
Appendix 6: Meeting materials at Kyoto meeting 

This appendix is a modified material originally used at Kyoto meeting held 

on Sep. 12-13, 2011.  This appendix is arranged in the following orders: 

 

1. Test chemical code 

2. Summary of results and discussion in test facility without chemical name 

3. Graphs of % DNA in tail 

4. Graphs of % hedgehog 

5. Discussion about judgment with all participants in the meeting under 

blind-condition 

6. Disclosure of chemical name.  Conclusion is described with red letters. 



Code: A4201 



A4201 

Dose level: 50, 100, 200 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (examined at all dose levels) 

 Liver: no abnormalities 

 Stomach: not examined due to negative results of comet assay 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

genotoxic damage.  



Each point shows the mean and confidence interval.  

When the lower or higher confidence interval is more 

than or less than zero, it indicates statistical 

significance. 

Estimate . 

Dose dependency . 
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A4201: 1,3-Dichloropropene 

Category: Genotoxic carcinogen 
 

Dose level: 50, 100, 200 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (examined at all dose levels) 

 Liver: no abnormalities 

 Stomach: not examined due to negative results of comet assay 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

genotoxic damage.  VMT agrees to this consideration. 

 

Note: histopathology in BSRC at the highest dose level 

 Liver (hepatocyte): decrease in glycogen (5/5 rats), vacuolation (4/5 rats ), 

eosinophilic change (1/5 rats), anisonucleosis (5/5 rats).  BSRC’s pathologist 

did not consider that those changes affected the positive result in Comet 

assay. 

 Stomach: no remarkable change 

 

 



Code: A4204 



A4204 
Dose level: 2.5, 5, 10 mg/kg/day 

 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (details unknown: only comments from pathologist) 

 Liver: All samples showed similar changes.  There was a distinct lobular 

pattern in the distribution of abnormalities. The periportal region was 

characterized by acute vacuolization of hepatocytes with medium sized 

vacuoles that most likely contain triglycerides: (e.g. Lipidosis).  Toward the 

centrilobular region there was an increase in Kupffer cells associated with 

single cell necrosis and infiltration with small numbers of inflammatory cells 

(macrophages).  The changes are suggestive of immediate toxicity to the 

hepatocytes leading to the lipidosis, followed by cumulative effects in the 

centrilobular region affecting cell metabolism and causing liver cell necrosis 

(Acute Hepatotoxicity). 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

genotoxic damage. 

 Inconclusive at Kyoto mtg. due to incomplete histopathology, and the 

chemical name kept secret. VMT requested lab L to submit more detailed 

histopathology data and asked possibility of retest with lower dose levels.  

Lab L, however, did not have the detailed data and could not retest it, and 

Lab O examined A4204 on behalf of Lab L. 



Data in Lab L 



Data in Lab L 
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To describe figures when available 

(data are already available) 



To describe figures when available 

(data are already available) 
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Category: Genotoxic carcinogen 
 

Dose level: 0.63, 1.25, 2.5 mg/kg/day (retested in Lab O) 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (in BSRC at the highest dose level) 

 Liver: No remarkable change related to the treatment 

 Stomach: No remarkable change related to the treatment 
 

Discussion 

 Increased % DNA in tail in the liver would indicate genotoxic damage.   

A4204: N-Nitrosodimethylamine 



Code: A4206 



A4206 
Dose level: 6.25, 12.5, 25 mg/kg/day 

 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (details unknown: only comments from pathologist) 

 Liver: All samples showed similar changes.  There was a distinct lobular 

pattern in the distribution of abnormalities. The periportal region was 

characterized by acute vacuolization of hepatocytes with medium sized 

vacuoles that most likely contain triglycerides: (e.g. Lipidosis).  Toward the 

centrilobular region there was an increase in Kupffer cells associated with 

single cell necrosis and infiltration with small numbers of inflammatory cells 

(macrophages).  The changes are suggestive of immediate toxicity to the 

hepatocytes leading to the lipidosis, followed by cumulative effects in the 

centrilobular region affecting cell metabolism and causing liver cell necrosis 

(Acute Hepatotoxicity). 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

genotoxic damage. 

