
BIBLII)：Ps 0253．9756 Aeta J gi Siniea 中国蔚理学报 1998 s单；19{5) 。493 

核苷酸(ODN)对表皮生长 因子( )诱 导的培养 

大鼠血管平滑肌细胞增生的抑制作用 ． 方法 ：用 

脂质体将 p42．和 p44_NAPK ODN 0．2,umol‘L 转染 

人大鼠血管平滑肌细胞，设正义及随机 ODN为对 

照，用 '~grestem Blot法结台 P-81滤纸法以髓磷脂碱 

性蛋白为底物测定 NAPK活性． [ H]胸腺嘧啶核 

苷酸掺 人 测 定平 滑肌 细 胞 DNA台 成 ． 结果： 

NAPK ODN能明显抑制 EGF诱导的 NAPK蛋 白表 

达及 NAPK活性 ，并明显抑制血管平滑肌细胞的 

[ H]胸腺嘧啶核苷酸掺人． 结论：针对 p42-和 

p44_NAPK起始部位设计 的 17．ine．1r ODN能有效抑 

制 EGF诱导的血管平滑肌细胞的增生． 
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EITect of histidine 011 myocardial mitochondria and platelet aggregation 

during thrombolic cerebral ischemia in rats 
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IlistidiⅡe 

删 ：To studythe effect of histidine on eea'ebral 

tIlr0nIb0sis and possible mechanism． 

Ⅱ̂Ⅱ目旧旺，s： Cerebra1．carolJlg．c stroke was 

orodueed by photoehemieaUy induced thrombotic 

eea'ebral isehemia in rats． RES哪 S：Platelet 

aC#；regation i13 whole blood ine1~ased markedly， 

peak heights at 4 and 24 hwere(5．1±0．5)n 

and (4．3±0．5) n，respectively． Heart 
mitochondria volume (V)， volttme density 
( )，surface density (Nm)，and surface 

demity of outermembl'flll~(S 1)irlCl'PAised(8．2 
±5．5，0．59±0．16，0．11±0．03，and 0．22± 

0．05，respectively，P<0．O1)，but numerical 

den8ity (  ̂)， specific $11iface of inl~l- 

membrane(如)and ofthe eristae(83)dec1~ased 
(0．07±0．02．2．8．4-0．8，and 2．4±0．7， 
respectively．P<0．O1)after cerebral throml~- 
sis． The myocardial histopathologlc character- 

istics ere different hom those of isehemic 

necrosis and myocardial ,tamage caused by 

isehemie reperfusion． In rat treated with 

histidine after photochemical reaction， platelet 

aggregation decreased markedly l(2．93．4-1．08) 
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n，P<0．01 1．reversible chailge often we玎twith 
parameters related to the ir1ner mitochondrial 

membrane but not the outer mitochondrial 

／／l~'lbr'drle． 0叫 C US∞0N： Hisfidine de- 
pressed platelet aggregation and reduced 

myocardial mitochondrial damage resulted frown 

cerebralisehemia． 

In “cerebra1．cardiac stroke’’induced by 

photochemical reactionll1． we observed that 

cardiac systolic and diastolic dysfunctions 

recovered completely in 5—7 d． HistidiTie 

shortened the reversible injury． known as 
“

stunning’ by improving the myocardial 

contractility ， suggesting that the functional 

heart depression but not morphologie changes 

occurred at cerebral thrombosis． To further 

elicit the nallll~ of c~rdiac complication of 

stroke．we observed the change~of myocardium 

ultrastruetla'e and whole blood aggregation after 

cerebral thrombosis，and it might be helpful to 

clarify the D088ible mechanism of histidine in 

improving myocardial stunning． 

1]EI A【s AND Ⅳ匝田 Ⅲ，s 

Thrombotic cerebral isehemia The 

cerebralthrombosisw舾producedin45 0 VCistar 
rats(Grade Clean)weighing(280±2o)g under 
anesthesia with 2．5％ thiopental flodill／n(40 n 
· kf； )ip． The ratswere given rose beI (10 

