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Effect of losartan and captopril On expression of cardiac angiotensin Ⅱ 

AT1 receptor mRNA in rats following myocardial infarctiOn 

ZHANG Gao Xing．PU Shou Yue2．YANG Ymg-2／aen，SHEN Xue-Dong，PEING~an-Qing，CHEN Hao-Zhu 

(勋v Laborato~ o／ ml Dise~es，Mimst~ o／Public Heal~，Shanghai l~ tute o／c口 “ 
D~eases， ∞ Hospi~l，ShanghaiMed f 姆 ，Shanghai200032， ina) 

KEY W ORDS 如 站Ⅱdial-加 m 咂 ；窖eDe exptes。 

si0n； 删 oIens面一com嘲响唱 enzyme -mbibi幻芏s； 

柚gi咖 sjn ∞。epto ；messeng~ RNA；c习 。pm； 

losarta~a 

AllVI：To sttldy the d of losattan (L0s)舡证 

eapto~a(C印)Ii~llment 0n ext,re~on of c~trdiae 

咖 sjnⅡ (Ang)AT1 xeceptor mRNA in rats 

foUowing myocan~ h =c (MI)．METHODS： 

Tweak-four ratswithMI aftereotom~ 1i伊 0n妇 7 d 

wefe rancknly divid。d into 4霉删 ：A)o叩 in 

drinking w岫 ，ad劢 (2 g’L )，B)ig Los 10 

mg·kg ·d一。c)ig Los 30 mg‘kg-1’d_。，and D) 

placebo fbr 6,ark． Sh廿 1i咖 rats(group E) 

served ∞ c0呲∞ ． The levels of c~trdiae A|瞎 AT1 

l~eptormRNA曲单le商onin eachgroup(n=6)唧  

瓿岫inedby D0tblot ng dj{ 哑_血- ded 

pI曲髑．RESULTS：C聊叩商ng埘Ih ren删 呻 k 

s ofbyb玎碰蜘 p0血 ．m娜 D(26帅 

~201 )，tbe曲单le商on 0fthe∞ldi丑cAngAT1 
Ie0eDt0rmRNAwas皿I出 w ．m the3treated粤哪ps 

(脚 Al360±l34 ，娜 Bl枷 ±2,44 ， 

哪 c 1310±95 )(P<0．01)． BIlI no 
dj懒 e∞ew罄 如lmd bE舸哪 the 3 捌  叩 and 

l l 娜 (1渤 ±233 )(P>0．o5)+ 

CONCLUSION：L0s andC印 a|衄蛐la删 theincte鼬e 

of∞ldi丑cAngAT1Ie0印t0fmRNA衄 鄂 ∞ in曲  

糊 b’ MI． 

Venmcul~ elin窑 fbUowhl窖 Inyocardial 

infarction(MI)conmb~tes∞ the developme~ of 

progressive cfimeal heartfailureL ． The caIdiactissue 

type renm 删  bens system was activated after MI 

and heart failureL ． Verm'icttlar n10d曲  could be 

attenuated by artgiotems converting enzyme inhibito~ 

ecI suppor~l bytheNatic4mlNatural Sclen∞ ∞ 。f China， 
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(Ac~i) ACE[and an~otensm Ⅱ ( )receptor 

