
	0
	2
	4

	     OFFSPRING DATA

	First generation (F1)

	Litter size
	13.6
	13.6
	14.4
	13.8
	12.0

	Post-implantation survival
	89
	89
	94
	90
	78**

	Live birth index (%)
	97
	100
	98
	99
	93

	BW gain d25 pp (g)
	91.7
	86.7
	89.5
	84.6
	86.9*
	82.6*
	86.5**
	82.3*
	85.7**
	80.4**

	Onset eye opening (d)
	13.1
	13.0
	13.1
	12.6*
	12.5*

	small pup 3
	0.0 (0)
	0.0 (0)
	0.0 (0)
	0.7 (1)
	2.1 (2)

	unilateral hydroureter 3
	0.0 (0)
	0.0 (0)
	0.0 (0)
	0.0 (0)
	3.2 (2)

	unilateral hydronephrosis3 bilateral 
	0.7 (1)

0.7 (1)
	0.1 (1)

0.0 (0)
	2.5 (3)

0.0 (0)
	2.8 (2)

0.0 (0)
	7.4 (6)

1.1 (1)

	epididymes4: ↓sperm content
	0
	1
	0
	0
	4

	testes4: tubular germinal epithelium degeneration
	0
	1
	1
	0
	4

	testes4 :tubular mineralisation
	0
	0
	0
	0
	2

	Second generation (F2)

	Litter size
	14.3
	14.4
	14.2
	13.1
	12.6*

	Post-implantation survival
	93
	90
	92
	83**
	79**

	Live birth index (%)
	100
	95
	98
	97
	94*

	BW gain d25 pp (g)
	94.1
	88.8
	90.1
	85.6
	90.9
	85.0
	92.2
	85.8
	85.6***
	83.1**

	Onset eye opening 
	13.3
	13.4
	13.0
	12.8*
	12.8*

	bilateral hydroureter/-hydronephrosis 3
	0
	0
	0
	0
	2 (2)


Statistical significant modification :*p< 0.05, **p<0.01, ***p<0.001; §p<0.05, §§p<0.01, §§§p<0.001 (distribution); 

pp: post partum ; Oestrus cyclicity : incidence /32 animals, (1) : ≥ 1 cycle of 2-3 or 6-9d (i.o. 4-5d); (2): ≥ 10d without oestrus; Necropsy (3) and  histopathologic (4) observations: percent of offspring (litter)
Conclusions:  
Metconazole WL136184 (95% cis) caused alterations of some reproduction parameters and slight fetal systemic toxicity at maternotoxic doses. 

NOAEL parental toxicity: 
8 mg/kg bw/d (based on ↓body weight and ↑ovarian weights observed at 32 mg/kg bw/d in F1)

NOAEL filial toxicity: 
8 mg/kg bw/d (based on the ↓bodyweight gain of F1 weanlings observed at 32 mg/kg bw/d)

NOAEL reproduction toxicity: 8 mg/kg bw/d (based on ↑gestation length and ↓post-implantation survival in F2 observed at 32 mg/kg bw/d)

Guidelines:
Protocol in compliance with test method  B.35 of Directive 88/302/EEC. 
GLP status:
The study is GLP.

Materials and methods:

Rats (CD strain of Sprague-Dawley origin) were administered Metconazole WL136184 95% cis (95.3% purity, 95.2% cis:0.1% trans, B. n° 12) in the diet at levels that were adjusted at intervals to maintain calculated chemical intakes of 2, 8, 32 or 48 mg/kg bw/d throughout 2 generations. The actual dietary level ranges (ppm) during the 20 week feeding period were: ♂: 13-49; 54-195; 219-780; 336-1173, and ♀: 10-32; 41-127; 160-511; 238-755. The achieved chemical intakes were usually in the range of ±10% of target values.

Control animals received untreated diet throughout the same period. The F0 generation, which comprised 32 rats/sex/dose, received 14 weeks treatment before pairing to produce F1 litters from which 32 ♂ and 32 ♀ offspring were selected to form the F1 generation. Treatment of F1 animals continued until termination after the breeding phase; both sexes received 14 weeks treatment after selection before pairing to produce F2 litters. All adult animals were subjected to a detailed necropsy and reproductive organs were weighed and retained; histological examination was performed on the reproductive organs, from the control and highest treatment levels animals.

The study is accepted.

B.6.6.2.1 Teratogenicity test by the oral route in the rat (Annex IIA 5.6.2)
- Rat, oral (gavage), Metconazole WL148271  (cis/trans), 0, 12, 30 and 75 mg/kg/d, d6-15 of pregnancy  (Masters, 1991b) 
Findings: 

●Preliminary study (0, 37.5, 75, 150 and 300 mg/kg bw/d): 

A dose-related adverse response was observed in the dams treated at 150 and 300 mg/kg bw/d, including 2 and 4 mortalities, respectively, an increase in water intake throughout the dosing period, persistent suppression of feed consumption from initiation of treatment, initial bodyweight loss coinciding with the start of dosing, followed by incomplete recovery and total resorption in 3/8 and 3/5 instances, respectively. 

At 75 mg/kg bw/d maternal responses, although still apparent, were much less marked and were confined to: slightly increase water intake on d6-7, slightly decreased food consumption and bodyweight gain from start of treatment through to termination.

While no clear effects were recorded in animals treated at 37.5 mg/kg bw/d, possible marginal disturbances of food intake and bodyweight gain could not be discounted.

At 300 mg/kg bw/d, only 2 pregnancies were maintained to day 20. At all dosages investigated, there was evidence of a dose-related reduction in litter size concomitant to an increasing risk of embryofetal death involving some or all concepti in the litter. Despite lower litter sizes, mean fetal weight was also impaired, however, at dosages where there were sufficient fetuses available for valid comparison there was no obvious increase in incidence of gross morphological defects.

Conclusion: 

From the results of this preliminary study it was obvious that dosages ≥ 150 mg/kg bw/d were precluded from future assessment due to the severity of the maternal response.

●Main study (0, 12, 30 and 75 mg/kg/d): see tables B.6.6.2.1-1

MATERNAL DATA:

Mortality: none

Clinical signs: 

One or more instances of salivation was recorded in 20/25 ♀ at 75 mg/kg bw/d, at late gestation (d12-15). The late onset of this sign was associated with gastric irritation due to the repeated gavage of the compound.

Water consumption: 

Slightly increased water consumption was observed during the first 4 days of the dosing period at 75 mg/kg bw/d. A small peak was also observed at the end of the dosing period.

Bodyweight, bw change and feed consumption: 

At 30 and 75 mg/kg bw/d, there was a dose-related decrease of mean bodyweight gain during the first 2 days of dosing. The differences were restored at termination at 30 mg/kg bw/d but not at the top-dose. Feed consumption was slightly reduced on the first 2 days of treatment at the top-dose.

Necropsy: no relevant findings.

Table B.6.6.2.1-1a: Teratogenicity main study of Metconazole WL148271 (cis/trans) in rats (Masters, 1991b)

MATERNAL DATA

	Dose (mg/kg b.w./d)
	0
	12
	30
	75

	Mated/treated
	25
	25
	25
	25

	Non-pregnant
	3
	3
	1
	3

	Dams with live young
	22
	22
	24
	22

	Clinical signs: post-dosing salivation d12-15
	
	
	
	↑↑

	Water consumption 
	d6-15     
	
	
	
	↑ 14%

	Food intake 
	d6-7
	
	
	
	↓10%

	Bodyweight gain    


	d6-8

d6-20
	
	
	↓ 29%**
	↓ 67%**

↓ 11%**


Statistical significant modification: **p<0.01

LITTER DATA:

Litter size, pre- and post-implantation loss: 

At the top-dose, there was a significant increase in post-implantation loss (408% of controls), involving both early and late deaths, resulting in a reduced mean litter size at this dosage.

Litter and mean fetal weight: 

Fetuses at the top-dose showed a decreased body weight; the combination of low fetal weight and low litter size resulted in a significantly reduced litter weight. The marginally decreased fetal weight was thus probably an indirect consequence of the slightly increased litter size (+11%) and slightly increased litter weight (+6.5%) at 30 mg/kg bw/d.

Fetal malformations: 

The incidence of malformed fetuses was 4/281, 1/315, 0/340 and 7/239 in control, 12, 30 and 75 mg/kg bw/d with 3/22, 1/22, 0/24 and 6/22 litters affected respectively. 

At the top-dose, there were two incidences of hydrocephaly in separate litters (0.8% of the fetuses and 9.1% of the litters). Hydrocephaly was not observed in any control fetus from studies conducted at the testing facility with Sprague-Dawley (SD) rats received from the same supplier (Charles River, France). Historical control data from the testing facility indicated the hydrocephaly in SD was observed in 3 studies conducted with rats received from Charles River, UK and in 1 study conducted with rats received from Charles River, USA. The fetal incidences for these 4 studies ranged from 0.3% to 0.4% and the litter incidences ranged from 4.2% to 4.8%. 

The fetal and litter incidences of hydrocephaly in this study, albeit low and not statistically significantly different from controls, are however above in-house historical control data, and are considered treatment-related.

Other malformations at the top-dose included one brachygnathia, and one umbilical hernia. These lesions, and other single incidences at the lower doses may be considered coincidental.

Visceral variations: 

The increase of visceral variations at the top dose (significant at p<0.05) may be of a general nature rather than due to specific abnormalities. 

Slight increases in the incidence of dilated renal pelvis and ureter were observed at 75 mg/kg bw/d as compared to controls. Historical controls per separate endpoint were not provided, but figures were presented for the totality (renal pelvis and/or ureter dilatation), and were in the range of 0.6-9% (fetal incidence) and 4-24% (litter incidence). This was to be compared with the combined incidences in the study: 5/116=1.3% (fetal incidence) and  3/22=13.6% (litter incidence), and presented like this, it appeared coincidental, but it should be remarked that the findings were also observed in other developmental studies.

Likewise, the observed increased incidence of testes displacement at the top-dose was within historical control ranges and were therefore considered not treatment-related. 

Skeletal variations: 

At 30 and 75 mg/kg bw/d, there was a dose-related increase in the incidence of fetuses with skeletal variations. This was mainly due to increased ossification in the axial skeleton. These changes particularly included lumbar ribs, one extra pre-sacral vertebra, cervical ribs and variant sternebrae. Also at 75 mg/kg bw/d, less frequent observations noted included distorted (thoracic) ribs and caudal vertebra/disc irregularities. 

At 12 mg/kg bw/d, although the overall incidence of skeletal abnormalities was similar to the control, the number of fetuses with lumbar ribs was twice the concurrent control group (mean % affected, litter basis: 8.0%, 17.7%, **28.4% and ***59.5%, in control, 12, 30 and 75 mg/kg bw/d, respectively; **p<0.01 and ***p<0.001). The relationship of this intergroup difference to treatment was considered uncertain as the difference was not statistically significant. However, the litter (but not the fetal) incidence of lumbar ribs was outside the historic control range, and in the presence of a dose-effect relationship, the possibility that this was a minimal expression of the changes observed at the higher dosages could not completely be ignored.

Table B.6.6.2.1-1b: Teratogenicity main study of Metconazole WL148271 (cis/trans) in rats (Masters, 1991b)

LITTER DATA

	Dose (mg/kg b.w./d)
	0
	12
	30
	75

	Embryonic deaths


	early

late
	0.7

0.1
	0.7

0.1
	0.7

0.3
	1.6***

2.0***

	Post implantation loss
	6.0
	5.2
	7.2
	24.5***

	Litter size
	12.8
	14.3
	14.2
	10.9

	Litter weight
	
	
	(↑6.5%)
	↓ 21%*

	Fetal weight
	
	
	↓ 4.5%*
	↓ 8%**

	Fetal malformations


	% fetuses

% litters
	1.7

13.6
	0.3

4.5
	0.0

0.0
	3.1

27.3

	Visceral anomalies


	% fetuses

% litters
	5.8

27.3
	6.9

40.9
	5.6

25.0
	16.3*

63.6

	Skeletal anomalies


	% fetuses

% litters
	21.9

77.3
	23.0

77.3
	42.2**

95.8
	72.2***

95.5

	Visceral and skeletal malformations1
	
	
	
	

	Number fetuses (litters) examined
	281 (22)
	315 (22)
	340 (24)
	239 (22)

	Cranial
	hydrocephaly
	0
	0
	0
	2 (2)

	Visceral anomalies1
	
	
	
	

	Number fetuses (litters) examined
	139 (22)
	156 (22)
	171 (24)
	116 (22)

	Abdominal
	Increased dilatation renal pelvis
	0
	1
	1
	2 (2)

1.7% (9.1%)

	
	Increased dilatation ureter
	0
	0
	0
	4 (2)

3.4% (9.1%)

	
	Displaced testis
	0


	0
	0
	2 (2)

1.7% (9.1%)

	Skeletal anomalies1
	
	
	
	

	
	Number fetuses (litters) examined
	138 (22)
	158 (22)
	169 (24)
	116 (22)

	Cervical
	Cervical rib
	1
	1
	4 (2)
	9 (7)

	Lumbar
	Lumbar rib
	11 (8)

8% (36%)
	28 (14)

18% (64%)
	48** (18)

28% (75%)
	69*** (19)

59% (86%)

	
	1 extra pre-sacral vertebra
	0
	1
	6 (6)
	9 (5)

	Thoracic
	Distorted ribs
	0
	1
	0
	5 (5)

	Sacro-caudal
	Caudal vertebra/disc irregularity
	0
	0
	0
	4 (3)

	Unossified sternebrae (%)2
	26.3
	19.7
	47.3*
	49.7**

	Total variant sternebrae (%)2
	57.2
	45.9
	76.0
	80.5*


(1): figures express group absolute (and casually percentual) incidences of both fetuses and litters (the latter between parentheses); 

(2): fetal percentual incidence; Statistical significant modification: *p<0.05, **p<0.01, ***p<0.001, 

In-house historical control of  ●hydrocephaly:

0.0% (fetal) and 0.0% (litter)




● increased dilatation renal pelvis/ureter: 0.6-9.0% (fetal) and 4.0-24.0% (litter)




● testis displacement incidence:
0.6-2.1% (fetal) and 3.6-13% (litter)









● additional lumbar ribs incidence: 
8.4 -19.6% (fetal) and 40-50% (litter)

Conclusion: 

Metconazole WL148271 (cis:trans 80:15) induced maternal toxicity, embryo/fetotoxicity (embryonic deaths, reductions in fetal bodyweights and increases in skeletal ossification variations) at 30 and 75 mg/kg bw/d. At the top-dose, a slight but significant increase in hydrocephaly incidence was considered treatment-related, but this teratogenic finding could be subsequent to the high maternal toxicity. The presence of skeletal anomalies (variations) at 12 mg/kg bw/d were ambiguous but a relationship to treatment could not be dismissed. However, globally, the lowest dose could be considered a no-adverse effect level.

NOAEL maternal toxicity: 12 mg/kg bw/d.

LOAEL maternal toxicity: 30 mg/kg/bw/d (based on ↓bodyweight gain during treatment)

NOAEL fetal toxicity: 30 mg/kg bw/d.

LOAEL fetal toxicity: 75 mg/kg bw/d (based on ↑embryonic deaths, ↑post-implantation loss↓litter/fetal weight)

NOAEL development: 12 mg/kg bw/d.

LOAEL development: 30 mg/kg bw/d (based on ↑lumbar and cervical ribs, ↑unossified sternebrae)

Guidelines:
Protocol in compliance with test method  B.31 of directive  87/302/EEC

GLP status:
The study is GLP.

Materials and methods:
25 mated ♀ rats (Crl: CD((SD) BR VAF/Plus)/dose received Metconazole WL148271 (95.3% pure, 79.8% cis: 15.5% trans; B.n° 89-01) in 1% methylcellulose by gavage, at dose levels of 0, 12, 30 and 75 mg/kg bw/d from day 6 to day 15 of pregnancy inclusive. Dosing volume was 10 mL/kg bw. On day 20 of pregnancy, the females were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetus fixed prior to examination for skeletal or visceral abnormalities.

Preliminary study: 

10 mated ♀ rats (Crl: CD((SD) BR VAF/Plus)/dose received Metconazole WL148271 (95.3% pure, 79.8% cis: 15.5% trans; B.n° 89-01) in 1% methylcellulose by gavage, at dose levels of 0, 37.5, 75, 150 and 300 mg/kg bw/d from day 6 to day 15 of pregnancy inclusive. Dosing volume was 10 mL/kg bw. On day 20 of pregnancy, the females were sacrificed and subjected to post-mortem examination, litter parameters were determined but fetuses were not examined in detail. The dosages employed were based on the results of a pilot study where mortalities occurred at 400 and 600 mg/kg bw/d, while animals tolerated a dose of 100 mg/kg bw/d during 7 days.
The study is accepted.

- Rat, oral (gavage), Metconazole WL136184 (95% cis) 0, 6, 24 and 60 mg/kg/d, d6-15 of pregnancy  (Willoughby, 1992 a, b, c) 
Findings: 

  ●Preliminary studies: 

- 1st Preliminary study (0, 6, 12, 24 and 48 mg/kg bw/d):

The general condition of the females was unaffected by treatment and no deaths occurred. Bodyweight gain, feed and water consumption of females during gestation were unaffected by treatment. No treatment-related macroscopic abnormalities were observed at necropsy. Placental weight was increased at 48 mg/kg bw/d (%). Fetal weight was unaffected by treatment in all groups. No treatment-related abnormalities were observed at examination of fetuses.

Conclusion: oral administration of Metconazole 95% cis to pregnant rats during organogenesis produced no clear maternal response at doses up to 48 mg/kg bw/d, although at this dose there was an increase in placental weight. The highest dose level for use in a main teratology study in the rat should be higher than 48 mg/kg bw/d.

- 2nd  Preliminary study (0, 6, 60 and 80 mg/kg bw/d):

The general condition of females was unaffected by treatment and no deaths occurred. Bodyweight gain was depressed during the treatment period  at 60 mg/kg (-10%) and above (-32%);  at both dose-levels, the effect was visible until termination (14-17% decrease). Both feed and water consumption were unaffected by treatment. No treatment-related macroscopic abnormalities were observed at necropsy.  There were increased incidences of early and late resorptions at 60 and 80 mg/kg bw/d. The incidence of post-implantation loss was increased at 60 and 80 mg/kg bw/d (resp. 26% and 23%, compared to 3% in control) and there was a consequent reduction in the numbers of viable young (resp. 11.7 and 12.0, compared to 14.8 in control). Fetal weight was slightly lower than that of the controls at 60 mg/kg bw/d (4.6%) and a more marked effect was observed at 80 mg/kg bw/d (15.2%). Signs of fetal immaturity (small fetuses, small number of fetuses with shiny skin and/or domed head) were recorded at these doses. There was no clear indication of an adverse effect of treatment upon fetal morphology. Placental weight was increased at 60 (9.6%) and 80 mg/kg bw/d (11.5%) and there was an increased incidence of thickened placentae. 

Conclusion: 60 mg/kg bw/d should be suitable as the highest dose level in a main teratology study in the rat.

   ●Main study: 

0, 6, 24, and 60 mg/kg bw/d
(see tables B.6.6.2.1-2)

MATERNAL DATA:

Mortality: none
Clinical signs: 
A number of animals in all treated groups developed brown staining of the coat, particularly in the head region. At necropsy, 3/22 ♀ showed the finding, and this incidence was not significantly different from that of other groups.

Water consumption: 

Top-dose ♀ showed an increased water consumption immediately after treatment; at the next-lower dose, a minimal increase compared to controls was also noted, however without attaining statistical significance.

Bodyweight, bw change and food consumption: 

Bodyweight gain of top-dose ♀ was lower than that of controls, mainly during the second half of the treatment period. Bodyweights were only minimally (about 3%) lower during this period, while feed consumption was slightly reduced during the treatment period, but not thereafter.

Necropsy: no relevant findings.

Table B.6.6.2.1-2a: Teratogenicity study of Metconazole 95% cis in rats (Willoughby, 1992a)

MATERNAL DATA
	Dose (mg/kg bw/d)
	0
	6
	24
	60

	number of animals examined
	22
	22
	22
	22

	Clinical signs: brown staining of the coat
	0
	5
	5
	8

	Water consumption  d16-17  
	
	
	↑8%
	↑15%**

	Feed intake 


	d6-8

d12-15
	
	
	
	↓7%*  

↓13%**

	Bodyweight gain    


	d6-15

d10-15

d6-20
	
	
	
	↓20%***

↓23%

↓12%**


*p<0.05, **p< 0.01, ***p<0.001

LITTER DATA: 

(see Table B.6.6.2.1-2b on next page)

Litter size, pre- and post-implantation loss: 

The number of resorptions was increased at 60 mg/kg bw/d with a consequent increase in post-implantation loss and a decrease in viable litter size.

Litter and mean fetal weight: fetal weight was lower at 60 mg/kg bw/d than in the control group.

Placental weight: slightly increased at 60 mg/kg bw/d.

Malformations: 

There were no treatment-related increases in the incidence of fetal external, visceral or skeletal malformations. At the top-dose, one incidence of upturned snout and posterior cleft palate was found. Despite the fact that the latter malformation incidence (0.3%) was outside the H.C. range (0-0.2%), the singularity of the event (not detected in any other study in the rat) does not a priori suggest a relation with compound exposure.

External examination:

In the group treated with 60 mg/kg bw/d, in agreement with the effects on fetal and placental weight, the incidences of small fetuses (<2.8g) and of large, thickened placentae were increased. It was also observed that, at necropsy, bilateral dilatation of ureter (at 24 mg/kg bw/d and above) and kidney (at the top-dose) occurred more frequently than in controls. The effect at 24 mg/kg bw/d was barely perceptible during examination of serial sections processed according to Wilson’s technique. According to the notifier, the reason for this non-detection might be that the more detailed Wilson’s technique allows a better identification of visceral anomalies than the coarse, unrefined visual assessment at gross necropsy. However, the argument was not convincing, in the light of the rather narrow historical control range of bilateral hydroureter incidence (0-2.5%) compared to the serial section incidence (0-22%). Moreover, the presence of the finding in the other rat teratogenicity study (Masters, 1991bà, and the obvious dose-dependent increase in the present study does not exclude a substance-related event.

Skeletal examination: 

At 60 mg/kg bw/d, there was a slight increase in the incidence of fetuses with a large anterior fontanelle and a slight increase in the incidence of fetuses with 3 or 4 incompletely ossified sternebrae. There was however, an increase in the incidence of fetuses with an additional 14th thoracic rib or ribs and in two litters only, of fetuses with additional cervical ribs. These values exceeded the background control ranges. The slight delay in ossification was possibly secondary to the reduction in pup weight.

Comment: It was observed that minimal increases (compared to study control incidence) of large anterior fontanelle and incomplete ossification of sternebral bones (fetal incidence) was also detected at 24 mg/kg bw/d. Fetal incidences were outside the historical ranges and displayed dose-dependency at occasions. Unfortunately, historical litter incidences (which are generally considered a better statistic) were not submitted. However, it was considered that these events were merely indicative of general retardation of skeletal development (showing a broad variability), and not necessarily of localized bony defects, and were thus not taken into account for the determination of the NOAEL.

Conclusion: Metconazole WL136184 (95% cis) induced maternal and fetal toxicity at the top-dose. At the next-lower dose, slight developmental effects (ureter/kidney) were also observed at necropsy, but not confirmed during microscopical examination. 

NOAEL maternal toxicity: 24 mg/kg bw/d

LOAEL maternal toxicity: 60 mg/kg bw/d (based on clinical signs, ↑water and ↓feed consumption, bodyweight gain)

NOAEL fetal toxicity: 24 mg/kg bw/d

LOAEL fetal toxicity: 60 mg/kg bw/d 
 (based on ↓fetal weight, ↑placental weight, ↓litter size, ↑resorptions, ↓viability)

NOAEL developmental toxicity: 6 mg/kg bw/d

LOAEL developmental toxicity: 24 mg/kg bw/d (based on ↑bilateral hydroureter at necropsy).

Guidelines:
Protocol in compliance with test method  B.31 of directive  87/302/EEC

GLP status:The study is GLP.

Materials and methods:
22 pregnant rats (CD strain of Sprague Dawley origin)/dose received Metconazole WL136184 (94.2% pure, 95% cis isomere, B.n° 12) in 1% methylcellulose by gavage at dose levels of 0, 6, 24 and 60 mg/kg bw/d from day 6 to day 15 of gestation inclusive. Dosing volume was 10 mL/kg bw. On day 20 of pregnancy, the ♀ were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetus fixed prior to examination for skeletal or visceral abnormalities.

The doses were determined based on results of two preliminary studies, where 6 pregnant rats of the same strain were treated with the test article of the same origin and purity according to the abovementioned protocol. At termination, the ♀ were sacrificed and subjected to post-mortem examination, litter parameters were determined but fetuses were not examined in detail. The second preliminary study was undertaken in order to establish a suitable upper dosage level, in the absence of effects at the top-dose of the first pilot study. Two preliminary studies were conducted. The study is accepted.

Table B.6.6.2.1-2b: Teratogenicity main study of Metconazole WL136184 (95% cis) in rats (Willoughby, 1992a)

LITTER DATA
	Dose (mg/kg bw/d)
	0
	6
	24
	60
	H.C.(%)

	number of litters examined
	22
	22
	22
	22
	mean
	range

	Resorptions


	Early

Late

Total
	0.95

0.00

0.95
	0.55

0.09

0.64
	1.00

0.05

1.05
	2.09**

0.68

2.77**
	0.73 a
0.09 a
0.82 a
	0.26-1.46

0.0-0.3

0.26-1.54

	Post implantation loss (%)
	6.0
	3.8
	6.5
	17.1**
	5.4
	1.7-10.9

	Viable young (♂+♀)
	15.0
	16.2
	15.0
	13.5*
	14.3
	12.2-16.4

	Litter size
	
	
	
	↓10%*
	
	

	Fetal weight
	
	
	
	↓10%***
	
	

	Placental weight
	
	
	
	↑14%**
	
	

	     External examination§ 

	Number of fetuses (litters) examined
	330
	357
	331
	296
	
	

	Small fetuses
	1 (1)

0.3 (1)%
	2 (2)

0.6 (2)%
	2 (2)

0.6 (2)%
	33 (13)

11.1 (59)%
	3.56 a
	0.0-12.7

	Large placentae
	3 (3)

0.9 (3)%
	8 (5)

2.2 (5)%
	10 (5)

3.0 (5)%
	65 (17)

22.0 (77)%
	1.95 a
	0.0-17.1

	Thickened placentae
	0.0 
	0.0 
	0.0 
	42 (7)

14.2 (32)%
	0.15 a
	0.0-11.6

	     Visceral examination§

	Number of fetuses (litters) examined
	223 
	241
	226
	201
	
	

	Bilateral hydronephrosis
	0.0


	1 (1)

0.4 (4.5)%
	1 (1)

0.4 (4.5)%
	5 (4)

2.5 (18.2)%
	0.27 a
	0.0-2.5

	Bilateral hydroureter
	3 (2)

1.3 (9.1)%
	4 (4)

1.7 (18.2)%
	12 (6)

5.3 (27.3)%
	13 (9)

6.5 (41.9)%
	0.42 a
	0.0-2.5

	     Skeletal examination§

	Large anterior fontanelle
	14 (10)

6.3 (45.5) % 
	11 (9)

4.6 (41)%
	23 (9)

10.1 (41)%
	35 (12)

17.4 (54.5)%
	2.05 b
	0.0-8.4

	Incomplete ossification
	3 sternebrae
	30 (15)

13.5 (68.1)%
	32 (17)

13.3 (77.3)%
	20 (12)

8.8 (54.6)%
	43 (16)

21.4 (72.7)%
	17.16 b 
	7.5-29.0

	
	4 sternebrae
	3 (3)

1.3 (13.6)%
	6 (4)

2.5 (18.2)%
	6 (5)

2.7 (22.75)%
	16 (11)

8.0 (50.0)%
	3.26 b
	0.4-6.3

	Additional 14th rib 
	unilateral: 13/14
	22 (12)

9.9 (54.6)%
	28 (13)

11.6 (59.1)%
	21 (12)

9.3 (54.6)%
	35 (18)

17.4 (81.8)%
	2.52 b
	0.0-11.5

	
	bilateral: 14/14
	14 (7)

6.3 (31.8)%
	16 (9)

6.6 (40.9)%
	25 (10)

11.1 (45.4)%
	42 (12)

20.9 (54.6)%
	2.12 b
	0.0-14.0

	Additional cervical rib(s)
	0.0
	0.0
	1 (1)

0.4 (4.6)%
	5 (2)

2.5 (9.1)%
	0.29 b
	0.0-2.2

	     Serial section examination§

	Number of fetuses (litters) examined
	107
	116
	105
	95
	
	

	Dilatation lateral ventricles
	0.0
	0.0
	0.0
	1 (1)

1.1 (4.5)%
	0.43
	0.0-3.6

	Bilateral hydronephrosis
	0.0
	0.0
	0.0
	4 (2)

2.1 (9.1%)
	0.56
	0.0-7.3

	Bilateral hydroureter
	1 (1)

0.93 (4.5)%
	0.0
	1 (1)

0.95 (4.5%)
	6 (6)

6.3 (0.27)%
	4.41
	0.0-21.9


§: fetal (litter) incidence;  Statistically significant modification: *p<0.05, **p< 0.01, ***p<0.001.

