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1 PHYSICAL  HAZARDS 

Physical hazards are not assessed in this dossier. Only health hazards are assessed. 

 

1.1 Explosives 

Please refer to Section 1. 

1.2 Flammable gases (including chemically unstable gases) 

Please refer to Section 1. 

1.3 Oxidising gases 

Please refer to Section 1. 

1.4 Gases under pressure 

Please refer to Section 1. 

1.5 Flammable liquid 

Please refer to Section 1. 

1.6 Flammable solids 

Please refer to Section 1. 

1.7 Self-reactive substances 

Please refer to Section 1. 

1.8 Pyrophoric liquids 

Please refer to Section 1. 

1.9 Pyrophoric solid 

Please refer to Section 1. 

1.10 Self-heating substances 

Please refer to Section 1. 

1.11 Substances which in contact with water emit flammable gases 

Please refer to Section 1. 

1.12 Oxidising liquids 

Please refer to Section 1. 
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1.13 Oxidising solids 

Please refer to Section 1. 

1.14 Organic peroxides 

Please refer to Section 1. 

1.15 Corrosive to metals 

Please refer to Section 1. 
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2 TOXICOKINETICS (ABSO RPTION, METAB OLISM, DISTRIBUTION AND 

ELIMINATION)  

Toxicokinetics are not assessed in this dossier, only health hazards are assessed; however as it is relevant 

to the human health evaluation, a short summary of the available data is provided below. 

 

Table 2- 1:  Summary of toxicokinetic studies 

Method Results Remarks Reference 

[Phenyl-U-14C]-

AE C638206: Single 

high & low dose 

rat  A.D.E. study 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

The major elimination route was via 

faeces (82 to 88% of dose), while urine 

contained 5 to 13% dose. Almost 

complete excretion occurred within 

48 hours for the low dose group and 

24 hours for the high dose group. At 

168 hours post dose tissues were low 

(0.75 to 1.25% of the dose). Liver and 

kidneys contained highest residues, and 

also skin & fur for females of the high 

dose group.  

ADE report. 2 separate 

metabolism reports (see 

below). 

 

[Phenyl-U-14C]-

Fluopicolide:  

ADE: 4 male & 4 female 

rats at 10 mg/kg bw; 

4 male & 4 female rats at 

100 mg/kg bw. 

Anonymous; 2001; 

M-204781-01-1 

 

[Phenyl-U-14C]-

AE C638206: Rat 

metabolism following 

administration of a 

single oral low dose - 

(including Amendment 

No. 1) 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

[Phenyl-U-14C]-fluopicolide was very 

extensively metabolised in low dose 

rats (10 mg/kg bw/day) with up to 55 

metabolites in urine (9 to 13% dose in 

urine) and 52 in faecal extracts (81 to 

82% dose eliminated in faeces).  

Biotransformations observed included 

aromatic ring hydroxylation, 

hydrolysis, dealkylation, acetylation, 

oxidative N-dealkylation and 

conjugation with glucuronic acid, 

sulphate and glutathione. Glutathione 

conjugates were further metabolised by 

loss of glycine and glutamic acid to 

leave cysteine conjugates. The cysteine 

conjugates were further metabolised by 

acetylation to form the mercapturic 

acids or to dealkylated and S-

methylated to form S-methyl 

metabolites. The S-methyl metabolites 

were oxidised to both sulphones and 

sulphoxides. 

The formation of an acetylated version 

of AE C653711 (M-01, BAM), 

indicated that fluopicolide could be 

cleaved which is consistent with results 

from the other radiolabelled 

metabolism study with [Pyridyl-2,6 - 
14C]-fluopicolide. 

[Phenyl-U-14C]-

Fluopicolide:  

Metabolism: 4 male & 

4 female rats at 10 mg/kg 

bw (see above). 

Anonymous; 2004; 

M-227026-02-1 
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Method Results Remarks Reference 

[Phenyl-U-14C]-

AE C638206: Rat 

metabolism following 

administration of a 

single oral high dose - 

(including Amendment 

No. 1) 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

[Phenyl-U-14C]- fluopicolide was also 

extensively metabolised in high dose 

animals (100 mg/kg bw/day) with 46 

metabolites detected in urine (4 to 6% 

dose in urine) and 14 in faecal extracts 

(86 to 87% dose eliminated in faeces).  

The same routes of metabolism as seen 

in the low dose group were observed in 

high dose animals. 

 

[Phenyl-U-14C]-

Fluopicolide: 

Metabolism: 4 male & 

4 female rats at 100 

mg/kg bw (see above). 

Anonymous; 2004; 

M-227025-02-1 

[Pyridyl-2,6 - 14C]-

AE C638206 - Single 

oral low dose 

rat  A.D.E. study 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

The major elimination route was via 

faeces (69 to 72% of dose), while urine 

contained 21 to 27% dose. Almost 

complete excretion occurred within 

48 hours. At 168 hours post dose 

tissues contained between 0.7 to 0.5% 

of the dose. Liver, kidneys and blood 

consistently contained highest residues. 

Separate ADE and 

Metabolism reports (see 

below). 

 

[Pyridyl-2,6-14C]-

Fluopicolide:  

ADE: 4 male & 4 female 

rats at 10 mg/kg bw. 

Anonymous; 2001; 

M-202609-02-1 

[Pyridyl-2,6-14C]-

AE C638206: Rat 

metabolism following 

administration of a 

single oral low dose 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

[Pyridyl-2,6-14C]- fluopicolide was also 

very extensively metabolised in the rat 

with up to 28 metabolites in urine (17 

to 21% dose in urine) and 31 in faecal 

extracts (63% dose eliminated in 

faeces).  

The same biotransformations as seen in 

rats dosed with [phenyl-U-14C]- 

fluopicolide were observed in rats 

dosed with [pyridyl-2,6-14C]- 

fluopicolide. The formation of 

AE  C657188 (M-02, PCA), indicated 

that fluopicolide could be cleaved in 

the rat by oxidative N-alkylation of the 

carboxamide amine portion of the 

molecule.  

[Pyridyl-2,6-14C]-

Fluopicolide: 

ADE: 4 male & 4 female 

rats at 10 mg/kg bw (see 

above). 

Anonymous; 2004; 

M-227023-01-1 
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Method Results Remarks Reference 

[Phenyl-U-14C]-

AE C638206: Repeat 

oral low dose 

A.D.M.E. study in the 

rat - (including 

amendment No. 1) 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

No evidence of accumulation was 

observed.  

Following 14 daily oral administrations 

of [phenyl-U-14C]-fluopicolide the 

major route of elimination was via 

faeces (73 to 79% dose).  Repeated 

dosing enhanced elimination via urine 

compared with the single oral dose (15 

to 22% dose). Tissue levels were 

consistently low (mean 0.38%). Liver, 

kidneys (organs of excretion and 

metabolism) and blood contained the 

highest concentrations of radioactivity 

in both sexes.   

[Phenyl-U-14C]- fluopicolide was also 

extensively metabolised in repeat dose 

animals with 46 metabolites detected in 

urine and 14 in faecal extracts.  A large 

number of metabolites were observed 

in the excreta (up to 57 in the urine and 

45 in the faeces). The observed routes 

of metabolism included glutathione 

conjugation and its subsequent 

biotransformation products, 

hydroxylation, conjugation with 

glucuronic acid, conjugation with 

sulphate and oxidative N-dealkylation. 

[Phenyl-U-14C]-

Fluopicolide: 

Metabolism: 5 male & 

5 female rats at 10 mg/kg 

bw 

 

Anonymous; 2004; 

M-227027-02-1 

[Phenyl-U-14C]-

AE C638206: Rat bile 

excretion study 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

Biliary elimination was a major route 

in low dose animals (10 mg/kg 

bw/day). 77% of the low dose for 

males and 83% for the females (mean 

80%) was detected in the bile of 

cannulated rats dosed with [phenyl-U-
14C]-fluopicolide. At the high dose 

level, the values were 34% for the 

males and 41% for the females (mean 

37%), demonstrating absorption had 

been saturated by this dose level. 

[Phenyl-U-14C]-

Fluopicolide:  

4 male & 4 female bile-

duct cannulated rats at 

10 mg/kg bw; 4 male & 

4 female bile-duct 

cannulated rats at 

100 mg/kg bw. 

Anonymous; 2002; 

M-212243-01-1 

[Pyridyl-2,6-14C]-

AE C638206: Single 

oral low dose rat bile 

excretion study 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

When dosed with [pyridyl-U-14C]-

fluopicolide 59% of the low dose for 

males and 64% for the females (mean 

62%) was detected in the bile of 

cannulated rats. The difference 

between the two radiolabels likely 

indicates a portion of the fluopicolide 

dose is metabolised to form single ring 

metabolites AE C653711 (M-01, 

BAM) and AE C657188 (M-02, PCA), 

which behave differently in the rat. 

[Pyridyl-U-14C]-

Fluopicolide:  

4 male & 4 female bile-

duct cannulated rats at 

10 mg/kg bw; 

Anonymous; 2003; 

M-230976-01-1 
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Method Results Remarks Reference 

[Phenyl-U-14C]-

AE C638206 and 

[pyridyl-2,6-14C]-

AE C638206: Rat 

blood and plasma 

kinetics study 

 

US EPA OPPTS 

870.7485 

JMAF 59 NohSan No 

4200 

 

GLP 

The general pharmacokinetic profiles 

were similar between radiolabels and 

sexes. Fluopicolide was absorbed 

relatively rapidly with maximal 

concentrations achieved between 7 and 

10 hours post dose at 10 mg/kg bw.  

 

[Phenyl-U-14C]-

Fluopicolide:  

4 male & 4 female rats at 

10 mg/kg bw; 4 male & 

4 female rats at 100 

mg/kg bw. 

 

[Pyridyl-U-14C]-

Fluopicolide:  

4 male & 4 female rats at 

10 mg/kg bw; 4 male & 

4 female rats at 100 

mg/kg bw. 

Anonymous; 2002; 

M-221902-01-1 

[Phenyl-U-14C]-

AE C638206 rat tissue 

kinetic study 

Fluopicolide was rapidly and widely 

distributed into the tissues. No 

significant sex difference was found. In 

rats dosed with [phenyl-U-14C]-

fluopicolide, highest tissue 

concentrations were in the intestine and 

contents with next highest 

concentrations observed in liver, 

kidneys and adrenals, which decreased 

with time. The compound was 

extensively metabolised with 13 

metabolites detected in liver by 8 hours 

post dose, of which AE C653711 

(M-01, BAM), AE 0717559, 

AE C643890 (M-06) and AE 0717560 

were identified.  

[Phenyl-U-14C]-

Fluopicolide:  

16 male & 16 female rats 

at 10 mg/kg bw; 16 male 

& 16 female rats at 

100 mg/kg bw. 

Sacrificed at 8, 24 or 30, 

36 or 48, 72 (males) & 

120 hours (females). 

 

Anonymous; 2003; 

M-221892-01-1 

[2,6-Pyridyl-14C]-

AE C638206: Rat 

tissue kinetic study 

In rats dosed with [pyridyl-U-14C]-

fluopicolide, the compound was 

similarly distributed into tissues, 

followed by a significant and rapid 

decrease in tissue concentrations. 

Again, no significant sex difference 

was found.  

Highest radioactivity concentrations 

were in the intestine and contents 

presumably as a result of biliary 

excretion of radioactivity. The next 

highest concentrations were in the 

liver, kidneys, adrenals and cardiac 

blood which declined with time post 

dose.  

[Pyridyl-U-14C]-

Fluopicolide:  

16 male & 16 female rats 

at 10 mg/kg bw. 

Sacrificed at 6 or 7, 24, 

36, 48 (males) & 

120 hours (females). 

 

Anonymous, 2003; 

M-221885-01-1 
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Method Results Remarks Reference 

(14C)-AE C638206: 

Preliminary 

toxicokinetic studies in 

the rat 

 

Non guideline 

preliminary study 

GLP 

The findings aer consistent with later 

studies. Fluopicolide was relatively 

rapid adsorped with blood Cmax 

between 8 to 12 hours.  

At low dose residues were below 0.10 

µg/g in all tissues except the liver, 

kidney and blood 168 h after dosing.  

The major metabolic reactions 

identified were aromatic hydroxylation 

of the phenyl ring, glucuronidation of 

the phase I hydroxyl products and  

sequential metabolism through the 

mercapturic acid pathway. 

Combined ADME & 

kinetics preliminary 

study (25 & 500 mg/kg 

bw) 

 

[Phenyl-U-14C]-

Fluopicolide:  

ADME: 2 male & 2 

female rats at 25 mg/kg 

bw; 2 male & 2 female 

rats at 500 mg/kg bw. 

Blood kinetic: 2 male & 

2 female rats at 25 mg/kg 

bw; 2 male & 2 female 

rats at 500 mg/kg bw. 

 

[Pyridyl-2,6-14C]-

Fluopicolide: 

ADME: 2 male & 2 

female rats at 25 mg/kg 

bw. 

Blood kinetic: 2 male & 

2 female rats at 25 mg/kg 

bw. 

Anonymous; 2000; 

M-197858-01-1 

Interspecies 

comparison of in vitro 

metabolism of [phenyl-

UL-l4C] fluopicolide 

using mouse, rat, dog 

and human liver 

microsomes 

 

Non guideline 

preliminary study 

 

GLP 

[Phenyl-U-14C]-Fluopicolide was 

significantly metabolised by liver 

microsomes from mice, rat, dog and 

humans, with a total of 8 metabolites 

detected. No human-specific 

metabolites were observed.  

[Phenyl-U-14C]- 

Fluopicolide:  

In vitro (1 and 10 µM) 

with liver microsomes 

from mice, rat, dog and 

humans. 

Anonymous; 2019; 

M-653630-02-1 

 

In vivo studies 

Toxicokinetic studies on the absorption, distribution, metabolism and excretion of fluopicolide, were 

conducted in the rat. Studies were performed using two different radiolabels; [phenyl-U-14C]-

fluopicolide or [pyridyl-2,6-14C]-fluopicolide. 

The major route of elimination of fluopicolide was via the faeces for both the 10 and 100 mg/kg bw oral 

dose and for both pyridyl (69 to 72% of the administered dose) and phenyl (82 to 88%) ring radiolabels. 

No significant sex difference was observed. There was a tendency towards a higher urinary excretion 

level with the pyridyl radiolabel (19% in males and 22% in females for the 10 mg/kg bw dose) compared 

to the phenyl radiolabel (10% in males and 13% in females for the 10 mg/kg bw dose). This suggests 

that a proportion of the metabolites that were formed differed between the two radiolabels and were 

presumably linked to the formation of AE C657188 (M-02, PCA) from the pyridyl ring moiety and AE 

C653711 (M-01, BAM) from the phenyl ring. 
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Following repeated (14x) daily oral administrations of [phenyl-U-14C]-fluopicolide the total recovery of 

radioactivity was approx. 96% of the administered dose; with the faeces, again, being found to be the 

major route of elimination representing 79% for the males and 72% for the females. The urine was found 

to represent 15% of the administered dose for the males and 21% for the females. It appeared that 

repeated dosing enhanced elimination via urine compared with the single oral dose.   

Tissue radioactivity levels were consistently low and ranged between 0.46 to 1.25% of the administered 

dose for the single dose studies and a mean of 0.38% for the repeat dose study. 

Investigations in bile-cannulated rats over 48 hours showed a large proportion of the radioactivity found 

in the faeces had been absorbed and then eliminated via the bile. The extent of oral absorption based on 

the biliary excretion study only for the 10 mg/kg bw oral dose, was 80% of the administered dose for 

the phenyl radiolabel and 62% for the pyridyl radiolabel. However, blood and plasma pharmacokinetic 

data show the systemic exposure was similar between both the radiolabels and the sexes. The 

bioavailability of fluopicolide, taking into account the material undergoing entero-hepatic recirculation, 

was calculated to be 75 to 88% of the administered dose. 

Fluopicolide was well distributed into organs and tissues (blood Tmax 5.5 to 7.5 hours and plasma Tmax 

6.5 to 8 hours for 10 mg/kg bw) followed by a moderately rapid elimination such that the majority was 

eliminated by 48 hours post dose followed by a slower terminal elimination phase with a mean half-life 

of approx. 99 hours for blood. A lower mean half-life of 16 hours was observed for plasma due to the 

difference in limits of quantification.   

The highest tissue residues were found in the liver and kidney and (to a lesser extent) in the spleen and 

blood.  

In tissue kinetic studies the highest tissue concentrations were observed in the intestine and contents, 

reflecting a combination of unabsorbed material and biliary excretion. The next highest concentrations 

were consistently observed in the liver, kidneys and adrenals albeit that the concentrations were 

decreasing with time post dosing. AE C653711 (M-01, BAM), AE 0717559, AE C643890 (M-06) and 

AE 0717560 were identified in the liver 8 hour post dosing with [phenyl-U-14C]-fluopicolide.  

Fluopicolide was extensively metabolised in the rat. The formation of the metabolites AE C653711 (M-

01, BAM) and AE C657188 (M-02, PCA) was confirmed during the course of the biotransformation 

investigations and indicated that fluopicolide could be cleaved in the rat by oxidative N-alkylation of 

the carboxamide amine portion of the molecule. Generally, the biotransformations observed included 

aromatic ring hydroxylation, hydrolysis, dealkylation, acetylation, oxidative N-dealkylation and 

conjugation with glucuronic acid, sulphate and glutathione. The glutathione conjugates were seen to be 

further metabolised by loss of glycine and glutamic acid to leave cysteine conjugates. The cysteine 

conjugates were seen to be further metabolised by acetylation to form the mercapturic acids or to be 

dealkylated and S-methylated to form S-methyl metabolites. The S-methyl metabolites were seen to be 

oxidised to both sulphones and sulphoxides.  

 

In vitro study 

The comparative in-vitro metabolism of fluopicolide was studied with liver microsomes from CD-1 

mouse, Wistar rat, Beagle dog and human. Incubations were performed with [phenyl-U-14C]-

fluopicolide at two concentrations (1 and 10 ɛM) at 1, 60 and 120 minutes.  

[Phenyl-U-14C]-Fluopicolide was significantly metabolised by liver microsomes from all four species. 

Conversion of fluopicolide was 98% in dog, 82% in mouse, 68% in human and 54% in rat microsomes 

after 120 minutes of incubation. A total of 8 metabolites were detected, named Metabolite 1 to 8 based 

on their HPLC retention time. Metabolites accounting for Ó 5% were considered as main metabolites. 

Overall, five main metabolites were detected: Metabolite 1 (mouse, rat and human) and Metabolite 2 

(mouse and rat), Metabolite 3 and Metabolite 5 (mouse, dog and human) and Metabolite 6 which was 

detected as a main metabolite in the four species. Metabolite 2 was detected in the mouse and rat 

microsome incubations only. No human-specific fluopicolide metabolites were detected. 
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3 HEALTH HAZARDS  

 

Table 3- 2: Summary of acute toxicity studies 

Method 

Guideline 

GLP compliance 

Test substance 

Purity  

Solvent/Vehicle 

Result 

Classification 

((EC) No 

1272/2008) 

Reference 

Rat acute oral 

toxicity 

 

5 Sprague Dawley 

rats/sex 

 

OECD 423 (1996) 

 

GLP 

Fluopicolide  

(purity 97.7%) 

in 1% w/v aqueous 

methylcellulose 

LD50 > 5000 mg/kg bw in M/F none Anonymous; 2000; 

M-197224-01-1 

Rat acute dermal 

toxicity 

 

5 Sprague Dawley 

rats/sex 

 

OECD 402 (1987) 

 

GLP 

Fluopicolide  

(purity 97.7%) 

in 1% w/v aqueous 

methylcellulose 

LD50 > 5000 mg/kg bw in M/F none Anonymous; 2000; 

M-197225-01-1 

Rat acute inhalation 

toxicity (4 hours) 

 

5 Sprague Dawley 

rats/sex 

OECD 403 (1981) 

 

GLP 

Fluopicolide  

(purity 98.3%) as 

dust 

LC50 inhalation: > 5.16 mg/L none Anonymous; 2000; 

M-197229-01-1 

Rabbit skin irritancy 

 

3 female New 

Zealand White 

rabbits 

 

OECD 404 (1992) 

 

GLP 

Fluopicolide  

(purity 97.7%) 

moisted with 

distilled water 

The mean irritation score (24-72 

hours) was 0.0 

none Anonymous; 2000; 

M-197226-01-1 
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Method 

Guideline 

GLP compliance 

Test substance 

Purity  

Solvent/Vehicle 

Result 

Classification 

((EC) No 

1272/2008) 

Reference 

Rabbit eye irritancy 

 

4 female New 

Zealand White 

rabbits 

 

OECD 405 (1987) 

 

GLP 

Fluopicolide  

(purity 97.7%) 

Mean scores for 24, 48 and 72 

hours post instillation were 0.0 

for all parameters, with the 

exception of conjunctival 

redness, which had a score of 

0.33. Reactions had resolved in 

all instances two days after 

instillation. 

none Anonymous; 2000; 

M-197227-01-1 

Guinea pig  skin 

sensitization study 

 

Dunkin/Hartley 

guinea pigs 20 

animals (treatment) 

+ 10 animals 

(control) 

 

OECD 406 (1992) 

 

GLP 

Fluopicolide  

(purity 97.7%) in 

sterile water 

No specific skin responses 

compared to control  

none Anonymous; 2000; 

M-197228-01-1 

Phototoxicity - Considered to be not required 

due to its ultraviolet/visible 

molar extinction/absorption 

properties 

- - 

M = male  F = female 

 

The acute oral LD50 of fluopicolide in rats was > 5,000 mg/kg bw. Signs of toxicity included piloerection 

within 1 ï 2½ hours after dosing in all rats. Later on Day 1 piloerection was accompanied only by 

hunched posture and abnormal gait. Recovery was completed by Day 3.  

The acute dermal LD50 of fluopicolide in rats was > 5,000 mg/kg bw.  

The 4-hour acute inhalation LC50 of fluopicolide in rats was > 5.16 mg/L (the mean achieved 

concentration).  

Fluopicolide was not irritating to rabbit skin. No dermal irritation was observed during the study. The 

mean irritation score over 24 ï 72 hours was for erythema 0 and for oedema 0.  

Fluopicolide was transiently slightly irritating to the rabbit eye. The ocular reactions were very slight 

and resolved in all instances within two days after instillation.  

Fluopicolide was not a skin sensitizer in this guinea pig Magnusson and Kligman test.   

Therefore, no classification is required for the acute toxicity of fluopicolide when comparing the 

study results / derived LD50 and LC50 values with CLP criteria according to the Regulation (EC) 

No 1272/20081. 

                                                      
1  Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on 

classification, labelling and packaging of substances and mixtures, amending and repealing Directives 

67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006. 
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3.1 Acute toxicity - oral route  

3.1.1 Animal data 

3.1.1.1 Anonymous; 2000; M-197224-01-1 

Study reference: 

Anonymous; 2000; Rat acute oral toxicity Code: AE C638206 00 1C99 0005; M-197224-01-1 

 

Deviations: Deviations from the current OECD guideline (423, 2002): 

- Five animals of each sex, rather than three were used in the limit 

test 

This deviation does not compromise the results and outcome of the study. 

 

Executive Summary: 

In an acute toxicity study by the acute toxic class method, five male and five female fasted Sprague-

Dawley rats were each administered by gavage a single oral dose of 5,000 mg/kg bw of fluopicolide. 

No mortality was observed. Clinical signs of reaction to treatment were confined to piloerection and 

hunched posture, seen in all female rats and in three male rats with abnormal gait notable in three 

females. Recovery of rats, as judged by external appearance and behavior, was complete by Day 3. All 

animals were considered to have achieved satisfactory body weight gains throughout the study.  

In conclusion, the acute median lethal oral dose (LD50) of fluopicolide in rats was greater than 

5,000 mg/kg bw.  

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

97.7%  

PP/241024/2 and PP/241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: 1% w/v aqueous methylcellulose 
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3. Test animals 

 

Species: Rat 

Strain: Male and female CD rats of Sprague-Dawley origin (Hsd: Sprague-Dawley(CD))  

Age: 8-11 weeks 

Weight at start: 195 g (186 ï 201 g) in males and 206 g (196 ï 220 g) in females 

Source: Harlan U.K. Ltd, Bicester, Oxon, England 

Acclimation period:              Yes 

Diet: Special Diet Services RM1(E) SQC expanded pellet 

Water: Water ad libitum 

Housing: In groups of up to five rats of the same sex in metal cages (RS Biotech Sub-

Dividable Rodent Cages - polished stainless steel (20 cm high x 39 cm wide x 

39 cm long)).  

Temperature: 21 ï 22 °C 

Humidity: 30 ï 50% 

Air changes: Not given  

Photoperiod: 12 hours 

 

B. Study design 

1. In-life dates: April 3 to April 19, 2000 

 

2. Animal assignment and treatment 

A group of ten rats (five males and five females) was treated at 5000 mg/kg bw, a dosage selected after 

review of preliminary study results with administration of a dose of 4000 mg/kg bw. The appropriate 

dose volume of the test substance was administered to each rat by oral gavage using a plastic syringe 

and catheter of the appropriate gauge. The day of dosing was designated Day 1. 

 

C. Methods 

1. Observations 

Mortality: 

Cages of rats were checked at least twice daily for mortalities. 

 

Clinical signs: 

Animals were observed soon after dosing and at frequent intervals for the remainder of Day 1. On 

subsequent days animals were observed on two occasions during the day (once in the morning and again 

at the end of the experimental day, with the exception of the day of study termination ï morning only). 

The nature and severity of clinical signs and the time these were noted were recorded at each 

observation. Animals in the preliminary and main study were observed for 7 or 14 days respectively 

after dosing. 

The body weight of each rat in the preliminary study was recorded on Days 1 (prior to dosing) and 8 

and in the main study on Days 1 (prior to dosing), 8 and 15. 

 

2. Necropsy 

All animals were killed by carbon dioxide asphyxiation at study termination. 

Animals were subjected to a macroscopic examination, which consisted of opening the cranial, thoracic 

and abdominal cavities. The macroscopic appearance of all examined organs was recorded. 
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II. Results and Discussion 

A. Results 

1. Dose-response table (LD50) 

The results of the study for acute oral toxicity in the fasted rat, including the LD50, are summarized in 

Table 3.1.1.1- 1. 

LD 50: > 5,000 mg/kg bw 

Table 3.1.1.1- 1:  Dose response 

Dose 

(mg/kg bw) 
Toxicological result* Occurrence of signs Time of death Mortality (%)  

Males     

Prelim. 

4,000 
0/1/1 1/1 - 0 

5,000 0/5/5 5/5 - 0 

Females     

Prelim. 

4,000 
0/1/1 1/1 - 0 

5,000 0/5/5 5/5 - 0 

* Number of animals which died and/or were sacrificed moribundly / number of animals with signs / total number of animals.  

 

2. Clinical signs 

Clinical signs of reaction to treatment were confined to piloerection and hunched posture, seen in all 

female rats and in 3/5 males with abnormal gait notable in 3/5 females. Recovery of rats was complete 

by Day 3. 

3. Body weights 

There were no treatment-related effects on body weight or body weight gain. 

4. Necropsy findings 

The necropsies performed at the end of the study did not reveal any findings. 

 

III . Conclusion 

The acute oral LD50 of fluopicolide in rats was greater than 5,000 mg/kg bw. 

 

3.1.2 Human data 

No human data. 

 

3.1.3 Other data 

No other data. 
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3.2 Acute toxicity - dermal route 

3.2.1 Animal data 

3.2.1.1 Anonymous; 2000; M-197225-01-1 

Study reference:  

Anonymous; 2000; Rat acute dermal toxicity Code: AE C638206 00 1C99 0005; M-197225-01-1 

 

Deviations: Deviations from the current OECD guideline (402, 2017): 

- Five animals of each sex, rather than three were used in the limit 

test 

- All animals were treated concurrently instead of sequentially 

These deviations do not compromise the results and outcome of the study. 

 

Executive Summary:  

A group of ten rats (five males and five females) received a single topical application of the test 

substance, administered as supplied at a dose level of 5,000 mg/kg bw of fluopicolide. The application 

site was occluded for 24 hours. All animals were observed daily for 14 days and body weights were 

recorded at weekly intervals post dosing. They were killed as scheduled at study termination (Day 15) 

and subjected to a macroscopic examination. 

No mortality was observed. There were no clinical signs of reaction to treatment observed in any animal 

throughout the study. 

There was no evidence of a dermal response to treatment observed in any animal throughout the study. 

A slight reduced body weight was evident in 2/5 females on day 8. All other animals were considered 

to have achieved satisfactory body weight gains throughout the study. 

No macroscopic abnormalities were observed for animals killed at study termination on Day 15. 

The acute median lethal dermal dose (LD50) to rats of fluopicolide was greater than 5,000 mg/kg bw. 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

97.7%  

PP/241024/2 and PP/241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: 1% w/v aqueous methylcellulose 
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3. Test animals 

 

Species: Rat 

Strain: Male and female CD rats of Sprague-Dawley origin (Hsd: Sprague Dawley(CD))  

Age: 8-11 weeks 

Weight at start: Males: 247 g (231 ï 263 g), females: 228 g (220 ï 233 g)  

Source: Harlan U.K. Ltd, Bicester, Oxon, England. 

Acclimation period:              Yes 

Diet: Special Diet Services RM1(E) SQC expanded pellet 

Water: Water ad libitum 

Housing: In groups of up to five rats of the same sex in metal cages (RS Biotech Sub-

Dividable Rodent Cages - polished stainless steel (20 cm high x 39 cm wide x 

39 cm long)).  

Temperature: 19 - 21 °C 

Humidity: 24 ï 50% 

Air changes: Not given  

Photoperiod: 12 hours 

 

B. Study design 

1. In-life dates: February 1 to February 17, 2000 

 

2. Animal assignment and treatment 

In a preliminary study comprising of two rats (one male and one female) dosed at 3,200 mg/kg bw was 

conducted to help define the toxic potential of the test substance.  

In the main study a group of ten rats (five males and five females) received a single dermal 

administration of the test substance at a dose level of 5,000 mg/kg bw. 

In the main study the test substance was applied to the closely-clipped dorsum of each animal on day 1 

at a dosage of 5,000 mg/kg bw, and was covered by an occlusive dressing for 24 hours. Fluopicolide 

was formulated at a maximum practical concentration of 100% w/v in 1% w/v aqueous methylcellulose 

and administered at a dose volume of 5 mL/kg bw in order to achieve the desired dose concentration. 

The test substance was prepared on the day of dosing. The test substance was applied by spreading it 

evenly over the prepared skin. The treatment area (approx. 50 mm x 50 mm) was covered with porous 

gauze held in place with a non-irritating dressing, and further covered by a waterproof dressing encircled 

firmly around the trunk of the animal. At the end of the 24 hours exposure period the dressings were 

carefully removed and the treated area of skin was washed with warm water (30-40 °C) to remove any 

residual test substance. The treated area was blotted dry with absorbent paper. 
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C. Methods 

1. Observations 

Mortality: 

Cages of rats were checked at least twice daily for mortalities. 

 

Clinical signs: 

Animals were observed soon after dosing and at frequent intervals for the remainder of Day 1. On 

subsequent days animals were observed on two occasions during the day (once in the morning and again 

at the end of the experimental day, with the exception of the day of study termination ï morning only). 

The nature and severity of clinical signs and the time these were noted were recorded at each 

observation. Animals in the preliminary and main study were observed for 7 or 14 days respectively 

after dosing. 

Local dermal irritation at the treatment site was assessed daily. 

The body weight of each rat in the preliminary study was recorded on Days 1 (prior to dosing) and 8 

and in the main study on Days 1 (prior to dosing) 8 and 15 (or at death). 

 

2. Necropsy 

All animals were killed by carbon dioxide asphyxiation at study termination. 

Animals were subjected to a macroscopic examination, which consisted of opening the cranial, thoracic 

and abdominal cavities. The macroscopic appearance of all examined organs was recorded. 

 

II. Results and Discussion 

A. Results 

1. Dose-response table (LD50) 

The results of the study for acute oral toxicity in the fasted rat, including the LD50, are summarized in 

Table 3.2.1.1- 1. 

LD 50 dermal: > 5,000 mg/kg bw  

Table 3.2.1.1- 1:  Dose response 

Dose 

(mg/kg bw) 
Toxicological result* Occurrence of signs 

Time of 

death 
Mortality (%) 

Males     

Prelim. 

3,200 
0/0/1 0/1 - 0 

5,000 0/0/5 0/5 - 0 

Females     

Prelim. 

4,000 
0/0/1 0/1 - 0 

5,000 0/0/5 0/5 - 0 

*  Number of animals which died, and/or were sacrificed moribundly / number of animals with signs / total number of 

animals. 
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2. Clinical signs 

There were no deaths following a single dermal application of fluopicolide to a group of ten rats (five 

males and five females) at a dose level of 5,000 mg/kg bw. 

There were no clinical signs of reaction to treatment observed in any animal throughout the study. 

There was no evidence of a dermal response to treatment observed in any animal throughout the study. 

 

3. Body weights 

A slight body weight loss was evident in two females on Day 8. All other animals were considered to 

have achieved satisfactory body weight gains throughout the study. 

 

4. Necropsy findings 

No macroscopic abnormalities were observed for animals killed at study termination on Day 15. 

 

III.  Conclusion 

The acute dermal LD50 to rats of fluopicolide was greater than 5,000 mg/kg bw. 

 

3.2.2 Human data 

No human data. 

 

3.2.3 Other data 

No other data. 
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3.3 Acute toxicity - inhalation route 

3.3.1 Animal data 

3.3.1.1 Anonymous; 2000; M-197229-01-1 

Study reference:  

Anonymous; 2000; Rat acute inhalation toxicity Code: AE C638206 00 1C99 0005;  

M-197229-01-1 

 

Deviations: Deviations from the current OECD guideline (403, 2009): 

None. 

 

Executive Summary:  

The acute inhalation toxicity of fluopicolide was investigated by exposing a group of five male and five 

female Sprague-Dawley (CD) rats to a dust atmosphere of the limit concentration of test substance 

(5 mg/L). The test group was subjected to a single 4-hour continuous, snout only exposure. Signs of 

reaction to treatment were recorded during a subsequent 14-day observation period. The animals were 

sacrificed at the end of the observation period and were subjected to detailed necropsy.  

No mortality was recorded. Common observations noted both during and post exposure included wet 

fur, hunched posture, piloerection and increased respiratory rate. Isolated occurrences of noisy 

respiration and red/brown staining around the snout or eyes were also seen. Animals recovered quickly 

to appear normal on the first day after exposure. 

Normal body weight gain was noted during the study. 

No macroscopic abnormalities were noted for 9/10 animals. One male showed dark foci on its lungs. 

In conclusion, the 4-hour acute inhalation LC50 of fluopicolide in rats was > 5.16 mg/L (the mean 

achieved concentration).  

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

98.3%  

PP/241024/2 and PP/241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: None 
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3. Test animals 

 

Species: Rat 

Strain: Sprague-Dawley Crl:CD®BR 

Age: 8-10 weeks 

Weight at start: Males: 295 to 317 g, females: 230 to 243 g 

Source: Charles River (UK) Ltd, Margate, Kent 

Acclimation period:              Yes 

Diet: Rat and Mouse Expanded Diet No. 1, Special Diets Services Limited, Witham, 

Essex, UK) 

Water: Water ad libitum 

Housing: In groups of five by sex in solid-floor polypropylene cages with stainless steel 

lids, furnished with softwood flakes (Dates and Ltd, Cheshire, UK). 

Temperature: 21 ± 2 °C 

Humidity: 55 ± 15% 

Air changes: At least 15/hour  

Photoperiod: 12 hours 

 

B. Study design 

1. In-life dates: February 21 to March 23, 2000 

 

2. Animal assignment and treatment 

The acute inhalation toxicity of fluopicolide was investigated by exposing a group of five male and five 

female Sprague-Dawley (CD) rats to a dust atmosphere of the limit concentration (5 mg/L) of test 

substance. The test group was subjected to a single 4-hour continuous, snout only exposure. Signs of 

reaction to treatment were recorded during a subsequent 14-day observation period. The animals were 

sacrificed at the end of the observation period and were subjected to detailed necropsy. 

Table 3.3.1.1- 1:  Actual concentration and atmosphere characteristics in chamber 

Mean concentration ± SD  

(mg/L) 

Nominal concentration  

(mg/L) 

MMAD ± GSD 

(mm) 

Resp. fraction 

(% < 4 µm) 

5.16 ± 0.38 9.09 3.37 ± 2.09 59.1 

 

C. Methods 

1. Observations 

All animals were observed for clinical signs at hourly intervals during exposure, immediately on 

removal from the restraining tubes at the end of exposure, one hour after termination of exposure and 

subsequently once daily for fourteen days. Any evidence of overt toxicity was recorded at each 

observation.  

Individual body weights were recorded prior to treatment on the day of exposure and on Days 7 and 14. 

 

2. Necropsy 

At the end of the 14-day observation period, the animals were killed by intravenous overdose of sodium 

pentobarbitone. All animals were subjected to a full external and internal examination, and any 

macroscopic abnormalities were recorded. The respiratory tract was subjected to a detailed macroscopic 

examination for signs of irritancy or local toxicity. 
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II. Results and Discussion 

A. Results 

1. Dose-response table (LC50) 

The results of the study for acute inhalation toxicity in the fasted rat, including the LC50, are summarized 

in Table 3.3.1.1- 2. 

LC 50 inhalation: > 5.16 mg/L 

Table 3.3.1.1- 2:  Dose response 

Dose (mg/L) 
Toxicological 

result*  
Occurrence of signs 

Time of 

death 
Mortali ty (%) 

Males     

5.16 0/5/5 5/5 - 0 

Females     

5.16 0/5/5 5/5 - 0 

*  Number of animals which died, and/or were sacrificed moribundly / number of animals with signs / total number of 

animals. 

 

2. Clinical signs, mortality 

There was no mortality during the exposure and observation period. Common observations noted both 

during and post exposure included wet fur, hunched posture, piloerection and increased respiratory rate. 