 Inconclusive at Kyoto mtg. due to incomplete histopathology, and the 

chemical name kept secret. VMT requested lab L to submit more detailed 

histopathology data and asked possibility of retest with lower dose levels.  

Lab L, however, did not have the detailed data and could not retest it, and 

Lab O examined A4206 on behalf of Lab L. 



Data in Lab L 



Data in Lab L 
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To describe figures when available 

(data are already available) 



To describe figures when available 

(data are already available) 
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A4206: 1,2-Dimethylhydrazine 2HCl 

Category: Genotoxic carcinogen 
 

Dose level: 1.56, 3.13, 6.25 mg/kg/day (retested in Lab O) 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

  Histopathology (in BSRC at the highest dose level) 

 Liver: No remarkable change related to the treatment (focal necrosis in 

hepatocytes was noted in 1/5 rats, but was considered to be a spontaneous 

change often observed in untreated rats) 

 Stomach: No remarkable change related to the treatment 
 

Discussion 

 Increased % DNA in tail in the liver would indicate genotoxic damage.  



Code: A4208 



A4208 

Dose level: 6, 12.5, 25 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (examined at all dose levels) 

 Liver: no abnormalities 

 Stomach: single cell necrosis (grade: very slight) at all dose levels 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

genotoxic damage. 
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A4208: Cisplatin 

Category: Genotoxic carcinogen 
 

Dose level: 6, 12.5, 25 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (examined at all dose levels) 

 Liver: no abnormalities 

 Stomach: single cell necrosis (grade: very slight) at all dose levels 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

genotoxic damage.  VMT and mtg. participants agree to this consideration. 

 Take a note that single cell necrosis with very slight grade did not increase % 

DNA in tail in the stomach. 

 This compound can be judged to have genotoxic potential based on the 

result in liver. 

 This chemical is classified as a cross-linker.  Take a note that % DNA in tail 

was not decreased. 



Code: A4209 



A4209 

Dose level: 500, 1000, 2000 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver, Equivocal in Stomach (trend +) 
 

Histopathology (examined at 2000 mg/kg/day) 

 Liver: no abnormalities 

 Stomach: no abnormalities 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

DNA damage. 
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A4209: Azidothymidine 

Category: Genotoxic carcinogen 
 

Dose level: 500, 1000, 2000 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver, Equivocal in Stomach (trend +) 
 

Histopathology (examined at 2000 mg/kg/day) 

 Liver: no abnormalities 

 Stomach: no abnormalities 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

DNA damage.  VMT and mtg. participants agree to this consideration. 

 This compound can be judged to have genotoxic potential based on the 

result in liver.  Therefore, no further investigation for the equivocal response 

in stomach would be required. 



Code: A4210 



A4210 

Dose level: 37.5, 75, 150 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver and Stomach 
 

Histopathology (examined at 150 mg/kg/day) 

 Liver: apoptosis (grade: minimal or slight), focal necrosis (minimal, 1/5 rats), 

increased glycogen content (minimal), leukocytosis (minimal) 

 Stomach: submucosal inflammatory cell infiltration (minimal or slight), 

increased mitotic figures (minimal) 
 

Discussion 

 This lab considered that there was no histopathologically significant finding in 

the liver, and thus increased % DNA in tail would indicate genotoxic damage.  

 This lab considered that increased % DNA in tail in the stomach would 

indicate genotoxic damage because of no cytotoxic histopathological finding. 

 This compound can be judged to have genotoxic potential based on the 

result in both liver and stomach. 
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A4210: p-Chloroaniline 

Category: Genotoxic carcinogen 
 

Dose level: 37.5, 75, 150 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver and Stomach 
 

Histopathology (examined at 150 mg/kg/day) 

 Liver: apoptosis (grade: minimal or slight), focal necrosis (minimal, 1/5 rats), 

increased glycogen content (minimal), leukocytosis (minimal) 

 Stomach: submucosal inflammatory cell infiltration (minimal or slight), 

increased mitotic figures (minimal) 
 

Discussion 

 This lab considered that there was no histopathologically significant finding in 

the liver, and thus increased % DNA in tail would indicate genotoxic damage.  

VMT and mtg. participants agree to this consideration. 