H.C.: In-house historical control fetal percentual incidences (a): 43 studies, 12469 fetuses; (b): 35 studies, 5426 fetuses 

B.6.6.2.2 Teratogenicity test by the oral route in the rabbit (Annex IIA 5.6.2)
- Rabbit, oral (gavage), Metconazole WL148271 (cis/trans), preliminary study 0, 1, 5, 10, 20 and 40  mg/kg/d, d6-28 of pregnancy  (Hoberman, 1996) 
Findings: 

Maternal data:

Mortality: 
none.

Abortions or premature deliveries: none

Clinical signs: no relevant findings.

Bodyweight, bw change, gravid uterine weight and food consumption: 

At the top-dose, maternal bodyweights tended to be reduced at 40 mg/kg bw/d after d9 of gestation;  when calculated for d6-29, difference with controls amounted to about 10%. Absolute feed consumption values (g/day) tended to be reduced at the top-dose on d12-15, and d19-24 (5-6%), as well as for the entire dosage period (d6-29, -3%), but relative values (g/kg bw/d) were comparable in all dosage groups.

Necropsy: at the top-dose, 2/10 animals showed red areas in the stomach.

Litter data: 

Postimplantation loss: 

When compared to controls (values in parentheses), top-dose animals showed altered litter averages for late resorptions: 1.1 (0.0), percentage of resorbed conceptuses/litter: 14.3% (1.2%) and an increased number of does with any resorptions: 55.6% (11.1%).

Live litter size: 

Reduction of litter sizes was noted at the top-dose (6.9) compared to controls (8.1). 

Fetal weight: no relevant findings.

Malformations and variations: 

The litter incidence of fetuses with any alterations was elevated compared to controls, but dose-responsiveness was lacking. Analyses of the litter averages for ossification sites per fetus did not identify any dose-related or statistically significant differences.

At the top-dose, one incidence of domed head (associated with extreme dilatation of lateral ventricles) and one fetus with absent digits (associated with reduced metatarsal bones) was noted during gross and soft tissue examination (or skeletal examination), among other singular events. 

Conclusions: 

Based on these data, doses of 5, 10, 20 and 40 mg/kg bw/d were recommended for the main study.

Guidelines:


Preliminary study.

GLP status:


The study is GLP.

Materials and methods:

10 presumed pregnant rabbits (Hra: (NZW) SPF)/dose received Metconazole WL148271(98.3% pure, B.n° AC 10575-61 and AC 9339-114; cis/trans: 80:15) in 0.5% carboxymethylcellulose by gavage at dose levels of 0, 1, 5, 10, 20 and 40 mg/kg bw/d from d6 to d28 of gestation inclusive. Dosing volume was 10 mL/kg bw. On d29 of pregnancy, the ♀ were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses fixed prior to examination for skeletal or visceral abnormalities.

- Rabbit, oral (gavage), Metconazole WL148271 (cis/trans), main study, 0, 5, 10, 20 and 40 mg/kg/d, d6-28 of pregnancy  (Hoberman, 1997) 
Findings: (see table B.6.6.2.2-1)

MATERNAL DATA:

Mortality: 

none related to treatment, but attributed to intubation accidents.

Abortions: 

not related to treatment.

Clinical signs: 

No relevant finding; localized alopecia on the back or limbs, a red substance in the cage pan and ungroomed coat were considered unrelated to treatment, as incidences were not dose-related and the observation occurred only in one or two does in any dosage group.

Bodyweight, bw change, gravid uterine weight and feed consumption: 

Does in the 40 mg/kg bw/d group lost weight on d24-29. As a result of this bodyweight loss, bodyweight gain for the entire dosage period (d6-29) was reduced (-15%). Gravid uterine weight was reduced at 40 mg/kg bw/d. This observation was associated with a slightly smaller live litter size that, in turn, reflected a small but statistically significant increase in post-implantation loss, a small reduction in fetal bodyweight. After correction of maternal bodyweight gains for gravid uterine weights, maternal bodyweight gains for the entire dosing period and maternal bodyweight on d29 were unaffected at any dose. Feed consumption values tended to be reduced at 40 mg/kg bw/d on d24-29, resulting in minimal reductions in these values on d19-29. 

Hematology and clinical chemistry:

At the top-dose, the reduced RBC parameters and increased platelet counts, as well as increased alkaline phosphatase activity, was consistent with effects observed in short-term toxicity studies in other species. A relationship with Metconazole administration is thus probable.

Organ weights: 

Top-dose ♀ tended to exhibit slight, but not statistically significant increases in both absolute and relative liver weight. This effect was considered test substance-related.

Necropsy: 

Observations included pale liver, but association with treatment is uncertain in the absence of dose-effect relationship. 

Histopathology: 

Microscopic examination was made of the livers from the control and 40 mg/kg bw/d groups. There were no treatment-related microscopic changes in the maternal livers.

LITTER DATA: 
Postimplantation loss: 

The top-dose was associated with a small increase in postimplantation loss as evidenced by statistically significant increases in the number of does with any resorptions and the rate of dead/resorbed conceptus per litter. Minimal increases in resorptions (early and late and 1 dead fetus) were also noted. A total of 6 resorptions (3 early and 3 late) in 5 litters were observed in the control group and a total of 22 resorptions (11 early and 11 late) from 13 litters were observed in the 40 mg/kg bw/d group.

Live litter size: 

At the top-dose, non-statistically significant reduction (12.5%) was noted. 

Fetal weight: 

At the top-dose, fetal bodyweights were reduced (n.s.s, 5-7%).

Malformations and variations: 

Both fetus and litter incidences of total observed alterations were equal in any dosage group. Specific alterations at the top-dose included, among others, a single incidence of lateral ventricle dilatation, but one finding was also recorded at 10 mg/kg bw/d. 

Although the values were stated to be within the historical ranges of the testing facility, minimal changes at the top-dose in embryo-fetal viability and growth were considered to be associated with treatment because: (i) they occurred in the high dose group in this study and (ii) they were also observed at this dose in the range-finding study and in previous studies in rabbits with this test substance.

Table B.6.6.2.2-1a  Teratogenicity study of Metconazole (cis/trans) in rabbits –main study (Hoberman, 1997)

MATERNAL DATA

	Dose (mg/kg bw/d)
	0
	5
	10
	20
	40

	Dams mated
	25
	25
	25
	25
	25

	Dams pregnant
	23
	24
	24
	23
	23

	Death
	1 (d12)
	
	
	
	1 (d24)

	Abortion
	1 (d20)
	
	
	1 (d24)
	

	Feed consumption
	d24-29
	
	
	
	
	↓16%

	Bodyweight gain    (g)
	d6-19
	260
	250
	270
	240
	260

	
	d24-29
	30
	50
	10
	10
	-30

	
	d6-29
	410
	410
	420
	360
	350

	
	d6-291
	-410
	-410
	-420
	-370
	-350

	Gravid uterine weight
	
	
	
	↓9%
	↓12%

	Liver weight
	a
	
	
	
	
	↑13%

	
	r
	
	
	
	
	↑15%

	Haematology
	Hb
	
	
	
	
	↓6%*

	
	Hct
	
	
	
	
	↓6%*

	
	MCV
	
	
	
	
	↓4%**

	
	platelets
	
	
	
	
	↑24%*

	Clinical chemistry
	AP
	
	
	
	
	↑114%**

	Necropsy finding: pale liver (incidence /25)
	0
	0
	2
	0
	3


1: corrected maternal body weight (body weight – gravid uterine weight); a: absolute weight; r: relative weight

Statistically significant modification: *p<0.05, **p< 0.01.

Table B.6.6.2.2-1b  Teratogenicity study of Metconazole (cis/trans) in rabbits –main study  (Hoberman, 1997)

LITTER DATA

	Dose (mg/kg bw/d)
	0
	5
	10
	20
	40

	N° fetuses (litters) examined
	202 (23)
	219 (24)
	212 (24)
	183 (23)
	177 (23)

	corpora lutea (mean)
	9.3
	9.4
	9.2
	9.1
	8.9

	implantations (mean)
	9.0
	9.2
	9.2
	8.5
	8.7

	resorptions N° (mean)
	early
	3 (0.1)
	3 (0.1)
	5 (0.2)
	6 (0.3)
	11 (0.5)

	
	late
	3 (0.1)
	0 (0)
	3 (0.1)
	6 (0.3)
	11 (0.5)

	Does with any resorptions N° (%)
	5 (21.7)
	3 (12.5)
	7 (29.2)
	8 (34.8)
	13 (56.5**)

	Dead or resorbed conceptus/litter (%)
	2.5
	1.5
	3.8
	7.2
	12.4**

	Live litter size (mean)
	8.8
	9.1
	8.8
	8.0
	7.7

	Fetal weight (g)
	42.7
	41.7
	42.1
	42.6
	40.4

	Fetal alterations
	% fetuses
	6.4
	9.6
	8.0
	8.2
	7.3

	
	% litters
	47.8
	45.8
	50.0
	39.1
	34.8


Statistically significant modification: **p< 0.01.

Conclusion: 

Administration of 20 mg/kg bw/d and 40 mg/kg bw/d Metconazole cis/trans 80/15 to pregnant rabbits was associated with increases in resorptions. Reductions in fetal bodyweight and live litter size were observed at the top-dose. At this dose slight maternal toxicity was observed. No malformations or variations in the fetuses were attributable to treatment with the test substance.

NOAEL maternal toxicity= 10 mg/kg bw/d

LOAEL maternal toxicity= 20 mg/kg bw/d 
(based on transient ↓bw gain)

NOAEL fetal toxicity= 10 mg/kg bw/d

LOAEL fetal toxicity= 20 mg/kg bw/d 

(based on ↑resorptions)

NOAEL developmental toxicity= 40 mg/kg bw/d

Guidelines:
Protocol in compliance with TG  414 from OECD (2001).

GLP status:
The study is GLP.

Materials and methods:

25 presumed pregnant rabbits (Hra: (NZW) SPF))/dose received Metconazole (98.3% pure, B.n° AC 10575-61, cis/trans: 80/15) in 0.5% carboxymethylcellulose by gavage at dose levels of 0, 5, 10, 20 and 40 mg/kg bw/d from d6 to d28 of gestation inclusive. Dosing volume was 10 mL/kg bw. On d29 of pregnancy, the ♀ were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses fixed prior to examination for skeletal or visceral abnormalities. In addition to standard examinations, blood samples have been obtained before sacrifice, in order to perform both hematological and clinical chemistry analysis.

The study is accepted.

- Rabbit, oral (gavage), Metconazole (3 isomers), preliminary study, d7-19 of pregnancy (Masters, 1990)

Findings: (see table B.6.6.2.2-2)

MATERNAL DATA:

●cis Metconazole:

At 80 mg/kg bw/d: all animals had cold ears (d7-11), occasional signs of anorexia and reduced or altered fecal output were observed in 4/6 animals during the treatment period. Mean food consumption was noticeably reduced (d7-10); however, recovery occurred during the remaining dosing period and following cassation of treatment values were either superior or similar to control. There was a noticeable loss of mean bodyweigt (d7-9). Although there was some overall recovery, a further marked loss of bodyweight occurred on days 24-29, probably due to 4 dams aborting in this period and mean bodyweights at termination were lower than pre-dose values.

At 28 mg/kg bw/d: all animals had cold ears (d7-9). There was a slight initial bodyweight loss (d7-9). 

At 10 mg/kg bw/d: 2 dams had anorexia, abnormal feces and clinical signs as those observed at higher doses.

●(-)cis Metconazole:

At 80 mg/kg bw/d: 5/6 animals had cold ears (d7-11), anorexia and reduced or altered fecal output were also occasionally obsrved in 4/6 animals during the dosing period. There was a reduction in mean food consumption (d7-8); thereafter, values tended to recover although this trend was rather erratic. For dams with live young, there was a slight loss of bodyweight (d7-9); recovery occurred thereafter with gains essentially similar to control.

At 28 mg/kg bw/d: cold ear were noted in 5/6 animals (d7-8 for 4 days). Although food consumption showed a marginal reduction days 7 to 8, both pre-dose values and those subsequent to day 8 were consistently lower than control.

●trans Metconazole: 

No consistent or clear signs of reaction to treatment were observed. Mean food consumption bore no consistent relationship to treatment. Bodyweight gains for all doses were essentially similar or superior to control.

LITTER DATA: 

●cis Metconazole:

At 80 mg/kg bw/d, 4/5 pregnant animals aborted; two were observed to occur on day 28, the remaining two were presumed to have occurred between days 24 and 29 due to the marked loss of bodyweights observed for this period (210 g and 350 g). The combination of pre-treatment variation in ovulation rate and pre-implantation loss with treatment-related markedly high post-implantation loss (late deaths and abortions) resulted in a very low litter size. For the 1 dam with live young at day 29, litter size, mean fetal weight and litter weight were all noticeably lower than control.

At 28 mg/kg bw/d, the value for late embryonic deaths was higher than control and this was reflected in the higher post-implantation loss and lower mean litter size. Mean fetal weight was similar to control. A higher value might have been expected due to the lower litter size but litter weight was also lower than the respective control value.

At 10 mg/kg bw/d, litter values were superior to controls for nearly all parameters.

The incidence of probable malformed fetuses was 2/33 (2/4 litters), 0/40 (0/4 litters), 3/41 (2/6 litters) and 0/3 (only 1 litter) at 0, 10, 28 and 80 mg/kg bw/d, respectively. Of note were two fetuses from 1 litter at 28 mg/kg bw/d: 1 with a domed cranium (suspected hydrocephaly) and the second with absent bilateral hind paw and digits. Although these are single incidences, similar abnormalities were observed in previous rabbits studies performed with the cis/trans compound at doses of 25 and 30 mg/kg bw/d. no such abnormalities were observed in control, at 10 or at 80 mg/kg bw/d (only 1 litter of 3 fetuses obtained at this last dose).

●(-)cis Metconazole:

At 80 mg/kg bw/d, 1 dam totally resorbed her litter and at 28 mg/kg bw/d, 1 rabbit aborted. Because the incidence was the same in each group and because 1 control dam also lost her litter, the losses at 28 and 80 mg/kg bw/d could not conclusively be related to treatment. At 80 mg/kg bw/d, the combination of a low ovulation rate and a high post-implantation loss (late embryonic deaths) resulted in a very low mean litter size. Although mean fetal weight was similar to control, the low litter size resulted in a reduced litter weight.

Incidences of probable malformed fetuses were 2/33 (2/4 litters), 1/56 (1/6 litters), 2/32 (2/4 litters) and 2/9 (2/3 litters) at 0, 10, 28 and 80 mg/kg bw/d, respectively. Incidences do not reflect the specific types of abnormality observed in previous studies.

●trans Metconazole: 

There were no incidences of total litter loss at any dose, i.e., all pregnant dams had live young at day 29. Litter data at all doses bore no relationship to treatment with values similar or superior to control.

The incidence and distribution of probable malformed fetuses bore no relationship to treatment, i.e. 2/33 (2/4 litters), 0/49 (0/5 litters), 3/39 ( 3/5 litters) and 0/55 (0/6 litters) at 0, 10, 20 and 40 mg/kg bw/d, respectively.

Conclusion: 

At the dose rates used in this comparative study, the cis and (-)cis components of Metconazole have been shown to be toxic to the dams and to possess embryotoxic potential, whereas, there were no clear treatment-related effects with the trans material. The small pool of animals and the restricted investigations performed in this study, necessarily limited the confidence with which conclusions could be drawn from the previous data.

Table B.6.6.2.2-2: Comparative developmental toxicity study of Metconazole isomers in rabbits (Masters, 1990)
	
	Control
	cis compound
	(-)cis compound
	trans compound

	Doses (mg/kg bw/d)
	0
	10
	28
	80
	10
	28
	80
	10
	20
	40

	Number of dams
	6
	6
	6
	6
	6
	6
	6
	6
	6
	6

	Maternal data

	Deaths
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	N° non pregnant
	0
	2
	0
	1
	0
	1
	2
	1
	1
	0

	N° abortion
	0
	0
	0
	4
	0
	1
	0
	0
	0
	0

	N° with total resorptions
	1°
	0
	0
	0
	0
	0
	1
	0
	0
	0

	N° with live young at d 29
	4
	4
	6
	1
	6
	4
	3
	5
	5
	6

	Feed intake (% of C)

d7-8

d7-19
	100

100
	94

98
	94

110
	581
81
	122

122
	80

85
	64

98
	110

116
	123

127
	103

109

	BW gain (g)

d7-9

d7-20
	-5

163
	-8

85
	-32

225
	-110

32
	17

272
	-3

130
	-46

164
	22

272
	-24

214
	-19

236

	LITTER DATA

	Fetal deaths
	2.0
	0.8
	3.0
	7.0
	0.8
	2.0
	5.3
	1.0
	0.4
	1.0

	Post-implantation loss (%)
	17.8
	6.7
	32.6
	91.4
	7.7
	19.5
	61.8
	9.9
	4.9
	10.1

	Litter size
	8.3
	10.0
	6.8
	0.6 (3.0(
	9.3
	8.0
	3.0
	9.8
	7.8
	9.2

	Litter weight (g)
	340.1
	439.4
	302.3
	- 

(119.3(
	416.9
	362.2
	120.9
	430.7
	335.6
	366.5

	Fetal weight (g)
	42.8
	44.2
	42.0
	-

(39.8(
	45.0
	45.8
	42.6
	44.1
	43.8
	40.2

	N° fetuses (litters) examined
	33 (4)
	40 (4)
	41 (6)
	3 (1)
	56 (6)
	32 (4)
	9 (3)
	49 (5)
	39 (5)
	55 (6)

	N° malformations (litters) 
	2 (2)
	0
	3 (2)
	0
	1 (1)
	2 (2)
	2 (2)
	0
	3 (3)
	0


C: control group; 1 values calculated for the 80 mg/kg bw/d cis Metconazole group include all animals that where pregnant,

values in square brackets refer to the 1 dam with live young at termination; °the dam died on day 26 after marked blood loss (vaginal bleeding) on day 25, the uterus had 1 abortion site and 10 dead fetuses.

Guidelines:


Protocol not in compliance with test method  B.31 of directive  87/302/EEC.

Deviations from protocol: 
Only 6 ♀/group. Limited examination of the fetuses: no observation of the skeletal anomalies and no indeep examination of visceral ones. 

GLP status:
The study is not GLP.

Materials and methods:

6 presumed pregnant NZW rabbits (Interfauna, UK Ltd.)/dose received either Metconazole WL136184/cis  (96.9% pure, B.n° 3454/078 and ST89/324), Metconazole WL161053/ (-)cis (91 ( 1% pure, B.n° 3454/081 ST89/323) or Metconazole WL153996/trans (97.0% pure, B.n° 88-08 ST89/312) in 1% methylcellulose by gavage from d7 to d19 of gestation inclusive. Dose levels were 10, 28 and 80 mg/kg bw/d for cis and (-)cis materials, and 10, 20 and 40 mg/kg bw/d for the trans material.  A control group was  treated with the vehicle. On d29 of pregnancy, the females were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses examined for gross changes.

The study is considered to provide additional information.

Complementary developmental studies on the rabbit.

The following teratogenesis studies on the rabbit were performed on both Metconazole WL148271 and WL136148. It is the position of the rapporteur that some aspects of these studies were questionable, in view of the interpretation difficulties which emerged when comparing data between studies on the same compound, and at the same doses.

However, despite the variability encountered, some pertinent effects were detected. In the evaluation, endpoints either emerging at the top-dose, showing a dose-responsive trend, or effects showing replication between different studies were highlighted and discussed.

- Rabbit, oral (gavage), Metconazole WL148271 (cis/trans), 0, 4, 10, 25 and 62.5 mg/kg/d, d7-19 of pregnancy  (Masters, 1991a) 
Findings: 

●Preliminary study  (0, 10, 30 and 90 mg/kg bw/d):
Maternal data: 

At 90 mg/kg bw/d, clinical signs of a generally non-specific nature associated with initial inappetence and marked bodyweight loss were noted. Five on 6 pregnancies were terminated by total resorption (4) or abortion (1).

At 30 mg/kg bw/d, minimal effects on maternal parameters (transient inappetence and weight loss d7-9) were observed. 

At 10 mg/kg bw/d, marginal decreases compared to control values in respect of maternal food consumption (d7-10) and weight gains (d7-11) were noted.

Litter data:

Defects appeared to be of mixed nature with head, heart, limbs and tail involved, the overall malformation fetal incidence being 1/51, 3/48 and 6/49 at 0, 10 and 30 mg/kg bw/d respectively.

At 90 mg/kg bw/d, the single litter which was maintained to day 29 was severely compromised in terms of high incidence of in utero death and post-implantation loss, and low fetal weight of the 3 surviving fetuses. 

At 30 mg/kg bw/d, increased incidence of embryofetal deaths and slightly lower mean fetal weight were noted.  Six on 49 fetuses in 4/6 litters displayed structural changes. One fetus (1 litter) had an absent forelimb (amelia), and 2 cranial/head malformations (fused/reduced frontal).

At 10 mg/kg bw/d, there was a possible association between treatment and the incidence of embryofetal deaths and fetal defects (3/48 fetuses in 2/6 litters). Two fetuses (1 litter) exhibited fused parietals to frontals.

●Main study  (0, 4 10, 25 and 62.5 mg/kg bw/d )
See table B.6.6.2.2-3

MATERNAL DATA:

Mortality: none related to treatment.

Abortions:
At 62.5 mg/kg bw/d, there were 3 abortions (days 28/29). The abortion at 10 mg/kg bw/d (d19/21) was considered unlikely to be related to treatment.
Clinical signs: 

The majority of the top-dose animals responded to the start of treatment by a period of anorexia/reduced or altered fecal output. This was mainly confined to the first week of dosing although it persisted for longer in some animals. Cold ears were occasionally noted at this dose.

Bodyweight, bw change, gravid uterine weight and food consumption: 

Mean food intake at 62.5 mg/kg bw/d was markedly reduced on d7-8 of pregnancy. However, steady recovery occurred during the remaining dosing period, and after cessation of treatment, values were superior to control. There was also an initial slight decrease in food consumption at 25 mg/kg bw/d. At the top-dose, mean bodyweight gain on d7-9 was also lowered significantly. However, although parity with control was regained by the end of the dosing period, a further loss of bodyweight was observed between d24-29 for mean values (all pregnant dams), due to 3 dams aborting and 2 others totally resorbing their litters (all late embryonic deaths). For mean values for dams with live young, bodyweight recovery was not maintained after cessation of treatment, due in part, to a high number of late resorptions (with concomitant low litter size and weight) and a clear difference from control was evident at termination. For dams with live young at 25, 10 and 4 mg/kg bw/d, although there appeared to be a slight dose-related bodyweight loss during d7-9, gains thereafter were similar or superior to control. 

Necropsy: no findings related to treatment.
Table B.6.6.2.2-3a: Teratogenicity study of Metconazole (cis/trans) in rabbits –main study (Masters, 1991a):

MATERNAL DATA 

	Dose (mg/kg bw/d)
	0
	4
	10
	25
	62.5

	
	
	
	
	
	

	Mated/treated
	16
	16
	17
	16
	16

	Died
	0
	0
	1°
	0
	0

	Killed
	0
	0
	1°°
	0
	0

	Clinical signs
	Anorexia-reduced/altered fecal output
	
	
	
	
	↑

	
	Cold ears
	
	
	
	
	↑

	Pregnant
	13
	15
	12
	11
	15

	Abortion
	1
	0
	1
	0
	3

	Dams with any resorption
	6
	8
	8
	8
	12

	Dams with total resorption
	0
	0
	0
	0
	2

	Dams with live young
	12
	15
	11
	11
	10

	Feed consumption
	d7-8
	
	
	
	↓19%
	↓60%

	
	d7-19
	
	
	
	
	↓27%

	Bodyweight gain   (g) 
	d7-9
	3
	-10
	-15
	-37
	-142**

	
	d7-20
	120
	169
	90
	181
	103

	
	d7-29
	302
	391
	275
	382
	125*


Statistical significant modification: *p<0.05, ** p<0.01, ***p<0.001 

°found dead d18, probable dosing error, °° sacrificed d16, animal was replaced, as adverse signs began prior to start of treatment.

LITTER DATA: 

Litter size, pre- and post implantation loss: 

At 62.5 mg/kg bw/d, there was a statistically significant increase in late embryonic deaths which resulted in a markedly increased postimplantation loss and reduced mean litter size. At 25 and 10 mg/kg bw/d, values for late embryonic death were slightly higher than controls and this was reflected in the relatively higher post-implantation loss and slightly lower mean litter size.

Litter and mean fetal weight: 

At 62.5 mg/kg bw/d, there was a marked (and highly significant) reduction in mean litter weight. This was not only due to the lower mean litter size but was also a reflexion of a concomitantly lower mean fetal weight. At the other doses, litter weights were slightly lower than controls, and the findings were mainly related to the decreased litter sizes, since fetal weights were unaffected.

Malformations and anomalies: 

The incidence of malformed fetuses was 2/113 (2/12 litters), 9/124 (7/15 litters), 2/88 (2/11 litters), 9/88 (7/11 litters) and 8/42 (4/10 litters) in control, 4, 10, 25 and 62.5 mg/kg bw/d, respectively. Of note were the relatively high incidences of malformed fetuses at 25 and 62.5 mg/kg bw/d. The increased fetal and litter group incidence of fetal malformations at 4 mg/kg bw/d were stated to be outside the test facilities’ historical control, but the data were not given. Moreover, the incidence of any specific malformation was not increased (except the single incidence of hydrocephaly/cebocephaly). Thus the finding at the lowest dose was considered irrelevant. The incidence of visceral anomalies was essentially comparable in all groups. The presence of 4 hydrocephalies at 25 mg/kg bw/d was considered treatment-related.  The absence of findings at the top dose may well be explained by the fetotoxicity (post-implantation loss), thus precluding the appearance of some potential malformation.

At 62.5 mg/kg bw/d, it was stated that the percentage of skeletal anomalies was noticeably higher than control and other test groups, and was principally due to the incidence of cranial anomalies and cervical ribs. However, this conclusion may be questionable, since only about 30% of the fetuses survived at the top-dose. Although at 25 mg/kg bw/d the percentage of skeletal anomalies was similar to controls, it was noted that the incidences of sutural bones and cervical ribs were also higher than control, with no instances of either at 10 or 4 mg/kg bw/d. 

Skeletal variants: slight intergroup variations in mean incidence of fetuses with extra (13) ribs or variants sternebrae did not suggest any adverse effect of treatment. 