Isolated occurrences of noisy respiration and red/brown staining around the snout or eyes were also 

seen. Animals recovered quickly to appear normal on the first day after exposure. 

 

3. Body weights 

Normal body weight gain was noted during the study.  

 

4. Necropsy findings 

No macroscopic abnormalities were noted for 9/10 animals. One male showed dark foci on its lungs. 

 

III . Conclusion 

The 4-hour acute inhalation LC50 of fluopicolide in rats was > 5.16 mg/L (the mean achieved 

concentration).  

 

3.3.2 Human data 

No human data. 

 

3.3.3 Other data 

No other data. 
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3.4 Skin corrosion/irritation  

3.4.1 Animal data 

3.4.1.1 Anonymous; 2000; M-197226-01-1 

Study reference:  

Anonymous; 2000; AE C638206 - Rabbit skin irritancy; M-197226-01-1  

 

Deviations: Deviations from the current OECD guideline (404, 2015): 

None. 

 

Executive Summary: 

The potential of fluopicolide to cause inflammatory or corrosive changes upon first contact with skin 

was assessed by semi-occluded application of 0.5 g of the test substance to the closely-clipped dorsa of 

three New Zealand White rabbits for four hours. Dermal reactions were assessed 1, 24, 48 and 72 hours 

after removal of the dressings. 

A single semi-occlusive application of fluopicolide to intact rabbit skin for four hours elicited no dermal 

irritation in any animal during the study. The mean irritation score (24-72 hours) was 0.0. 

In conculsion, fluopicolide was not irritating to rabbit skin according to Regulation (EC) 1272/2008.  

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

97.7% w/w 

PP/241024/2 & PP/241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: None 

 

3. Test animals 

 

Species: Rabbit, females 

Strain: New Zealand White strain 

Age: At least 11 weeks of age 

Weight at start: 2.3 to 2.7 kg 

Source: Harlan UK Ltd, Bicester, Oxon, England 

Acclimation period:              Yes 

Diet: Special Diet Services STANRAB (P) SQC pellet 

Water: Water ad libitum 

Housing: Individually in stainless steel cages with perforated floors 

Temperature: 20.0 to 20.5 °C 

Humidity: 26 to 36% 

Air changes: Not given  

Photoperiod: 12 hours 
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B. Study design 

1. In-life dates: February 15 to February 18, 2000 

 

2. Animal assignment and treatment 

Approximately 24 hours prior to application of the test substance, hair was removed with electric 

clippers from the dorso-lumbar region of each rabbit exposing an area of skin approx. 100 mm x 

100 mm. Approximately 0.5 g of the test substance was applied under a 2-ply 25 mm x 25 mm gauze 

pad which had been moistened with 0.5 mL distilled water, to one intact skin site on each animal. Each 

treatment site was covered with "Elastoplast" elastic adhesive dressing for four hours. The animals were 

not restrained during the exposure period and were returned to their cages immediately after treatment. 

At the end of the exposure period, the semi-occlusive dressing and gauze pad were removed and the 

treatment site was washed with warm water (30 to 40 °C) to remove any residual test substance. The 

treated area was blotted dry with absorbent paper. 

 

C. Methods 

1. Observations 

All animals were observed daily for signs of ill health or toxicity. 

 

2. Dermal observations 

Examination of the treated skin was made on Day 1 (i.e. approximately 60 minutes after removal of the 

dressings) and on Days 2, 3 and 4 (equivalent to approximately 24, 48 and 72 hours after exposure). 

Local dermal irritation was assessed using the prescribed numerical system: 

 

Erythema and eschar formation: 

 

No erythema 0 

Very slight erythema (barely perceptible) 1 

Well-defined erythema   2 

Moderate to severe erythema 3 

Severe erythema (beet redness) or eschar formation  

(injuries in depth) preventing erythema reading 

4 

 

Oedema formation: 

 

No oedema 0 

Very slight oedema (barely perceptible)   1 

Slight oedema (edges of area well-defined by definite raising)  2 

Moderate oedema (edges raised approximately 1 mm)   3 

Severe oedema (raised more than 1 mm and extending beyond  

the area of exposure) 

4 
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II. Results and Discussion 

A. Results 

1. Clinical signs 

There were no signs of toxicity or ill health in any rabbit during the observation period. 

 

2. Dermal reactions 

The numerical values given to the dermal reactions elicited by fluopicolide are shown in Table 3.4.1.1- 

1. 

A single semi-occlusive application of fluopicolide to intact rabbit skin for four hours elicited no dermal 

irritation in any animal during the study.  

The mean irritation score (24-72 hours) was 0.0. 

Table 3.4.1.1- 1:  Dermal reactions 

Rabbit no. 

E = 

Erythema 

O = Oedema 

Hours after treatment Mean irritation 

score (24-72 hrs) 1* 24 48 72 

156 female 
E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

157 female 
E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

158 female 
E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
*:  Approximately 1 hr after removal of the dressing 

 

III . Conclusion 

No dermal irritation was observed during the study. The mean irritation score over 24 ï 72 hours was 

0.0 for erythema and oedema 0. Therefore, fluopicolide was not irritating to rabbit skin.  

 

3.4.2 Human data 

No human data. 

 

3.4.3 Other data 

No other data. 
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3.5 Serious eye damage/eye irritation 

3.5.1 Animal data 

3.5.1.1 Anonymous; 2000; M-197227-01-1 

Study reference:  

Anonymous; 2000; AE C638206 - Rabbit eye irritancy; M-197227-01-1  

 

Deviations: Deviations from the current OECD guideline (405, 2017): 

- Topical and systemic analgesics were not applied as recommended 

by the current test method 

The deviation(s) are considered not to compromise the results and outcome 

of the study. 

 

Executive Summary: 

The potential of fluopicolide to cause damage to the conjunctiva, iris or cornea was assessed in four 

New Zealand White rabbits. An amount of 0.1 mL of the test substance was instilled into the 

conjunctival sac of each of the test animals on Day 1. Ocular reactions were assessed at 1, 24, 48 and 

72 hours and 7 days after treatment in accordance with the Draize scheme as provided in the OECD 

guideline No. 405. In one animal (screen animal) the eye was rinsed 30 seconds post instillation. 

A single instillation of fluopicolide into the rinsed eye of the screen rabbit elicited slight conjunctival 

irritation at one hour post instillation only.   

A single instillation of fluopicolide into the unrinsed eye of the rabbit elicited slight conjunctival 

irritation in all animals from one hour post instillation. The ocular reactions resolved in all instances 

within two days after instillation. 

In conclusion, fluopicolide was transiently slightly irritating to the rabbit eye but does not warrant 

classification according to Regulation (EC 1272/2008). 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

97.7% w/w 

PP/241024/2 & PP/241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: Not given 
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3. Test animals 

 

Species: Rabbit, females 

Strain: New Zealand White strain 

Age: At least 11 weeks of age 

Weight at start: 2.3 to 2.7 kg 

Source: Harlan UK Ltd, Bicester, Oxon, England 

Acclimation period:              Yes 

Diet: Special Diet Services STANRAB (P) SQC pellet 

Water: Water ad libitum 

Housing: Individually in stainless steel cages with perforated floors 

Temperature: 19.5 to 21 °C 

Humidity: 25 to 38% 

Air changes: Not given  

Photoperiod: 12 hours 

 

B. Study design 

1. In-life dates: February 29 to March 6, 2000 

 

2. Animal assignment and treatment 

The eyes of each animal were examined prior to instillation of the test substance to ensure that there was 

no pre-existing corneal damage, iridial inflammation or conjunctival irritation. 

 

Screen study - rinsed eye:  

One animal was treated in advance of the others, to ensure that, if a severe response was produced, no 

further animals would be exposed (see Table 3.5.1.1- 2 for screen animal). The treated eye of this animal 

was rinsed with distilled water 30 seconds after instillation for duration of 30 seconds. 

 

Main study - unrinsed eyes: 

One animal was treated in advance of the other two, again to ensure that if a severe response was 

produced, no further animals would be exposed (see  

Table 3.5.1.1- 3 for pilot animal). In compliance with the study guideline, the weight of the test substance 

which when gently compacted occupied a volume of 0.1 mL was measured (see Table 3.5.1.1- 1). 

On all occasions, a volume of 0.1 mL of the test substance (mean weight 93 mg) was placed in the lower 

everted lid of one eye of each animal. The eyelids were then gently held together for one second before 

releasing. The contralateral eye remained untreated. 

Table 3.5.1.1- 1:  Weight of test substance 

Syringe Weight of 1 mL test substance (mg) 

1 

2 

3 

4 

80 

99 

100 

94 

Mean weight of 0.1 mL test substance 93 
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C. Methods 

1. Observations 

All animals were observed daily for signs of ill health or toxicity. 

 

2. Ocular observations 

Examination of the eyes was made after one hour and 1, 2 and 3 days (equivalent to 24, 48 and 72 hours) 

after instillation. Observation of the eyes was aided by the use of a handheld light. 

Ocular irritation was assessed using the prescribed numerical system: 

 

Cornea Opacity: degree of density (area most dense taken for reading): 

 

No ulceration or opacity  0 

Scattered or diffuse areas of opacity  

(other than slight dulling of normal lustre),  

details of iris clearly visible 

 1 

Easily discernible translucent areas,  

details of iris slightly obscured 

 2 

Nacreous areas, no details of iris visible,  

size of pupil barely discernible 

 3 

Opaque cornea, iris not discernible through the opacity  4 

 

Area of cornea involved: 

 

None  0 

One quarter (or less) but not zero  1 

Greater than one quarter, but less than half  2 

Greater than half, but less than three quarters  3 

Greater than three quarters, up to whole area  4 

 

Iris: 

 

Normal  0 

Markedly deepened rugae, congestion, swelling, moderate 

circumcorneal hyperaemia or injection, any of these or 

combination of any thereof, iris still reacting to light  

(sluggish reaction is positive) 

 1 

No reaction to light, haemorrhage, gross destruction  

(any or all of these) 

 2 
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Conjunctivae Redness (refers to the most severe reading of palpebral and bulbar conjunctivae, as 

compared to the control eye): 

 

Blood vessels normal  0 

Some blood vessels definitely hyperaemic (injected)  1 

Diffuse, crimson colour, individual vessels not easily 

discernible 

 2 

Diffuse beefy red  3 

 

Chemosis (lids and/or nictating membranes): 

 

No swelling  0 

Any swelling above normal (includes nictitating membranes)  1 

Obvious swelling with partial eversion of lids  2 

Swelling with lids about half-closed  3 

Swelling with lids more than half-closed  4 

 

Discharge: 

 

No discharge    0 

Any amount greater than normal (does not include small 

amounts observed in inner canthus of normal animals) 

 1 

Discharge with moistening of lids and hairs just adjacent to 

lids 

 2 

Discharge with moistening of the lids and hairs, and 

considerable area around the eye 

 3 
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II. Results and Discussion 

A. Results 

1. Clinical signs 

There were no signs of toxicity or ill health in any rabbit during the observation period. 

 

2. Ocular reactions 

The numerical values given to the ocular reactions elicited by fluopicolide are shown in Table 3.5.1.1- 

2 and  

Table 3.5.1.1- 3. 

Table 3.5.1.1- 2:  Screen animal, ocular reactions (rinsed eye) 

Readings Animal  

Cornea Iris  Conjunctiva 
Additional 

findings Area 

involved 
Density  Redness Chemosis Discharge 

1 h 

213 

0 0 0 1 0 0 ï 

24 h 0 0 0 0 0 0 ï 

48 h 0 0 0 0 0 0 ï 

72 h 0 0 0 0 0 0 ï 

Individual 

24-48-

72 h 

means 

0 0 0 0 0 0 ï 

 

Table 3.5.1.1- 3: Main study, ocular reactions (non-rinsed eyes) 

Readings Animal  

Cornea Iris  Conjunctiva 
Additional 

findings Area 

involved 
Density   Redness Chemosis Discharge 

1 h 

214* 0 0 0 1 0 0 ï 

215 0 0 0 1 0 0 ï 

216 0 0 0 1 0 0 ï 

24 h 

214 0 0 0 0 0 0 ï 

215 0 0 0 1 0 0 ï 

216 0 0 0 1 0 0 ï 

48 h 

214 0 0 0 0 0 0 ï 

215 0 0 0 0 0 0 ï 

216 0 0 0 0 0 0 ï 

72 h 

214 0 0 0 0 0 0 ï 

215 0 0 0 0 0 0 ï 

216 0 0 0 0 0 0 ï 

Individual 

24-48-72 

h means 

214 0.0 0.0 0.0 0.0 0.0 0.0 ï 

215 0.0 0.0 0.0 0.33 0.0 0.0 ï 

216 0.0 0.0 0.0 0.33 0.0 0.0 ï 

*  Pilot animal 

-  Not applicable 
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Screen study - rinsed eye: 

No corneal damage or iris inflammation was seen in the animal.  

Injected blood vessels of the conjunctivae were seen in the animal at one hour post instillation. Reactions 

had resolved one day after instillation. 

 

Main study - unrinsed eyes: 

No corneal damage or iris inflammation was seen in any animal. 

Injected blood vessels to a crimson coloration of the conjunctivae were seen in all three animals from 

one hour post instillation. Reactions had resolved in all instances two days after instillation. 

Mean scores for 24, 48 and 72 hours post instillation were 0.0 for all parameters, with the exception of 

conjunctival redness, which had a score of 0.33 in two out of three animals. 

 

III . Conclusion 

Fluopicolide was transiently slightly irritant to the rabbit eye but does not warrant classification 

according to Regulation (EC 1272/2008). 

 

3.5.2 Human data 

No human data. 

 

3.5.3 Other data 

No other data. 
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3.6 Respiratory sensitisation 

No data on respiratory sensitisation available. Fluopicolide was of low toxicity in an acute inhalation 

study (see Section 3.3.1) and was negative in a skin sensitisation study (see Section 3.7); therefore, it is 

unlikely that it would induce respiratory sensitisation. Furthermore, medical surveillance data on 

manufacturing personnel was obtained during the pilot-scale production of fluopicolide (2004-2005 in 

Lyon, France & Dormagen, Germany). No incidences of adverse reactions were reported during the 

pilot-scale manufacture/formulation of fluopicolide (fluopicolide DAR 2005) 

 

3.6.1 Animal data 

No animal data. 

 

3.6.2 Human data 

No human data. 

 

3.6.3 Other data 

No other data. 
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3.7 Skin sensitisation 

3.7.1 Animal data 

3.7.1.1 Anonymous; 2000; M-197228-01-1 

Study reference:  

Anonymous; 2000; Guinea pig  skin sensitization study - AE C638206; M-197228-01-1 

 

Deviations: Deviations from the current OECD guideline (406, 1992): 

None. 

 

Executive Summary: 

The potential of fluopicolide to cause delayed contact hypersensitivity in guinea pigs was assessed by 

the Magnusson-Kligman maximisation test. Based on the findings of a preliminary study, the closely-

clipped dorsa of twenty female Dunkin-Hartley guinea-pigs were subject to intradermal injections of 

Freund's Complete Adjuvant, 10% w/v fluopicolide in sterile water and 10% w/v fluopicolide in a 50:50 

mixture of Freundôs complete adjuvant in sterile water on Day 1. Six days later, the same area of skin 

was treated by topical application of 100% w/v fluopicolide in sterile water and the test site was covered 

by an occlusive dressing for 48 hours. The same induction procedures were carried out on 10 control 

animals, except that the test substance was replaced by vehicle in all doses. Two weeks after the topical 

induction, all animals were challenged by occluded application of 100% fluopicolide in sterile water to 

the anterior site on the flank and 50% fluopicolide in sterile water to the posterior site on the flank. The 

occlusive dressings were removed on the following day and the condition of the test sites was assessed 

approximately 24 and 48 hours later.  

There were no deaths or signs of ill health or toxicity. Body weight changes were similar between control 

and treated animals. 

During the induction phase, necrosis was observed at sites receiving Freundôs Complete Adjuvant in all 

test and control animals following intradermal injections. Slight irritation was seen in six (out of 20) test 

animals at sites receiving fluopicolide, 10% w/v in sterile water and no irritation was observed in any 

control animal receiving sterile water. Following topical application, slight to well-defined erythema 

was observed in all test animals receiving 100% w/v fluopicolide. Slight erythema was also seen in one 

control guinea-pig. 

The challenge application produced no dermal reactions indicative of skin sensitization in any of the test 

or control animals. Slight erythema was observed in two test animals at the 24 and 48 hour reading 

compared to slight to well-defined erythema for two control animals at the 48 hour reading only. The 

reactions observed were noted to be of similar incidence and severity and as no reactions were observed 

for any of the remaining test or control animals, the overall response was considered negative. 

In conclusion, fluopicolide was not a skin sensitizer in this guinea pig Magnusson and Kligman test. 
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I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

97.7% w/w 

PP/241024/2 & PP/241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: Sterile water 

 

3. Test animals 

 

Species: Guinea pigs, females 

Strain: Albino guinea pigs of the Dunkin/Hartley strain 

Age: At least 11 weeks of age 

Weight at start: 390 ï 464 g 

Source: D. Hall, Newchurch, Staffs, UK 

Acclimation period:              Yes 

Diet: Vitamin C enriched guinea-pig diet (Harlan Teklad 9600 FD2 SQC) ad libitum. 

Hay was given three times each week. 

Water: Water ad lib 

Housing: In groups of five in suspended plastic cages with solid floors and sawdust bedding  

Temperature: 18 to 20 °C 

Humidity: 43 to 59% 

Air changes: Not given  

Photoperiod: 12 hours 

 

B. Study design 

1. In-life dates: February 17 to March 20, 2000 

 

2. Animal assignment and treatment 

The potential of fluopicolide to cause delayed contact hypersensitivity in guinea pigs was assessed by 

the Magnusson-Kligman Maximisation Test. Based on the findings of a preliminary study, the closely-

clipped dorsa of twenty female Dunkin-Hartley guinea-pigs were subject to intradermal injections of 

Freund's Complete Adjuvant, 10% w/v fluopicolide in sterile water and 10% w/v fluopicolide in a 50:50 

mixture of Freundôs complete adjuvant in sterile water on day 1. Six days later, the same area of skin 

was treated by topical application of 100% w/v fluopicolide in sterile water and the test site was covered 

by an occlusive dressing for 48 hours. The same induction procedures were carried out on 10 control 

group animals, except that the test material was replaced by vehicle in all doses. Two weeks after the 

topical induction, all animals were challenged by occluded application of 100% fluopicolide in sterile 

water to the anterior site on the flank and 50% fluopicolide in sterile water to the posterior site on the 

flank. The occlusive dressings were removed on the following day and the condition of the test sites was 

assessed approx. 24 and 48 hours later.  
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C. Methods 

1. Observations 

All animals were observed daily for signs of ill health or toxicity. The body weight of each guinea-pig 

on the main study was recorded on Day 1 (day of intradermal injections) and on the last day observations 

were made of dermal responses to the challenge application. 

 

2. Dermal observations 

The dermal reactions resulting from intradermal injection and topical application on the preliminary 

study, and topical application at the challenge were assessed using the following numerical system. 

 

Erythema and eschar formation: 

 

No erythema  0 

Slight erythema  1 

Well-defined erythema  2 

Moderate erythema  3 

Severe erythema (beet redness) to slight eschar formation 

(injuries in depth) 

 4 

 

Oedema formation: 

 

No oedema    0 

Slight oedema  1 

Well-defined oedema (edges of area well-defined by definite 

raising) 

 2 

Moderate oedema (raised approximately 1 mm)    3 

Severe oedema (raised more than 1 millimetre and extending 

beyond the area of exposure) 

 4 

 

The approximate diameter (mm) of the dermal response at the intradermal injection sites was recorded 

in the preliminary study only to assist in the choice of concentrations for the main study. 

Any lesion not covered by this scoring system was described. 

The challenge sites were evaluated approx. 24, 48 and 72 hours after removal of the patches. On 

completion of the study all animals were killed by cervical dislocation. 

Dermal reactions in the test animals elicited by the challenge application were compared with the 

findings simultaneously obtained in the control animals. 

A test animal was considered to show positive evidence of delayed contact hypersensitivity if the 

observed dermal reaction at challenge was definitely more marked and/or persistent than the maximum 

reaction seen in animals of the control group. 

If the dermal reaction seen in a test animal at challenge was slightly more marked and/or persistent than 

(but not clearly distinguishable from) the maximum reaction seen in control animals, the result for that 

test animal was classified as inconclusive. 

A test animal was considered to show no evidence of delayed contact hypersensitivity if the dermal 

reaction resulting from the challenge application was the same as, or less marked and/or persistent than 

the maximum reaction seen in animals of the control group. 
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II. Results and Discussion 

A. Results 

1. Clinical signs 

There were no signs of toxicity or ill health. 

 

2. Dermal reactions 

Preliminary study 

In the preliminary study, a dose response relationship for the endpoints of diameter, erythema and 

oedema was evident from doses ranging from 0.1 ï 40% fluopicolide. Based upon these findings, the 

following concentrations of fluopicolide were selected: 

Induction intradermal injection: 10% fluopicolide w/v in sterile water and 10% w/v fluopicolide in a 

50:50 mixture of Freundôs complete adjuvant. 

This was the highest concentration that caused irritation but did not adversely affect the animals. 

Induction topical application:  100% fluopicolide w/v in sterile water. 

Topical challenge: 100% w/v and 50% w/v in sterile water. 

 

From preliminary investigations the test material applied topically at 100% w/v did not give rise to 

irritating effects. 

 

Main study 

Induction  

After intradermal injections, necrosis was recorded at sites receiving Freund´s Complete Adjuvant in all 

test and control animals. 

Slight irritation was seen in six (out of 20) test animals at sites receiving fluopicolide, 10% w/v in sterile 

water and no irritation was observed in any control animal receiving sterile water. 

Following topical application, slight to well-defined erythema was observed in all test animals receiving 

100% w/v fluopicolide. Slight erythema was also seen in one control guinea-pig. 

 

Challenge  

The numerical values given to the dermal reactions elicited by the challenge applications are shown in 

Table 3.7.1.1- 1. 

Slight erythema was observed in two test animals at the 24 and 48 hour reading compared to slight to 

well-defined erythema for two control animals at the 48 hour reading only. As the reactions observed 

were of similar incidence and severity and no reactions were observed for any of the remaining test or 

control animals, all test animals gave negative responses. 
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Table 3.7.1.1- 1:  Dermal reactions after challenge application with fluopicolide 

Guinea 

pig no. 

E=erythema 

O=Oedema 

Score 

Results 24 hours 48 hours 72 hours 

A P A P A P 

Freundôs treated controls 

815 E 

O 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 
- 

816 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

817 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

818 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

819 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

820 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

821 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

822 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

823 E 

O 

0 

0 

0 

0 

2 

0* 

0 

0 

0 

0 

0 

0* 
- 

824 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

Test animals 

825 E 

O 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0* 

0 

0 
- 

825 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

826 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

827 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

828 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

829 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

830 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

831 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

832 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

833 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

834 E 

O 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 
- 

835 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

836 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

837 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0* 

0 

0* 
- 

838 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 
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Guinea 

pig no. 

E=erythema 

O=Oedema 

Score 

Results 24 hours 48 hours 72 hours 

A P A P A P 

839 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

840 E 

O 

0 

0 

0 

0 

0 

0* 

0 

0* 

0 

0* 

0 

0* 
- 

841 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

842 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

843 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

844 E 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

* Dryness and sloughing of the epidermis 

A:   Anterior site, exposed to fluopicolide, 100% w/v in sterile water 

P: Posterior site, exposed to fluopicolide, 50% w/v in sterile water 

Results: + : Positive;  - : Negative;  ± : Inconclusive 

 

III . Conclusion 

Fluopicolide was not a skin sensitizer in this guinea pig Magnusson and Kligman test. 

 

3.7.2 Human data 

No human data. 

 

3.7.3 Other data 

No other data. 
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3.8 Germ cell mutagenicity 

Table 3.8- 1:  Overview of genotoxicity studies performed with fluopicolide 

Method 

Guideline 

GLP compliance 

Deviations 

Test substance 

Purity  

Solvent/Vehicle 

Relevant study information Result Reference 

In vitro  studies 

Bacterial point 

mutation assay 

(Ames test) 

OECD 471 (1997) 

GLP 

Fluopicolide 

97.8% 

DMSO 

Test system: Salmonella 

typhimurium strains TA 1535, 

TA 1537, TA 98, TA 100, and 

Escherichia coli WP2uvrA 

 

The following concentrations 

were tested: 

Plate incorporation 

Experiment I:  

50; 160; 500; 1600; and 

5000 µg/plate (±S9) 

Experiment II/III (TA98 

only):  

50; 160; 500; 1600; 2000; 

3000; 4000 and 5000 µg/plate 

(+S9) 

Pre-incubation 

Experiment I:  

50; 160; 500; 1600; and 

5000 µg/plate (±S9) 

Positive  

at precipi-

tating dose 

levels 

Anonymous; 2004; 

M-197259-02-1 

Bacterial point 

mutation assay 

(Ames test) 

OECD 471 (1997) 

GLP 

Fluopicolide 

Purity not reported 

DMSO 

Test system: Salmonella 

typhimurium strains TA 1535, 

TA 1537, TA 98, TA 100, and 

Escherichia coli WP2uvrA 

 

The following concentrations 

were tested: 

Plate incorporation 

Experiment I:  

1.6; 8; 40; 200; 1000 and 5000 

µg/plate (±S9) 

Experiment II:  

31.25; 62.5; 125; 250; 500 and 

1000 µg/plate (-S9) 

 

Pre-incubation 

Experiment II:  

31.25; 62.5; 125; 250; 500 and 

1000 µg/plate (+S9) 

Negative Anonymous; 2001; 

M-202931-01-1 
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Method 

Guideline 

GLP compliance 

Deviations 

Test substance 

Purity  

Solvent/Vehicle 

Relevant study information Result Reference 

Bacterial point 

mutation assay 

(Ames test) 

OECD 471 (1997) 

GLP 

Fluopicolide 

95.6% 

DMSO 

Test system: Salmonella 

typhimurium strains TA 1535, 

TA 1537, TA 98, TA 100, and 

Escherichia coli WP2uvrA 

 

The following concentrations 

were tested: 

Plate incorporation 

Experiment I:  

1.6; 8; 40; 200; 1000 and 5000 

µg/plate (±S9) 

Experiment II:  

31.25; 62.5; 125; 250; 500 and 

1000 µg/plate (-S9) 

 

Pre-incubation 

Experiment II:  

31.25; 62.5; 125; 250; 500 and 

1000 µg/plate (+S9) 

Negative Anonymous; 2001; 

M-202927-01-1 

Bacterial point 

mutation assay 

(Ames test) 

OECD 471 (1997) 

GLP 

Fluopicolide 

95.9% 

DMSO 

Test system: Salmonella 

typhimurium strains TA 1535, 

TA 1537, TA 98, TA 100, and 

Escherichia coli WP2uvrA 

 

The following concentrations 

were tested: 

Plate incorporation 

Experiment I:  

1.6; 8; 40; 200; 1000 and 5000 

µg/plate (±S9) 

Experiment II:  

31.25; 62.5; 125; 250; 500 and 

1000 µg/plate (-S9) 

 

Pre-incubation 

Experiment II:  

31.25; 62.5; 125; 250; 500 and 

1000 µg/plate (+S9) 

Negative Anonymous; 2001; 

M-202939-01-1 
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Method 

Guideline 

GLP compliance 

Deviations 

Test substance 

Purity  

Solvent/Vehicle 

Relevant study information Result Reference 

Bacterial point 

mutation assay 

(Ames test) 

OECD 471 (1997) 

GLP 

Fluopicolide 

99.3% 

DMSO 

Test system: Salmonella 

typhimurium strains TA 1535, 

TA 1537, TA 98, TA 100, and 

Escherichia coli WP2uvrA 

 

The following concentrations 

were tested: 

Plate incorporation 

Experiment I:  

1.6; 8; 40; 200; 1000 and 5000 

µg/plate (±S9) 

Experiment II:  

31.25; 62.5; 125; 250; 500 and 

1000 µg/plate (-S9) 

 

Pre-incubation 

Experiment II:  

31.25; 62.5; 125; 250; 500 and 

1000 µg/plate (+S9) 

Negative Anonymous; 2001; 

M-202935-01-1 

Bacterial point 

mutation assay 

(Ames test) 

OECD 471 (1997) 

GLP 

Fluopicolide 

98.2% 

DMSO 

Test system: Salmonella 

typhimurium strains TA 1535, 

TA 1537, TA 98 TA 100 and 

TA 102 

 

The following concentrations 

were tested: 

Plate incorporation 

Experiment I:  

3; 10; 33; 100; 333; 1000; 

2500; and 5000 µg/plate (±S9) 

Since for the positive control of 

strain TA 102 with S9 mix the 

acceptance criteria were not 

met, this part of experiment I 

was repeated (see experiment 

Ia). 

Experiment Ia (TA102 only): 

3; 10; 33; 100; 333; 1000; 

2500; and 5000 µg/plate (+S9) 

 

Pre-incubation 

Experiment II:  

10; 33; 100; 333; 1000; 2500 

and 5000 µg/plate (±S9) 

Negative Anonymous; 2017; 

M-595228-01-1 
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Method 

Guideline 

GLP compliance 

Deviations 

Test substance 

Purity  

Solvent/Vehicle 

Relevant study information Result Reference 

In vitro chromosome 

aberration assay in 

Chinese hamster 

lung V79 cells 

OECD 473 (1997) 

GLP 

 

Deviations: 

Cytotoxicity was not 

measured using the 

parameters of 

relative population 

doubling (RPD) or 

relative increase in 

cell count (RICC). 

Only 25-100 

metaphases, instead 

of the currently 

required 300 

metaphases, were 

analysed. 

Fluopicolide 

97.8% 

DMSO 

Test system: Chinese hamster 

lung V79 cells 

 

The following concentrations 

were tested: 

Experiment I:  

25; 50; 75 and 100 µg/mL 

(±S9) 

Experiment II:  

1.6; 3.2 and 6.3 µg/mL (-S9) 

Positive 

at cytotoxic 

concentrations 

Anonymous; 2004; 

M-197260-02-1 

In vitro chromosome 

aberration assay in 

human lymphocytes 

OECD 473 (1997) 

GLP 

 

Deviations: 

Cytotoxicity was not 

measured using the 

parameters of 

relative population 

doubling (RPD) or 

relative increase in 

cell count (RICC). 

Only 25-100 

metaphases, instead 

of the currently 

required 300 

metaphases, were 

analysed. 

Fluopicolide 

95.9% 

DMSO 

Test system: Human 

lymphocytes 

 

The following concentrations 

were tested: 

Experiment I: 

19.53; 78.13 and 

156.25 µg/mL (-S9) 

78.13; 312.5 and 625 µg/mL 

(+S9) 

Experiment II: 

1.22; 9.77 and 19.53 µg/mL 

(-S9) 

39.06; 156.25 and 

312.5 µg/mL (+S9) 

Negative Anonymous; 2001; 

M-201582-01-1 
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Method 

Guideline 

GLP compliance 

Deviations 

Test substance 

Purity  

Solvent/Vehicle 

Relevant study information Result Reference 

In vitro HPRT 

mutation assay in 

Chinese hamster 

lung V79 cells 

OECD 476 (1997) 

GLP 

Fluopicolide 

97.8% 

DMSO 

Test system: Chinese hamster 

lung V79 cells 

 

The following concentrations 

were tested: 

Experiment I:  

1.2; 3.8; 12.1; 38.2; 120.8; 

382; 1208 and 3820 µg/mL 

(±S9) 

Experiment II:  

0.4; 0.8; 1.6; 3.2; 6.3; 12.5; 

25; 50; 75; 100 and 120 

µg/mL (±S9) 

Experiment III:  

0.313; 0.625; 1.25; 2.5; 5; 10; 

20; 30; 40; 50 and 60 µg/mL 

(±S9) 

Negative Anonymous; 2005; 

M-210831-02-1 

In vivo studies in somatic cells 

Mouse micronucleus 

test 

OECD 474 (1997) 

GLP 

 

Deviations: 

Target organ 

exposure not 

measured. 

Only 2000 instead of 

4000 erythrocytes 

were analysed. 

Only 200 instead of 

500 cells were 

analysed to obtain 

the PCE/NCE ratio. 

Fluopicolide 

97.8% 

1% (w/v) 

methylcellulose 

Test system: Mouse 

(HsdWin:NMRI) 

 

The following concentrations 

were tested: 

200, 600 and 2000 mg/kg bw 

(oral) 

Negative Anonymous; 2005; 

M-197261-02-1 

Mouse micronucleus 

test 

OECD 474 (1997) 

GLP 

 

Deviations: 

Target organ 

exposure not 

measured. 

Only 2000, not 4000 

erythrocytes, were 

analysed. 

Only 200, not 500 

cells were analysed 

to obtain the 

PCE/NCE ratio. 

Fluopicolide 

96.1% 

1% (w/v) 

methylcellulose 

Test system: Mouse (Crl:CD1) 

 

The following concentration 

was tested: 

2000 mg/kg bw (oral) 

Negative Anonymous; 2003; 

M-219364-01-1 
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Method 

Guideline 

GLP compliance 

Deviations 

Test substance 

Purity  

Solvent/Vehicle 

Relevant study information Result Reference 

Mouse micronucleus 

test (i.p.) 

OECD 474 (1997) 

GLP 

 

Deviations: 

Altered NCE/PCE 

ratio. 

Only 2000, not 4000 

erythrocytes, were 

analysed. 

Fluopicolide 

99.4% 

0.5% cremophor 

Test system: Mouse (Crl:CD1) 

 

The following concentrations 

were tested: 

150, 300 and 600 mg/kg bw 

(i.p.) 

Negative Anonymous; 2003; 

M-223119-01-1 

Rat UDS assay 

OECD 486 (1997) 

GLP 

Fluopicolide 

97.7% 

1% (w/v) 

methylcellulose 

Test system: Rat (Hsd/Ola 

SD) 

 

The following concentrations 

were tested: 

600 and 2000 mg/kg bw (oral) 

Negative Anonymous; 2000; 

M-197230-02-1 

Comet assay in mice 

OECD 489 (2016) 

GLP 

Fluopicolide 

98.2% 

1% (w/v) 

methylcellulose 

Test system: Mouse (Hsd:ICR 

(CD-1)) 

 

The following concentrations 

were tested: 

500, 1000 and 2000 mg/kg bw 

(oral, gavage) 

Negative Anonymous; 2018; 

M-635020-01-1 

 

Several genotoxicity studies were performed for fluopicolide: six reverse gene mutation tests in 

Salmonella typhimurium and Escherichia coli strains of bacteria, one of them recently (Anonymous.; 

2017; M-595228-01-1), one chromosomal aberration assay in Chinese hamster V79 cells in vitro, one 

chromosomal aberration assay in human lymphocytes in vitro, one HPRT mutation assay in Chinese 

hamster V79 cells, two in vivo micronucleus assays in mouse bone marrow cells with oral 

administration, one in vivo micronucleus assay in mouse bone marrow cells with intraperitoneal 

administration, one in vivo UDS assay in rat hepatocytes by oral route and one in vivo Comet assay in 

male mice with oral gavage administration. Several deviations were reported from the current OECD 

test guidelines for a number of these studies, specifically, two in vitro chromosome abberation tests 

(OECD 473) and three in vivo micronucleus tests (OECD 474); however, the dossier submitter considers 

that these deviations do not affect the validity or results of the studies. 

 

One of the earlier five bacterial reverse mutation assay showed a very slight increase in the number of 

revertant colonies in strain (TA 98) only with metabolic activation and to a lesser extent with TA 1537 

in the presence of metabolic activation and with the tester strain TA 1535 in the absence of exogenous 

metabolic activation at the highest concentration of 5000 µg/plate where precipitation was observed. 

Therefore, this result was considered of doubtful biological significance and four additional assays were 

conducted to confirm/infirm this equivocal response. No evidence of mutagenic activity of fluopicolide 

was observed in the four additional bacterial reverse mutation assays performed with five Salmonella 

typhymurium strains and one Escherichia coli strain. In addition, a recently conducted bacterial reverse 

mutation assay (Anonymous.; 2017; M-595228-01-1) was also negative and also confirmed the overall 

negative outcome in this study type. Furthermore, a Comet assay was also recently (Anonymous.; 2018; 

M-635020-01-1) performed to confirm the negative profile for the endpoint gene mutation in vivo. In this 
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in vivo Comet assay, no statistically significant or dose related increases in % tail DNA were observed 

in liver or kidney cells of treated male mice (6/dose) up to doses of 2000 mg/kg bw/day. The positive 

control gave the expected response and the increase in % tail DNA observed in the vehicle control group 

was within the range of the laboratory historical control data, thus confirming the validity of the study 

(a detailed summary of this comet assay is provided in Annex I of this CLH report).  

The chromosomal aberration assay performed in Chinese hamster V79 showed a positive response. 

However, the increase of aberrant cells occured at cytotoxic concentrations where mitotic indices were 

clearly below the limit of 50% indicating the doubtful biological signifiance of these data. This 

chromosome aberration assay was therefore repeated in human lymphocytes and gave a clear negative 

response. Moreover, two in vivo micronucleus assays were performed in mice by the oral route up to the 

limit dose of 2000 mg/kg bw. Both of these assays were negative. However, one was of questionable 

biological significance due to the slight increase of micronucleated polychromatic erythrocytes in bone 

marrow of some animals given 2000 mg/kg bw as well as in one control animal. As the ratio of 

polychromatic to normochromatic erythrocytes was not significantly affected and no clinical signs were 

observed in both assays, a third assay was performed in mice by the intraperitoneal route to increase the 

likelihood of bone marrow exposure. This assay gave a clear negative result for clastogencity in vivo at 

dose levels showing clear cytotoxicity of the bone marrow.  

The HPRT mutation assay in Chinese hamster V79 cells was negative. Moreover, the in vivo rat 

hepatocyte UDS assay clearly showed that fluopicolide does not induce damage to DNA. 

