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精要 牛膝多塘(ABP)50 mg·ks ip或250 mg·kg 

ig显著抑制小鼠移植性肉瘤S180生长．提高荷瘤小鼠 

低下的血清 IgG含量和抗体形成细胞数量及脾淋巴细 

胞增殖反应． ABP ip还提高荷瘤鼠NK细胞活性及 

LPS诱生的血清TNF—a产生．ABP 50—800 ps·ml 

体外对 S180细胞无直接细胞毒作用，但能增强M中对 

S180的杀伤作用． 提示ABP抗肿瘤作用与其增强宿 

主免疫功能有关． 

关-调 {曼I 垡 抗体形成细胞I免疫球蛋白G 
淋巴细胞转化I自然杀伤 魄 f肿瘤坏死因子 
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Synergistic effect of oridonin and cisplatin on cytotoxiclty and 

DNA cross-link against m ouse sarcoma SI80 cells in culture 

GAG 动 i—Gang，YE Qi—Xia，ZHANG Tan—Mn 

(Dep artment P harmacotog~， e— 蛐 In~itute Medical 8c ces，Zhen9’Zkou 450052，C~ina) 

ABSTR^CT oridonin (ori)虹 an active principle iso— 

lated 打om 丹abd口 4 cube#tens． The cytotoxic effe~ of 

the combination of 0ri and cisplatin was tested by 

MTT [3一(4，5-dimethylthi~zol一2一y1)-2，5-diphenyl te— 

trazolinim bromidej colorimetric assay· ICs0 of cis— 

platin to cultured S180 cells in 24 h was 9．38 p暮· 

ml一 ． W hen the cells were treared With ctsplatin plus 

Ori O．5 and l pg·ml一 ， the IC5口were l，3．4 and I／S． 

7，respectively，of that with cisplatin alone- M odified 

alkaline elution was  used to detect the DNA inter． 

strand CROSS-link and DNA—protein CrOSSLIink in SIB0 

cells induced by the 2 drugs· A greater am ount of 
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DNA CROSS-1ink was  detected when the ce Ib were 

treated with cisplatin plus Ori than with c D tin alone 

(P< 0．05)． After Iy~IS by proteinas e K ，a reduction 

in DN A cross—lin k was s(~erl，which sugge~tted  that the 

drugs could produce both kinds of DNA croas-link· 

K EY W ORDS clsplatin} oridonin f drug com b~a- 

tlons I cytotoxins I DNA I cross-linkin g reagents 

Oridonin (Ori)is a diterpenoid compound 

isolated from Rabdo~a~bescese(hems[)． It 

has been used alone or in COil]bination w ith 

other drugs to treat hum an cancers，especially 
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esophageal carcinom a‘”． Cisplatin causes a 