an~gomst provided msigh~ mm the mechanism of 

ven仃icu1ar~modeling a】fb盯 MIL ． At least 2 mmn 

Ang receptor subtypes，叽 and ，w i~．nfified． 

rrbeAT1 rec~tormediates ritually all ofthe effec~ of 

Ang In IIIy0cy忙s ． Ang r1帕)ep r antagonist， 

Tcv 116， could reduce Ⅱ1e increase of A【Ig AT1 

receptorn~RNA expression af衙 MI rats：Il( r朗钮 ， 

Inthis sn】ayTCV-116wasmaintainedfl0r 0rdy 7 d ． 

Therewas no r￡∞rt onthe effbcts of captop~ (Cap)， 

all AC~EI， on Ang receptor 嘴 u1 0n a ~Ⅱ tn 

animalmodels and ．m humar~L ． le present study 

wasto ass thelongterm effectsofo arIdAngAT1 

rece．~ r~mgonist，losartan(L0s)，0n expression of 

cardiac Ang AT1 receipt mRNA atter myocardial 

infarctionin 【戗． 

D 日缸酬  枷 sp agl峥I 呵 苦 rats， 

a嘟 Ⅱ，prodded by E】c咖 蚰 of shaIlg 

Medical Umu：rsi~．wei0~ng 240± 10 g 雠 Ⅲ 直 _比d 

Ⅱlip peII【obaIbi叫 40mg-kg_。．Tracheawasi“mba毗ll皿d 

咖 was venlil~ted 廿1 a vo|lⅡr．。- 脚 ven蝴a嘧 ． After 

llmrae~ W ， the pmximal Ien mI 0r sc Ilg commry 

a唧 was“ga ． ^Ⅱ 胁 were screened． L M1 w街 

Ⅻ 刊 0Il d 7船  by。ch0c 曲 arId sllffaee 

ek曲 cardi蠼mm fec0耐in 引． sl1册 h 饥 r出 served as 

c I虹咄 ． The rats 帆 -。 |n TI] 瑚肌睁 c衄虹删 100m 

(20℃) ScⅧ d aller surgery，24 Ih MI 

randomly assigneg协 4 arld啦删 withCap(2 g’L_。In 

nk吨 w~telr， 肪[。r川， sin0_An ic越 shar 血 squ 

H哪Tnac al，Ltd，group A； ：6)， (10 mg。kg_。’ 

d～ ， dissolved |n drlr~ g water， ， D胁 Merck 

Hl cal Co，USA，groupB； =6)；L (30mg’kg 
。d～，dissolved-n 0rir~ng w~telr，ig，group C，n=6)，arld 

pla∞b0( ng w螂 ，g吼 D； ：6)h 6 wk Sl'~m- 

u were sd as ee~ml group( 唧 E， =6)． 

Det暇m 0n ofAtIg缸p】 mm B枷 was∞【 b甜 

_n cI】iⅡ酣 poI，吐l le 燃 at dcc叩i嘶0|I． The cm姗 吣 

of Ang was detel~nined b Ia 0i哪m毗10 u血1g lg 

Ia血liI1删Ilr10】o cal 招 ( m盯n d眦  IlnlnLmdogi咖 
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Reagents，aeijing) Each plasma sample wfls raeasuredthrice 

Analysis of cardiac Aug AT1 receptor mRNA 

expression 

E 拄acd肺 oftotalRNA ofn 0ⅨI 啦l蛐 Total RNA 

was extracted by the guanidiinum thiocyanated／l~nenol 

~ orofccmt“一
．
TheRNA was deIe丌rIiⅡ目a bYthe xDrc mce at 

and (Uvikon 931)． 

P弹p锄：8t；眦 of AngAT1n唧  -cDNA pmhe 1he 

priITIerwas designed the cDNA sequence of m1 Ang ATt 
receptor12J

．
and synthesized by Shanghai Institute of Cell 

Biology． Olil~ge Ar．edemy of Sciences： sc from the 5 

nⅢl∞mr regi~ (5 

TCAC-3 )and anfiseme frc~n the 3 noncoding 

G 黝 [ a 。口 j[0 ) 

