A Rat Medium-term Liver Bioassay
for Carcinogens



Liver as a Target Organ for Carcinogenicity

No. of Carcinogenic chemicals
Data source Chemicals
evaluated TOtaI Liver
|IARC 587 147 87 (59%)
NCI/NTP 224 149 80 (54%)

IARC Monographs, Supplement 7, 1987
E. Zeiger, Cancer Res., 1987
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Animals : 6-week-old, F344 male rats
: DEN, 200mg/kg, i.p.
&4 :Saline, i.p.
v : 2/3 Partial Hepatectomy
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B : Test compounds

End-point marker : GST-P Positive Liver Cell Foci
Rat Medium-term Liver Bioassay for Carcinogens



Advantages of the Rat Medium-term Liver Bioassay
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. Good correlation with long-term carcinogenicity data.
. Predictability of carcinogenic dose with clear dose-

response relationship.

Positive detection of many non-genotoxic
nepatocarcinogens.

Detection of hepatocarcinogens reported only in mouse.
Small amount of test chemicals.

Saving animals, time and cost.

Detection of modifying potentials of chemicals on liver
carcinogenesis.
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A Medium-term Multi-organ Bioassay



Basic Concepts for the Rat Medium-term
Multi-organ Bioassay for Carcinogens

1.Detection of carcinogenic agents, especially
those targeting organs other than the liver,
using a single bioassay model.

2. Analysis of modifying effects (enhancement
or inhibition) of test chemicals in multi-organs.

3. Dose response analysis of test chemicals In
multi-organ carcinogenesis, including at low
dose.
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Animals : 6-week-old, F344 male rats
DMBDD treatments
: DEN, 100mg/kg, i.p.
: MNU, 20mg/kg, i.p.
: DMH, 40mg/kg, s.c.
: BBN, 0.05% in drinking water
: DHPN, 0.1% in drinking water, 2 weeks

v
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B : Test chemicals
I

: Basal diet

Rat Multi-Organ Bioassay (DMBDD Methods)



Carcinogens Used in the Rat
Multi-organ Carcinogenesis Bioassay

Route of

Carcinogen o ]
J Administration

Main Target Organs

DEN .. Liver

MNU .p. Esophagus, Forestomach,
Glandular stomach, S. intestine,
Kidney, Urinary bladder,
Nervous system

BBN Water Urinary Bladder
DHPN Water Lung, Thyroid, Kidney

DMH S.C. Colon




Endpoint Markers Available for the Rat Medium-term
Multi-Organ Bioassays for Carcinogens

Organ Marker Lesions

Nasal cavity PN hyperplasia, Papilloma, Carcinoma
Lung Hyperplasia, Adenoma, Carcinoma
Tongue, Esophagus PN hyperplasia, Adenoma, Carcinoma
Forestomach Hyperplasia, Adenoma, Carcinoma
Glandular stomach PAPG, Hyperplasia, Adenoma, Carcinoma
Intestines ACF, Adenoma, Carcinoma

Liver GST-P positive foci, Adenoma, Carcinoma
Pancreas Acinar cell focus, Adenoma, Carcinoma
Kidneys Altered tubulus, Adenoma, Carcinoma
Urinary bladder PN hyperplasia, Adenoma, Carcinoma
Thyroid Adenoma, Carcinoma

Prostate Dysplasia, Carcinoma

PN, papillary or nodular;
PAPG, pepsinogen 1 altered pyloric glands



CONCLUSIONS

The rat medium-term liver bioassays for
carcinogens and the rat multi-organ
bioassays for carcinogens are useful
and reliable methods to detect
carcinogenic or modifying potentials for
screening of chemicals.
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