In summary, 2 out of 15 tests (one in vitro bacterial reverse mutation assay and one in vitro chromosome 

aberration assay) gave positive responses of doubtful biological significance. The in vivo mutagenicity 

data from micronucleus tests are reliable and it is clear that no mutagenic effects were seen in the tested 

animals. Clearly, chromosomal damage does not occur in vivo. Furthermore, in the carcinogenicity 

studies (see section 10.9) fluopicolide caused an increase in hepatocellular adenomas in male and female 

mice by a mechanism considered not relevant to humans, and increased neoplasms were observed only 

at or above the maximum tolerated dose (MTD). Altogether these findings clearly show that fluopicolide 

is devoid of any genotoxic potential in somatic cells when tested in vitro and in vivo. Therefore, and 

since no evidence of an effect on germ cells was seen in other studies, an in vivo genotoxicity study in 

germ cells was not regarded as necessary. 

According to the CLP guidance (Guidance to Regulation (EC) No 1272/2008 on classification, labelling 

and packaging (CLP) of substances and mixtures Version 5.0 July 2017), a mutagenicity classification 

of fluopicolide is not warranted.  

 

3.8.1 In vitro  data 

3.8.1.1 Anonymous; 2004; M -197259-02-1 

Study reference:  

Anonymous; 2004; Bacterial reverse mutation test Code: AE C638206 00 1C99 0005; M-197259-02-1 

 

Deviations: Deviations from the current OECD guideline (471, 1997): 

None. 

 

Executive Summary:  

This study was designed to assess the mutagenic potential of fluopicolide in amino acid dependent 

strains of Salmonella typhimurium and a strain of Escherichia coli. 

Technical fluopicolide was tested for mutagenicity with the strains TA 100, TA 1535, TA 1537 and 

TA 98 of Salmonella typhimurium and with Escherichia coli WP2uvrA. 
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Two independent mutagenicity studies were conducted with all tester strains (one plate incorporation 

test and one pre-incubation test), each in the absence and in the presence of an Aroclor-induced 

metabolizing system derived from a rat liver homogenate. To confirm a mutagenic response in the plate 

incorporation test with the tester strain TA 98 in the presence of S9-mix, two further plate incorporation 

tests were conducted with this strain using smaller dose intervals. 
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The test substance was dissolved in DMSO, and each bacterial strain was exposed to 5 to 8 dose levels. 

Doses ranged from 50 to 5000 µg/plate. 

Control plates without mutagen showed that the number of spontaneous revertant colonies was within 

the laboratory's historical control range and similar to that described in the literature. All positive control 

compounds showed the expected increase in the number of revertant colonies. 

The test substance was not toxic to the bacterial strains in either the presence and in the absence of 

metabolic activation. Visible precipitation on the plates was observed at 500 µg/plate and above. 

In the plate incorporation test fluopicolide gave a dose-dependent increase in the number of revertant 

colonies with the bacterial strain TA 98. This response was confirmed in the additional tests with this 

tester strain. In the pre-incubation test an increase in the number of revertant colonies was found with 

the Salmonella strains TA 98 and to a lesser extent with TA 1537 in the presence of metabolic activation 

and with the tester strain TA 1535 in the absence of exogenous metabolic activation. 

Fluopicolide was mutagenic in this bacterial mutation test at precipitating dose levels. 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide), technical 

Purity: 

Batch no.: 

97.8% (w/w) 

Mixture of PP/241024/2 & PP/241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: DMSO (concentration not given) 

Positive control: Without S9 mix: 

Na-azide: TA 100, TA 1535 

9-aminoacridine: TA 1537 

2-nitrofluorene: TA 98 

4-nitroquinoline-N-oxide: WP2uvrA 

 

With S9 mix: 

2-Aminoanthracene: TA 98, TA 100, TA 1535, TA 1537, TA 102 

 

3. Activation: 

Due to the limited capacity for metabolic activation of potential mutagens in in vitro methods, an 

exogenous metabolic activation system is necessary. 

The S9 fraction was prepared by the department conducting the study according to Ames et al. (1975)2. 

Male Sprague Dawley rats (200-300 g), supplied by Harlan Winkelmann (33178 Borchen, Germany), 

received a single intraperitoneal injection of Aroclor 1254 (500 mg/kg bw) 5 days before killing. 

                                                      
2  Ames BN, Mccann J, Yamasaki E. Methods for detecting carcinogens and mutagens with the 

Salmonella/mammalian-microsome mutagenicity test. Mutat Res. 1975 Dec;31(6):347-64. 



ANNEX I TO THE CLH REPORT FOR FLUOPICOLIDE 

50 

The livers were removed from at least 5-6 animals and, using cold sterile solutions at approx. 0 to 4 °C 

and glassware, were then pooled and washed in approx. 150 mM KCl (approx. 1 mL/g wet liver). The 

washed livers were cut into small pieces and homogenized in three volumes of KCl. The homogenate 

was centrifuged at approx. 9000 x g for 10 minutes. The supernatant was the S9 fraction. This was 

divided into small portions, rapidly frozen and stored at approx. -80 °C for not longer than six months. 

The protein content was determined for every batch. Also for every batch of S9 an independent 

validation was performed with a minimum of two different mutagens, e.g. 2-aminoanthracene and 

dimethylbenzanthracene, to confirm metabolic activation by microsomal enzymes. 

 

S9 Mix: 

Sufficient S9 fraction was thawed at room temperature immediately before each test. One volume of S9 

fraction (batch no. 99/9 for the first plate incorporation test, protein concentration 56.7 g/L; batch no. 

99/10 for the second and third plate incorporation test and for the pre-incubation test, protein 

concentration 54.3 g/L) was mixed with 9 volumes of the S9 cofactor solution, which was kept on ice 

until used. This preparation is termed S9-mix. The concentrations of the different compounds in the S9-

mix were: 

8 mM MgCl2 

33 mM KCl 

5 mM glucose-6-phosphate 

4 mM NADP 

100 mM phosphate buffer pH 7.4. 

 

4. Test organisms: 

The strains of Salmonella typhimurium were obtained from Professor B.N. Ames, University of 

California, U.S.A. The strain of Escherichia coli was obtained from the National Collection of Industrial 

Bacteria, Aberdeen, Scotland. 

Bacteria were grown overnight in nutrient broth (25 g Oxoid Nutrient Broth No. 2 /liter) at approx. 

37 °C. The amount of bacteria in the cell suspension was checked by nephelometry. Inoculation was 

performed with stock cultures which had been stored at approx. -80 °C. The different bacterial strains 

were checked half-yearly with regard to their respective biotin, histidine and/or tryptophan 

requirements, membrane permeability, ampicillin resistance, crystal violet sensitivity, UV resistance 

and response to diagnostic mutagens. All criteria for a valid assay were fulfilled. 

 

Sterility checks and control plates: 

Sterility of S9-mix and the test substance were indicated by the absence of contamination on the test 

substance and S9-mix sterility check plates. Control plates (background control and positive controls) 

gave the expected number of colonies, i.e. values were within the laboratory's historical control range. 

 

5. Test substance concentrations used: 

The test substance was dissolved in DMSO and a stock solution of 50 mg/mL was prepared for the 

highest concentration, which provided a final concentration of 5000 µg/plate. Further dilutions of 1600, 

500,160 and 50 µg/plate were used in the first plate incorporation test. 

To verify the findings in the first test with tester strain TA 98 in the presence of S9-mix, two further 

tests with this strain were conducted. They used smaller intervals between dose levels of 50, 160, 500, 

1600, 2000, 3000, 4000 and 5000 µg/plate. 
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For the second (pre-incubation) test dose levels of 50, 160, 500, 1600 and 5000 µg/plate were chosen 

for all tester strains and additional concentrations of 2000, 3000 and 4000 µg/plate with the tester strain 

TA 98. 

Visible precipitation of the test substance on the plates was observed at 500 µg/plate and above. 

The test substance was not toxic to the bacterial strains.  

Based on this, in the plate incorporation and pre-incubation test, the following concentrations were used: 

Plate incorporation test: 50, 160, 500, 1600, 5000 µg/plate 

Pre-incubation test: 50, 160, 500, 1600, 5000 µg/plate. 

 

B. Test performance 

Experimental phase: April 04 to April 28, 2000 

 

1. Assay procedure 

Two independent mutation tests were performed unless clearly positive or dose-related activity was 

observed in the first test. Where results were negative or equivocal, a second test was conducted. This 

included a pre-incubation step if the first test was clearly negative. Pre-incubation involved incubating 

the test substance, S9-mix and bacteria for a short period before pouring this mixture onto plates of 

minimal agar. 

Each test was performed in both the presence and absence of S9-mix using all bacterial tester strains 

and a range of concentrations of the test substance. Positive and negative controls as well as solvent 

controls were included in each test. Triplicate plates were used. 

The highest concentration in the first mutation experiment was 50 mg/mL of the test substance in the 

chosen solvent, which provided a final concentration of 5000 µg/plate. 

Further dilutions of 1600, 500, 160 and 50 µg/plate were used. Dose levels used in the second 

experiment were based on findings, including toxicity, in the first experiment. A reduction in the number 

of spontaneously occurring colonies and visible thinning of the bacterial lawn were used as toxicity 

indicators. Thinning of the bacterial lawn was evaluated microscopically. 

In both tests top agar was prepared which, for the Salmonella strains, contained 100 mL agar (0.6% 

(w/v) agar, 0.5% (w/v) NaCl) with 10 mL of a 0.5 mM histidine-biotin solution. For E. coli histidine 

was replaced by tryptophan (2.5 mL, 0.5 mM). The following ingredients were added (in the following 

order) to 2 mL of molten top agar at approx. 48 °C: 

0.5 mL S9-mix (if required) or buffer 

0.1 mL of an overnight nutrient broth culture of the bacterial tester strain 

0.1 mL test substance solution (dissolved in DMSO). 

 

In the second mutagenicity test if appropriate these top-agar ingredients were pre-incubated by shaking 

for approx. 20 minutes at approx. 30 °C. After mixing, and pre-incubation if appropriate, the liquid was 

poured into a petri dish containing a 25 mL layer of minimal agar (1.5% (w/v) agar, Vogel-Bonner E 

medium with 2% (w/v) glucose). After incubation for approx. 48 hours at approx. 37 °C in the dark, 

colonies (his* and trp* revertants) were counted by hand or by a suitable automatic colony counter. The 

counter was calibrated for each test by reading a test pattern plate to verify the manufacturer's 

requirements for the counter's sensitivity. 
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2. Statistics 

Not given (according to the OECD guideline 471, a statistical analysis of the data is not mandatory). 

 

3. Acceptance / assessment criteria: 

The assay is considered valid if the following criteria are met: 

-  The solvent control data are within the laboratory's normal control range for the spontaneous mutant 

frequency. 

-  The positive controls induce increases in the mutation frequency which are significant and within the 

laboratory's normal range. 

 

4. Evaluation of results, criteria for a positive response 

A test substance is classified as mutagenic if it has either of the following effects: 

a)  It produces at least a 2-fold increase in the mean number of revertants per plate of at least one of the 

tester strains over the mean number of revertants per plate of the appropriate vehicle control at 

complete bacterial background lawn 

b)  It induces a dose-related increase in the mean number of revertants per plate of at least one of the 

tester strains over the mean number of revertants per plate of the appropriate vehicle control in at 

least two to three concentrations of the test compound at complete bacterial background lawn. 

 

If the test substance does not achieve either of the above criteria, it is considered to show no evidence 

of mutagenic activity in this system. 

 

II. Results and Discussion 

A. Mutation assays 

The test compound was not toxic to the bacterial strains in either the presence and in the absence of 

metabolic activation. Visible precipitation on the plates was observed at concentrations of 

Ó 500 µg/plate. 

In the plate incorporation test fluopicolide produced a significant increase (2.8x compared to solvent 

control) in the number of revertant colonies with the bacterial strain TA 98 with metabolic activation at 

a precipitating dose level of 5000 µg/plate. A slight increase in mutation frequency (1.4-2.5x compared 

to the respective solvent controls) was also observed in two further plate incorporation tests with 

narrower dose spacing with this tester strain at concentrations Ó 3000 Õg/plate with metabolic activation. 

In the pre-incubation test an increase in the number of revertant colonies was also found with the 

Salmonella strain TA 98 with metabolic activation at precipitating concentrations Ó 2000 Õg/plate (2.2-

2.7x compared to solvent control) and additionally to a lesser extent with TA 1537 in the presence of 

metabolic activation (2.2x compared to solvent control) and with the tester strain TA 1535 in the absence 

of exogenous metabolic activation (2.0x compared to solvent control, covered by historical control 

range) at 5000 µg/plate. 

All positive controls produced significant increases in the number of revertant colonies. Thus, the 

sensitivity of the assay and the efficacy of the exogenous metabolic activation system were 

demonstrated. 

An overview of the results is given in Table 3.8.1.1- 1 to Table 3.8.1.1- 3. 
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Table 3.8.1.1- 1:  Revertant colony counts obtained in the plate incorporation test ï Experiment I  

Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

5000 22.0p 110.0p 10.7p 7.0p 20.0p 

1600 22.3p 138.7p 13.0p 5.3p 19.3p 

500 18.7p 137.7p 7.3p 5.7p 19.0p 

160 26.0 134.0 10.7 5.0 28.7 

50 24.0 124.7 9.3 4.7 30.7 

Historical solvent 

control mean 
- 20.1 ± 4.6 123.4 ± 26.3 8.4 ± 2.5 6.3 ± 2.1 23.8 ± 5.9 

Historical control 

range 
- 8.3-40.3 57.7-223.0 3.0-23.3 3.0-14.3 10.7-42.7 

Solvent control - 23.7 116.3 8.0 5.7 27.7 

Negative control - 27.3 163.0 9.7 6.0 26.3 

Positive control       

 Sodium azide 1 NA 579.7 565.3 NA NA 

 4-nitroquinoline-

 N-oxide 
2 NA NA NA NA 447.3 

 2-nitrofluorene 2.5 342.3 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 113.3 NA 

With metabolic activation (+S9) 

Fluopicolide 

5000 
69.0p 

(2.8x) 
150.7p 8.3p 10.7p 33.0 

1600 33.0p 118.7p 12.0p 8.3p 29.0 

500 24.0p 128.7p 8.7p 7.3p 30.0 

160 25.0 147.7 8.7 7.0 30.3 

50 25.3 138.0 10.0 8.3 28.7 

Historical solvent 

control mean 
- 23.3 ± 5.0 134.4 ± 27.7 8.9 ± 2.1 6.8 ± 2.2 25.0 ± 6.4 

Historical control 

range 
- 8.3-38.3 73.0-244.3 4.0-17.7 2.3-14.0 13.0-48.0 

Solvent control - 24.3 139.0 9.3 7.7 34.0 

Negative control - 28.3 154.7 12.0 6.0 30.7 

Positive control       

 2-aminoanthracene 0.5 - 10 # 1060.0 1284.7 169.3 177.7 194.3 

NA:  not applicable  

#:  0.5 µg/plate for TA 98 and TA 100, 1 µg/plate for strain TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

p:  precipitated 

Number of experiments for historical control data: 

Plate incorporation test: n=186 (TA 100, ± S9); n= 177 and 179 (TA 1535, +S9 and ïS9, respectively); n= 176 and 175 (TA 

1537, +S9 and ïS9, respectively); n= 179 and 177 (TA 98, +S9 and ïS9, respectively); n= 97 (WP2uvrA, ±S9) 
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Table 3.8.1.1- 2:  Revertant colony counts obtained in the plate incorporation test ï confirmation of 

mutagenic response in strain TA98 with metabolic activation (+S9) 

Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strain TA 98 

Experiment II  Experiment III  

Fluopicolide 

5000 
42.0p 

(1.4x) 
74.0p 
(2.5x) 

4000 
60.3p 

(2.0x) 

62.3p 

(2.1x) 

3000 
48.3p 

(1.6x) 

61.3p 

(2.1x) 

2000 
42.3p 

(1.4x) 

41.3p 

(1.4x) 

1600 37.3p 
42.3p 

(1.4x) 

500 28.3p 29.7p 

160 30.7 24.3 

50 22.7 23.0 

Historical solvent 

control mean 
- 23.3 ± 5.0 23.3 ± 5.0 

Historical control 

range 
- 8.3-38.3 8.3-38.3 

Solvent control - 30.3 29.3 

Negative control - 26.3 30.0 

Positive control    

 2-

aminoanthracene 
0.5 - 10 # 712.0 917.7 

p: precipitated 

#:  0.5 µg/plate for TA 98 

Number of experiments for historical control data: 

Plate incorporation test: n= 179 (TA 98, +S9) 

 

Table 3.8.1.1- 3:  Revertant colony counts obtained in the pre-incubation test 

Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

5000 18.0p 90.3p 
8.0p 

(2.0x) 
5.3p 27.7p 

1600 22.7p 88.0p 6.3p 5.0p 28.3p 

500 17.7p 80.3p 3.0p 3.7p 29.3p 

160 17.0 81.0 7.7 4.3 27.3 

50 20.0 82.3 5.0 3.7 26.0 

Historical solvent 

control mean 
- 20.5 ± 4.6 

116.6 

±20.9 
7.3 ± 1.6 6.0 ± 1.6 22.0 ± 5.6 

Historical control 

range 
- 12.0-32.0 84.3-196.0 3.3-11.0 3.3-12.3 10.0-34.3 

Solvent control - 17.7 81.7 4.0 6.3 22.0 

Negative control - 25.7 114.0 9.7 5.3 24.3 
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Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Positive control       

 Sodium azide   1 NA 329.0 283.3 NA NA 

 4-nitroquinoline-

 N- oxide 
2 NA NA NA NA 179.7 

 2-nitrofluorene 2.5 465.7 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 153.0 NA 

With metabolic activation (+S9) 

Fluopicolide 

5000 
70.7p 

(2.7x) 
141.7p 9.7p 

12.3p 

(2.2x) 
31.7p 

4000 
62.3p 

(2.3x) 
NA NA NA NA 

3000 
70.0p 

(2.6x) 
NA NA NA NA 

2000 
57.7p 

(2.2x) 
NA NA NA NA 

1600 43.7p 120.3p 8.7p 5.3p 33.7p 

500 31.3p 135.7p 7.0p 7.7p 26.7p 

160 32.3 111.3 9.3 5.0 29.0 

50 25.7 111.7 10.0 4.3 31.3 

Historical solvent 

control mean 
- 24.9 ± 5.0 

128.4 

±19.8 
8.1 ± 1.6 6.5 ± 1.6 24.6 ± 6.1 

Historical control 

range 
- 15.3-40.3 94.7-177.7 4.3-12.0 3.0-11.0 14.3-37.7 

Solvent control - 26.7 115.7 9.3 5.7 31.0 

Negative control - 30.3 141.0 9.3 4.3 33.0 

Positive control       

 2-aminoanthracene 0.5 - 10 # 829.0 717.0 123.3 120.0 151.0 

NA:  not applicable 

p: precipitated 

#:  0.5 µg/plate for TA 98 and TA 100, 1 µg/plate for strain TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

Number of experiments for historical control data: 

Pre-incubation test: n= 52 and 61 (TA 100, +S9 and ïS9, respectively); n= 65 and 72 (TA 1535, +S9 and ïS9, respectively); 

n= 59 and 71 (TA 1537, +S9 and ïS9, respectively); n= 67 and 69 (TA 98, +S9 and ïS9, respectively); n= 62 

(WP2uvrA, ±S9) 

 

III. Conclusion 

Fluopicolide was mutagenic in this bacterial mutation test in TA 98 and to a lesser extent in TA 1537 in 

the presence of metabolic activation and with the tester strain TA 1535 in the absence of exogenous 

metabolic activation at precipitating dose levels. 
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3.8.1.2 Anonymous; 2001; M-202931-01-1 

Study reference:  

Anonymous; 2001; Reverse mutation assay in four histidine requiring strains of Salmonella 

typhimurium and one Trytophan requiring strain of Escherichia coli Code: AE C638206 00 1C99 0005; 

M-202931-01-1 

 

Deviations: Deviations from the current OECD guideline (471, 1997): 

None. 

 

Executive Summary:  

Fluopicolide was assayed for mutation in four histidine-requiring strains (TA 98, TA 100, TA 1535 and 

TA 1537) of Salmonella typhimurium, and one tryptophan-requiring strain (WP2 uvrA) of Escherichia 

coli, both in the absence and in the presence of metabolic activation by an Aroclor 1254-induced rat 

liver postmitochondrial fraction (S9), in two separate experiments. 

Experiment I treatments were carried out in all the tester strains using final concentrations of 

fluopicolide at 1.6 to 5000 µg/plate, plus negative (solvent) and positive controls. Following these 

treatments, no clear evidence of toxicity was observed, as would normally be indicated by a thinning of 

the background bacterial lawn. Precipitation of the test substance was observed on all plates treated at 

1000 µg/plate and above, indicating that the solubility limit of the test substance within the assay system 

had been exceeded at the upper end of the dose range. 

Experiment II  treatments of all tester strains were performed using a maximum test dose of 

1000 µg/plate, this being an estimate of the lower limit of the precipitating dose range. A narrowed dose 

range was employed in order to more closely investigate those concentrations of fluopicolide 

approaching the maximum test dose, and therefore considered most likely to induce any mutation. In 

addition, all experiment II  treatments performed in the presence of S9 employed a pre-incubation step, 

in order to increase the range of mutagenic chemicals that could be detected using this assay system. 

Following experiment II  treatments, no evidence of toxicity was observed in any of the test strains. 

Precipitation of test agent was observed on all plates treated at 1000 µg/plate, except those of strain WP2 

uvrA in the presence of S9. 

Negative (solvent) and positive control treatments were included for all strains in both experiments. The 

mean numbers of revertant colonies on negative control plates were comparable with the acceptable 

ranges, and were significantly elevated by positive control treatments. 

No increases in revertant numbers sufficient to be considered as evidence of any fluopicolide mutagenic 

activity were observed following any of the test treatments, either in the absence or in the presence of 

metabolic activation (S9). 

It was concluded that fluopicolide did not induce mutation in four strains of Salmonella typhimurium 

(TA 98, TA 100, TA 1535 and TA 1537) and one strain of Escherichia coli (WP2 uvrA), when tested 

under the conditions employed for this study. These conditions included treatments at concentrations up 

to precipitating test doses, both in the absence and in the presence of a rat liver metabolic activation 

system (S9). 
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I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 00 1C99 0005 (fluopicolide) 

Purity: 

Batch no.: 

Not given in report 

OP2050190 

 

2. Vehicle and/or positive control 

 

Vehicle: DMSO (concentration not given) 

Positive control: Without S9 mix: 

Na-azide: TA 100, TA 1535 

9-aminoacridine: TA 1537 

2-nitrofluorene: TA 98 

4-nitroquinoline-N-oxide: WP2uvrA 

 

With S9 mix: 

Benzo[a]pyrene: TA 98 

2-aminoanthracene: TA 100, TA 1535, TA 1537, TA 102, WP2uvrA 

 

3. Activation: 

Due to the limited capacity for metabolic activation of potential mutagens in in vitro methods an 

exogenous metabolic activation system is necessary. 

The mammalian liver post-mitochondrial fraction (S9) used for metabolic activation was prepared from 

male Sprague Dawley rats induced with Aroclor 1254 and obtained from Molecular Toxicology 

Incorporated, USA. Batches of MolToxTM S9 were stored frozen at -80 °C, and thawed just prior to 

incorporation into the top agar. Each batch was checked by the manufacturer for sterility, protein 

content, ability to convert ethidium bromide and cyclophosphamide to bacterial mutagens, and 

cytochrome P-450-catalyzed enzyme activities (alkoxyresorufin-0-dealkylase activities). 

A quality control statement, relating to the batch of S9 preparation used, was included in the report. 

 

4. Test organisms: 

Four strains of Salmonella typhimurium (TA 98, TA 100, TA 1535 and TA 1537) and one strain of 

Escherichia coli (WP2 uvrA) were used in this study. The Salmonella typhimurium tester strains were 

originally obtained from the UK NCTC, and the Escherichia coli strain from the Cancer Research Unit, 

University of York. For all assays, bacteria were cultured for 10 hours at 37±1 °C in nutrient broth 

(containing ampicillin for strains TA 98 and TA 100). Incubation was carried out in a shaking incubator. 

Bacteria were taken from vials of frozen cultures, which had been checked for strain characteristics of 

histidine or tryptophan dependence, rfa character (Salmonella strains), uvrB character (Salmonella 

strains), uvrA character (Escherichia coli) and presence (strains TA 98 and TA 100) or absence (strains 

TA 1535, TA 1537 and Escherichia coli) of the pKM101 ampicillin resistance factor. 

Checks were carried out according to Maron and Ames3 and De Serres and Shelby4. All experimentation 

commenced within 2 hours of the end of the period of incubation. 

                                                      
3  Maron D M and Ames B N (1983) Revised methods for the Salmonella mutagenicity test. Mutation Research 

113, 173-215.5 
4  De Serres F J and Shelby M D (1979) Recommendations on data production and analysis using the 

Salmonella/microsome mutagenicity assay. Mutation Research 64, 159-165. 
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5. Test substance concentrations used: 

Fluopicolide, batch number OP2050190, was a beige powder, which was received on 21 July 2000. It 

was stored at room temperature in the dark. Purity and certificate of analysis was not supplied from the 

sponsor. The expiry date of the test substance was stated to be July 2002. Determinations of the stability 

and characteristics of the test substance were the responsibility of the Sponsor. 

Test substance solutions were prepared by dissolving fluopicolide in sterile anhydrous analytical grade 

dimethyl sulphoxide (DMSO), with the aid of vortexing in experiment I, immediately prior to assay to 

give the maximum required treatment solution concentration. This solution was filter-sterilized (Gelman 

Acrodisc CR filter, 0.2 µm pore size) and further dilutions were made using DMSO. The test substance 

solutions were protected from light and used within approx. 5 hours of the initial formulation of the test 

substance. Solutions were used as follows: 

Experiment I (+/- S9): 1.6, 8, 40, 200, 1000, 5000 µg/plate 

Experiment II (+/- S9): 31.25, 62.6, 125, 250, 500, 1000 µg/plate 

 

B. Test performance 

Experimental phase: July 25 to August 21, 2000 

 

1. Assay procedure 

Fluopicolide was tested in four strains of Salmonella typhimurium (TA 98, TA 100, TA 1535 and 

TA 1537) and one strain of Escherichia coli (WP2 uvrA), in two separate experiments, at the 

concentrations detailed previously, using triplicate plates without and with S9. Negative (solvent) 

controls were included in each assay, in quintuplicate without and with S9. In each experiment, bacterial 

strains were treated with diagnostic mutagens in triplicate in the absence of S9. The activity of the S9 

mix used in each experiment was confirmed by AAN or B[a]P treatments (again in triplicate) of the 

strains in the presence of S9. Platings were achieved by the following sequence of additions to 2.5 mL 

molten agar at 46±1 °C: 

Å 0.1 mL bacterial culture 

Å 0.1 mL test article solution or control 

Å 0.5 mL 10 % S9 mix or buffer solution 

followed by rapid mixing and pouring on to Vogel-Bonner E agar plates. When set, the plates were 

inverted and incubated at 37±1 °C in the dark for 3 days. Following incubation, these plates were 

examined for evidence of toxicity to the background lawn, and where possible revertant colonies were 

counted (see Colony counting). 

As the results of the first experiment were negative, treatments in the presence of S9 in experiment II 

included a pre-incubation step. Quantities of test article or control solution (reduced to 0.05 mL), 

bacteria and S9 mix detailed above, were mixed together and incubated for 1 hour at 37±1 °C, with 

shaking, before the addition of 2.5 mL molten agar at 46±1 °C. Plating of these treatments then 

proceeded as for the normal plate-incorporation procedure. In this way, it was hoped to increase the 

range of mutagenic chemicals that could be detected in the assay. 

Volume additions for the experiment II pre-incubation treatments were reduced to 0.05 mL due to the 

solvent (DMSO) employed in this study. This and some other organic solvents are known to be near to 

toxic levels when added at volumes of 0.1 mL in this assay system when employing the pre-incubation 

methodology. By reducing the addition volume to 0.05 mL per plate, it was hoped to minimise or 

eliminate any toxic effects of the solvent that may have otherwise occurred.  

Colonies were counted electronically using a Seescan Colony Counter (Seescan plc) or manually where 

confounding factors such as split agar or the presence of precipitate affected the accuracy of the 

automated counter. The background lawn was inspected for signs of toxicity. 
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Individual plate counts from both experiments were recorded separately and the mean and standard 

deviation of the plate counts for each treatment were determined. 

The accepted normal ranges for mean numbers of spontaneous revertants on solvent control plates for 

this laboratory are consistent with ranges of spontaneous revertants per plate considered acceptable 

elsewhere4. The accepted normal ranges for mean numbers of induced revertants on positive control 

plates for this laboratory are based on a large volume of historical control data accumulated from 

experiments where the correct strain and assay functioning were considered to have been confirmed. 

 

2. Statistics 

The m-statistic was calculated to check that the data were Poisson-distributed and Dunnett's test was 

used to compare the counts of each dose with the control. The presence or otherwise of a dose response 

was checked by linear regression analysis. 

 

3. Acceptance / assessment criteria: 

The assay was considered valid if the following criteria were met: 

1.  The mean negative control counts fell within the normal ranges of the laboratory. 

2. The positive control chemicals induced clear increases in revertant numbers confirming 

discrimination between different strains, and an active S9 preparation. 

3.  No more than 5 % of the plates were lost through contamination or some other unforeseen event. 

 

4. Evaluation of results, criteria for a positive response 

A test substance is classified as mutagenic if it has either of the following effects: 

1.  The assay was valid (see point 3 above). 

2.  Dunnett's test gave a significant response (p < 0.01) and the data set(s) showed a significant dose 

correlation. 

3.  The positive responses described above were reproducible. 

 

II. Results and Discussion 

A. Mutation assays 

Experiment I treatments were carried out in all the tester strains using final concentrations of 

fluopicolide at 1.6 to 5000 µg/plate, plus negative (solvent) and positive controls. Following these 

treatments, no clear evidence of toxicity was observed, as would normally be indicated by a thinning of 

the background bacterial lawn and/or a marked reduction in revertant numbers. Precipitation of the test 

article was observed on all plates treated at 1000 µg/plate and above, indicating that an appropriate dose 

limiting effect had occurred, as the solubility limit of the test article within the assay system had been 

exceeded at the upper end of the dose range. 

Experiment II  treatments of all the tester strains were performed using a maximum test dose of 

1000 µg/plate, this being an estimate of the lower limit of the precipitating dose range. A narrowed dose 

range was employed in order to more closely investigate those concentrations of fluopicolide 

approaching the maximum test dose, and therefore considered most likely to induce any mutation. In 

addition, all experiment II  treatments in the presence of S9 included a pre-incubation step. Following 

all treatments in experiment II , no evidence of toxicity was observed in any of the test strains. 

Precipitation of test agent was recorded during the treatment of all plates at the maximum test dose of 

1000 µg/plate, but after incubation of the test plates observations of precipitation at the time of revertant 

colony scoring excluded strain WP2 uvrA plates treated in the presence of S9. Due to the observations 

made at the time of plate treatment, and those in experiment I, the maximum test dose of these treatments 

was considered to have been very close to a precipitating dose level. 
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The individual plate counts were averaged to give mean values. From the data it can be seen that mean 

solvent control counts were comparable with the normal historical ranges as shown in the following 

tables. The positive control chemicals all induced large increases in revertant numbers in the appropriate 

strains, which fell within or above the normal historical ranges. Less than 5 % of plates were lost, leaving 

adequate numbers of plates at all treatments. The study therefore demonstrated correct strain and assay 

functioning and was accepted as valid. 

The mutation data were evaluated as follows. Fluopicolide treatments of all the test strains resulted in 

only a single increase in revertant numbers that was statistically significant when the data were analysed 

at the 1% level using Dunnett's test. This increase occurred following experiment II  treatments of strain 

TA 1535 in the absence of S9, but failed to demonstrate any clear dose-relationship, occurring at an 

intermediate dose only. Furthermore, the data within this study indicated that this increase was not 

reproducible, as no similar increases were observed following comparable strain treatments in 

experiment I. The observed increase in revertant numbers was therefore attributed to chance, and this 

study was considered to have provided no clear evidence of any fluopicolide mutagenic activity. 

An overview of the results is given in Table 3.8.1.2- 1 and Table 3.8.1.2- 2 . 

Table 3.8.1.2- 1:  Mean revertant colony counts/plate in experiment I 

Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

5000 52p 109p 28p 17p 18p 

1000 45p 102p 31p 12p 19p 

200 50 108 26 18 19 

40 38 105 30 16 13 

8 55 103 28 22 15 

1.6 42 114 29 15 21 

Historical solvent 

control mean 
- 37.9 ± 9.5 98.1 ± 16.9 15.5 ± 4.1 17.5 ± 6.3 12.0 ± 4.2 

Historical control range - 14 ï 62 55 ï 142 5 ï 26 1 ï 34 1 ï 23 

Solvent control - 44 114 24 14 20 

Positive control       

 Sodium azide 2 NA 626 573 NA NA 

 4-nitroquinoline-N-

 oxide 
2 NA NA NA NA 657 

 2-nitrofluorene 5 1107 NA NA NA NA 

 Benzo[a]pyrene  10 300 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 224 NA 
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Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

With  metabolic activation (+S9) 

Fluopicolide 

5000 65p 107p 17p 26p 25p 

1000 50p 114p 26p 14p 15p 

200 51 102 20 20 20 

40 42 97 21 23 25 

8 52 113 18 21 20 

1.6 49 111 20 18 23 

Historical solvent 

control mean 
- 38.2 ± 9.6 

104.8 

±22.4 
18.9 ± 5.2 17.1 ± 7.0 16.8 ± 5.8 

Historical control range - 14 ï 63 47 ï 163 5 ï 32 1 ï 35 2 ï 32 

Solvent control - 51 98 21 18 25 

Positive control       

 2-aminoanthracene 5 - 10 # NA 1757 187 266 242 

NA:  not applicable 

p:  precipitation 

#:  5 µg/plate for TA 100, TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

Historical solvent control data for S.typhimurium strains and the E.coli strain are derived from at least 17 and 16 data sets, 

respectively, from the period of 1998-1999. 

 

Table 3.8.1.2- 2:  Mean revertant colony counts/plate in experiment II 

Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

1000 42p 127p 21p 13p 16p 

500 38 136 24 14 19 

250 36 145 35 14 16 

125 40 143 43**  14 13 

62.5 34 144 30 16 17 

31.25 36 138 29 13 9 

Solvent control - 35 ± 15 122 ± 11 28 ± 2 14 ± 2 16 ± 2 

Positive control       

 Sodium azide 2 NA 757 735 NA NA 

 4-nitroquinoline-N-

 oxide 
2 NA NA NA NA 925 

 2-nitrofluorene 5 1444 NA NA NA NA 

 Benzo[a]pyrene 10 300 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 242 NA 
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Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

With metabolic activation (+S9) ï Pre-incubation test 

Fluopicolide 

1000 45p 128p 27p 21p 33 

500 44 116 23 15 35 

250 40 122 23 17 23 

125 34 122 19 13 21 

62.5 40 126 22 18 17 

31.25 41 130 25 18 21 

Solvent control - 39 128 23 15 23 

Positive control       

 2-aminoanthracene 5 - 10 # NA 1871 220 428 38 

**:  p Ò 0.01, statistically significant compared to control (Dunnett´s test) 

NA:  not applicable 

p:  precipitated 

#:  0.5 µg/plate for TA 98 and TA 100, 1 µg/plate for strain TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

 

III. Conclusion 

It was concluded that fluopicolide was not genotoxic in the bacterial gene mutation assay under the 

conditions of this assay. It did not induce mutation in four strains of Salmonella typhimurium (TA 98, 

TA 100, TA 1535 and TA 1537) and one strain of Escherichia coli (WP2 uvrA), when tested under the 

conditions employed for this study. These conditions included treatments at concentrations up to 

precipitating test doses, both in the absence and in the presence of a rat liver metabolic activation system 

(S9). 

 

3.8.1.3 Anonymous; 2001; M-202927-01-1 

Study reference:  

Anonymous; 2001; Reverse mutation assay in four histidine requiring strains of Salmonella 

typhimurium and one Trytophan requiring strain of Escherichia coli Code: AE C638206 00 1C96 0002; 

M-202927-01-1 

 

Deviations: Deviations from the current OECD guideline (471, 1997): 

None. 

 

Executive Summary:  

Fluopicolide was assayed for mutation in four histidine-requiring strains (TA 98, TA 100, TA 1535 and 

TA 1537) of Salmonella typhimurium, and one tryptophan-requiring strain (WP2 uvrA) of Escherichia 

coli, both in the absence and in the presence of metabolic activation by an Aroclor 1254-induced rat 

liver post-mitochondrial fraction (S9), in two separate experiments. 

Experiment I treatments were carried out in all tester strains using final concentrations of fluopicolide 

at 1.6 to 5000 µg/plate, plus negative (solvent) and positive controls. Following these treatments, no 

clear evidence of toxicity was observed, as would normally be indicated by a thinning of the background 

bacterial lawn. Precipitation of the test substance was observed on all plates treated at 1000 µg/plate and 

above, indicating that the solubility limit of the test substance within the assay system had been exceeded 

at the upper end of the dose range. 
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Experiment II  treatments of all the tester strains were performed using a maximum test dose of 

1000 µg/plate, this being an estimate of the lower limit of the precipitating dose range. A narrowed dose 

range was employed in order to more closely investigate those concentrations of fluopicolide 

approaching the maximum test dose, and therefore considered most likely to induce any mutation. In 

addition, all experiment II  treatments performed in the presence of S9 employed a pre-incubation step, 

in order to increase the range of mutagenic chemicals that could be detected using this assay system. 

Following experiment II  treatments, no evidence of toxicity was observed in any of the test strains. 

Precipitation of test agent was observed on all plates treated at the maximum test dose of 1000 µg/plate. 