C(口4- 

re 0n(5 - 

11 cDNA 

(1046 bp)was~vemely withthetemplate oftotal 

RNA，~nplified by ∞ chain1"~ oll(PcR)teclmique 

using the irdx,~．se wamctipt and PCR kit(Fromega，USA)． 

D~audng．annealing． and ex on we done 30 tilr~$砒 

％ ℃ f 3o s。55℃ for 46 s，and 72℃ for 46 s The 

ptaitied cDNA insertedinto PGEM-T vet．'tor(3曲)，and 

the recombinated plasmid containing Ang AT1 receptor wfls 

thent／ansfolxlaedinto JM 109 cells accddingtotheinstn~ion of 

PGEM-T v。cⅫ system (Promega，USA)． Alter amplification， 

cxWactic~and tmrification， l 血-】 嘲ed cDNA 口be by 

rand~ pruner method obtained with ,~goxingenin DNA- 

inbeling Kit bought flora Boehringer Mar 曲 a【，II】pa町 ， 

Germany 

IlDtblot hybridization and qI ve sc卸Ⅱn匠 g 0f 

pesilive signals Afte~&natur~on ，the RNA w箍 ed 

ontothe nylon membrane The nylon membrane was dried m 

120℃ for3orain． After r~hybddizedin hybridization soluti~a 

(Bo~iager Mam'daeim)without digoxin~ain-labeled eDNA 

pfDbe at 50℃ for atleast 1 h，hybridization wfls at 

50℃ 妇 16 h usingthe sm'ne hybridizafic~a solution c∞衄 

dig0xir n 1曲e cDNA txobe． The sm ~gth of 

hybridization signals were quamitat~ by sc~．ing densitomea3, 

(CS-910)，and expressed asthe ratio ofthe血g ATt receptor 

mRNA over 20／xgtotalRNA． Reflected Peakme．as of dot blot 

hybrldizafi~ positive signals cⅢre 0l●d。d∞ the m∞um  of the 

Ar ATI receptor mRNA Each h ∞ sigrlal was 

9aanthatedtluice by scanning densitomea3,． 

Statistic analysis Data were ssed as j ± 

Dif r●∞s between groups were detenmined by ANOVA 

REstjLIs 

Effect of Los and C印 on the levels of 

cardiacAng ATl receptormRNA expression 

Therefitted peakfire．as per20 g oft0talRNA inMI 

group without anv treatment(2640±201” )wefe 

significanfly higher than those in sh~ffl—Iigation group 

(1Z~0±233 urr?)(P<0．01)． The leveI of the 

caldiac Ang A receptor mRNA in MI of placebo 

groupwas2．2liliesthatin sh~11-Ug 0I1 group． 

Comparedwith placebo  group，the expression of 

the~al'diacAngAT，receptormRNA waslowerin the 3 

treated groups(P<0．01)． But no difference was 

found between the 3 treated groups and the sham- 

ligalion group(P>0．05)(Tab 1)． 

Tab 1． 0 liac Ang AT1 receptormRNA expt-ession  

and concen~ 0f plasmaAng． n=6 rats．霉 ±s． 

>0．05， 《0．01 sh衄 }li审 d傩 grollp； 

dp>O
．
05． 《O．01 w placebogroup． 

Effect ofLos andCap on plasma A丑g The 

plasmaAng levels in MI placebo group (0．28±0．10 

ttg·L 1 showed no significant difference from those 

in Cap group (0．22 ±0 04 ttg‘L ) and sh~la- 

ligalion group(0．20±0．o6鸺 ’L )(P>0．05)7 

wk after MI． Th e plasma Ang levels in Los 10 

mg‘ 。。‘d group(1．22±0．28 ttg’L )and Los 

30 mg‘ ‘d group(1．45±0．25 ttg’L )were 

significantly higher than that in sham-Iigafion group 

(P<0．01)，while there w；as no significant difference 

be tween Los 10 mg ·kg一 ·d一 group and Los 30 

mg’kg ’d group(P>0．05)at 7 wk afterMI． 

The n~jorfindings of ol11"study were asfollows； 

(a)the expression of the cardiac Ang AT1 receptor 

mRNA increased significantly at 7wkafterMIin rats； 

(b)CapandLoswP．re equally effectivein iJ1gthe 

increased expression ofAngAT1 reo~ptormRNA；and 

(c) the concentrations of pIa目m  Ang did not 

significanflyincreaseinthe13O1]一treatedinfarct group or 

decrease in Ca p-treated group， but signiticanfly 

increased in Lo s-treated group Th ese resadts 

indicated 山at a direct action of local cardiac Ang． 

mediated吐lmugh its increased AT1 receptor expression， 

． ． ， ． ． ． ． ． ． ． ．_ ．' ， ． 
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was involved in the remodeling process after MI． 

