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involved in the regulation of EOP in the emotion of 

anxiety． 
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柱大鼠群居相互接触模型上纳曲酮的致焦虑作用 

／  
张汉霆，徐志明，罗质璞，秦伯益 

(军事医学科学院毒物药物研究所，北京 100850，中国) 

关键词 塑l鱼盟：动物行为： 曼生 

酸：5-羟色氨酸：运动： !竖  

n目的：观察纳曲酮 (Na1)对焦虑情 绪的影响 方 

法 ：在群居焦虑模型 上观察给予 Nal等药后配对 

大鼠主动接触时间的变化 结果 ：Nal(O 1—5O 

mg·kg )明显减少大鼠在强光不熟悉环境下的主 

动接触时间，且有剂量和时间依赖关系，并可被 

吗啡 (5 mg-kg )和 5．HT合成抑制剂 Fen c 15O 

mg·kg x 3 d)所拮抗，为 5．HT合成前体 5-HTP 

(50 mg·kg )所增强 而 Nal对大鼠运动性活动 

无显著影响 结论 ：Nal使动物产生焦虑状态 ： 

中枢阿片肽能神经通过其对 5．HT能神经的紧张 

性抑制作用参与焦虑情绪的调控 

⋯ ⋯ ～ ～  ～ ～ 热 2 ⋯ ⋯ ⋯  
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Effects of p-carotene on doxorubicin·induced cardiotoxicity in rats 

I 0 Huan—Zhang ，GENG Bao-Qin，ZHU Yong-Lian，YONG Ding-Guo 

(Department ofPharmacology，刀 ng Medical University，Hangzhou 310006，China) 

KEY WORDS ~3-carotene；doxorul3icin；lipid 

peroxidation； superoxide dismutase； glutathione 

peroxidase；free radicals；electron spin resonance 

spectroscopy 

AIM ：TO study the effects of B-carotene (Car) 

reducing the cardiotoxieity induced by doxombicin 

(Oox) METHODS：The pathological changes of 

rat myocardium were observed with photo一 
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microscopy The malondialdehvde (MDA)value 

of rat heart was measured with thiobarbituric acid 

method． The  pyrog allol autoxidation method was 

used for determination of su peroxide dismutase 

(SOD)activity The activities of glutathione 

peroxidase (GSH—Px J were quentitatived with 

DTNB method． Electron spin resor~rlce (ESR J 

technique was used 10 measure the  Ieve1 of the 

semiquinon e free radicals． RESULTS：Car 10 Or 

30 mg kg_。’d_。ig reduced the cardiotoxicity 

induced by Dox．diminished the  myocardial MDA 

production(P< 0 01)，and protected the activi— 
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ties of SOD and GSH—Px． ESR revealed that Car 

