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栅 ：T0 studv tI1e mechanism of cisplatin inteiaction 

wi血 DNA， and the aa~uating effects of 6．7． 

dimethoxycournarin (DJ ) on crnsslink． 

M En 10DS：蹦 ma cultured rabbit kidney proximal 

tubular celIs( )were established DNAinhale-and 

crosslink was assayed wi山 ethidium bromide binding 

"and DNA-protein cro~sfink witI1 一posdabelhng． 

P1℃ were incubated witI1 cisplatin for 24 h． DJ 

was preincubated witI1限 f0r 24 h．and cisplafin(26 

yJnol·L_。)was added into culture and incubated for 

anotI1er 24 h． RESULTS- Cisplatin induced 

fommtion of DNA interstrand crnsslink (13，26，52． 

and 78,~Lmol-L-。)and DNA-protein erosslink (26， 

,52，and 7{jt~mol-L一 )(P<0．O1)． DNAinterstrand 

crnsslink in Dl (0．4，4，and 8 nag·L-。)and 

DNA-protein crosslink in DMOC【4，8 mg·L-。)were 

less than those in cisplatln group(26 t~mol。L )， 

respectively (P < 0．O1) CONCIUSION：The 

mechanimas of cisplatin intemcfion witI1 DNA in 

were DNA interstrand crosslink and DNA—Inotein 

crosslink，andD～10C attenuated these effects in vitro． 

Cisplafin was an effectiveantittmaor ageut，ba tits 

serious nephrotoxicity
．

ami t~ its clinical use Cisplafin 

suppressed dupli~-ation of DNA[ expression‘of 
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mRNA ，and synthesis of protein_3_in kidney cells
． 

However， carboplafin did no[suppress duplication of 

DNA， and injure cell nucleus， in addltion． 

nephrotoxicity of caflx~latin was less than that of 

cisplatin、 ． 1hus．DNA was thetargetresponsiblefor 

eisplatin 耻 t0mdty． Mechanism of kidney cell 

nucleus．mjurymight relatetoDNAinterswand cro~,slink 
and DNA-protein erosslink becanse cisplatin．induced 

DNA interstrand crosslink and DNA-protein cro~,sllnk 

caused tllrnor cell nucleus injury 6．7-Dimethoxy— 
coumarin (DMOC) COUld relieve’the toxicity of 

mecNorethaminel。一 and cyclophosphamide~__ which 

induced DNA in~ trand cro~link But tI1e 

mechanism was llllknowu． Perhaps DMOC COUld also 

relieve nephrotoxicity of eispl,~ n，which induced DNA 

interstrand cro~slink and DNA-promhi crosslink like 

mechlorethamineE8一and cyclophosphanlide(9 
． 

'l'herefore，in tI1e present study，tI1emechanism of 

cisplatin interaction tI1 DNA， and tI1e a nl1adng 

effects of 6，7-dimethoxycoumarm (DMOC) on 

erosslink were invesfigated in primary cultured rabbit 

kidney proximaltubular ceits(PTC)． 

~

MATERIALS AND METHODS 

RPMLl640 culture medinin was obtained from 

Gibco(UsA) 蛐吣 and ethidinm bromide 

purchased from Flank (Swiss)． B_／Vlercaptoetbanol 

was obtained from Sigma(USA)． 1 was made in 

Q]lhiese Atomi c Energy Isotope Co． New Zealand 

white rabbits (about l montI1 old，0 or旱)were 

obtained from the Center of L )0rdt0rv Animal(rn 

Military Medical University)． Cisplafin was obtained 

from Shandong Qih Pharmaceutical Factory DMOC 

(purity 90．5％)was obtained fromMrwANYao-De， 

Sichuan Ins吐mte of Chillese Matefia Medica 
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Pr~aary cultures of Hdney PI℃ Primary 

cultures of rabbit kidney 呱 were prepared bY all 

established procedurel10j In brief，the renal cortices 

were dissectedfree，finelyminced ，sequentially ground 

and filtered through 216 m，l72 m，and 108 

一 mst ． Th l

,
am

lion stoelinesh e proximal tubules on 72mn 

and 108 ixm nol1 rust steel mesh were ha．r~,ested，an d 

jncubated with RPMI—l640(10％ fetal bovine serum) 