Ang AT1 i~eceptol"regulation by pharmacological 

interventions was complex． Previous studies reported 

that treatment with AcEI callsed down—regulation of the 

AT1 gene expression and Dup753， fin AT1 receptor 

antagonist，down—regulatedtheAT1 receptorinthe rat 

adrena1．but not in the kidney．nor in the aortaL ． 

Another ATI leceptor antagonist．1℃V一1l6．reduced 

theincrease oftheAT1 genein rats wi山 ~Ⅱ ． Our 

study demonstratedthatthe higher dose of1os~'tall(3o 

mg‘ ‘d )did not produce additional effects of 

reducing the expression of Ang AT1 cep ， but 

increased the conc~entration of plasma Ang fllrther， 

though insigllificant statistically． 11 results suggest 

thatfllfther circu]atary neurohormonal activation埘 ghl 

lilllitthe efficacy aft dose(3O mg’kg d )af 
losartan~13J

．  In addition． increase of the 

circulating Ang levels might activate the Ang AT2 

I~ a1)tor．andthusproduced the functional action ofthe 

latter． There is no way to assess the effects of this 

functional action ofAng A，L receptor bemusethe role 

ofAngAT2ieceptol"has notyet been clarified． Thus， 

in order to evaluate the effects of Ang AT1 receptor 

completely，A AT2 n~=rptor antagonistmust be used 

simultaneously 

The limitation of this study was that each rat 

might not take the same Cap dose in drinking water 

every day． Thus，this method of treatment(Cap in 

drinkingwater，ad抽 )痂 1t producebias of resultto 

softie ．extent 

LI Yah—Wen， GUO Qi， 

exc~ellent technical assistance 
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JIN Pei—Ying for their 
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8 PfefferMA，雕舶 JM．Steinberg C，开皿 P S1 val after帅 

目∞d n nHDc d瑚 irffarcfien：beaefieial effects oflong—te~nl 

【l】enPywith诺坤： ． o f刚  onN~tS；72：4嘶 一12 
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of卸 咖  一栅  rting 舶码皿B iIIl b衄 舯| AL r唧  

blocl~de∞ c jac Ⅲ aⅡ∞ after m di i唾  in 
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afh my~ a1．m陆【d咖 m r 3：∞mO n嘲 sl0趾岫  
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11 0】o皿 m蛳 P，s础 iN si口gl 唧 m 由0dofRNAj9出血∞by 

An Bi舰h啪 l ?；162=l56—9 

12 SIlalId J Mat~NtraIf．Ul吐 M．1l】adaM ． 

R砒a口gi彻  Ⅱ(type1A)r mR№ 嘴山alion枷  孵  

商 叽 in“ 值【di )w血 胁d Pe巾叩 ． 

CiteR 1993：73·餐 一盯 

13 G 曲 SS，Di 咖 K．Fleck E，- D s J．1．evine．【B．Lde删吼 

T， ． H即训  amic aIld 难l】ro|n曲or e商，cb of the 

an mIIs Ⅱ 帅 nhⅫt蚰 in p 目l帖m ∞．1ge vc}州  

failure． Circ~l ∞ 1993~黼 (4 1)：1602—9 

f一 ； ‘ 

氯沙坦和卡托普利对大鼠梗死后心肌血管紧张素 

ⅡA'lr~受体 ndll~IA表达的影响 

张高星，浦寿 杨英珍，沈学东，彭天庆， 百亏 乖f； 、附属中山医院上梅市心血管病研 陈灏珠 尹 · 
究所 ．̂⋯ 、 

卫生部病毒性心脏病重点实验室，上梅 2O0032，中国) 

关键词 心肌梗死；基因表达；血管紧张素 

转换酶抑制剂；血管紧张素受体；信使 RNA； 

卡托普利；氯沙坦 

目的：探讨氯沙坦(LDs)和卡托普利(Cap)对大鼠 

心肌梗死后血管紧张素II(Ang)AT1受体 mRNA 

表达的影响． 方法：24只梗死大鼠随机分为四组 

并分别用 Cap(2 g·LI1加水中饮用)、LDB(10 nag 
‘

kg ‘d 和30mg‘ -d一，灌胃)及安慰剂治 

疗 6周，假扎鼠作对照，用地高辛标记的cDNA探 

针，进行点杂交反应，检测 Ang AT 受体 mRNA 

表达． 结果：三个药物治疗组 的 Ang ATt受体 
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mRNA表达水平分别与安慰剂组比较 ，均显著降 