Table B.6.6.2.2-3b: Teratogenicity study of Metconazole (cis/trans) in rabbits –main study (Masters, 1991a): LITTER DATA

	Dose (mg/kg bw/d)
	0
	4
	10
	25
	62.5

	number of litters examined
	13
	15
	12
	11
	15

	Early embryonic deaths (mean)
	0.3
	0.3
	0.3
	0.3
	0.4

	Late embryonic deaths (mean)
	0.5
	0.3
	1.0
	1.2
	4.3***

	corpora lutea (mean)
	11.3
	10.3
	11.1
	10.6
	11.4

	implantations (mean)
	9.6
	8.9
	9.3
	9.5
	9.1

	Pre-implantation loss (%)
	8.0
	13.7
	14.2
	11.2
	19.5

	Post-implantation loss (%)
	15.5
	7.5
	21.4
	15.0
	73.8***

	Live litter size (mean)
	8.7
	8.3
	7.3
	8.0
	2.8***

	Litter weight2  
	
	↓10%
	↓11%
	↓14%
	↓61%***

	Fetus weight2
	
	
	
	
	↓10%

	Fetal malformations
	% fetuses
	1.9
	7.5
	3.8
	11.6
	13.3

	
	% litters
	16. 7
	46.7
	18.2
	63.6
	40.0

	Gross/visceral anomalies
	% fetuses
	5.4
	6.3
	4.1
	3.7
	8.3

	
	% litters
	33.3
	40.0
	36.4
	27.3
	20.0

	Skeletal anomalies
	% fetuses
	15.2
	18.5
	8.5
	15.1
	56.4**

	
	% litters
	66.7
	73.3
	54.5
	63.6
	90.0

	     Visceral and skeletal malformations1
	
	
	
	
	

	
	Number of fetuses (litters) examined
	113 (12)
	124 (15)
	88 (11)
	88 (11)
	42 (10)

	Cranial
	hydrocephaly
	0
	1

0.8%(6.7%)
	0
	4 (4)

4.5% (36%)
	0

	
	cebocephaly
	0
	1
	0
	1
	0

	Appendicular
	amelia/peromelia
	0
	0
	0
	2 (2) 

2.3% (18%)
	1

	
	forelimb/  hind limb flexure /talipes
	1
	1
	1
	0
	1

	
	oligodactyly
	0
	0
	0
	1

1.1%(9%)
	0

	Visceral anomalies1,3
	
	
	
	
	

	
	Number of fetuses (litters) examined
	111 (12)
	115 (15)
	86 (11)
	79 (11)
	34 (10)

	Liver
	Abnormal lobation
	0
	0
	2 (2)
	1
	2 (1)

	Skeletal anomalies1,3
	
	
	
	
	

	
	Number of fetuses (litters) examined
	111 (12)
	115 (15)
	86 (11)
	79 (11)
	34 (10)

	Cranial
	Connected jugal to maxilla
	3 (3)
	9 (4)
	2 (2)
	2 (2)
	7 (3)

	
	Sutural bones
	2 (2)
	0
	0
	5 (3)
	4 (3)

	Cervical
	Cervical ribs
	2 (1)
	0
	0
	5 (3)
	4 (3)


(1) : number of fetuses (litters) affected; (2) : measured only on litters with live young; (3)  : malformed fetuses excluded

Statistical significant modification: ** p<0.01, ***p<0.001 

°found dead d18, probable dosing error, °° sacrificed d16, animal was replaced, as adverse signs began prior to start of treatment.

Historical controls (source: MARTA & MTA, 1992-1994; i.e. NOT in-house H.C.)

106 studies (13672 fetuses/1827 litters) percentual fetal (litter) incidence: 

●hydrocephaly: 

mean 0.139% (0.49%), 
max: 5.20% (11.1%), 

●amelia-brachy/oligodactyly
mean 0.0% (0.0%)

max: 0.0% (0.0%)

Historical controls (source: HRC, NZW rabbits (Interfauna), 1988-1993; i.e. in-house H.C.)

37 studies (4640 fetuses/588 litters) percentual fetal (litter) incidence: 

●hydrocephaly: 

mean 0.129% (1.08%), 
max: 2.13% (14.3%)
Conclusions : 

The results obtained from this main study and the preliminary one showed clearly that a dose of 62.5 mg/kg bw/d Metconazole cis/trans: 80/15 induce clear signs of maternal toxicity, an increase in resorptions, reduced fetal weight amongst survivors and a greater incidence of structural defects. 

At 25 mg/kg bw/d maternal toxicity was slight as indicated by an initial slight decrease in food consumption but the same embryo/fetotoxic and developmental effects as those observed at the higher dose were noted. 

The data at 10 and 4 mg/kg bw/d were inconsistent and it could not be concluded with certainty on this study alone if the marginally inferior values to control for initial bodyweight changes in dams and the decrease in litter sizes/weights are related to treatment or not. However, it appeared that, on basis of the increased incidence of both embryonic deaths and post-implantation losses, the fetal toxicity NOAEL was to be established at 4 mg/kg bw/d.

Since a single incidence of hydro/cebocephaly was also observed at 4 mg/kg bw/d in the main study, the study lab concluded that the possibility of a low incidence, but nevertheless treatment-related effect in the lower dose-ranges could not be ruled out, when both studies were taken into account. However, although the notifier failed to explain the incidence of malformations above both concurrent and in-house historical control rates, it is a matter of speculation whether single or apparently spurious events at some doses, in some instances without inter-study consistence or appearing without any dose-effect relationship, could be a priori treatment related. It is the position of the rapporteur that the single incidence of malformed fetuses at the low doses, especially in the current context of the high variability, should probably not be taken into account for the determination of no-effect levels.

The apparently global increased incidence of the malformations or anomalies at 4 mg/kg bw/d was not clearly associated with specific findings (except single excursion of hydrocephaly at the lowest dose, but the singularity of this finding makes relationship with treatment dubious). Therefore, following reference doses were defined:

NOAEL maternal toxicity: 10 mg/kg bw/d 

LOAEL maternal toxicity: 25 mg/kg bw/d     (based on ↓feed cons, ↓bw gain)

NOAEL fetal toxicity: 4 mg/kg bw/d

LOAEL fetal toxicity: 10 mg/kg bw/d 
      (based on ↑late embryonic deaths, ↑post-implantation loss)

NOAEL developmental toxicity: 10 mg/kg bw/d

LOAEL developmental toxicity: 25 mg/kg bw/d (based on ↑hydrocephaly, ↑amelia/peromelia)

●Additional study  (0, 2, 4 and 10 mg/kg bw/d):

MATERNAL DATA:

There were no obvious signs of reaction to treatment or clear dose-related differences in food consumption or bodyweight change with values for treated groups either similar or superior to control. At 10 mg/kg bw/d, dams had reduced weight gain on days 15 to 20. It is unclear whether this observation was attributable to effects of the test substance, since no dose-related decrease was observed. There were 3 mortalities, all considered to be unrelated to treatment; 2 occurred at 10 mg/kg bw/d and were due to probable intubation errors and the third rabbit died prior to the start of treatment. Incidences of occasional macroscopic findings did not suggest any association with treatment.

Table B.6.6.2.2-4a: teratogenicity study of Metconazole (cis/trans) in rabbits –additional study (Masters, 1991a)

MATERNAL DATA

	Dose (mg/kg bw/d)
	0
	2
	4
	10

	MATERNAL DATA

	Mated
	18
	19
	18
	19

	Died
	0
	1°
	0
	0

	Killed
	0
	0
	0
	2°°

	Non-pregnant
	1
	1
	1
	0

	Abortion
	1
	0
	1
	1

	Dams with live young
	16
	17
	16
	16


1 : group incidence: number of fetuses (litters) affected, °died prior to treatment, °°intubation error

LITTER DATA:  (see table B.6.6.2.2-4b on next page)
Abortions: 

There were 3 incidences of abortions; 1 in the control group, another at 4 mg/kg bw/d and a third at 10 mg/kg bw/d. as the incidence was the same in each group and therefore not clearly related to treatment, only dams with live young at termination have been considered. 

Litter parameters: 

Of note was the high pre-implantation loss in the control group, with subsequent lower litter size. 

Malformations and anomalies: 

The incidence of malformed fetuses was 3/98, 5/116, 5/132 and 9/110 in control, 2, 4 and 10 mg/kg bw/d, respectively. Both similarities and differences from the earlier main study were observed at 4 and 10 mg/kg bw/d. Overall incidence of malformed fetuses at 10 mg/kg bw/d was higher than seen at the same dose in the first study (9.5% fetuses/ 37.5% litters compared to 3.8% fetuses/ 18.2% litters). Conversely, the number of malformations at 4 mg/kg bw/d was lower than in the previous study (4.0% fetuses/ 31.3% litters compared to 7.5% fetuses/ 46.7% litters). 

The only effect observed at the top-dose, and exceeding the historical control rate, was hydrocephaly, which was also observed in the other study.

Although the incidence of visceral anomalies at 10 mg/kg bw/d was higher than control, principally due to the occurrence of corneal or lenticular opacities, no such findings have been observed in any other rabbit studies, and was therefore considered of doubtful toxicological relevance. The percentage incidence of skeletal anomalies was unrelated to treatment. 

Skeletal variants: 

Slight intergroup variations in mean incidence of fetuses with extra (13) ribs or variants sternebrae did not suggest any adverse effect of treatment.

Based upon the additional study, following reference doses were suggested:

NOAEL maternal toxicity = NOAEL fetal toxicity = 10 mg/kg bw/d

NOAEL developmental toxicity= 4 mg/kg bw/d

LOAEL developmental toxicity= 10 mg/kg bw/d (based on ↑hydrocephaly)

Table B.6.6.2.2-4b: teratogenicity study of Metconazole (cis/trans) in rabbits –additional study (Masters, 1991a)

LITTER DATA

	Dose (mg/kg bw/d)
	0
	2
	4
	10

	number of litters examined
	16
	17
	16
	17

	Early embryonic deaths (mean)
	0.4
	1.2
	0.3
	0.8

	Late embryonic deaths (mean)
	0.4
	0.7
	0.9
	0.6

	corpora lutea (mean)
	9.4
	10.8
	10.4
	10.4

	implantations (mean)
	7.0
	8.8
	9.4
	8.3

	Pre-implantation loss (%)
	26.0
	18.5
	11.6
	18.8

	Post-implantation loss (%)
	14.1
	19.3
	11.8
	16.6

	Live litter size (mean)
	6.1
	6.8
	8.3
	6.9

	Litter weight (g)
	281.9
	300.5
	356.7
	298.0

	Fetus weight (g)
	47.6
	45.3
	44.6
	44.5

	Fetal malformations
	% fetuses
	4.5
	6.6
	4.0
	9.5

	
	% litters
	18.8
	17.6
	31.3
	37.5

	Gross/visceral anomalies
	% fetuses
	4.2
	9.8
	4.7
	12.9

	
	% litters
	12.5
	35.3
	31.1
	50.0

	Skeletal anomalies
	% fetuses
	12.9
	15.3
	10.5
	14.0

	
	% litters
	43.8
	58.8
	43.8
	50.0

	Visceral and skeletal malformations1
	
	
	
	

	Number fetuses (litters) examined
	98 (16)
	116 (17)
	132 (16)
	110 (16)

	Cranial
	hydrocephaly
	0
	0
	0
	2 (2)

1.8% (12.5%)

	
	cebocephaly
	1

1% (6.25%)
	0
	0
	2 (2)

1.8% (12.5%)

	Appendicular
	Brachydactyly
	0
	1
	0
	0

	
	Forelimb flexure/talipes
	0
	1
	0
	1

	Visceral anomalies1
	
	
	
	

	Number fetuses (litters) examined
	95 (16)
	111 (17)
	127 (16)
	101 (16)

	Cranial
	Corneal/lenticular opacity
	0
	0
	0
	9 (4)

	Liver
	Abnormal lobation
	0
	1
	1
	2 (2)

	Skeletal anomalies1
	
	
	
	

	Number fetuses (litters) examined
	95 (16)
	111 (17)
	127 (16)
	101 (16)

	Cranial
	Sutural bones
	0
	0
	3 (3)
	2 (2)

	
	Connected jugal to maxilla
	5 (3)
	3 (2)
	7 (3)
	5 (3)


1 : group incidence: number of fetuses (litters) affected, °died prior to treatment, °°intubation error

Historical controls (source: MARTA & MTA, 1992-1994; i.e. NOT in-house H.C.)

106 studies (13672 fetuses/1827 litters) percentual fetal (litter) incidence: 

●hydrocephaly: 

mean 0.139% (0.49%), 
max: 5.20% (11.1%), 

●amelia-brachy/oligodactyly
mean 0.0% (0.0%)

max: 0.0% (0.0%)

Historical controls (source: HRC, NZW rabbits (Interfauna), 1988-1993; i.e. in-house H.C.)

37 studies (4640 fetuses/588 litters) percentual fetal (litter) incidence: 

●hydrocephaly: 

mean 0.129% (1.08%), 
max: 2.13% (14.3%)
Guidelines:
Protocol in compliance with test method  B31 of directive 87/302/EEC.

GLP status:
The study is GLP.

Materials and methods:

Main study:

16/17 presumed pregnant NZW rabbits (Interfauna, UK Ltd.)/dose received Metconazole WL148271 (95.3% pure, cis/trans: 83.7/16.3, B.n° 81-01, ST 89/088) in 1% methylcellulose by gavage at dose levels of 0, 4, 10, 25 and 62.5 mg/kg bw/d from day 7 to day 19 of gestation inclusive. Dosing volume was 2 mL/kg bw. On day 29 of pregnancy, the females were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses fixed prior to examination for skeletal or visceral abnormalities.

The study is accepted.

Additional study:

According to the test facility,  the singular incidence of some cranial malformations at the lowest dose of the main test (4mg/kg bw/d) justified the conduct of an additional test, in order to better characterize the potential developmental toxicity between 2-10 mg/kg bw/d.

18/19 presumed pregnant NZW rabbits (Interfauna, UK Ltd.)/dose received Metconazole WL148271 (95.3% pure, cis/trans: 83.7/16.3, B.n° B.n° 89-01, ST 89/088) in 1% methylcellulose by gavage at dose levels of 0, 2, 4 and 10 mg/kg bw/d from day 7 to day 19 of gestation inclusive. Doses were selected on the basis of the previous main teratogenicity study. Dosing volume was 2 mL/kg bw. On day 29 of pregnancy, the females were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses examined for gross changes. Fetuses were subsequently examined for skeletal abnormalities. 

The study is accepted.

Preliminary study:

6 presumed pregnant NZW rabbits (Interfauna, UK Ltd.)/dose received Metconazole WL148271 (95.3% pure, cis/trans: 83.7/16.3, B.n° B.n° 89-01, ST 89/088) in 1% methylcellulose by gavage at dose levels of 0, 10, 30 and 90 mg/kg bw/d from day 7 to day 19 of gestation inclusive. Dosing volume was 2 mL/kg bw. On day 29 of pregnancy, the females were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses examined for gross changes. 

In a pilot study comprising 3 pairs of non-pregnant females, marked toxicity (anorexia, cold ears and marked bodyweight loss) was observed at 100 and 400 mg/kg bw/d, whereas at 25 mg/kg bw/d the findings were equivocal , with 1 animal showing an adverse response, whilst the other was unaffected.

General conclusion of main an additional studies: 

When considering the main and additional studies on the developmental effects of Metconazole cis/trans, it was obvious that at 25 mg/kg bw/d, maternal toxicity was high (decreased feed consumption and bw gain); at the top-dose, the drastically reduced litter size even precluded a proper interpretation of occurring malformations.

At 25 mg/kg, an increased incidence of hydrocephaly and amelia/peromelia was found, whereas no such finding was recorded at the next-lower dose. However, in the additional study, an increased incidence of hydrocephaly was detected at 10 mg/kg bw/d. At the lower doses, (0, 2 and 4 mg/kg bw/d), no relevant increase of any malformation was detected. 

Grossly, the dose of 10 mg/kg bw/d was considered a NOAEL for maternal toxicity. Fetal toxicity NOAEL was 4 mg/kg bw/d, based upon the increased incidence of embryonal deaths and post-implantation losses, and 4 mg/kg bw/d was considered a developmental NOAEL, due to the presence of hydrocephaly at 10 mg/kg bw/d.

- Rabbit, oral (gavage), Metconazole WL136148 (cis), 0, 2, 4, 10 and 40 mg/kg/d, d7-19 of pregnancy (Masters, 1992a) 
Findings: 

●Preliminary study (0, 2, 4, 10, 25 and 40 mg/kg  bw/d):

MATERNAL DATA: 

Clinical signs: 

At the top-dose, there was an increased incidence of cold ears post-dosing, occurring intermittently. At the next-lower dose, the incidence of this effect was mainly observed during the first week of treatment.

Bodyweight, bw change, gravid uterine weight and food consumption: 

An initial marked reduction in food consumption, persisting for the first 8 days of treatment (d7-14) and an initial bodyweight loss over the first 3 days of dosing, was observed in the top-dose animals. Subsequent recovery was followed by a period of retarded bodyweight gain during the last few days of the study. At 25 mg/kg bw/d, there was a slight initial bodyweight loss over the first 3 days of dosing and an essentially similar gain to the control group thereafter.

Table B.6.6.2.2-5a: teratogenicity study of Metconazole (cis) in rabbits –preliminary study (Masters, 1992a): 

MATERNAL DATA 

	Dose (mg/kg b.w./d)
	0
	2
	4
	10
	25
	40

	Dosed
	8
	8
	8
	8
	8
	8

	Non pregnant
	0
	1
	3
	2
	1
	0

	Dams with live young at d29
	8
	7
	5
	6
	7
	8

	Dams with embryonic deaths
	≤ 2
	8
	6
	5
	6
	4
	1

	
	≥ 3
	0
	1
	0
	0
	3
	7

	Clinical signs: cold ears
	1
	1
	1
	2
	3
	7

	Feed consumption
	d7-8
	
	
	
	
	↓11%
	↓29%*

	
	d7-19
	
	
	
	
	↓7%
	↓12%

	Bodyweight gain
	d7-9
	-20
	10
	1
	49
	-27
	-72

	
	d7-20
	171
	228
	221
	337
	178
	230


Statistically significant modification: *p<0.05

LITTER DATA:

At 40 mg/kg bw/d there was a marked increase in incidence of late in-utero deaths, resulting in reduced litter size. Fetal and litter weights were also reduced. At 25 mg/kg bw/d, the incidence of in-utero deaths was also higher, resulting in reduced litter size and weight.

The incidence of malformations was 1/71, 4/71, 2/50, 3/55, 3/47 and 3/31 (1/8, 2/7, 1/5, 3/6, 2/7 and 3/8 litters affected) in control, 2, 4, 10, 25 and 40 mg/kg bw/d, respectively. A higher incidence of fetuses with peromelia/brachydactyly, liver anomalies and skeletal changes was noted at 40 mg/kg bw/d. At 25 mg/kg bw/d, there was a higher number of fetuses with hydrocephaly and slightly higher numbers with liver and skeletal changes. At 10 mg/kg bw/d, 2 fetuses in 2 separate litters had either hydrocephaly or brachydactyly, but again the relevance of single excursions was questioned.

Table B.6.6.2.2-5b: teratogenicity study of Metconazole (cis) in rabbits –preliminary study (Masters, 1992a):

LITTER DATA 

	Dose (mg/kg b.w./d)
	0
	2
	4
	10
	25
	40

	Number of fetuses (litters) examined
	71 (8)
	71 (7)
	50 (5)
	55 (6)
	47 (7)
	31 (8)

	Late embryonic deaths
	0.3
	0.7
	0.4
	0.3
	1.1
	4.6**

	Pre-implantation loss (%)
	14.8
	7.1
	3.7
	10.1
	10.5
	18.7

	Post-implantation loss (%)
	6.5
	10.7
	8.1
	6.6
	21.0
	58.0**

	Live litter size
	8.9
	10.1
	10.0
	9.2
	6.7
	3.9**

	Litter weight  
	
	
	
	
	
	↓60%**

	Fetus weight
	
	
	
	
	
	↓8%

	Fetal malformations
	% fetuses
	1.0
	6.5
	3.3
	5.4
	6.9
	7.4

	Gross/visceral anomalies
	% fetuses
	1.0
	5.2
	8.5
	3.5
	6.0
	28.1*

	Skeletal anomalies
	% fetuses
	15.7
	17.4
	10.3
	15.0
	31.0
	43.8

	     Visceral and skeletal malformations1

	Number of fetuses (litters) examined
	71 (8)
	71 (7)
	50 (5)
	55 (6)
	47 (7)
	31 (8)

	Cranial
	Hydrocephaly
	0
	0
	0
	1 (1)§
	3 (2)
	0

	Appendicular
	Peromelia
	0
	0
	0
	0
	0
	1 (1)

	
	Brachydactyly
	0
	0
	0
	1 (1)
	0
	2 (2)

	
	Forelimb flexures
	0
	2 (2)
	0
	0
	0
	1 (1)

	Visceral anomalies1

	Number of fetuses (litters) examined
	70 (8)
	67 (7)
	48 (5)
	51 (6)
	44 (7)
	28 (8)

	Liver
	Abnormal lobation
	0
	0
	0
	0
	0
	4 (3)

	
	Subcapsular cysts
	0
	0
	1 (1)
	0
	0
	1 (1)

	
	Pale subcapsular areas
	0
	0
	0
	0
	3 (2)
	1 (1)

	
	Necrotic lobe
	0
	0
	0
	0
	0
	2 (2)

	
	Total affected
	0
	0
	1 (1)
	0
	3 (2)
	5 (3)

	Skeletal anomalies1

	Number of fetuses (litters) examined
	70 (8)
	67 (7)
	48 (5)
	51 (6)
	44 (7)
	28 (8)

	Cranial
	Sutural bones
	1
	2
	0
	1
	1
	1

	
	Connected jugal/maxilla
	6
	4
	3
	0
	3
	6

	Cervical
	Cervical ribs
	0
	9
	0
	0
	4
	3


1 :number of fetuses (litters) affected, 2: malformed fetuses excluded; § :fetus with multiple malformations

Statistically significant modification: *p<0.05, ** p<0.01

Conclusion: 

At 25 and 40 mg/kg bw/d Metconazole 95% cis maternal toxicity was observed as well as an increase in late resorptions resulting in reduced litter size/weight. The incidence of fetuses with hydrocephaly and/or limbs malformations was increased at doses equal or higher than 10 mg/kg bw/d, however, because of the relatively few litters examined and the inconsistency of the pattern of malformations (the most severely malformed fetus was in the 10 mg/kg bw/d group), it is inappropriate to draw a causal relationship for these malformations.

●Main study (0, 2, 4, 10, 40 mg/kg bw/d)

see table B.6.6.2.2-6

Maternal data:

Mortality or abortions: none.

Clinical signs: 

At 40 mg/kg bw/d, 7/12 pregnant animals had cold ears post dosing, on at least 3 days during the treatment period, compared to 2/14 control animals; this was considered to be a non-specific sign.

Bodyweight, bw change, gravid uterine weight and food consumption: 

A marked and significant reduction in food consumption at the start of treatment (d7-8) at the top-dose was followed by progressive recovery with a superior value to the control on cessation of dosing (d20-23). Feed consumption at 10 mg/kg bw/d was slightly reduced from the onset of treatment, attaining statistical significance during d11-14. Thereafter intake at this dose was essentially similar to the control group. At 10 mg/kg bw/d and above, there was an initial dose-related bodyweight loss (d7-9) which attained statistical significance (p<0.01). Some recovery of bodyweight occurred from d9 but bodyweight gain at these doses was reduced through the end of the dosing period. Following cessation of dosing, mean weight gain at 10 mg/kg bw/d was superior to that of the control group with the effect been restored at termination (d29). However, bodyweight gain of top-dose animals remained significantly lower than the control group (p<0.05) with a further divergence during d24-29 (probably due to a general reduction of litter weight observed at termination).

Necropsy: no relevant findings.
Table B.6.6.2.2-6a: teratogenicity study of Metconazole (cis) in rabbits –main study (Masters, 1992a): 

MATERNAL DATA 

	Dose (mg/kg bw/d)
	0
	2
	4
	10
	40

	Mated
	16
	16
	16
	16
	16

	Clinical signs: cold ears (incidence /16)
	2
	4
	3
	4
	7

	Pregnant
	14
	16
	16
	14
	12

	Dams with embryonic deaths
	≤ 2
	13
	13
	14
	12
	4

	
	≥ 3
	1
	3
	2
	2
	8

	Dams with live young at d29
	14
	16
	16
	14
	12

	Feed consumption
	d7-8
	
	
	
	↓7%
	↓43%**

	
	d9-10
	
	
	
	↓9%
	↓24%**

	
	d11-14
	
	
	
	↓13%**
	↓13%**

	
	d7-19
	
	
	
	↓8%
	↓22%

	Bodyweight
	d9
	
	
	
	↓2%**
	↓5%**

	
	d11
	
	
	
	↓2%*
	↓4%**

	
	d15
	
	
	
	
	↓4%**

	
	d20-29
	
	
	
	
	↓3-4%*

	Bodyweight gain (g)
	d7-9
	43
	14
	29
	-15
	-116

	
	d7-11
	64
	36
	50
	17
	-50

	
	d7-20
	211
	247
	226
	174
	117

	
	d7-29
	416
	464
	442
	404
	269


Statistically significant modification: *p<0.05, ** p<0.01

LITTER DATA:  (see Table B.6.6.2.2-6b on page 107) 

Litter size, pre- and post implantation loss: 

There were no total litter losses at any dose. At the top-dose, an increased number of late embryonic deaths resulted in a markedly reduced mean litter size. 

Litter and mean fetal weight: 

Reduced mean litter size with a concomitant decrease of fetal weight resulted in a notably lower mean litter weight in top-dose animals.

Malformations and anomalies:

The incidence of malformed fetuses was 1/109, 3/133, 2/135, 5/139 and 9/69 (1/14, 3/16, 2/16, 4/14 and 6/12 litters affected) in control, 2, 4, 10 and 40 mg/kg bw/d, respectively. Of note were the incidences of hydrocephaly/hydranencephaly at 10 and 40 mg/kg bw/d and shortened/absent limbs/digits at 2 and 10 mg/kg bw/d, but the finding was obviously without dose-effect relationship. There was also an increased proportion of fetuses with both visceral and skeletal anomalies at 40 mg/kg bw/d, mainly due to abnormal liver lobulation and various non-specific skeletal anomalies. The observed liver abnormalities at the intermediate doses were of questionable relevance in the absence of any dose-related appearance. However, the incidence of fused liver lobes at the top-dose was not neglected as it was also present in the preliminary study. Although liver morphology is quite variable, the effect of treatment was considered pertinent, especially because H.C. incidences were not provided.

Skeletal variants: 

The slight intergroup variations in mean incidence of fetuses with extra (13) ribs or variants sternebrae did not suggest any adverse effect of treatment.

Conclusion: 

Administration of 40 mg/kg bw/d Metconazole 95% cis to pregnant rabbits show a clear effect on the dam with a concomitant increase in late resorptions, reduced mean fetal weight amongst survivors and a higher proportion of fetuses with structural defects. The latter was quantified by the increased incidence of fetal malformations, gross/visceral anomalies and skeletal anomalies. 

At 10 mg/kg bw/d  both fetal and litter incidence of  malformations was still increased; there was one litter showing hydrocephaly/cebocephaly, which, in the context of the increased incidence at the next dose, could not be excluded being treatment-related. 

At 4 and 2 mg/kg bw/d there was no clear maternal effects but 2 fetuses (in separate litters) at 2 mg/kg bw/d showed similar structural defects (i.e. limb/digit reductions) to those seen at 10 mg/kg bw/d and above in this and previous studies. However, the definite absence of any dose-relationship made the observations at the lowest dose rather discutable.