neDhrotOxicity and the rapidly developing re— 

sistance of cancer cells to cisplatin restricted 

its clinical usage ． W e found that Ori poten— 

dated the antitumor activity of cisplatin in vivo 

on ECA ．S180，and leukemia P388[a]． In or— 

der to elucidate the interaction between the 2 

drugs ． their cytotoxicity and DN A cross — 

linkin g were tested． 

M ATERIALS N̂ D M ETHODS 

Drug and cell line Cisplatin wa3 purchased from 

the First Pharm aceutical Factory of Jin血 ou． Oridonin 

wa3 gifted by the Chemical Drug Factory of 

Zhengzhou· Stock solution of the 2 drugs were pre- 

pared by vigorous stirring in phosphate buffered SoIu— 

tion imm ediately prior to USe． The mouse sarcoma 

S】80 ce ll line(ascites type)has been maintained in our 

laboratory for several years by weekly abdominal pas— 

sages- The cells weye taken from the peritoneal cavity 

of mice on d7 after inoculation，then washed twice and 

cultured at a cell density of IgX i0'一 30X 10'cell· 

ml in RPM I一1640 medium (Gibco) supplemented 

with 1O calf serul'~and HEPES 15mmo1． 

Methyl thtare[yI tettuollum colortrneerk assay 

M TT (Fluka)colortm etric assay for cell survival was 

performedc‘’ ． The Slg0 cells were incubated  with 

the drugsfor 1 or 24 h in a 200 lmedium -and．then 

centrifo gal~ed (700X )for 5 rain- The supernatant 

100 Ill w器 drawn and MTT—medium (5 mg·ml一 )i0 

ul was added． Then the cells were incubated for an— 

other 4— 6 h in the medium containing MTT．an d 

lysed with l0％ HCl-isopropanol 100“1． Viable cells 

were menitored for conversIon of M TT to formazan by 

a multiscan 96一well microtiter plate reader at 57O nn1． 

Growth in hibition rates were ca lculated  by the foll0w— 

ing form ulal 

Cytostasis( )_(1一 )X i00~ 

A1k■Ilae elutlon m ethod for DNA Interstraad 

eroIi—link sad DNA protein cfo●l-1ink DNA of the 

S180 cells (30X 10 Cell·ml一 )w&s labeled  by growing 

the cells for 24 h in l1．1 kBq E=H]thymidine(Re— 

search Instttute of Isotopes， Chinese Academy of 

Atomic S~ ces，specific activity l 1．O TBq·ml )- 

Then the cell毫were in cubated in a nonred in active m edi— 

um containing the drugs for 4 h． T he drug—treated  

cells were washed and incubated f0r且n additional 12 h 

in a fresh medium． Then modified alkal ine elution 

was performed to mon~tor the two kinds of DNA cross— 

link． The cells which had been subjected to 3000 red  

Co y-rays were lysed，with or without protein as e K 

(E Merck)． After IysLs，the radioactivity remaining 

on the filters and in the eluted  lract ions was deter— 

mined by counting it in a FJ一2101G liquid scintfliator 

(Ng．262 Factory in Xi—an )． The increase in DNA re— 

tendon on the 矗lters reflected  the total DN A cross— 

link- The part of DNA retention on filters after lys 

with proteinase K was  DNA interstrand cr OSS—lin k 

(ISC)． The total minus IsC left DNA-protein cross— 

liink (DPC)． The aim of background irradiation was 

to lys e out mos t of the DNA strains without DN A 

CROSS·linkin g． 

RESULTS 

Cytotoxlclty studies The cytotoxic effect 

of cisplatin and 0 ri used singly or together at 

various conCentrations w as estimated by M TT 

assay· W hen the duration of treatm ent was l 

h，there was no sisnificant differenCe between 

the effects of the sin gle and com bination treat— 

ment groups (P> 0．05 in most of the tested 

concentrations)． The dose—response effect of 

a 24 h incubation with Ori and／or cisplatin on 

S180 ce lls population was depicted in Fig 1． 

Both drugs produced a dose-related cytotoxici— 

ty when used singly- W hen Ori at lower con— 

ce ntrations was used together with various 

concentrations of cisplat．m ，a sharp increase in 

cytotoxicity w as seen in comparison with that 

of cisplatin alone·especially at lower levels of 

cisplatin． IC so of cisplatin or cisplatin in corn - 

bination withOr／0．5 and 1．0 g·ml_。were 9． 

38， 2．72， and 1．4l g ·ml_。． respectively 

(Fig 1)． 

DNA crce ll—link No in crease in DN A re— 

tentton on filter was noted when the ee lIs were 

treated with 0ri for 4 h，indicating that 0ri 

did not cause any DNA cross-link- Cispiatin 

caused a dose-dependent in crease in DN A 
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Conc~qtrafion] ‘mrl 

FIg 1． The eyt0|0xt~effect of orldonln and cisplstin 

re ed singly or l柚 eombinstlon on SlSD eelIs tested by 

MTT colorlmettle Usay． 0 cisplatin og oridonin，● 

cllplatln + orldonln 0．5，毫~ml一。，× eisplatin + orI- 

donln 1耀 ‘ml～． 4 samples／8oae， 再士s_ 

P> O．05， “P< 0．05 single drI蟮 groups- 

cross—link． A lesser amount of DN A cross— 

link w as obtained when the cells w ere disested 

with proteinase K ·suggesting the existence Of 

DNA —protein cross—link． W hen cisplatin was 

simultaneously used with Ori 2．0 B·ml～ ，a 

prominent increase in DN A cross-linking was 

found at low coneentrations of cisplatin． 

DNA interstrand cress—link constiluted the 

bu1k of the increment in DNA cross—link in— 

duced by the combination (Fig 2)． 

DISCUS oN 

The effeet of the com bination in this test 

was defined by the following equation[ ’ ： 

q=曰 +̂B／(f +̂ j) 

(g> l_15；synergism ；g< 0．85：antagonism } 

0．85< 口< 1．15；addition) 

W here E and E|are the inhibitory effect of 

each drug used singly，and +̂B，the effect of 

the com bination。 T he com bination produced 

synergistic cytotoxic effect at m ost concentra— 

lions chosen for this study，with g up to about 

2．90 at the best combination regimen (cis— 

platin： 1 g·ml一 ，Ori： l g·ml一 )． Cis- 

platin at concentration m uch below the 

comm on clinical peak serum level[日 “。 could 

produce prominent synergistic cytotoxicity 

3．S ‘0 4．5 

a _血几 Bl·皿1 

Fig 2． Bfleet ot otldoninon SlgO髓 IIDNA el*~ s-I k 

l~dueed  by eisplatln． The cells were treated wi th cat— 

plarln without(0)or with o~ldonln 2．0 Mg·mr (●)I 

then ly*ed。- th (一 )of wi thou t(⋯ )proteinlie K． 

暑4 samples／dole， 土s， ‘P> O．̈ ， ’‘P< O．05协 

dsplatin alone． 

when used together with Ori． M oreover，the 

24 h or longer continuous exposur：c schedule 

may be a particularly attractive m odel for clini- 

cal use，sin ce low dose w ith prolonged course 

was im portant for the synergism · 

T he technique used in this study did not 

perm it the assessm ent 0f DNA intrastrand 

cross—link，which co nstituted m ore than 9B 

of cisplatin adduct[1】]． However．there WaS a 

positive corre工alion between the extent of ISC 

and DPC formation and cisDlatin ’s ~ytotoxic 

activityc ． At least，an increase fn IsC and 

DPC could be v’ewed as an indication of al— 

tered cellular response to platinum —DN A 

adducts in the presence of 0ri． 0ri was 

dem onstrated to inhibit DN A synthesis by re- 

ducing the activi of DN A polymerase 1 0 43， 

Which was also essential to the repairment of 

DNA—platinum adducts． The increas e in 

DN A cross-link m ay be a result of the delayed 

restoration of the dam aged DN A ． St／[1。 the 

increas ed quantity of DNA cross-Iink detected 

in this test w as perhaps not suffjeient to ex— 

plain the m arkedly increas ed cytotoxicity ；4 

。●户 
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Other activity of the com bination，such fu 。‘。 ld㈨  II ‘ bl platinum k “ k p 协 

as their activity on DNA chain breakage and ‘ 。 ‘鲥 with— d抽m l“ dkhl时。PI i盯um’ 

DNA D。lymerases，should be studied． 。 0 m̂ P m lg89 F 2I：37— 40’ 
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