at所 ℃ in 5％ o ． 

Idenfified 哪  Alkaline phosphatase of bmsh 

border in PTC was stained by cytochemistry accordIng 

to Gomori Ca-Co．and epithelium kerafin was idenfified 

by anti—keratinl“ 

Experimental groups 【1) Control group， 

without cisplatin and DMOC；‘2j Cisplatin group， 

incubation of PIc With cisplatin 13，26，52，and 78 

vmol’L f0r 24 h：(3)DMOC+cisplatin group， 

after Neincubatfon ofPTC withDMoC(0．4．4，and8 

mg。L )for 24 h，cisptatin【26,umol‘L )was 

"addedInto cultureandincubatedforanother 24 h． 

Ethidium bromide binding assay of DNA 

interstrand crosslink The method was established 

accroding to Huang JM In brief．the DNA of cells 

on 24．muffwell plate was dissolved in the resuspension 

buf r{Tris 10 mmol·L一 ．edetic acid 0．1 mmol· 

L'。，SDs 0．5％，RNasc lo0 g)． The buffer of 

twowells wasmerged 【total volume 50OtxL)，250 uL 

0fthe bu腩 rwastransfered into atubewhich contained 

3 mL ethidium bromide solation【ethidium  bromide 0．5 

mg。L一 ．edeticacid 2mmol‘L一 ．Na2HPO4 20mmol 

·L ，pH12)． Thefluorescence【Ft)ofthereaction 

,solution was measured using a fluorolneter at 532 nru 

excitation f slit width 10 nli-1)and 586 nru emission【slit 

width 10 nru) Then．the reaction solutionwas heated 

n aboiling waterbathincubator atl00℃ for10rain． 

1mmediatelv cooled to room temperature and 

fluorescence(F2)was measured． The DNA intersWand 

cmsslink(1SC)index was calculated as follows： 

ISC=(一lnX岫础)一(一lrl 1) 

Where，X=(Fl—F2)／Fl 

5I-postlabelling assay of DNA-protein 

crosslink DNA．protein crosslink (DPC) was 
measured by l-po stlabelling(13；

．  
In brief．residual 

polyfides and amino acid associated with DNA (5一l0 

tzg) were postlabelled by I， precipitated． and 

unincorporated 0l_n the supematant was washed 0ff． 

The DNA ,,rumpleswereassayed for radioactivityin a - 

counter and the same samples were used for 

measurement ofUV absorbanea at26O nm／280 nln． If 

the ratio ofthe absorbance at 260 nlnto 280 nln were 

higherthan 1 75，the sampleswould notbe polluted by 

protein DPC was expressedas Bq／gDNA 

Statistical analysis Resuits were expressed as 

j± Newinal1 Keulstestwas used． 

Cells were stained black color by cytochemistry 

according to Gomori Ca-Co【Fig 1A)and epithelium 

keratin was stained brown by anti-keratIn (Fig 1B) 

Th eseresults showed that cultured cells were呱 ． 

IsC was increased from O．02 In 0 gmol·L of 

cisplatIn to 0趼 'n 13 gmol·L叫 of cisplatin (P < 

0 01)． and then with concelltlation of cisptatin 

increased． ISC was increased continually． When 

concelltlation of cisptatin attained to 78 V-tool·L一 ．ISC 

was increased to 3．52 (P <0．01)． There was no 

significant difference of Bq／g DNA between 0 #zmol· 

L and 13 #zmol·L一 l P > 0．05)． When 

concentration of cisptatIn attained to 26 V-tool·L～ ． 

13~／g DNA _n 13~．mol·L-。of cisplatin was increased 

t0 10 times that in 0 啪 l·L (P <0．01)． 

However．Bq／g DNA in 78 v-mol’L of cisplafin was 

20timesthatIn 0 · -。【 < ．01)【1l曲 1)．,umol L P 0 

PreIncubation of PrrC wi血 DI fbr 24 h，ISC 

Tnb 1． Cisplmin-induced DNA interstrand cIDss1ink 

fISC)andDNA．protuin cr0s蚰nk(Bq／gDNA)in眦 ， 

and DMOC influenced these． i ± s． >0．o5． 

<0．05．cP<0．01 clspla~n 0 ttmol ·L group． 

巾 >0．0s， <0．05。fp<0．01掰 cisplafin 26ttmol·L。 

group 

ISC 

(n=4) 