 This lab considered that increased % DNA in tail in the stomach would 

indicate genotoxic damage because of no cytotoxic histopathological finding.  

VMT and mtg. participants agree to this consideration. 

 This compound can be judged to have genotoxic potential based on the 

result in both liver and stomach. 

 Comments in mtg.: since increased % DNA in tail was also noted at 75 mg/kg, 

histopathology of this dose level would give useful information. 



A4210: p-Chloroaniline 

Note: histopathology in BSRC at the highest dose level 

 Liver (hepatocyte): decrease in glycogen (5/5 rats), vacuolation (2/5 rats ), 

single cell necrosis (5/5 rats).  BSRC’s pathologist did not consider that those 

changes affected the positive result in Comet assay. 

 Stomach: no remarkable change 

 

 



Code: A4211 



A4211 

Dose level: 131.3, 262.5, 525 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver, Equivocal in Stomach (Dunnett +) 
 

Histopathology (examined at 525 mg/kg/day) 

 Liver: hepatocyte apoptosis (grade: minimal, 1/5 rats), occasional or 

increased mitotic figures (minimal), inflammatory foci (minimal, 1/5 rats), no 

finding (1/5 rats) 

 Stomach: apoptosis (minimal, 1/5 rats), submucosal inflammatory cell 

infiltration (minimal and focal, 1/5 rats), increased mitotic figures (minimal) 
 

Discussion 

 This lab considered that there was no histopathologically significant finding in 

the liver. But this lab considers that the increase would be no biologically 

significant because it was within their historical control range.  
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A4211: t-Butylhydroquinone 

Category: Non-carcinogen 
 

Dose level: 131.3, 262.5, 525 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver, Equivocal in Stomach (Dunnett +) 
 

Histopathology (examined at 525 mg/kg/day) 

 Liver: hepatocyte apoptosis (grade: minimal, 1/5 rats), occasional or 

increased mitotic figures (minimal), inflammatory foci (minimal, 1/5 rats), no 

finding (1/5 rats) 

 Stomach: apoptosis (minimal, 1/5 rats), submucosal inflammatory cell 

infiltration (minimal and focal, 1/5 rats), increased mitotic figures (minimal) 
 

Discussion 

 This lab considered that there was no histopathologically significant finding in 

the liver.  VMT agrees to this consideration, and thus increased % DNA in tail 

in the liver would indicate genotoxic damage.  But this lab considers that the 

increase would be no biologically significant because it was within their 

historical control range.  We have already decided that judgment in this 

validation study was simply conducted based on statistical analysis results. 

 Since this compound can be judged to have genotoxicity based on the result 

in liver (discussion will be needed), no further investigation for the equivocal 

response in stomach would be required. 



Note: histopathology in BSRC at the highest dose level 

 Liver (hepatocyte): increase in mitosis (4/5 rats), anisonucleosis (3/5 rats ), 

no remarkable change (1/5 rats).  BSRC’s pathologist did not consider that 

those changes affected the positive result in Comet assay. 

 Stomach: no remarkable change 

 

 

A4211: t-Butylhydroquinone 



Code: A4213 



A4213 

Dose level: 20, 40, 80 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver and Stomach 
 

Histopathology (examined at all dose levels) 

 Liver: neutrophilic infiltration of the portal areas (minimal or slight) and 

hypertrophy of the bile duct epithelium at all dose levels 

 Stomach: 

• 20, 40 mg/kg/day: no abnormalities 

• 80 mg/kg/day: single cell necrosis (grade: minimal, 1/5 rats), erosion 

(minimal, 1/5 rats), inflammation or inflammation cell infiltration (minimal), 

congestion (slight, 1/5 rats) 
 

Discussion 

 This lab considered that increased % DNA in tail in both organs would 

indicate DNA damage. 
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A4213: Methyl methanesulfonate 

Category: Genotoxic carcinogen 
 

Dose level: 20, 40, 80 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver and Stomach 
 

Histopathology (examined at all dose levels) 

 Liver: neutrophilic infiltration of the portal areas (minimal or slight) and 

hypertrophy of the bile duct epithelium at all dose levels 

 Stomach: 

• 20, 40 mg/kg/day: no abnormalities 

• 80 mg/kg/day: single cell necrosis (grade: minimal, 1/5 rats), erosion 

(minimal, 1/5 rats), inflammation or inflammation cell infiltration (minimal), 

congestion (slight, 1/5 rats) 
 

Discussion 

 This lab considered that increased % DNA in tail in both organs would 

indicate DNA damage.  VMT and mtg. participants agree to this consideration. 

