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Hypoxanthine phosphoribosyl transferase assay of lead mutagenicity oR 

keratinocytes 

YE Shun—Hlla 

(School ofPublic Health， Shanghai Medical University， Shanghai 200032， China) 

ABSTRACT An improved hypoxanthine  phospho— 

ribosyl tl'al~ferase(HPRT1 assay system was used to 
investigate the geno toxieity in human and rat 

keratinno ytes exposed to Pb抖 0
．1-100 #tool·ml- 

in vitro． Autoradiography was applied to determine 

the ilm her of labeled cells／cm2 of culture with 

[~HlrdR and liquid stintillation spectrometry was 

used to determine the incorporation of rHITdR into 

DNA counting of 6-thioguanine (TG卜resistant 

cells The ratio betWegUtheilumheroflabeled cellsii1 

the P treated groupfT1 and inthe control group 

(C1was calculated ．W henthecells ex~sed toP 6 

#tool· L叫 for 4 h， the T／C ratios reached 1
．

75 

(scintillation, s and 2肼 (autoradiography，A)in 

humanandl 37(S and 1．77(A)iurat ceils A po s． 

itive Ielatiou existed  be tween the oo~ Btratiou of 

Pb and  mutagenicity． Lead should be comidered  

as aweakm utageninhuraanand ratkeratino eytag
． 

KEY W ORDS lead；keratino cytes；hypp xanthine 

phosphofibosyl transferase； mutagenicity tam； 

thioguamne； cultured  cells 

Both ino rgame and organic had compounds are 

carcinogenic in experimental ammals Thei~ is as 

yetno proofthatlea disca ~ino gemein humam ． The 

association of sister ehromatid exchange fsCE)in 

peripheral lymphocytcs and exposure to lea d in indus- 

trial workers still in dou btI” No change was soi~ii 

iuthe rates ofmieronneleiiulead expo sedV79cellsin 

vitro，but there was slight mumgemc activity in vivo(6)
． 

Tbe above results were conco rdantwifb those ofthe 

experiments from rat keratino cytes／n vitro(“
． In this 

paper, a modified  hypoxanthine phospbu ribu syl 

~amferase(HPRT)assay was adopted for evaluation 

ofthe mum~ me in~m ity of human and rat keratino— 

cytes exposed to lead in vitro
,
since keratinocyte is 

suitable to indenttfr the environmental carcinogens
．  
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M TE毗 ALS AND M IITHo Ds 

C~Hl'e of eJ l kemlinney~  culture 

t~hmque for the human and rat kemtino e~es fol- 

lowed Brown et a， with some modif'w．ations． 

Keratino cytes wol~g isolated from skin of l0 normal 

huma n adults(33-+0．8 a． 5M， 5 F)and 98flew 

bu rm'ats fcFN strain． 1-2 d1_ After puriftui by 

ea ntrifugation at l8 0oO g fo r l5 min at 4℃ ， the 

basalcellswgl'~collectedfrom theband at adensityof 

l o62 g·mrl and were suspend ed innormalminimal 

essential 13~dium (MEM)at a ootlccotration of 2 

× 106 cells· mr 0
．

3 ml of basal cdis suspcmion 

wag placed upon a cover glass 484mm in a culture 

dish(35 nun)and ineubated in 5％ CO，at 35℃ The 

medium as no t cha nged until the cells adhered onto 

oov~fmass after about 24 h． Whenthe~．dturewas 

about 80％ confluent， the medium was cha nged  to 

1ow 龆lcium MEM fLCMEM)， which rendered the 

cells growing in monolayers without stratWmati0n( 
．  

I艘 d e】Ⅱ咖 e The c~ltureswcre extxr~dlead 

ace tateto 0．1， l， 6． 1o’ and  l0o删 ∞ 卜 ml_ f0r 

2， 8． and  24 h． They 咖 washed ~twice with 

Eagle's Buffered Saline Solu'tion fEBSS)and incu- 

bated iB LCM EM  th 2％ Bydone Bovine CallSe- 

rtlm(BCS)at 35℃ for 3，5．7， and 9dto allow ex- 

pression of the mutated gene, when cultures woe 

treated withTG 1,umol·mr’ for 2d 

Am radlog~ c 嘣皿g of TG-resistnt cIB' 