蝉 ·妇 )in 7．5 g·L 8aline soludon and the 
intact skaU was irradiated with green tight(560 
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m ．bandwidth 60 nm)for 2O rainL ． rhe 

treated rats received iV 0．5 ％ histidine 5 mg· 

妇 3O min after the i1Tadiation．while ischenlic 
rats received only saline after the irradiation． 

M easurement of platelet at~regalJorl 

Sodiunl citrate 3．0 ％ containing heparin 2 kU· 

L～ was used． PIatelet aggregation was 

measured using whole blood(wB)aggregator 
(QX一2．00， Shanghai Medical 咖 versity) 
according to the ilnpedfll3．(2e method． Using a 

linear l"~eOrder(XTCT，Da Hua Instrmnent Co， 

Shanghai)． A chart paper unit=5O n． nle 

durationfrom the addition ofADP 25~tlriol·L—l 

tothe star[andmaximal height ofa~regationwas 

expressed th 0—60 s aggregation slope(As 

O一60)，60—120 s aggregation slope(AS 60— 
12o)，12o一180 s aggregation slope(AS 120— 
18o)，and aggregation peak height(APH)． 
The a~dgegation curge wan in units of eleetric 

resistance(Q) J． 

Ⅳ oaI耐iaIc ultr~tructwre aIld I to- 

d10nd—a sta 0l峭  Themyoea~ um wasfixed 

in 2．5％ glutaraldeh3，de at 4 ℃ overnight．and 

the trin~ ：l pieee$ were vlaeed in 2．5％ 

glu~ ehyde at 4 ℃ for 2 h． washed with 

phosphate hIlⅡ ．fixed with 1％ oso4 for 2 h． 

dehydrated in graded ethanol，and en~ dded in 

Elan 618． The el~xy bl~ks wl~re sliced on a 

u( V~tratome． 1he sections(0．5 )were 
stained with ttrany]aeet~te and lead citrate，and 

e~ ned under 皿 M一100 CX transmission 

REs1_皿 S 

lPl~ let aggregation 盯 砌 Infusion of 

T0se be嘴al f0r 3O min，4 and 24 h in rats did 

not induce platelet aggregation． In contrast， 

ADP caused marked aggregation in WB after 

photoehemieal rig．action． AⅡthe variables(AS 0 
— 60，AS 60—120，AS 120—180，and APH) 

reflectingpla~elet aggregation~ffter photoehemical 
reactionwereincreasedmarkedly，APH at 4 and 

24 h were(5．1±0．5)and(4．3±0．5)Q， 
respectively． It deCr~ItSed markedly at 4 and 24 

h (2．9 ± 1．1) and (3．0 ± 0．8) Q， 
respectively：P<0．01)after the treatment with 

|li dine( Ib 1)． 

Lltr~truetm'e aIld ste Iq；icaI paramet- 

ers of Ⅱ Ocardial I t(．ch啊 Ir．岣 The 

mitoehondri81 ultrastrueture was normal in control 

group(Fig 1)． 
The mitoehondria swelling， the cristae 

disorganizing and anmrphou~ matrix demides 

we e seeninⅡIv0can ofthe rats after cerebral 

thrombosis． Mitoehondria v011．11ne( )，volume 

density(Vv)，surface demity(Nm)and surface 

density of ot~ter mitoehon~iltl membrane(S ) 

sllowed all increase(8．2±5．5，0．59±0．16． 
O．11±0．03，and 0．22±0．05．P<0．01)but 
specific surface of the in呻r mitoehondrial 

men~rane(鹋)，specific surface of the eristae 

(83)， and numerical density (Ⅳv) were 
decreased(2．8±0．8，2．4±0．7，and 0．07± 
O．O2， P < 0．01， ，I弘 1)． rhere was nO 
slgni~eant difference in histidine-~'eated rats 

cornpared witIl eontm]rots． ButtheⅣm and Svl 
0f the ot~ter mitoehondrial membrane wele 

