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[Tumor initiating Effects of Nitric Oxide Donors in Two-Stage Mouse Skin Carcinogenesis and its Prevention. ]
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Nitric oxide (NO) plays an important role in number of physiological functions.
Hence NO may be useful for treatment of several diseases. But NO is also a
mutagen and can cause mutations in both microorganisms and mammalian
cells. To examine the possible role of NO induced carcinogenesis, we tested the
effects of NO donors, new type NO donors, S-Nitrosothiol and Peroxynitrite
(PN) in two-stage mouse skin carcinogenesis. Female SENCER mouse (6weeks
of age) were treated topleally with single dose of PN solution followed by TPA
twice a weekly for 20 weeks. Tumor incidences were 100% with 5 to 6 papillo-
mas per mouse at and of experiment, To characterize genetic events during
nitric oxide induce carcinogenesis, papillomas DNA was extracted and H-ras
axons were amplified by PCR for analysis of H-ras 61 codon mutation.

This leads to elevated levels of activated ras gone, contributing to their pro-
duction of H-ras mutation correlate with induction of PN tumor initiating ef-
fect and/or an important early overts in carcinogenesis And naturally occur-
ring materisis (curucumin etc.) inhibit NO induced tumor initiation, these ef-
fects of naturally occurring compounds that they may be useful prevention
against NO induced damage.
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BEnglish translation

In our pursuit of integrative medicine, we aimed at finding drugs that
cause no adverse drug reactions. Drugs used in Western medicine are
purified subjects with identified chemical structures. However, these
drugs can become a poison by a dosing error, and always accompany
adverse drug reactions. On the other hand, the disadvantage of tradi-

tional Chinese prescriptions is that, since these prescriptions are the
mixtures of several herbal medicines, the effective substance is un-
identifiable. This is a problem in predicting adverse drug reaction in the
concomitant use of a traditional Chinese prescription with other drugs.
Therefore, "Integrative medicine" has been established as the third
medicine, which is neither Western medicine nor Oriental medicine.
In integrative medicine, "drugs" are extracts containing active ingre-
dients whose structures and functions have been identified. These
"drugs" have just recently been recognized as functional foods and
are extracts of the products that have already been approved as
foods. Therefore, these "drugs" are characterized as having no ad-
verse drug reactions. Under these circumstances, we investigated the
anti-tumor effects of products from basidiomycete, a herbal medicine
and a bark tea extract, and obtained the following results.

PSK, which is an extract from a basidiomycete species, kawaratake
mushroom, contains 3-D-glucan-protein complex as the major ingre-
dient. The extract from another basidiomycete species, agaricus
mushroom, contains a-D-glucan-protein complex and p-D-glucan-
protein complex as the major ingredients. On the other hand, the ma-
jor ingredient of lentinan, which is the purified substance from a ba-
sidiomycete species, shiitake mushroom, is 3-D-glucan.

In an artificial metastasis model in mice, PSK and agaricus products
inhibited the growth of both the primary and metastatic lesions,
whereas no growth inhibition was observed with lentinan. In other
words, it is demonstrated that extracts as compared with the purified
substance exert a clear anti-tumor effect by enhancing immunocom-
petence. Then, cepharanthin extracted from Stephania cepharantha
Hayata and the purified alkaloid were compared in the double graf-
ted tumor System. As a result, the extracted cepharanthin had a
higher anti-tumor effect. TAHEEBO tea, which is an extract from the
bark of the NOUZENKAZURA tree, contains naphthoquinones as the
major ingredient. The hot-water extract of TAHEEBO tea was exam-
ined in the double grafted tumor system and was found to have an
anti-tumor effect. Therefore, PSK, agaricus products, cepharanthin,
and TAHEEBO tea were comparable in their inhibition of tumor cell
invasion, induction of apoptosis in tumor cells, and growth inhibition
of vascular endothelial cells.
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