Negative (solvent) and positive control treatments were included for all strains in both experiments. The 

mean numbers of revertant colonies on negative control plates were comparable with the acceptable 

ranges and were significantly elevated by positive control treatments. 

No increases in revertant numbers sufficient to be considered as evidence of any fluopicolide mutagenic 

activity were observed following any of the test treatments, either in the absence or in the presence of 

metabolic activation (S9). 

It was concluded that fluopicolide did not induce mutation in four strains of Salmonella typhimurium 

(TA 98, TA 100, TA 1535 and TA 1537) and one strain of Escherichia coli (WP2 uvrA), when tested 

under the conditions employed for this study. These conditions included treatments at concentrations up 

to precipitating test doses, both in the absence and in the presence of a rat liver metabolic activation 

system (S9). 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 00 1C96 0002 (OP 2050045) (fluopicolide) 

Purity: 

Batch no.: 

95.6% 

OP2050045 

 

2. Vehicle and/or positive control 

 

Vehicle: Sterile anhydrous analytical grade dimethyl sulphoxide (DMSO) (concentration 

not given) 

Positive control: Without S9 mix: 

Na-azide: TA 100, TA 1535 

9-aminoacridine: TA 1537 

2-nitrofluorene: TA 98 

4-nitroquinoline-N-oxide: WP2uvrA 

 

With S9 mix: 

Benzo[a]pyrene : TA 98 

2-aminoanthracene: TA 100, TA 1535, TA 1537, TA 102, WP2uvrA 
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3. Activation: 

Due to the limited capacity for metabolic activation of potential mutagens in in vitro methods an 

exogenous metabolic activation system is necessary. 

The mammalian liver post-mitochondrial fraction (S9) used for metabolic activation was prepared from 

male Sprague Dawley rats induced with Aroclor 1254 and obtained from Molecular Toxicology 

Incorporated, USA. Batches of MolToxTM S9 were stored frozen at -80 °C, and thawed just prior to 

incorporation into the top agar. Each batch was checked by the manufacturer for sterility, protein 

content, ability to convert ethidium bromide and cyclophosphamide to bacterial mutagens, and 

cytochrome P-450-catalysed enzyme activities (alkoxyresorufin-0-dealkylase activities). 

A quality control statement, relating to the batch of S9 preparation used, was included in the report. 

 

4. Test organisms: 

Four strains of Salmonella typhimurium (TA 98, TA 100, TA 1535 and TA 1537) and one strain of 

Escherichia coli (WP2 uvrA) were used in this study. The Salmonella typhimurium tester strains were 

originally obtained from the UK NCTC, and the Escherichia coli strain from the Cancer Research Unit, 

University of York. For all assays, bacteria were cultured for 10 hours at 37±1 °C in nutrient broth 

(containing ampicillin for strains TA 98 and TA 100). Incubation was carried out in a shaking incubator. 

Bacteria were taken from vials of frozen cultures, which had been checked for strain characteristics of 

histidine or tryptophan dependence, rfa character (Salmonella strains), uvrB character (Salmonella 

strains), uvrA character (Escherichia coli) and presence (strains TA 98 and TA 100) or absence (strains 

TA 1535, TA 1537 and Escherichia coli) of the pKM101 ampicillin resistance factor. 

Checks were carried out according to Maron and Ames3 and De Serres and Shelby4. All experimentation 

commenced within 2 hours of the end of the period of incubation. 

 

5. Test substance concentrations used: 

Fluopicolide, batch number OP2050045, was a fine beige powder, which was received on 7 August 

2000. It was stored at room temperature in the dark. Purity was stated as 95.6%. Test substance solutions 

were prepared by dissolving fluopicolide in sterile anhydrous analytical grade dimethyl sulphoxide 

(DMSO), immediately prior to assay to give the maximum required treatment solution concentration. 

This solution was filter-sterilized and further dilutions were made using DMSO. The test substance 

solutions were protected from light and used within approximately 5½ hours of the initial formulation 

of the test substance. Solutions were used as follows: 

Experiment I (+/- S9): 1.6, 8, 40, 200, 1000, 5000 µg/plate 

Experiment II (+/- S9): 31.25, 62.6, 125, 250, 500, 1000 µg/plate 
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B. Test performance 

Experimental phase: August 10 to August 22, 2000 

 

1. Assay procedure 

Fluopicolide was tested in four strains of Salmonella typhimurium (TA 98, TA 100, TA 1535 and 

TA 1537) and one strain of Escherichia coli (WP2 uvrA), in two separate experiments, at the 

concentrations detailed previously, using triplicate plates without and with S9. Negative (solvent) 

controls were included in each assay, in quintuplicate without and with S9. In each experiment, bacterial 

strains were treated with diagnostic mutagens in triplicate in the absence of S9. The activity of the S9 

mix used in each experiment was confirmed by AAN or B[a]P treatments (again in triplicate) of the 

strains in the presence of S9. Platings were achieved by the following sequence of additions to 2.5 mL 

molten agar at 46±1 °C: 

Å 0.1 mL bacterial culture 

Å 0.1 mL test article solution or control 

Å 0.5 mL 10 % S9 mix or buffer solution 

followed by rapid mixing and pouring on to agar plates. When set, the plates were inverted and incubated 

at 37±1 °C in the dark for 3 days. Following incubation, these plates were examined for evidence of 

toxicity to the background lawn, and where possible revertant colonies were counted (see Colony 

counting). 

As the results of the first experiment were negative, treatments in the presence of S9 in experiment II 

included a pre-incubation step. Quantities of test article or control solution (reduced to 0.05 mL), 

bacteria and S9 mix detailed above, were mixed together and incubated for 1 hour at 37±1 °C, with 

shaking, before the addition of 2.5 mL molten agar at 46 ± 1 °C. Plating of these treatments then 

proceeded as for the normal plate-incorporation procedure. In this way, it was hoped to increase the 

range of mutagenic chemicals that could be detected in the assay. 

Volume additions for the experiment II pre-incubation treatments were reduced to 0.05 mL due to the 

solvent (DMSO) employed in this study. This and some other organic solvents are known to be near to 

toxic levels when added at volumes of 0.1 mL in this assay system when employing the pre-incubation 

methodology. By reducing the addition volume to 0.05 mL per plate, it was hoped to minimise or 

eliminate any toxic effects of the solvent that may have otherwise occurred.  

Colonies were counted electronically using a Seescan Colony Counter or manually where confounding 

factors such as split agar or the presence of precipitate affected the accuracy of the automated counter. 

The background lawn was inspected for signs of toxicity. 

Individual plate counts from both experiments were recorded separately and the mean and standard 

deviation of the plate counts for each treatment were determined. 

The accepted normal ranges for mean numbers of spontaneous revertants on solvent control plates for 

this laboratory are consistent with ranges of spontaneous revertants per plate considered acceptable 

elsewhere4. The accepted normal ranges for mean numbers of induced revertants on positive control 

plates for this laboratory are based on a large volume of historical control data accumulated from 

experiments where the correct strain and assay functioning were considered to have been confirmed. 

 

2. Statistics 

The m-statistic was calculated to check that the data were Poisson-distributed and Dunnett's test was 

used to compare the counts of each dose with the control. The presence or otherwise of a dose response 

was checked by linear regression analysis. 
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3. Acceptance / assessment criteria: 

The assay was considered valid if the following criteria were met: 

1.  The mean negative control counts fell within the normal ranges of the laboratory. 

2. The positive control chemicals induced clear increases in revertant numbers confirming 

discrimination between different strains, and an active S9 preparation 

3.  No more than 5 % of the plates were lost through contamination or some other unforeseen event. 

 

4. Evaluation of results, criteria for a positive response 

A test substance is classified as mutagenic if it has either of the following effects: 

1.  The assay was valid (see point 3 above). 

2.  Dunnett's test gave a significant response (p < 0.01) and the data set(s) showed a significant dose 

correlation. 

3.  The positive responses described above were reproducible. 

 

II. Results and Discussion 

A. Mutation assays 

Experiment I treatments were carried out in all the tester strains using final concentrations of 

fluopicolide at 1.6 to 5000 µg/plate, plus negative (solvent) and positive controls. Following these 

treatments, no clear evidence of toxicity was observed, as would normally be indicated by a thinning of 

the background bacterial lawn and/or a marked reduction in revertant numbers. 

Precipitation of the test substance was observed on all plates treated at 1000 µg/plate and above, 

indicating that an appropriate dose limiting effect had occurred, as the solubility limit of the test 

substance within the assay system had been exceeded at the upper end of the dose range. 

Experiment II  treatments of all the tester strains were performed using a maximum test dose of 

1000 ug/plate, this being an estimate of the lower limit of the precipitating dose range. A narrowed dose 

range was employed in order to more closely investigate those concentrations of fluopicolide 

approaching the maximum test dose, and therefore considered most likely to induce any mutation. In 

addition, all experiment II  treatments in the presence of S9 included a pre-incubation step. Following 

all the treatments in experiment II , no evidence of toxicity was observed in any of the test strains. 

Precipitation of test agent was observed on all plates treated at 1000 µg/plate. 

The individual plate counts were averaged to give mean values, which are presented in the following 

tables. From the data it can be seen that mean solvent control counts were comparable with the normal 

historical ranges.  

The positive control chemicals all induced large increases in revertant numbers in the appropriate strains, 

which fell within or above the normal historical ranges. Less than 5 % of plates were lost, leaving 

adequate numbers of plates at all treatments. The study therefore demonstrated correct strain and assay 

functioning and was accepted as valid. 

No fluopicolide treatments of any of the test strains, either in the absence or in the presence of S9, 

resulted in any increases in revertant numbers that were statistically significant when the data were 

analysed at the 1% level using Dunnett's test. This study was therefore considered to have provided no 

evidence of any fluopicolide mutagenic activity. 

An overview of the results is given in Table 3.8.1.3- 1 and Table 3.8.1.3- 2. 
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Table 3.8.1.3- 1:  Summary of the incidence of revertant colony counts obtained per plate in 

experiment I  

Treatment 

Concentratio

n 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

5000 27p 89p 20p 9p 21p 

1000 39p 97p 25p 19p 25p 

200 35 92 30 16 21 

40 31 116 34 20 24 

8 38 101 24 15 22 

1.6 37 108 28 16 25 

Historical solvent 

control mean 
- 37.9 ± 9.5 98.1 ± 16.9 15.5 ± 4.1 17.5 ± 6.3 12.0 ± 4.2 

Historical control 

range 
- 14 ï 62 55 ï 142 5 ï 26 1 ï 34 1 ï 23 

Solvent control - 34 112 26 18 23 

Positive control       

 Sodium azide 2 NA 654 613 NA NA 

 4-nitroquinoline-

 N-oxide 
2 NA NA NA NA 616 

 2-nitrofluorene 5 1032 NA NA NA NA 

 Benzo[a]pyrene 10 260 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 159 NA 

With  metabolic activation (+S9) 

Fluopicolide 

5000 48p 108p 23p 13p 23p 

1000 44p 135p 28p 12p 29p 

200 37 134 27 18 24 

40 37 131 26 13 24 

8 47 135 21 18 24 

1.6 39 136 19 13 19 

Historical solvent 

control mean 
- 38.2 ± 9.6 104.8 ±22.4 18.9 ± 5.2 17.1 ± 7.0 16.8 ± 5.8 

Historical control 

range 
- 14 ï 63 47 ï 163 5 ï 32 1 ï 35 2 ï 32 

Solvent control - 39 128 25 21 24 

Positive control       

 2-aminoanthracene 5 - 10 # NA 2652 278 398 293 

NA:  not applicable 

p:  precipitated 

#:  5 µg/plate for TA 100, TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

Historical solvent control data for S.typhimurium strains and the E.coli strain are derived from at least 17 and 16 data sets, 

respectively, from the period of 1998-1999. 
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Table 3.8.1.3- 2:  Summary of the revertant colony counts obtained per plate in experiment II 

Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

1000 36p 151p 15p 10p 14p 

500 44 143 22 10 18 

250 41 140 25 13 19 

125 37 144 21 13 15 

62.5 33 151 22 14 16 

31.25 30 146 21 17 16 

Solvent control - 31 138 25 16 17 

Positive control       

 Sodium azide 2 NA 836 548 NA NA 

 4-nitroquinoline-N-

 oxide 
2 NA NA NA NA 522 

 2-nitrofluorene 5 1445 NA NA NA NA 

 Benzo[a]pyrene 10 301 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 188 NA 

With  metabolic activation (+S9) ï Pre-incubation test 

Fluopicolide 

1000 32p 121p 25p 20p 36p 

500 25 111 24 15 29 

250 35 123 22 13 27 

125 35 124 23 15 20 

62.5 39 112 23 16 19 

31.25 30 112 33 12 23 

Solvent control - 32 116 23 14 25 

Positive control       

 2-aminoanthracene 5 - 10 # NA 1764 200 394 41 

NA:  not applicable 

p:  precipitated 

#:  0.5 µg/plate for TA 98 and TA 100, 1 µg/plate for strain TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

 

III. Conclusion 

It was concluded that fluopicolide did not induce mutation in four strains of Salmonella typhimurium 

(TA 98, TA 100, TA 1535 and TA 1537) and one strain of Escherichia coli (WP2 uvrA), when tested 

under the conditions employed for this study. These conditions included treatments at concentrations up 

to precipitating test doses, both in the absence and in the presence of a rat liver metabolic activation 

system (S9). 
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3.8.1.4 Anonymous; 2001; M-202939-01-1 

Study reference:  

Anonymous; 2001; AE C638206 00 1C96 0001 (OP2050046): Reverse mutation assay in four histidine 

requiring strains of Salmonella typhimurium and one trytophan-requiring strain of Escherichia coli; M-

202939-01-1 

 

Deviations: Deviations from the current OECD guideline (471, 1997): 

None. 

 

Executive Summary:  

Fluopicolide was assayed for mutation in four histidine-requiring strains (TA 98, TA 100, TA 1535 and 

TA 1537) of Salmonella typhimurium, and one tryptophan-requiring strain (WP2 uvrA) of Escherichia 

coli, both in the absence and in the presence of metabolic activation by an Aroclor 1254-induced rat 

liver post-mitochondrial fraction (S9), in two separate experiments. 

Experiment I treatments were carried out in all the tester strains using final concentrations of 

fluopicolide at 1.6 to 5000 µg/plate, plus negative (solvent) and positive controls. Following these 

treatments, no clear evidence of toxicity was observed, as would normally be indicated by a thinning of 

the background bacterial lawn. Some reductions in revertant numbers at the highest test dose in some 

tester strains may have been the result of test article toxicity. 

Precipitation of the test substance was observed on all plates treated at 1000 µg/plate and above, 

indicating that the solubility limit of the test substance within the assay system had been exceeded at the 

upper end of the dose range. 

Experiment II  treatments of all the tester strains were performed using a maximum test dose of 

1000 µg/plate, this being an estimate of the lower limit of the precipitating dose range. A narrowed dose 

range was employed in order to more closely investigate those concentrations of fluopicolide 

approaching the maximum test dose, and therefore considered most likely to induce any mutation. In 

addition, all experiment II  treatments performed in the presence of S9 employed a pre-incubation step, 

in order to increase the range of mutagenic chemicals that could be detected using this assay system. 

Following experiment II  treatments, clear evidence of toxicity was only observed at the maximum test 

dose in strain TA 98 in the absence of S9. Precipitation of test agent was observed on all plates treated 

at concentrations of 500 µg/plate and above. 

Negative (solvent) and positive control treatments were included for all strains in both experiments. The 

mean numbers of revertant colonies on negative control plates were comparable with the acceptable 

ranges and were significantly elevated by positive control treatments. 

No increases in revertant numbers sufficient to be considered as evidence of any fluopicolide mutagenic 

activity were observed following any of the test treatments, either in the absence or in the presence of 

metabolic activation (S9). 

It was concluded that fluopicolide did not induce mutation in four strains of Salmonella typhimurium 

(TA 98, TA 100, TA 1535 and TA 1537) and one strain of Escherichia coli (WP2 uvrA), when tested 

under the conditions employed for this study. These conditions included treatments at concentrations up 

to precipitating test doses, both in the absence and in the presence of a rat liver metabolic activation 

system (S9). 
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I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 00 1C96 0001 (OP 2050046) (fluopicolide) 

Purity: 

Batch no.: 

95.9% 

OP2050046 

 

2. Vehicle and/or positive control 

 

Vehicle: Sterile anhydrous analytical grade dimethyl sulphoxide (DMSO) (concentration 

not given) 

Positive control: Without S9 mix: 

Na-azide: TA 100, TA 1535 

9-aminoacridine: TA 1537 

2-nitrofluorene: TA 98 

4-nitroquinoline-N-oxide: WP2uvrA 

 

With S9 mix: 

Benzo[a]pyrene : TA 98 

2-aminoanthracene: TA 100, TA 1535, TA 1537, TA 102, WP2uvrA 

 

3. Activation: 

Due to the limited capacity for metabolic activation of potential mutagens in in vitro methods an 

exogenous metabolic activation system is necessary. 

The mammalian liver post-mitochondrial fraction (S9) used for metabolic activation was prepared from 

male Sprague Dawley rats induced with Aroclor 1254 and obtained from Molecular Toxicology 

Incorporated, USA. Batches of MolToxTM S9 were stored frozen at -80 °C, and thawed just prior to 

incorporation into the top agar. Each batch was checked by the manufacturer for sterility, protein 

content, ability to convert ethidium bromide and cyclophosphamide to bacterial mutagens, and 

cytochrome P-450-catalysed enzyme activities (alkoxyresorufin-0-dealkylase activities). 

A quality control statement, relating to the batch of S9 preparation used, was included in the report. 

 

4. Test organisms: 

Four strains of Salmonella typhimurium (TA 98, TA 100, TA 1535 and TA 1537) and one strain of 

Escherichia coli (WP2 uvrA) were used in this study. The Salmonella typhimurium tester strains were 

originally obtained from the UK NCTC, and the Escherichia coli strain from the Cancer Research Unit, 

University of York. For all assays, bacteria were cultured for 10 hours at 37±1 °C in nutrient broth 

(containing ampicillin for strains TA 98 and TA 100). Incubation was carried out in a shaking incubator. 

Bacteria were taken from vials of frozen cultures, which had been checked for strain characteristics of 

histidine or tryptophan dependence, rfa character (Salmonella strains), uvrB character (Salmonella 

strains), uvrA character (Escherichia coli) and presence (strains TA 98 and TA 100) or absence (strains 

TA 1535, TA 1537 and Escherichia coli) of the pKM101 ampicillin resistance factor. 

Checks were carried out according to Maron and Ames3 and De Serres and Shelby4. All experimentation 

commenced within 2 hours of the end of the period of incubation. 
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5. Test substance concentrations used: 

Fluopicolide, batch number OP2050046, is a fine beige powder, which was received on 7 August 2000. 

It was stored at room temperature in the dark. Purity was stated as 95.9%. The expiry date of the test 

substance was stated to be 12 October 2000 according to the Sponsor's certificates of analysis. 

Determinations of the stability and characteristics of the test substance were the responsibility of the 

Sponsor. 

Test substance solutions were prepared by dissolving fluopicolide in sterile anhydrous analytical grade 

dimethyl sulphoxide (DMSO), immediately prior to assay to give the maximum required treatment 

solution concentration. This solution was filter-sterilized and further dilutions were made using DMSO. 

The test substance solutions were protected from light and used within approximately 5½ hours of the 

initial formulation of the test substance. Solutions were used as follows: 

Experiment I (+/- S9): 1.6, 8, 40, 200, 1000, 5000 µg/plate 

Experiment II (+/- S9): 31.25, 62.6, 125, 250, 500, 1000 µg/plate 

 

B. Test performance 

Experimental phase: July 25 to August 22, 2000 

 

1. Assay procedure 

Fluopicolide was tested in four strains of Salmonella typhimurium (TA 98, TA 100, TA 1535 and 

TA 1537) and one strain of Escherichia coli (WP2 uvrA), in two separate experiments, at the 

concentrations detailed previously, using triplicate plates without and with S9. Negative (solvent) 

controls were included in each assay, in quintuplicate without and with S9. In each experiment, bacterial 

strains were treated with diagnostic mutagens in triplicate in the absence of S9. The activity of the S9 

mix used in each experiment was confirmed by AAN or B[a]P treatments (again in triplicate) of the 

strains in the presence of S9. 

Platings were achieved by the following sequence of additions to 2.5 mL molten agar at 46 ± l °C: 

Å 0.1 mL bacterial culture 

Å 0.1 mL test article solution or control 

Å 0.5 mL 10 % S9 mix or buffer solution 

followed by rapid mixing and pouring on to agar plates. When set, the plates were inverted and incubated 

at 37 ± 1 °C in the dark for 3 days. Following incubation, these plates were examined for evidence of 

toxicity to the background lawn, and where possible revertant colonies were counted (see Colony 

counting). 

Initial experiment I treatments were performed using a supply of test substance that due to 

inconsistencies with labelling and associated paper work, had some doubt over whether the sample was 

the correct and intended test substance. These data were therefore invalidated and are not presented in 

this report. A further supply of test substance was therefore obtained and the experiment I treatments 

repeated in order to provide the valid data that are presented in this report. 

As the results of the first experiment were negative, treatments in the presence of S9 in experiment II 

included a pre-incubation step. Quantities of test substance or control solution (reduced to 0.05 mL), 

bacteria and S9 mix detailed above, were mixed together and incubated for 1 hour at 37 ± 1 °C, with 

shaking, before the addition of 2.5 mL molten agar at 46 ± 1 °C. Plating of these treatments then 

proceeded as for the normal plate-incorporation procedure. In this way, it was hoped to increase the 

range of mutagenic chemicals that could be detected in the assay. 
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Volume additions for the experiment II pre-incubation treatments were reduced to 0.05 mL due to the 

solvent (DMSO) employed in this study. This, and some other organic solvents, are known to be near 

to toxic levels when added at volumes of 0.1 mL in this assay system when employing the pre-incubation 

methodology. By reducing the addition volume to 0.05 mL per plate, it was hoped to minimise or 

eliminate any toxic effects of the solvent that may have otherwise occurred. 

Colonies were counted electronically using a Seescan Colony Counter (Seescan plc) or manually where 

confounding factors such as split agar or the presence of excessive precipitate affected the accuracy of 

the automated counter. The background lawn of each plate was inspected for signs of toxicity. 

Individual plate counts from both experiments were recorded separately and the mean and standard 

deviation of the plate counts for each treatment were determined. 

The accepted normal ranges for mean numbers of spontaneous revertants on solvent control plates for 

this laboratory are consistent with ranges of spontaneous revertants per plate considered acceptable 

elsewhere4. The accepted normal ranges for mean numbers of induced revertants on positive control 

plates for this laboratory are based on a large volume of historical control data accumulated from 

experiments where the correct strain and assay functioning were considered to have been confirmed. 

 

2. Statistics 

The m-statistic was calculated to check that the data were Poisson-distributed and Dunnett's test was 

used to compare the counts of each dose with the control. The presence or otherwise of a dose response 

was checked by linear regression analysis. 

 

3. Acceptance / assessment criteria: 

The assay was considered valid if the following criteria were met: 

1.  The mean negative control counts fell within the normal ranges of the laboratory. 

2.  The positive control chemicals induced clear increases in revertant numbers confirming 

discrimination between different strains, and an active S9 preparation. 

3.  No more than 5% of the plates were lost through contamination or some other unforeseen event. 

 

4. Evaluation of results, cri teria for a positive response 

A test substance is classified as mutagenic if it has either of the following effects: 

1.  The assay was valid (see point 3 above) 

2.  Dunnett's test gave a significant response (p < 0.01) and the data set(s) showed a significant dose 

correlation 

3.  The positive responses described above were reproducible. 
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II. Results and Discussion 

A. Mutation assays 

Experiment I treatments were carried out in all the tester strains using final concentrations of 

fluopicolide at 1.6 to 5000 µg/plate, plus negative (solvent) and positive controls. Following these 

treatments, no clear evidence of toxicity was observed, as would normally be indicated by a thinning of 

the background bacterial lawn. However, some small reductions in revertant numbers were observed at 

the maximum test dose treatments with several test strains, and these may have been due to test substance 

toxicity. Precipitation of the test substance was observed on all plates treated at 1000 µg/plate and above, 

indicating that an appropriate dose-limiting effect had occurred, as the solubility limit of the test 

substance within the assay system had been exceeded at the upper end of the dose range. 

Experiment II  treatments of all the tester strains were performed using a maximum test dose of 

1000 ug/plate, this being an estimate of the lower limit of the precipitating dose range. A narrowed dose 

range was employed in order to more closely investigate those concentrations of fluopicolide 

approaching the maximum test dose, and therefore considered most likely to induce any mutation. In 

addition, all experiment II treatments in the presence of S9 included a pre-incubation step. 

Following all the treatments in experiment II , no evidence of toxicity was observed in any of the test 

strains with the exception of strain TA 98 treatments in the absence of S9. Here a slight thinning of the 

background bacterial lawn was observed at the maximum test dose only. Precipitation of test substance 

was again observed, on this occasion on all plates treated at 500 µg/plate and above. 

The individual plate counts were averaged to give mean values. From the following tables it can be seen 

that mean solvent control counts were comparable with the normal historical ranges. 

The positive control chemicals all induced large increases in revertant numbers in the appropriate strains, 

which fell within or above the normal historical ranges. Less than 5 % of plates were lost, leaving 

adequate numbers of plates at all treatments. The study therefore demonstrated correct strain and assay 

functioning and was accepted as valid. 

The mutation data were evaluated as follows. Following fluopicolide treatments of all the test strains, 

both in the absence and in the presence of a rat liver metabolic activation system (S9), only experiment II  

treatments of strain TA 100 in the absence of S9 (see Table 3.8.1.4- 2) provided a statistically significant 

increase in revertant numbers when the data were analysed at the 1% level using Dunnett's test. This 

increase was very small in magnitude, failed to show a clear dose-relationship, occurring at an 

intermediate test dose, and also failed to demonstrate any reproducibility within this study, as 

comparable experiment I treatments failed to provide any similar increases in revertant numbers. The 

observed increase was therefore attributed to chance, and this study was considered to have provided no 

clear evidence of any fluopicolide mutagenic activity. 

An overview of the results is given in Table 3.8.1.4- 1 and Table 3.8.1.4- 2. 
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Table 3.8.1.4- 1:  Revertant colony counts obtained per plate in experiment I 

Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

5000 28p 94p 16p 14p 18p 

1000 34p 100p 24p 14p 21p 

200 33 117 30 11 24 

40 32 100 33 16 19 

8 31 107 22 9 20 

1.6 33 108 28 17 16 

Historical solvent control 

mean 
- 37.9 ± 9.5 98.1 ± 16.9 15.5 ± 4.1 17.5 ± 6.3 12.0 ± 4.2 

Historical control range - 14 ï 62 55 ï 142 5 ï 26 1 ï 34 1 ï 23 

Solvent control - 33 114 25 24 24 

Positive control       

 Sodium azide 2 NA 660 615 NA NA 

 4-nitroquinoline-N-

 oxide 
2 NA NA NA NA 641 

 2-nitrofluorene 5 1041 NA NA NA NA 

 Benzo[a]pyrene 10 261 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 152 NA 

With metabolic activation (+S9) 

Fluopicolide 

5000 43p 115p 17p 22p 19p 

1000 33p 116p 21p 17p 29p 

200 29 114 22 12 27 

40 31 130 22 14 28 

8 32 123 25 10 27 

1.6 38 129 28 21 26 

Historical solvent control 

mean 
- 38.2 ± 9.6 104.8±22.4 18.9 ± 5.2 17.1 ± 7.0 16.8 ± 5.8 

Historical control range - 14 ï 63 47 ï 163 5 ï 32 1 ï 35 2 ï 32 

Solvent control - 42 128 25 23 24 

Positive control       

 2-aminoanthracene 5 - 10 # NA 2532 280 396 305 

NA:  not applicable 

p:  precipitated 

#:  5 µg/plate for TA 100, TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

Historical solvent control data for S.typhimurium strains and the E.coli strain are derived from at least 17 and 16 data sets, 

respectively, from the period of 1998-1999. 
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Table 3.8.1.4- 2:  Revertant colony counts obtained per plate in experiment II  

Treatment 

Concentratio

n 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

1000 33p 151p 22p 10p 15p 

500 26p 149p 26p 16p 19p 

250 28 156**  23 12 17 

125 35 131 30 15 19 

62.5 34 134 30 18 19 

31.25 30 127 27 9 17 

Solvent control - 31 128 28 13 15 

Positive control       

 Sodium azide 2 NA 826 790 NA NA 

 4-nitroquinoline-

 N- oxide 
2 NA NA NA NA 997 

 2-nitrofluorene 5 1520 NA NA NA NA 

 Benzo[a]pyrene 10 325 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 283 NA 

With metabolic activation (+S9) ï Pre-incubation test 

Fluopicolide 

1000 41p 142p 25p 15p 24p 

500 41p 132p 22p 17p 28p 

250 34 143 17 13 18 

125 37 129 22 12 20 

62.5 43 127 24 14 21 

31.25 37 139 18 17 20 

Solvent control - 35 128 21 16 21 

Positive control       

 2-aminoanthracene 5 - 10 # NA 2435 254 459 51 

**:  p Ò 0.01, statistically significant compared to control (Dunnett´s test) 

NA: not applicable 

p: precipitated 

#:  0.5 µg/plate for TA 98 and TA 100, 1 µg/plate for strain TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

 

III. Conclusion 

It was concluded that fluopicolide did not induce mutation in four strains of Salmonella typhimurium 

(TA 98, TA 100, TA 1535 and TA 1537) and one strain of Escherichia coli (WP2 uvrA), when tested 

under the conditions employed for this study. These conditions included treatments at concentrations up 

to precipitating test doses, both in the absence and in the presence of a rat liver metabolic activation 

system (S9). 
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3.8.1.5 Anonymous; 2001; M-202935-01-1 

Study reference:  

Anonymous; 2001; Reverse mutation assay in four histidine requiring strains of Salmonella 

typhimurium and one Trytophan requiring strain of Escherichia coli Code: AE C638206 00 1B99 0002; 

M-202935-01-1 

 

Deviations: Deviations from the current OECD guideline (471, 1997): 

None. 

 

Executive Summary:  

Fluopicolide was assayed for mutation in four histidine-requiring strains (TA 98, TA 100, TA 1535 and 

TA 1537) of Salmonella typhimurium, and one tryptophan-requiring strain (WP2 uvrA) of Escherichia 

coli, both in the absence and in the presence of metabolic activation by an Aroclor 1254-induced rat 

liver post-mitochondrial fraction (S9), in two separate experiments. 

Experiment I treatments were carried out in all the tester strains using final concentrations of 

fluopicolide at 1.6 to 5000 µg/plate, plus negative (solvent) and positive controls. Following these 

treatments, no evidence of toxicity was observed, as would normally be indicated by a thinning of the 

background bacterial lawn. Precipitation of the test substance was observed on all plates treated at 

1000 µg/plate and above, indicating that the solubility limit of the test substance within the assay system 

had been exceeded at the upper end of the dose range. 

Experiment II  treatments of all the tester strains were performed using a maximum test dose of 

1000 ug/plate, this being an estimate of the lower limit of the precipitating dose range. A narrowed dose 

range was employed in order to more closely investigate those concentrations of fluopicolide 

approaching the maximum test dose, and therefore considered most likely to induce any mutation. In 

addition, all experiment II  treatments performed in the presence of S9 employed a pre-incubation step, 

in order to increase the range of mutagenic chemicals that could be detected using this assay system. 

Following experiment II  treatments, clear evidence of toxicity was only observed at the maximum test 

dose in strain TA 98 in the absence of S9. Precipitation of test substance was observed on all plates 

treated at concentrations of 500 µg/plate and above. 

Negative (solvent) and positive control treatments were included for all strains in both experiments. The 

mean numbers of revertant colonies on negative control plates were comparable with the acceptable 

ranges, and were significantly elevated by positive control treatments. 

No increases in revertant numbers sufficient to be considered as evidence of any fluopicolide mutagenic 

activity were observed following any of the test treatments, either in the absence or in the presence of 

metabolic activation (S9). 

It was concluded that fluopicolide did not induce mutation in four strains of Salmonella typhimurium 

(TA 98, TA 100, TA 1535 and TA 1537) and one strain of Escherichia coli (WP2 uvrA), when tested 

under the conditions employed for this study. These conditions included treatments at concentrations up 

to precipitating test doses, both in the absence and in the presence of a rat liver metabolic activation 

system (S9). 
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I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 00 1B99 0002 (R001737) (fluopicolide) 

Purity: 

Batch no.: 

99.3% 

R001737 

 

2. Vehicle and/or positive control 

 

Vehicle: Sterile anhydrous analytical grade dimethyl sulphoxide (DMSO) (concentration 

not given) 

Positive control: Without S9 mix: 

Na-azide: TA 100, TA 1535 

9-aminoacridine: TA 1537 

2-nitrofluorene: TA 98 

4-nitroquinoline-N-oxide : WP2uvrA 

 

With S9 mix: 

Benzo[a]pyrene : TA 98 

2-aminoanthracene: TA 100, TA 1535, TA 1537, TA 102, WP2uvrA 

 

3. Activation: 

Due to the limited capacity for metabolic activation of potential mutagens in in vitro methods an 

exogenous metabolic activation system is necessary. 

The mammalian liver post-mitochondrial fraction (S9) used for metabolic activation was prepared from 

male Sprague Dawley rats induced with Aroclor 1254 and obtained from Molecular Toxicology 

Incorporated, USA. Batches of MolToxTM S9 were stored frozen at -80 °C, and thawed just prior to 

incorporation into the top agar. Each batch was checked by the manufacturer for sterility, protein 

content, ability to convert ethidium bromide and cyclophosphamide to bacterial mutagens, and 

cytochrome P-450-catalysed enzyme activities (alkoxyresorufin-0-dealkylase activities). 

A quality control statement, relating to the batch of S9 preparation used, was included in the report. 

 

4. Test organisms: 

Four strains of Salmonella typhimurium (TA 98, TA 100, TA 1535 and TA 1537) and one strain of 

Escherichia coli (WP2 uvrA) were used in this study. The Salmonella typhimurium tester strains were 

originally obtained from the UK NCTC, and the Escherichia coli strain from the Cancer Research Unit, 

University of York. For all assays, bacteria were cultured for 10 hours at 37±1 °C in nutrient broth 

(containing ampicillin for strains TA 98 and TA 100). Incubation was carried out in a shaking incubator. 

Bacteria were taken from vials of frozen cultures, which had been checked for strain characteristics of 

histidine or tryptophan dependence, rfa character (Salmonella strains), uvrB character (Salmonella 

strains), uvrA character (Escherichia coli) and presence (strains TA 98 and TA 100) or absence (strains 

TA 1535, TA 1537 and Escherichia coli) of the pKM101 ampicillin resistance factor. 

Checks were carried out according to Maron and Ames3 and De Serres and Shelby4. All experimentation 

commenced within 2 hours of the end of the period of incubation. 
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5. Test substance concentrations used: 

Fluopicolide, batch number R001737, was a beige powder, which was received on 10 July 2000. It was 

stored at room temperature in the dark. Purity was stated as 99.3%. The expiry date of the test substance 

was stated to be 8 December 2000 according to the Sponsor's certificate of analysis.  

Test substance solutions were prepared by dissolving fluopicolide in sterile anhydrous analytical grade 

dimethyl sulphoxide (DMSO), with warming at 37 °C and vortexing in experiment I, immediately prior 

to assay to give the maximum required treatment solution concentration. This solution was filter-

sterilised (Gelman Acrodisc CR filter, 0.2 µm pore size) and further dilutions were made using DMSO. 

The test article solutions were protected from light and used within approx. 3½ hours of the initial 

formulation of the test substance. 

Solutions were used as follows: 

Experiment I (+/- S9): 1.6, 8, 40, 200, 1000, 5000 µg/plate 

Experiment II (+/- S9): 31.25, 62.6, 125, 250, 500, 1000 µg/plate 

 

B. Test performance 

Experimental phase: July 25 to August 22, 2000 

 

1. Assay procedure 

Fluopicolide was tested in four strains of Salmonella typhimurium (TA 98, TA 100, TA 1535 and 

TA 1537) and one strain of Escherichia coli (WP2 uvrA), in two separate experiments, at the 

concentrations detailed previously, using triplicate plates without and with S9. Negative (solvent) 

controls were included in each assay, in quintuplicate without and with S9. In each experiment, bacterial 

strains were treated with diagnostic mutagens in triplicate in the absence of S9. The activity of the S9 

mix used in each experiment was confirmed by AAN or B[a]P treatments (again in triplicate) of the 

strains in the presence of S9. 

Platings were achieved by the following sequence of additions to 2.5 mL molten agar at46±l °C: 

Å 0.1 mL bacterial culture 

Å 0.1 mL test substance solution or control 

Å 0.5 mL 10% S9 mix or buffer solution 

followed by rapid mixing and pouring on to agar plates. When set, the plates were inverted and incubated 

at 37±1 °C in the dark for 3 days. Following incubation, these plates were examined for evidence of 

toxicity to the background lawn, and where possible revertant colonies were counted (see Colony 

counting). 

As the results of the first experiment were negative, treatments in the presence of S9 in experiment II 

included a pre-incubation step. Quantities of test article or control solution (reduced to 0.05 mL), 

bacteria and S9 mix detailed above, were mixed together and incubated for 1 hour at 37±1 °C, with 

shaking, before the addition of 2.5 mL molten agar at 46±1 °C. Plating of these treatments then 

proceeded as for the normal plate-incorporation procedure. In this way, it was hoped to increase the 

range of mutagenic chemicals that could be detected in the assay. Volume additions for the experiment II 

pre-incubation treatments were reduced to 0.05 mL due to the solvent (DMSO) employed in this study. 

This, and some other organic solvents, are known to be near to toxic levels when added at volumes of 

0.1 mL in this assay system when employing the pre-incubation methodology. By reducing the addition 

volume to 0.05 mL per plate, it was hoped to minimise or eliminate any toxic effects of the solvent that 

may have otherwise occurred. 