 This compound can be judged to have genotoxicity based on the result in 

liver and stomach. 



Note: histopathology in BSRC at the highest dose level 

 Liver : infiltration of neutrophil (5/5 rats).  BSRC’s pathologist did not consider 

that those changes affected the positive result in Comet assay. 

 Stomach: erosion (2/5 rats), proliferation of surface epithelial cells (2/5 rats). ).  

BSRC’s pathologist did not consider that those changes affected the positive 

result in Comet assay. 

 

 

A4213: Methyl methanesulfonate 



Code: A4214 



A4214 

Dose level: 150, 300, 600 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (examined at all dose levels) 

 Liver:  

• 150 mg/kg/day: no abnormalities 

• 300, 600 mg/kg/day: mitoses in hepatocyes and hemopoiesis were less 

frequently or absent 

 Stomach: no abnormalities 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

DNA damage. 
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A4214: 2,6-Diaminotoluene 

Category: Genotoxic non-carcinogen 
 

Dose level: 150, 300, 600 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (examined at all dose levels) 

 Liver:  

• 150 mg/kg/day: no abnormalities 

• 300, 600 mg/kg/day: mitoses in hepatocyes and hemopoiesis were less 

frequently or absent 

 Stomach: no abnormalities 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would indicate 

DNA damage.  VMT and mtg. participants agree to this consideration. 

 This compound can be judged to have genotoxicity based on the result in 

liver. 

 This chemical showed inconsistent data in the previous validation phase.  

After that, the study protocol had been matured, and thus a clear positive 

result would be obtained. 



Note: histopathology in BSRC at the highest dose level 

 Liver (hepatocyte): decrease in glycogen (1/5 rats).  BSRC’s pathologist did 

not consider that this changes affected the positive result in Comet assay. 

 Stomach: no remarkable change. 

 

 

A4214: 2,6-Diaminotoluene 



Code: A4216 



A4216 

Dose level: 125, 250, 500 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Negative in Liver, Decrease in Stomach 
 

Histopathology (examined at all dose levels) 

 Liver: (examination was done, but the results are not described here) 

 Stomach: no histopathology was examined, and the slides seemed not 

prepared.  
 

Discussion 

 No discussion at the present moment.   
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A4216: 8-Hydroxyquinoline 

Category: Genotoxic non-carcinogen 
 

Dose level: 125, 250, 500 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Negative in Liver, Decrease in Stomach 
 

Histopathology (examined at all dose levels) 

 Liver: (examination was done, but the results are not described here) 

 Stomach: no histopathology was examined, and the slides seemed not 

prepared.  
 

Discussion 

 No discussion at the present moment.  Histopathology in the stomach should 

be examined if the slides or paraffin blocks are available.  Such data may 

give useful information to understand the significance of decreased % DNA in 

tail. 



Code: A4220 



A4220 

Dose level: 19, 38, 75 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver and Stomach 
 

Histopathology (examined at all dose levels) 

 Liver: hepatocellular degeneration (grade: minimal to moderate), central vein 

phlebitis (minimal to moderately severe), increased mitosis (minimal or slight), 

bile duct hyperplasia (minimal) 

 Stomach:  

• 19, 38 mg/kg/day: no abnormalities 

• 75 mg/kg/day: erosion/ulcer (1/6 rats), forestomach gastritis (1/5 rats) 
 

Discussion 
 This lab considered that increased % DNA in tail in the liver would be related to 

cytotoxic effects. 

