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方法：羟胺特异裂解天花粉蛋 白唯一 Asn—Gly肽 

键． 制备性凝胶电泳获 HATfl和 HATg2二片段． 

免疫印迹确定天花粉蛋 白上不 同表位并筛选抗 

体． 兔网织红无细胞系统测定天花粉蛋白及片段 

对蛋白合成的抑制活性． 结果：HATfl和 HATg2 

纯度各达 96．6％和 鲫．5％ HATfl保留完整天 

花粉蛋白的抑制活性． 第 14号和第 l6号抗天花 

粉蛋白单抗与二片段显示不同免疫反应性，并用 

于封闭试验． 第 14号单抗能封闭天花粉蛋 白及 

HATfl活性，而第 l6号单抗则否． 结论：天花粉 

蛋白抑制蛋白质生物合成的活性部位位于 HATfl 

侧，近二部分交界． 
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Detection of DNA damage in peripheral lymph~ ytes by 7 compounds 

using comet assay 

WANG Ji一 ，QIANB画Lj 

(Shanghai J 胁  oyP 卅̂ “ 衄i d咖 ，Shanghai 200437，China) 
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DNA；mI吐ag id tests；by击0g∞ pem~ ；ethyl 
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A皿U：To detectⅡlc DNA single strand breaks(SSB) 

’n peli曲豇a】b皿pt10 of mice，胁 ，and hI咖  

in血。 byhydrogenpemxi~ ( )，ethylmethane 

sII】ph0n眦 (B )，血neⅡlyl n。salnine(m似 )， 

r~mmyein C (MMC)， (a)py~le(BaP)， 

cydopbo邛b de (CP)， and 锄 in0flLl0幢lle 

(2-AF)． METHODS：Alkaline ceⅡmi 

el~ resis assay vitro (o口删 assav)． 

III~ULI'S： AⅡ weIe p ve wi血 2 a【c ti蛆s： 

日 (0．97mmol-L_。)'n mice andMMC(30脚 l 
·L一 ) mice andh哪 衄． Thelowest c0n0脚ln丑 蛆s 

detect~lew目e碣 (1 ‘L )，B (0．48 

mm0l·LI1)，BaP(5．0 ·L )，CP (2．0 

删 0l·LI1)，MMC(10脚 l·LI1)，DMNA (27．3 

嗍 ol·LI1)，and 2-AF(62．5 ·L )． CP， 

BaP，and 2一AF were口0Bj血 only in the presence of 

n1e bolic a=t 帆 svsI鼬 ． ~ NCI[,USION： 

， DMNA，BaP，CP，and 2-AF indIJce SSB |n 

Funded by the ed 0f晰 R ∞ №vd 
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peli I盯al ly团 啪 of m ，la担，and hI咖  
detec钯dbyc锄 et assay． b朗矗lsMMC in血蛾 SSB 

only．nmb．and聃 'm 胁 andhm m lympl~ ． 

n e sin e cell micmgel electmpl~ esis assay 

(SI~3E，∞l眦 assay)can q~anfimfively detect DNA 

single strand breaks(SSB)at lllc individual cell level 

in virtually|姗v eI止aryo ceⅡ populad帆 b vivo 

and v咖 ． lll Ⅱ1e adwn~ge of need for 

extremely smafi nuⅡ1befs of ceⅡs per sample without 

radiation labeling， 山．s ~nsifive， simple and 00st． 

effective novel technique isl~ mismg in fast screening 

the genoto~city of drug can~dates “． s study 

aimed to inves gate 7 c0mp0unds willl ditteaent 

genoto~cn c}l锄1i锄 s fbr thek potentialities to砌 u∞ 

SSB ~ pheral blood 雌hocjrtes of ce，日ts， 

andIuⅡ啪 IlslI培 vitro ∞咖et assay． 

N 础 dc a (stI&时Iai№ 1 R髓目 Fa唧 )，1豳， 

M岛s0， 扯bl (肿 ()，"rfit~ x．100(R脚 )，n 

Jmlnng ag ( ， T I-A， =∞ ℃)， 

l删 meJt~ nt ag|删 ( ，n叩 a， 矾 ℃)， 

拙 1皿 咖此 (R山 )， 珥 se删 棚 med-衄  

(嘲 ，sh习Ⅱ 面 I Bid晒嘲1 co)，R舢 1640 medi岫 

(Gib。0 BRL)，fetal~vine 蛳a (s i啦lg Inffdmte of 

Bi∞m 出，№n挈Im)． 

Fully (25m x 75㈣ )，∞吡曲ss(25衄  

x 25衄 )，h0li瑚脚 elec椭ph哦出 mt( an D 
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01,g~aic Glassware Factc~yj．DY_A eleclmphoresis印paran肟 