scavenged  semiquinone tree radicals ir~duced by 

Dox in vitro The inhibitory rates of semiquinone 

free radicals formation by Car 0 02，0．1，and 1 0 

mmO卜L～ wore 47 7 ％ ，76，6 ％ ， and 82．5 ％ ， 

respectiv~y． 00NCLU同_clNS：Oar,with abilities of 

anti—lipid peroxidation and scavenging semiquinone 

free  radicals． posses sed effects of red ucing Dox- 

induced  ca rdiotoxicity． 

Doxorublcln(Dox)plays aN important role in 

cancer chemotherapy． But its clinical use has been 

limited by its irreversible cardiomyopathy 。． 一 

Carotene(Car)is a natural nut~ent and has anti— 

oxidant effects This study was to investigate 

the protective effects of Car against Dox induced 

cardiotoxieity in rats 

M ATERIAl AND M ETHonS 

Car and Dox were the products 甜 Shanghai Sixth 

Pharmaceutical Factory and Haimen Pharmcen fica】Factory， 

respecfiv~ty Car wss ground with Tween-80 and then 

dissolved in water． Dithiobisnitrobenzoic acid and glutathione 

-qq~Te obtained from si舯 a． Sprague—Daw ratsw e bred 

ircxn the Expefimenta1 Animal Center of Zhej[ang Medical 

University． The instrument of eLectron spin res哪 ance 

(ESR)was made by J∞l Co．Japan． 

1 眦 D Rats(早 ＆ ，n：24，wd#aug 145 s 

21 g)Ⅵ e divided randomly into 4 groups，each corttaining 6 

rats (1)Control gr~ip：injected normal saline 1 mL·kg。。 

ip (2)Doxgroup：injectedDox1 mg。kg ip on d 2 and d 

4：2mg kg ond 6 and d 8：3mg。kg o11 d10and d12； 

4mg。kg on d14 During 2 wk，the cumulated d of 

Doxwfls 16 mg·kg (3)Dox+Car 10 mg·kg一 。d一 

group． (4) Dox Car 30 mg。kg group． Car was 

administered by ig 

PatholOgical alTo 'ration Twenty—four hours after the 

lastip ot Dox．the ratswere n t蒯 and b[ood samples 

were coHected  Heart an d liver were fixed by 10 ％ formalin 

Tab 1 

： 6 ± s． P < 0．05． P < O．O1 vs doxornbictn 

an d stained with hematoxy[in and t2osJn The severity of 

pathologic chang es was graded into 0— 3 Grade 0 一 

n0mml；Grade 1一a few cells with cytoplasmic vacuol[zat[on ； 

Grade 2 一 grou ps of cells with cytop mic vaeuo[ization； 

Grade 3一diffuse ceil damage with vacuo]izatkm．mergence， 

fran k necr~is 

Bloehem lead dcterm haati~ M DA 啊as描e楚ured with 

thiobarbiturie acid method 【 Pyrogallo[ autoxidafion 

methed was used  for determ[narion of SOD activity GSH． 

Px activity was assayed ． Colorimetr[c method(Lowry et 

al 1951)was used for determinafic~of protein corttent． 

2 Sem iquinoa~ free radlcalis W rit Four 

norJ~a】rats，weighing  370±s 10 g．were 0n thetized． The 

hearts were washed 3 times with saline，an d }tomogen~,ed 

with HEPES(50 mmol·L。’) KCI(125 mmo【．L。) 

buffer(pH 7．4)to make a 1：4 (w：v)homogenate．which 

cen~riluged at 1500 g for 20 The precipitate was 

discarded． The tubes contained  0．30 mL centrifuged 

homug enates， 0．05 mL Car． which Ⅷ dissolved  in 

tetrahydrofuran，at 0．02，0．10，1．0 mmd·L 0．O5 mL 

tetrahydrofuran instead in the~ontrol group．0．10 mL DOX 

at1．28 mmel·L and  0．O5 mL NADH at 2 mmol·L一 

The free radicals were assayed with ESR instruraent at X 

band，microwa ve power 4mW ，mod ulation amplitude 2．5G， 

resD。n5e 0．3 s，at 25 ℃ ． 

Statistical m Iy幽  The pathological sc。r were 

analyzedⅦjth rank sum test Other data analyzed with 

f test 

RESULTS 

Efleets oa Dox-indueed cardiotoxicity The 

rats of control group had no myocardial damage(Fig 

1A，plate 1) In the rats received Dox alene，the 

marked myocardiaI damage occurred(Fig 1B)．and 

the myoc ardial MDA vatue was higher than that of 

the control(Tab 1，P < 0．05)． The rats given 

Car 10 and 30 mg。kg ·dI1 had less myocardial 

damage(Fig 1C，Fig 1D)，and the pathological 

Scores and the myocardial～叭 values were lower 

thanthose ofDox group(Tab1)． 

cardiotoxkity and bialagieal chanj； ． 

‘P<0．05， P<0．01 contro1． 
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Effects on SOD activity In Dox group， the 

S0D activity of both erythrocytes and heart was 

lower than the control’s (P < 0．01， P < 0．05， 

respectively )． The SOD activity of bD出 

er3nhrocytes and hea rt of rats in the group of Dox 

+Car 30 mg·kg～，wan higher than that of Dox 

group(P<0．05) However，the group of Car 10 

rng·kg ·d had no such effects(Tab 1) 