NOAEL maternal toxicity= 4 mg/kg bw/d

LOAEL maternal toxicity= 10 mg/kg bw/d (based on ↓bw, ↓bw gain, ↓feed consumption)

NOAEL fetal toxicity=  10 mg/kg bw/d

LOAEL fetal toxicity= 40 mg/kg bw/d (based on ↑late embryonic deaths, ↑post-implantation loss, ↓ litter weight)

NOAEL development=  4 mg/kg bw/d

LOAEL development= 10 mg/kg bw/d (based on ↑hydrocephaly).

Guidelines:
Protocol in compliance with test method  B.31 of directive 87/302/EEC.

GLP status:
The study is GLP.

Materials and methods:

Main study:

16 presumed pregnant NZW rabbits (Interfauna, UK Ltd.)/dose received Metconazole WL136248 cis  (94.2% pure, B.n° 12, ST 91/016) in 1% methylcellulose by gavage at dose levels of 0, 2, 4, 10 and 40 mg/kg bw/d from d7 to d19 of gestation inclusive. Dosing volume was 2 mL/kg bw. On d29 of pregnancy, the ♀ were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses fixed prior to examination for skeletal or visceral abnormalities.

The study is accepted.

Preliminary study:

8 presumed pregnant NZW rabbits (Interfauna, UK Ltd.)/dose received Metconazole WL136248 cis (94.2% pure, B.n° 12, ST 91/016) in 1% methylcellulose by gavage at dose levels of 0, 2, 4, 10, 25 and 40 mg/kg bw/d from d7 to d19 of gestation inclusive. Dosing volume was 2 mL/kg bw. On d29 of pregnancy, the ♀ were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses were examined for visceral and subsequently for skeletal abnormalities.

Table B.6.6.2.2-6b: teratogenicity study of Metconazole (cis) in rabbits –main study (Masters, 1992a):

LITTER DATA

	Dose (mg/kg bw/d)
	0
	2
	4
	10
	40

	Number fetuses (litters) examined
	109 (14)
	133 (16)
	135 (16)
	139 (14)
	69 (12)

	Early embryonic deaths (mean)
	0.4
	0.6
	0.6
	0.4
	0.4

	Late embryonic deaths (mean)
	0.5
	0.6
	0.4
	0.8
	3.7**

	corpora lutea (mean)
	10.3
	11.6
	11.8
	12.6
	11.8

	implantations (mean)
	8.7
	9.5
	9.4
	11.1
	9.8

	Pre-implantation loss (%)
	15.3
	16.4
	19.8
	10.5
	15.6

	Post-implantation loss (%)
	9.9
	11.0
	10.7
	10.3
	40.7**

	Live litter size (mean)
	7.8
	8.3
	8.4
	9.9
	5.8

	Litter weight  
	
	
	
	
	↓32%

	Fetus weight
	
	
	
	↓8%
	↓8%

	Fetal malformations
	% fetuses
	0.9
	2.1
	1.3
	4.2
	8.9**

	
	% litters
	7.1
	18.8
	12.5
	28.6
	50.0

	Gross/visceral anomalies
	% fetuses
	7.5
	11.5
	9.9
	5.9
	24.4

	
	% litters
	35.7
	50.0
	62.5
	42.9
	66.7

	Skeletal anomalies
	% fetuses
	21.2
	16.2
	13.6
	16.5
	33.7

	
	% litters
	71.4
	68.8
	56.3
	71.4
	66.7

	Visceral / skeletal malformations1

	Number fetuses (litters) examined
	109 (14)
	133 (16)
	135 (16)
	139 (14)
	69 (12)

	Cranial
	Hydrocephaly/ hydranencephaly
	0
	0
	0
	1 (1)

0.72%(7.14%)
	3 (3)

4.3% (25%)

	Limbs
	Forelimb flexures
	0
	3 (3)
	0
	2 (2)
	1 (1)

	
	Oligodactyly
	0
	2 (2)
	0
	0
	0

	
	Brachydactyly
	0
	1 (1)
	0
	1 (1)
	0

	Visceral anomalies1,2

	Number fetuses (litters) examined
	108 (14)
	130 (16)
	133 (16)
	134 (14)
	60 (12)

	Liver
	Abnormal lobation
	0
	0
	1 (1)
	1 (1)
	6 (5)

	
	Subcapsular cysts
	0
	2 (2)
	2 (2)
	1 (1)
	1 (1)

	
	Pale subcapsular areas
	2 (2)
	0
	0
	0
	3 (3)

	
	Dark protrusion
	0
	1 (1)
	0
	0
	0

	
	Total affected
	2 (2)
	3 (3)
	3 (2)
	2 (2)
	7 (5)

	Skeletal anomalies1,2

	Number fetuses (litters) examined
	108 (14)
	130 (16)
	133 (16)
	134 (14)
	60 (12)

	Cranial
	Sutural bones
	2 (2)
	2 (2)
	6 (4)
	3 (3)
	3 (2)

	
	Connected jugal to maxilla
	4 (4)
	12 (7)
	5 (3)
	11 (4)
	7 (4)

	
	Irreg. ossification cranial bones
	1 (1)
	0
	1 (1)
	0
	5 (5)

	Cervical
	Cervical ribs
	7 (4)
	1 (1)
	1 (1)
	3 (2)
	0


1 :number of fetuses (litters) affected, 2: malformed fetuses excluded

Statistically significant modification: *p<0.05, ** p<0.01

Historical controls (source: MARTA & MTA, 1992-1994; i.e. NOT in-house H.C.)

106 studies (13672 fetuses/1827 litters) percentual fetal (litter) incidence: 

●hydrocephaly: 

mean 0.139% (0.49%), 
max: 5.20% (11.1%), 

●amelia-brachy/oligodactyly
mean 0.0% (0.0%)

max: 0.0% (0.0%)

Historical controls (source: HRC, NZW rabbits (Interfauna), 1988-1993; i.e. in-house H.C.)

37 studies (4640 fetuses/588 litters) percentual fetal (litter) incidence: 

●hydrocephaly: 

mean 0.129% (1.08%), 
max: 2.13% (14.3%)
- Rabbit, oral (gavage), Metconazole WL136148 (cis), 0, 0.5, 1, 2, 10 and 40 mg/kg/d, d7-19 of pregnancy (Masters, 1992b) 
Findings:  (see table B.6.6.2.2-7)

MATERNAL DATA:
Mortality and abortions: no relevant findings.

Clinical signs: no relevant findings.

Bodyweight, bw change, gravid uterine weight and food consumption: 

At 40 mg/kg bw/d, a marked and significant reduction in food consumption at the start of treatment (d7-8) was followed by good recovery with superior intake to the control immediately after cessation of dosing (d20-23). Following initiation of treatment at 40 mg/kg bw/d, there was a bodyweight loss to day 9, which affected all animals and attained statistical significance (p<0.01). Thereafter good recovery occurred and weight gain throughout the remaining period of treatment was generally superior to that of the controls. Between days 24 to 29, bodyweight gain was again slightly reduced at this dose, however, this was probably due to a general reduction of litter weight observed at termination.

Necropsy: no findings related to treatment.
Table B.6.6.2.2-7a: Teratogenicity study of Metconazole (cis) in rabbits (Masters, 1992b):

MATERNAL DATA

	Dose (mg/kg b.w./d)
	0
	0.5
	1
	2
	10
	40

	Dosed
	18
	18
	18
	19
	18
	19

	Pregnant
	18
	18
	17
	18
	18
	17

	Dams with live young at d29
	18
	17
	17
	17
	18
	16

	Dams with embryonic deaths
	≤ 2
	18
	17
	16
	12
	15
	11

	
	≥ 3
	0
	0
	1
	5
	3
	5

	Feed consumption
	d7-8
	
	
	
	
	
	↓29%**

	
	d9-10
	
	
	
	
	
	↓16%**

	
	d11-14
	
	
	
	
	
	↓10%

	
	d15-19
	
	
	
	
	
	↓6%

	
	d7-19
	
	
	
	
	
	↓12%*

	Bodyweight gain (g)
	d7-9
	-12
	-6
	4
	-10
	8
	-109

	
	d7-20
	222
	165
	181
	216
	201
	141


Statistical significant modification: *p<0.05, ** p<0.01 

LITTER DATA: (see table B.6.6.2.2-7b on page 110)
Litter size, pre- and post implantation loss: 

At 40 mg/kg bw/d, an increased number of late embryonic deaths resulted in a slightly reduced litter size. At 10 and 2 mg/kg bw/d, there was a suggestion of a slight increase in in-utero deaths. However, differences from control were neither statistically significant, nor dose-dependent and the majority of deaths at both doses were early (only placenta visible at termination). Therefore, a relationship to treatment was considered dubious. 

Litter and mean fetal weight: 

At 40 mg/kg bw/d, reduced mean litter size combined with a significantly lower mean fetal weight resulted in a notably lower mean litter weight than the control group.

Malformations: 

The incidence of malformed fetuses was 7/152, 5/160, 1/156, 3/139, 9/165 and 18/126 (7/18, 5/17, 1/17, 3/17, 6/18 and 11/16 litters affected) in control, 0.5, 1, 2, 10 and 40 mg/kg bw/d, respectively. Overall, the incidence of malformed fetuses at 40 mg/kg bw/d was over double that seen in the control group and apart from 5 fetuses in separate litters with forelimb flexure, there was no consistent pattern in the type of changes observed. 

In this study, there were 4 instances of hydrocephaly, 1 each at 40, 10 and 1 mg/kg bw/d and 1 in the control group. Hydrocephaly at 1 mg/kg bw/d and the control group was associated with cebocephaly, a combination occasionally seen in historic control data. However, as the incidences were the same as that of the control, a relationship to treatment in the context of this study is not conclusive. 

A further 2 fetuses showed marked digit reductions, both at 40 mg/kg bw/d and again, similar observations have been made previously at this dose. 

There were no limb/digit reductions seen at 10 or at either of the lower doses. Despite the single instance of hydrocephaly at 10 mg/kg bw/d and the minor digit reduction at 2 mg/kg bw/d which may have been related to treatment, the incidence of malformed fetuses at lower doses was similar to or lower than that of the control group.

Anomalies: 

Although the percentage incidence of fetuses with visceral anomalies at 40 mg/kg bw/d was slightly (non-statistically) higher than the control value, there is no clear evidence of any specific visceral change that could be considered a response to treatment. The previously reported increase in liver variations was not replicated. At 40 mg/kg bw/d and, to a lesser extent, 10 mg/kg bw/d there was a higher number of fetuses with skeletal anomalies, attaining statistical significance at the highest dose, primarily reflecting an increased incidence of connected jugal to maxilla, a change previously present, but not specifically associated with treatment.

Skeletal variants: no relevant findings.

Conclusion: 

Administration of 40 mg/kg bw/d Metconazole 95% cis to pregnant rabbits was associated with maternal effects and a concomitant increase in fetal deaths, reduced mean fetal weight amongst survivors and a higher proportion of fetuses with structural defects. At 10 and 2 mg/kg bw/d, 1 fetus in each of these two  groups showed a similar structural defect as those seen at 40 mg/kg bw/d in this and previous studies. However, the findings are ambiguous and a relationship to treatment is not conclusive. The apparent increase of any skeletal anomaly at 10 mg/kg bw/d was not associated with specific changes. The only consistent malformation at the highest dose-level in this study, are the forelimb flexures/malrotated hindlimbs.

NOAEL maternal toxicity= 10 mg/kg bw/d

LOAEL maternal toxicity= 40 mg/kg bw/d (based on ↓bw gain, ↓feed consumption)

NOAEL fetal toxicity=  10 mg/kg bw/d

LOAEL fetal toxicity= 40 mg/kg bw/d (based on ↑late resorptions, ↑post-implantation loss, ↓litter weight, ↓fetal weight)

NOAEL development=  10 mg/kg bw/d

LOAEL development= 40 mg/kg bw/d (based on ↑forelimb flexures / malrotated hindlimbs)

Guidelines:


Protocol in compliance with test method  B.31 of directive 87/302/EEC.

Remark: 

Contrarily to the previous experiments, the doses were splitted. It was not mentioned by the notifier what the justification of this altered protocol was. Given the rapid absorption and excretion of  the compound (even within 6h for low doses), it seemed inappropriate to separate the two doses, since peak plasma concentration,  necessary to obtain a potential teratogenic action, may not be achieved.

GLP status:
The study is GLP.

Materials and methods:

According to the test facility, the conduct of the present study was justified because incidences of brachydactily/oligodactily have been observed in the previous developmental study at 2 mg/kg bw/d (but not at higher doses).

18/19 presumed pregnant NZW rabbits (Interfauna, UK Ltd.)/dose received Metconazole cis (95.5% cis, B.n°12) in 1% methylcellulose by gavage at dose levels of 0, 0.5, 1, 2, 10 and 40 mg/kg bw/d from d7 to d19 of gestation inclusive. Dosing volume was 2 x 2 mL/kg bw, the 2 half doses were administered separed by at least 5 hours. On d29 of pregnancy, the ♀ were sacrificed and subjected to post-mortem examination. Litter parameters were determined and fetuses fixed prior to examination for skeletal or visceral abnormalities.

The study is considered to provide additional information.

Table B.6.6.2.2-7b: Teratogenicity study of Metconazole (cis) in rabbits (Masters, 1992b)

LITTER DATA

	Dose (mg/kg b.w./d)
	0
	0.5
	1
	2
	10
	40

	Number fetuses (litters) examined
	152 (18)
	160 (17)
	156 (17)
	139 (17)
	165 (18)
	126 (16)

	Early embryonic deaths (mean)
	0.3
	0.2
	0.5
	1.5
	0.7
	0.4

	Late embryonic deaths (mean)
	0.4
	0.5
	0.4
	0.3
	0.5
	1.8

	corpora lutea (mean)
	10.8
	11.8
	11.8
	11.6
	11.9
	11.6

	implantations (mean)
	9.1
	10.1
	10.1
	10.0
	10.3
	10.1

	Pre-implantation loss (%)
	15.9
	13.4
	14.2
	12.1
	13.0
	12.2

	Post-implantation loss (%)
	7.1
	6.4
	8.6
	17.1
	11.5
	21.1

	Live litter size (mean)
	8.4
	9.4
	9.2
	8.2
	9.2
	7.9

	Litter weight  
	
	
	
	
	
	↓19%*

	Fetus weight
	
	
	
	
	
	↓13%**

	Fetal malformations
	% fetuses 
	5.5
	3.2
	0.8
	2.0
	6.7
	13.7

	
	% litters
	38.9
	29.4
	5.9
	17.6
	33.3
	68.8

	Gross/visceral anomalies
	% fetuses 
	12.4
	3.2
	5.9
	4.5
	7.3
	15.4

	
	% litters
	61.1
	23.5
	29.4
	23.5
	27.8
	50.0

	Skeletal anomalies
	% fetuses 
	13.7
	11.2
	13.8
	12.0
	26.2
	33.2*

	
	% litters
	55.6
	70.6
	64.7
	70.6
	77.8
	87.5

	     Visceral and skeletal malformations1

	Cranial
	Hydrocephaly
	1

0.7%(5.6%)
	0
	1

0.6%(5.9%)
	0
	1

0.6%(5.6%)
	1

0.8%(6.3%)

	
	Cebocephaly
	1
	0
	1
	0
	0
	0

	Appen-dicular
	Forelimb flexure / malrotated hindlimb
	0
	1

0.6%(5.9%)
	0
	1

0.7%(5.9%)
	2 (2)

1.2% (11%)
	5 (5)

4% (31%)

	
	Ectrodactyly
	0
	0
	0
	0
	0
	1

	
	Brachydactyly
	0
	0
	0
	0
	0
	1

	Visceral anomalies1,2
	
	
	
	
	
	

	Liver
	Abnormal lobation
	3 (3)
	1
	1
	1
	0
	1

	
	Subcapsular cysts
	1
	1
	1
	0
	1
	0

	
	Pale subcapsular areas
	0
	0
	0
	0
	0
	1

	
	Reduced liver lobe
	0
	0
	0
	0
	0
	2

	
	Necrotic lobe
	0
	0
	0
	0
	0
	1

	
	Total affected
	4 (4)
	2 (2)
	2 (2)
	1
	1
	3 (3)

	
	
	
	
	
	
	
	

	Skeletal anomalies1,2
	
	
	
	
	
	

	Cranial
	Sutural bones
	4 (2)
	2 (2)
	5 (3)
	3 (3)
	6 (5)
	3 (3)

	
	Connected jugal/maxilla
	7 (4)
	2 (2)
	2 (2)
	6 (4)
	11 (7)
	24 (11)

	Cervical
	Cervical ribs
	2 (2)
	9 (6)
	4 (2)
	3 (2)
	2 (2)
	6 (4)

	
	irregular ossification vertebrae
	2 (2)
	3 (3)
	8 (5)
	2 (2)
	5 (5)
	9 (6)


1 :number of fetuses (litters) affected, 2: malformed fetuses excluded

Statistically significant modification: *p<0.05, ** p<0.01

Historical controls (source: MARTA & MTA, 1992-1994; i.e. NOT in-house H.C.)

106 studies (13672 fetuses/1827 litters) percentual fetal (litter) incidence: 

●hydrocephaly: 

mean 0.139% (0.49%), 
max: 5.20% (11.1%), 

●amelia-brachy/oligodactyly
mean 0.0% (0.0%)

max: 0.0% (0.0%)

●limb hyperflexion

mean 0.0541% (0.452%)
max: 0.89% (7.1%)

●limb rotation


mean 0.011% (0.076%)
max 0.116% (7.1%)

Historical controls (source: HRC, NZW rabbits (Interfauna), 1988-1993; i.e. in-house H.C.)

37 studies (4640 fetuses/588 litters) percentual fetal (litter) incidence: 

●hydrocephaly: 

mean 0.129% (1.08%), 
max: 2.13% (14.3%)
General conclusions on the first and second experiment

In the first study, Metconazole cis provoked maternal toxicity at 10 mg/kg bw and above, as illustrated by the decreased feed consumption, and decreased body weights. It was noted that, in the second experiment, these modifications were not observed at 10 mg/kg bw/d, but only at the top-dose.

At the top-dose, both studies revealed an effect on fetal toxicity, with increased incidences of late embryonic deaths and post-implantation losses, and decreased litter size/weight and fetus weight. When comparing both maternal and fetal endpoints in the two experiments at 10 and 40 mg/kg bw/d, it appeared that the effect was more important in the first one. Accordingly, the incidence of hydrocephaly was increased at 10 and 40 mg/kg bw/d in the first experiment. Single incidences of hydrocephaly were observed at the lower doses in the second experiment. These single findings, as well as the appearance of 2 litters with oligodactyly at 2 mg/kg bw/d, were hardly interpreted as a result of treatment, in the absence of dose-responsiveness, or else replication in the concurrent study. It was also of note that the split-dose administration in the second study precluded a full comparison with the first experiment.

In contrast, the appearance of hydrocephaly at higher doses was more consistent, as in the preliminary study (0, 2, 4, 10, 25 and 40 mg/kg bw/d) increased incidences were observed from 10 mg/kg bw/d upwards (the absence at the top-dose in the preliminary study was explained by the highly reduced litter size). 

Therefore, when taking into account the data of the first experiment, the maternal NOAEL was considered 4 mg/kg bw/d, based upon decreased feed consumption, bw, and bw gain, the fetal NOAEL was 10 mg/kg bw/d, based upon the embryonic deaths, increased post-implantation loss, and decreased litter size/weight and fetus weight. The developmental NOAEL was as low as 4 mg/kg bw/d, again based upon the increased hydrocephaly incidence at the higher doses.

Addendum: 

Table B.6.6.2.2-7c: In-house historical control data from contemporary NZW rabbit teratogenicity studies in HRC, in the period 1988-1993 (N=37), for the observed incidence of hydrocephaly/cebocephaly. 

In view of the very low incidence of hydrocephaly/cebocephaly within the control animals (Gp1), results of treated groups (Gp2: low dose, Gp3: middle dose and Gp4/5: high dose(s)) were also compiled and used to expand the database.

	
	foetuses
	Litters

	
	Gp1
	Gp2
	Gp3
	Gp4/5
	Gp1
	Gp2
	Gp3
	Gp4/5

	N° examined
	4640
	4720
	4384
	3702
	558
	299
	281
	466

	N° observed
	6
	4
	5
	7
	6
	4
	5
	6

	% observed
	0.129
	0.085
	0.114
	0.189
	1.08
	1.34
	1.78
	1.29


Table B.6.6.2.2-7d: Cumulative table of the observed incidence of hydrocephaly/cebocephaly for all early NZW rabbit teratogenicity studies with Metconazole. 

	
	
	Dose-level (mg/kg b.w./d)

	
	
	0
	0.5-2
	4
	10
	20-30
	40-90

	Fetuses 
	N° examined
	627
	775
	441
	750
	296
	338

	
	N° (%) hydrocephaly
	1 (0.16)
	1 (0.13)
	1 (0.23)
	5 (0.67)
	8 (2.70)
	4 (1.18)

	
	N° (%) cebocephaly
	2 (0.32)
	1 (0.13)
	1 (0.23)
	2 (0.27)
	1 (0.34)
	0 (0.0)

	Litters 
	N° examined
	79
	91
	52
	86
	39
	57

	
	N° (%) hydrocephaly
	1 (1.27)
	1 (1.10)
	1 (1.92)
	5 (5.81)
	7 (17.95)
	4 (7.02)

	
	N° (%) cebocephaly
	2 (2.53)
	1 (1.10)
	1 (1.92)
	2 (2.33)
	1 (2.56)
	0 (0.0)


Conclusion from the historical data:

Hydrocephaly/cebocephaly were extremely rare malformations within the Interfauna strain of NZW rabbit at the time. Even taking into account the treated groups, average incidences were not higher than 0.189% (foetal incidence) and 1.78% (litter incidence). In the historical control group (Gp1) there was only one study on 37 with an incidence of 2/94 (2.13%) in foetuses, and 2/14 (14.3%) in litters (referred to as the maximal value in the individual study table legends). During the sequence of studies performed with Metconazole, one case of hydrocephaly was observed in the study control, which was also well in line with the in-house historical control rate.

Treatment with Metconazole resulted in a clear increase in incidence at dosages of 10 mg/kg b.w./d and above. The highest dosages lead to increased incidence of late fetal deaths, which was considered to censure the appearance of the abnormalities. 

When comparing the figures with the originally submitted published historical control rates (MARTA-MTA), the statement that the Interfauna Rabbit strain in the HRC study facility was more sensitive than other strains was not supported by the facts.
B.6.6.2.3 Summary of reproductive and development toxicity (Annex IIA 5.6)
A 2-generation reproduction study in rats with Metconazole technical 85:15 cis/trans isomer ratio is not available. However, a 2-generation reproduction study was conducted using the purified (95%) cis isomer.

Both acute and repeated toxicity studies, performed on the two compounds revealed that the toxicological effects were very similar. 

Further evidence comes from 1-generation reproduction studies conducted with the two technical materials. 

The first pilot study was conducted with Metconazole cist/trans mixture at dietary concentrations of 50, 500 and 1500 ppm. Adverse findings associated with treatment at the top-dose included reduced water and food consumption, reduced bodyweight gain and prolonged gestation with associated signs of dystocia, poor condition and subsequent mortality. Marginal effects on water consumption and slight decrease of body weight gain were observed at 500 ppm. In the pups, severe postnatal mortality was observed at the top-dose, and a slight post-natal mortality (d0-4) was observed at 500 ppm.

The second pilot study was conducted to compare the effects of the isomer mixture with those of the cis-isomer in rats, administered at dietary concentrations of 500 and 750 ppm (d6 of pregnancy until weaning). The results of this study indicated that dose-related responses in several maternal and offspring parameters (i.e. reduced maternal bodyweight gains, prolonged gestation and reduced pup weights) were observed for both compounds at 500 and 750 ppm. However, the cis/trans mixture tended to show greater reductions in maternal body weight gains as compared to the cis isomer, whereas the cis-isomer showed greater reductions in pup survival and pup bodyweights as compared to the mixture. 

It was concluded that, at comparable dietary concentrations, the cis/trans mixture produced more maternal toxicity than the cis compound and at the contrary, the cis material produced more toxicity to offspring than the mixture. Thus, the mixture was anticipated to pose less risk to offspring than the cis isomer at maternally toxic doses.

In an additional 1-generation study, conducted in rats with Metconazole cis/trans isomers at dietary doses of 0, 1, 2, 8 and 32 mg/kg bw/d (15d prior pairing up to wk8 of F1-pups), a slight reduction in bodyweight gains and food consumption as well as prolongation of gestation length were observed in the dams at the top-dose, while litter size, offspring viability and pup bodyweight were unaffected. 

The 2-generation reproduction study was conducted in rats with the Metconazole cis-isomer at dietary concentrations of 0, 2, 8, 32 and 48 mg/kg bw/d. No effects on rats fertility were observed. The NOAEL for parental toxicity was 8 mg/kg bw/d based on the increase in ovarian weights observed at 32 mg/kg bw/d in F1 females. The NOAEL for reproduction toxicity was 8 mg/kg bw/d, based on the increase of gestation length in F1 dams, decrease in post-implantation survival and the reduced litter size in F2 pups at 32 mg/kg bw/d. The NOAEL for offspring toxicity was 8 mg/kg bw/d based on the reduced pup weight gain in F1 seen at 32 mg/kg bw/d. 

Based on the absence of effect on fertility in the rat 2-generation study (only modification of fertility parameters at maternotoxic doses), no classification for fertility was proposed.

Developmental toxicity studies have been conducted in rats and rabbits with both the cis/trans mixture and the cis-isomer.

In rats, the cis/trans mixture induced maternal toxicity (decreased body weight gain) at 30 and 75 mg/kg bw/d, and fetotoxicity at the top-dose (reductions in fetal/litter weights and of litter size). The respective NOAEL’s were thus established at 12 and 30 mg/kg bw/d. The NOAEL for development was 12 mg/kg bw/d based on the increased incidence of skeletal anomalies (cervical /lumbar ribs) observed at 30 mg/kg bw/d. 

Treatment of pregnant rats with the Metconazole cis-isomer resulted in maternal toxicity (clinical signs, decreased food consumption and bodyweight gain), embryo/fetotoxicity (increase in post-implantation loss, decrease in litter size, fetal weight, increase in placental weight) and skeletal ossification variations at the highest dose tested, 60 mg/kg bw/d. The NOAEL for maternal and fetotoxicity toxicity was 24 mg/kg bw/d. At the top-dose and at 24 mg/kg bw/d, an increased incidence of bilateral hydroureter was observed at necropsy. For this reason, the developmental NAOEL was established at 6 mg/kg bw/d.

In the rabbit, the potential developmental toxicity of Metconazole cis/trans was investigated in a recent study (purity about 98%) and in several older studies (purity about 95%). Among the latter, there were also studies on Metconazole 95% cis. 

In the more recent developmental toxicity study conducted on NZW-rabbits,  administration of 20 and 40 mg/kg bw/d Metconazole cis/trans  (98% purity) was associated with increases in resorptions and reductions in fetal bodyweight. At this dose slight maternal toxicity was also observed. No malformations or variations in the fetuses were attributable to treatment with the substance. The NOAEL for maternal toxicity was established at 10 mg/kg bw/d (based upon reduced body weight gains and uterine weights). The fetal toxicity NOAEL was also set at 10 mg/kg bw/d based on the increased number of resorptions at the higher doses. The developmental NOAEL was considered 40 mg/kg bw/d.

In the original 4 rabbit developmental toxicity studies on Metconazole cis/trans and Metconazole cis, the health of the NZW rabbits obtained from Interfauna UK, Ltd. was claimed to be suboptimal, in that there were high incidences of health problems, irregular pregnancy indices and unusual severe fetal malformations. However, the statement was not completely agreed on by the rapporteur, as the statement was not entirely confirmed by the data in the study controls, and as in this case, historical controls would also have reflected this.