Colonies were counted electronically using a Seescan Colony Counter (Seescan plc) or manually where 

confounding factors such as split agar or the presence of excessive precipitate affected the accuracy of 

the automated counter. The background lawn of each plate was inspected for signs of toxicity. 
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Individual plate counts from both experiments were recorded separately and the mean and standard 

deviation of the plate counts for each treatment were determined. 

The accepted normal ranges for mean numbers of spontaneous revertants on solvent control plates for 

this laboratory are consistent with ranges of spontaneous revertants per plate considered acceptable 

elsewhere4. The accepted normal ranges for mean numbers of induced revertants on positive control 

plates for this laboratory are based on a large volume of historical control data accumulated from 

experiments where the correct strain and assay functioning were considered to have been confirmed. 

 

2. Statistics 

The m-statistic was calculated to check that the data were Poisson-distributed and Dunnett's test was 

used to compare the counts of each dose with the control. The presence or otherwise of a dose response 

was checked by linear regression analysis. 

 

3. Acceptance / assessment criteria: 

The assay was considered valid if the following criteria were met: 

1.  The mean negative control counts fell within the normal ranges of the laboratory. 

2.  The positive control chemicals induced clear increases in revertant numbers confirming 

discrimination between different strains, and an active S9 preparation. 

3.  No more than 5 % of the plates were lost through contamination or some other unforeseen event. 

 

4. Evaluation of results, criteria for a positive response 

A test substance is classified as mutagenic if it has either of the following effects: 

1.  The assay was valid (see point 3 above). 

2.  Dunnett's test gave a significant response (p < 0.01) and the data set(s) showed a significant dose 

correlation. 

3.  The positive responses described above were reproducible. 

 

II. Results and Discussion 

A. Mutation assays 

Experiment I treatments were carried out in all the tester strains using final concentrations of 

fluopicolide at 1.6 to 5000 µg/plate, plus negative (solvent) and positive controls. Following these 

treatments, no evidence of toxicity was observed, as would normally be indicated by a thinning of the 

background bacterial lawn and/or a marked reduction in revertant numbers. 

Precipitation of the test substance was observed on all plates treated at 1000 µg/plate and above, 

indicating that an appropriate dose limiting effect had occurred, as the solubility limit of the test 

substance within the assay system had been exceeded at the upper end of the dose range. 

Experiment II  treatments of all the tester strains were performed using a maximum test dose of 

1000 ng/plate, this being an estimate of the lower limit of the precipitating dose range. A narrowed dose 

range was employed in order to more closely investigate those concentrations of fluopicolide 

approaching the maximum test dose, and therefore considered most likely to induce any mutation. In 

addition, all experiment II  treatments in the presence of S9 included a pre-incubation step. 

Following all the treatments in experiment II , no evidence of toxicity was observed in any of the test 

strains, with the exception of strain TA 98 treatments in the absence of S9. Here a slight thinning of the 

background bacterial lawn was observed at the maximum test dose only. Precipitation of test substance 

was again observed, on this occasion on all plates treated at 500 µg/plate and above. 
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The individual plate counts were averaged to give mean values. From the following tables it can be seen 

that mean solvent control counts fell within the normal historical ranges. The positive control chemicals 

all induced large increases in revertant numbers in the appropriate strains. Less than 5% of plates were 

lost, leaving adequate numbers of plates at all treatments. The study therefore demonstrated correct 

strain and assay functioning and was accepted as valid. 

The evaluation of the mutation data revealed that no fluopicolide treatments of any of the test strains, 

either in the absence or in the presence of S9, resulted in any increases in revertant numbers that were 

statistically significant when the data were analysed at the 1% level using Dunnett's test.  

This study was therefore considered to have provided no evidence of any fluopicolide mutagenic 

activity. 

An overview of the results is given in Table 3.8.1.5- 1 and Table 3.8.1.5- 2. 

Table 3.8.1.5- 1:  Revertant colony counts obtained per plate in experiment I 

Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

5000 42p 91p 20p 14p 13p 

1000 50p 103p 34p 17p 25p 

200 48 95 22 14 18 

40 48 97 26 19 21 

8 49 108 26 21 17 

1.6 50 105 22 16 20 

Historical solvent 

control mean 
- 37.9 ± 9.5 98.1 ± 16.9 15.5 ± 4.1 17.5 ± 6.3 12.0 ± 4.2 

Historical control range - 14 ï 62 55 ï 142 5 ï 26 1 ï 34 1 - 23 

Solvent control - 44 109 23 14 20 

Positive control       

 Sodium azide 2 NA 622 574 NA NA 

 4-nitroquinoline-N-

 oxide 
2 NA NA NA NA 645 

 2-nitrofluorene 5 1051 NA NA NA NA 

 Benzo[a]pyrene 10 296 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 227 NA 
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Treatment 
Concentration 

(µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

With metabolic activation (+S9) 

Fluopicolide 

5000 37p 108p 21p 19p 17p 

1000 50p 118p 22p 18p 19p 

200 49 111 25 19 19 

40 50 104 18 17 18 

8 56 110 20 21 22 

1.6 60 114 22 20 20 

Historical solvent 

control mean 
- 38.2 ± 9.6 104.8±22.4 18.9 ± 5.2 17.1 ± 7.0 16.8 ± 5.8 

Historical control range - 14 ï 63 47 ï 163 5 ï 32 1 ï 35 2 - 32 

Solvent control - 50 99 20 18 23 

Positive control       

 2-aminoanthracene 5 - 10 # NA 1764 184 266 241 

NA:  not applicable 

p:  precipitated 

#:  5 µg/plate for TA 100, TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

Historical solvent control data for S.typhimurium strains and the E.coli strain are derived from at least 17 and 16 data sets, 

respectively, from the period of 1998-1999. 

 

Table 3.8.1.5- 2:  Revertant colony counts obtained per plate in experiment II  

Treatment 
Concentratio

n (µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

Without metabolic activation (-S9) 

Fluopicolide 

1000 26p 130p 25p 14p 10p 

500 24p 131p 26p 8p 14p 

250 26 129 21 18 16 

125 28 133 24 13 12 

62.5 29 149 25 12 15 

31.25 30 129 26 9 12 

Solvent control - 31 128 29 15 16 

Positive control       

 Sodium azide 2 NA 654 700 NA NA 

 4-nitroquinoline-N-

 oxide 
2 NA NA NA NA 854 

 2-nitrofluorene 5 1362 NA NA NA NA 

 Benzo[a]pyrene 10 330 NA NA NA NA 

 9-Aminoacridine 50 NA NA NA 240 NA 
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Treatment 
Concentratio

n (µg/plate) 

Mean revertant colony counts in strains 

TA 98 TA 100 TA 1535 TA 1537 
WP2uvrA/

pKM101 

With metabolic activation (+S9) ï Pre-incubation test 

Fluopicolide 

1000 32p 133p 18p 15p 17p 

500 32p 123p 21p 15p 22p 

250 42 141 22 20 21 

125 33 127 25 17 20 

62.5 39 133 21 15 17 

31.25 36 131 24 12 12 

Solvent control - 33 129 21 14 22 

Positive control       

 2-aminoanthracene 5 - 10 # NA 2074 246 444 49 

NA:  not applicable 

p:  precipitated 

#:  0.5 µg/plate for TA 98 and TA 100, 1 µg/plate for strain TA 1535 and TA 1537, and 10 µg/plate for WP2uvrA 

 

III. Conclusion 

It was concluded that fluopicolide did not induce mutation in four strains of Salmonella typhimurium 

(TA 98, TA 100, TA 1535 and TA 1537) and one strain of Escherichia coli (WP2 uvrA), when tested 

under the conditions employed for this study. These conditions included treatments at concentrations up 

to precipitating test doses, both in the absence and in the presence of a rat liver metabolic activation 

system (S9). 

 

3.8.1.6 Anonymous; 2017; M-595228-01-1 

Study reference:  

Anonymous; 2017; Fluopicolide, technical: Salmonella typhimurium reverse mutation assay; M-

595228-01-1 

 

Deviations: Deviations from the current OECD guideline (471, 1997): 

None. 

 

Executive Summary:  

In this study the potential of technical fluopicolide, to induce gene mutations according to the plate 

incorporation test (experiment I and Ia) and the pre-incubation test (experiment II) using the Salmonella 

typhimurium strains TA 1535, TA 1537, TA 98, TA 100, and TA 102 was investigated. 

The assay was performed in three independent experiments both with and without liver microsomal 

activation. Each concentration, including the controls, was tested in triplicate. The test substance was 

tested at the following concentrations: 

Experiment I & Ia: 3; 10; 33; 100; 333; 1000; 2500; and 5000 µg/plate 

Experiment II: 10; 33; 100; 333; 1000; 2500; and 5000 ɛg/plate 

 

Precipitation of the test substance in the overlay agar in the test tubes as well as on the incubated agar 

plates was observed from 333 to 5000 ɛg/plate. The undissolved particles had no influence on the data 

recording. The plates incubated with the test substance showed normal background growth up to 

5000 ɛg/plate with and without S9 mix in all strains used. 
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No toxic effects, evident as a reduction in the number of revertants (below the indication factor of 0.5), 

occurred in the test groups with and without metabolic activation. No substantial increase in revertant 

colony numbers of any of the five tester strains was observed following treatment with fluopicolide, at 

any dose level, neither in the presence nor absence of metabolic activation (S9 mix). There was also no 

tendency of higher mutation rates with increasing concentrations in the range below the generally 

acknowledged border of biological relevance. 

Appropriate reference mutagens were used as positive controls and showed a distinct increase of induced 

revertant colonies. 

In conclusion, it can be stated that during the described mutagenicity test and under the experimental 

conditions reported, the test substance did not induce gene mutations by base pair changes or frameshifts 

in the genome of the strains used. 

Therefore, fluopicolide is considered to be non-mutagenic in this Salmonella typhimurium reverse 

mutation assay. 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (BCS-AM59797) (fluopicolide) 

Purity: 

Batch no.: 

98.2% 

2016-012208 

 

2. Vehicle and/or positive control 

 

Vehicle: DMSO (purity >99%, concentration not given) 

Positive control: Without S9 mix: 

Na-azide: TA 100, TA 1535 

4-nitro-o-phenylene-diamine (4-NOPD): TA 1537, TA 98 

Methyl methane sulfonate (MMS) : TA 102 

 

With S9 mix: 

2-Aminoanthracene: TA 98, TA 100, TA 1535, TA 1537, TA 102 

 

3. Activation: 

Due to the limited capacity for metabolic activation of potential mutagens in in vitro methods an 

exogenous metabolic activation system is necessary. 

Phenobarbital/ɓ-naphthoflavone induced rat liver S9 were used as the metabolic activation system. The 

S9 was prepared and stored according to the currently valid version of the SOP for rat liver S9 

preparation. Each batch of S9 was routinely tested for its capability to activate the known mutagens 

benzo[a]pyrene and 2-aminoanthracene in the Ames test. Furthermore for each S9 batch a sterility test 

and the determination of the protein concentration were performed. 

The protein concentration of the S9 preparation was 32.3 mg/mL (Lot. No.: 090217B) in all 

experiments. 
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S9 mix: 

An appropriate quantity of S9 supernatant is thawed and mixed with S9 cofactor solution, to result in a 

final concentration of approx. 10% v/v in the S9 mix. Cofactors are added to the S9 mix to reach the 

following concentrations in the S9 mix: 

8 mM MgCl2 

33 mM KCl 

5 mM glucose-6-phosphate 

4 mM NADP 

in 100 mM sodium-ortho-phosphate-buffer, pH 7.4. 

 

The S9 cofactor solution was prepared freshly and sterile-filtrated before the S9 supernatant was added. 

During the experiment, the S9 mix is stored in an ice bath. The S9 mix preparation is performed 

according to Ames et al .(1977)5. 

 

4. Test organisms: 

The histidine dependent strains are derived from S. typhimurium strain LT2 through mutations in the 

histidine locus. Additionally due to the "deep rough" (rfa-) mutation they possess a faulty 

lipopolysaccharide envelope, which enables substances to penetrate the cell wall more easily. A further 

mutation (deletion of the uvrB gene) causes an inactivation of the excision repair system. The latter 

alteration also includes a deletion in the nitrate reductase and biotin genes. In the strains TA 98, TA 100, 

and TA 102 the R-factor plasmid pKM 101 carries umu DC analogous genes that are involved in error-

prone repair and the ampicillin resistance marker. The strain TA 102 does not contain the uvrB--

mutation. Additionally, TA 102 contains the multicopy plasmid pAQ1, which carries the hisG428 

mutation and a tetracycline resistance gene. TA 102 contains the ochre mutation in the hisG gene. 

The mutations of the bacterial strains used in this study are described in Table 3.8.1.6- 1. 

Table 3.8.1.6- 1:  Salmonella typhimurium strains 

Salmonella typhimurium 

Strains Genotype Type of mutations indicated 

TA 1537 his C 3076; rfa-; uvrB- frame shift mutations 

TA 98 his D 3052; rfa-; uvrB-; R-factor "  " 

TA 1535 his G 46; rfa-; uvrB- base-pair substitutions 

TA 100 his G 46; rfa-; uvrB-; R-factor "  " 

TA 102 his G 428; rfa-; uvrB+; R-factor "  " 

 

Regular checking of the properties of the Salmonella typhimurium strains regarding the membrane 

permeability, ampicillin resistance; UV sensitivity, and amino acid requirement as well as normal 

spontaneous mutation rates is performed at Envigo CRS GmbH according to Ames et al. (1977)5 and 

Maron and Ames (1983)3. In this way it is ensured that the experimental conditions set down by Ames 

are fulfilled. 

The bacterial strains TA 1535, TA 1537, TA 98, TA 100, and TA 102 were obtained from Trinova 

Biochem GmbH (35394 Gießen, Germany). 

 

                                                      
5  Ames, B.N., J. McCann, and E. Yamasaki (1977) Methods for detecting carcinogens and mutagens with the 

Salmonella/mammalian microsome mutagenicity test In: B.J. Kilbey et al. (Eds.) Handbook of Mutagenicity 

Test Procedures Elsevier, Amsterdam, 1-17 
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5. Test substance concentrations used: 

In the pre-experiment and the repeated experiment Ia the concentration range of the test item was 3 ï 

5000 ɛg/plate. The pre-experiment is reported as experiment I. Since no toxic effects, but precipitation 

of the test substance was observed in experiment I, seven concentrations were tested in experiment II. 

5000 ɛg/plate were chosen as maximal concentration. 

The concentration range included two logarithmic decades. The following concentrations were tested: 

Experiment I & Ia: 3; 10; 33; 100; 333; 1000; 2500; and 5000 µg/plate 

Experiment II: 10; 33; 100; 333; 1000; 2500; and 5000 ɛg/plate. 

B. Test performance 

Experimental phase: April  25 to May 23, 2017 

 

1. Pre-experiment for toxicity 

To evaluate the toxicity of the test substance a pre-experiment was performed with all strains used. Eight 

concentrations were tested for toxicity and mutation induction with each three plates. The experimental 

conditions in this pre-experiment were the same as described for the experiment I below (plate 

incorporation test). 

The pre-experiment is reported as main experiment I, since the acceptance criteria are met. 

Since for the positive control of strain TA 102 with S9 mix the acceptance criteria were not met, this 

part of experiment I was repeated. The experimental conditions in the repeated experiment Ia were the 

same as in the pre-experiment. 

 

2. Mutagenicity test 

For each strain and dose level, including the controls, three plates were used. 

The following materials were mixed in a test tube and poured onto the selective agar plates: 

 

Experiment I (Plate Incorporation): 

-  100 ɛL test solution at each dose level (solvent or reference mutagen solution (positive control)), 

-  500 ɛL S9 mix (for test with metabolic activation) or S9 mix substitution buffer (for test without 

metabolic activation), 

-  100 ɛL bacteria suspension (cf. test system, pre-culture of the strains), 

-  2000 ɛL overlay agar. 

 

Experiment II (pre-incubation): 

In the pre-incubation assay 100 ɛL test solution (solvent or reference mutagen solution (positive 

control)), 500 ɛL S9 mix / S9 mix substitution buffer and 100 ɛL bacterial suspension were mixed in a 

test tube and incubated at 37 °C for 60 minutes. After pre-incubation 2.0 mL overlay agar (45 °C) was 

added to each tube. The mixture was poured on minimal agar plates. 

After solidification the plates were incubated upside down for at least 48 hours at 37 °C in the dark (De 

Serres and Shelby4). 

In parallel to each test a sterile control of the test substance was performed and documented in the raw 

data. Therefore, 100 ɛL of the stock solution, 500 ɛl S9 mix / S9 mix substitution buffer were mixed 

with 2.0 mL overlay agar and poured on minimal agar plates. 
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Data recording: 

The colonies were counted using a validated computer system (cf. 3.8, major computerized systems), 

which was connected to a PC with printer to print out the individual values, the means from the plates 

for each concentration together with standard deviations and enhancement factors as compared to the 

spontaneous reversion rates (see tables of results). 

Due to precipitation of the test substance the colonies were partly counted manually. 

 

3. Statistics 

According to the OECD guideline 471, a statistical analysis of the data is not mandatory. 

 

4. Acceptance / assessment criteria: 

The Salmonella typhimurium reverse mutation assay is considered acceptable if it meets the following 

criteria: 

-  Regular background growth in the negative and solvent control. 

-  The spontaneous reversion rates in the negative and solvent control are in the range of our historical 

data. 

-  The positive control substances should produce an increase above the threshold of twice (strains 

TA 98, TA 100, and TA 102) or thrice (strains TA 1535 and TA 1537) the colony count of the 

corresponding solvent control. 

-  A minimum of five analysable dose levels should be present with at least three dose levels showing 

no signs of toxic effects, evident as a reduction in the number of revertants below the indication 

factor of 0.5. 

 

5. Evaluation of results 

A test substance is considered as a mutagen if a biologically relevant increase in the number of revertants 

exceeding the threshold of twice (strains TA 98, TA 100, and TA 102) or thrice (strains TA 1535 and 

TA 1537) the colony count of the corresponding solvent control is observed. 

A dose dependent increase is considered biologically relevant if the threshold is exceeded at more than 

one concentration. 

An increase exceeding the threshold at only one concentration is judged as biologically relevant if 

reproduced in an independent second experiment. 

A dose dependent increase in the number of revertant colonies below the threshold is regarded as an 

indication of a mutagenic potential if reproduced in an independent second experiment. However, 

whenever the colony counts remain within the historical range of negative and solvent controls such an 

increase is not considered biologically relevant. 

 



ANNEX I TO THE CLH REPORT FOR FLUOPICOLIDE 

87 

II. Results and Discussion 

A. Mutation assays 

The test substance fluopicolide was assessed for its potential to induce gene mutations according to the 

plate incorporation test (experiment I and Ia) and the pre-incubation test (experiment II) using 

Salmonella typhimurium strains TA 1535, TA 1537, TA 98, TA 100, and TA 102. 

The assay was performed in three independent experiments both with and without liver microsomal 

activation. Each concentration, including the controls, was tested in triplicate. 

The test substance was tested at the following concentrations: 

Pre-Experiment/Experiment I: 3; 10; 33; 100; 333; 1000; 2500; and 5000 ɛg/plate 

Experiment II: 10; 33; 100; 333; 1000; 2500; and 5000 ɛg/plate 

 

Precipitation of the test substance in the overlay agar in the test tubes as well as on the incubated agar 

plates was observed from 333 to 5000 ɛg/plate. The undissolved particles had no influence on the data 

recording. The plates incubated with the test substance showed normal background growth up to 

5000 ɛg/plate with and without S9 mix in all strains used. 

No toxic effects, evident as a reduction in the number of revertants (below the indication factor of 0.5), 

occurred in the test groups with and without metabolic activation. No substantial increase in revertant 

colony numbers of any of the five tester strains was observed following treatment with fluopicolide at 

any dose level, neither in the presence nor absence of metabolic activation (S9 mix). There was also no 

tendency of higher mutation rates with increasing concentrations in the range below the generally 

acknowledged border of biological relevance. 

Appropriate reference mutagens were used as positive controls and showed a distinct increase of induced 

revertant colonies. 

An overview of the results is given in Table 3.8.1.6- 2 to Table 3.8.1.6- 3. 
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Table 3.8.1.6- 2:  Summary of experiment I  

Test Group 

Dose 

Level 

(µg/plate)  

Revertant Colony Counts (Mean±SD) 

TA 1535 TA 1537 TA 98 TA 100 TA 102 

Without metabolic activation (-S9) 

Fluopicolide 

3 14±3 6±3 23±4 168±10 526±20 

10 12±5 9±5 24±6 163±12 553±20 

33 13±3 10±3 26±9 166±16 496±6 

100 10±1 8±1 24±3 164±12 499±10 

333 12±2P 9±3P 30±2P 163±10P 503±11P 

1000 12±2P 9±2P 23±3 P 177±9 P 516±14 P 

2500 9±1 PM 5±2PM 21±2 PM 162±8 PM 421±29 PM 

5000 8±3 PM 6±1 PM 18±4 PM 163±18 PM 471±48 PM 

DMSO  - 11±5 8±2 24±10 166±11 525±10 

Untreated  - 11±3 6±1 24±4 198±14 536±9 

Positive control       

 NaN3 10 1290±93 NA NA 2240±115 NA 

 4-NOPD 
10 NA NA 248±7 NA NA 

50 NA 76±9 NA NA NA 

 MMS 2.0 µL NA NA NA NA 4330±251 

Historical 

solvent control 

mean 

- 12±2.5 10±2.2 25±4.4 156±26.0 463±51.0 

Historical 

control range 
- 6-25 6-19 13-43 78-209 320-534 

With metabolic activation (+S9) 

Fluopicolide 

3 15±6 9±3 33±8 128±1 691±6 

10 9±1 9±7 29±5 146±24 693±25 

33 14±5 11±4 31±4 158±25 682±63 

100 12±4 12±6 30±8 152±4 630±40 

333 12±6 P 15±3 P 34±4 141±10 P 679±27 P 

1000 12±5 P 12±3 P 31±6 P 151±1 P 670±18 P 

2500 10±3 P 12±3 P 40±2 P 139±9 P 613±11 P 

5000 13±3 P 8±4 PM 31±5 PM 144±9 PM 581±45 PM 

DMSO  - 11±6 10±3 33±4 136±5 632±3 

Untreated  - 12±3 13±6 36±4 158±19 667±7 

Positive control       

 2-AA 
2.5 443±23 138±29 4507±509 4072±348 NA 

10.0 NA NA NA NA 1135±38 

Historical 

solvent control 

mean 

- 12±2.5 13±3.5 34±6.2 148±32.3 571±71.1 

Historical 

control range 
- 7-26 7-30 15-58 73-208 325-652 

NaN3 = sodium azide; 2-AA = 2-aminoanthracene; MMS = methyl methane sulfonate; 4-NOPD = 4-nitro-o-phenylene-

diamine 

NA:  not applicable 

P:  precipitate 

M: manual count 

Historical control data based on approx. 600 experiments (in case of TA 102 the historical data are based on approx. 150 

experiments) from November 2014 until November 2016. 
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Table 3.8.1.6- 3:  Summary of experiment Ia (with metabolic activation; +S9) 

Test Group 
Dose Level 

(µg/plate) 

Revertant Colony Counts (Mean±SD) 

TA 102 

Fluopicolide 

3 591±42 

10 536±30 

33 548±31 

100 578±37 

333 570±24P 

1000 581±5P 

2500 546±4P 

5000 576±35PM 

DMSO - 603±12 

Untreated - 627±23 

Positive control   

 2-AA 10.0 µg 1409±92 

Historical solvent 

control mean 
- 571±71.1 

Historical control 

range 
- 325-652 

2-AA = 2-aminoanthracene 

P:  precipitate 

M: manual count 

Historical control data based on approx. 150 experiments from November 2014 until November 2016. 

 

Table 3.8.1.6- 4:  Summary of experiment II  (pre-incubation test) 

Test Group 
Dose Level 

(µg/plate) 

Revertant Colony Counts (mean±SD) 

TA 1535 TA 1537 TA 98 TA 100 TA 102 

Without metabolic activation (-S9) 

Fluopicolide 

10 10±1 11±3 25±6 135±8 470±43 

33 11±2 10±4 27±3 135±11 422±21 

100 13±3 10±1 21±1 133±6 476±29 

333 11±2P 10±1 P 26±6 P 138±20 P 448±3 P 

1000 11±3PM 11±4 P 22±2 PM 147±10 P 445±17 P 

2500 13±3 PM 8±2 PM 29±3 PM 139±10 PM 435±6 PM 

5000 14±3 PM 9±1 PM 22±5 PM 148±24 PM 410±17 PM 

DMSO  - 13±1 11±4 25±4 151±18 458±47 

Untreated  - 9±4 11±1 24±5 209±5 458±23 

Positive control       

 NaN3 10 1261±35 NA NA 2031±132 NA 

 4-NOPD 
10 NA NA 328±15 NA NA 

50 NA 107±11 NA NA NA 

 MMS 2.0 µL NA NA NA NA 2887±129 
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Test Group 
Dose Level 

(µg/plate) 

Revertant Colony Counts (mean±SD) 

TA 1535 TA 1537 TA 98 TA 100 TA 102 

With metabolic activation (+S9) 

Fluopicolide 

10 14±2 15±1 43±10 112±10 690±64 

33 12±4 14±1 39±9 112±3 628±27 

100 14±3 12±4 40±3 122±27 620±85 

333 15±1 P 15±3 P 44±7 P 115±18 P 680±8 P 

1000 13±2 PM 12±2 PM 46±4 P 122±8 P 691±15 P 

2500 12±2 PM 14±4 PM 29±5 PM 111±14 PM 703±14 PM 

5000 12±4 PM 8±2 PM 25±4 PM 118±11 PM 706±9 PM 

DMSO  - 13±3 14±4 45±2 112±3 646±7 

Untreated  - 17±3 23±5 40±6 110±10 659±30 

Positive control       

 2-AA 
2.5 348±33 176±18 4733±364 3083±322 NA 

10.0 NA NA NA NA 1467±30 

NaN3 = sodium azide; 2-AA = 2-aminoanthracene; MMS = methyl methane sulfonate; 4-NOPD = 4-nitro-o-phenylene-

diamine 

NA:  not applicable 

P:  precipitate 

M: manual count 

 

III. Conclusion 

In conclusion, it can be stated that during the described mutagenicity test and under the experimental 

conditions reported, the test substance did not induce gene mutations by base pair changes or frameshifts 

in the genome of the strains used. Therefore, fluopicolide is considered to be non-mutagenic in this 

Salmonella typhimurium reverse mutation assay. 
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3.8.1.7 Anonymous; 2004; M-197260-02-1 

Study reference:  

Anonymous.; Graeser, H.; 2004; In vitro Chinese hamster lung V79 cells chromosome aberration assay 

Code: AE C638206 00 1C99 0005; M-197260-02-1 

 

Deviations: Deviations from the current OECD guideline (473, 2016): 

- Cytotoxicity was not measured using the parameters of relative 

population doubling (RPD) or relative increase in cell count (RICC) 

- Only 25-100 metaphases, instead of the currently required 300 

metaphases, were analysed 

The deviation(s) are considered not to compromise the results and outcome 

of the study. 

 

Executive Summary:  

This study assessed the potential of technical fluopicolide (mixture of Batch No. PP/241024/2 & 

PP241067/1) to induce chromosome aberrations in Chinese hamster lung V79 cells in vitro. For each 

experiment two cell cultures were used. 

Following preliminary toxicity testing, two independent chromosome aberration tests were conducted 

in the absence and one in the presence of an exogenous metabolic activation system (S9-mix) using a 

range of concentrations of the test compound. Positive and vehicle (DMSO) cultures were included in 

each assay. Duplicate cell cultures per dose level were used. The cells sampled 20 hours after the start 

of treatment and examined for chromosome aberrations. 

The test compound was dissolved in DMSO and tested at the following concentrations: 

First experiment with 3 h treatment time: 

without S9-mix: 3.2, 6.3,12.5, 25.0*. 50.0*. 75.0* and 100.0* µg/mL 

with S9-mix: 3.2, 6.3, 12.5, 25.0*, 50.0*, 75.0* and 100.0* µg/mL 

Second experiment with 20 h treatment time: 

without S9-mix: 0.1, 0.2, 0.4, 0.8,1.6*, 3.2* and 6.3* µg/mL 
* = slides evaluated 

The concentration ranges were based on the results of preliminary testing for solubility and toxicity. The 

test substance produced a distinct lowering of the mitotic index in the first main experiment at a 

concentration of 100 µg/mL in the absence of metabolic activation and at the dose levels of 75 and 

100 µg/mL in the presence of metabolic activation. In the second main experiment cytotoxicity as a 

reduction of the mitotic index was observed at dose levels of 3.2 µg/mL and above. 

In the first main experiment the test substance induced a statistically significant increase in the number 

of chromosome aberrations at a concentration of 100 µg/mL in the absence and in the presence of 

metabolic activation (mitotic indices 38.5% and 48.7% respectively). In the second main experiment 

without S9-mix a statistically significant increase of the aberration rate was observed at a dose level of 

3.2 µg/mL (corresponding to a mitotic index of 63.8%) and at a concentration of 6.3 µg/mL (mitotic 

index of 22.4%). 

Because of the clear positive results at one concentration with a mitotic index higher than 50% of the 

solvent control value and considering the low cytotoxicity in the microwell plates, fluopicolide was 

judged to be clastogenic. Appropriate reference mutagens used as positive controls showed a significant 

increase in chromosome aberrations, thus indicating the sensitivity of the assay, and the efficacy of the 

S9-mix. 

Fluopicolide was clastogenic in this in vitro chromosome aberration assay with V79 Chinese hamster 

lung cells in both the presence and absence of metabolic activation. 
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I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide), technical 

Purity: 

Batch no.: 

97.8% (w/w)  

mixture of PP/241024/2 & PP241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: DMSO  

Positive control: Non-activation:  

Ethyl methane sulfonate, dissolved in cell culture medium on the day of 

treatment: 

final concentration: 1.5 mg/mL (3 h treatment) 

final concentration: 0.4 mg/mL (20 h treatment)  

 

Activation:  

Cyclophosphamide, dissolved in cell culture medium on the day of treatment, 

final concentration in cell culture medium: 2.5 µg/mL 

 

3. Activation: 

The S9 fraction was prepared by the testing facility according to Ames et al. (1975)2. Male Sprague 

Dawley rats (200-300 g), supplied by Harlan Winkelmann, Gartenstrasse 27, 33178 Borchen, Germany, 

received a single intraperitoneal injection of Aroclor 1254 (500 mg/kg bw) 5 days before killing. The 

livers were removed from at least 5-6 animals and, using cold sterile solutions at approx. 0 to 4 °C and 

glassware, were then pooled and washed in approx. 150 mM KCl (approx. 1 mL/g wet liver). The 

washed livers were cut into small pieces and homogenized in three volumes of KCl. The homogenate 

was centrifuged at approx. 9000 g for 10 minutes. The supernatant, the S9 fraction, was divided into 

small portions, rapidly frozen and stored at approx. ï80 °C for not longer than six months. The protein 

content was determined for every batch. Also for every batch of S9 an independent validation was 

performed with a minimum of two different mutagens, e.g. 2-aminoanthracene and 

dimethylbenzanthracene, to confirm metabolic activation by microsomal enzymes. 

 

Preparation of S9-mix: 

Sufficient S9 fraction was thawed to room temperature immediately before each test. An appropriate 

quantity of S9 fraction (batch no. 99/6, protein concentration 27.5 g/L) was mixed with S9 cofactor 

solution to yield a final protein concentration of 0.3 mg/mL in the cultures which was kept on ice until 

used. This preparation is termed S9-mix. The concentrations of the different cofactors of the S9-mix 

were: 

8 mM MgCl2 

33 mM KCl 

5 mM glucose-6-phosphate 

5 mM NADP 

100 mM phosphate buffer pH 7.4 
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4. Cell cultures: 

Large stocks of the mycoplasma-free V79 cell line are stored in liquid nitrogen in the cell bank of 

"Genetic Toxicology", thus permitting repeated use of the same cell culture batch for numerous 

experiments. The identical characteristics of the cells ensure comparability of the experimental 

parameters. 

 

5. Culture Medium: 

Thawed stock cultures were kept at approx. 37 °C and approx. 4% CO2 in 175 cm2 plastic flasks. About 

5 x 105 to 1 x 106 cells were seeded into each flask in 30 mL of MEM-medium supplement with approx. 

10% (v/v) FCS (foetal calf serum) containing approx. 2 mM L-glutamine and approx. 0.1% (w/v) 

neomycinsulfate. The cells were subcultured twice a week. 

 

6. Test substance concentrations used: 

Table 3.8.1.7- 1:  Test substance concentrations 

Group 

1st experiment 2nd experiment 

S9 mix 
Concentration 

(µg/mL) 

Treatment 

time (h) 
S9 mix 

Concentration 

(µg/mL) 

Treatment 

time (h) 

Solvent control - / + 0 3 - 0 20 

Fluopicolide 

- / + 3.2 3 - 0.1 20 

- / + 6.3 3 - 0.2 20 

- / + 12.5 3 - 0.4 20 

- / + 25.0* 3 - 0.8 20 

- / + 50.0* 3 - 1.6* 20 

- / + 75.0* 3 - 3.2* 20 

- / + 100 3 - 6.3* 20 

Ethyl methane 

sulfonate 
- 1500 3 - 400 20 

Cyclophospha-

mide 
+ 2.5 3 / / / 

* = slides evaluated 

 

B. Test performance 

Experimental phase: April 17 to May 19, 2000 

 

1. Preliminary assay 

The concentrations for the mutagenicity assay are based on the results of the toxicity experiment. 

For non-toxic, freely soluble test substances, the top dose is either 10 mM or 5000 µg/mL according to 

international testing guidelines. For relatively insoluble test substances that are not toxic at 

concentrations lower than the insoluble concentration, the highest dose used is a concentration above 

the limit of solubility in the final culture medium after the end of the treatment period. For toxic 

compounds, the highest dose level is selected to reduce survival to approx. 20-50%, and/or the mitotic 

index to approx. 50% of the corresponding solvent control. 
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A preliminary toxicity test was undertaken in order to select appropriate dose levels for the cytogenetic 

assay. Cell cultures were subjected to the same treatment conditions as in the main experiment. 

Cytotoxic effects were determined by photometric measurement of V79 cell cultures grown in microwell 

plates (approx. 3125 cells/cm3) and stained with crystal violet. The relative cell density in the microwell 

plates was similar to that in the Quadriperm® dishes. 

The test included the following treatments: 

Solvent control:  the maximum final concentration of organic solvents was approx. 1% (v/v). 

Test substance:  the highest dose level for the preliminary toxicity test was determined by the 

solubility of the test compound and equated to the international maximum of 10 mM. 

 

Treatments were performed both in the presence and absence of the S9-mix metabolic activation system 

using a single cell culture at each test point. 

 

2. Cytogenetic Assay 

Two independent experiments were conducted in the presence of S9 mix and one test in its absence 

using duplicate cultures of cells seeded onto slides (i.e. 2 per dose level) and at least three dose levels. 

In the first experiment, cells were treated for 3 hours in both the presence and absence of S9-mix whereas 

in the second assay, they were treated for 20 hours in the absence of S9-mix alone. In both experiments 

the cells were sampled 20 hours after the start of treatment as were the concurrent solvent and positive 

control cultures. Colcemide was added to each culture 2 hours before sampling in order to arrest cell 

division. 

Chromosome preparations were made, fixed, stained and examined. However, where clearly positive 

results were obtained in the first experiment, those from the second assay were not examined. Where 

equivocal or negative results were obtained in the first experiment, modifications to the testing 

procedure were included in order to clarify the result. 

Before treatment, the pH values and osmolality of the treatment medium were determined. If necessary 

the pH was adjusted to pH 7.3 with NaOH or HCl. Any effects on the osmolality during the study were 

described in the study report. 

Exponentially growing cultures which were more than 50% confluent were trypsinated by an approx. 

0.25% (v/v) trypsin solution ready for use (supplied by Gibco) and a single cell suspension (culture) was 

prepared. The trypsin concentration was approx. 0.25% (v/v) in Ca-Mg-free salt solution. Two slides 

were placed in Quadriperm® dishes which were then seeded with cells to yield 3-4 x 104 cells/slide. 

Thus for each dose level and treatment time, duplicate cultures slides are used. The Quadriperm® dishes 

contain 6 mL MEM with approx. 10% (v/v) FCS. 

After 48 h, the medium was replaced with one containing approx. 10% (v/v) FCS and the test substance, 

or positive control, or solvent and in the presence of metabolic activation additionally 2% (v/v) S9-mix. 

For the 3 hour treatment time, the medium was replaced by normal medium following two rinses. In the 

second experiment the cells were exposed to the treatment medium without S9-mix for 20 h. 

18 h after the start of the treatment, Colcemide was added (approx. 0.05 µg/mL/culture medium) to the 

cultures to arrest mitosis and 2 h later (20 h after the start of treatment) metaphase spreads were prepared 

as follows: 

The cultures were made hypotonic by adding about 5 mL of approx. 0.075 M potassium chloride 

solution at around 37 °C. The cells were then incubated for 20 minutes at approx. 37 °C. The next step 

was the addition of 2 mL fixative. 
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Then the liquid was replaced by 6 mL fixative (methanol: glacial acetic acid, 3:1). After 10 minutes the 

procedure was repeated. After at least another 10 minutes, the slides were taken out and air-dried for 

24 hours. The chromosomes were stained as follows: 

- staining for 10 minutes in approx. 2% (w/v) orcein solution 

- rinsing 3 times in distilled water 

- rinsing twice in acetone 

- brief rinsing in acetone/xylene 

- 2 minutes in acetone/xylene 

- 5 minutes in xylene 

- 10 minutes in xylene 

- embedding in Entellan® or Corbit® 

 

3. Evaluation of data: 

Analysis of metaphases: 

The slides were coded and 25-100 metaphases per experimental group and cell culture were examined. 