 This lab considered that increased % hedgehog in the stomach with limited 

histopathological changes associated with the tissue toxicity recorded in two animals at 

75 mg/kg would indicate cytotoxicity, and thus increased % DNA in tail in the stomach 

would be related to cytotoxic effects.  
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A4220: Thioacetamide 

Category: Genotoxic carcinogen, Hepatotoxicant 
 

Dose level: 19, 38, 75 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver and Stomach 
 

Histopathology (examined at all dose levels) 

 Liver: hepatocellular degeneration (grade: minimal to moderate), central vein 

phlebitis (minimal to moderately severe), increased mitosis (minimal or slight), 

bile duct hyperplasia (minimal) 

 Stomach:  

• 19, 38 mg/kg/day: no abnormalities 

• 75 mg/kg/day: erosion/ulcer (1/6 rats), forestomach gastritis (1/5 rats) 
 

Discussion 
 This lab considered that increased % DNA in tail in the liver would be related to 

cytotoxic effects.  VMT and mtg. participants agree to this consideration. 

 This lab considered that increased % hedgehog in the stomach with limited 

histopathological changes associated with the tissue toxicity recorded in two animals at 

75 mg/kg would indicate cytotoxicity, and thus increased % DNA in tail in the stomach 

would be related to cytotoxic effects.  VMT and mtg. participants think that the 

increased % DNA would indicate DNA damage because of no clear cytotoxic finding at 

the dose levels. 

 This compound can be judged to have genotoxicity based on the result in stomach. 



Code: A4224 



A4224 

Dose level: 37.5, 75, 150 mg/kg/day in exp. 1; 100, 150, 200 mg/kg/day in exp.2 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (examined at all dose levels for liver) 

 Liver:  

• 37.5 mg/kg/day: no abnormalities 

• 75 mg/kg/day: hypertrophy (grade 1) 

• 150 mg/kg/day: single cell necrosis (grade 1, 2 or 3), hypertrophy (grade 

1 or 2), biliary hyperplasia/hypertrophy (grade 1 or 2) 
 

• 100 mg/kg/day: single cell necrosis (grade 1), hypertrophy (grade 2), 

kupffer cell proliferation diffuse (grade 1) 

• 150 mg/kg/day: single cell necrosis (grade 1 or 2), hypertrophy (grade 2 

or 3), kupffer cell proliferation diffuse (grade 1) 

• 200 mg/kg/day: single cell necrosis (grade 2 or 3), hypertrophy (grade 2 

or 3), kupffer cell proliferation diffuse (grade 1 or 2), oval cell/bile duct 

proliferation (grade 1 or 2) 
 

 Stomach: not examined in exp. 1, and no abnormalities in exp. 2 



A4224 (continued) 

Discussion 

 % DNA in tail in the liver significantly increased at 150 mg/kg/day in exp. 1, 

but the incidence was within the historical control range of lab.  Exp. 2 was 

done, and increased % DNA in tail was noted at 100, 150 and 200 mg/kg/day. 

 This lab considered that the increase would indicate genotoxic damage, 

because the nature and incidence of histopathology were not considered to 

influence the evaluation of the DNA damaging potential of A4224. 
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A4224: 2,4-Diaminotoluene 

Category: Genotoxic carcinogen 
 

Dose level: 37.5, 75, 150 mg/kg/day in exp. 1; 100, 150, 200 mg/kg/day in exp.2 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (examined at all dose levels for liver) 

 Liver:  

• 37.5 mg/kg/day: no abnormalities 

• 75 mg/kg/day: hypertrophy (grade 1) 

• 150 mg/kg/day: single cell necrosis (grade 1, 2 or 3), hypertrophy (grade 

1 or 2), biliary hyperplasia/hypertrophy (grade 1 or 2) 
 

• 100 mg/kg/day: single cell necrosis (grade 1), hypertrophy (grade 2), 

kupffer cell proliferation diffuse (grade 1) 

• 150 mg/kg/day: single cell necrosis (grade 1 or 2), hypertrophy (grade 2 

or 3), kupffer cell proliferation diffuse (grade 1) 

• 200 mg/kg/day: single cell necrosis (grade 2 or 3), hypertrophy (grade 2 

or 3), kupffer cell proliferation diffuse (grade 1 or 2), oval cell/bile duct 

proliferation (grade 1 or 2) 
 

 Stomach: not examined in exp. 1, and no abnormalities in exp. 2 



A4224 (continued): 2,4-Diaminotoluene 

Discussion 

 % DNA in tail in the liver significantly increased at 150 mg/kg/day in exp. 1, 

but the incidence was within the historical control range of lab.  Exp. 2 was 

done, and increased % DNA in tail was noted at 100, 150 and 200 mg/kg/day. 

