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Synergistic effect of oridonin and cisplatin on cytotoxicity and
DNA cross-link against mouse sarcoma S180 cells in culture

GAO Zhi—Gang+ YE Qi—Xia, ZHANG Tan—Mu
(Depariment of Pharmacology « He-nan Institute of Medical Sciences, Zhengzhou 450052, China)

ABSTRACT Oridonin (Ori) is an active principle iso- DNA cross-link was detected when the cells were
lated from Rabdoma rubescens. The cytlotoxic effect of treated with clsplatin plus Ori than with cisplatin alone
the combination of Ori and cisplatin was tested by (P<C0.05). After lysis by proteinase K, a reduction
MTT [3-(4,5-dimethylthiazol-2-y1}-2, 5-diphenyl te- in DNA cross-link was seen, which suggested that the
trazoliuim bromide ] colorimetric assay. ICsq of cis- drugs could produce both kinds of DNA cross-link-
platin to cultured S180cells in 24 h was 9.38 pg-

ml™'. When the cells were treated with cisplatin plus KEY WORDS cisplatin; oridonin; drug combina-

Or{ 0.5 and | pg-mi™, the ICs were 1/3-4 and 1/6. tionsy cytotoxins) DNA j cross-linking reagents
7+ reapectively. of that with cisplatin alone. Maodified

alkaline elution was used to detect the DNA inter-
strand ctoss-link and DN A-protein cross-link in SI80
cells induced by the 2 drugs- A greater amount of

Oridonin (Ori) is a diterpenoid compound
isolated from Rabdosia rubescens Chemsl). It
has been used alone or in combination with
Recerved 1992-67-31 Accepted 1993-06-30 other drugs to treat human cancers, especially
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esophageal carcinoma®™’. Cisplatin causes 2

nephrotoxicity and the rapidly developing re-
sistance of cancer cells to cisplatin restricted
its clinical usage™. We found 1hat Ori poten-
tiated the antitumor activity of cisplatin r vivo
on ECA, 5180, and leukemia P388“. In or-
der to elucidate the interaction between the 2
drugs . their cytotoxicity and DNA cross -

linking were tested.
MATERIALS AND METHODS

Drug and cell line Cisplatin was purchased from
the First Pharmaceutical Factory of Hinzhou, Oridenin
was gifted by the Chemical Drug Factery of
Zhengzhou: Stock solutien of the 2 drugs were pre-
pared by vigorous stirring in phosphate buffered solu-
tion immediately prior to use. The moude sarcoma
S180 cell l1ine {ascites type? has been maintained in our
laboratory for several years by weekly abdominal pas-
sages.
of mice on d7 after inoculation, then washed twice and
cultured at a cell density of 10X 10'—30x 10" cell»
ml~" in RPMI-1640 medium (Gibco) supplemented
with 10% calf serurm and HEPES 15 mmol.

Methyl thiazolyl tetrazollum colorimetric assay
MTT f{Fluka) colorimetric assay for cell survival was
performed™ ™. The 5180 cells were incubated with
the drugs for 1 or 24 h in a 200 il medium, and then
centrifugalized (700X ) for 5 min. The supernatant
100 ul was drawn and MTT -medium {5 mg-mi1~') 10
Then the cells were incubated for an-

The cells were taken from the periteneal cavily

pl was added.
other 4 — 6 h in the medium containing MTT . and
Iysed with 10% HCl-isopropanol 100 ul. Viable cells
were monitored for conversion of MTT te formazan by
a multiscan 96-well microtiter plate reader at 570 nm-
Growth inhibition rates were calculated by the follow-

ing formula;
Absorbance of treaied .
Absorbance of contral) X 10024

Alkaline elutlon method for DNA Interstrand
cross-link and DNA proteln cross-link DNA of the
S180 cells (30X 10 cell*ml™') was labeled by growing
the cells for 24 h in 11. 1 kBg [*H Jthymidine {Re-
search Institute of Lsotopes. Chinese Academy of
Atomic Sciences, specific activity; 1. 0 TBg-mi~').
Then the cells were incubated in a nonradicactive medi-

Cytostasis (%)={1—

um ¢ontaining the drugs for 4 h. The drug-treated
cells were washed and incubated for an additional 12 h
Then modified alkaline elution™
was performed ioc monitor the two kinds of DNA cross-
link. The cells which had been subjected to 3000 rad
®Co y-rays were lysed, with or without proteinase K
(E Merck). After lysis, the radicactivity remaining
on the filters and in the eluted fractions was deter-
mined by counting it in a FJ-2101G liguid scintillator
(N2 262 Factory in Xi-an). The increase in DNA re-
tention on the filiters reflected the total DN A cross-
link. The part of DNA retention on filters after lysis
with proteinase K was DNA interstrand cross-link
{ISC). The total minus ISC left DNA-protein cross-
liink (DPC).
to lyse out moat of the DNA strains without DNA
cross-linking.

in a fresh medium.