The set of chromosomes was examined for completeness and the various chromosomal aberrations were 

assessed and classified. Only metaphases with 22 +/- 2 chromosomes are included in the analysis. The 

metaphases were examined for the following aberrations: chromatid gap, chromosome gap, chromatid 

break, chromosome break, minute, double minute, chromatid deletion, chromosome deletion, chromatid 

exchanges including intra-changes, chromosome exchanges including intra-changes, dicentrics, 

pulverization and ring formation. Furthermore the incidence of polyploid metaphases was determined 

in 1000 cells of each cell culture. Additionally the mitotic index was determined by counting the number 

of cells undergoing mitosis in a total of 1000 cells. The mitotic index is expressed as a percentage. 

After the metaphases had been evaluated, the code was broken. For each experiment the results from 

the dose groups were compared with those of the control group and the positive control at each sampling 

time. 

 

4. Criteria for a valid assay: 

The assay was considered valid if the following criteria are met: 

-  The solvent control data were within the laboratory's normal control range for the spontaneous 

mutant frequency. 

-  The positive controls induced increases in the mutation frequency which were both statistically 

significant and within the laboratory's normal range. 

 

5. Criteria for a positive response: 

The evaluation of the results was performed as follows: 

-  The test substance is classified as clastogenic if it induces a statistically significant increase in the 

aberration rate (without gaps) with one or more of the concentrations tested as compared with the 

solvent controls. 

-  The test substance is classified as clastogenic if there is a reproducible concentration-related increase 

in the aberration rate (without gaps). 

-  The test substance is classified as not clastogenic if the tests are negative both with and without 

metabolic activation. 
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6. Statistics 

The Biometry of the results was performed with a one-sided Fisher-Exact test. 

 

II. Results and Discussion 

A. Preliminary cytotoxicity assay 

Fluopicolide was suspended in DMSO at a stock concentration of 382 mg/mL. Evaluation of the 

solubility of that suspension in cell culture medium showed that 3820 µg/mL was the highest practicable 

concentration and produced precipitate. This concentration corresponds to 10 mM, which is the 

international top dose level for these studies. 

Accordingly, the preliminary toxicity study was carried out using a maximum concentration of 

3820 µg/mL and a range of lower dose levels down to 10 µg/mL.  

Following treatment in the absence of S9 metabolic activation survival declined in a dose-dependent 

manner reaching 44.5% of the solvent control value (after a treatment time of 3 h) and 20.4% of the 

solvent control value (after a treatment time of 20 h) at the highest dose level, 3820 µg/mL. 

In the presence of S9 metabolic activation survival was dose-dependently reduced after a treatment time 

of 3 h to 55.4% of the solvent control value at the highest dose level, 3820 µg/mL. 

In a dose range of 120 to 3820 µg/mL at a treatment time of 3 hours and in a dose range of 12.1 to 

3820 µg/mL at the treatment time of 20 hours the cells survived, but so extremely damaged, that no 

scorable metaphases were found. 

Based in these results a concentration of 100 µg/mL (stock solution in DMSO of 10 mg/mL) were 

chosen as maximum dose level for a treatment time of 3 hours in the absence and in the presence of S9-

mix in the first main experiment. For the fixation interval of 20 hours 6.3 µg/mL were determined as the 

top dose level in the second main experiment. 

Before treatment, the pH values and osmolality of the treatment media were determined. The addition 

of test substance solutions did not have any effect on these parameters. 

 

B. Cytogenetic assay 

Mitotic index: 

In the main experiments cytotoxicity was also evaluated by treatment of cells seeded in microwell plates. 

At the 3 hours treatment time survival was reduced in a dose-dependent manner reaching 68.4% of the 

solvent control value without S9-mix and 73.1% of the solvent control with S9-mix at a dose level of 

100 µg/mL. At 20 hours treatment time in the absence of S9-mix 58.9% of the solvent control survived 

after treatment with at the highest concentration tested, 6.3 µg/mL. 

The test substance produced a distinct lowering of the mitotic index in the first main experiment at a 

concentration of 100 µg/mL in the absence of metabolic activation and at the dose levels of 75 and 

100 µg/mL in the presence of metabolic activation. In the second main experiment cytotoxicity as a 

reduction of the mitotic index was observed at dose levels of 3.2 µg/ml and above. 

Treatment with the test substance did not cause any relevant increase in the number of polyploid cells 

as compared with the solvent controls. 
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Chromosome aberrations: 

The test substance fluopicolide was assessed for its potential to induce chromosome aberrations 

(clastogenicity) in two independent in vitro experiments without metabolic activation and one 

experiment with metabolic activation. There was a statistically significant increase in the absolute 

aberration numbers 3 h after the start of the treatment with 100 µg/mL in the absence and in the presence 

of S9-mix (data not shown). Because of a distinct lowering of the mitotic index at these dose levels 

(38.3% without S9-mix and 48.7% with S9-mix), the slides of the second main experiment were also 

evaluated. At the sampling time of 20 h without S9-mix at the concentrations 3.2 µg/mL (corresponding 

to a mitotic index of 63.8%) and at a concentration of 6.3 µg/mL (mitotic index of 22.4%) the absolute 

aberration numbers were statistically significantly increased.  

Because of the clear positive results at one concentration (3.2 µg/mL) with a mitotic index higher than 

50% of the solvent control value and considering the low cytotoxicity in the microwell plates, 

fluopicolide was judged to be clastogenic. 

The sensitivity of the test system was also demonstrated by the enhanced mutation frequency in the cell 

cultures treated with the positive control compounds. 

Table 3.8.1.7- 2 and Table 3.8.1.7- 3 give an overview of the study results. 

Table 3.8.1.7- 2:  Relative mitotic indices and mean percentage of aberrant V79 cells, including and 

excluding gaps ï Experiment I  

Treatment 
Concentration 

(µg/ml) 

Treatment 

time 

(h) 

Relative 

mitotic 

index 

percent 

(1000 cells) 

Percent 

aberrant 

cells 

Including 

gaps 

Percent 

aberrant 

cells 

Excluding 

gaps 

Percent 

aberrant 

cells 

exchanges 

Without metabolic activation (-S9) 

Fluopicolide 

100 3 38.3 10.5 8.0 0.5 

75 3 76.6 2.5 0.5 0.0 

50 3 81.3 1.5 0.0 0.0 

25 3 110.3 1.0 0.5 0.0 

Solvent control - 3 100.0 1.5 1.0 0.0 

Positive control       

 Ethyl methane 

 sulfonate 
1500 3 92.5 22.0 20.0 17.0 

With metabolic activation (+S9) 

Fluopicolide 

100 3 48.7 10.5 7.0 1.0 

75 3 43.6 6.5 3.0 0.5 

50 3 114.1 2.0 0.0 0.0 

25 3 106.4 2.5 2.5 0.5 

Solvent control - 3 100.0 2.5 1.5 0.0 

Positive control       

 Cyclophosphamide 2.5 3 123.1 26.0 19.0 8.0 

No statistical analyses were performed for the relative / percentage values.  
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Table 3.8.1.7- 3:  Relative mitotic indices and mean percentage of aberrant V79 cells, including and 

excluding gaps ï Experiment II, without metabolic activation (-S9) 

Treatment 
Concentration 

(µg/ml) 

Treatment 

time 

(h) 

Relative 

mitotic 

index 

percent 

(1000 cells) 

Percent 

aberrant 

cells 

Including 

gaps 

Percent 

aberrant 

cells 

Excluding 

gaps 

Percent 

aberrant 

cells 

exchanges 

Fluopicolide 

6.3 20 22.4 17.0 12.5 0.0 

3.2 20 63.8 13.5 6.5 2.0 

1.6 20 105.2 0.5 0.0 0.0 

Solvent control - 20 100.0 1.0 0.0 0.0 

Positive control       

 Ethyl 

 methane 

 sulfonate 

400 20 72.4 11.0 10.0 7.5 

 

III. Conclusion 

Fluopicolide was clastogenic in both the presence and absence of metabolic activation in this in vitro 

chromosome aberration assay with V79 Chinese hamster lung cells. 

 

3.8.1.8 Anonymous; 2001; M-201582-01-1 

Study reference:  

Anonymous; 2001; AE C638206: In vitro mammalian chromosome aberration test in human 

lymphocytes; M-201582-01-1 

 

Deviations: Deviations from the current OECD guideline (473, 2016): 

- Cytotoxicity was not measured using the parameters of relative 

population doubling (RPD) or relative increase in cell count (RICC) 

- Only 25-100 metaphases, instead of the currently required 300 

metaphases, were analysed 

The deviation(s) are considered not to compromise the results and outcome 

of the study. 

 

Executive Summary:  

This study was performed to assess the ability of fluopicolide to induce chromosomal aberrations in 

human lymphocytes cultured in vitro. 

Human lymphocytes, in whole blood culture, were stimulated to divide by addition of 

phytohaemagglutinin, and exposed to the test substance both in the presence and absence of S9 mix 

derived from rat livers. Solvent and positive control cultures were also prepared. Two hours before the 

end of the incubation period, cell division was arrested using Colcemid®, the cells harvested and slides 

prepared, so that metaphase cells could be examined for chromosomal damage. 

In order to assess the toxicity of fluopicolide to cultured human lymphocytes, the mitotic index was 

calculated for all cultures treated with the test substance and the solvent control. On the basis of these 

data, the following concentrations were selected for metaphase analysis: 
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First test:  

- Without S9 mix - 3 hours treatment, 18 hours recovery: 19.53, 78.13 and 156.25 µg/mL. 

- With S9 mix - 3 hours treatment, 18 hours recovery: 78.13, 312.5 and 625 µg/mL. 

Second test:  

- Without S9 mix - 21 hours continuous treatment: 1.22, 9.77 and 19.53 µg/mL. 

- With S9 mix - 3 hours treatment, 18 hours recovery: 39.06, 156.25 and 312.5 µg/mL. 

 

In both the absence and presence of S9 mix, fluopicolide caused no statistically significant increase in 

the proportion of metaphase figures containing chromosomal aberrations, at any dose level, when 

compared with the solvent control, in either test. 

A quantitative analysis for polyploidy was made in cultures treated with the negative control and highest 

dose level. No increases in the proportion of polyploid cells were seen in either test. 

All positive control compounds caused large, statistically significant increases in the proportion of 

aberrant cells, demonstrating the sensitivity of the test system and the efficacy of the S9 mix. 

It is concluded that fluopicolide has shown no evidence of clastogenic activity in this in vitro cytogenetic 

test system, under the experimental conditions described. 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

95.9% 

OP2050046 

 

2. Vehicle and/or positive control 

 

Vehicle: DMSO (highest final concentration used for subsequent testing was 625 mg/mL) 

Positive control: Non-activation:  

Mitomycin (0.1 µg/mL) 

 

Activation:  

Cyclophosphamide (6 µg/mL)  

 

3. Activation: 

S9 fraction was prepared from a group of ca. 10 animals (male rat, Sprague-Dawley derived, Charles 

River UK, 7-8 weeks old, <300 g). Mixed function oxidase systems in the rat livers were stimulated by 

Aroclor 1254, administered as a single intraperitoneal injection in corn oil at a dosage of 500 mg/kg bw. 

On the fifth day after injection, following an overnight fasting, the rats were killed and their livers 

aseptically removed. 

The following steps were carried out at 0-4 °C under aseptic conditions. The livers were placed in 

0.15 M KCl (3 mL KCl: 1 g liver) before being transferred to a homogeniser. Following preparation, 

the homogenates were centrifuged at 9000 x g for 10 minutes. The supernatant fraction (S9 fraction) 

was dispensed into aliquots and stored at -80 °C or below until required. 
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Preparation of S9-mix: 

S9 mix contained: S9 fraction (10 % v/v), MgCl2 (8 mM), KCl (33 mM), sodium orthophosphate buffer 

pH 7.4 (100 mM), glucose-6-phosphate (5 mM), NADP (4 mM). All the cofactors were filter-sterilised 

before use. 

 

4. Cell cultures and medium: 

Human blood was collected aseptically from healthy, non-smoking male donors, pooled and diluted 

with RPMI 1640 tissue culture medium (Sigma) supplemented with 10% foetal calf serum 

(Globepharm), 1 unit/mL Heparin (CP Pharmaceuticals), 20 I.U./ml penicillin/20 µg/mL streptomycin 

(Imperial) and 2.0 mM glutamine (Imperial). Aliquots (0.4 mL blood: 4.5 mL medium: 0.1 mL 

phytohaemagglutinin (Gibco)) of the cell suspension were placed in sterile universal containers and 

incubated at 37 °C for approx. 48 hours. The cultures were gently shaken daily to re-suspend the cells. 

 

5. Test substance concentrations used: 

Test concentrations for the first experiment were 0 (solvent control), 4.88, 9.77, 19.53, 39.06, 78.13, 

156.25, 312.5 and 625 µg/mL in tests with and without metabolic activation.  

In the second experiment a continuous treatment was used in the absence of S9 mix at test concentrations 

of 1.22, 2.44, 4.88, 9.77, 19.53, 39.06, 78.13, 156.25, 312.5 and 625 µg/mL and in the presence of S9 

mix, a three hour treatment was used, as in the first test at concentrations of 4.88, 9.77, 19.53, 39.06, 

78.13, 156.25, 312.5 and 625 µg/mL. The harvest time was at 21 hours for both parts of the test.  

On the basis of the toxicity data, the following concentrations were selected for metaphase analysis: 

Experiment I without S9 mix - 3 hours treatment, 18 hours recovery: 19.53, 78.13 and 156.25 µg/mL. 

Experiment I with S9 mix - 3 hours treatment, 18 hours recovery: 78.13, 312.5 and 625 µg/mL. 

Experiment II  without S9 mix - 21 hours continuous treatment: 1.22, 9.77 and 19.53 µg/mL. 

Experiment II  with S9 mix - 3 hours treatment, 18 hours recovery: 39.06, 156.25 and 312.5 µg/mL. 

 

B. Test performance 

Experimental phase: September 19 to November 3, 2000 

 

1. Preliminary Assay 

After approx. 48 hours, 50 µL aliquots of fluopicolide were added to one set of duplicate cultures to 

give final concentrations of 4.88, 9.77, 19.53, 39.06, 78.13, 156.25, 312.5 and 625 µg/mL. DMSO, the 

solvent control, in 50 µL aliquots, was added to two cultures. Mitomycin C, at a final concentration of 

0.1 mg/mL, was added to duplicate cultures. 

Immediately before treatment of the second set of cultures, 1 mL of medium was removed from each 

culture and discarded. This was replaced with 1 ml of S9 mix, followed by 50 µL aliquots of the various 

dilutions of fluopicolide, giving the same series of final concentrations as above. DMSO (50 µL) was 

added to two cultures. Cyclophosphamide was added to duplicate cultures at a final concentration of 

6 µg/mL. 

Three hours after dosing, the cultures were centrifuged at 500 x g for 5 minutes. The cell pellets were 

rinsed and re-suspended in fresh medium. They were then incubated for a further 18 hours. 
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Harvesting and fixation: 

Two hours before the cells were harvested, mitotic activity was arrested by addition of Colcemid 

(Sigma) to each culture at a final concentration of 0.1 ng/ml. After 2 hours incubation, each cell 

suspension was transferred to a conical centrifuge tube and centrifuged for 5 minutes at 500 g. The cell 

pellets were treated with a hypotonic solution (0.075 M KCl pre-warmed at 37 °C). After a 10 minute 

period of hypotonic incubation at 37 °C, the suspensions were centrifuged at 500 g for 5 minutes and 

the cell pellets fixed by addition of freshly prepared cold fixative (3 parts methanol : 1 part glacial acetic 

acid). The fixative was replaced twice. 

 

Slide preparation: 

The pellets were resuspended, then centrifuged at 500 g for 5 minutes and finally re-suspended in a 

small volume of fresh fixative. A few drops of the cell suspensions were dropped onto pre-cleaned 

microscope slides which were then allowed to air-dry. The slides were then stained in 10 % Giemsa, 

prepared in buffered water (pH 6.8). After rinsing in buffered water the slides were left to air-dry and 

then mounted in DPX. 

Microscopic examination: 

The prepared slides were examined by light microscopy using a low power objective. The proportion of 

mitotic cells per 1000 cells in each culture was recorded except for positive control treated cultures. 

From these results the dose level causing a decrease in mitotic index of approx. 50% of the solvent 

control value or, if there was no decrease, the maximum achievable concentration was used as the 

highest dose level for the metaphase analysis. The intermediate and low dose levels were also selected. 

The concentration of each positive control compound selected for analysis was the lowest concentration 

dosed unless a preliminary scan of metaphase figures indicated an insufficient level of aberrant cells. 

The selected slides were then coded. Metaphase cells were identified using a low power objective and 

examined at a magnification of x1000 using an oil immersion objective. One hundred metaphase figures 

were examined, where possible, from each culture. Chromosome aberrations were scored according to 

the classification of the ISCN (1985). Only cells with 44-48 chromosomes were analysed.  

Polyploid and endoreduplicated cells were noted when seen. The vernier readings of all aberrant 

metaphase figures were recorded. The incidence of polyploid metaphase cells, out of 500 metaphase 

cells, was determined quantitatively for negative control cultures and cultures treated with the highest 

dose level of the test substance used in the analysis for chromosomal aberrations. 

The number of aberrant metaphase cells in each treatment group was compared with the solvent control 

value using Fisher's test. 

 

2. Second test 

Cultures were initiated and maintained as previously described. In this second test a continuous 

treatment was used in the absence of S9 mix. In the presence of S9 mix, a three hour treatment was used, 

as in the first test. The harvest time was at 21 hours for both parts of the test. Concentrations of 

fluopicolide were as follows:  

Without S9 mix: 1.22, 2.44, 4.88, 9.77, 19.53, 39.06, 78.13, 156.25, 312.5 and 625 mg/mL. 

With S9 mix: 4.88, 9.77, 19.53, 39.06, 78.13, 156.25, 312.5 and 625 mg/mL. 

Duplicate cultures were used for each treatment and two cultures were treated with the solvent control. 

Positive control cultures were treated as in the first test. 

Three hours after dosing, the cultures containing S9 mix were centrifuged. The cell pellets were rinsed 

and resuspended in fresh medium. They were then incubated for a further 18 hours. Cultures treated in 

the absence of S9 mix were incubated for 21 hours. 
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All cultures were treated with Colcemid, at a final concentration of 0.1 µg/mL, two hours before the end 

of the incubation period. They were then harvested, fixed and the slides prepared as previously 

described. The slides were then examined microscopically as previously described. 

 

3. Assessment of results 

An assay is considered to be acceptable if the negative and positive control values lie within the current 

historical control range. 

The test substance is considered to cause a positive response if the following conditions are met: 

-  Statistically significant increases (p<0.01) in the frequency of metaphases with aberrant 

chromosomes (excluding gaps) are observed at one or more test concentration. 

-  The increases exceed the negative control range of this laboratory, taken at the 99 % confidence limit. 

-  The increases are reproducible between replicate cultures. 

-  The increases are not associated with large changes in osmolality of the treatment medium or extreme 

toxicity. 

-  Evidence of a dose-relationship is considered to support the conclusion. 

A negative response is claimed if no statistically significant increases in the number of aberrant cells 

above concurrent control frequencies are observed, at any dose level. 

A further evaluation may be carried out if the above criteria for a positive or a negative response are not 

met. 

 

4. Statistics 

Not mentioned, but under references: óFISHER, R.A. (1973) The Exact Treatment of 2 x 2 Table in: 

Statistical Methods for Research Workers. Hafner Publishing Company, New York.ô cited. 

 

II. Results and Discussion 

1. First test 

In the absence of S9 mix, fluopicolide caused a reduction in the mitotic index to 53% of the solvent 

control value at 156.25 µg/mL. The dose levels selected for the metaphase analysis were 19.53, 78.13 

and 156.25 µg/mL. 

In the presence of S9 mix, fluopicolide caused a reduction in the mitotic index to 32% of the solvent 

control value at 625 µg/mL. The dose levels selected for the metaphase analysis were 78.13, 312.5 and 

625 µg/mL. 

The quantitative analysis for polyploidy showed no increase in the number of polyploid metaphase 

figures when compared to the solvent control. 

The effects of fluopicolide on the chromosomes of cultured human lymphocytes are shown in the tables 

below. 

In both the absence and the presence of S9 mix, fluopicolide caused no statistically significant increases 

in the proportion of cells with chromosomal aberrations at any dose level, when compared with the 

solvent control. 

Both positive control compounds, mitomycin C and cyclophosphamide, caused large, statistically 

significant increases (p < 0.001) in the proportion of aberrant cells. This demonstrated the efficacy of 

the S9 mix and the sensitivity of the test system. 

 



ANNEX I TO THE CLH REPORT FOR FLUOPICOLIDE 

103 

2. Second test 

In the absence of S9 mix, fluopicolide caused a reduction in the mitotic index to 48% of the solvent 

control value at 19.53 µg/mL. The dose levels selected for the metaphase analysis were 1.22, 9.77 and 

19.53 µg/mL. 

In the presence of S9 mix, fluopicolide caused a reduction in the mitotic index to 50% of the solvent 

control value at 312.5 µg/mL. The dose levels selected for the metaphase analysis were 39.06, 156.25 

and 312.5 µg/mL. 

The quantitative analysis for polyploidy showed no increase in the number of polyploid metaphase cells 

when compared to the solvent control. 

The effects of fluopicolide on the chromosomes of cultured human lymphocytes are shown in the 

following tables. 

In both the absence and the presence of S9 mix, fluopicolide caused no statistically significant increases 

in the proportion of cells with chromosomal aberrations at any dose level, when compared with the 

solvent control. 

Both positive control compounds, mitomycin C and cyclophosphamide, caused large, statistically 

significant increases (p < 0.001) in the proportion of aberrant cells. 

Table 3.8.1.8- 1 and Table 3.8.1.8- 2 give an overview of the study results. 

Table 3.8.1.8- 1:  Relative mitotic indices and mean percentage of aberrant human lymphocytes, 

including and excluding gaps ï Experiment I  

Treatment 
Concentration 

(µg/ml) 

Treatment 

time 

(h) 

Relative 

mitotic index 

percent 

(1000 cells) 

Percent 

aberrant cells 

Including 

gaps 

Percent 

aberrant cells 

Excluding 

gaps 

Without metabolic activation (-S9) 

Fluopicolide 

156.25 3 53 3.0 2.5 

78.13 3 71 2.5 1.5 

19.53 3 96 1.5 0.0 

Solvent control - 3 100 1.0 0.5 

Positive control      

 Mitomycin C 0.1 3 - 15.0***  8.5***  

With metabolic activation (+S9) 

Fluopicolide 

625 3 32 8.0 6.5 

312.5 3 63 5.5 5.0 

78.13 3 92 7.0 4.5 

Solvent control - 3 100 5.5 3.0 

Positive control      

 Cyclophosphamide 6 3 - 22.0***  18.5***  

*** p < 0.001 statistically signifcantly different from controls Fisherôs test 
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Table 3.8.1.8- 2:  Relative mitotic indices and mean percentage of aberrant human lymphocytes, 

including and excluding gaps ï Experiment II  

Treatment 
Concentration 

(µg/ml) 

Treatment 

time 

(h) 

Relative 

mitotic index 

percent. 

(1000 cells) 

Percent 

aberrant cells 

Including 

gaps 

Percent 

aberrant cells 

Excluding 

gaps 

Without metabolic activation (-S9) 

Fluopicolide 

19.53 21 48 2.0 0.5 

9.77 21 69 2.0 1.0 

1.22 21 100 1.5 0.5 

Solvent control - 21 100 1.0 0.0 

Positive control      

 Mitomycin C 0.1 21 - 19.5***  17.0***  

With metabolic activation (+S9) 

Fluopicolide 

312.50 3 50 2.0 1.0 

156.25 3 70 1.5 1.5 

39.06 3 90 1.5 1.0 

Solvent control - 3 700 2.0 1.5 

Positive control      

 Cyclophosphamide 6 3 - 18.5***  17.0***  

*** p < 0.001 statistically signifcantly different from controls Fisherôs test 

 

III. Conclusion 

It is concluded that fluopicolide has shown no evidence of clastogenic activity in this in vitro cytogenetic 

test system, under the experimental conditions described. 

 

3.8.1.9 Anonymous; 2005; M-210831-02-1 

Study reference:  

Anonymous; 2005; In vitro chinese hamster Lung V79 cell HPTR mutation test AE C6308206 Code: 

AE C6308206 00 1C99 0005; M-210831-02-1 

 

Deviations: Deviations from the current OECD guideline (476, 2016): 

None. 

 

Executive Summary:  

The study was performed to investigate the potential of fluopicolide (Batch No. PP/241024/2 & 

PP241067/1) to induce gene mutations at the HPRT locus in V 79 cells of the Chinese hamster in vitro. 

The assay was performed in three independent experiments, using identical procedures, both with and 

without rat liver microsomal activation (S9-mix). The test article was dissolved in DMSO and tested at 

the following concentrations: 

First study: 3820.0*. 1208.0, 382.0, 120.8, 38.2, 12.1, 3.8 and 1.2 µg/mL 

Second study: 120.0, 100.0, 75.0, 50.0, 25.0, 12.5, 6.3, 3.2, 1.6, 0.8 and 0.4 µg/mL 

Third study: 60.0, 50.0, 40.0, 30.0, 20.0, 10.0, 5.0, 2.5, 1.25, 0.625 and 0.313 µg/mL 

* = 10 mM, the international regulatory limit dose 
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The concentration ranges were based on the results of preliminary testing for solubility and toxicity. The 

highest concentration was toxic both with and without metabolic activation. 

No relevant increase in mutant colony numbers was obtained in three independent experiments. The 

statistically significant increase observed in the presence of S9-mix was caused by a low mutation 

frequency of the solvent control values and therefore this increase was considered to be without any 

relevance. In the second main study a statistically significant increase in the number of mutant colonies 

was observed at the concentrations of 0.8 and 12.5 µg/mL without metabolic activation. This was 

considered to be without biological relevance because at the dose of 12.5 µg/mL it was not three-fold 

higher than the solvent control value, no dose-dependency was obtained and the findings were not 

reproduced in the third experiment. 

The positive controls showed distinct statistically significant increases in induced mutant colonies, thus 

indicating the sensitivity of the assay. 

Based on these results, fluopicolide was not mutagenic in this HPRT test with V79 Chinese hamster 

cells. 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

97.8% (w/w)  

Mixture of PP/241024/2 & PP241067/1 

 

2. Vehicle and/or positive control 

 

Vehicle: DMSO 

Positive control: Non-activation:  

Ethyl methane sulfonate (EMS) 

Activation:  

9,10-dimethyl-1,2-benzanthracene (DMBA) 

 

3. Activation: 

The S9 fraction was prepared by the department conducting the study according to Ames et al. (1975)2. 

Male Sprague Dawley rats (200-300 g), supplied by Harlan Winkelmann (33178 Borchen, Germany), 

received a single intraperitoneal injection of Aroclor 1254 (500 mg/kg bw) five days before killing. 

The livers were removed from at least 5-6 animals using cold sterile solutions at approx. 0 to 4 °C and 

glassware, and were then pooled and washed in approx. 150 mM KCl (approx. 1 mL/g wet liver). The 

washed livers were cut into small pieces and homogenized in three volumes of KCl. The homogenate 

was centrifuged at approx. 9000 x g for 10 minutes. The supernatant is the S9 fraction. This was divided 

into small portions, rapidly frozen and stored at approx. -80 °C for not longer than six months. 

The protein content was determined for every batch. Also for every batch of S9 an independent 

validation was performed with a minimum of two different mutagens, e.g. 2-aminoanthracene and 

dimethylbenzanthracene, to confirm metabolic activation by microsomal enzymes. 

The preparation of S9-mix was s follows. Sufficient S9 fraction was thawed immediately at room 

temperature before each test. An appropriate quantity of S9 fraction (batch no. 99/6 for all experiments, 

protein concentration 55.0 g/L) was mixed with S9 cofactor solution to yield a final protein 

concentration of 0.3 mg/mL in the cultures which was kept on ice until used. This preparation is termed 

S9-mix.  
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The concentrations of the different compounds in the S9-mix were: 

    8 mM MgCl2 

    33 mM KCl 

    5 mM glucose-6-phosphate 

    5 mM NADP 

100 mM phosphate buffer pH 7.4 

 

4. Cell cultures and medium: 

Large stocks of the mycoplasma-free V79 cell line are stored in liquid nitrogen in the cell bank of 

"Genetic Toxicology", thus permitting repeated use of the same cell culture batch for numerous 

experiments. The identical characteristics of the cells ensure comparability of the experimental 

parameters. 

Thawed stock cultures are kept at approx. 37 °C and approx. 4% CO2 in 175 cm2 plastic flasks. About 

5x105 to 1x106 cells were seeded into each flask in 30 mL of MEM-medium supplement with approx. 

10% (v/v) FCS (fetal calf serum) containing approx. 2 mM L-glutamine and approx. 0.1% (w/v) 

neomycinsulfate. The cells were sub-cultured twice a week. For the selection of mutants the medium 

was supplemented with approx. 11 µg/mL thioguanine. 

 

5. Test substance concentrations used: 

The following test substance concentrations were used. 

Table 3.8.1.9- 1:  Test substance concentrations 

Experiment S9 mix Concentration in culture medium (µg/mL) 

1st  Experiment +/- 1.2, 3.8, 12.1, 38.2, 120.8*, 382.0*, 1208.0*, 3820.0* 

2nd Experiment +/- 0.4, 0.8, 1.6, 3.2, 6.3, 12.5, 25.0, 50.0**, 75.0, 100.0*, 120.0* 

3rd Experiment +/- 0.313, 0.625, 1.25, 2.5, 5.0, 10.0, 20.0, 30.0, 40.0**, 50.0**, 60*  
*    because of high toxicity no mutant selection was performed with and without S9 mix 

**  because of high toxicity no mutant selection was performed with  S9 mix 

 

B. Test performance 

Experimental phase: April 4 to May 19, 2000 

 

1. Preliminary assay 

A preliminary toxicity test was undertaken in order to select appropriate dose levels for the mutation 

assay. In the test a wide range of dose levels of test substance was used. Cell cultures were subjected to 

the same treatment conditions as in mutation assays, and the survival of the cells was subsequently 

determined. 

The test included the following treatments: 

Solvent control:  The maximum final concentration of organic solvents will not exceed approx. 1% 

(v/v). 

Test substance:  The highest dose level for the preliminary cytotoxicity test was determined by the 

solubility of the test substance up to the maximum of 10 mM or 5000 µg/mL. 

 

Treatments were performed both in the presence and absence of S9 metabolic activation system using a 

single cell culture. 
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2. Main assay 

In preliminary toxicity experiments approximately 4500 cells were seeded in each well of a microtiter 

plate, allowed to attach overnight and exposed to the test and control compound for four hours. 

For each concentration at least 6 wells were used. Approximately 24 hours after treatment, the cells were 

fixed and stained with crystal violet. Survival was determined by measurement of the crystal violet 

extinction. 

In the main experiments the cultures were prepared and treated with the test substance in the same way 

as for the preliminary experiment. 24 hours after seeding of approx. 4500 cells per well in a microtiter 

plate, the medium was replaced with serum-reduced (5% v/v) medium containing the test substance, 

either without S9-mix or with S9-mix. After 4 hours the treatment medium was removed and the cells 

were rinsed twice with normal medium. Thereafter normal medium was added to the wells. The cultures 

were stained with crystal violet and survival was determined after an incubation period of approx. 

24 hours. 

As rationale for dose selection, for non-toxic, freely soluble test substances, the top dose is 10 mM or 

5000 µg/mL according to international testing guidelines. For non-toxic, poorly soluble test substances, 

the top dose is the highest evaluable dose. For toxic compounds a percentage survival rate relative to 

the solvent control was calculated for each treatment. The dose level which results in a predicted survival 

of about 30% was estimated from the results obtained. This dose was chosen as the highest dose level. 

At least eleven single dose levels or four duplicated doses are included in the treatment series. 

Three independent mutation tests were performed. 

Exponentially growing cultures which were more than 50% confluent were trypsinated by an approx. 

0.25% (v/v) trypsin ready for use (mfr. Gibco). A single cell suspension was prepared. Subsequently the 

cells were replated to determine the mutation frequency and plating efficiency.  

The treatment schedule of the mutagenicity test is described below: 

Day 1:  Sub-culturing of an exponentially growing culture 

a)  Approx. 4500 cells in each well of a microtiter plate for determination of the plating 

efficiency. 

b)  6x105 ï 1x106 cells in 175 cm2 flasks with 30 mL medium for the mutagenicity test, one 

flask per experimental point. 

Day 2:  Treatment of a) and b) with the test substance in the presence and absence of S9-mix 

(final protein concentration: approx. 0.3 mg/mL) for 4 hours. 

Day 3:  Fixation and staining of the cells in a) microtiter plate for the determination of the plating 

efficiency. 

Day 5 or 6:  Subculturing of b) in 175 cm2 flasks. 

Day 9:  Subculturing of b) in five 75 cm2 flasks with culture medium containing 6-thioguanine: 

Mutant selection (about 300,000 cells/flask); Subculturing of b) in two 25 cm2 flasks for 

plating efficiency (about 400 cells per flask). 

Day 16:  Fixation and staining of colonies of b) ï from subcultures seeded on day 9. 

 

All incubations were carried out at approx. 37 °C and 4 % CO2. Staining was performed with approx. 

10% (v/v) methylene blue in approx. 0.01% KOH solution. Only colonies with more than 50 cells were 

counted. 
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3. Acceptance Criteria 

This assay was considered valid if the following criteria were met: 

-  The spontaneous control data were within the laboratory's normal control range for the spontaneous 

mutant frequency. 

-  The positive controls induced increases in the mutation frequency which were both statistically 

significant and within the laboratory's normal range. 

-  The plating efficacy for the solvent control was greater than 50%. 

 

4. Criteria for a positive response 

The test substance is classified as mutagenic if: 

-  It reproducibly induces with one of the test compound concentrations a mutation frequency that is 

three times higher than the spontaneous mutant frequency in this experiment. 

-  There is a reproducible concentration-related increase in the mutation frequency. Such an evaluation 

may be considered independently from the enhancement factor for induced mutants. 

-  Survival of the responding dose group is at least 30%. 

 

However, in a case by case evaluation both decisions depend on the level of the corresponding negative 

control data. 

 

5. Statistical analysis 

The biometry of the results was performed off-line with the Mann-Whitney-U-Test. 

 

II. Results and Discussion 

A. Preliminary cytotoxicity assay 

Fluopicolide was suspended in DMSO. Evaluation of the solubility of that suspension in cell culture 

medium showed that 3820 µg/mL was the highest practicable concentration and produced a heavy 

precipitate. This concentration corresponds to 10 mM, which is the highest dose level tolerated to be 

tested and the recommended international regulatory limit dose. 

Accordingly, the preliminary toxicity study was carried out in microtiter plates using a maximum 

concentration of 3820 µg/mL and a wide range of lower dose levels down to 10 µg/mL.  

Following treatment in the absence of S9 metabolic activation, high toxicity was observed. Survival 

declined in a dose-related manner reaching 36.9% of the solvent control value at the highest dose level. 

In the presence of S9-mix a broadly similar response was seen. Survival reached 56.3% of the solvent 

control value at the highest dose level. Macroscopic precipitation of the test substance in the medium 

was observed at 250 µg/mL and above, whilst microscopic precipitation was obtained at 50 µg/mL and 

higher. 

On the basis of these results, a concentration of 3820 µg/mL was used for the first main assay and seven 

lower dose levels down to 1.2 µg/mL were included in the treatment series. 
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B. Main assay 

Plating efficiency (microtiter plates) 

In the absence of S9 metabolic activation in all mutation experiments a dose-related decrease in survival 

was observed in the microtiter plates. In the first assay survival declined reaching 45.9% of the solvent 

control value at the highest dose level (3820 µg/mL). In the second mutation test survival was reduced 

to 74.4% at the concentration of 120 µg/mL, in the third experiment survival declined to 56.7% at the 

highest dose level of 60 µg/mL. In the presence of S9 metabolic activation survival in microtiter plates 

also decreased in a dose-related manner reaching 44.5% in the first study at a dose level of 3820 µg/mL. 

In the second and third experiment survival declined reaching 57.4%, and 62.6% of the solvent control 

value in the microtiter plates at 120.0 µg/mL and 60.0 µg/mL, respectively. 

Macroscopic precipitation of the test substance in the medium was observed at 382.0 µg/mL and above, 

whilst microscopic precipitation was obtained at 30 µg/mL and higher. 

In all assays survival in microtiter plates, which were stained 24 hours after treatment, was not 

comparable with the mass cultures, which were subcultured five days after treatment. 

 

Mutagenicity test (mass culture) 

In the first main experiment marked decrease in the mass culture was observed at the concentration of 

120.8 µg/mL with and without S9-mix, where survival was reduced to 2.9% and 2.5% of the solvent 

control value, respectively. Therefore, the mutation selection was possible only up to a dose level of 

38.2 µg/mL . 

Based on these results the second main study was carried out using a maximum concentration of 

120 µg/mL. 

In the second main study survival in the mass culture was markedly decreased to 1.5% of the solvent 

control value at the concentration of 75 µg/ml without S9-mix. In the presence of S9 metabolic 

activation high toxicity was also observed, reaching 4.3% at the dose level of 50 µg/mL. Therefore, the 

mutation selection could be performed only up to dose levels of 50 µg/mL (without metabolic activation) 

and 25 µg/mL (with metabolic activation). 

Based on these results the third main study was carried out using a maximum concentration of 60 µg/mL. 

In the third mutation assay without S9-mix, survival in mass culture was reduced to 1.6% of the solvent 

control value at the highest concentration (60 µg/mL). In the presence of a metabolic activation high 

toxicity was obtained reaching 1.4% of the solvent control value at the dose level of 40 µg/mL. 