 This lab considered that the increase would indicate genotoxic damage, 

because the nature and incidence of histopathology were not considered to 

influence the evaluation of the DNA damaging potential of A4224. 

 VMT feels that most of increased % DNA in tail might be related to cytotoxic 

damage, but the increase at 100 mg/kg/day may be judged to indicate DNA 

damage because cytotoxic finding was only grade 1 single cell necrosis.  

Some participants pointed out that high incidence of single cell necrosis (5/5 

rats) might be related to the increased % DNA in tail.  However, such high 

incidence was also noted in negative compounds (A4217, A4235), and thus 

the increased % DNA in tail was considered to indicate genotoxic effects. 

 This compound can be judged to have genotoxicity based on the result in 

liver. 



A4224 (continued): 2,4-Diaminotoluene 

Note: histopathology in BSRC at the highest dose level 

Exp. 1 and 2 

 Liver (hepatocyte): Many changes, but BSRC’s pathologist did not consider 

that this changes affected the positive result in Comet assay. 

 Stomach: no remarkable change. Edema was noted in one rat in Exp. 2. 

 

 



Code: A4227 



A4227 

Dose level: 500, 1000, 2000 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Negative in Liver, Decrease in Stomach 
 

Histopathology (examined at all dose levels) 

 Liver: (examination was done, but the results are not described here) 

 Stomach: acute inflammation (grade: minimal to mild with dose-dependency), 

chronic active inflammation (moderate, 1/5 rats at 2000 mg/kg) 
 

Discussion 

 Decreased % DNA in tail in the stomach might be related to cytotoxicity. 
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A4227: Sodium chloride 

Category: Non-carcinogen 
 

Dose level: 500, 1000, 2000 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Negative in Liver, Decrease in Stomach 
 

Histopathology (examined at all dose levels) 

 Liver: (examination was done, but the results are not described here) 

 Stomach: acute inflammation (grade: minimal to mild with dose-dependency), 

chronic active inflammation (moderate, 1/5 rats at 2000 mg/kg) 
 

Discussion 

 Decreased % DNA in tail in the stomach might be related to cytotoxicity. 

 What is the rationale of decreased % DNA in tail, and why is the decrease 

only observed in the stomach in this validation study?  Dr. Kitamoto has data  

that % DNA in tail in the stomach mucosa decreases in the depths compared 

with the surfaces, and she suggested that this phenomenon might be related 

to decreased % DNA in tail for cytotoxic chemicals, because such chemicals 

would give more damage for the surface mucosa (and the cells would be 

lost) and thus comet analysis would be dose-dependently done for the depth 

mucosa. 



Code: A4228 



A4228 

Dose level: 15.7, 31.3, 62.5 mg/kg/day in both exp. 1 and 2 
 

Comet (VMT judgment without consideration of histopathology) 

 Exp. 1: Equivocal in Liver (trend +), Decrease in Stomach 

 Exp. 2: Increase in Liver (stomach not tested) 
 

Histopathology (examined with samples of exp. 1) 

 Liver: no abnormalities 

 Stomach:  

• Glandular stomach: edema in lamina propria/submucosal layer at 31.3 

and 62.5 mg/kg/day (grade: very slight or slight). 

• Forestomach (examined at 62.5 mg/kg/day): degeneration/necrosis in 

squamous cells (moderate), edema in lamina propria/submucosal layer 

(moderate), degeneration (vacuolar) in muscle fiber of muscular layer 

(slight), ulcer (non-graded) 
 

Discussion 
 This lab considered that increased % DNA in tail in the liver would be no significant 

because it was within their historical control range.   

 Decreased % DNA in tail in the stomach might be related to cytotoxic damage.  

Necrotic/degenerative changes were not noted in glandular stomach, but in 

forestomach, indicating cytotoxicity of this compound.   
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A4228: Acrylonitrile 
Category: Genotoxic carcinogen 

 

Dose level: 15.7, 31.3, 62.5 mg/kg/day in both exp. 1 and 2 
 

Comet (VMT judgment without consideration of histopathology) 

 Exp. 1: Equivocal in Liver (trend +), Decrease in Stomach 

 Exp. 2: Increase in Liver (stomach not tested) 
 

Histopathology (examined with samples of exp. 1) 

 Liver: no abnormalities 

 Stomach:  

• Glandular stomach: edema in lamina propria/submucosal layer at 31.3 

and 62.5 mg/kg/day (grade: very slight or slight). 

