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ABSTRACT

AIM. Genotoxicity evaluations of several different
chemicals  including  L-4-oxalysine,  10-Hydro-
xycamptothecin { HCT), 19-norprogesteron { ST1435),
dimethy! sulfoxide { Me;S0), bleomycin (BLM) . and
mitomycio C (MMC). METHODS. Alkaline comet
assay in vitro (single cell gel) (SCG). RESULTS:
L-4-oxalysine and HCT did not cause directly DNA
damage. ST1435, the subdermal implant progestin,
had no effect on DNA damage until the dose level up to
4mmol-L~'. Me,SO did not increase DNA damage
at concentration below 2 % . but showed a copcentra-
tion-dependent DNA damage at =4 %. Bleomycin
and mitomwycin C demonstrated a strong dose-dependent
DNA damage. CONCLUSION: Comet assay as a
tool o test the genotoxicity of suspected chemicals, is

rapid, simple, sensitive, good reproducible, and
inexpensive .
INTRODUCTION

Owing to the exquisite sensitivity, the low cost,
reproducibility, and its application in measuring DNA
damage in individual cells, the comet assay becomes an
important tocl in predicting the genotoxicity of
chemicals"!'. In this paper, Me,SO, L-4-oxalysine,
HCT ( 0-hydroxycamptothecin ), ST2435 { 19-
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norprogesteron ), bleomycin, and mitomycin C were
tested for their ability to induce DNA damage in rat
blood cells in vifro using the alkaline comet assay to
further evaluate the characteristics of this method.

Me.SO is a very commonly wvsed solvent for
chemicals. As far as we koow there is no published
report about the genotoxicity of Me,SO in the comet
assay. We are interested in whether Me, SO induces
DNA damage and what concentration is suitable to use
as a solvent in the comet assay.

L-4-Oxalysine, Hy-CHy-CH,-0O-CHy-CH { NH ),-
COOH { a white powder, purity 99 % ) was first
isolated from Streptomyces roseoviridofuscus n. sp. at
our institute. This eompound could inhibit the growth
of several kinds of experimental tumorst? . So it was
of interest to evaluate whether L-4-oxalysine acted on
DNA.

10-Hydroxycamptothecin (HCT) was first isolated
from Camptotheca acuminata Decaisne in China (a
yellow fluid, purity >90 % ). HCT has a demon-
strated anticancer effect both in animal experiments and
clinical reatment®* . Several reports show that HCT
has strong genotoxicity'>*) . Its anticancer function is
due to inhibition of DNA topoisomerase [ ©7, without
effects on DNA.

S$T1435, a synthetic progestin, is an ineffective
contraceptive when given omally'®”8), As is well
known, an increased incidence of cancers in pibitary
and mammary glands, and peoplastic changes in the
liver are most commonly observed afier treatment with
estrogen. progestogen, and estrogen-progestogen in
many rodent species’® . In addition, some stervidal
drugs induces sister chromatid exchanges ( SCE ).

chromosome abemations { CA ), and micronuclei
{MN)(,
In this stdy, we investigated the genotoxic

potential of Me,S0, L-4-oxalysine, HCT, ST1435
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using the alkaline comet assay with rat blood white
cells, using bleomycin and mitomycin C as positive
controls, and saline and blank as negative controls.

MATERIALS AND METHODS

Chemicals and rats ST1435, a white powder
(purity 99 % ). was dissolved in Me,SO { E Merch.
D-6100 Darmstadt, FR Gemmany ) at the designed
concentrations.  L-4-oxalysine and HCT were from our
instimte.  Bleomycin and mitomycin C were bought
from Nippor Kayako Co. and Kyowa Hakko Kogyo
Co, Tokyo, Japan. respectively. Bleomycin (BLM},
mitomycin C {MMC)}, L-4-oxalysine, and HCT were
dissolved in physiologic saline at needed concentration.

Twenty SD rats (Grade 11, No 117, 7 — 8 wk,
n=20, 180 — 200 g weight) obtained from the
Experimental Animal Center of Shanghai Institute of
Materia Medica, Chinese Academy of Sciences. Rats
were housed in cages with stainless steel grid tops and
floors in a room of 25 +2 T, humidity 55 - 70 %,
and light on 8:00 - 20:00. Diet and tap water were
supplied ad fib by hopper. The rats were assigned
randomly to either the control or treatment groups.  All
rats received a 7-d acclimatization before the experi-
ment.

Alkaline comet assay The rats were anes-
thetized by intraperitoneal injection of pentobarbital
sodium (Serva) at 40 mg-kg~!. The abdominal acrta
blood was collected in a heparinized vacutainer. The
blood was then aliquot into 0.5 mL staples in 1.5 mL
centrifuge twbes. Whole blood was treated for 1 h with
the test substances at 37 C. and processed immediately
in the SCG test.