Therefore, the mutation selection was possible only up to a dose level of 50 µg/mL (without metabolic 

activation) and 30 µg/mL (with metabolic activation). 

Fluopicolide was assessed for its mutagenic potential in vitro in this HPRT-test in three independent 

experiments without metabolic activation and three independent experiments with metabolic activation. 

The results of these experiments are presented in the following tables. 

No relevant reproducible increase of the mutant colonies or mutant frequency over the range of the 

solvent control was found with any of the concentrations used with metabolic activation by S9-mix. 

The statistically significant increase observed in the first main study in the presence of S9-mix was 

caused by a low mutation frequency of the solvent control values and therefore were without any 

relevance. In the second main assay, there was a statistically significant increase of the mutation rate 

over the range of the solvent controls at 0.8 and 12.5 µg/mL without metabolic activation. These findings 

were without biological relevance because at the dose level of 12.5 µg/mL the increase was not three-

fold higher than the solvent control value, no dose related response was observed and the results were 

not reproduced in the third experiment. 
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The sensitivity of the test system was demonstrated by the enhanced mutation frequency in the cell 

cultures treated with the positive control compounds. 

Table 3.8.1.9- 2:  Relative survival and mean mutation frequency (mutant colonies per 1 millions cells) 

ï Experiment I  

Treatment 
Concentration 

(µg/ml) 
Relative survival (%)  Mutation frequency 

Without metabolic activation (-S9) 

Fluopicolide 

3820.0 2.5 NA 

1208.0 1.7 NA 

382.0 2.1 NA 

120.8 2.9 NA 

38.2 129.5 12.6 

12.1 144.0 15.7 

3.8 120.3 14.5 

1.2 99.6 13.5 

Negative control - 100.0 6.5 

Solvent control - 100.0 17.1 

Positive control    

 EMS 1000 90.9 742.6* 

With metabolic activation (+S9) 

Fluopicolide 

3820.0 2.5 NA 

1208.0 1.7 NA 

382.0 2.1 NA 

120.8 2.9 NA 

38.2 129.5 12.8 

12.1 144.0 14.2 

3.8 120.3 25.1* 

1.2 99.6 23.7* 

Negative control - 100.0 21.4 

Solvent control - 100.0 11.2 

Positive control    

 DMBA 7.7 74.8 128.4* 

NA:  not applicable as % relative survival < 50 % 

*:  p < 0.05 statistically significant Mann-Whitney-U-Test 
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Table 3.8.1.9- 3:  Relative survival and mean mutation frequency (mutant colonies per 1 millions cells) 

ïExperiment II  

Treatment 
Concentration 

(µg/ml) 
Relative survival (%) Mutation frequency 

Without metabolic activation (-S9) 

Fluopicolide 

120.0 2.2 NA 

100.0 1.5 NA 

75.0 1.5 NA 

50.0 108.2 11.4 

25.0 121.7 11.1 

12.5 106.7 26.2* 

6.3 104.9 19.8 

3.2 113.1 21.2 

1.6 98.5 9.7 

0.8 98.9 55.9* 

0.4 115.0 17.2 

Negative control - 100.0 13.2 

Solvent control - 100.0 13.3 

Positive control    

 EMS 1000 70.0 1025.2* 

With metabolic activation (+S9) 

Fluopicolide 

120.0 2.4 NA 

100.0 1.9 NA 

75.0 1.9 NA 

50.0 4.3 NA 

25.0 118.4 31.6 

12.5 143.5 12.8 

6.3 155.1 24.3 

3.2 121.3 20.5 

1.6 108.7 12.3 

0.8 157.0 20.4 

0.4 163.3 23.8 

Negative control - 100.0 18.1 

Solvent control - 100.0 27.7 

Positive control    

 DMBA 7.7 86.0 169.2* 
NA:  not applicable as % relative survival < 50 % 

*:  p<0.05 statistically significant Mann-Whitney-U-Test 
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Table 3.8.1.9- 4:  Relative survival and mean mutation frequency (mutant colonies per 1 millions cells) 

ï Experiment III  

Treatment 
Concentration 

(µg/ml) 
Relative survival (%) Mutation frequency 

Without metabolic activation (-S9) 

Fluopicolide 

60.0 1.6 NA 

50.0 65.5 19.0 

40.0 108.1 25.1 

30.0 112.1 14.9 

20.0 146.0 22.7 

10.0 102.5 9.0 

5.0 113.7 11.8 

2.5 112.4 18.9 

1.25 89.1 30.8 

0.625 141.9 7.0 

0.313 134.8 31.6 

Negative control - 100.0 12.1 

Solvent control - 100.0 16.9 

Positive control    

 EMS 1000 113.7 889.1* 

With metabolic activation (+S9) 

Fluopicolide 

60.0 0.8 NA 

50.0 0.8 NA 

40.0 1.4 NA 

30.0 104.2 17.7 

20.0 106.4 27.0 

10.0 99.7 20.4 

5.0 111.7 10.0 

2.5 105.3 27.5 

1.25 108.4 27.6 

0.625 112.8 10.9 

0.313 95.5 15.4 

Negative control - 100.0 12.0 

Solvent control - 100.0 20.3 

Positive control    

 DMBA 7.7 96.7 93.3* 

NA:  not applicable as % relative survival < 50 % 

*:  p<0.05 statistically significant Mann-Whitney-U-Test 

 

III. Conclusion 

Fluopicolide did not induce gene mutation in either the presence or absence of metabolic activation, i.e. 

was not mutagenic, in this HPRT test with V79 Chinese hamster cells. 
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3.8.2 Animal data 

3.8.2.1 Anonymous; 2005; M-197261-02-1 

Study reference:  

Anonymous; 2005; Mouse erythrocyte micronucleus test Code: AE C638206 00 1C99 0005; M-197261-

02-1 

 

Deviations: Deviations from the current OECD guideline (474, 2016): 

- Exposure of the target organ, i.e. bone marrow, was not verified 

- 2000 instead of the currently required 4000 immature erythrocytes 

were analysed 

- For the assessment of the ratio of polychromatic to total erythrocytes, 

200 instead of the required 500 erythrocytes were analysed. 

However, bone marrow exposure was shown in an additional micronucleus 

test in vivo (Herbold, B.; 2003; M-223119-01-1 (i.p. administration)) which 

showed no indication of a clastogenic effect of fluopicolide. Therefore, the 

results of the present study are acceptable as supplementary information.  

 

Executive Summary: 

In this study the potential of fluopicolide to induce chromosomal damage (clastogenicity) in mouse bone 

marrow erythrocytes as evidenced by micronuclei formation was assessed.  

Groups of five male and five female NMRI mice were used. They were 7 weeks of age and had mean 

body weights of 33.0 g (males) and 26.4 g (females) at the start of the study (first dose). Each mouse 

was given two gavage doses separated by an interval of 24 hours of either 200, 600 or 2000 mg/kg bw 

of fluopicolide in aqueous methylcellulose (l% w/v). The highest dose level was the international 

regulatory limit dose. The animals were killed 24 hours after the second dose. 

Cyclophosphamide (Endoxan), the positive control substance, was administered as a single oral 

(gavage) dose of 50 mg/kg bw to five male and five female mice which were killed 24 hours after 

dosing. 

Bone marrow smears were prepared from each animal and one from each was examined for the presence 

of micronuclei in 2000 polychromatic erythrocytes. The ratio of polychromatic to 200 erythrocytes was 

assessed. 

Treatment with fluopicolide did not increase the number of polychromatic erythrocytes containing 

micronuclei. The ratio of polychromatic to norrnochromatic erythrocytes was not significantly affected. 

Thus, fluopicolide was not clastogenic in this mouse erythrocyte micronucleus test. 
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I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

97.8% (w/w)  

Mixture of PP124102412 & PPl24106711 

 

2. Vehicle and/or positive control 

 

Vehicle: Aqueous methylcellulose 1 % (w/v) 

Positive control: Cyclophosphamide 

 

3. Test animals 

 

Species: Mouse 

Strain: HsdWin:NMRI  

Age: Approx. 7 weeks 

Weight at start: 30-36 g (males), 23-30 g (females) 

Source: Harlan Winkelmann GmbH, Gartenstrasse 27,331 78 Borchen 

Acclimation period:              Yes 

Diet: Rat/mouse diet ssniff RIM-H (V 1534), ad libitum ssniff GmbH, Postbox 2039, 

59480 Soest 

Water: Potable water taken from the public supply was freely available via polycarbonate 

bottles fitted with sipper tubes, except when urine was being collected 

Housing: Fully air-conditioned rooms in makrolon cages type 4 (five animals of the same 

sex per cage) on soft wood granulate 

Temperature: 22 ± 3 °C 

Humidity: 50 ± 20% 

Air changes: Fully air-conditioned 

Photoperiod: 12 hours 

 

4. Test substance doses 

Gavage administrations of 200, 600, 2000 mg/kg bw, in two doses, separated by 24 hours. 
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B. Test performance 

Experimental phase: April 3 to April 28, 2000 

 

1. Treatment and sampling times 

The study design of the main study was as follows. 

Table 3.8.2.1- 1:  Micronucleus test design 

Experimental group Dose in mg/kg bw 
No. of animals  

per sex 

Route and number of 

applications 

Negative control 0 5 oral 2 

Fluopicolide 

200 5 oral 2 

600 5 oral 2 

2000 5 oral 2 

Positive control 

(Cyclophosphamide) 
50 5 oral 1 

 

The test substance was administered two doses separated by an interval of 24 hours orally by gavage to 

the test animals at doses of 200, 600 and 2000 mg/kg bw. The vehicle, aqueous methylcellulose 1 % 

(w/v), was administered in the same way to the negative control groups. The study included a concurrent 

positive control using cyclophosphamide (Endoxan) which was administered once orally by gavage at 

a dose of 50 mg/kg bw. 

Following dosing, the animals were examined regularly for mortality and clinical signs of toxicity. 

 

2. Tissues and cells examined 

For the extraction of the bone marrow, the animals were killed by carbon dioxide asphyxiation 24 hours 

after the last dose. Two femora were removed and the bones freed of muscle tissue. The proximal ends 

of the femora were opened, the bone marrow flushed into a centrifuge tube containing approx. 3 mL of 

fetal bovine serum and a suspension is prepared. The mixture was then centrifuged for 5 minutes at 

approx. 1200 rpm, after which almost all the supernatant was discarded. One drop of the thoroughly 

mixed sediment was smeared onto a cleaned slide, identified by project code and animal number and 

air-dried for approx. 12 hours. 

Subsequently the slides are stained as follows: 

- 5 minutes in methanol 

- 5 minutes in May-Grünwald's solution brief rinsing twice in distilled water 

- 10 minutes staining in 1 part Giemsa solution to 6 parts buffer solution, pH 7.2 (Weise) 

- rinsing in distilled water  

- drying  

- coating with Entellan. 

 

3. Scoring 

2000 polychromatic erythrocytes were counted for each animal. The number of cells with micronuclei 

was recorded, not the number of individual micronuclei. In addition, the ratio of polychromatic 

erythrocytes to 200 erythrocytes was determined. Main parameter for the statistical analysis, i.e. validity 

assessment of the study and mutagenicity of the test substance, was the proportion of polychromatic 

erythrocytes with micronuclei out of the 2000 counted erythrocytes. All bone marrow smears for 

evaluation were coded to ensure that the group from which they were taken remained unknown to the 

investigator. 
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4. Evaluation criteria 

A one-sided Wilcoxon-Test (Hollander, M.; Wolfe, D.A.: Nonparametric statistical methods; Wiley 

Seriesin Probability and Mathematical Statistics; John Wiley & Sons, Inc.; New York (1973) Streitberg, 

B.; Rdhmel, J.: Exakte Verteilung fur Rang- und Randornisierungstests irn allgerneinen 

c-Stichprobenproblem; EDV in Medizin und Biologie 18; 12 - 19; Verlag Eugen Ulmer GmbH & Co., 

Stuttgart; Gustav Fischer Verlag KG, Stuttgart (1987) was used to check the validity of the study. The 

study was considered as valid if the proportion of polychromatic erythrocytes with micronuclei in the 

positive control was significantly higher than in the negative control (p = 0.05). 

 

5. Criteria for a positive response 

Both biological and statistical significances were considered together for evaluation purposes. 

A substance is considered as positive if there is a significant dose-related increase in the number of 

micronucleated polychromatic erythrocytes compared with the concurrent negative control group. A test 

substance producing no significant dose-related increase in the number of micronucleated polychromatic 

erythrocytes is considered non-mutagenic in this system. 

 

6. Statistical methods 

Assuming the study is valid based on a monotone dose-relationship, one-sided Wilcoxon tests were 

performed initially comparing control values with those of the highest dose group. Tests on lower dose 

groups were only performed if all higher dose groups were significantly different from the control6. A 

significance level of 5% is adopted for all tests. 

 

II. Results and Discussion 

A. Micronucleus assay 

Mice were given 2 doses of 200, 600 and 2000 mg fluopicolide per kg body weight separated by an 

interval of 24 hours to study the induction of micronuclei in bone marrow cells. 

All animals survived after treatment. No signs of toxicity were observed. The dissection of the animals 

revealed no test substance related macroscopic findings. 

The bone marrow smears were examined for the occurrence of micronuclei in red blood cells. The results 

are summarized in Table 3.8.2.1- 2.  

The incidence of micronucleated polychromatic erythrocytes in the dose groups of fluopicolide was 

within the normal range of the negative control groups. No statistically significant increase of 

micronucleated polychromatic erythrocytes was observed. 

The ratio of polychromatic erythrocytes to total erythrocytes (PCE/Ery ratio) remained essentially 

unaffected by the test compound and was not less than 20% of the control values. 

Cyclophosphamide (Endoxan B) induced a marked and statistically significant increase in the number 

of polychromatic erythrocytes with micronuclei, thus indicating the sensitivity of the test system. 

An overview is given in Table 3.8.2.1- 2. 

                                                      
6  Hothom, L.; Lehmacher, W.: A Simple Testing Procedure "Control versus k Treatments" for One-sided 

Ordered Alternatives, with Application in Toxicology; Biom. J. 33,179 - 189; Akademie Verlag (1991) 



ANNEX I TO THE CLH REPORT FOR FLUOPICOLIDE 

117 

Table 3.8.2.1- 2:  Group mean PCE/NCE ratios and incidences of micronucleated PCE 

Treatment 
Dose 

(mg/kg bw) 

No. of 

animals 

Total no. 

PCE scored 

PCE/Ery ratio  

± SD 

Mean number 

micronucleated 

PCE ± SD 

Males 

Fluopicolide 

2000 5 10000 0.47 ± 0.06 1.6 ± 0.04 

600 5 10000 0.45 ± 0.02 1.6 ± 0.04 

200 5 10000 0.44 ± 0.06 1.8 ± 004 

0 5 10000 0.48 ± 0.07 1.0 ± 0.04 

Positive control 

(Cyclophosphamide) 
50 5 10000 0.46 ± 0.04 72.2 ± 1.03 

Females 

Positive control 

(Cyclophosphamide) 

2000 5 10000 0.48 ± 0.05 1.0 ± 0.04 

600 5 10000 0.46 ± 0.06 2.0 ± 0.04 

200 5 10000 0.53 ± 0.03 1.8 ± 0.07 

0 5 10000 0.47 ± 0.06 1.6 ± 0.04 

Positive control 

(Cyclophosphamide) 
50 5 10000 0.55 ± 0.03 55.8 ± 1.13 

PCE: polychromatic erythrocytes 

NCE: normochromatic erythrocytes 

Ery: total erythrocytes (PCE+NCE) 

 

III. Conclusion 

Fluopicolide did not induce clastogenicity. It was not mutagenic in this micronucleus test. 

 

3.8.2.2 Anonymous; 2003; M-219364-01-1 

Study reference:  

Anonymous; 2003; AE C638206: Induction of micronuclei in the bone marrow of treated mice; M-

219364-01-1 

 

Deviations: Deviations from the current OECD guideline (474, 2016): 

- Exposure of the target organ, i.e. bone marrow, was not verified 

However, bone marrow exposure was shown in an additional micronucleus 

test in vivo (Herbold, B.; 2003; M-223119-01-1 (i.p. administration) which 

showed no indication of a clastogenic effect of fluopicolide. Therefore, the 

results of the present study are acceptable as supplementary information.  

 

Executive Summary: 

Fluopicolide was assayed in vivo in a mouse bone marrow micronucleus test at a single limit dose.  

For the range-finder experiment, fluopicolide was formulated in 1% (w/v) aqueous methylcellulose (1% 

MC) and administered once daily on two consecutive days to a group of three male mice at a dose of 

2000 mg/kg bw/day (the recommended maximum dose level for in vivo cytogenetic studies according 

to current regulatory guidelines). 

Observations were made over a two-day period following the second administration and signs of toxicity 

recorded. As no clinical signs of toxicity were observed, so the main experiment was conducted using 

at a single limit concentration (2000 mg/kg bw/day). 
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In the main study, fluopicolide was formulated as described and administered at 2000 mg/kg bw/day to 

a group of six male mice killed 24 hours after the second administration. 

The negative (vehicle) control in the study was 1% MC also administered orally by gavage once daily 

on two consecutive days to a group of six male mice. These animals were killed 24 hours after the second 

administration. 

Cyclophosphamide (CPA), the positive control, was dissolved in saline and administered orally by 

gavage as a single dose of 40 mg/kg bw to a group of six male mice which were killed after 24 hours. 

Positive control animals exhibited increased numbers of micronucleated polychromatic erythrocytes 

(PCE) such that the micronucleus frequency in the positive control group was significantly greater than 

in concurrent controls. 

Negative (vehicle) control mice exhibited a group mean ratio of PCE to NCE (normochromatic 

erythrocytes) which was within the historical negative control range. However, it was noted that one 

animal showed a high number of micronucleated PCE (2.25 micronucleated PCE/1000 cells) that clearly 

exceeds the historical negative control data frequency (0.40 micronucleated PCE/1000 cells). 

However, this was observed in just one animal in a total of six and all other vehicle control animals 

exhibited numbers of micronucleated PCE that were similar to the expected distribution. The vehicle 

control data was therefore considered valid. 

Mice treated with fluopicolide at 2000 mg/kg bw/day exhibited a group mean ratio of PCE to NCE 

which was similar to the value for the vehicle control group and which lay within the historical control 

data range. The group mean frequency of micronucleated PCE in the test substance treated group was 

slightly increased compared to the concurrent negative control group value (1.50 ± 0.8 and 0.88 ± 0.70, 

respectively), but without any statistical significance. As such the protocol criteria for a positive result 

were not met. This is supported by the fact that an incidentally high number of MN PCE (9 MN PCE 

per 4000 analysed) was also detected in one control animal (see above) and the group mean value of the 

positive control was significantly higher than the mean value of fluopicolide treatment group. 

It is concluded that treatment of mice with fluopicolide at 2000 mg/kg bw/day (the recommended 

maximum dose level for in vivo cytogenetic studies according to current regulatory guidelines) resulted 

in a group mean frequency of micronucleated PCE in the test group that was slightly increased compared 

to the concurrent negative control group value. This result was statistically non-significant and of 

questionable biological significance. 

  

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

96.1% (w/w)  

OP 2050046 

 

2. Vehicle and/or positive control 

 

Vehicle: Aqueous methylcellulose 1% (w/v) 

Positive control: Cyclophosphamide 
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3. Test animals 

 

Species: Mouse 

Strain: Male out bred CD-I Crl:CD-lÊ(ICR) BR mice  

Age: 4-6 weeks 

Weight at start: 22-32 g  

Source: Charles River UK Ltd, Margate, UK 

Acclimation period:              Yes 

Diet: Special Diets Services Ltd, RM1.(E).SQC.) 

Water: Bottled water (public supply) 

Housing: Groups of no more than three animals in solid-floored cages, cleaned and dried 

before use with wood shavings for bedding. 

Temperature: 19.7-21.5 °C 

Humidity: 40-70% 

Air changes: At least 15/hour 

Photoperiod: 12 hours 

 

4. Test substance doses 

Gavage administrations of 2000 mg/kg bw, in two doses, separated by 24 hours (based on a range 

finding study). 

 

B. Test performance 

Experimental phase: March 20 to June 12, 2003 

 

1. Treatment and sampling times 

The study design of the main study was as follows. 

Table 3.8.2.2- 1:  Micronucleus test design 

Experimental group 
Dose in mg/kg 

bw 
No. of animals 

Route and number  

of applications 

Range finding study 

Fluopicolide 2000 3 oral 2 

Main study 

Negative control 0 6 oral 2 

Fluopicolide 2000 6 oral 2 

Positive control 

(Cyclophosphamide) 
40 6 oral 1 

 

Animals were dosed once daily for two consecutive days with the test substance or vehicle. The positive 

control was given as a single administration at 40 mg/kg bw, on the second day of dosing (24 hours prior 

to harvest). 
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2. Tissues and cells examined 

Test substance and vehicle treated mice were killed in groups, 24 hours after the second administration; 

CPA-treated mice were killed 24 hours after the single dose. Mice were killed by asphyxiation with 

carbon dioxide (subsequently ensured by cervical dislocation) in the same order as they were dosed. 

Both femurs from each animal were exposed, removed, cleaned of adherent tissue and the ends removed 

from the shanks. Using a syringe and needle, bone marrows were flushed from the marrow cavity with 1 

mL foetal bovine serum into appropriately labelled centrifuge tubes (one per animal). 

The tubes were centrifuged (1250 x g, 2-3 minutes) and the serum was aspirated to leave one or two 

drops and the cell pellet. The pellet was mixed into this small volume of serum in each tube and from 

each tube a small volume of suspension was placed on the end of each of two slides labelled with the 

appropriate study number, sampling time, sex, date of preparation and animal number. The latter served 

as a code so analysis could be conducted "blind". A smear was made from the drop by drawing the end 

of a clean slide along the labelled slide. 

Slides were allowed to air-dry and were fixed for 5 minutes in absolute methanol, followed by rinsing 

several times in water. One slide from each set of two was then taken, the other was kept in reserve. 

After a second fixing/rinsing procedure, slides were stained according to the modification of Gollapudi 

and Kamra7. Slides were stained for 10 minutes in filtered Giemsa stain diluted 1:6 (v/v) in distilled 

water. Stained slides were rinsed, and allowed to dry thoroughly before clearing in xylene for 3 minutes. 

When dry, the slides were mounted with coverslips. 

In this study, a reserve set of slides were stained (as detailed above) and analysed in order to generate 

additional data. 

 

3. Scoring 

Slides from the CPA-treated mice were initially checked at Covance Laboratories Limited to ensure the 

system was operating satisfactorily. The slides from all control and dose groups were arranged in 

numerical order by sampling time and analysed by a person not connected with the dosing phase of the 

study. Initially the relative proportions of polychromatic erythrocytes (PCE), seen as pale blue or 

blue/grey enucleate cells, and normochromatic erythrocytes (NCE), seen as smaller yellow/orange-

stained enucleate cells, were determined until a total of at least 1000 cells (PCE plus NCE) had been 

analysed. Counting continued (but of PCE only) until at least 2000 PCE per animal had been observed 

(where possible). All PCE containing rnicronuclei observed during these two phases of counting were 

recorded. The vernier coordinates of all cells containing rnicronuclei were recorded to a maximum of 

six per 2000 cells scored. In order to obtain more data for each animal additional scoring was performed 

to provide a total of 2000 PCE + NCE and a total of 4000 PCE per animal had been examined for 

rnicronuclei (where possible). 

Slide analysis was performed by an analyst trained in accordance with Covance Laboratories Limited 

Standard Operating Procedures. Details of the analyst are included in the responsible personnel list. All 

slides and raw data have been retained at Covance Laboratories Limited for archiving in accordance 

with the archive statement in this report. 

 

                                                      
7  G. Gollapudi B. and Kamra O.P. (1979): Application of a simple Giemsa staining method in the micronucleus 

test. Mutation Res 64, 45-46 
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4. Evaluation criteria 

After completion of microscopic analysis and decoding of the data, the ratio of PCE/NCE for each 

animal and the mean for each group was calculated. The individual and group mean frequency of 

micronucleated PCE/1000 cells (+ standard deviation) were also determined. 

PCE/NCE ratios were examined to see if there was any decrease in groups of treated animals that could 

be taken as evidence of bone marrow toxicity. The group mean frequencies of micronucleated PCE in 

vehicle control animals were compared with the historical negative control range to determine whether 

or not the assay was acceptable.  

 

5. Acceptance criteria 

The assay is considered valid if the following criteria are met: 

1.  The incidence of micronucleated PCE in the vehicle control group falls within or close to the 

historical vehicle control range, and 

2.  At least five animals (males) out of each group are available for analysis, and 

3.  The positive control chemical (CPA) induced a statistically significant increase in the frequency of 

micronucleated PCE. 

 

6. Criteria for a positive response 

A test substance is considered as positive in this assay if: 

1.  A statistically significant increase in the frequency of micronucleated PCE occurs at least at one 

dose, and 

2.  The frequency of micronucleated PCE at such a point exceeds the historical vehicle control range. 

 

7. Statistical methods 

For each group, inter-individual variation in the numbers of micronucleated PCE was estimated by 

means of a heterogeneity chi-square test. 

The numbers of micronucleated PCE in each treated group were then compared with the numbers in 

vehicle control groups by using a 2 x 2 contingency table to determine chi-square. Probability values of 

p < 0.05 were to be accepted as significant. A further statistical test (for linear trend) was used to 

evaluate possible dose-response relationships. 

If the heterogeneity chi-square test provides evidence of significant (p < 0.05) variability between 

animals within at least one group, non-parametric analysis is more appropriate. Provision was made to 

use the Wilcoxon rank sum test under these circumstances. 

In this study, small, but statistically significant heterogeneity was observed within the vehicle control 

group and as such additional statistical analysis using non parametric analysis was considered 

appropriate. The Wilcoxon rank sum test was performed to compare the vehicle against the test article 

treated group. 
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II. Results and Discussion 

A. Micronucleus assay 

As no clinical signs of toxicity were observed in the range finding study, a single limit dose of 

2000 mg/kg bw/day (the recommended maximum dose for in vivo cytogenetic assays, according to 

current regulatory guidelines) was chosen for the main study. 

In the main study, no clinical signs of toxicity were observed in any treated animal. 

The results of the formulations analysis indicated that the achieved concentrations were above 10% of 

nominal on all occasions. However, it was noted that percentage nominal results were similar on all 

formulation days for the range finding and main study experiments, the percentage nominal reading of 

all formulations was close to 120% of nominal indicating consistency of formulation. As no clinical 

signs were observed at the limit dose of 2000 mg/kg bw/day and the formulations analysis indicated 

achieved concentrations above 100%, these data were considered acceptable and the study data valid. 

The results of the stability and homogeneity analysis indicated that the samples were homogenous and 

stable following storage at room temperature for a 24 hour period. 

 

Mice treated with fluopicolide at 2000 mg/kg bw/day exhibited a group mean ratio of PCE to NCE 

which was similar to the value for the vehicle control group and which lay within the historical control 

data range (historical control data range: 0.38ï1.67).  

A higher number of micronucleated PCE as expected were noted in one control animal (animal no. 119: 

2.25 micronucleated PCE/1000 cells). However, this was observed in just one animal in a total of six 

and all other vehicle control animals exhibited numbers of micronucleated PCE that fell within the 

expected distribution. The vehicle control data was therefore considered valid.  

 

The group mean frequency of micronucleated PCE (MN PCE) in the test substance treated group was 

slightly increased compared to the concurrent negative control group value (1.50 ± 0.84 and 0.88 ± 0.70, 

respectively), but without any statistical significance. As such the protocol criteria for a positive result 

were not met. This is supported by the fact that a high number of MN PCE (9 MN PCE per 4000 

analysed) was also detected in one control animal (see above) and that the group mean value of the 

positive control was significantly higher than the mean value of the fluopicolide treatment group 

(approx. 19 MN PCE compared to 1.5 MN PCE in the fluopicolide group). 

An overview is given in Table 3.8.2.2- 2. 

Table 3.8.2.2- 2:  Individual and group mean PCE/NCE ratios and incidences of micronucleated PCE 

Treatment group Animal No. 
PCE 

count 

NCE 

count 

Ratio 

PCE/NCE 

No. MN 

PCE 

No. MN PCE 

/ 1000  

Negative control 

(vehicle) 

 

115 1089 991 1.10 3 0.75 

119 1132 959 1.18 9 2.25 

109 1045 1055 0.99 1 0.25 

101 1063 998 1.07 2 0.52 

102 980 1140 0.86 3 0.75 

112 898 1139 0.79 3 0.75 

Mean (± SD) - - 1.00 - 0.88 ± 0.70 

Fluopicolide  

(2000 mg/kg 

bw/day) 

106 1127 955 1.18 2 0.50 

116 1100 960 1.15 5 1.25 

103 986 1085 0.91 11 2.75 

108 1049 1012 1.04 3 0.75 

105 1049 1116 0.94 7 1.75 

104 1080 997 1.08 8 2.00 

Mean (± SD) - - 1.05 - 1.50 ± 0.84 
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Treatment group Animal No. 
PCE 

count 

NCE 

count 

Ratio 

PCE/NCE 

No. MN 

PCE 

No. MN PCE 

/ 1000  

Positive control 

(Cyclophosphamide, 

40 mg/kg bw) 

117 1116 1012 1.10 65 16.25 

107 1025 1037 0.99 84 21.00 

114 1087 1142 0.95 91 22.75 

118 1155 1101 1.05 71 17.75 

111 1005 1004 1.00 98 24.50 

113 1103 1064 1.04 46 11.50 

Mean (± SD) - - 1.02 - 
18.96± 

4.77** 

Historical negative control data 

(range)# 
- - 

0.99 

(0.38ï1.67) 
- 0.40 

PCE:  polychromatic erythrocytes 

NCE: normochromatic erythrocytes 

MN:  micronucleated 

**:   p Ò 0.01 

#:  Historical control data based on results from 72 males from 11 studies 

 

III. Conclusion 

It is concluded that treatment of mice with fluopicolide at 2000 mg/kg bw/day (the recommended 

maximum dose level for in vivo cytogenetic studies according to current regulatory guidelines) resulted 

in a group mean frequency of micronucleated PCE in the test substance treated group that was slightly 

increased compared to the concurrent negative control group value, but was not statistically different. 

As such the protocol criteria for a positive result were not met which is supported by the fact that a high 

number of MN PCE was also detected in one control animal. 

 

3.8.2.3 Anonymous; 2003; M-223119-01-1 

Study reference:  

Anonymous; 2003; Micronucleus-test on the male mouse Code: AE C638206; M-223119-01-1 

 

Deviations: Deviations from the current OECD guideline (474, 2016): 

- 2000, instead of the currently required 4000 immature erythrocytes 

were analysed 

The deviation(s) are considered not to compromise the results and outcome 

of the study. 

 

Executive Summary: 

The micronucleus test was employed to investigate fluopicolide in male NMRI mice for a possible 

clastogenic effect on the chromosomes of bone marrow erythroblasts. 

The known clastogen and cytostatic agent cyclophosphamide served as positive control. 

Male mice treated with fluopicolide received two intraperitoneal administrations of 150, 300 or 

600 mg/kg bw, separated by 24 hours. Males of the positive control received a single intraperitoneal 

treatment with 20 mg/kg bw cyclophosphamide. Intraperitioneal administration as application route was 

chosen because bone marrow exposure could not be verified after oral administration (see Roth, T.; 

2005; M-197261-02-1 and Whitwell, J.; 2003; M-219364-01-1). 

The femoral marrow of all groups was prepared 24 hours after the last administration. 
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Males treated twice with fluopicolide in doses up to and including 600 mg/kg bw showed symptoms of 

toxicity after administration starting at 150 mg/kg. These symptoms demonstrate relevant systemic 

exposure of males to fluopicolide. However, all males survived until the end of the test. 

There was an altered ratio between polychromatic and normochromatic erythrocytes. This finding 

demonstrates relevant systemic exposure of the animals to fluopicolide. 

After two intraperitoneal treatments of males with doses up to and including 600 mg/kg bw no 

indications of a clastogenic effect of fluopicolide were found. 

Cyclophosphamide, the positive control, had a clear clastogenic effect, as is shown by the biologically 

relevant increase in polychromatic erythrocytes with micronuclei. The ratio of polychromatic to 

normochromatic erythrocytes was not altered. 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

99.4%  

OP2350005 

 

2. Vehicle and/or positive control 

 

Vehicle: 0.5% Cremophor 

Positive control: Cyclophosphamide 

 

3. Test animals 

 

Species: Male mice 

Strain: Hsd/Win: NMRI  

Age: Approx. 6-12 weeks 

Weight at start: 37-42 g  

Source: Harlan Winkelmann GmbH, Borchen 

Acclimation period:              Yes 

Diet: Fixed formula feed 3883 (10 mm cubes), produced according to specification by 

Provimi Kliba SA, CH-4303 Kaiseraugst 

Water: Tap water in polycarbonate bottles, 300 ml volume 

Housing: Singly in type I cages, bedding of soft wood granules, type BK8/15 (J. 

Rettenmaier & Söhne, Fullstoff-Fabriken, 73494 Ellwangen-Holzmühle) 

Temperature: 22±1.5 °C 

Humidity: 40-70% 

Air changes: 10/hour 

Photoperiod: 12 hours 
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4. Test substance doses 

Intraperitioneal administration as application route was chosen because bone marrow exposure could 

not be verified after oral administration (see Roth, T.; 2005; M-197261-02-1 and Whitwell, J.; 2003; M-

219364-01-1). The selection of the fluopicolide doses was based on a pilot test. This pilot test was 

performed in the laboratory which conducted the main study using animals of the same source, strain 

and age. Groups consisting each of three males and three females received two intraperitoneally 

injections separated by 24 hours. The following doses were used: 400 and 1000 mg/kg bw fluopicolide. 

In males the following symptoms were recorded for up to at least 48 hours after the second application, 

starting at 400 mg/kg bw: apathy, roughened fur, loss of weight, reduced body temperature, sternal 

recumbency, spasm, periodically stretching of body, difficulty in breathing and slitted eyes. In addition, 

2 of 3 males died in the 1000 mg/kg bw group. In females the following symptoms were recorded for 

up to at least 48 hours after the second application, starting at 400 mg/kg bw: apathy, uncoordinated 

movement, roughened fur, loss of weight, reduced body temperature, sternal recumbency, spasm, 

twitching, periodically stretching of body, difficulty in breathing and slitted eyes. In addition, 2 of 

3 females died in the 1000 mg/kg bw group. 

Based on these findings, a dose of 600 mg/kg bw fluopicolide was chosen as MTD for males. Due to 

the results of the dose range finder it is concluded, that there are no substantial differences between 

sexes in toxicity. Therefore, no females were used. 

 

B. Test performance 

Experimental phase: September 3 to October 17, 2003 

 

1. Treatment and sampling times 

The study design of the main study was as follows. 

Table 3.8.2.3- 1:  Micronucleus test design 

Experimental group Dose in mg/kg bw No. of animals Route and number of applications 

Negative control 0 5 i.p. 2 

Fluopicolide 

150 5 i.p. 2 

300 5 i.p. 2 

600 5 i.p. 2 

Positive control 

(Cyclophosphamide) 
20 5 i.p. 1 

 

Male mice (five animals/group) treated with fluopicolide (batch OP235005, purity 99.4%) received two 

intraperitoneal administrations of 150, 300 or 600 mg/kg bw, separated by 24 hours. Males of the 

positive control received a single intraperitoneal treatment with 20 mg/kg bw cyclophosphamide. 

 

2. Tissues and cells examined 

At least one intact femur was prepared from each sacrificed animal (not pretreated with a spindle 

inhibitor) (Schmid's method). A suitable instrument was used to sever the pelvic bones and lower leg. 

The femur was separated from muscular tissue. The lower-leg stump, including the knee and all attached 

soft parts, was separated in the distal epiphyseal cartilage by a gentle pull at the distal end. 

The proximal end of the femur was opened at its extreme end with a suitable instrument, e.g. fine 

scissors, making visible a small opening in the bone-marrow channel. 
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A suitable tube was filled with sufficient fetal calf serum. A small amount of serum was drawn from the 

tube into a suitable syringe with a thin cannula. The cannula was pushed into the open end of the marrow 

cavity. The femur was then completely immersed in the calf serum and pressed against the wall of the 

tube, to prevent its slipping off. The contents were then flushed several times and the bone marrow was 

passed into the serum as a fine suspension. Finally, the flushing might be repeated from the other end, 

after it had been opened. The tube containing the serum and bone marrow was centrifuged in a suitable 

centrifuge at approximately 1000 rpm for five minutes. The supernatant was removed with a suitable 

pipette (e.g. Pasteur pipette), leaving only a small remainder. The sediment was mixed to produce a 

homogeneous suspension. 

One drop of the viscous suspension was placed on a well-cleaned slide and spread with a suitable object, 

to allow proper evaluation of the smear. The labeled slides were dried overnight. If fresh smears needed 

to be stained, they needed to be dried with heat for a short period. 

The smears were stained automatically with an Ames Hema-Tek Slide Stainer from the Miles Company. 

The slides were then "destained" with methanol, rinsed with deionized water, and left to dry. 

Following this treatment, the smears were transferred to a holder. A cuvette was filled with xylene, into 

which the holder was immersed for approximately ten minutes. The slides were removed singly (e.g. 

with tweezers) to be covered. A small amount of covering agent was taken from a bottle with a suitable 

object (e.g. glass rod) and applied to the coated side of the slide. A cover glass was then placed in 

position without trapping bubbles. The slides were not evaluated until the covering agent had dried. 

 

3. Evaluation 

Coded slides were evaluated using a light microscope at a magnification of about 1000. Micronuclei 

appear as stained chromatin particles in the anucleated erythrocytes. They can be distinguished from 

artifacts by varying the focus. Normally, 2000 polychromatic erythrocytes were counted per animal. 

The incidence of cells with micronuclei was established by scanning the slides in a meandering pattern. 