• Forestomach (examined at 62.5 mg/kg/day): degeneration/necrosis in 

squamous cells (moderate), edema in lamina propria/submucosal layer 

(moderate), degeneration (vacuolar) in muscle fiber of muscular layer 

(slight), ulcer (non-graded) 
 

Discussion 
 This lab considered that increased % DNA in tail in the liver would be no significant 

because it was within their historical control range.  But VMT and mtg. participants 

consider that the increase would indicate genotoxic damage. 

 Decreased % DNA in tail in the stomach might be related to cytotoxic damage.  

Necrotic/degenerative changes were not noted in glandular stomach, but in 

forestomach, indicating cytotoxicity of this compound.  To be discussed about rationale 

of the decreased % DNA in tail. 



Code: A4231 



A4231 

 Dose level: 25, 50, 100 mg/kg/day 
 

 Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver and Stomach 
 

 Histopathology (examined at all dose levels) 

 Liver:  

• 25, 50 mg/kg/day: no abnormalities 

• 100 mg/kg/day: single cell necrosis (grade: minimal, 2/5 rats), necrosis (moderate, 

1/5 rats) 

 Stomach: 

• 25, 50 mg/kg/day: no abnormalities 

• 100 mg/kg/day: single cell necrosis (minimal, 1/5 rats), erosion/ulcer (minimal, 1/5 

rats) 
 

 Discussion 

 This lab considered that increased % DNA in tail in both organs would indicate DNA 

damage.   
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A4231: 1,2-Dibromoethane 

 Category: Genotoxic carcinogen 
 

 Dose level: 25, 50, 100 mg/kg/day 
 

 Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver and Stomach 
 

 Histopathology (examined at all dose levels) 

 Liver:  

• 25, 50 mg/kg/day: no abnormalities 

• 100 mg/kg/day: single cell necrosis (grade: minimal, 2/5 rats), necrosis (moderate, 

1/5 rats) 

 Stomach: 

• 25, 50 mg/kg/day: no abnormalities 

• 100 mg/kg/day: single cell necrosis (minimal, 1/5 rats), erosion/ulcer (minimal, 1/5 

rats) 
 

 Discussion 

 This lab considered that increased % DNA in tail in both organs would indicate DNA 

damage.  VMT except for Uno and mtg. participants agree to the consideration, but I 

feel that increase in the liver might be related to cytotoxic damage.  To check the 

relationship between magnitude of increased % DNA in tail and degree (moderate) of 

necrosis  → After mtg., I checked.  Interestingly, the rat having moderate necrosis in the 

liver showed the lowest increase in % DNA in tail in this dose group.  So I also agree to 

lab’s consideration. 

 Overall, this compound can be judged to have genotoxicity based on the results in 

both organs. 



Code: A4237 



A4237 

Dose level: 20, 40, 80 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver, Equivocal in Stomach (Dunnett +) 
 

Histopathology (examined at 80 mg/kg/day for liver or 40 mg/kg/day for stomach) 

 Liver: periportal hepatocellular vacuolation (grade: +), microgranuloma (+, 

1/5 rats) 

 Stomach: thinning of surface mucous cells (+) 
 

Discussion 

 This lab considered that there was no necrosis or apoptosis in the liver, and 

thus increased % DNA in tail would indicate genotoxic damage.  

 This lab considered that the histopathological finding in the stomach might 

indicate cytotoxicity of test compound, and thus increased % DNA in tail at 40 

mg/kg/day might be related to cytotoxic effects.   
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A4237: Cadmium chloride 

Category: Genotoxic carcinogen 
 

Dose level: 20, 40, 80 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver, Equivocal in Stomach (Dunnett +) 
 

Histopathology (examined at 80 mg/kg/day for liver or 40 mg/kg/day for stomach) 

 Liver: periportal hepatocellular vacuolation (grade: +), microgranuloma (+, 

1/5 rats) 

 Stomach: thinning of surface mucous cells (+) 
 

Discussion 

 This lab considered that there was no necrosis or apoptosis in the liver, and 

thus increased % DNA in tail would indicate genotoxic damage.  VMT and 

mtg. participants agree to this consideration. 