-rabbit development studies on Metconazole cis/trans: main study (0,4,10,25,62.5 mg/kg bw/d) and additional study (0,2,4,10 mg/kg bw/d)

When considering the main and additional studies on the developmental effects of Metconazole cis/trans, it was obvious that at 25 mg/kg bw/d, maternal toxicity was high (decreased feed consumption and bw gain); at the top-dose, the drastically reduced litter size even precluded a proper interpretation of occurring malformations.

At 25 mg/kg, an increased incidence of hydrocephaly and amelia/peromelia was found, whereas no such finding was recorded at the next-lower dose. However, in the additional study, an increased incidence of hydrocephaly was also detected at 10 mg/kg bw/d. At the lower doses, (0, 2 and 4 mg/kg bw/d), no relevant increase of any malformation was observed. 

Grossly, the dose of 10 mg/kg bw/d was considered a NOAEL for maternal toxicity. Fetal toxicity NOAEL was 4 mg/kg bw/d, based upon the increased incidence of embryonal deaths and post-implantation losses, and 4 mg/kg bw/d was considered a developmental NOAEL, due to the presence of hydrocephaly at 10 mg/kg bw/d.

-rabbit development studies on Metconazole cis: first study (0, 2, 4, 10, 40 mg/kg bw/d) and second study (0, 0.5, 1, 2, 4,10 and 40 mg/kg bw/d)

In the first study, Metconazole cis provoked maternal toxicity at 10 mg/kg bw and above, as illustrated by the decreased feed consumption, and body weight decrease. It was noted that these modifications were not observed at 10 mg/kg bw/d, but only at the top-dose (40 mg/kg bw/d) in the second experiment.

At the top-dose, both studies revealed an effect on fetal toxicity, with increased incidences of late embryonic deaths and post-implantation losses, and decreased litter size/weight and fetus weight. When comparing both maternal and fetal endpoints in the two experiments at 10 and 40 mg/kg bw/d, it appeared that the effect was more important in the first one. Accordingly, the incidence of hydrocephaly was increased at 10 and at 40 mg/kg bw/d in the first experiment. Also in the preliminary study (0, 2, 4, 10, 25 and 40 mg/kg bw/d) increased incidences of hydrocephaly were observed from 10 mg/kg bw/d upwards (the absence at the top-dose was probably explained by the highly reduced litter size). Single incidences of hydrocephaly were observed at the lower doses in the second experiment. These single findings, as well as the appearance of 2 litters with oligodactyly at 2 mg/kg bw/d, were hardly interpreted as a result of treatment, in the absence of dose-responsiveness, or else replication in the concurrent study. However, it was of note that the use of “split-dosing” in the second study could partially explain the fact that the same results as in the first study were not replicated.

Therefore, when taking into account the data of the first experiment, the maternal NOAEL was considered 4 mg/kg bw/d, based upon decreased feed consumption, bw, and bw gain, the fetal NOAEL was 10 mg/kg bw/d, based upon the embryonic deaths, increased post-implantation loss, and decreased litter size/weight and fetus weight. The developmental NOAEL was as low as 4 mg/kg bw/d, again based upon the increased hydrocephaly incidence at the higher doses.

General conclusion concerning the developmental studies in both rats and rabbits

In the rat, Metconazole cis/trans and Metconazole cis (both compounds attaining purities of 94-95%) induced fetal and developmental toxicity at maternotoxic doses. The toxicity of both compounds towards dams (decreased feed intake, body weight gain), fetuses (postimplantation loss, decreased fetal weights and litter weights/size) at the top-dose was similar. In both cases, developmental NOAEL’s were established upon the induction of ossification retardations, with, in addition, an increased incidence of lumbar/cervical ribs with Metconazole cis/trans. Notable was also the slight increase of hydrocephaly at the highest dose with Metconazole cis/trans.

In the rabbit, early studies on cis/trans and cis isomers at 94-95% purity, indicated the emergence of various malformations. However, except for hydrocephaly, and to a lesser extent for limb defects, it appeared that most findings occurred without dose-effect relationship, or were single incidences. Moreover, some effects were not replicated in additional studies. 

The occurrence of spurious malformations, even at low doses or in the controls, without expected findings at higher doses were interpreted by the notifier as an indication of the high spontaneous rate of malformation in the animals of this source (Intervet Ltd., UK), but this was not reflected reflected by data of  the historical control database. It was also suggested that these animals were of suboptimal health, as indicated by the high variability in pregnancy rate, maternal mortality, and abortion, but in the absence of proper reference data, and considering that abovementioned flaws were certainly not present in all studies, the argument was not convincing.
Thus, taking into account malformations which appeared more consistently and/or exhibited a proper dose-effect relationship (as hydrocephaly), it was proposed by the rapporteur not to discard these studies, but to use them for the determination of developmental NOAEL, which was 4 mg/kg bw/d. These effects were observed at doses which were mostly maternotoxic but not always. Based on these developmental effects, and also on the fetal toxicity and maternal toxicity (both varying from 4-10 mg/kg bw/d), it was concluded that rabbit was the most sensitive species (in the rat, these NOAELs were 24-30 mg/kg bw/d).

It was also considered that the effects observed at the lower doses were probably irrelevant. 

A new study, conducted in the NZW rabbit (from a different supplier) and with Metconazole cis/trans of a higher purity (98%), revealed no adverse effects towards developmental parameters, and developmental NOAEL was established at the top-dose (40 mg/kg bw/d).

According to the notifier, the purity, as well as the impurity profile of the batch used for the newest rabbit developmental study, was comparable with the specification of Metconazole cis/trans technical. The notifier made a statement, declaring that the batch ST 91/016 (Metconazole 95% cis, used in the rabbit study) was not representative of the current manufacturing process, as it contained analytes that do not met the current Metconazole specifications. Likewise, it was argued that Metconazole cis/trans with batch number B89-01 (old study) was of a lower purity that batch AC10575-61 (new study). It could not be determined by certainty whether the observed effects with the old batch were provoked by one or more impurities, or by the mother compound itself. Therefore, it was proposed by RMS to consider the effects seen with the older batch as relevant.
In summary, both compounds were embryo- and fetotoxic at doses also producing maternal toxicity in rat developmental toxicity studies. 

In the new rabbit study performed, using a high purity batch of Metconazole 85/15 cis/trans mixture and animals from a different source, increased resorptions, reduced litter size and fetal weight occurred at 40 mg/kg bw/d, a dose associated with reductions in maternal bodyweight gain. There was no evidence of teratogenicity. 

In the old rabbit studies, malformations were observed at doses which were or were not maternotoxic. For additional information (see B.5.8.2), an investigative study on the effects of Metconazole isomers on rat embryos in-vitro was conducted (Bowden, 1991). It appeared that both the cis/trans mix and the cis isomer induced embryologic morphological abnormalities at doses at or lower than those inducing developmental retardation.

The historical control data, from studies contemporary with the early studies on Metconazole (HRC, on NZW rabbit supplied by Interfauna in the period 1988-1993 were requested and introduced to the RMS after the release of the DAR (37 studies).

It appeared that the incidence of hydrocephaly/cebocephaly in the control animals was extremely low, and in view of this, even results from the treated groups were considered in order to expand the database. The overall incidence of this malformation was fairly constant across all treatment groups, with ranges of 0.085%-0.19% foetal incidence and 1.08-1.78% litter incidence. These incidences corresponded with the study control incidences, and supported the decision to consider the hydrocephaly/cebocephaly incidences at doses of 10 mg/kg b.w. and above as substance related.
Overall, the weight of evidence is that technical Metconazole is embryo/fetotoxic in rats and rabbits at doses associated with maternal toxicity and has shown some evidence of teratogenic potential in rabbits at doses producing no to severe maternal toxicity. 

In only one out of 5 full studies conducted on the rabbit (Masters 1991b, additional study), the developmental NOAEL (4 mg/kg b.w./d) was established at a dose lower than that causing  maternal toxicity (NOAEL=10 mg/kg b.w./d). In three other studies, developmental effects were observed at a dosis which was also maternotoxic. In one study, no developmental effects was present. Whereas the incriminated study could, considered on itself, be sufficient to consider the compound as a Class 2 teratogen: Category 2 with the risk phrase R61 (“May cause harm to the unborn child”), the other equivalent studies did not confirm this classification. 

In the rat, the cis/trans enantiomeric mixture induced developmental effects at the same maternotoxic dose. When testing the cis-enantiomer, developmental effects were demonstrated at 24 mg/kg b.w./d (bilateral hydroureter), while maternotoxicity occurred at 60 mg/kg b.w./d. However, the observed effect is not of sufficient severity to be considered really teratogenic, unlike hydrocephalus which was observed at a higher dose. 

In conclusion, the weight of evidence demonstrates that, classifying the substance as a class 3 teratogen (R63) sufficiently reflects the developmental hazard.
Therefore, classification as Repro Cat. 3 (Xn; R63) was proposed.

Metconazole is a fungicide belonging to the triazole family. Triazoles show to a certain extent a typical pattern for developmental toxicity in laboratory animals. They usually are embryotoxic, caused retarded development (decreased fetal weight and/or delayed ossification) and also induce supernumerary ribs in rats. However, variations and malformations only occurred with some specific compounds. Variations of the urinary tract (dilated ureter and/or renal pelvis, absent renal papillae, hydronephrosis, distension of the urinary bladder) were observed for example with flusilazole, hexaconazole, triadimefon, tetraconazole, cyproconazole and propiconazole. Craniofacial or brain malformations like cleft palate, hypognathia, macroglossia, exophthalmus and hydrocephalus were observed with flusilazole, triadimefon, bitertanol, cyproconazole and epoxiconazole. In rabbits, resorptions (often total resorptions) occurred with most of the compounds and several of them resulted in abortions, additionally. Retarded development (decreased fetal weight and/or delayed ossification) was evident with several substances. Further skeletal variations included irregular spinous processes of the scapula and sternal findings. Malformations occurred with bitertanol (palate and thorax), tebuconazole (peromelia in 1 study, not observed in the repeat study). 

Table B.6.6.2.3-1 Summary of reproductive and development toxicity studies of Metconazole WL148271 (cis/trans, 80/15) and Metconazole WL136184 (95% cis)
	Type of test

Doses (mg/kg/d)
	Code Cis:trans

Purity (%),

batch n° 
	NOAEL
mg/kg bw/d
	LOAEL
mg/kg bw/d
	Critical effects
	References

	2 G, oral, rat

2, 8, 32, 48 
	WL136184

95% cis

95.2%

B 12
	Parental: 8

Filial: 8

Repro: 8


	Parental : 32

Filial: 32 

Repro: 32
	↑ovarian w (F1)

↓bw gain (F1 pups), ↓post-implantation survival (F2)

↑gestation length, ↓post-implantation survival
	Willoughby, 1992

	Terato oral rat, d6-15

12, 30, 75 

[PS: 37.5, 75, 150, 300]
	WL148271 cis/trans: 80/15

95.3%

(79.8/15.5) 

B 89-01
	Maternal: 12

Fetal: 30

Developmental: 12


	Maternal: 30

Fetal: 75

Developmental: 30


	↓ bw gain 

↑embryonic mortality, ↑post-implantation loss, ↓litter/fetal weight

↑lumbar/cervical ribs

(75: ↑hydrocephaly)
	Masters, 1991a

	Terato oral rat, d6-15

6, 24, 60 

[PS, 1°: 6, 12, 24, 48; 2°: 6, 60,80]


	WL136184 95% cis

95.2%

B 12
	Maternal: 24

Fetal:24

Developmental: 6
	Maternal: 60

Fetal: 60 

Developmental: 24
	↑clinical signs, ↑water-, ↓feed cons., ↓bw gain

↑resorptions, ↑post-implantation loss, ↓fetal weight

↑bilateral hydroureter at necropsy
	Willoughby, 1992a

	Terato, oral, rabbit, d6-28

5, 10, 20, 40 

[PS: 1, 5, 10, 20, 40]
	WL148271

cis/ trans: 80/15

98.3%

AC10575-61
	Maternal: 10

Fetal: 10

Developmental: 40
	Maternal: 20

Fetal: 20

-


	↓bw gain

↑resorptions
	Hoberman, 1997


PS: preliminary study

Table B.6.6.2.3-2 Summary of additional development toxicity studies of Metconazole WLK148271 (cis/trans: 80/15) and Metconazole WL136184 (95% cis) on the rabbit
	Type of test

Doses (mg/kg/d)
	Code Cis:trans

Purity (%),

batch n° 
	NOAEL
mg/kg bw/d
	LOAEL
mg/kg bw/d
	Critical effects
	Refs

	PS terato, oral, rabbit 

cis ; (-)cis: 

10, 28, 80 

trans:

10, 20, 40 


	●WL136184 cis 96.9%

(B3454/078 ST89/324)

●WL161053 (-) cis 91%

(B 3454/081 ST89/323)

●WL153996 trans 97.0%

(B 88-08 ST89/312)
	Maternal 

●cis, (-)cis: ≤10

●trans: 80

Fetal: 

●cis: 10

●(-)cis: 28

●trans: 80


	Maternal: 

●cis, (-)cis: 10

Fetal :

●cis ≥28, (-)cis: 80

●cis, (-)cis: 80

●cis: 80


	↑clinical signs


↑post-implantation loss, ↓litter size, ↓litter weight

↑fetal deaths

↓fetal weight

trans: no treatment-related effects
	Masters,

1990

	Terato, oral, rabbit, d7-19

Main:

4, 10, 25, 62.5 

Additional:

2, 4, 10 

[PS: 10, 30, 90]
	WL148271 cis/ trans: 80/15

95.3%

(83.7/16.3)

B 89-01

ST 89/088
	Main:

Maternal: 10

Fetal: 4

Developmental: 10

Additional:
Maternal / fetal: 10

Developmental: 4
	Maternal: 25

Fetal: 10

Developmental: 25

---

Developmental: 10
	↓feed cons., ↓bw gain

↑embryonic deaths, ↑post-implantation loss

↑hydrocephaly, ↑amelia

No evidence of systemic maternal and fetal toxicity

↑ hydro/cebocephaly


	Masters, 1991b

	Terato, oral, rabbit, d7-19

2, 4, 10, 40

[PS: 2, 4, 10, 25, 40]
	WL136184 95% cis

94.2%

B 12

ST 91/016
	Maternal: 4

Fetal: 10

Developmental: 4


	Maternal: 10

Fetal: 40

Developmental: 10


	↓feed cons., ↓bw gain 

↑resorptions, ( litter size, fetal weight

↑hydrocephaly
	Masters, 1992a

	Terato, oral, rabbit, d7-19

0.5, 1, 2, 10, 40 

(split doses)
	WL136184 95% cis

95.5%

B 12

ST 91/016


	Maternal: 10

Fetal: 10

developmental: 10


	Maternal: 40

Fetal: 40

Developmental: 40


	↓feed cons., ↓bw gain 

↑resorptions, ( litter size, ↓litter/fetal weight

↑forelimb flexures/ malrotated hindlimb
	Masters, 1992b


PS: preliminary study

B.6.7 Delayed neurotoxicity (Annex IIA 5.7)
Not performed, not necessary.

B.6.8 Further toxicological studies (Annex IIA 5.8)
- Metconazole (cis), 58 mg/kg bw/d (mouse) – 87 mg/kg bw/d (rat), 28d in diet, (Worrell, 1991)
Findings:

Mortality: none

Clinical signs: no relevant findings

Bodyweight and feed consumption:

On d7, body weight of rats were lowered compared to controls (-5%, p<0.05); the difference was maintained until d28 of treatment. In the mice, treatment was without effect on body weight. 

Liver weight:

Relative (r), but not absolute (a), liver weight was increased in the rat on d7 (+9%; p<0.01) and on d28 (+4%, p<0.05). In the mice, both absolute and relative liver weights were increased on d7 (a:+20%, p<0.05%, r:+22%, p<0.001), and on d28 (a:+12%, r:+13%, p<0.01). Phenobarbital treatment resulted in a significant increase of liver weight.
Histopathology: (see table B.6.8-1)

In both rats and mice, treated with Metconazole (cis) during 28d, an increased incidence of slight to moderate midzonal vacuolisation in was observed. Both form and distribution of them were consistent with accumulation of intracellular lipid. In contrast,  0/6 rats and 1/6 mice exhibited centrilobular hypertrophy. This was expected, since in the 28-days study, the finding was only observed at a higher dose, or with the isomer mix, which was more toxic than the cis-isomer. The majority of the phenobarbital-treated animals showed hepatocellular hypertrophy after 28d.

Electron microscopical examination of the 2 Metconazole-treated rats revealed no obvious differences in the quantity of smooth endoplasmatic reticulum (SER) when compared to controls, whereas Phenobarbital-treated rats showed some increase of SER in periportal hepatocytes. In the mice, Metconazole provoked a slight increase in SER in centriclobular hepatocytes, in association with a reduction in the amount of RER. In Phenobarbital-treated mice, only an increase in SER in centrilobular hepatocytes was noted.

Table B.6.8-1 

28d oral toxicity of Metconazole (cis) and Phenobarbital in rats and mice: histopathological findings in the liver
	Endpoint
	Rat
	Mouse

	
	control
	Metconazole
	Phenobarbital
	control
	Metconazole
	Phenobarbital

	
	
	1000 ppm
	0.05%
	
	300 ppm
	0.05%

	inflammatory cell foci
	1
	0
	1
	0
	2
	0

	MZ vacuolisation
	0
	5
	1
	0
	3
	0

	diffuse vacuolisation
	0
	0
	0
	0
	1
	0

	CL hypertrophy
	0
	0
	5
	0
	1
	6


numbers indicate incidence /6 animals; MZ: midzonal: CL: cenrtilobular

Biochemical analysis: (see table B.6.8-2)

Analyses performed on the whole liver homogenates of rats and mice, treated either by Metconazole or the positive control Phenobarbital, revealed no meaningful differences in both DNA- or protein content, when compared to control animals. Likewise, neither Metconazole or Phenobarbital had an effect on peroxisomal fatty acid β-oxidation (palmitoyl-CoA).

In contrast, microsomal protein content content was time-dependently induced in both Metconazole- or Phenobarbital treated rats and mice. In common to the effect of Phenobarbital, total CYP450-content, and enzymatic activities of EMND (CYP3A) and of ECOD (CYP2B) were slightly induced after 28d of treatment. While EROD-activity was only marginally increased in the rats after 7d of treatment, and remained uninduced after 28 days, Phenobarbital-treated rats showed an increase of enzymatic activity when compared to controls.

Lauric acid-12-hydroxylase, which is a known peroxisome proliferator, was not induced by Metconazole in both rat and mouse, whereas, like Phenobarbital, the compound produced an increase in lauric acid-11-hydroxylase in the mouse after 28d. 

Table B.6.8-2 

28d oral toxicity of Metconazole (cis) and Phenobarbital in rats and mice: biochemical analysis in microsomes

	Endpoint
	Rat
	Mouse

	
	Metconazole
	Phenobarbital
	Metconazole
	Phenobarbital

	
	d7
	d28
	d28
	d7
	d28
	d28

	protein content1
	117*
	139***
	146***
	114*
	124***
	128**

	CYP450 content2
	154***
	140***
	197***
	152***
	139***
	146***

	EMND3
	149***
	141***
	172***
	139***
	159***
	213***

	ECOD3
	173***
	178***
	439***
	156**
	143***
	277***

	EROD4
	114*
	-
	300***
	-
	-
	184***

	LA-11-H3
	-
	-
	189***
	-
	140**
	165***

	LA-12-H3
	-
	-
	130*
	-
	-
	-


Numbers indicate percentage of control; 1: mg/g liver, 2: nmol/mg prot. ; 3: nmol/min/mg prot.; 4: pmol/min/mg prot.

EMND: Ethylmorphine N-demethylase, ECOD: 7-Ethoxycoumarin-O-deethylase, EROD: 7-Ethoxyresorufin O-deethylase, 

LA-11-H and LA-12H: lauric acid 11- and 12-hydroxylase
Statistical significant modification : *p<0.05, **p<0.01 ; ***p<0.001 (T-test)

Conclusion: 

Metconazole (cis), administered during 7d and 28d in rats and mice induced some CYP450-dependent isoenzymes, in a pattern similar, but not identical to Phenobarbital. In contrast to Phenobarbital, the compound induced some midzonal vacuolation in both rats and mice. On the contrary, unlike Phenobarbital, the test compound did not induce a centrilobular hypertrophy. This was in line with the findings in the full 28d-feeding study, where this effect was observed at a 10x higher dose (the administration of 1000 ppm of the cis/trans isomer during 28d induced such an effect predominantly in the ♀rats). 

Guidelines:
not available, mechanistic study

Justification: 

In the 28d-studies with Metconazole in rats, it was observed that liver weights were increased, and that liver lesions were observed at the top-doses.

In the rats fed Metconazole cis/trans at 1000 ppm during 28d, diffuse vacuolation was observed in 7/7 ♂ and ♀, diffuse hypertrophy in 6/7♂ and 0/7♀, and centrilobular hypertrophy 1/7♂ and 3/7♀.

In the rats fed Metconazole cis at 1000 ppm during 28d, vacuolation was observed in 6/7♂ and 7/7♀, but no diffuse, neither centrilobular hypertrophy was observed at that dose (only diffuse hypertrophy at 10000 ppm).

No 28d-study on the mouse was submitted.

GLP status:
The study is GLP.

Materials and methods:
8 ♂rats/dose/time point (F344 (Fisher)) and 8 ♂mice/dose/time point were fed a diet of Metconazole (total purity 94.2%;  enantiomeric purity not mentioned); code n° WL136184=KNF-S-474c, batch n° ST90/369) at a dose level of 0 and 300 ppm (mice) or 0 and 1000 ppm (rats) during 7 or 28 days. Achieved doses: mice (300 ppm): 62.5 mg/kg bw/d (d0-7) and 58.3 mg/kg bw/d (d0-28); rat (1000 ppm): 102.7 mg/kg bw/d (d0-7) and 86.7 mg/kg bw/d (d0-28). As a positive control, 8♂ rats and mice were fed a diet of Phenobarbital, at a dose level of 0.05% during 28 days. Samples were checked analytically to ensure accuracy, homogenicity and stability of the administered diet. After treatment, 2/8 animals were anaesthetised with barbiturate, their livers perfused with glutaraldehyde, removed and processed for electron microscopical examination (data not shown). The other animals were sacrificed by cervical dislocation, and livers were processed for biochemical analysis. The livers of the last group were homogenised, and whole homogenates were analysed for the activity of CN—insensitive palmitoyl-CoA activity, DNA- and protein content. Washed microsomal fractions were assayed for protein and Cytochtrome-P450 (CYP450) content, and for activities of Ethylmorphine N-demethylase (EMND), 7-Ethoxycoumarin-O-deethylase (ECOD), 7-Ethoxyresorufin O-deethylase (EROD), and lauric acid 11- and 12-hydroxylase (LA-11-H and LA-12H). The palmitoyl-CoA activity was analysed to monitor the potential for peroxisomal fatty acid β-oxidation induction. The inducibility of following rat and mouse CYP450 isoenzyme subfamilies by both Phenobarbital and Metconazole were monitored: CYP3A by EMND, CYP2B by ECOD, CYP1A by EROD, and CYP4A by LAH.
The study is accepted.

- Effect of Metconazole cis/trans, Metconazole cis, and Metconazole trans on growth and development of rat embryos in-vitro (Bowden, 1991)

Findings: 

In the preliminary range-finding experiment, Metconazole cis/trans showed effects on growth and development at 100 µg/mL, and on morphology at 10 µg/mL and above.

In the main experiment, embryos incubated in the presence of Metconazole cis/trans exhibited reductions in growth parameters at 30 µg/mL and above (table B.6.8.2-1). These parameters were essentially similar in all dose groups of embryos incubated with either the cis- or the trans-isomer of Metconazole, except for a minimal effect of Metconazole trans on crown-rump length at the top-dose (-4%).

An increased incidence of morphologic abnormalities occurred in embryos treated with Metconazole cis/trans and Metconazole cis, at 10 µg/mL and above. Metconazole trans induced morphologic alterations only at the top-dose. 

Table B.6.8.2-1 

Effect of Metconazole cis/trans and of Cyclophosphamide on rat embryo development in-vitro.

	Endpoint
	Dose Metconazole (µg/mL)
	Dose CP (µg/mL)

	
	0
	3
	10
	30
	100
	5

	Crown-rump length (mm)
	
	
	
	↓7%
	↓11%
	↓30%

	Head-length (mm)
	
	
	
	↓12%
	↓17%
	↓40%

	Somite number
	
	
	
	↓10%
	↓16%
	↓43%

	Morphological score
	
	
	
	
	↓11%
	↓44%


Numbers indicate incidence /10 embryos evaluated; Morphological score calculated on 13 developmental landmarks (score 0 to 4 per parameter)

Table B.6.8.2-2 

Effect of the three Metconazole isomers and of Cyclophosphamide on rat embryo morphology in-vitro.

	Detected abnormality
	Metconazole isomer
	Dose Metconazole (µg/mL)
	Dose CP (µg/mL)

	
	
	0
	3
	10
	30
	100
	5

	Pericardium
	Cis/trans
	2
	1
	1
	0
	6
	10

	Posterior neuropore
	Cis/trans
	0
	3
	8
	9
	10
	7

	
	Cis
	0
	0
	9
	10
	9
	

	
	Trans
	0
	1
	1
	2
	9
	

	Hind-brain
	Cis/trans
	1
	0
	2
	4
	5
	5

	
	Cis
	1
	0
	1
	2
	2
	

	Mid-brain
	Cis/trans
	1
	0
	2
	4
	5
	5

	Otic system
	Cis/trans
	0
	0
	0
	3
	7
	7

	
	Cis
	0
	0
	0
	5
	3
	

	
	Trans
	0
	0
	0
	0
	4
	

	Branchial bars
	Cis/trans
	0
	0
	0
	0
	2
	0

	Fore-limb buds
	Cis/trans
	0
	1
	2
	0
	4
	9


Numbers indicate incidence /10 embryos evaluated

Conclusion: 

Metconazole cis/trans was embryotoxic at 30 µg/mL and above, and induced morphologic alterations at 10 µg/mL and above.

Metconazole cis and Metconazole trans were not embryotoxic, and the cis-isomer showed effects from 30 µg/mL on, while the trans-isomer showed effects only at the top-dose.

Based on these results, the relative potency ranking was cis/trans > cis > trans.

Guidelines: 
not available, investigative study


GLP status: 
The study is GLP


Materials and methods:

The effect of three isomers of Metconazole was tested in an in-vitro rat embryo growth and development assay. 

Embryo culture.

Rat embryos were obtained from mated Sprague Dawley CD-rats (gestation day 10). Shortly, uterus from ether-anaesthetised rats were removed, deciduas released, and embryos dissected out. Only overtly healthy embryos with the visceral yolk-sac and ectoplacental sac intact, but with Reichert’s membrane torn open and removed, were explanted. Embryos were incubated in roller-bottles (5/bottle) during 48h (60 rev/min, 38°C, 1 mL culture/embryo) in heat-inactivated, filter-sterilised rat serum, supplemented with an equal volume of Hepes-buffered Eagle’s Minimum Essential Medium (MEM) in the presence of 5/5/90% (0-24h) and 20/5/75% (24-48h) of O2/CO2/N2.

Treatment and evaluation.

10 rat embryos/concentration were incubated in the presence of Metconazole WL148271 (cis/trans, B.n° 89-01), WL136184 (cis, B.n° 12) or WL153996 (trans, B.n° 88.08, purities not mentioned), diluted in distilled water at concentrations of 0, 3, 10, 30 and 100 µg/mL, and in the presence of metabolic activating system (S9, obtained from Aroclor-1254 pretreated rats, supplemented with 0.5mM NADP and 5 mM G6P, final concentration 8 µl/mL). 

In a range-finding experiment (5 embryos/concentration), the cis/trans isomer mix was tested at 0, 0.1, 1, 10 and 100 µg/mL. The effectiveness of the metabolic activating system was tested by treatment of the embryos with  cyclophosphamide (CP) at 5 µg/mL. 