ino,eas t more than th0se of the eontm](P < 

O．01)(Tab 2)． 

D巧EUS团0ON 

lIi a甜 ∞ of bi di呻 On WB 

l~ telet aggregation Thein e technique 

Tab1．础 岫岫 5roll·l喀I1∞ pII咄elet唱 咖 血I岫 似 恤伽岫 ． 
± ． 。P O．惦 ， P ‘0．惦 ． P ‘O．01恬 smIh 哪 n血d ． 
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Tab 2． E酾  bistj血 硼 ste嘴 0- p日碍m出 

m柙 衄Idi 删 to 0nd血 4 h船 。ere aIth呻m - = 

r弼 ． ± s． 

．尸>0．惦 。 <0．惦 ， <0．01 坩 s妇 删 删  

Fjg 1． Rm m ∞rd柚 山帅d血 ． 
A】0 删 ； 

B)白由e口血I： 

C】bistjd ． 

x10 00o． 
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associated with the radical scavenging aeti~ty of 

histidineL ． but the exact mechanism of tlle 

latter action on the platelet is still to be 

determined． 

Pr0tective dlect of hist on myo- 

c嗣I删  mit~lmndrla 皿Ie Fesults of 

mitoehondria uhrnsuueture and stereology showed 

tllat after the cerebral thrombosis a significant 

d of myocardiurn oeeurred． Its 

histopathologie characteristics were different from 

those of ischemic neoro~s and tlle myocardiae 

dalna c allsed by ischemie reperfusion． As 

indicated bv the stereology．tlle reversible ehallg~ 

often went wi出 the~ eters associated to出e 

inner but not tlle outer mitoehondrial membrane 

following iv histidine． s difierell~ of出e 

outer and inner mitoehondrial membrane could be 

related with the difference of their hiochemietO, 

and physiologie function． ere are more 

amorphous matrix densities being showed in tlle 

mitochondria．which might be due to tlle platelet 

activation and mitochondrial Ca2 overloading t 
．  

'llae ultrnstraetural changes in these revelsibly 

iniured mitoehondfia were defmed as“stunning ”， 
which beganto returnto出econtrollevel wi山 出e 

platelet aggregate decrease after the treatment 

with histidine，suggesting that the platelet might 

Play a role in the myocardial mitochondria 

damage． It could help to explmn t}1e 

pathophysiologieal alteration of cardiac 

dysfunction after cerebral thromho ~s． Histidine 

reduces tlle ultrastructure change of myocardial 

mitochondria， possibly， by altering me mb rane 

function and i0ll h [Ile0sta导i吕． 
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1；一 j6 组
氨酸对大鼠血栓性脑缺血时心肌线粒体 

及血小板聚集的影响 ．f』 

u  

’ 

77． 
李树清 ，赵 刚，李 傻，钱 玮 (琶明医学院 
至 教i 歪；了电镜室，昆明650031，中国) 

关键词 光化学；血栓形成；膻鲑血； 

血小板聚集；心肌；心脏线粒体 ；组氨酸 
一 十 一 一  

目的：研究组氨酸对脑血栓形成的影响及可能机 

制 ． 方法 ：采用光化学诱 导“脑一心卒 中”模 型并 

给组氨酸( v 5 ·kg )治疗 ． 结果 ：脑血栓形成 

后 4和 24 h全血血小板聚集的峰值为(5．1±O．5) 

n和(4．3±0．5)n． 心肌线粒体体积 ( )、体密 

度( )、面密度(N )及外膜表面(S“)增加(8．2± 

5．5，0．59±0．16，0．11±0．03和 2．2±0．05，P< 

0．01)．但数密度(N )、内膜比表面 ( )和嵴膜 比 

表面(岛)减少(O．07±0．02，2．8±0．8和 2．4±0．7． 

P<0．01)，心肌病理学改变有别于缺血性坏死和 

缺血再灌所致的心脏损伤． 组氨酸治疗后，全血 

血小板聚集降为(2．9±1．1)n(P<0．01)，与内膜 

有关的体视学参数可逆改变． 结论 ：组氨酸可抑 

制全血血小板聚集，并减轻由于脑缺血所致的心 

肌线粒体损伤． 
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