 This lab considered that the histopathological finding in the stomach might 

indicate cytotoxicity of test compound, and thus increased % DNA in tail at 40 

mg/kg/day might be related to cytotoxic effects.  VMT might accept this 

consideration.  Some participants suggested that the histopathological 

finding in stomach might not indicate cytotoxicity. 

 This compound can be judged to have genotoxicity based on the result in 

liver.  Therefore, no further investigation for the equivocal response in 

stomach would be required. 



Code: A4238 



A4238 

Dose level: 125, 250, 500 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (250 and 500 mg/kg/day for liver or 500 mg/kg/day for stomach) 

 Liver: 

• 250 mg/kg/day: centrilobular hepatocellular single cell necrosis (grade +), 

centrilobular hepatocellular necrosis (+, 1/5 rats), centrilobular 

hepatocellular vacuolation (+ or ++), centrilobular hepatocellular 

enlargement/granular change (+ or ++), centrilobular inflammatory cell 

infiltration (+ or ++), centrilobular hemorrhage (++, 1/5 rats) 

• 500 mg/kg/day: centrilobular hepatocellular single cell necrosis (+), 

centrilobular hepatocellular necrosis (++, 1/5 rats), centrilobular 

hepatocellular vacuolation (+ or ++), centrilobular hepatocellular 

enlargement/granular change (+ or ++), centrilobular inflammatory cell 

infiltration (+), centrilobular hemorrhage (++, 1/5 rats) 

 Stomach: no abnormalities 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would be related 

to cytotoxic effects.   
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A4238: Chloroform 

Category: Nongenotoxic carcinogen, Hepatotoxicant 
 

Dose level: 125, 250, 500 mg/kg/day 
 

Comet (VMT judgment without consideration of histopathology) 

 Increase in Liver 
 

Histopathology (250 and 500 mg/kg/day for liver or 500 mg/kg/day for stomach) 

 Liver: 

• 250 mg/kg/day: centrilobular hepatocellular single cell necrosis (grade +), 

centrilobular hepatocellular necrosis (+, 1/5 rats), centrilobular 

hepatocellular vacuolation (+ or ++), centrilobular hepatocellular 

enlargement/granular change (+ or ++), centrilobular inflammatory cell 

infiltration (+ or ++), centrilobular hemorrhage (++, 1/5 rats) 

• 500 mg/kg/day: centrilobular hepatocellular single cell necrosis (+), 

centrilobular hepatocellular necrosis (++, 1/5 rats), centrilobular 

hepatocellular vacuolation (+ or ++), centrilobular hepatocellular 

enlargement/granular change (+ or ++), centrilobular inflammatory cell 

infiltration (+), centrilobular hemorrhage (++, 1/5 rats) 

 Stomach: no abnormalities 
 

Discussion 

 This lab considered that increased % DNA in tail in the liver would be related 

to cytotoxic effects.  VMT and mtg. participants agree to this consideration. 



Summary of Histopathology in Negative Compounds 

 In most of negative compounds, there seems no histopathological finding that 

indicates cytotoxicity related to chemical treatment, except the following 

examples. 
 

A4215: single cell necrosis in glandular stomach mucosa (minimal, 2/5 rats at 

25 mg/kg, 5/5 rats at 50 and 100 mg/kg) 
 

A4217: single cell necrosis in hepatocytes (minimal to slight, 5/5 rats at 500 

mg/kg) 
 

A4235: eosinophilic degeneration/necrosis in hepatocytes (grade: slight, 5/5 

rats at 2000 mg/kg) 
 

Many chemicals (e.g., A4223, A4232, A4233…): ulcer/erosion in glandular 

stomach or forestomach (minimal to slight or mild).  These findings are often 

observed in rats incidentally by stress, and thus may not always indicate 

cytotoxicity. 
 

Above results supports that very weak histopathological findings indicating 

cytotoxicity may not affect increased % DNA in tail in the liver and stomach. 


