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】】 哚 类 ；HWL．12： 

日1}弼 
阿 霉素 

细胞内阿霉素(Dox)的积累测定用荧光分光光度 

计法． 结果：HWL—l2能显著地增加 MDR细胞内 

Fura-2的积 累和逆转 MDR 17．2倍 在 HWL一12 

的作用 下，MI)R细胞 内阿霉素 的积 累亦明 显增 

加．但在介质中高钙或低钙离子浓度对 Dox积累 

均无影响． 结论 ：HWL一12具有较强的逆转作用， 

它的逆转机制可能与增加 MDR细胞 内阿霉素的 

积累有关 ，而与钙离子浓度无关． 
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A耵讧： To study the effect of catecholamic acid 

(CBM／DA)on de锨 ica妇 ofNiCl~． M哐THoDs： 

Mice and rats wem ．miected sc or im CBMⅢ A 

immediately afterip NiCl2． Each moose was iniected 

CBM IDA afIer iv NiCl2 ]85 kBq and 

radioaetivities of vadous tissuesⅥ measured with 

tie d scintillation counter at24h． Thelocalizationof 
Ni w shown by the whole-body autoradiography． 

REsIlI腮 ：口 MmlA sc 0．5—1．5 g·h markedly 

reducedthemortality from l~--ute poisoning ofipNiCl~ 

500 rag‘kg～． After NiCl~inmice，tl1e LI was 

犯 ．7 rag’kg_。． Micewereinjected sc CBMIDA1．5 

of2．5 g‘kg～ after Ni poisoning， Ⅱ of NiCI2 

wem raised to 789 or 820 rag’kg～，respectively． 

eroject剐PF the Nativ~l N~tural Sckmce 咖daIj肌 of 01L『l；1． 
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Ⅱ of NiO2 was 39 rag’kg ．m Iat． IF 

口 M匝}Awasinjectedim O．5 g‘kg～ afteripNiO2， 

the LI was 332 rag‘kg～． 口  1．5 g·kg 
im af r iv NiCI2．decreased the contents of∞Ni in 

blood and hmg ofmice w controlmice at24 h． The 

contents of Ni in brainI heart，spleenI andH血 

wem similartothose ofthe controlmice
． T1 conte~t 

0f Ni in bone was than the cont~1． 1be 

excretions of Ni由mu吐 urine and feces w not 

．m口eased by 口 MⅢ A m 24 h． le whole-b0dy 

autoradlograpy showedthatthe radk~ ivityw highly 

l0calized in the kt,~ y， lung， and Hai'de~$ gland． 

w越 amoderatelevel of髓Niin theliver．bone， 

skin I and bl00d． A pronounced aocl虹miIa6on 

o~ rredin the bone． There was a nl幽 凭duc妇  

0f N=i in the hmg，skin，liver，and blood after ip 

口 ~皿DA． CoNCLUsIoN： 1be 口 ~皿DA 

markedly raised the survival rate of nlcke1．poisoned 

mice and rats．and decreased Ni levels in lung and 

blood． 
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Nickel compounds widely used in industry were 

absorbed into the body and deposited mainly in lung， 

so the lungs are the critical oYgall after exposure to 

nicke1． A long period of exposure to nickel 

compoun ds may cause lung c&nce一“． and most 

chelating agents are ineffective to treat nickel 

po lsom ng· 

Catecholamic acid【catechol-3，6-his(methylenei· 

minodiacetie acid)，CBMIDA J first synthesized by 
Prof XIE Yu．Yuan in our Institute was a chelating 

agent of a low toxicity J．and i~ ~ed excmfion of 

uraniumI3J and plutonium~ in rats
． 
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Effects of cheladng agents Oil LD50 of 

NiClz Mice(n=260．weighing 2O 4± 1．5 g) 

were divided into 5 groups． Control group was 

injected ip only Nicb at various doses(n=10，． 

oll1er 4 groups were respectively injected sc：CBMIDA 

1．5 or 2．5．Na-DMS 1．edetic acid 0．15 g‘kg after 

ip NiCI~． e 3-d LDso(95 ％ confidence limits) 