Effects on GSH-Px activity In Dox group， 

the myocardial GSH．Px activity was lower than that 

in the control(P<0．05) The myocardial GSH_ 

Px activities in Dox+Car 10 and 30 mg‘kg。‘ 

groups were higher than those in Dox group (Tab 

2) The GSH—Px activity of liver in control group 

(206± 50)was higherthanthatof heartin control 

group(63±s 13，P<0．01)． 

Tab 2． Scavenging effects of p-carotene ofl doxornblcin 

semdqeinone free radlea ~ in rat heart homogenate 

3， ± ． P<0．05， P< 0．O1 contro1． 

Effects oll scavenging semiqainone free 

radicals The semiquinone free radicals were 

detected in the eontml group， and identified by its 

g-value at 2．0032(Fig 2)． Addition of Car 0．02， 

0．10． and 1．0 mmol·L一 reduced markedly the 

intensities of ESR signals(Fig 2)，and their rates of 

scavenging semiquinone free radicals were 47．2 ％ 。 

76．6％，and 85．3％，respectively(Tab 2) 

DISCUSSIoN 

The experiment results showed tha t Dox 

induced ~vere myocardial damage，and Car 10，30， 

nag‘kgI1’d had protective effects against Dox 

induced ca rdiotoxicity in rats． It has been believed 

that the cardiotoxieity induced by Dox is caused by 

free radicals， which has little relation to the 

anticancer effects 0f D0x【8．91 It is kn。wn that Car 

凹n quench sing let oxygen【 ’ 
． but there is no 

report to scavenge other free  radicals． In this 

Fig 2． ESR spectra of doxornbidn semiquinone free radicals 

in rat heart homogenate with p-carotene． 

experiment, we found that Car had a dose— 

dependent effects of scavenging semiquinone free 

radicals induced by Dox with homogenate of rat 

heart． The sm iquinone free radioals may further 

transfer electron to oxygen or H20z，and produce 

or OH —radicals． A deteriorative reaction ca used by 

thes e active free radicals induces cell iniury( It 

is suggested that Car molecule reacts with the free 

radical， resulting  in the formation of a new，much 

more stable radica1． It was postulated that this is 

possible due to the presence of a conjugated double 

bo nd system， which facilitates a resonance 

c。ndition[10： 

The results showed that the escalation of 

myocardial MDA level，and reduction of myocardial 

GSH_Px activity and SOD activity of rat hea rt or 

(．~@ ll-OCy[es occurredinDox group． Administration of 

Car10，30 mg·kgI1‘dI1 inhibited the myocardial 

MDA escalation induced by Dox．and protected the 

myoc ardiaI GSH—Px activity． Treatment of Car 30 

mg．kg ‘d showed  the protec tion of SoD activity 

of rat hea rt or erythro cytes． These results indicated 

that Car possessed the effects of anti．1ipid 

peroxidation in rats administered Dox It appears 

tha t the reduction of Dox nduced cardiotoxicity by 

Car may be due to its effects of anti-lipid 

pearoxldationin rats． 

W e also found that there were different level of 

GSH．Px between heart and liver in normal rats． 

Doroshow et al repo rted  that S0D activity of heart 

7 ，I．一0EE o_【．0 

～ 
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was significantly lower than that of liver in mice ． peroxklatlon by redox cycling of adrlamycin and da~omycin． 

It was suggested that lower level of myocardial 。 m iophy R髂c删  19 ； 7：79 。。 

antioxidas 。⋯  h reason tnath Do～ sLl】tS in ’ a ct
⋯

ivity

⋯

of 9 c is

： 

cardlotoxiclty ‘ly 11 H
al[iweu B， Guttetidge jM吕 Free radicals in and 

In summary， Car treatment protects rats Medi Oxford：Clarendon Press
, 1989：188 266 

against Do x cardlotoxicity． The mechanism of 12 D∞。sbow JH，L~xker GY，Myers CE Ev~ aati~defem~ 。f 

protection appears to be due， at least in part， to tbⅢ ∞e heart against reactive oxygen metabo[ites；~dteraticaxs 

scavenge semiquinone free radicaIs and pc6sess produc by d0xo邝 dn J Clin l兀v凹【I9日0；65：12 35· 
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