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In drug development, it is important to identify effective candidate substances that do not show
unacceptabl e toxicity from alarge number of seeds at an early stage and introduce them into clinical
trials. Among all kinds of toxicity, carcinogenicity is one of the biggest concern and that require
sufficient examination including 2 yearsrat carcinogenicity study.

It is considered necessary to develop an evaluation method using new parameters that can be
applied to non-clinical studies of relatively short-term administration conducted in the early stage of
drug development, which contributes to efficient carcinogenicity evaluation and shortening of
development period.

v-H2AX is one of the phosphorylated histone proteins common to many species and is also
known as a sensitive marker of DNA damage. Our group has been evaluating that
immunohistochemical staining using anti-y-H2A X antibody as a possible index of carcinogenic
potential on rat bladder mucosain a 28-day repeated-dose study of 65 compounds. The outcomes
have shown that bladder carcinogenicity can be detected with a sensitivity of 82.9% (29/35) and a
specificity of 100% (30/30).



In this study, the liver, which is the target organ of about half of the rodent chemical carcinogens,
and the kidney, which is one of the main organs, are targeted by immunohistochemical staining for
vy-H2AX. The purpose was to develop anew in vivo evaluation method that enables detection of
organ-specific carcinogenicity in a short period of time.

To evauate the carcinogenicity of renal tubular epithelium, the ratio of the cell with y-H2AX
formation detected by immunohistochemical staining on a sample in which the test substance was
repeatedly administered to 5 rats per group for 28 days was examined and the values were
statistically analyzed. The outcome showed that renal carcinogens could be detected with high
sensitivity of 88.9% (8/9) and specificity of 100% (7/7). Thisy-H2A X formation was also observed
to have a dose-response with the dose of the test substance. In the liver, sufficient detection
sensitivity was not obtained when only the increase in y-H2AX formation was used as an index, but
sensitivity reached 100% (10/10) by combination with the increased expression of EpiCAM, which
is known as a stemcell marker of hepatocytes.

Based on the above results, it was shown that the carcinogenicity of the liver and kidney could be
detected with high sensitivity in a short period of time by using the histopathological specimen of the
28-day repeated-dose studies adding an evaluation of immunohistochemical staining for y-H2AX
formation and stem cell markers. Further analysis for specificity in the liver and application for other

organs are expected.
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