were calculated by Firmey’Sway． 

Afterip a single dosetomice，theU  of nickel 

chloride was 82．7 mg‘ 一 ， they Wl~Ile immediately 

injected sc chelating agents． tl1e LDso of NiCI2 was 

raised as tl1e following order：CBMIDA >Na-DMS > 

edetic acid(Tab 3)． 

Tab 3． Ⅱ 0f|pNiCIz alone 0r如Ilawed chel llg 
m - 

Rats(n ： 100，weighing 182± 21 g)were 

dividedinto 2 groups． letoxic groupwasinjec州 ip 

various doses of NiCI~． The detoxification group was 

i 把d _m CBM D A O．5 g‘kg_。afteripNiClz． e 

u  ofNiCI2was elevated from 39 to 332 mg‘ ～ ， 

about 8．6lirl~S ofthatintoxic group(Tab 8)． 

Effect of CB】 皿 A on Ni tisstIe distribu- 

tion and elimination Mice (weighing 舶 ．4± 

0．5 g) divided into 2 groups．10 mice／group． 

control group was．mjected iv NiCI~185 kBq／ 

mouse：thetreated groupwasinjectedipCBMIDA1．5 

g，kg after iv NiCI2． Each mouse was kept in a 

metabolism cagefor24 h．andthenkilled． e heart． 

1ung，bI n， liver，spleen，kidney，bone，and blood 

wl~Ileweighed．and 7— 15 rag．were digested in 0．1 

mLfonnic acid and0．1 mL at 80℃ for 30rain． 

Radioactivity WaS measured in 8 mL of 0．01 ％ 

IN)POP and 0．4 ％ PPo nl liquid scintillation 

c0unterforl rain． IntI1eCBMIDA．treated group．the 

contents of Ni were reduced remarkably in blood and 

lung．butincreasedin bone． 。Niin urine，feces，and 

0thertissues were similar to those,of control group at 

24 h(Tab4)． 

Tab 4． Ti嘲-emdi∞甜曲 at科 h a ivBNiCl2 185 

ld王q alld ip CI~IIDA 1．s g‘kg一 ．m mj。e n =10． 

叩 >0．05． 《0．01 w 伽 叫 ． 

Radioactivity(kBq／g wet tissue) 
C l旺0I CBMIDA 

Effect of嘞 皿 A On Ni l0衄 l虹 mon ilI 

Jl】 e Mice ( ：4，weighing 28 g) ected iv 

NiCI2 370 kBq／r∞use divided into 2 groups，2 

mice se ed as contro1． 廿le 0山er 2 mice Ⅵ啪  

immediately eeted ip cB 1．5 g‘ 一 ． Al 3 

and 8 h． respectively． 1 ITlouse in each group w 

anesthetized with ether， and frozen in mixture of ary 

ice and hexane (一75℃ )． Amoradiogr~hy w,as 

madeL ． W hole-lx~y sectionsⅥ re made 20 tan in 

thickness，at一20℃ ，theX-film was exp∞。dfor 43 

wkforthe 3-h group．and exposed for 48 wk fortI 

8-h group． 

At 3 h afterthemicewereinjectediv NiC1 ．tI 

concen~"ationswere highinkidney，lung，andI-larder's 

gland； moderate in bone， liver， skin， and blood． 

There were trace ra~oactivities in intestines(Fig IA)． 

In the CB d̂m A．treated mice．tlle radioactivides were 

h 血in kidney，bone，and}la由 ’s gland；m0d％lte in 

lung，fiver，and blood． Remarkable acc~ mlafion of 

Ni wasfoundin belle．and reduced in lung and skin 

(Fig IB)． 
At 8 h．in genera1．radioac~vifieswere reducedin 

tissues after iV Niaz． e radioaetivities 咖  

m~lerate in kidney。lung，blood，and llrinl~，8nd low 

in bone，intestine，skin，and liver(Fig 】C) In 

CB 皿 A—treated mice． the 】evels 帆 increased in 

kidney， bone， intestine， and skin， but remarkably 

decreased in lung and blood(Fig 1D)． 
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DIsCUSS蛋0N 

Antidote principle of chelating agent was t0 

combine with metal iOil t0 form complex with a lower 

toxicity．it reduced the metal ion t0 the target organs 

poisoned or enhanced the urinary exci~etion of the iOil． 

The present $tudv showed that CBM]DA markedly 

raised the survival rate of NiC12．poisoned mice and 

rats．but the excretion of Ni through urine and feces 

WaS notincreased at 24 h． The demxificafing effect of 

CBM]DA pn nickel might be that the chelate was 

combined with nickel， to forill complex of lower 

toxicity in body． 

1he tissue distribution and localization of Ni 

were similar． 1he Ni deposited in organs showed aS 

the reportsL ． whereas given CBM]DA is more 

effective for removing nickel from lung． but to 

accumulate in bone． The metabolism of CBMⅡ)A was 

mainly deposited in bone except the excretion 7j
． It 

might be that CBh缸DA formed the eomp]ex of 

CBMⅡ IA．Ni．and enhanced the Ni content in bone 

duetoits actionin affinity bone． 

In conclusion．CBM旺 IA markedly raised survival 

rate of nicke1．poisoned mice and rats and decreased 

content of 63Ni in lung and blood
． 
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双酚胺酸对小鼠和大鼠氯化镍解毒及分布的影响 

严雪铭 ，陶正琴 ，粱猷毅，陈振家，张建时， 

徐新 华 (中国科学院上海药物研究所，上海 200|Bl，中 

国 卜f 2- 

关键词 螫合剂；双酚胺酸；镍；半数致死量； 

放射自显影术；组织分布 盒 }吝 

目的：研究双酚胺酸(CBMDA)对氯化镍的解毒作 

用 ． 方法：NiCl~中毒后，立即给予 CBMIDA，记 

录动物存活数 ；小 鼠 iv NiCI2后给药 ，测定 24 h 

组织中63镍；用整体放射 自显影 术，显示小 鼠体 

内 镍 分布． 结果 ；sc CBMIDA 0．5一1．5 g·kgI1 

对 ip Nick 500 n培· 有解毒作用；小鼠 ip N-Ck 

u 为 82．8 ng， -。，给 药 1．5或 2．5 g·kg一， 

u 分别为 789和 820mg· I1；大鼠 '曲 CBMIDA 

500 mg·kg 使 NiCI2的 u 提高8倍 ；组织中。镍 

测定和定位显示 ，CBMIDA减 少肺和血液 中 镍， 

增加了骨中0镍，24 h尿 、粪0镍排出与对照组无 

明显差异 ． 结论 ：CBMIDA有效地解 除镍毒性， 

提高动物存活率，降低镍在肺部的滞留． 
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