(Shanghai]nsljtntu~ of Biochemist13,")，binocular fluorescent 

microscope( SS Axiolab，Germany) 

嘲 c棚叩oImds O2(slIar lai Taopu (1~emical 

Faet~-y)， (S|laIl № 12 Ph~ cal Fac j，邮  

(EMerck)，andMMC(Kym~a，Japan)were dissolvedin PBs． 

BaP(Sigma)，DⅢ A (Sigma)，and 2-AF(Aldrichj were 

血  v酣 in Me2SO． All d c0-Dpcw．凼 were p【epared 

immediately before 

I 恼ti∞ of ly~ cytes Healey human blood was 

provided by S Il{ B1o0d Center l(I珊n击培 n砷use aIId SD 

rat bl00d saInDIesweretaken heart H印ariniz耐 whole 

blood l 5 mL was mixed with 1．5 mL rK0Ⅱal saline，carefully 

added伽地 top el"l 5 mL (density 1 1177，1．嘴5． 

1 o87 kg’L h human，n ，and rat 珥 cy ， 

re~ vdyj pun al 400 x g h 30 ． ly~ ：yte 
∞ waswashedtwiceinl OmL co1dRPM【16帅 

P 事Bmdm of mt耐 a s口雠 meml~lic 毁l町．me 

syst即I(S )： SD rats(0，l80一_瑚 g，s rlg}Iai 

E】叩盯 IerIIal AI1iInal O瑚 ，01incse Academy of Science~， 

eertlf~ate№ 0O5)welle枷 ed∞ d 5 afterip arocl~ l254(500 

IIlg·kg．1)．d livers welle washed wiIh 3-fold volllme of eold 

l0a151)rrmaol，L．1(c∞ ng PBS10train·L～，pH 7．4) 