It is expedient to establish the ratio of polychromatic to normochromatic erythrocytes for two reasons: 

1.  Individual animals with pathological bone marrow depressions may be identified and excluded from 

the evaluation. 

2.  An alteration of this ratio may show that the test compound actually reaches the target. 

 

Therefore, the number of normochromatic erythrocytes per 2000 polychromatic ones was noted. If the 

ratio for a single animal amounts to distinctly more than 6000 normochromatic erythrocytes per 2000 

polychromatic ones, or if such a ratio seems likely without other animals in the group showing similar 

effects, then the case may be regarded as pathological and unrelated to treatment, and the animal may 

be omitted from the evaluation. A relevant, treatment-related alteration of the ratio polychromatic to 

normochromatic erythrocytes can only be concluded if it is clearly lower for a majority of the animals 

in the treated group than in the negative control. 

In addition to the number of normochromatic erythrocytes per 2000 polychromatic ones, the number of 

normochromatic erythrocytes showing micronuclei was also established. This information is useful in 

two ways. Firstly, it permits the detection of individuals already subject to damage before the start of 

the test. Secondly, combined with the number of micronucleated polychromatic erythrocytes, it permits 

a representation of the time-effect curve for positive substances. 

An increase in the number of micronucleated normochromatic erythrocytes, without a preceding 

increase in micronucleated polychromatic erythrocytes, is irrelevant to the assessment of a clastogenic 

effect, since normochromatic erythrocytes originate from polychromatic ones. Before an effect can be 

observed in normochromatic erythrocytes, there must be a much greater increase in micronucleated 

polychromatic erythrocytes, due to the "dilution effect" of the "old" cells, i.e. normochromatic 

erythrocytes already present at the start of the test, and this effect would have been observed previously. 

 



ANNEX I TO THE CLH REPORT FOR FLUOPICOLIDE 

127 

4. Evaluation criteria 

An assay was considered acceptable if the figures of negative and positive controls were within the 

expected range, in accordance with the laboratory's experience and/or the available literature data. 

 

5. Criteria for a positive response 

A test is considered positive if there was a relevant and significant increase in the number of 

polychromatic erythrocytes showing micronuclei in comparison to the negative control. 

A test was considered negative if there was no relevant or significant increase in the rate of 

micronucleated polychromatic erythrocytes. A test was also considered negative if there was a 

significant increase in that rate which, according to the laboratory's experience was within the range of 

historical negative controls. 

In addition, a test was considered equivocal if there was an increase of micronucleated polychromatic 

erythrocytes above the range of attached historical negative controls, provided the increase was not 

significant and the result of the negative control was not closely related to the data of the respective 

treatment group. In this case, normally a second test will be performed. 

 

6. Statistical methods 

The fluopicolide group(s) with the highest mean (provided this superceded the negative control mean) 

and the positive control were checked by Wilcoxon's nonparametric rank sum test with respect to the 

number of polychromatic erythrocytes having micronuclei and the number of normochromatic 

erythrocytes. A variation was considered statistically significant if its error probability was below 5 % 

and the treatment group figure was higher than that of the negative control. 

The rate of normochromatic erythrocytes containing micronuclei was examined if the micronuclear rate 

for polychromatic erythrocytes was already relevantly increased. In this case, the group with the highest 

mean was compared with the negative control using the one-sided chi2-test. A variation was considered 

statistically significant if the error probability was below 5 % and the treatment group figure was higher 

than that of the negative control. In addition, standard deviations (1s ranges) were calculated for all the 

means. 

 

II. Results and Discussion 

A. Micronucleus assay 

After two intraperitoneal administrations of 150, 300 or 600 mg/kg bw fluopicolide, treated males 

showed the following compound-related symptoms until sacrifice: apathy, roughened fur, loss of weight, 

spasm, periodically stretching of body and difficulty in breathing. These symptoms demonstrate relevant 

systemic exposure of males to fluopicolide. There was no substance-induced mortality. No symptoms 

were recorded for the control groups. No animals died in these groups. 

An overview of the genotoxicity evaluation is given in Table 3.8.2.3- 2. 
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Table 3.8.2.3- 2:  Group mean PCE/NCE ratios and incidences of micronucleated PCE and NCE 

Treatment group 

 

Dose 

(mg/kg 

bw) 

 

No. of 

animals  

 

Total no. 

PCE 

scored 

 

No. NCE/ 2000 

PCE ± SD 

 

No. micronucleated 

cells/2000  

± SD 

NCE PCE 

Fluopicolide 

600 5 10000 4948 ± 1782* 2.1 ± 1.8 5.0 ± 2.9 

300 5 10000 3523 ± 1189 0.9 ± 0.3 3.8 ± 1.3 

150 5 10000 2085 ± 1217 2.9 ± 3.1 1.8 ± 0.8 

0 5 10000 2356 ± 929 4.2 ± 2.4 2.8 ± 1.1 

Positive control 

(Cyclophosphamide) 
20 5 10000 1815 ± 614 3.4 ± 2.0 14.4 ± 5.2**  

* p Ò 0.05; ** p Ò 0.01 (non-parametric Wilcoxon ranking test) 

 

As can be seen in Table 3.8.2.3- 2, the ratio of polychromatic to normochromatic erythrocytes in males 

was altered by the treatment with fluopicolide, being 2000:2356 (1s = 929) in the negative control, 

2000:2085 (1s = 1217) in the 150 mg/kg bw group, 2000:3523 (1s = 1189) in the 300 mg/kg bw group 

and 2000:4948 (1s = 1782) in the 600 mg/kg bw group. Relevant variations were thus noted for males. 

This finding demonstrates bone marrow exposure of the males to fluopicolide. 

No biologically important or statistically significant variations existed for males between the negative 

control and the groups treated intraperitoneally with fluopicolide, with respect to the incidence of 

micronucleated polychromatic erythrocytes. The incidence of these micronucleated PCE was 2.8/2000 

(1s = 1.1) in the negative control group, and 1.8/2000 (1s = 0.8), 3.8/2000 (1s = 1.3) and 5.0/2000 

(1s = 2.9) in the fluopicolide groups at 150, 300 and 600 mg/kg bw, respectively. 

Similarly, no biologically significant variation between the negative control and fluopicolide groups in 

the number of micronucleated normochromatic erythrocytes was observed, since normochromatic 

erythrocytes originated from polychromatic ones.  

The positive control cyclophosphamide caused a clear, statistically significant increase in the number of 

polychromatic erythrocytes with micronuclei. The incidence of micronucleated PCE was 14.4/2000 

(1s = 5.2), which represents biologically relevant increases in comparison to the negative control and 

thus confirms the sensitivity of this study. 

 

III. Conclusion 

The results with fluopicolide gave no relevant indications of clastogenic effects for male mice after two 

intraperitoneal treatments with doses of up to and including 600 mg/kg bw. 

The ratio of polychromatic to normochromatic erythrocytes was altered by treatment and thus confirmed 

relevant systemic bone marrow exposure. 

In conclusion, there was no indication of a clastogenic effect of intraperitoneally administered 

fluopicolide in the micronucleus test in male mice, i.e. in a somatic test system in vivo. 

 



ANNEX I TO THE CLH REPORT FOR FLUOPICOLIDE 

129 

3.8.2.4 Anonymous; 2000; M-197230-02-1 

Study references:  

Anonymous; 2000; In vivo rat liver unscheduled DNA synthesis (DNA repair) test Code: AE C638206 

00 1C99 0005; M-197230-02-1 

 

Deviations: Deviations from the current OECD guideline (486, 1997): 

None. 

 

Executive Summary:  

The potential of technical fluopicolide to induce DNA damage and repair as evidenced by unscheduled 

DNA synthesis in rat hepatocytes following a single oral dose was tested. 

Two groups of four male Sprague Dawley rats were given a single oral dose of either 0, 600 or 

2000 mg/kg bw fluopicolide in 1% w/v aqueous methyl cellulose. The higher dose level corresponded 

to the international regulatory limit dose for such tests. A concurrent negative control group was treated 

with the vehicle (1% w/v aqueous methylcellulose) and a positive control group was treated with 

dimethylnitrosamine at 4 mg/kg bw (for the 2 hour expression) or 2-acetylaminofluorene at 50 mg/kg 

bw (for the 14 hour expression). Hepatocytes were isolated by enzymatic dissociation at 2 or 14 hours 

after exposure of the animals to the test substance. Four animals were assessed at each experimental 

point with the exception that only two animals from the positive control group were assessed at each 

expression time. 

The isolated hepatocytes were allowed to attach to glass coverslips and were cultured in vitro with 

(methyl-3H)thymidine at 10 µCi/mL for four hours to 'radiolabel' DNA undergoing repair replication. 

The hepatocytes were 'chased' for 24 hours with unlabelled thymidine then they were fixed and 

processed for autoradiography. DNA repair was assessed by comparing the labelling levels of 

hepatocyte nuclei from treated animals with control values and with the accompanying cytoplasmic 

labelling levels (usually a total of 150 cells per animal were examined). 

Fluopicolide did not cause any significant increases in either the gross nuclear grain count or the net 

nuclear grain count (i.e. the gross nuclear grain count minus the cytoplasmic grain count) at any dose 

level at either sampling time. 

Positive control group animals showed a large statistically significant increase in the net nuclear grain 

count, which was accompanied by a large increase in the gross nuclear grain count. 

Thus, it is concluded that fluopicolide did not induce unscheduled DNA synthesis (DNA repair) in this 

in vivo rat liver test. 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

97.7%  

PP/241067/1 & PP/241024/2 

 

2. Vehicle and/or positive control 

 

Vehicle: 1% w/v aqueous methylcellulose 

Positive control: Dimethylnitrosamine (4 mg/kg bw for the 2 hour expression) 

2- acetylaminofluorene (50 mg/kg bw for the 14 hour expression) 
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3. Test animals 

 

Species: Male rat 

Strain: Outbred albino Hsd/Ola Sprague-Dawley rats 

Age: Approx. 6 weeks 

Weight at start: 140-160 g 

Source: Harlan Olac UK Ltd, Bicester, Oxon, England. 

Acclimation period:              Yes 

Diet: Special Diet Services rat and mouse maintenance diet No. 1 (RM1(E) SQC 

expanded pellet)  

Water: Tap water  

Housing: Plastic disposable cages with a stainless steel grid top and maintained in a 

controlled environment  

Temperature: 19-25 °C 

Humidity: 30-70% 

Air changes: 20 times/hour 

Photoperiod: 12 hours 

 

4. Test substance doses 

Information received from a previous experiment indicated that 2000 mg/kg bw, the international 

regulatory limit dose for the rat liver DNA repair (UDS) test, was tolerated. Therefore, a preliminary 

toxicity test was not performed.  

Doses of 0, 600 and 2000 mg/kg bw were chosen for use in the DNA repair test.   

 

B. Test performance 

Experimental phase: May 25 to August 15, 2000 

 

1. Treatment and sampling times 

Doses of 0, 600 and 2000 mg/kg bw were chosen for use in the DNA repair test. More than the required 

minimum of four animals (two for positive controls) were treated at each experimental point to allow 

for possible mortalities or technical difficulties encountered during perfusion. Two expression times 

were utilised in order to allow for variations in the rate of absorption, metabolism and accumulation of 

DNA damage.  

The experimental design is shown below. 

Table 3.8.2.4- 1:  UDS in vivo test design 

Experimental group Dose in mg/kg bw 
No. of animals 

2 hour* 14 hour* 

Negative control 0 4 (5) 4 (5) 

Fluopicolide 
600 4 (5) 4 (5) 

2000 4 (5) 4 (5) 

Positive control    

 Dimethylnitrosamine 4 2 (3) Not done 

 2-Acetylamino-fluorene 50 Not done 2 (3) 

* No. of animals for hepatocyte cultures (no. of treated animals) 
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Solutions of the test substance were freshly prepared on the day of use (using identical methods for each 

phase of the test) and were diluted to the required concentration in 1% w/v aqueous methylcellulose 

obtained from Colorcon, batch number MK02012N01. 

Stability and homogeneity of the test substance in the vehicle at concentrations of 60 and 200 mg/mL 

were determined via an HPLC method using UV detection. Mean results for concentration were within 

the range 87.3 ï 108.8% (acceptable range: ± 20% of nominal), with homogeneity at both concentrations 

on day 1 being within the range of 80 ï 120% of nominal and stability declining by less than 12 % over 

14 hours storage at room temperature. 

All animals in all groups were dosed orally by gastric intubation with the standard dose volume of 

10 mL/kg bw. Animals in the negative control group were treated with the vehicle, 1% w/v aqueous 

methylcellulose. Animals in the positive control group were treated orally with dimethylnitrosamine at 

4 mg/kg bw for the 2 hour expression or 2-acetyIaminofluorene at 50 mg/kg bw for the 14 hour 

expression. 

 

2. UDS test 

Hepatocyte isolation and culture: 

At the appropriate time after exposure (2 or 14 hours) each animal was killed by exposure to an 

increasing concentration of carbon dioxide. The liver was exposed and the hepatic portal vein was 

cannulated using a 18 gauge 1¼" Angiocath intravenous catheter placement unit (B-D 3828721). The 

liver was perfused by this cannulation and via a bubble trap using a peristaltic pump set at a flow rate of 

10 mL/min. 

Perfusing media were held in a water bath at approx. 42 °C to give a temperature of approx. 37 °C at 

the outlet. The liver was initially perfused with EGTA solution for 5 minutes to deplete the liver of 

calcium ions and reduce cellular adhesion. Excess pressure on the liver was avoided by making a small 

puncture in the subhepatic vena cava just below the right renal vein. The liver was allowed to drain 

freely throughout the perfusion. It was then perfused with collagenase solution for 10 minutes. The liver 

was then excised and placed in a petri dish with a further aliquot of collagenase solution. Liver cells 

were combed into suspension using forceps and scissors then filtered through nylon bolting cloth 

(200 µm mesh). The hepatocytes were partially purified by differential centrifugation and finally 

resuspended in Williams' medium E, complete (WEC). 

A viable cell count was performed after diluting an aliquot of the cells with an equal volume of trypan 

blue solution. Normally, mean viability values of about 85% are routinely obtained in this laboratory. 

The viability of the cultures is not an absolute determinant of the validity of the experiment, subsequent 

attachment and washing stages tend to remove non-viable cells. Results are largely independent of the 

initial viability of the cultures. The viable cell yield was also calculated. 

The isolated cells were suspended in WEC at a density of approximately 0.2 x 106 cells/mL. This cell 

suspension was dispensed in 2 mL aliquots into the 35 mm diameter wells of multi-well tissue culture 

plates, each well containing a sterile 22 mm diameter No. 1½ glass coverslip. Twelve replicate cultures 

were initiated per animal. The cultures were incubated at 37 °C in a humid atmosphere containing 5% 

carbon dioxide for 90 minutes to allow hepatocytes to attach to the coverslips. After this attachment 

period the supernatant medium was removed and the cells were gently rinsed with one wash of Williams' 

medium E, incomplete (WEI). 

The medium was then replaced with WEI containing high specific activity (methyl-3H)thymidine 

(Amersham International TRK 686, batch number 200; specific activity 79.0 Ci/mmol) at a final activity 

of 10 µCi/mL. The cultures were incubated in this medium for a period of 4 hours. After this labelling 

period, the supernatant medium was removed and replaced by WEI containing 250 µM cold (unlabelled) 

thymidine (TdR). The cultures were then incubated for a 'chase' period of 24 hours. This additional 

culture period helps to wash out excess radiolabel and improves cell morphology thus facilitating 

subsequent grain count analysis of autoradiographs. 
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Cell harvest: 

After the 24 hour cold chase with thymidine, coverslips with attached cells were removed from the 

culture medium, given three 5 minute washes in Hanks' balanced salts solution then fixed in 2.5 % v/v 

acetic acid in ethanol (2 washes each of 5 minutes) and allowed to air dry. They were mounted on glass 

microscope slides, with the cell layer uppermost, using DPX mountant. The mountant was allowed to 

harden at approx. 37 °C. 

 

Autoradiography: 

Autoradiographs were prepared from six cultures per animal; slides from the remaining six cultures per 

animal were held temporarily in reserve in case of any technical problems with the first set of 

autoradiographs. Any unused slides were discarded on completion of the study. 

Ilford K2 emulsion was applied to the slides in the dark room working under a 25 watt Kodak Number 1 

red safelight. The emulsion was melted then diluted with an equal volume of water containing 4% v/v 

glycerol. The melted emulsion was placed in a dipping chamber and held at approx. 43 °C. Each slide 

was in turn dipped into the emulsion, withdrawn and held vertically for a few seconds, then excess 

emulsion was wiped off the back of the slide which was placed on a chilled metal plate for a few minutes 

to allow title emulsion to gel. The slides were partially dried in a gentle stream of air for approximately 

one hour then they were sealed in a light-tight box containing desiccated silica gel and allowed to dry 

overnight at room temperature. The silica gel was renewed and the autoradiographs exposed for a further 

13 days at approx. 4 °C. 

After the total exposure period of 14 days the autoradiographs were allowed to warm to room 

temperature for several hours then developed: 

- Kodak D-19 developer 5 minutes at 15 °C 

- 0.5 % v/v acetic acid 1 minute at 15-20 °C 

- Kodak T-max 5 minutes at 20 °C 

- Running tap water 20 minutes at 15-20 °C 

- Distilled water 5 minutes at 15-20 °C 

 

The slides were stained in Mayers' Haemalum (BDH 35060 4T) for 1 minute, rinsed in distilled water, 

washed in running tap water and then allowed to air dry. 

 

Examination of the slides: 

The stained autoradiographs were examined under code using a Zeiss Photomicroscope II connected to 

a dedicated Sorcerer (Perceptive Instruments) image analysis system via a solid state video camera. 

Initially, autoradiographs were examined for signs of test substance-induced toxicity (e.g. pyknosis, 

reduced levels of radiolabelling). Three slides per animal were examined using high-magnification, oil-

immersion optics; the remaining autoradiographs prepared from each animal were held as reserves in 

case of any technical problems with the three slides initially examined. 

The image analyser was used in the area count mode and the count obtained was automatically converted 

to an equivalent grain count using a constant conversion factor of 0.1655 grains per pixel. This method 

is believed to give the most accurate assessment of labelling levels because actual grain counting 

methods do not take into account variation in grain size or overlapping of grains at the high density seen 

in the hepatocyte UDS system. Usually 50 hepatocytes over several widely separated randomly chosen 

fields of view from each of three cultures per animal were analysed. Only results from hepatocytes not 

in S-phase with a normal morphology (i.e. not pyknotic or lysed) without staining artifacts or debris 

were recorded. For each cell the number of silver grains overlying the nucleus was estimated using the 

image analysis system, then the number of silver grains in an equivalent and most heavily-grained, 

adjacent area of cytoplasm was estimated. The cytoplasmic grain count was subtracted from the gross 
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nuclear grain count to give the net nuclear grain count. Mean grain counts were calculated for each slide 

examined. For slides snowing a strong response, i.e. where the mean net grain count was in excess of 

10, only 25 cells were examined. The number of cells with a net gram count of greater than or equal to 

five was recorded in the raw data. 

 

3. Evaluation 

Both gross and net nuclear grain counts for treated animals were compared with vehicle control counts 

using classical one-way analysis of variance followed by a Student's t test with an appropriate 

transformation of values if indicated by excessive variance (Snedecor and Cochran8). 

A positive response is normally indicated by a substantial dose-associated statistically significant 

increase in the net nuclear grain count which is accompanied by a substantial increase in the gross 

nuclear grain count over concurrent control values. 

A negative response is indicated by a mean net nuclear grain count which is not significantly greater 

than the concurrent control. 

An equivocal response is obtained when the results do not meet the criteria specified for a positive or 

negative response. 

 

4. Statistical methods 

No details given in the report, only a publication given under References: Snedecor and Cochran8. 

 

II. Results and Discussion 

A. DNA repair test 

No mortalities or clinical signs of toxicity were obtained after treatment of the animals with fluopicolide, 

the vehicle control or the positive controls. 

The results of the DNA repair test using the 2 hour and 14 hour expression periods are presented in 

Table 3.8.2.4- 2 and Table 3.8.2.4- 3, respectively. 

Table 3.8.2.4- 2:  Mean nuclear and cytoplasmic grain counts at the 2 hour expression 

Treatment group 
Dose 

(mg/kg bw) 

Mean gross nuclear 

grain count 

Mean cytoplasmic 

grain count 

Mean net nuclear 

grain count 

Fluopicolide 

2000 12.8 20.6 -7.8 

600 13.1 20.5 -7.4 

0 14.9 23.6 -8.7 

Positive control 

(Dimethylnitrosamine) 
4 45.7***  13.7 32.0***  

Historical vehicle control 

mean 
- 13.2 - -1.7 

***   p < 0.001 statistically significant (Studentôs t test) 
#  Results for 710 individual vehicle control animals with three to five animals in each control group, used in unrelated 

past experiments. 

 

                                                      
8 Snedecor, G.W. and Cochran, W.G. (1967) Statistical Methods, 6th ed., Iowa State University Press 
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Table 3.8.2.4- 3:  Mean nuclear and cytoplasmic grain counts at the 14 hour expression 

Treatment group 
Dose 

(mg/kg bw) 

Mean gross nuclear 

grain count 

Mean cytoplasmic 

grain count 

Mean net nuclear 

grain count 

Fluopicolide 

2000 16.7 27.1 -10.4 

600 13.4 23.4 -10.0 

0 16.2 24.8 -8.6 

Positive control  

(2-Acetylamino-fluorene) 
4 41.9***  13.4 28.6***  

Historical vehicle control 

mean # 
- 13.2 - -1.7 

***  p Ò 0.001 statistically significant (Studentôs t test) 
#  Results for 710 individual vehicle control animals with three to five animals in each control group, used in unrelated 

past experiments. 

 

None of the slides from any of the animals showed any obvious signs of toxicity. For animals treated 

with the vehicle control or the test substance a total of 150 hepatocytes were scored per animal. Since a 

positive response was obvious for animals treated with dimethylnitrosamine and 2-acetylaminofluorene, 

it was only necessary to score 75 hepatocytes per animal for the positive control group. 

Animals treated with the test substance did not show any significant increase in the gross or net nuclear 

grain count at any dose level at either the 2 or 14 hour expression time. Grain counts were similar to 

vehicle control values and were within the range of historical control values (see Table 3.8.2.4- 2, Table 

3.8.2.4- 3 and Figure 3.8.2.4- 1). 

Animals treated with dimethylnitrosamine or 2-acetylaminofluorene showed a significant increase in 

the net nuclear grain count which was accompanied by a substantial increase in the gross nuclear grain 

count.  
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Figure 3.8.2.4- 1:  Frequency distribution of historical vehicle control data (results for 710 individual 

vehicle control animals with three to five animals in each control group, used in 

unrelated past experiments). 

 

III. Conclusion 

Fluopicolide did not induce unscheduled DNA synthesis (DNA repair) in this in vivo rat liver test. 
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3.8.2.5 Anonymous; 2018; M-635020-01-1 

Study reference:  

Anonymous; 2018; In vivo mammalian alkaline comet assay - Fluopicolide, technical; M-635020-01-1 

 

Deviations: Deviations from the current OECD guideline (489, 2016): 

None. 

 

Executive Summary: 

The test substance fluopicolide was evaluated for its genotoxic potential in the Comet assay to induce 

DNA damage in liver and kidney cells of male mice. 1% (w/v) methylcellulose (400 to 800 cPs) in 

deionized water was selected as the vehicle. Test and/or control substance formulations were 

administered at a dose volume of 10 mL/kg/dose by oral gavage. The dose levels tested were 500, 1000 

and 2000 mg/kg bw. 

The test substance gave a negative (non-DNA damaging) response in this assay in liver and kidney for 

males in % Tail DNA. None of the test substance-treated animal slides had significant increases in the 

% Tail DNA compared to the respective vehicle controls. The vehicle control % Tail DNA was within 

the testing facilityôs historical range, and the positive control showed a statistically significant increase 

in % Tail DNA compared to the vehicle control. Thus, all criteria for a valid assay were met for liver 

and kidney. 

Under the conditions of this study, the administration of fluopicolide at doses up to and including 

2000 mg/kg bw did not cause any significant increase in DNA damage in liver and kidney relative to 

the concurrent vehicle control.  

Therefore, fluopicolide was concluded to be negative in the in vivo Comet Assay. 

 

I. Materials and Methods 

A. Materials 

1. Test material 

 

Test substance: AE C638206 (fluopicolide) 

Purity: 

Batch no.: 

98.2%  

AE C638206-01-29 

 

2. Vehicle and/or positive control 

 

Vehicle: 1% (w/v) methylcellulose (400 to 800 cPs) in deionized water 

Positive control: Methyl methanesulfonate (MMS) 
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3. Test animals 

 

Species: Mice (male) 

Strain: Hsd:ICR (CD-1) mice 

Age: Approx. 6 weeks  

Weight at start: 23.2 ï 36.5 g 

Source: Envigo RMS, Inc., Frederick, MD 

Acclimation period:              Yes 

Diet: Certified laboratory rodent chow (Envigo 2018C Teklad Global 18% Protein 

Rodent Diet) ad libitum. 

Water: Tap water (U.S. EPA drinking water standards) 

Housing: Animals of the same sex were housed up to five per Micro-Barrier cage. Cages 

were placed on racks equipped with an automatic watering system and Micro-

VENT full ventilation, HEPA filtered system 

Temperature: ~22 °C (calculated from °F) 

Humidity: 50 ± 20% 

Air changes: 10 times/hour 

Photoperiod: 12 hours 

 

4. Test substance doses 

Doses of 0, 500, 1000 and 2000 mg/kg bw were chosen for this in vivo study. Dose formulation analysis 

demonstrated that the prepared samples were 91.2, 86.9, and 82.0-82.9% of target, respectively, with 

Ò 10.0% RSD; indicating that the formulations were accurately prepared and homogenous. No test 

item was detected in the vehicle control sample. 

Methyl methanesulfonate (MMS) was administered at a dose level of 40 mg/kg/day. 

 

B. Test performance 

Experimental phase: May 30 to June 27, 2017. 

 

1. Treatment times 

All animals of the control and treatment groups were dosed on two consecutive days (Study Days 1 and 

2) with the vehicle / with test substance. The second dose occurred approx. 21 hours after the first dose.  

Animals of the positive control group were dosed with the positive control (Methyl methanesulfonate) 

once approx. 3 to 4 hours prior to euthanasia on day 2. Animals initially were treated (on Day 1 at T=0) 

with the test or control substances and euthanized at the appropriate time as described in Table 3.8.2.5- 

1.  
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Table 3.8.2.5- 1:  Comet assay design 

Treatment group 

Dose level 

(mg/kg 

bw/day) 

Dose 

volumeA 

(mL/kg/   

Route of 

applicationB 

No. of 

animals 

per sex 

Euthanasia time 

(hours after 

treatment) 

Negative control (vehicle) 0 10 Oral, gavage 6 3-4 

Fluopicolide 

500 10 Oral, gavage 6 3-4 

1000 10 Oral, gavage 6 3-4 

2000 10 Oral, gavage 6 3-4 

Positive control (MMS)C 40 10 Oral, gavage 3 3-4 
A  Based upon individual body weight 
B Using appropriately sized disposable polypropylene syringes with gastric intubation tubes (needles). The route has been 

routinely used and is widely-accepted for use in the mammalian alkaline comet assay 
C  Animals dosed only once on day 2. 

 

2. Tissue collection for Comet assay: 

All animals were euthanized 3 to 4 hours after the last dose (Study Day 2) by CO2 asphyxiation, and 

then, the following was performed:  

-  Animals were dissected and the liver and one kidney were removed and collected. 

-  A section of the liver and kidney were cut and placed in formalin for possible histopathology analysis. 

-  Another section of the liver and remaining kidney was placed in chilled mincing solution (Hanksô 

balanced salt solution with EDTA and DMSO) and was used in preparation of cell suspensions and 

Comet slides. 

 

3. Preparation of cell suspensions and Comet slides: 

A portion of each dissected liver and kidney were placed in 3 mL of cold mincing buffer, then the liver 

and kidney were finely cut (minced) with a pair of fine scissors to release the cells. Each cell suspension 

was strained through a Cell Strainer into a pre-labeled 50 mL polypropylene conical tube and the 

resulting liver and kidney cell suspensions were placed on wet-ice. An aliquot of the suspensions were 

used to prepare the Comet slides. 

 

Preparation of slides: 

From each liver and kidney suspensions, an aliquot of 2.5 µL was mixed with 75 µL (0.5 %) of low 

melting agarose. The cell/agrose suspension was applied to microscope slides commercially available 

pre-treated multi-well slides. Commercially purchased multi-well slides were used and these slides have 

3 individual circular areas, referred to as wells in the text below.  The slides were kept at 2-8 °C for at 

least 15 minutes to allow the gel to solidify. Slides will be identified with a random code that reflects 

the study number, group, animal number, and organ/tissue. At least two Trevigen, Inc 3-well slides were 

prepared per animal per tissue.  Three wells were used in scoring and the other wells were designated 

as a backup. Following solidification of agarose, the slides were placed in jars containing lysis solution. 

 

Lysis: 

Following solidification of agarose, the slides were submerged in a commercially available lysis solution 

supplemented with 10% DMSO on the day of use. The slides were kept in this solution at least overnight 

at 2-8 °C. 
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Unwinding: 

After cell lysis, slides/wells were washed with neutralization buffer (0.4 M tris hydroxymethyl 

aminomethane in purified water, pH ~7.5) and placed in the electrophoresis chamber. The chamber 

reservoirs were slowly filled with alkaline buffer composed of 300 mM sodium hydroxide and 1 mM 

EDTA (disodium) in purified water. The pH was > 13. All slides remained in the buffer for ~20 minutes 

at 2-10 °C and protected from light, allowing DNA to unwind. 

 

Electrophoresis: 

Using the same buffer, electrophoresis was conducted for 30 minutes at 0.7 V/cm, at 2-10 °C and 

protected from light. The electrophoresis time was constant for all slides. 

 

Neutralization: 

After completion of electrophoresis, the slides were removed from the electrophoresis chamber and 

washed with neutralization buffer for at least 10 minutes. The slides (gels) were then dehydrated with 

200-proof ethanol for at least 5 minutes, then air dried for at least 4 hours and stored at room temperature 

with desiccant.  

 

Staining: 

Slides were stained with a DNA stain (i.e., Sybr-goldTM) prior to scoring. The stain solution was prepared 

by diluting 1 µL of Sybr-goldTM stain in 15 mL of 1xTBE (tris-boric acid EDTA buffer solution). 

 

4. Evaluation of DNA damage:  

Three slides/wells per organ/animal were used. Fifty randomly selected, non-overlapping cells per 

slide/well were scored resulting in a total of 150 cells evaluated per animal for DNA damage using the 

fully validated automated scoring system Comet Assay IV from Perceptive Instruments Ltd. (UK). 

The following endpoints of DNA damage were assessed and measured: 

- Comet Tail Migration; defined as the distance from the perimeter of the Comet head to the last visible 

point in the tail. 

- % Tail DNA; (also known as % tail intensity or % DNA in tail); defined as the percentage of DNA 

fragments present in the tail. 

- Tail Moment (also known as Olive Tail moment); defined as the product of the amount of DNA in 

the tail and the tail length [(% Tail DNA x Tail Length) / 100)]. 

 

Each slide was also examined for indications of cytotoxicity. The rough estimate of the percentage of 

ñcloudsò was determined by scanning 150 cells per animal, when possible (percentage of ñcloudsò was 

calculated by adding the total number of clouds for all slides scored, dividing by the total number of 

cells scored and multiplying by 100). The ñcloudsò, also known as ñhedgehogsò, are a morphological 

indication of highly damaged cells often associated with severe genotoxicity, necrosis or apoptosis. A 

ñcloudò is produced when almost the entire cell DNA is in the tail of the comet and the head is reduced 

in size, almost nonexistent. ñCloudsò with visible gaps between the nuclei and the comet tail were 

excluded from comet image analysis.   

The Comet slides, which are not permanent (the slides can be affected/damaged by environmental 

storage conditions), will be discarded prior to report finalization. 
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5. Histopathology Evaluation 

A portion of each dissected tissue was placed in formalin (10% neutral-buffered formalin) for possible 

histopathology analysis. Per the study protocol, histopathology evaluation was not performed since 

biologically significant increases in DNA damage were not observed.  

All unused tissues/slides/blocks and tissue samples saved for histopathology will be discarded prior to 

finalization of the report. 

 

6. Statistical Analysis 

The median value of 150 counts of % Tail DNA, Tail moment and Tail migration were determined and 

presented for each animal in each treatment group for each organ.  The mean and standard deviation of 

the median values only for % Tail DNA were presented for each treatment group.  Statistical analysis 

was performed only for % Tail DNA.   

In order to quantify the test substance effects on DNA damage, the following statistical analysis was 

performed:  

¶ The use of parametric or non-parametric statistical methods in evaluation of data was based on 

the variation between groups. The group variances for % Tail DNA generated for the vehicle and 

test substance groups were compared using Leveneôs test (significant level of p ¢ 0.05). If the 

differences and variations between groups were found not to be significant, a parametric one-way 

ANOVA followed by a Dunnettôs post-hoc test was performed (significant level of p < 0.05).  

¶ A linear regression analysis was conducted to assess dose responsiveness in the test substance 

treated groups (p Ò 0.01).  

¶ A pair-wise comparison (Studentôs T-test, p Ò 0.05) was used to compare the positive control 

group to the concurrent vehicle control group.  

 

7. Criteria for Determination of a Valid Assay 

The group mean for the % Tail DNA for each tissue analyzed should ideally be within the distribution 

of the historical negative control database for that tissue, and the positive control group must be 

significantly greater than the concurrent vehicle control group (p Ò 0.05) and should be compatible with 

those observed in the historical positive control data base. 

At least three test substance doses were tested for at least one sampling time. At least five animals per 

group were available for analysis (with the exception of the Comet positive control animal group).   

At least 150 cells/organ/animal were scored for % Tail DNA. In addition, at least 150 cells per organ 

per animal were scored to determine the proportion of hedgehogs as an indication of cytotoxicity.   

The maximum dose evaluated for Comets must 

a) be the MTD or MFD, or 

b) in the absence of cytotoxicity or MFD, a dose of 2000 mg/kg bw/day (limit dose) was used.  

 



ANNEX I TO THE CLH REPORT FOR FLUOPICOLIDE 

141 

8. Evaluation of Test Results 

The test substance was considered to have induced a positive response if  

a) at least one of the group mean for the % Tail DNA of the test substance doses exhibited a statistically 

significant increase when compared with the concurrent negative control (p Ò 0.05), and 

b) when multiple doses were examined at a particular sampling time, the increase was dose-related 

(p Ò 0.01) and  

c) results of the group mean or of the individual animals of at least one group were outside the 

distribution of the historical negative control database for that tissue.  

 

The test substance was considered to have induced a clear negative response if none of the criteria for a 

positive response were met and there was direct or indirect evidence supportive of exposure of, or 

toxicity to, the target tissue.  

If the response was neither clearly positive nor clearly negative, or in order to assist in establishing the 

biological relevance of a result, the data were evaluated by expert judgment and/or further investigations. 

Any additional work was only carried out following consultation with, and at the request of, the Sponsor. 

In some cases, even after further investigations, the data set precluded making a conclusion of positive 

or negative, at which time the response was concluded to be equivocal. In such cases, the Study Director 

used sound scientific judgment and reported and described all considerations. 

Biological significance of a positive, negative and equivocal result was based on the information on 

cytotoxicity at the target tissue. Where positive or equivocal findings were observed solely in the 

presence of clear evidence of cytotoxicity (e.g. histopathology evaluation, changes in clinical chemistry 

measures), the study was concluded as equivocal for genotoxicity unless there was enough information 

that was supportive of a definitive conclusion. In the case of a negative study outcome where there were 

signs of toxicity at all doses tested, further study at non-toxic doses may be advisable. 

 

9. Electronic Data Collection Systems 

Electronic systems used for the collection or analysis of data included but not limited to the following 

(version numbers are maintained in the system documentation):   

Table 3.8.2.5- 2:  Electronic Data Collection Systems 

 System  Purpose 

- LIMS Labware System - Test Substance Tracking 

- Excel (Microsoft Corporation) - Calculations/Randomization 

- Minitab  - Statistics 

- Kaye Lab Watch Monitoring System (Kaye GE) - Environmental Monitoring 

- BRIQS - Deviations and audit reporting 

- Comet Assay IV(Perceptive Instruments) - Scoring slides 
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II. Results and Discussion 

A. Comet assay 

No mortalities occurred and no clinical sign of toxicity were obtained at doses of 500 and 1000 mg/kg 

bw. At 2000 mg/kg bw piloerection was observed. No effect on the body weight development was seen. 

 

Liver: 

The mean % Tail DNA in liver cells are summarized for each treatment group and presented in the 

following table.  

Table 3.8.2.5- 3:  % tail DNA (group mean) in liver cells following administrations of test substance 

Samples collected 3 to 4 hours post-last dose 

Treatment (mg/kg bw) No. of animals Group mean 

(% of Clouds) 

Tail DNA (%) A 

(Mean±SD) 

Negative control 6 0.3 0.68±0.42 

Fluopicolide (500) 6 4.0 1.16±0.68 

Fluopicolide (1000) 6 2.5 1.32±0.42 

Fluopicolide (2000) 6 2.8 1.62±1.08 

MMS (40)B 3 23.7 28.84±1.42* 

HCD ï negative control - - 0.012 ï 3.51 
A  Mean of 3 or 6 animals  
B  Methyl methanesulfonate (MMS), positive control for Comet assay, orally administered only once at 3 to 4 hours prior 

to organ collection on day 2. 

SD = Standard Deviation 

HCD: Range of studies performed 2011 to 2015  

* p Ò 0.05 (Studentôs t-test) 

 

Median values for the % Tail DNA, Tail moment and Tail migration (µm) for liver cells are calculated 

per 150 cells for each animal and are presented in Table 3.8.2.5- 4. 


































































































































































































































































































































































































































































































































































































































































