Parameters of growth and development were yolk sac diameter, crown-rump and head length and somite number. A morphological score was assigned, based on developmental landmarks (score 0 to 4) on the level of yolk sac, allantois, heart, caudal neural tube, brain, otic and optic system, branchial bars and fore-limb.

The study is considered to provide additional information.

Acute oral toxicity of metabolites

- Rat, oral, AC382390 (CL197129, M11), 5000 mg/kg bw (Bradley, 1997) 
Findings:
Mortality: none

Clinical signs: none

Bodyweight:  all animals gained weight up to d14 of study

Necropsy findings: no relevant findings

Conclusions:

LD50 ♂ > 5000 mg/kg bw.
Guidelines:


Protocol  in compliance with test method B.1, of directive  92/69/EEC

GLP status: 


The study is GLP.

Materials and methods:
5 rats/sex/dose (Sprague Dawley, Crl:CD®(SD)BR) received AC382390 (91.5% pure,  B.n° AC11021-26A), suspended in a 0.5% aqueous carboxymethylcellulose (under continuous stirring), by gavage at a dose level of 5000 mg/kg bw. The dosing volume was 10 mL/kg b.w. 

The study is accepted.

B.6.9 Medical data (Annex IIA 5.9)

B.6.9.1 Report on medical surveillance on manufacturing plant personnel (Annex IIA 5.9.1) 

According to the notifier, there have been no reports on health-related adverse effects, caused by the handling of either Metconazole technical or any formulation.

B.6.9.2 Report on clinical cases and poisoning incidents (Annex IIA 5.9.2)
According to the notifier, there have been no reported clinical cases or poisoning incidents related to the manufacture of either Metconazole technical or any formulation.

Eleven poison centres in Germany, Austria and Switserland have been contacted by the notifier in October/November 2004. A total number of 8 cases of exposure to Metconazole have been observed. In four cases a potential relationship with Metconazole exposure (slight skin or bronchial irritation) was established.
B.6.9.3 Observations on exposure of the general population and epidemio​logical studies (Annex IIA 5.9.3)

According to the notifier, no monitoring of the general population nor epidemiological studies are available for Metconazole.

B.6.9.4 Clinical signs and symptoms of poisoning and details of clinical tests (Annex IIA 5.9.5)
According to the notifier, methods for the deteremination of Metconazole or its metabolites in the biological fluids are not established. There are no specific signs of intoxication or no known clinical tests for poisoning in humans.

B.6.9.5 First aid measures - Therapeutic regimes (Annex IIA 5.9.5) 
No specific treatment recommendations can be made so far.
B.6.9.6.1 Expected effects and duration of poisoning as a function of the type, level and duration of exposure or ingestion (Annex IIA 5.9.6)
According to the notifier, there are no known effects of poisoning from Metconazole or from its formulations.

B.6.9.6.2 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)
According to the notifier, there are no known effects of poisoning from Metconazole or from its formulations.

B.6.10 Summary of mammalian toxicology and proposed ADI, ARfD, AOEL and drinking water limit (Annex IIA 5.10)

B.6.10.1 Toxicokinetics and metabolism in the rat

Absorption and excretion.

Both the fate of Metconazole WL148271 (cis/trans, 85/15) and WL136184 were investigated in the Fisher F344 rat. Therefore, the molecules were radiolabelled with 14C at either the cyclopentyl- or the triazole-moiety, as depicted in figure B.6.1.1-1. 

In a bile-cannulation study of Metconazole cis, administered at a single low dose (2 mg/kg bw), it was observed that, after 48h, up to 83% of radioactivity was eliminated in the bile, while up to 12% had been eliminated renally, and ≤0.3% of dose was excreted via the feces. When total recovery of radioactivity was calculated based on radioactive levels in bile, urine, GIT, carcass, and cage washes, it appeared that 95-97% was absorbed after 48h. The absorption was rapid, since about 50-69% of dose was eliminated 6h after dosing.

When rats were treated at a single low dose of 14C-Metconazole (cis/trans) without bile cannulation, about 59-72% was voided via the feces, and 14-24% was eliminated renally after 48h. By 72h, about 93-96% of dose was excreted, thus confirming the data of the former study. It was also observed that the contribution of renal elimination was slightly more important in the ♀ than in the ♂. 

This elimination pattern at the low dose was not essentially different from that observed when the compound was administered during 14 days, or when rats were treated at a high dose (200 mg/kg), although elimination was delayed by approximately 24h and 48h respectively.

Distribution.

At low dosage, low levels of radioactivity were recovered into the blood, the plasma and the organs after 72h, due to the rapid elimination. The radioactivity was widely distributed, but adrenals, gastro-intestinal tract, and liver tended to concentrate the compound, as 2-3 ppm, 0.6-0.8 ppm, and 0.2-1.6 ppm were recovered respectively, in contrast to levels found in the blood (0.02-0.03 ppm). This distribution pattern was nearly replicated in the study with rats receiving a repeated dosage, and approximately the same radioactive residue levels were measured in the cited target organs (1.4-2.3 ppm, 0.5 ppm and 0.1-0.9 ppm in adrenals, GIT and liver respectively). For rats dosed at 164 mg/kg bw, the residue levels in most organs or tissues (at 120h) were 100 times those found at the low dose (2 mg/kg bw), except for the liver, the testes and the adrenal glands, where the high-dose: low-dose proportions were 2(♀)-31(♂), 6 and 1.5 respectively. This hypo-proportionality indicated that a saturable mechanism might be present in these tissues.

Metabolism (see figure B.6.1.1-2).
Rat metabolites were recovered in the excreta and liver from rats treated at a single or repeated low dose, and in the excreta, liver and adrenals from rats treated at a high dose. Moreover, the metabolites of the isomer mix and the cis-isomer were analysed at a high dose, thus permitting a comparison of the metabolic fate of both compounds.

First, as was expected, the major metabolites were recovered in the feces. It was observed that the chromatographic profiles of radioactive components in fecal extracts of rats treated with Metconazole, labelled at either side of the molecule, were very similar, irrespective of dosage or dose-rate.

Second, it was observed that, although the relative proportions of metabolites might vary with time, they were qualitatively comparable, and could thus be pooled for identification. Further, no significant difference was generally observed between sexes. A notable exception was the detection of metabolite M20 (1,2,4-triazole) in the urine of ♀ rats, recovered after administration of [triazole-14C]-Metconazole at the high dose. Further, metabolite M12 (a carboxylated derivative) was retrieved at a relative high proportion in the urine of mainly the ♀ in all metabolism studies.

Third, at the single low dose (2 mg/kg bw), a polar liver metabolite was characterised as a sulphate-conjugate of metabolite M1 (mono-hydroxylated derivative). In he high-dose study (164 mg/kg bw), the exact structure of the adrenals main metabolite remained unidentified.

Finally, it was observed that the parent compound was extensively metabolised as ≤2% of dose was recovered in the feces. The metabolic breakdown was not affected by isomer ratio, sex, dose or pre-treatment. 

It was proposed that the main rat metabolites of Metconazole were :

· monohydroxy-metabolites, as a result of oxidation of benzylic methylene groups, or the methyl or methylene groups of the cyclopentane ring (such as M1 and M21)

· hydroxyphenyl-metabolites (M15 and M19)

· carboxy-metabolites (M12 and M13)

· multi hydroxy metabolites (M18)

· mixed-function metabolites

· various sulphate conjugates of the abovementioned metabolites (M22)

Most metabolites recovered in both farm animal (goat) or plant (wheat, oilseed rape) metabolism were identical or similar to those found in the rat. The major metabolites of plants (triazolealanine and triazole acetic acid) were not of toxicological concern. 

B.6.10.2 Acute toxicity

Metconazole is of moderate toxicity when administered orally to the rat. Based upon the LD50-value, it appeared that the isomere-mix (cis/trans 85:15) was more toxic (by about a factor 2) than the cis (95:5) isomer. It was not known whether the difference was due to the presence of the trans-isomer in the isomer mixture. It was also noted that the ♀ were slightly more susceptible than the ♂.

The observed clinical signs were rather consistent in the studies with both compounds, occurred rapidly (within 4h) after dosing, and included non-specific signs such as unkempt appearance, hunched posture and diarrhea, but other signs such as abasia, ataxia, chromodacryorrhea, salivation and lacrimation were also observed. The clinical signs were resolved by the end of the observation period.

Metconazole did not provoke systemic toxicity to the rats when applied dermally or administered via inhalation. The compound was without local effects on the skin, and induced slight eye irritation in the rabbit, which was resolved within 8d after application.

Both patch-application and intradermal sensitisation tests demonstrated the absence of sensitisation potential.

Based upon the acute oral study with Metconazole, the compound is considered harmful by oral uptake, and should be classified accordingly (Xn;R22).

Table B.6.10.2.-1  Summary of acute toxicity including irritancy and skin sensitisation of Metconazole cis/trans
	Type of test
	LD50 

(mg/kg b.w.)
	purity (%)

batch n°
	Classification
	Reference

	Rat, oral
	♂: 727; ♀: 595
	95.3%

89-01
	Xn; R22
	Gardner, 1990a

	Mouse, oral
	♂: 718; ♀: 410
	95.3%

89-01
	Xn; R22
	Gardner, 1990a

	Rat, dermal
	>2000
	95.3%

89-01
	-
	Gardner, 1990a

	Rabbit, dermal
	>2000
	95.3%

89-01
	-
	Gardner, 1990a

	Rat, 4h inhalation
	>5.588 mg/L


	95.3%

89-01
	-
	Collins, 1990



	Rabbit, skin irritation
	not irritant
	95.3%

89-01
	-
	Gardner, 1990b

	Rabbit, eye irritation
	not irritant
	95.3%

89-01
	-
	Gardner, 1990b

	Guinea pig, skin sensitisation (M&K)
	not sensitiser
	97.9%

AC 9339-114
	-
	Glaza, 1995


Table B.6.10.2.-2  Summary of acute toxicity including irritancy and skin sensitisation of Metconazole 95% cis
	Type of test
	LD50 

(mg/kg b.w.)
	purity (%)

batch n°
	Classification
	Reference

	Rat, oral
	♂: 1627

♀: 1312
	95.2%

12, F900250
	Xn ; R22
	Gardner, 1991

	Rat, dermal
	>2000
	95.2%

12, F900250
	-
	Gardner, 1991

	Rabbit, skin irritation
	not irritant
	95.2%

12, F900250
	-
	Gardner, 1991

	Rabbit, eye irritation
	not irritant
	95.2%

12, F900250
	-
	Gardner, 1991

	Guinea pig, skin sensitisation (Buehler)
	not sensitiser
	95.2%

12, F900250
	-
	Gardner, 1991




B.6.10.3 Subacute and subchronic toxicity

Both the isomer mix as the cis-isomer of Metconazole was tested in subacute (rat, mouse, dog) and subchronic assays (rat, dog). 
In the 28 days-studies on Metconazole cis/trans and Metconazole cis in the rat, similar toxicological endpoints were detected at the top-dose, and included decrease in feed consumption and bodyweight, hematological disorders, and clinicochemical modifications such as increased transaminase activities (AST, ALT), gamma-glutamyl transpeptidase and alkaline phosphatase activity, the latter indicating a hepatotoxic effect. In a separate mechanistic study, it was also demonstrated that cytochrome P450-dependent enzymes were induced in the rat liver at doses corresponding to the lowest observed adverse-effect levels (1000 ppm, about 90 mg/kg bw/d). The effect was corroborated by organ gravimetric findings (liver weight increase) and by histopathology (centrilobular hypertrophy) at 1000 ppm and above. In addition, subtle signs of liver necrosis, and centrilobular vacuolation was observed, the latter indicating fatty degeneration.

At the top dose of both Metconazole cis/trans (3000 ppm) and Metconazole cis (10000 ppm), the decreased number of RBC, corpuscular volume and mean cellular haemoglobin concentrations (associated with increased reticulocyte counts with the cis-isomer) were indicative of slight microcytic hypochromic anemia. In addition, local irritative or inflammatory effects in the forestomach were present in most animals.

Administration of Metconazole during 90 days in the rat revealed the same toxicological endpoints as what was seen in the subacute studies. In short,  mild anemia, increased transaminase, γ-GT and AP activities, increased liver and spleen weights, necropsy findings and histological lesions indicating hepatotoxicity (fatty vacuolation) and enzyme induction (centrilobular hypertrophy), signs of haemosiderosis in both liver and spleen (pigment deposit) and adrenal cortex vacuolation were the most relevant findings. As in the subacute studies, and as was anticipated from the LD50-values, the isomeric mix was slightly more toxic than the cis-isomer. Indeed, based upon hepatocyte vacuolation, the NOAEL was 100 ppm (6.4 mg/kg bw/d) for Metconazole cis/trans, and 450 ppm (28.8 mg/kg bw/d) for Metconazole cis. For both compounds, adrenals, liver and spleen were detected as target organs. In the mouse, both biochemical (additional study) and toxicological subacute effects were similar to those found in the rat.

In the dog, the subchronic toxicity profile was comparable with that observed in rodents, with liver and spleen effects at the top-dose in both sexes. However, based on the decreased feed consumption and bodyweight effects at 600 ppm (24.3 mg/kg bw/d), the NOAEL in the females was as low as 60 ppm, corresponding to 2.6 mg/kg bw/d. In the one-year feeding study, the NOAEL was set on basis of the increased alkaline phosphatase activity in both sexes at 300 ppm, or 10 mg/kg bw/d. Since in the 1 year-study, no effects were observed up to 300 ppm (also at the 90d sampling time), and this dose-level was higher than the NOAEL in the 90d-study, the 90d NOAEL was not taken into account. Of note was the emergence of lens degeneration in top-dose females in both 90d and 1 yr-feeding study (3000 ppm, 114 mg/kg bw/d). The cataractogenic potential of Metconazole was only apparent at the highest dose, after prolonged administration, and was related to the interference with steroid biosynthesis of the substance. 

Table B.6.10.3-1 Summary of short term oral toxicity studies of Metconazole 
	study, species, doses (ppm)
	NOAEL

mg/kg bw/d (ppm)
	LOAEL

mg/kg bw/d (ppm)
	critical effects
	code, cis:trans (%), purity (%), batch nbr
	references

	28d, rat

30-100-1000-3000
	9.1 (100)
	90.5 (1000)
	↓bw, ↓MCHC, ↑γ-GT, ↑liver w, ↑liver pallor/enlargement, ↑hepatocellular vacuolation/hypertrophy
	WL148172, 85:15              94.5               88-10
	Esdaille, 1990

	28d, rat

30-100-300-1000-10000
	27.3 (300)
	89.3 (1000)
	↓bw, ↓feed cons, ↑liver weight, ↑hepatocellular vacuolation
	WL136184, cis, 99:1              98               ST87-181
	Esdaille, 1991a

	90d, mouse

30-300-2000


	4.6 (30)
	50.5 (300)
	↓cholesterol, ↑AST/ALT, ↑liver and spleen w, ↑hepatocellular vacuolation/hypertrophy
	WL148172, 79.8:15.5        95.3               89-01
	Clay,      1991

	90d, rat

30-100-300-1000-3000
	6.4 (100)
	19.2 (300)
	↑hepatocellular vacuolation
	WL148172, 81:19        94.5               89-01
	Esdaille, 1991b

	90d, rat

50-150-450-1350-4050


	28.8 (450)
	88.6 (1350)
	↓feed cons, ↓bw, ↓RBC parameters, ↑liver and spleen w, ↑AST/ALT, ↑γ-GT, ↑hepatocellular vacuolation
	WL136184, cis, 99:1              98               88-05
	Fokkema, 1992

	90d,dog

60-600-6000


	2.6 (60)


	24.5 (600)
	↓feed cons, ↓bw gain


	WL148172, 85:15        95.3               89-01
	Pickersgill, 1991b

	1 year, dog

30-300-1000-3000
	10 (300)
	36.5 (1000)
	↑alkaline phosphatase
	WL148172, 85:15        95.3               89-01
	Clay, 1992


B.6.10.4 Genotoxicity

The genotoxic potential of Metconazole cis/trans: 80/15 was investigated in-vitro in the Ames test and in a chromosomal aberration assay in CHO cells, and in-vivo in the mouse bone marrow micronucleus test and in an unscheduled DNA synthesis in rat liver cells. The genotoxic potential of Metconazole 95% cis was also investigated in a battery of tests both in-vitro and in-vivo. All the tests were negative with the exception of the chromosomal aberration assay performed with Metconazole cis/trans: 80/15, where structural chromosomal aberrations were induced in the presence of S9-mix, in both main and repeat experiments. 

Overall, both Metconazole cis/trans: 80/15 and Metconazole 95% cis are considered not genotoxic.

Table B.6.10.4-1 Summary of genotoxicity studies on Metconazole cis/trans: 80/15

	Type of test

Cell/test species
	Purity (%)

batch n°
	Conditions:

doses, treatment duration
	Results
	References

	In vitro genotoxicity tests

	Reverse mutation 

S. typhimurium 

(TA98, TA100, TA1535, TA1537, TA1538) and E.coli (WP2 uvrA) 
	95.3%

cis/trans: 79.8/15.5, 

89-01
	plate incorporation, ​

± S9 mix, 

solvent: acetone,

up to 5000 µg/plate
	negative
	Brooks, 1990

	Chromosome aberration assay in CHO-K1 cells
	95.3%

cis/trans: 79.8/15.5, 

89-01
	solvent: acetone

–S9: 24h, 1.56-12.5 µg/mL, 

48h, 0.625-5 µg/mL

+S9: 3h/24h, 6.25-50 µg/mL, 3h/48h, 4.375-35 µg/mL
	–S9 mix: negative

+ S9 mix: 

24h, positive at 50 µg/mL

48h: negative
	Brooks, 1991b

	In vivo genotoxicity tests

	Bone marrow, micronucleus assay, CD-1 mice 
	97.9%

AC 9339-114
	Oral, in 0.5% CMC

400, 1000, 2000 mg/kg bw 

sacrifice: 24h, 48h, 72h
	negative
	Xu, 1995

	UDS, rat (SD) hepatocytes
	97.9%

AC 9339-114
	Oral, in 0.5% CMC

400, 1000, 2000 mg/kg bw 

treatment: 4h and 16h
	negative
	Pant, 1995


Table B.6.10.4-2 Summary of genotoxicity studies on Metconazole 95% cis

	Type of test

Cell/test species
	Purity (%)

batch n°
	Conditions:

doses, treatment duration
	Results
	References

	In vitro genotoxicity tests

	Reverse mutation

 S. typhimurium (TA98, TA100, TA1535, TA1537, TA1538) and E.coli (WP2 uvrA) 
	95.2%

B. n°12
	plate incorporation assay, ±S9 mix, solvent: acetone

doses up to 5000 µg/plate
	negative
	Brooks, 1991a

	Gene mutation assay in mouse lymphoma cells L5478Y/TK+/-
	95.2%

B. n°12
	solvent: DMSO 

●1st exp.: ± S9 mix: 12.5-75 µg/mL,

●2nd exp.: –S9 mix: 20-70 µg/mL, +S9 mix: 12.5-90 µg/mL
	negative
	Clements, 1991

	Chromosome aberration assay in human lymphocytes
	95.2%

B. n°12
	Solvent: acetone

–S9 mix: 

●3h/24h, 93.75, 375, 750 µg/mL, 

●24h/24h, 5.86, 23.44, 46.88, 93.75 µg/mL

●48h/48h, 5.86, 11.72, 23.44, 46.88, µg/mL

+S9 mix: 

3h/24h, 93.75, 375, 750 µg/mL, 
	negative


	Brooks, 1991c

	In vivo genotoxicity tests

	Bone marrow, micronucleus assay, CD-1 mice 
	95.2%

B. n°12
	Oral, in 0.5% CMC

2 doses/day: 75, 150, 300 mg/kg bw 

sacrifice:  24h, 48h after 2nd dosing
	negative
	Marshall, 1991

	UDS, rat (SD) hepatocytes
	95.2%

 ST91/016
	Oral, in 0.5% CMC

443, 1400 mg/kg bw 

treatment: 12-13h, 2-3h
	negative
	Dean, 1991


B.6.10.5 Chronic toxicity and carcinogenicity

The administration of Metconazole cis/trans (85:15) during 2 years to Fisher F344 rats at a dietary dose of 1000 ppm (45-55 mg/kg bw/d) resulted in a marginal (-5%) decrease in body weight at termination, and a slight increase in adrenal gland, liver and spleen weights. In the liver, severe midzonal or centrilobular vacuolation, indicating fatty degeneration (in line with observed clinicochemical findings such as total cholesterol and triglyceride depletions at intermediate sampling times), and occasionally inflammatory or necrotic changes were reported. The presence of eosinophilic and clear-cell foci at the top-dose was possibly a reflexion of proliferative changes, although no neoplasms were observed. The increased incidence of hepatocytes with pigment deposit might be indicative of slight haemosiderosis, as subtle haematological disturbances were noted, and this finding was also reported in earlier studies. The observed increase in centrilobular hypertrophy had also been reported in the subchronic feeding study at the same dose-level, and was associated with the induction of CYP450-dependent metabolic enzymes.

In the spleen, the increased incidence of histiocytic foci (also observed in the subchronic studies) was also in line with the described haematological effects. Of note was the slightly increased incidence of adrenal cortical vacuolation. Finally, the administration of Metconazole was associated with local irritation effects in the forestomach. As the liver cell vacuolation and hypertrophy, adrenal vacuolation and the increased liver and spleen weights had been observed in either the chronic toxicity or the carcinogenicity study at 300 ppm and 1000 ppm, the NOAEL was determined on this base at 100 ppm, corresponding to 4.3 mg/kg bw/d. As there was no evidence of a treatment-related induction of tumours, the compound was not considered carcinogenic in the rat.

In the mouse, similar toxicological endpoints as in the rat were reported. At 300 ppm and above, slight body weight and body weight gain decreases, decreased cholesterol and triglyceride level, indicating interference with lipid metabolism, and increased liver weights were observed. Contrarily to rats, the transaminase activities were increased after 92 weeks of treatment. As in rats, liver cells showed vacuolation, hypertrophy, and lesions associated with necrotic degenerative changes, and at the top-dose, biliary/oval cell or multifocal hyperplasia were additionally described. Adrenals showed corticomedullary pigmentation. In contrast to rats, mice exhibited atrophic spleens.

As at 300 ppm (♀) and above (♂,♀), the combined incidence of adenoma and carcinoma was statistically significantly increased, it was considered that the compound was carcinogenic toward mice. Therefore, 30 ppm, corresponding to 4.4 mg/kg bw/d, was established as both a chronic toxicity and a carcinogenicity NOAEL.

Globally, as the tumours only appeared in the mice and not in the rat, and their emergence was explained by a Phenobarbital-like mechanism, and in the absence of genotoxic potential, it was considered that the compound was unlikely to be classified as a carcinogenic substance.

Table B.6.10.5-1 Summary of long term toxicity/carcinogenicity studies on Metconazole WL148271 (cis/trans)

	Study, species, doses (ppm)
	NOAEL mg/kg bw/d
(ppm)
	LOAEL mg/kg bw/d
(ppm)
	Critical effects
	cis/trans (%)

purity (%),

batch n°
	Refs

	2y, p.o., rat

10-100-300-1000

toxicity:
	4.3 (100)
	13.1 (300)
	↑liver / spleen weight, ↑hepatocellular vacuolation / hypertrophy
	79.8:15.5

95.3

89-01
	Taupin, 1992a

	2y, p.o., rat

100-300-1000

toxicity:

carcinogenicity:
	4.6 (100)

46.5 (1000)
	13.8 (300)
	↑adrenal cortex vacuolation, ↑hepatocellular vacuolation / hypertrophy
	79.8:15.5

95.3

89-01
	Taupin, 1992b

	2y, p.o., mouse

30-300-1000

toxicity:

carcinogenicity:
	4.4 (30)
4.4 (30)
	43.6 (300)
43.6 (300)

	tox: ↓cholesterol/ triglycerides, ↑AST/ALT, ↑liver w, ↑adrenal pigment, ↑liver vacuolation/ hypertrophy/necrosis,↑spleen atrophy

carc: ↑adenoma/carcinoma
	79.8:15.5

95.3

89-01
	Clay,

 1992a


B.6.10.6 Reproductive toxicity

The 2-generation reproduction study was conducted in rats with the Metconazole cis-isomer at dietary concentrations of 0, 2, 8, 32 and 48 mg/kg bw/d. No effects on rats fertility were observed. The NOAEL for parental toxicity was 8 mg/kg bw/d based on the increase in ovarian weights observed at 32 mg/kg bw/d in F1 females. The NOAEL for reproduction toxicity was 8 mg/kg bw/d, based on the increase of gestation length in F1 dams, decrease in post-implantation survival and the reduced litter size in F2 pups at 32 mg/kg bw/d. The NOAEL for offspring toxicity was 8 mg/kg bw/d based on the reduced pup weight gain in F1 seen at 32 mg/kg bw/d. 

Based on the absence of effect on fertility in the rat 2-generation study (only modification of fertility parameters at maternotoxic doses), no classification for fertility was proposed.

Developmental toxicity studies have been conducted in rats and rabbits with both the cis/trans mixture and the cis-isomer.

In the rat, Metconazole cis/trans and Metconazole cis (both compounds attaining purities of 94-95%) provoked fetal and developmental toxicity at maternotoxic doses. The toxicity of both compounds towards dams (decreased feed intake, bw gain), fetuses (postimplantation loss, decreased fetal weights and litter weights/size) at the top-dose was similar. The developmental NOAEL of the cis/trans isomer (12 mg/kg bw/d) was established upon the induction of ossification retardations and an increased incidence of lumbar/cervical ribs at 30 mg/kg bw/d. Notable was also the slight increase of hydrocephaly at the highest dose with Metconazole cis/trans. The developmental NOAEL of the cis-isomer (6 mg/kg bw/d) was determined on the increased incidence of bilateral hydroureter at 24 mg/kg bw/d.

In the rabbit, early studies on cis/trans and cis isomers at 94-95% purity, indicated the emergence of various malformations. However, except for hydrocephaly, and to a lesser extent for limb defects, it appeared that most findings occurred without dose-effect relationship, or were single incidences. Moreover, some effects were not replicated in additional studies. Whereas the malformations, occurring in singularity were sometimes within published historical controls, in-house data were not submitted, complicating a proper evaluation of observed events. 

The occurrence of spurious malformations, even at low doses or in the controls, without expected findings at higher doses were interpreted by the notifier as an indication of the high spontaneous rate of malformation in the animals of this source (Intervet Ltd., UK), although this should then have been reflected in the historical control database. It was also suggested that these animals were of suboptimal health, as indicated by the high variability in pregnancy rate, maternal mortality, and abortion, but in the absence of proper reference data, and considering that abovementioned flaws were certainly not present in all studies, the argument was not convincing.
Taking into account malformations which appeared more consistently and/or exhibited a proper dose-effect relationship (as hydrocephaly), it was proposed by the rapporteur not to discard these studies, but to use them for the determination of developmental NOAEL, which was 4 mg/kg bw/d. These effects were observed at doses which were mostly maternotoxic but not always. Based on these developmental effects, and also on the fetal toxicity and maternal toxicity (both ranging from 4-10 mg/kg bw/d), it was concluded that rabbit was the most sensitive species (in the rat, maternal and fetal toxicity NOAELs were 24-30 mg/kg bw/d).

It was also considered that the effects in rabbits observed at the lower doses were probably irrelevant. 

A new study, conducted in the NZW rabbit (from a different supplier) and with Metconazole cis/trans of a higher purity (98%), revealed no adverse effects towards developmental parameters, and developmental NOAEL was established at the top-dose (40 mg/kg bw/d).