The aim of background irradiation was

RESULTS

Cytotoxicity studles The cytotoxic effect
of cisplatin and Ori vused singly or together at
various concentrations was estimated by MTT
assay. When the duration of treatment was 1
h, there was no significant difference between
the effects of the single and combination treat-
ment groups (P 0. 05 in most of the tested
concentrations ). The dose-response effect of
a 24 h incubation with Ori and for cisplatin on
5180 cells population was depicted in Fig 1.
Both drugs produced a dose-related cytotoxici-
ty when used singly. When Ori at lower con-
centrations was used together with various
concentrations of cisplatin, a sharp increase in
cytotoxicity was seen in comparison with that
of cisplatin alone., especially at low?r levels of
cisplatin. ICg of cisplatin or cisplatin in com-
bination with Ori 0. 5and 1. 0 ugeml~! were 9.
38, 2. 72, and 1. 41 ug -ml™', respectively
(Fig 1).

DNA cross-link
tentlon on fllter was noted when the cells were
treated with Ori for 4 h, indicating that Ori
Cisplatin

caused a dose-dependent increase in DNA

No increase in DNA re-

did not cause any DNA cross-link.
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Flg 1. The cytotoxic effect of orldonin and clisplatin 2.5 3.0 3.5 40 4.5

wmed singly or In combination on S180 cells tested by
MTT colorlmeirlc assay. () cisplatin or oridonin. @
cisplatin + orldonln 0.5 pgeml ™, X cisplatin + ori-
donln 1 pgeml~". n=4 samples/dose. *+s,
"P>>0.05, "' P<l0. 96 vs single drug groups.

cross-link. A lesser amount of DNA cross-
link was obtained when the cells were digested
with proteinase K , suggesting the existence of
DNA -protein cross-link. When cisplatin was
simultaneously used with Ori 2. 0 uyg*ml1™, a
prominent increase in DNA cross-linking was
found at low concentrations of cisplatin.
DNA interstrand cross-link constituted the
tulk of the increment in DNA cross-link in-
duced by the combination (Fig 2).

DISCUSSION

The effect of the combination in this test
was defined by the following equation®™ %,

q=E5+B4f(E.ﬁ+ Ex)
{g>1. 15; synergism; ¢g<C0. 8. antagonism;
0. 85<7g<C1. 15; addition)
Where £, and E, are the inhibitory effect of
each drug used singly. and £ ,4a» the effect of
the combination. The combination produced
synergistic cytotoxic effect at most concentra-
tions chosen for this study, with ¢ up to about
2, 90 at the best combination regimen (cis-
platiny 1 ug eml™*, Ori; 1 ug+ml™*). Cis-
platin at concentration much below the
common clinical peak serum level®'” could
produce prominent synergistic cytotoxicity

Cisplatin/lg ng « mi~"

Fig 2. Effect of oridonin on S180 cell DMA croes-link
Induced by clapiatin. The celis were treated with cis-
platin without ()} or with orldonin 2. 0 pgeml—' (@7,
then lysed with (—) or without .(+} proteinase K. =n
=4 samples/dose, xEts. “P>0.88, " P<0. 0618
cisplatin alone.

when used together with Ori. Moreover, the
24 h or longer continuous exposure schedule
may be a pacticularly attractive model for clini-
cal use, since low dose with prolonged course
was impottant for the synergism.

The technique used in this study did not
permit the assessment of DNA intrastrand
cross-link » which constituted more than 98%
of cisplatin adductY”. However, there was a
positive correlation between the extent of ISC
and DPC formation and cisplatin’s cytotoxic
activity©27¥, At least. an increase in ISC and
DPC could be viewed as an indicatjon of al-
cellular to platinum-DNA
adducts in the presence of Ori. Ori was
demonstrated to jnhibjt DNA synthesis by re-
ducing the activity of DNA polymeragse I Y%7,
which was also essential to the repairment of
DN A -platinum adducts- The increase in
DNA cross-link may be a result of the delayed
restoration of the damaged DNA. Still, the
increased quantity of DN A cross-link detected
in this test was perhaps not sufficient to ex-
rlain the markedly increased cytotoxicity iz

tered tesponse
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tutre. Other activity of the combination, such
as their activity on DN A chain breakage and
DN A polymerases, should be studied.
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