僻lls After anexpp snee to TG for48 alleuhured 

ealls were labeled with[3Hlthymidine 74 kBq·mr‘ 

the prcsenc．~ofTG fo r 2 h at35℃ numbu r of 

labeled 0ells／em2 fatea mnd omly selected1 was 

counted ． T／C fautoradiography． A)rq~resented  

theratio ofthe number oflabeled ceilsinleadtreated 

group(D tothatinthecontrolgroup(C)． 

L u柚 scintillation spectrometry The cultured 

tcells，】abeled with r]H]TdR 74 kBq·m1- for 2 h at 
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35℃ wel'e rinse d twice withice-mold PBS Them I 

ml of7％ trichloroacetic acid was added to each dish 

and kept overnight at 4℃ ili a． Radioactivity was dc— 

retrained by~quid scintillation spectrometry(Packard 

lmtruments)．T／C f scimillatio S)represented the 

mtio of COUn~ perminintheDNA oftreatedcellsfT1 

to those ofthe control group(c)． 

RI U IS 

T／c jll~-rea$ed with the r~ing coBccntration of 

jcad． emaximaj value was seen at 6 ／tmoI．L 

Owing to cytotoxicity， the higher co ncentrations re— 

sultedinalowetT／C(TabI1． 

Haman keratinocyte cultures were exposed to 

Pb 6 #mol· L- for 2．4 8 and 24 h ond 5 after 

the cells werc plated The H]TdR incorpo ration imo 

DNA and  the numberof1abe led ceils／cm we l'e the 

hi#aestaftel"exposurefor4 h． 

Aftel"human keratinocytes were expo sed  to Pb抖 

6 gmol· L for 4 h and  treated  with TG I 

pm oj· L～ for 2 d， 5 d wasfound to be the optimal 

time for expressionofthe mumted  geue ． W itlla long- 

盯 cultivation time, morece ils died whilelabe ledee lls 

decreased in both control and treated cultm~ (Tab 21 

The HPRT assay has been widely applied as a 

co mpo nent of genotoxieity test batteries
． A mottled 

HPRT assay was adopted in this project．TG cells 

Tab 1． Incorporation of 13HIT,~ into DNA of 

keratinmmytes after exposed to P for 4 h． = 12 

samples from onemall and 10sa mples pooledfcmn 98 

rats． j± s． ‘P>0．05， ¨P‘ 0．0 ⋯ P‘ 0．01 vs 

controL 

【，酱嗣 h 
T／C ce ils／cm T／C 

arcco nsidered to be mutant attheH PRT locus． In 

the modified  method radioactivity was used to fneas- 

ure the amount of jabe led ce lIs im tcad of counting 

their number und er microsco pe． This analytiea j ap- 

proach red uced the 1abor intensity ofthe tes t． It has 3 

advaraages：(I)the time needed for carrying oat the 

determination is greatly reduced． (2)the method is 

easy to co ntrol, sim pler than that of automdio- 

graphy' thus making the assay more attractive as a 

Tab 2．IncorporationofI3HITORinto DNAofhumankem恤mytesafterext~ *dtoP 6imtol·L一 aadtreated 

with 6-TG． =16 aad 8 samples pooledfrom 5 wom u aad 4men, respectively． ±且 P>0．05， ’P<0．05, 
⋯ P‘ 0．01 vscontro1． 

S  ＆ 
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screening tool for mammalian cell mutagem and the 

approach is more objective than the automdiographic 

O[1C． W hen cultures of human and tat kcm tinocytes 

were exposed to Pb一 6 Ⅱm0卜 L叫 for 4 h in vitro 

and  theIt, we【c incubated in the pxescnce of TG l 

#tool·L～ for 2 d． the incorporation of[3H]TdR 

and the  numbcr of；abeled cells／cm increased l 37 

(rat． S)， 1．75． and l 77frat， All 2 07folds ovcl" 

the  control values， respectively
． The ma xima1 re：． 

spomes both in human and rat keratinocytes vitro 

re obscrvecl at Pb 6#mo卜 L～ W henthe coil- 

ce ntration of Pb was raised to 10#mo1- L～， the  

number of labeled ce lls and the level of incorpora tion 

of t~tcer into DNA decreased ra Didly due to 

cytotoxicity, resulting ia a 1owet T／C value
． The  

rcsu1is showed that huma n keratinocvt are concord- 

ant withra t c~1Is, and  human k~,-atinocytcs arcmorc 

sensitive theI1 the rat cells(P(0．05)． 

Bradley, el n II) estab hed a T／C of 3 as the 

tracer into DNA that wgl~g signficaatly high t than 

those ofthe controls(P<0
．O5 
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朊细胞的诱变性

，{：罗 弓 ，{乏 7 ．多 
壁垩 (上海医科大学公共卫生学院，上海 

200032, 中国) 

摘要 以改良的次黄原呤磷酸核糖转移酶检测系统研 

究人及大鼠角朊细胞体外接触铅的遗传毒性．放射白 

显影法观察r H]TdR掺人抗6—1 标记细胞数和液体 

闪烁仅测定DNA的放射量，计算实验组标记细胞(D 

和对照组细胞(c)的比值，当 pb： 6#mol·L-。与细 

胞接触时．T／C值分别为 1．75．2．o7(人)和 1．37， 

1．77(鼠)．Pb 浓度与突变性具有正相关．铅呈弱诱 

变性 

美蕾词
．丝 苎 些；次黄嘌岭磷酸核糖趁竖 诱变性试
验；硫鸟嘌呤：培养的细胞 1 
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