According to the notifier, the purity, as well as the impurity profile of the batch used for the newest rabbit developmental study, was comparable with the specification of Metconazole cis/trans technical. The notifier made a statement, declaring that the batch ST 91/016 (Metconazole 95% cis, used in the rabbit study) was not representative of the current manufacturing process, as it contained analytes that do not met the current Metconazole specifications. Likewise, it was argued that Metconazole cis/trans with batch number B89-01 (old study) was of a lower purity that batch AC10575-61 (new study). However, it could not be determined with certainty whether the observed effects with the old batch were provoked by one or more impurities, or by the mother compound itself. Therefore, it was proposed by RMS to consider the effects seen with the older batch as relevant for the assessment of developmental toxicity.
In summary, both compounds were embryo- and fetotoxic at doses also producing maternal toxicity in rat developmental toxicity studies. 

In the new rabbit study performed, using a high purity batch of Metconazole 85/15 cis/trans mixture and animals from a different source, increased resorptions, reduced litter size and fetal weight occurred at 40 mg/kg bw/d, a dose associated with reductions in maternal bodyweight gain. There was no evidence of teratogenicity. 

In the old rabbit studies, malformations were observed at doses which were or were not maternotoxic. For additional information (see B.5.8.2), an investigative study on the effects of Metconazole isomers on rat embryos in-vitro was conducted (Bowden, 1991). It appeared that both the cis/trans mix and the cis isomer induced embryologic morphological abnormalities at doses at or lower than those inducing developmental retardation.

Metconazole is a fungicide belonging to the triazole family, which show to a certain extent a typical pattern for developmental toxicity in laboratory animals. They usually are embryotoxic, cause retarded development (decreased fetal weight and/or delayed ossification) and also induce variations and malformations. 

Overall, the weight of evidence is that technical Metconazole is embryo/fetotoxic in rats and rabbits at doses associated with maternal toxicity and has shown some evidence of teratogenic potential in rabbits at doses producing no to severe maternal toxicity.  Therefore, classification as Repro. Cat. 3 (Xn; R63) was proposed.

Table B.6.10.6-1 Summary of reproductive and development toxicity studies of Metconazole WL148271 (cis/trans, 80/15) and Metconazole WL136184 (95% cis)
	Type of test

Doses (mg/kg/d)
	Code Cis:trans

Purity (%),

batch n° 
	NOAEL
mg/kg bw/d
	LOAEL
mg/kg bw/d
	Critical effects
	References

	2 G, oral, rat

2, 8, 32, 48 
	WL136184

95% cis

95.2%

B 12
	Parental: 8

Filial: 8

Repro: 8


	Parental : 32

Filial: 32 

Repro: 32
	↑ovarian w (F1)

↓bw gain (F1 pups), ↓post-implantation survival (F2)

↑gestation length, ↓post-implantation survival
	Willoughby, 1992

	Terato oral rat, d6-15

12, 30, 75 

[PS: 37.5, 75, 150, 300]
	WL148271 cis/trans: 80/15

95.3%

(79.8/15.5) 

B 89-01
	Maternal: 12

Fetal: 30

Developmental: 12


	Maternal: 30

Fetal: 75

Developmental: 30


	↓ bw gain 

↑embryonic mortality, ↑post-implantation loss, ↓litter/fetal weight

↑lumbar/cervical ribs

(75: ↑hydrocephaly)
	Masters, 1991a

	Terato oral rat, d6-15

6, 24, 60 

[PS, 1°: 6, 12, 24, 48; 2°: 6, 60,80]


	WL136184 95% cis

95.2%

B 12
	Maternal: 24

Fetal:24

Developmental: 6
	Maternal: 60

Fetal: 60 

Developmental: 24
	↑clinical signs, ↑water-, ↓feed cons., ↓bw gain

↑resorptions, ↑post-implantation loss, ↓fetal weight

↑bilateral hydroureter at necropsy
	Willoughby, 1992a

	Terato, oral, rabbit, d6-28

5, 10, 20, 40 

[PS: 1, 5, 10, 20, 40]
	WL148271

cis/ trans: 80/15

98.3%

AC10575-61
	Maternal: 10

Fetal: 10

Developmental: 40
	Maternal: 20

Fetal: 20

-


	↓bw gain

↑resorptions
	Hoberman, 1997


PS: preliminary study

Table B.6.10.6-2 Summary of additional development toxicity studies of Metconazole WLK148271 (cis/trans: 80/15) and Metconazole WL136184 (95% cis) on the rabbit
	Type of test

Doses (mg/kg/d)
	Code Cis:trans

Purity (%),

batch n° 
	NOAEL
mg/kg bw/d
	LOAEL
mg/kg bw/d
	Critical effects
	Refs

	PS terato, oral, rabbit 

cis ; (-)cis: 

10, 28, 80 

trans:

10, 20, 40 


	●WL136184 cis 96.9%

(B3454/078 ST89/324)

●WL161053 (-) cis 91%

(B 3454/081 ST89/323)

●WL153996 trans 97.0%

(B 88-08 ST89/312)
	Maternal 

●cis, (-)cis: ≤10

●trans: 80

Fetal: 

●cis: 10

●(-)cis: 28

●trans: 80


	Maternal: 

●cis, (-)cis: 10

Fetal :

●cis ≥28, (-)cis: 80

●cis, (-)cis: 80

●cis: 80


	↑clinical signs


↑post-implantation loss, ↓litter size, ↓litter weight

↑fetal deaths

↓fetal weight

trans: no treatment-related effects
	Masters,

1990

	Terato, oral, rabbit, d7-19

Main:

4, 10, 25, 62.5 

Additional:

2, 4, 10 

[PS: 10, 30, 90]
	WL148271 cis/ trans: 80/15

95.3%

(83.7/16.3)

B 89-01

ST 89/088
	Main:

Maternal: 10

Fetal: 4

Developmental: 10

Additional:
Maternal / fetal: 10

Developmental: 4
	Maternal: 25

Fetal: 10

Developmental: 25

---

Developmental: 10
	↓feed cons., ↓bw gain

↑embryonic deaths, ↑post-implantation loss

↑hydrocephaly, ↑amelia

No evidence of systemic maternal and fetal toxicity

↑ hydro/cebocephaly


	Masters, 1991b

	Terato, oral, rabbit, d7-19

2, 4, 10, 40

[PS: 2, 4, 10, 25, 40]
	WL136184 95% cis

94.2%

B 12

ST 91/016
	Maternal: 4

Fetal: 10

Developmental: 4


	Maternal: 10

Fetal: 40

Developmental: 10


	↓feed cons., ↓bw gain 

↑resorptions, ( litter size, fetal weight

↑hydrocephaly
	Masters, 1992a

	Terato, oral, rabbit, d7-19

0.5, 1, 2, 10, 40 (split doses)
	WL136184 95% cis

95.5%

B 12

ST 91/016


	Maternal: 10

Fetal: 10

Developmental: 10


	Maternal: 40

Fetal: 40

Developmental: 40


	↓feed cons., ↓bw gain 

↑resorptions, ( litter size, ↓litter/fetal weight

↑forelimb flexures/ malrotated hindlimb
	Masters, 1992b


PS: preliminary study

B.6.10.7  Establishment of an Accepted Daily Intake (ADI)

Toxicity studies on either cis/trans or cis-Metconazole revealed following critical endpoints in subchronic, chronic or developmental studies:

(i) from the data of the reprotoxicity study on the rabbits, a developmental NOAEL of 4 mg/kg bw/d was established.

(ii) the mouse was identified as the most susceptible organism in the long-term toxicity studies. The lowest NOAEL, determined in the chronic study in the mouse was 4.4 mg/kg bw/d. 

(i) among the subchronic studies, the lowest relevant NOAEL was detected in the 90d mouse feeding study, where a NOAEL of 4.6 mg/kg bw/d was established
It was proposed to establish an overall NOAEL of 4 mg/kg bw/d, since the obtained values were grossly comparable. 

However, in the light of the serious teratogenic effects, it seemed adviseable to add an additional assessment factor of 4, in order to obtain a sufficient margin of safety (1000 x) compared to the dose-level were the effect was observed. Therefore, with a NOAEL of 4 mg/kg bw/d, and an assessment factor of 400, the ADI is :

ADI = NOAEL / AF = 4/400 = 0.01 mg/kg bw/d

B6.10.8  Establishment of an Acute Reference Dose (ArfD)

As teratogenic effects were detected in the rabbit studies at 4 mg/kg bw/d, it is proposed to establish an acute reference dose on this basis. Taking into account an AF of 400, the following value is proposed:

ARfD = 0.01 mg/kg bw/d

B.6.10.9  Establishment of an Accepted Operator Exposure Level (AOEL)

As teratogenic effects were detected in the rabbit studies at 4 mg/kg bw/d, it is proposed to establish an acceptable operator exposure level on this basis. Taking into account an AF of 400, the following value is proposed:

AOEL = 0.01 mg/kg bw/d
B.6.10.10  Establishment of the (theoretical) drinking water limit 

On the basis that exposure through water drinking should not account for more than 10% (P) of the ADI, assuming an average consumption C of 2 l/person/day, and an average bodyweight of 60 kg, following drinking water limit may be derived:

Drinking water limit = (ADI * bw * P) / C = (0.01mg/kg bw/d* 60 kg* 0.1) / 2 l/d = 0.03 mg/L
The maximum admitted concentration, as established in the guideline 80/77/EC, is 0.0001 mg/L.

B.6.11 Acute toxicity including irritancy and skin sensitisation of the preparations (Annex IIIA 7.1)

B.6.11.1 Acute oral toxicity (Annex IIIA 7.1.1) 
-Rat, Metconazole formulation 60 g/L, oral, 2500; 3750 and 5000 (♂) -1250; 2500 and 5000 (♀) mg/kg bw (Bradley, 1995a) 
Findings:
Mortality: 
Males: 2500 mg/kg bw: 0/5; 3750 mg/kg bw: 2/5 (d2, d3); 5000 mg/kg bw: 5/5 (d1, d2).

Females: 1250 mg/kg bw: 0/5; 2500 mg/kg bw: 2/5 (d1, d5); 5000 mg/kg bw: 5/5 (d1, d2, d3).

Clinical signs: 

Adverse signs were generally observed up to 24h post-dose, and in the period preceding death. At 2500 mg/kg bw and above, animals showed brown material around nose, ptosis, salivation and hypoactivity. At 3750 mg/kg bw and above, prostration, diuresis and diarrhea was additionally observed (in addition, 2/5♂ suffered decreased respiration). At the top-dose, 2/5♂ exhibited dyspnea prior to death.

Bodyweight:  

At 1250 and 2500 mg/kg bw, ♀survivors showed a similar net body weight gain compared to d0. Body weight gain of ♂ dosed 2500 mg/kg bw was somewhat higher than that of ♂ dosed 3750 mg/kg bw. All top-dose animals failed to gain weight.

Necropsy findings: 

External examination revealed, evidence of brown material around nose, diuresis and diarrhea in decedents dosed 3750 mg/kg bw and above, and chromodacryorrhea at the top-dose.

Decedents at the top-dose showed distended/vascularised stomach, and hemorragic/vascularised, distended or pale intestinal tract. At 3750 mg/kg bw, 1/2 decedent exhibited the same findings. No abnormal gross pathological findings were detected at 1250 or 2500 mg/kg bw.

Conclusions:

LD50 (♂)= 3812 mg/kg bw.

LD50 (♀)= 2601 mg/kg bw.
LD50 combined= 3313 mg/kg bw. 

From both mortality and appearance of clinical signs, it appeared that the ♀ were slightly more sensitive than the ♂.

Guidelines:
Protocol in compliance with test method B.1 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
5 rats/sex/dose (Crl:CD((SD)BR) received AC 900,768  (B.n° SF09381, lot 2), containing a.i. Metconazole WL148271 (cis/trans) at 60 g/L)  at dose levels of 1250 (♀), 2500 (♀), 2500 (♂), 3750 (♂) and 5000 mg/kg bw (♂,♀) by gavage. The dose volume was not reported. The study is accepted.
B.6.11.2 Acute percutaneous toxicity (Annex IIIA 7.1.2)
-Rat, Metconazole formulation 60 g/L, dermal, 4000 mg/kg bw (Bradley, 1995b) 
Findings:
Mortality:
none

Clinical signs: 


Male animals showed erythema (5/5, resolved by d7), hypoactivity (3/5) and chromodacryorrhea (2/5).

Bodyweight:  
all animals gained weight on d14.

Necropsy findings: none

Conclusions:

LD50 (♂)>4000 mg/kg bw.
LD50 (♀)>4000 mg/kg bw.
Guidelines:
Protocol  in compliance with test method B.3 of directive  92/69/EEC

GLP status:
The study is GLP.

Materials and methods:
5 rats/sex/dose (Crl:CD((SD)BR) were exposed to AC 900,768  (B.n° SF09381, lot 2), containing a.i. Metconazole WL148271 (cis/trans) at 60 g/L)  at  a dose levels of 4000 mg/kg bw by dermal  occlusive application for 24h. No preliminary range-finding study was reported.

The study is accepted.

B.6.11.3 Acute inhalation toxicity to rats (Annex IIIA 7.1.3)
-Rat, Metconazole formulation 60 g/L, aerosol exposure, nose-only,  6.41 mg/L (Hoffman, 1996) 
Findings:
Mortality: 

No fatalities were observed at 1.6 and 3.5 mg/L exposure. At 5.8 mg/L, 4/5♂ died on d2, d3 and d15, and 3/5♀ died on d1, d2 and d7.

Clinical signs: 

Laboured breathing was observed in all animals during exposure. 

Upon removal from the exposure chamber, and following the 2h observation period, all animals exhibited respiratory distress (laboured breathing, moist rales), and secretory responses (chromodacryorrhea/-rhinorrhea). These signs persisted in animals treated 3.5 and 5.8 mg/L during the first week after exposure. Some top-dose animals additionally showed hunched posture, irregular gait and tremors. Animals treated at 1.6 mg/L were unremarkable from d4 on.

In the group treated at 3.5 mg/L, moist rales were persistent up to d19 (1/5♂) and until sacrifice on d22 (1/5♀). 

Bodyweight:  

Among survivors, substantial loss of body weight was observed at 3.5 mg/L and above during wk1 post-dose. In 2/5 animals treated at 3.5 mg/L, the finding was still observable during wk2, and recovery was observed on wk3.

Necropsy findings: 

Most top-dose decedents showed lung/trachea abnormalities, including fluid accumulation. In the animals sacrificed at termination, red lung foci were observed. These findings were considered treatment-related, and indicate that the product was slightly irritant for the respiratory tract.

Conclusion: 


LC50,(♂)= 4.951 mg/L

LC50,(♀)= 5.563 mg/L

LC50,combined= 5.3 mg/L

The product is considered harmful by inhalation and should be labelled Xn;R20.

In addition, the formulation contains a solvent (carrying the label Xi, R37) at a concentration >20%. 

According to the dangerous preparation directive (DPD), the formulation should be classified accordingly. In addition, at necropsy, most top-dose decedents showed lung/trachea abnormalities, including fluid accumulation. In the animals sacrificed at termination, red lung foci were observed. These findings were considered treatment-related, and indicate that the product was slightly irritant for the respiratory tract. Such findings are not systematically observed in inhalation studies and are indicative of slight irritation. In conclusion, as the DPD dictates the assignment of R37, and the in-vivo study seems to confirm this, there is more reason to classify, than to leave the product unclassified.
Guidelines:
Protocol in compliance with test method  B.2 of directive  92/69/EEC

GLP status:
The study is GLP

Materials and methods:
5 rats/sex/dose  (Charles River Crl:CD((SD)BR)  were exposed to a micronized dust aerosol of AC 900,768  (B.n° SF09381/005), containing a.i. Metconazole WL148271 (cis/trans) at 60 g/L) in a nose-only inhalation assay, at concentrations (nominal/real) of 3.6/1.6 mg/L, 6.1/3.5 mg/L and 8.8/5.8 mg/L (mean exposure concentration determined by gravimetry) during 4h. The tested dose was reported the maximum attainable concentration. Particle size was evaluated by measuring Mass Median Aerodynamic diameter = 1.9(2.4 µm. No control group was included. 

The study is accepted.

B.6.11.4 Skin irritation (Annex IIIA 7.1.4)
-Rabbit, Metconazole formulation 60 g/L, 0.5 mL/cm2 dermal (Boczon, 1995) 

Findings:

Erythema ranged from well-defined to severe irritation with some cracking and flaking of the skin. The severity increased with time up to d10, but had mainly disappeared  on d14. Edema was graded as moderate.

Evaluation of the data, according to EU methodology:

<Score erythema>24+48+72
= 3.3/2.7/2.0

<Score edema>24+48+72
= 2.7/1.0/0.7

Conclusion:
 Metconazole, formulated as AC 900,768 (60g/L) is irritant to the skin, and should be labelled accordingly: Xi, R38

Guidelines:
Protocol in compliance with test method  B.4 of directive  92/69/EEC

GLP status:
The study is GLP

Materials and methods:
3 ♂ rabbits (New Zealand White) were exposed to AC 900,768  (B.n° SF09381 lot 002), containing a.i. Metconazole WL148271 (cis/trans) at 60 g/L), in the amount of 0.5 mL/6 cm² back skin, by semi-occlusive application for 4h. The study is accepted.

B.6.11.5 Eye Irritation (Annex IIIA 7.1.5) 
-Rabbit, Metconazole formulation 60 g/L, 0.1 mL, ocular, (Boczon, 1996)

Findings:

In addition to the moderate conjunctival redness and swelling, and slight iritis, diffuse areas of corneal opacity occurred, becoming translucent by 48h and continuing in 2/3 animals through d21 of observation.

Evaluation of the data, according to EU methodology:

<Score erythema>24+48+72

= 1.3/2.7/1.7

<Score chemosis>24+48+72

= 0.7/1.3/1.0

<Score iris>24+48+72

= 0.0/1.0/0.3

<Score corneal opacity>24+48+72
= 1.0/1.7/1.7
Conclusion: 
Metconazole, formulated as AC 900,768 (60g/L), provoked eye lesions with scores below those necessary for classification. However, since corneal lesions persisted up to sacrifice, the product was considered irritant for the eyes, and it should be classified accordingly (Xi, R36). 
Guidelines:
Protocol in compliance with test method  B.6 of directive  92/69/EEC

GLP status:
The study is GLP

Materials and methods:
3 ♂ rabbits (New Zealand White) were exposed to AC 900,768  (B.n° SF09381/002), containing a.i. Metconazole WL148271 (cis/trans) at 60 g/L), by instillation 0.1 mL of the undiluted test substance into the everted lid of the right eye. 

The study is accepted.

B.6.11.6 Skin sensitisation (Annex IIIA 7.1.6)
-Guinea Pig, Metconazole formulation 60 g/L, Maximisation test, 5% intradermal induction, 100% percutaneous induction, 100% percutaneous challenge (Glaza, 1995b)

Findings:

In the control group, 1/10 animals was found death. No evidence could be found that this single mortality was substance-related.

After the first challenge, 15/19 animals (79%) showed mild to moderate erythema; At 48h, 2 among them displayed subcutaneous hemorraging. No signs were observed in the control group.

After the second challenge (2 weeks after the first one), all animals showed dermal reactions at both reading times, and 1/19 animals showed subcutaneous hemorragic lesions. In the controls 2/10 (24h), and 3/10 (48h) showed slight erythema. The net result was a positive response in 90% (24h) and 70% (48h) of the animals.

Conclusion: 
Metconazole cis/trans, formulated as AC 900,768 (60g/L), was considered a skin sensitiser, and should be classified accordingly (R43).

Remark:
Metconazole technical was not clearly positive in the Magnusson and Kligman maximisation test. Since the other adjuvants in the formulated product were not known sensitisers, the positive response could be due to a synergic effect of these on the active ingredient.

Guidelines:
Protocol partly in compliance with test method B.6 of directive  92/69/EEC

Deviation from protocol: 

(i) results from dermal reactions after intradermal injections and induction not mentioned

(ii) re-challenge on wk2 rather than wk1 after first challenge

GLP status:
The study is GLP

Materials and methods:

On day 0 (intradermal induction) , 20 ♂guinea pigs (Crl: (HA)BR) received three pairs of intradermal injections of respectively 100 µl (i) a 1:1 mixture of Freund's Complete Adjuvant (FCA)/sterile water, (ii) 5% w:v AC 900,768  (B.n° SF09381/002), containing a.i. Metconazole WL148271 (cis/trans) at 60 g/L)/sterile water, and (iii) a 1:1 mixture of 5% AC 900,768  and FCA/sterile water. 

10 ♂control animals, were given three pairs of intradermal injections  with the concomitant blanks (FCA/sterile water, sterile water, a 1:1 mixture of saline and FCA/sterile water); a further set of 2 x 5 ♂ control animals were also scheduled to compare with either the positive control group and a re-challenge test group (see beneath), using the same protocol as for the first control group.

10 ♂positive control animals received three pairs of intradermal injections of respectively 100 µl (i) a 1:1 mixture of Freund's Complete Adjuvant (FCA)/sterile water, (ii) 5% w:v Sulfathiazole/sterile water, and (iii) a 1:1 mixture of 5% Sulfathiazole  and FCA/sterile water. 

On day 8 (topical induction), animals pre-treated on d7 with 10% w:w Sodium Lauryl Sulfate (SLS), were exposed to soaked patches of 100% w:w AC 900,76 (tests) or dry patches (controls), by occlusive application during 48h. 

On day 22 (challenge), 100% AC 900,76 (tests) or 10% w:w Sulfathiazole in petrolatum (positive controls) was applied on one flank and sterile water on the other flank of the animals during 24h.

Although the results seemed conclusive, a second challenge was conducted, approximately 2 weeks after the first challenge, using the same protocol of the latter.

Observations in the first pretest (intradermal injection range-finding): 1%, 5%, 10%, 25% or 50% w:v TI435 600FS in sterile water was injected, and mild to moderate erythema was observed with 1% (24, 48h), while moderate to intense erythema was observed at the higher doses. It was concluded that 5% was the highest concentration causing no excessive irritation.

Observations in second pretest (topical induction range-finding): no irritation occurred with 25%, 50%, 75% or 100% w:w AC 900,768. It was concluded that undiluted material should be used for induction, with SLS-pretreatment.

The study is accepted.

B.6.11.7 Summary of acute toxicity of Metconazole (cis/trans), formulated as AC 900,768 (60g/L)

Table B.6.11.7-1  

Summary of acute toxicity including irritancy and skin sensitisation of Metconazole formulation AC 900,768 
	Type of test
	LD50 (mg/kg b.w.)

 or LC50 (mg/L)
	Batch n°

concentration a.i. 
	Classification
	Reference

	Rat, oral
	♂: 3812

  ♀: 2601
	SF09381/002

60 g/L
	-
	Bradley, 1995a

	Rat, dermal
	>4000
	SF09381/002

60 g/L
	-
	Bradley, 1995b

	Rat, 4h inhalation
	>5.3
	SF09381/005

60 g/L
	Xi; R37
	Hoffman, 1996

	Rabbit, skin irritation
	irritant
	SF09381/002

60 g/L
	Xi; R38
	Boczon, 1995

	Rabbit, eye irritation
	irritant
	SF09381/002

60 g/L
	Xi; R36
	Boczon, 1996

	Guinea pig, skin sensitisation (GPMT)
	sensitiser
	SF09381/002

60 g/L
	R43
	Glaza, 1995b


Metconazole formulation AC 900,768 was irritant for both skin, upper respiratory airways and eyes, and caused sensitisation. 

This formulation contains an aromatic solvent, (carrying the label Xn, R65) at a concentration >15%. In addition, the formulation contains a solvent (carrying the label Xi, R37) at a concentration >20%. 

According to the dangerous preparation directive, the formulation should be classified accordingly (pending physico-chemical tests of kinematic viscosity and surface tension).

Provisionally, the human health hazard labelling is Xn, R36/37/38-43-65.

B.6.11.7 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 applicable in the present situation.

B.6.12 Dermal absorption (Annex IIIA 7.3)

B.6.12.1 Dermal absorption, in vivo in the rat (Annex IIIA 7.3)
-Percutaneous absorption, rat skin, Metconazole WL136184 

(cis isomer, formulated as SF07455, SL at 60 mg/mL), 0.147 mg/cm² (Little, 1992)

Findings.

The recovery of radioactivity (see table B.6.12-1) following dermal administration of [14C]-Metconazole (cis) to the rat was 88-93%. In general, >70% of dose was recovered from the application site wash, and 7-15% from the gauze washes. The application site itself accounted for 1.2-4% of dose, and resulted from either unremoved residues at the surface or compound which had penetrated the skin.

Table B.6.12-1 Recovery of formulated 14C-Metconazole WL136184 after application on rat skin at 0.147 mg/cm²

	Compartiment
	duration of exposure (h)

sacrifice time (h)

	
	4
	8
	8
	8

	
	4
	8
	24
	72

	back washes
	72.54
	69.59
	82.81
	71.31

	gauze washes
	11.71
	12.89
	6.799
	14.52

	residual skin
	1.804
	2.295
	0.701
	0.309

	excreta
	0.034§
	0.142
	0.548
	1.58

	application site
	1.699
	4.008
	1.196
	1.255

	tissues
	0.333
	0.733
	0.544
	0.206

	total penetration1
	2.066
	4.923
	2.288
	3.041

	recovery
	88.37
	89.65
	92.60
	89.18


Values expressed in % of administered dose (average of 4 animals); 1 :total of application site, tissues and excreta;  §:extreme cage wash value of 2/4♀ (contamination) omitted in mean value.

The radioactivity recovered in the excreta (urine, feces, cage washings/debris) increased as a function of time after administration, up to 48h. Afterwards, excretion declined somewhat, but was not terminated at 72h. While at 8h, fecal elimination was slightly higher than urine elimination, excretion was predominantly fecal from 24h on (table B.6.12-2).

Table B.6.12-2 Excretion of 14C-Metconazole WL136184 after application on rat skin at 0.147 mg/cm²

	Sampling time (h)
	duration of exposure (h)

sacrifice time (h)

	
	4
	8
	8
	8

	
	4
	8
	24
	72

	
	urine
	feces
	total§
	urine
	feces
	total§
	urine
	feces
	total§
	urine
	feces
	total§

	4
	0.001
	0.006
	0.034
	
	
	
	
	
	
	
	
	

	8
	
	
	
	0.016
	0.019
	0.142
	0.045
	0.067
	0.13
	0.047
	0.083
	0.158

	24
	
	
	
	
	
	
	0.131
	0.229
	0.415
	0.144
	0.364
	0.554

	48
	
	
	
	
	
	
	
	
	
	0.095
	0.363
	0.480

	72
	
	
	
	
	
	
	
	
	
	0.083
	0.274
	0.383


Values expressed in % of administered dose; average of 4 animals; § :including cage wash 

Up to 8h after dosing, most of the radioactivity was retained in the carcass (0.331% of dose, compared to 0.034% in excreta), and an increasing amount was thereafter eliminated renally, and after 24h, via the feces. It appeared that at 8h, the amount found in the blood (0.004 ppm) and plasma (0.006 ppm) was minimal,  and decreased to very low levels (plasma) or became undetectable at 72h. 

Whereas globally, residue levels declined with time, it was observed that low (≤0.004% of dose), but non-negligible amounts of radioactivity accumulated in the adrenal glands, with levels of 0.5 ppm at 4h, increasing up to 0.84 ppm at 8h, and attaining 0.94 ppm 48h after dosing. Thereafter, the levels declined to 0.59 ppm at 72h. These levels exceeded those found in blood at all sampling times, the proportions of adrenal:blood levels being 125 at 4h, 209 at 8h and 470 at 24h. The accumulation in the adrenals was anticipated, based on the observations made after the oral administration of 2 or 200 mg/kg bw of 14C-Metconazole in the rat (see B.6.1).