GBq／g DNA 

(月=5】 

Cisplatin／rLrnol-L 

0 

13 

26 

52 

78 

O．(]2 0．04 

0 87 0．07。 

l∞ ±0． 

2 95 0．3 

3 52±0．3 

DMOC+cisplatSn(26~Enol-L ) 

0 4mg·L 1 25±0 0 

4 n -L。。 0 57±0 1 

8mg·L 【)224-0 0T：f 

l 9±0 6 

3 8±0 -a 

20．O±2 3_= 

22．j±3 4c 

38．4±6 

22 0 3． 

14 2±3．2 0 

l5 l±3． ’ 
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Fig1． A)Cellswet'e stained blaek color(x40)． 

B】Epitheltmn keratin w slained brown by anti- 

keratin【x100)． 

inDMOC(0 4 mg‘L )+cisplafin(26／~mol·L ) 

groupw-as decreasedto 81％ ofthatin cisplatin group 

(26,ttmol·L )(P<0 o1)．but there was no differ— 

ence ofBq／gDNA betweenDMOC(0．4mg。L )+ 

cisplatin(26 umol‘L )group and cisplatin(26“mn1 
。L )group(P>0．05j；ISC and Bq／g DNA in 

DMOC (4 mg。L )+cisplmin (26“m l_L ) 

group．were decreased to 45％ and 71％ ofthosein 

cisplatin(26 tzmol’L )group，respectively(P< 

0 01) ISCand 8q／g DNAin DMOC (8mg·L ) 

+cisplatin(26／xmol’L )group，were decreased to 

l4％ and 75％ of those i11 cisplatin(26~*mol·L ) 

group(P<0．01)，respectively(丁ab 1)． 

DISCUSSION 

It was found that DNA interstrand crosslhlk and 

DNA—protein crosslink were induced in PTC by 

cisplatin． These results showed that the ways of 

nteraction between DNA of kindey cells and cisplatin 

wel'e DlNA intersWand CroSSli!"d'( and DNA-protein 

crosslink． Cisplatin—induced DNA interstrand cro~slink 

and DNA—protein crosslink could suppress dupfication of 

DNA．expression of mRNA．and synthesis of protein in 

kidney eells， and even 1,5ll kidney cells Thus， 

cisplatin-indueed DNA interstrand cmsslhak and DNA— 

protein crosslink were responsible for cisplatin 

nephrotoxicity 

DM0C reduced cisplatin—induced DNA intersWand 

crosslhak and DNA-protein crosslhak in m ． thus． 

DMOCwas an antidote ofDNA crosslinking agents and 

DNA-protein crosslinking agents These effects miI曲t 

be related to the mechanism of protecting against 

cisplatin-induced nephrotoxicity and other DNA 

crosslinking agent—induced toxic effects such as 

mechlorethamine and cyclophosphamide． DNA 

interstrand crosslink and DNA—protein crosslhak were 

important genotoxic lesions induced by environmental 

agents and carcinogens such as UV light．7-radi~on． 

alkyhting agents， formaldehyde． nickel， and 

chroanate：5,13．14j
． Thus．DMOC could be used as_dn 

antidote to aRenuate toxicitv of these environmental 

agents and carcinogensto protect geneticmaterial In 

conclusion．the ways of cisplatininteraction withDNA 

in m  were DNA interstrand cro~slink and DNA— 

protein crosslink，and DMOC aaenu~ed these as an 

antidote ofDNA interstrand crosslinkand DNA-protein 

crosslink． 
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