SCG test was perfonned as described by Harirmann
and Speit’™ with minor modifications. Cell lysing,
DNA unwinding . and electrophoresis were performed at
4 T and analysed using a fluorescence microscope
( Leitz Diaplan ) ( excitation filters 530 - 560,
suppression filter 580, dichromatic mirror 580} within
24h. Images of 100 randomly selected cells { n = 3
replicate slides) were analyzed from each sample at
250-fold magnification. Cells were graded by eye into
2 categories corresponding to the amounts of DNA in
the tail;: no damaged ( <5 % ), and damaged
(5-95 %} according to the criteria of D Anderson!')
(Fig 1).

Fluorescence comet image of rat lymphocyte

Fig1.
at basal level {A) or with a long il (B).

Statistical methods  Analysis was performed
by a slide reader {GJY ), and tested for significance
{a= 0.05, two tails) using chi-square test.

Cell viability assay After a 1-h treatment of
the blood cells with test compounds the cell viability
was tested using trypan blue dye { Chroma) exclusion.

RESULTS

The ceil viability of each treated group was more
than 90 % .

The extended DNA migration of cells exposed to
physiologic saline and in the blank control were not
much different ( £ > 0.05), so we combined them as a
control positive DNA damage rate; 4 % 0.3 %, its
95 % confidence interval was 3 % —5 %.

MeySO <2 % did not produce any DNA
damage, whereas the concentrations ranging from 4 %
to 40 % induced DNA damage (P < 0.05) in a
concentration -dependent manner,

Increases in DNA damage were also seen
concentration-dependentty for MMC at concentrations of
2 -6 mmol-L~!, and for BLM at concentrations of 10-
57 pmol-L~!(Fig 2).

No increase of DNA damage was seen in rat blood
cells afier treatment with Z-4-oxalysine and HCT, even
al concentrations as high as 370 mmol - L~ 'and 22.8
pmol - L ~! respectively (Fig 3} .

ST1435 was not soluble in water, and so 2 %
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Fig2. Rate of damage in rat blood cells (SCG test)
weated with Me; S0 | solvent), MMC, and BIM
{ positive controls) . 7 = 3 x 100 replicate slides.
xts. P>0.05, P <0.05 vs control.

Me; 50 was used as solvent.  ST1435 below 3 mmol *
L~! did not increase DNA damage, but it increased the
damage at concentrations of 4 — 22 mmol- L~ { P <
0.05, Fig 3}.

DISCUSSION

Comet assay, as a tool to test the genotoxicity

Fig 3. Rate of damage in rat blood cells { SCG test)
treated with L-4-oxalysine, HCT, and ST1435. n=3
» 100 replicate slides. £+ 5. "P>0.05, P<0.05
vs cotrirol.

of suspected chemicals, is rapid, simple, sensitive.
good reproducible, and inexpensive.

Me; SO did not increass DNA damage until
concentrations as great as 4 % were tested, So when
using Me, SO as the solvent, the concentration should
be <2 %.

BIM was more sensitive than MMC when using
comet assay to test DNA damage. BIM induced
marked cell damage at 10 :mol - 1.~ while MMC at 2
mmol-L~!.



http://www.cqvip.com

ISSN 0253-9756  Acta Pharmacol S§in ‘P E A ZE 44 199 Nov; 20 (11)

- 978 - E-mail aps @ server, shene_ac. cn

Phn/Fax 86-21-6474-2629

L-4-oxalysine inhibited the growth of several
different kinds of experimental tumors'?’, but it did not
show any genotoxic activity!™. Our previous study
showed that the 1Cy, of L-4-oxalysine for CHL cell was
18 mmol - L~', but only at 4 mmol*L~", the cell
metaphase was observed'2’. In view of the wide
distance between 1C;;, and the observed metaphase
doses, no alter notion of circular dichroism DNA
spectra’?) and inability in inducement of DNA damage
as shown in this study. the mechanism of action is left
open.

HCT. an antitumor drug, induced chromosomal
aberrations in CHO cell™’ with an lg, of 0.59 mg*L !
(1.62 wmol*L~'}. At this dose, HCT inhibited cell
division completely; at 0.125 mg-L™'(0.34 pmol +
L'}, the cells appeared good metaphase'®*, without
effect on circular dichroism DNA spectral® . In this
study, 1.4 pmol*L™1(0.5 mg*L~') and 22.8 pmol-
L~ did not show any increase of DNA damage. HCT
was supposed 1o induce genotoxicity only in dividing
cells. Rat blood mucleated cells are nomally in Gy
phase, inhibition of Topoisomerase 1 is out of the
question .

ST1435 did not induce significant increase in DNA
damage at concentration of less than 4 mmol-L~'( P <
0.05) much higher than the serum concentration
inhibiting ovulation 56-139 pmol-L~1(%3)
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