Table B.6.12-3 Amount of formulated 14C-Metconazole WL136184 after application on rat skin at 0.147 mg/cm²

	Compartiment
	duration of exposure (h)

sacrifice time (h)

	
	4
	8
	8
	8

	
	4
	8
	24
	72

	adrenals
	0.500 (0.001)
	0.836 (0.004)
	0.939 (0.003)
	0.591 (0.002)

	blood
	0.004
	0.004
	0.002
	n.d.

	carcass
	0.038 (0.331)
	0.083(0.729)
	0.066 (0.541)
	0.025 (0.204)

	plasma
	0.005
	0.006
	0.005
	0.002


Values expressed in µg equivalents of 14C-WL136184/g tissue (% of administered dose); average of 4 animals; n.d.: not detected

Conclusions: 

It was observed that, at 72h, the excretion of 14C-Metconazole was low, but has not come to an end. Some radioactivity was still present in the site of application, and could present a source of systemic exposition.

Hence, an absorption rate of 3% was proposed for the concentrated product.

It was noted that the diluted product was not tested. According to the current guidelines, the absorption of the in-use field concentration should be considered 100%, except when a proper study with the diluted product would be present.

Guidelines: 
Protocol in complience with test guideline OECD 417 (1984)

Remark: due to an anomalously high cage-wash radioactivity in 2/4♀ of the group terminated at 4h, it was concluded that contamination of the cage had occurred during dosing, and these values were not included in the excreta means.

GLP status:
The study is GLP

Materials and methods:

4 ♀rats/dose/time point (Fischer 344, Charles River, CDF (F-344/Crl(BR)) received a dermal application (10.2 cm²) during 4h or 8h of [cyclopentyl-14C]-Metconazole WL136184 (cis-isomer, radiochemical purity 99.0%, B.n° 001/91, specific activity 37.74 µCi/mg), at a dose level of 1.5 mg/animal, i.e. 0.147 mg/cm². The a.i. was solubilized in a liquid concentrate as to obtain a formulation of 60 mg/mL; a nominal dose volume of 25 µL/animal was provided. Animals were sacrificed at 0h, 4h (4h exposure), and 8h (8h exposure), 24h (0h, 8h exposure), or 72h (8h exposure).

Urine and feces were sampled at 0-24h (control), 0-4h (4h exposure), 0-8, 8-24, 24-48, 48-72h (8h exposure). Cage debris and washes were collected after each excreta sampling, and also at termination. At 8h post-dose, skin wash and bandage, gauze and silicone ring washes were collected. Blood was not collected intermittently, but at termination. Animals were sacrificed by exsanguination, and adrenals, blood, plasma, application site, residual skin and carcass were removed or sampled. Residual skin, carcass and apllication sites were solubilised in NaOH/methanol and feces and cage debris were homogenised and extracted, prior to combustion. Liquid samples, solubilised digests, and extracts were processed for LSC counting.

The study is accepted.

B.6.12.2 Comparative dermal absorption, in vitro using rat and human skin (Annex IIIA 7.3)
-percutaneous absorption, split-thickness skin in-vitro, Metconazole (formulated as a 60 g/L product), 

rat and human, 600 µg/cm² -concentrate and 2.25 µg/cm² -spray dilution (Gamer, 2004)

Findings:

The in-vitro skin absorption of Metconazole, formulated as a 60 g/l formulation was assessed in both rat and human skin, at two representative concentrations (neat formulation and field dilution) for 24h. 

In both rat and human skin preparations (see table B.6.12.2-1), the absorbed amount at 4h was about 60% of applied radioactivity for the low dose, and increased up to about 78% in the rat and 64% in the human at termination. A linear increase was observed during the first 4 hours, and a plateau phase was achieved later on. At the high dose, the achievement of a plateau phase was not evident.

From the ratio of flux constants (absorption rates, calculated from the linear portions of the penetration curve), it was concluded that rat skin was about 1.6 times and 15 times more permeable than human skin at the lowest and highest concentration respectively. The values indicated that the diffusion speed was rapid at the low dose, and slow to moderate at the high dose. The lag periods (period before start of absorption) were comparable between rat and human skin, and were apparently unaffected by the dose (0.4-0.6 h).

Table B.6.12.2-1: In-vitro mean cumulative absorbed amount of Metconazole through rat and human epidermis

	Species
	rat
	human

	Dose (µg/cm²)
	2.59
	664.6
	2.39
	724.2

	time (h)
	in % of applied radioactivity

	0.5
	5.51
	0.78
	2.15
	0.04

	1
	26.15
	2.12
	13.88
	0.12

	2
	37.74
	4.78
	39.81
	0.32

	4
	59.80
	10.07
	59.16
	0.71

	6
	61.52
	13.98
	61.37
	1.02

	10
	72.04
	19.75
	61.65
	1.58

	24
	77.94
	28.48
	64.05
	3.29

	time (h)
	in µg/cm²

	0.5
	0.14
	5.06
	0.05
	0.26

	1
	0.67
	13.83
	0.33
	0.83

	2
	0.97
	31.17
	0.96
	2.31

	4
	1.54
	66.07
	1.42
	5.11

	6
	1.58
	92.22
	1.47
	7.40

	10
	1.86
	130.55
	1.48
	11.43

	24
	2.01
	188.70
	1.54
	23.80

	flux constant (µg/cm²/h)
	1.07
	21.84
	0.68
	1.49

	Kp (cm/h) * 10-3
	4.010
	0.328
	2.822
	0.020

	lag time (h)
	0.38
	0.60
	0.56
	0.48


Recovery values (see table B.6.12.2-2) at termination were acceptable, reaching about 96-98% of dose. It was observed that a non-negligeable amount of radioactivity was still present in the skin tissue. According to the guideline, and since skin depot may have constituted a reservoir from which further systemic exposition could have occur, the amounts should be taken into account for the determination of the skin absorpion.

Hence, absorption values of both acceptor fluid and of tissue samples at 24h were summed up. For human skin, total values amounted to 65.19%, and 4.41% for respectively the neat formulation and the field-concentration.

Conclusion: 

The absorption value of Metconazole, formulated as a 60 g/l product in human skin, as assessed in an in-vitro assay, was considered 4% for the neat formulation, and 65% for the in-use field dilution.
Table B.6.12.2-2: Recovery of Metconazole formulated as a 60 g/L ew at 24h

	
	Species
	rat
	human

	
	Dose (µg/cm²)
	2.59
	664.6
	2.39
	724.2

	Non-absorbed
	tape strips
	3.83
	3.50
	1.22
	0.26

	
	donor chamber
	0.83
	1.59
	2.56
	1.88

	
	skin rinse
	11.09
	33.27
	28.91
	91.62

	
	sum non-absorbed
	15.75
	38.36
	32.69
	93.76

	Absorbed
	skin depot
	3.12
	26.31
	1.17
	0.65

	
	intermittent samples+flush out
	32.26
	8.93
	29.06
	0.79

	
	receptor fluid
	40.26
	19.87
	29.37
	2.71

	
	receptor chamber wash
	4.00
	1.64
	3.85
	0.16

	
	receptor chamber
	2.69
	0.57
	1.74
	0.10

	
	sum absorbed
	82.33
	57.32
	65.19
	4.41

	
	
	
	
	
	

	
	total recovery
	98.08
	95.69
	97.88
	98.17


values expressed in % of absorbed dose

Guidelines:
No EU guideline exists, but the study is in line with the OECD Draft Guideline 428
GLP-status:
the study is GLP

Materials and methods:

6-7 (concentrate) or 8 (spray dilution) skin membranes/dose from young  rat (CrlGlxBrlHan:WI, neither number of animals, sex nor age specified) and three human (no specifications, skin from necropsy) were exposed to Metconazole (purity not specified; B.n° 1006), formulated as a 6% EW, and mixed with radiolabelled compound ([14C-triazolyl]-Metconazole, purity 98%, radiochemical purity 99.7%; B.n° 811-0102, specific activity 1.07 MBq/mg). The blank formulation was was mentioned as test article 04/0359-1, B.n° 90001. Tap water was used to test the spray dilution.

Of note was that the dermis was not separated from the epidermal layer. A split-thickness skin preparation was obtained by dermatome cutting at about 400 µm.

Achieved doses (µg/cm²) were as tabulated below, and corresponded to two concentrations (declared application rates are maximally 0.09 kg a.s./hl and minimally 0.003 kg a.s./hl):

	
	nominal
	actual§

	Dose group
	
	rat
	human

	neat formulation
	600
	664.6±47.9
	724.2±4.0

	low concentration
	2.25
	2.59±0.06
	2.39±0.03


actual values are means ± s.d.; §: obtained by applying 10 mg on a membrane of 1 cm²

The product was applied for 24h on skin membranes which were fixed in diffusion chambers. Each chamber consisted of 2 compartments, with the upper compartment (side of the stratum corneum, exposed to air) for the topical application of the test article, and the lower compartment with the receptor fluid (ethanol:water 50% v:v, maintained at 32±1°C). The solubility of the test article in the receptor medium was tested (soluble up to 13.1 mg/mL). Only membranes, tested for integrity by electrical resistance determination (in the range of kΩ) were used for the study (permeability coefficients were thus not determined before the test).

Samples (about 600 µL) were taken at intervals of 0.5, 1, 2, 4,  10 and 24h, whereby receptor fluid was refilled with the same amount. Mass balance was determined at termination, by collecting remaining test article, skin membranes, receptor fluid, and dish-wash, and assessing radioactivity by liquid scintillation count. In addition, the washed skin was tape-stripped in order to remove the stratum corneum. The amount of radioactivity in both the stratum corneum and the remaining skin were analysed separately, and only the amount in the latter was considered part of the absorbed dose.

Radioactivity was expressed as % of applied dose (relative skin absorption). Skin penetration rate was estimated by calculating the slope of the penetration-time curve, and was expressed as the flux constant (in µg/cm²/h). The permeability coefficient Kp (in cm/h) was calculated as the flux constant / applied concentration (µg/cm³). The lag phase (h) was calculated from the intersection of the “steady-state” penetration-time curve with the X-axis.

No reference control (such as testosterone) was used as a positive control.

The study is accepted.
B.6.13 Toxicological data on non active substances (Annex IIIA 7.4 and point 4 of the introduction)
The formulation coded AC 900,768 (BAS 555 00F) is composed of Metconazole WL148271 (cis:trans, 98.2% total purity). The percentual weight is about 6.1-6.4% w/v, 6.9-7.2% w:w.

The acute toxicological properties of the adjuvants are covered by the submitted studies of the formulation. Taken into account the current knowledge, none of them are expected to present other toxicological hazard in the used concentrations. For the classification, it was noted that the presence of an aromatic solvent at a concentration >15% w:w would possibly trigger the application of the risk phrase R65 (aspiration hazard).

B.6.14 Exposure data (Annex IIIA 7.2)

The formulation of Metconazole (BAS 555 00F), a soluble concentrate containing  ~60 g/L a.s. is proposed to be used as fungicide in cereals and oilseed rapes. 

From the data of acute toxicity tests, the formulation was classified as an irritant for both eyes and skin, as a skin sensitizer, and considered nocive by aspiration, and should thus be labelled Xn, R36/38-43-65.

B.6.14.1 Estimation of operator exposure (Annex IIIA 7.2.1.1)

The dermal absorption value of the formulation was initially derived from an in-vivo dermal skin penetration experiment on the rat, and was estimated about 3%. 

Initially, a default penetration of 100% was assumed for the field dilution. In the most recent guidance document on dermal absorption (Sanco/222/2000 rev.6 d.d. 27.11.2002), a 100% value was indicated for substances with a molecular weight <500 and having a partition coefficient –1<log Pow<4. As for Metconazole, MW=320 and log Pow=3.85, an estimation based on a lower value (e.g. 10%) would have been not acceptable. 

Latest in-vitro assay data on both rat and human skin (introduced after submission of the DAR) demonstrated that a skin absorption value of 65% for the field dilution, and of 4% for the neat concentrate could be adopted (see B.6.12.2). Therefore, these absorption values were used for the operator, worker and bystander risk assessment.
The obtained predicted exposure was compared with the appropriate AOEL (0.01 mg/kg bw/d) and expressed as % of AOEL. 

B.6.14.1.1 Estimation of operator exposure according to UK-model

The application parameters used for the calculation in the UK-model are outlined in table B.6.14.1-1.

Table B.6.14.1.1-1: Application parameters of Metconazole-formulation for the UK-exposure model

	Formulation 
	BAS 555 00F (60 g/L SL)

	Intended uses
	wheat

	work rate 
	(ha/d)
	50

	duration of spraying (h)
	(h)
	6

	application rate
	(liter product/ha)
	1.5

	
	(kg a.s./ha)
	0.09

	application volume
	(L spray mix/ha)
	200

	container size 
	(liter)
	20

	contamination M/L per operation (mL)
	0.05*

	Dermal absorption from 
	concentrate (%)
	4

	
	in-use dilution (%)
	65

	application equipment
	field-crop (tractor mounted boom with hydrolic nozzles)


*Whereas the nominal value for packs of unspecified design, but 20 L container size is 0.5 mL/operation, it was suggested by the notifier to use the value of 0.05 mL/operation, corresponding with a contamination from emptying a 10 L “wide neck” (63 mm) container.

It should however be remarked that the generic value provided by the pouring tests with ‘wide neck bottles’ are valid for 10 L but not necessarily for 20 L recipients (as the generic ‘wide neck’ value for 5 L bottles is lower than that of 10 L bottles, it may be anticipated that 20 L-packs would generate a higher value).
The calculations for each of the UK POEM-scenarios are given in Appendix 1. The results include the estimations both in the presence and in the absence of PPE (gloves). 

From these data it appeared that, for product “BAS 555 00F”, a safe use was not expected, both in the absence as in the presence of protection (gloves) in the UK POEM model. In the absence of PPE during application, the estimated operator exposure exceeded the AOEL by about a factor of 21 (no gloves during M/L) or 20 (gloves during M/L). In the presence of PPE during application, the AOEL was exceeded by about a factor of 4 (no gloves during M/L) or 3 (gloves during M/L).

B.6.14.1.2  Estimation of operator exposure according to the German model

The application parameters utilised for the calculation in the German model are outlined in table B.6.14.1.2-1.

Contrarily to the UK-model, container size is not of concern for the calculation of the operator exposure during mixing and loading. 

Table B.6.14.1.2-1: Application parameters of Metconazole-formulation for the German exposure model

	Formulation 
	BAS 555 00F (60 g/L SL)

	Intended uses
	wheat

	work rate 
	(ha/d)
	20

	application rate
	(liter product/ha)
	1.5

	
	(kg a.s./ha)
	0.09

	amount handled
	(kg a.s./ha)
	1.8

	Dermal absorption from 
	concentrate (%)
	4

	
	in-use dilution (%)
	65

	application equipment
	field-crop (tractor mounted boom with hydrolic nozzles)


The full calculations according to the German model are included in Appendix 2 of this Monograph. In the calculations with PPE, respiratory protection was not included, but calculations took into account the use of gloves during M/L and during applications. Further, head protection was not included, but it was assumed that coverall and boots were worn during the application tasks.

From the data, it appeared that no safe use was expected without PPE, as the estimated absorbed dose corresponded to about 366% of AOEL. In the presence of gloves during both mixing/loading and application, the estimated exposure was still as high as 279% of AOEL. In contrast, when gloves were worn during M/L and application, and when the operator would wear coverall and boots, the estimated exposure would be acceptable (about 25% of AOEL).
General conclusions.

According to the UK POEM operator exposure model, no safe use would be expected to Metconazole, formulated as “BAS 555 00F” (60 g/L soluble liquid), both in the absence and in the presence of gloves during any task. When operator exposure was estimated using the German model it was observed that no safe use was expected in the absence of PPE, but that the use was acceptable when gloves, coveralls and boots would be worn during the operations. 

Hence, it is recommended to include the safety phrases S36/37 (use of protective clothing and gloves) on the label.
B.6.14.2 Measurement of operator exposure (Annex IIIA 7.2.1.2)
No data of measurements were submitted.

B.6.14.3 Estimation of bystander exposure (Annex IIIA 7.2.2)
The bystander theoretical dermal exposure  to Metconazole was estimated according to the following relationship:

D = 100% deposition * drift deposition * exposed area,

where:

-the 100% deposition equals the application rate (0.09 kg a.s./ha = 9 mg/m²)

-drift deposition, for a 7.5 m distance in a field crop was estimated 0.13%, and,

-exposed area was estimated 0.4225 m²/person/day (exposed area includes: head, back and front of neck, forearms, 1/2 upperarms and hands; working day about 6h).

Based upon these assumptions, the bystander dermal exposure is maximally 0.00494 mg/person/day. Taking into account the presence of a bystander of 60 kg, and a dermal absorption of 65%, the exposure is estimated 0.000054 mg/kg b.w./d, which represents 0.54% of the AOEL.

The bystander theoretical inhalation exposure was estimated according to the following relationship:

I = IA * WR * AR,

where:

-IA corresponds to the specific exposure application, estimated 0.001 mg a.i. in field crops,

-WR is the working rate, 20 ha/d

-AR is the application rate, 0.09 kg a.s./ha

According to these values, the bystander maximal theoretical inhalation exposure is 0.0018 mg a.s./person/day. If the value is adapted to a 1 minute exposure (instead of 6h for the operator exposure), the expected absorbed dose by inhalation would be 0.083 x 10-6 mg/kg bw, which represents 0.00083% of the AOEL.

Even if a 6h-exposure was considered, the estimated inhalation exposure would represent only 0.00003 mg a.s./kg bw, corresponding to 0.3% of the AOEL.  

B.6.14.4 Estimation of worker exposure (Annex IIIA 7.2.3.1)
Metconazole formulated as “BAS 555 00F”, is used as a fungicide on cereal crops, and thus inspection shortly after spraying is not expected. Therefore, a re-entry period for workers to the crop should not be established.
The contact to freshly pulverised crops (i.e. before drying of the product) by workers or public is generally considered unrealistic. However, a calculation was performed.

The worker exposure may be estimated by means of the following equation:

D = DFR * TF * AR * P,

where:

-DFR is the dislodgeable foliar residue

-TF is the transfer factor

-WR is the working rate

-AR is the application rate, which is maximally 0.09 kg a.s./ha 

-P is the penetration factor, where additionally, a dermal absorption of 65% was taken into account

Assuming a working rate of 1h/d (scouting task), a transfer factor TF=5000 cm²/person/h (low-crop estimation), a DFR=0.001 mg a.s./cm², and a default penetration facor (PPE used)=5%.  

Hence, the potential dermal exposure was about 0.0242 mg/kg b.w./d, consuming 2.44% of the AOEL.
B.6.14.5 Measurement of worker exposure (Annex IIIA 7.2.3.2)
No field studies have been performed with the present Metconazole formulation. 

Appendix 1: Detailed calculations UK POEM operator exposure: 

Metconazole formulation (60 g/L SL, BAS 555 05F), vehicle mounted (with cab) Hydrolic nozzles

(i) Scenarios with and without gloves during M/L, without gloves during application

	EXPOSURE DURING MIXING AND LOADING

	Container size
	20 
	
	 litres
	
	

	Hand contamination/operation
	0.05
	
	 mL
	
	

	Application dose
	1.5
	
	 litres product/ha
	

	Work rate
	50 
	
	 ha/day
	
	

	Number of operations
	4 
	
	 /day
	
	

	Hand contamination
	2 
	
	 mL/day
	
	

	Protective clothing
	none
	gloves
	
	
	

	Transmission to skin
	65 
	5
	 %
	
	

	Dermal exposure to formulation
	0.2
	0.01
	 mL/day
	
	

	
	
	
	
	
	

	EXPOSURE DURING SPRAY APPLICATION

	Application technique  - tractor, hydraulic boom and 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
	Mix/load
	
	
	Application
	

	Dermal exposure
	0.2
	0.01
	 mL/day
	41.55
	 mL/day

	Concentration of a.s.
	60 
	60
	mg/mL
	0.45
	 mg/mL

	Dermal exposure to a.s.
	12
	0.6
	 mg/day
	18.6975
	 mg/day

	Percent absorbed
	4
	4
	 %
	65
	 %

	Absorbed dose
	0.48
	0.024
	 mg/day
	12.1533
	 mg/day

	
	
	
	
	
	

	INHALATION EXPOSURE DURING SPRAYING

	Inhalation exposure
	0.01
	
	 mL/h
	
	

	Duration of exposure
	6 
	
	 h
	
	

	Concentration of a.s.
	0.45
	
	 mg/mL
	
	

	Inhalational exposure to a.s.
	0.027
	
	 mg/day
	
	

	Percent absorbed
	100 
	
	 %
	
	

	Absorbed dose
	0.027
	
	 mg/day
	
	

	PREDICTED EXPOSURE

	Total absorbed dose
	12.6604
	12.2044
	 mg/day
	
	

	Operator body weight
	60 
	60
	 kg
	
	

	Operator exposure
	0.2110
	0.2034
	 mg/kg bw/day
	
	

	
	
	
	
	
	

	AOEL
	0.01
	0.01
	 mg/kg bw/day
	
	

	% of AOEL
	2110%
	2034%
	
	
	


(ii) Scenarios with and without gloves during M/L, with gloves during application

	EXPOSURE DURING MIXING AND LOADING

	Container size
	20 
	
	 litres
	
	

	Hand contamination/operation
	0.05
	
	 mL
	
	

	Application dose
	1.5
	
	litres product/ha
	

	Work rate
	50 
	
	 ha/day
	
	

	Number of operations
	4 
	
	 /day
	
	

	Hand contamination
	0.2 
	
	 mL/day
	
	

	Protective clothing
	none
	gloves
	
	
	

	Transmission to skin
	100 
	5
	 %
	
	

	Dermal exposure to formulation
	0.2 
	0.01
	 mL/day
	
	

	
	
	
	
	
	

	EXPOSURE DURING SPRAY APPLICATION

	Application technique  - tractor, hydraulic boom and 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
	Mix/load
	
	
	Application
	

	Dermal exposure
	0.2
	0.01
	 mL/day
	6.45
	 mL/day

	Concentration of a.s.
	60 
	60
	mg/mL
	0.45 
	 mg/mL

	Dermal exposure to a.s.
	12
	0.6
	 mg/day
	2.9025 
	 mg/day

	Percent absorbed
	4
	4
	 %
	65
	 %

	Absorbed dose
	0.48
	0.024
	 mg/day
	1.8866
	 mg/day

	
	
	
	
	
	

	INHALATION EXPOSURE DURING SPRAYING

	Inhalation exposure
	0.01
	
	 mL/h
	
	

	Duration of exposure
	6 
	
	 h
	
	

	Concentration of a.s.
	0.45
	
	 mg/mL
	
	

	Inhalational exposure to a.s.
	0.027
	
	 mg/day
	
	

	Percent absorbed
	100 
	
	 %
	
	

	Absorbed dose
	0.027
	
	 mg/day
	
	

	
	
	
	
	
	

	PREDICTED EXPOSURE

	Total absorbed dose
	2.3936
	1.9376
	 mg/day
	
	

	Operator body weight
	60 
	60
	 kg
	
	

	Operator exposure
	0.03989
	0.03229
	 mg/kg bw/day
	
	

	
	
	
	
	
	

	AOEL
	0.01
	0.01
	 mg/kg bw/day
	
	

	% of AOEL
	399%
	323%
	
	
	


Appendix 2: Detailed calculations German operator exposure: 

Metconazole formulation (60 g/L SL, BAS 555 05F), vehicle mounted (with cab) Hydrolic nozzles

(i) Scenarios with and without gloves during both M/L and application

	Exposures - mix/loading
	No gloves
	
	Gloves during M/L and application

	
	Specific exposures
	Estimated exposures
	Estimated exposure (PPE)

	Inhalation
	0.0006
	mg/kg a.s. handled
	0.00108
	mg a.s./day
	
	0.00108
	mg a.s./day

	Dermal - hands
	2.4
	mg/kg a.s. handled
	4.32
	mg a.s./day
	
	0.0432
	mg a.s./day

	

	Exposures - application

	
	Specific exposures
	Estimated exposures
	
	Estimated exposure (PPE)

	Inhalation
	0.001
	mg/kg a.s. handled
	0.0018
	mg a.s./day
	
	0.0018
	mg a.s./day

	Dermal - head
	0.06
	mg/kg a.s. handled
	0.108
	mg a.s./day
	
	0.108
	mg a.s./day

	Dermal - hands
	0.38
	mg/kg a.s. handled
	0.684
	mg a.s./day
	
	0.00684
	mg a.s./day

	Dermal - body
	1.6
	mg/kg a.s. handled
	2.88
	mg a.s./day
	
	2,88 
	mg a.s./day

	

	Total exposures
	Estimated exposures
	% absorbed
	Estimated exposure (PPE)

	Total potential inhalation
	0.00284
	mg a.s./day
	100%
	0.00288
	mg a.s./day

	Total dermal - mix
	4.32
	mg a.s./day
	4%
	0.0432
	mg a.s./day

	Total dermal - application
	3.672
	mg a.s./day
	65%
	2.99484
	mg a.s./day

	

	Total absorbed dose
	2.25248
	mg a.s./day
	
	1.950822
	mg a.s./day

	Body weight
	70 
	kg
	
	70 
	kg

	
	0.0366069
	mg a.s./kg bw/day
	0.0278689
	mg a.s./kg bw/day

	AOEL
	0,01 
	mg a.s./kg bw/day
	366.07%
	of AOEL
	278.69%
	of AOEL


(ii) Scenarios with and without gloves during both M/L and application, and coverall/boots during application

	Exposures - mix/loading
	No gloves
	
	Gloves during M/L;

Gloves, coverall and boots during application

	
	Specific exposures
	Estimated exposures
	Estimated exposure (PPE)

	Inhalation
	0.0006
	mg/kg a.s. handled
	0.00108
	mg a.s./day
	
	0.00108
	mg a.s./day

	Dermal - hands
	2.4
	mg/kg a.s. handled
	4.32
	mg a.s./day
	
	0.0432
	mg a.s./day

	

	Exposures - application

	
	Specific exposures
	Estimated exposures
	
	Estimated exposure (PPE)

	Inhalation
	0.001
	mg/kg a.s. handled
	0.0018
	mg a.s./day
	
	0.0018
	mg a.s./day

	Dermal - head
	0.06
	mg/kg a.s. handled
	0.108
	mg a.s./day
	
	0.108
	mg a.s./day

	Dermal - hands
	0.38
	mg/kg a.s. handled
	0.684
	mg a.s./day
	
	0.00684
	mg a.s./day

	Dermal - body
	1.6
	mg/kg a.s. handled
	2.88
	mg a.s./day
	
	0.144
	mg a.s./day

	

	Total exposures
	Estimated exposures
	% absorbed
	Estimated exposure (PPE)

	Total potential inhalation
	0.00284
	mg a.s./day
	100%
	0.00288
	mg a.s./day

	Total dermal - mix
	4.32
	mg a.s./day
	4%
	0.0432
	mg a.s./day

	Total dermal - application
	3.672
	mg a.s./day
	65%
	0.25884
	mg a.s./day

	

	Total absorbed dose
	2.25248
	mg a.s./day
	
	0.172854
	mg a.s./day

	Body weight
	70 
	kg
	
	70 
	kg

	
	0.0366069
	mg a.s./kg bw/day
	0.0024693
	mg a.s./kg bw/day

	AOEL
	0,01 
	mg a.s./kg bw/day
	366.07%
	of AOEL
	24.69%
	of AOEL
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Huntingdon Research Centre; Huntingdon; United Kingdom

MK-440-006

Yes

unpublished
	N
	BASF

	II A 5.1.1/2
	Morrison B.J.,
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	1991a
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	Study to determine the ability of WL 136184 (KNF-s-474c) to induce mutations at the thymidine kinase (tk) locus in mouse lymphoma L5178Y cells using a fluctuation assay

Hazleton Microtest; Harrogate; United Kingdom

MK-435-007

Yes

unpublished
	N
	BASF

	II A 5.4.1.3/1
	Brooks T.M.,
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MK-435-008
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unpublished
	N
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B.6.15.2 Studies on the formulation
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	1995a
	Eye irritation study in albino rabbits with AC 900,768 60 g/L SL formulation
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