and hemoginlz~ in stelile 0删 廿伽 The r~xture was sDun a七 

㈣  gh 10 ．the supenmtant collected as岛 was s 

at一70℃ Mix was p【epar． by l 5 mL ，co- 

enzymeⅡ21 0mg(70％)，andG~o-p 7．6mg， to 

5．0mL by s删 e water 

s咖  州no0I Cells(1 x 109／L PBs)were~reated in 

vitroin a Sh~ lgw'ater-ba~ at 37 ℃ f 1 h Each吼  

pe 唧cd m  a neg撕ve(solventj c0r t a P0si control， 

and2—3 c0I1cen ons of compound． A l％ № SO aIId 

3 ％ № w add when r●00出 d Viability 

de nirled bv O．4％ W pa~-blue m bef~e and 

immediately after ir ubdd加 and c a 啦r幢 the 砌 rate 

c口 p删 to ∞n P口 ng solvent controls． At the of 

treatment． cellswere~elleted．w删 with coldPBS．mixed 

wlkhmoltenO 5％ U舱 ．andm La酬 at37℃ ． 

Microg~l eIectm 】0res was d【，ne basically acc训 ng to 

【3 J with s伽∞埘0 ali 够．Bre~y，伽 frosted slide，吐Ie 

觚 layer惴 0 5％ (印 #正／ 出)，吐 se咖 d，mi蛐盯e 

ofcells and 0．5％ (50 I／slide)aIId third， 

wi吐圳 ceils ceilsⅥ lysedin 吐 ∞Idflesh s ∞ 

(Naa 2．5 rI】D ·L-。，N 一edetie acid 100 mm呵·L_。，Ths 10 

n~'rtol·L。。． 10，wlIh fresh 1 ％ Trit~ X-100 aIld 10 ％ 

Me,SO ad埘 )for 1 h，IhcI1 pl~ced in flesh eldm 础  

h曲 (N却一 c acid1．NaOH 30otrain·L )．1lle DNA 

WaS allowed to klnwill~ fer舶 mln aIld then subjected 

d 帅曲 出 a七25 V．3∞ rnA for 20 min． All steps welle 

p口f Ⅱ-。d uI’d deem red H 吐 After吐Ie dec 0 l0lc出 was 

completed．the slideswelle n即岍 捌 wiIh 0 4mol·L for 

3 x5mill，slalnedwith di唧 l~romide(20IIlg·L。。．35山  

sbde)．and 0bs ed at 401)×m哪  曲 ∞ with an excitation 

fi1terof515IⅡI1—560nm，and a barricrfilter of 590IⅡI1． The 

col3rl~．tailleng~ (TL， j measl using a calibrated 

sca1ein d 0nII盯of a ∞叩e 呲l101)髑nd。rIIly 甲删  

cells D盯 slide．3 slides per 0 ●。err ∞ TI calculated value 

ofmedian TL in 吼 minus control (T — Cj was a direct 

reflection ofirIdI蒯 daIn蝶 Positive Te w defw~l as 

incn s髑 in T —C > 12．5 E皿 in 口m lced experiments． 

data 0bbined weI transformed by naturallogto nen-nali~ 

distributiom aIId to rKTate da衄 f f a onetmled F一噼 【 

In negative control groups，the cell viabilities in 

lym~ocytes of mice．rats，and h~man were 92％ 

±5％ (n=14)，89％±4％ (n=11)，and 87％ 

±6％ (n=9)．respectively． 

Allwere positive with 2 ex~ ons**E S O．97 

rrenol·L in mice and M 忙 30 山n0l·L|1 in mice 

and h~man(Tab l，Fig l，Plate 2)． 

n lowest eoncentrafiom detectablewe【e 021 

伽 ·L～ ， 卧  0．48 m删 ·L～ ． B 5．O 

／a'~ l·L～ ，CP 2 0 mmol·L～ ，MMC i0“rIl0l·L～ ， 

DMNA 27．3 nlnlo1．L～ and 2．AF 62．5 gmol·L～ 

CP．BaP and 2．AF、ve【e positive onlyin the presence 

of metabolic aetiv~ on system di ce of 

DMNA(without Mix)-and CP(with＆ Mix)， 

induced DNA damage to h~rruan lymphocytes was 

shown n 吐le distribution of comet ta length 

(Fig 2)． 

％ 

mfnO卜L‘ 

2． Disb曲 I坩m  of comet乜Ⅱ lengthm  hI 

bl∞d ∞pIl帆 s 0sedtoI)ININA ( S 啦̂x】_ 
( 血 s9 )． ∞ 100 pH d 

oup· 

DISCUSS10N 

The cell viability and TL _n negative conm~l 
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Tab1． Comet assay 0fII 。rat，and lnmmnlymphocytes exposed to 7tested cmnpotmds· 

Absolute№ 。f viable cells in~elation to total No of cells，as determined by trypan-bl~e exclusion；relative№ of viable汕 based oll 

100％ survival in the contro1． 

§Values ere calculated from 100 cells per slide，3 slides per dct目 dnad0Il 

t ‘positive’wt~en TLr
— c>12．5 

groops were in accordance with those (95．4 ％ 

±2．3％，29±6脚 ) ，showingthatthe experiment 

condition Ⅵ愠S stable． In most ofthe m~ted groups， 

the cell vi~bilities were >75％ ．indicating that the 

cytotox|city level low．’ 

CP， BaP． and 2．AF w饿 indirect mutagens， 

therefore were positive only in the presence of 

metabolic activation sys啪 ． The negative result of 

MMC may be due t0 that 血e r~fice and human 

lymphocytes were less sensifive to ll1is compound． 

The result邺 clerr enoughwhen TLw'as used as 

DNA 出ma￡e in~cator，although comet tail moment 

(TL×fluorescent strength of comet tail)was more 

usefIll if image analysis sySte~Tl w'as available． 
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彗星试验检测 7种化合物 
对外周血淋巴细胞 DNA的损伤 

王吉成 。钱蓓丽 

； 药主五 磊院，上海~N)4．37，中国) 
艮 72- 

关键词 逛堕皇彗；单链DNA；致突变试验； 过氧 
化氢；里磺醒 醢；二甲基亚硝胺；丝裂霉素c； 
苯并( )芘；环磷酰胺；2．氨基芴 爿把每硼移 
A 扬 

目的：检测过氧化氢(H2 )、甲磺酸乙酯(n )、 

丝裂霉素 C(MMC)、二甲基亚硝胺(DMNA)、苯 

并(a)芘(BaP)、2-氨基芴(2-AF)和环磷酰胺(CP) 

诱发小鼠、大鼠及人外周血淋巴细胞DNA单链断 

裂．方法：体外单细胞微量凝胶碱性 电泳试验 

(慧星试验)．结果：除 假 0．97 nm'~l·L 在小 

鼠淋巴细胞，MMC 30 gmol·L-1在小鼠、人淋巴 

细胞中呈阴性外，其余均为阳性．最低可检测浓 

度分别为 H2 l gmol·L～，EMS 0．勰 nm'~l‘L～， 

BaP 5．0／m~ol·L～ ，CP 2．0 mmol·L～ ，MMC 10 

“m01·L～ ， DMNA 27．3 mmol·L～ ， 2-AF 62．5 

“raol·L～．CP、BaP、2-AF需经 s9Mix代谢活化 

才显示毒性． 结论：彗星试验检测出 MMC诱导 

大鼠，Ⅱ 诱导大 鼠和人，以及 02、DMNA、 

BaP、CP和2-AF诱导小鼠、大鼠和人外周血淋巴 

细胞 DNA单链断裂损伤． 
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