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Abstract

Cancer is the leading desth cause in Tawan. It becomes an urgent issue to
search for medicines againgt cancer. Recent sudies have demondrated that genotoxic
chemicas or their derivatives can interact with DNA to form DNA adducts, which
may cause mutations during DNA replication and subsequently lead to cancer
devdopment. DNA adducts and mutations are conddered as early indicators in the
pathogenesis of carcinogenesis. Medicines that could inhibit the formation of DNA
adducts and mutations might suggest their potentid in cancer prevention. In this sudly,
we developed an animd mode to investigate the protective effects of the ingredients
of Chinese herba medicines on genatoxicant-induced DNA damage and mutations.
Ellagic acid (EA) or ()-epigdlocatechin gdlate (EGCG), isolated ingredients from
Chinese herbd medicines, are known to possess anti-carcinogenic effects in rodents
However, more sudies are needed to understand their underlined mechanisms. Mice
were oradly fed with EA or (-)-epigdlocatechin gdlate (EGCG) for saven days before
chdlenging with genotoxicant N-ethyl nitrosourea (ENU). Two hours after ENU
adminidration, mice were sacrificed, and the liver DNA was extracted for andyss of
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DNA adduct (7-ethylguanine) by usng highly senstive and specific ges
chromatography/mass spectrometry (GC/MS). Another sets of mice were sacrificed 4
weeks after ENU adminigration; the splenic lymphocytes were isolated and cultured
in the presence of the sdective agents 6-thioguanine. The mutant colonies were
counted to determined hprt mutation frequency. The levd of 7-EG in the liver tissues
of 30 mg/kg ENU-exposed mice was 53 + 9 pmol/mmol guanine, much higher than
thet in control mice (<1.0 pmal/mmol guanine). Pretrestment with EGCG (100 and
200 mg/kg) or EA (200 mg/kg) sgnificantly reduced ENU-induced 7EG in mouse
liver tissues (P<0.05). Treatment with 30, 60, and 90 mg/kg ENU in mice induced the
hprt mutation frequencies of 36 + 15 x 10°, 63 + 12 x 10°and 114 + 20 x 10°,
respectively, as compared to the control (2.0 + 0.3 x 10°). Pretrestment with EGCG
(25, 100 and 200 mgkg) or EA (100 and 200 mgkg) sSgnificantly reduced
ENU-induced hprt mutations in mice (P<0.05). Our data showed that EA and EGCG
could reduce ENU-induced DNA damage and hprt mutations, suggesting that the
anti-carcinogenic effects of EA and EGCG might & least partly result from this
mechanism. We successfully used the isolaied ingredients of Chinese herba
medicines (EA or EGCG) to edablish this animd modd. Future dudies will be
extended to the anti-carcinogenic effects of sngle or mixed Chinese herbd medicines.
The devdopment of this anima mode will provide a grest opportunity to study the
anti-genotoxic mechanisms of Chinese herbal medicines in animal.

Keywords Anti-genotoxic effects, DNA adduct, hprt mutation frequency, dlagic acid,
(-)-epigallocatechin gallate
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Treatment 7-EG (pmol/ mmol guanine )*

Control (water) ND (< 1) **
ENU (30 mg/kg) 53+ 9
ENU + EGCG (100 mg/kg) 21+ 19#
ENU + EGCG (200 mg/kg) 19+ 4##
ENU + EA (100 mg/kg) 54+ 9
ENU + EA (200 mg/kg) 31+ 10#

*7-EG (pmol/ mmol ) = [m/z =359 area/ (m/z =363) area] x
(1 pmol of internal std.)/DNA content (mmol of guanine)

**ND: below the detection limit

EGCG EA ENU 30mgkg DNA 7-EG
Mean and standard deviation of three mice.

Control  water only

ENU ENU 30 mg/kg

EGCG 100 EGCG 100 mg/Kg

EGCG 200 EGCG 200 mg/Kg

EA 100 EA 100 mg/Kg

EA 200 EA 200 mg/Kg

# P<0.05, ##P<0.01 compared with the values of ENU
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