低(P<0．O1)． 三个治疗组之间的 Ang AT1受体 

mRNA表达水平及分别与假扎组比较 ，均无显著 

差异(P>O．05)． 结论：Cap和 Los均可逆转大鼠 

心肌梗死 后 Ang AT1受体 mRNA表 达水 平 的 

增高． 

BIBLE)：ISSN㈣ 蜊  ActaPhamlacolo~ca Sirra 中国药理学报 1997 sep；18(5)：434一珊  

Efleets of recombL~ nt hm  endothelia1．derived mterleuldn-8 

On hemordmgic出 od‘in 

W ANG IA-Zan2，SU Jing-Yi，LU Chuan．Yi，ZHOU Bao-H~ g3
， MA l>a-t~ng3( of Ca~ cMar 

Basic Research，。凸E f ofln~mmology，BeOingMedical z ，& 愕 1000~ ，Ckina) 

KEY W ORDS inte2"leul~ dt；e~．1mherms；印 

啦∞l；6_h ∞渤gl蛐din Fl alpha；be 向Ⅺg|c 

日 

AⅡ讧：T0 snldv the d陆 b of recolllbil~ t h岫  

曲曲山eliaM既ived intelteuldn-B (Ⅲ ∞ 

bem叩h罐k 曲ock． ME咖 S： A 勋口d 

ht孤l0 c l0ck in ra担 was 。由l。ed by 

朗圆舶 lj1强吐叩 moral arte~ with me锄 arterial 

blood essI睇 (MABP)~mintained砒5．32娃 for90 
mil1． A衄 曲 n 商0Ⅱ，Ⅲ 250 g· w8s iv 

ected． H础 a 蚰曲 in—l (ET_1) and 6- 

keqⅡ0sta n血 (6_Ⅺ ) c0n咖忸 

determined with mdiE y． RESU ： 

Af嘧 ivⅢ ，theM ABP inⅢ 霹唧 was eleva~t 

obvi~ ly (P <0．01)，the f砒 鲫Ⅳ 2 h a胁  

infh ∞w8s ind瞄sed(P<0．05)． DIl五ng 

出a出theplo~nmEr-1 levels咖  曲盯 (21±4坩 

8．2±1．8 ng·L一，P<0．01)and the pl~rm 6- 

l口PG contem~lowerlh趾 血osein n0m山 ra担(107 

±12坩 157±11 ng·L一 ．P<0．01)．Ⅱ，8fa皿缸k． 

ably糟如cedtheplo~nm王rr-1levels(10±4 ng·L_。， 

P<0．O1)mld enhanced pla锄 6-Ill~Fx 咖 旭 

(368±16 ng·L一 ，P<0．01)． C0NCLUSII)N： 

IL-8 ls benetidal and bOck e丑．黜 ． 

Iaterleukin-8 (I[,-8)，a eymldne produced by 

铷 dOmenal cells and moncqr s，plays an im!~xtlmt 

byChinaMedical B0d ． 

Now in凸争州删 of 罕 咖 ，，咖 Med~a／Co／／ege 

J／mN~272113．a 

role 血 inn觚衄『1at0ry respclnsc alld irIm彻 ． 

regulationL ，引
．
Ⅱ，8is apotentinhibitorof rIeIlⅡuDhi1 

a~ esion to eymkine-acdvated endothelial nlonolayers 

and protectsthese rr~nolayersfrom nd 10Dl1il—r~diated 

叮 1a 引
． 

I[,-8 leads to pIDt ve effects _m 

my~：ardial ischemia and t~ erfm ionL and Dn erves 

~ 'elaxant 代sp讲由es by 咖 出曙 Ie of 

relaxingfac ． Butthe effect 

ofI[,-8 on hemorrhagic shock was riot studied． The 

purpose ofthel~esentworkwasto studythe effects of 

IL-8 On hemont~ c shock． 

啪 ( ．血l衄t 0f ~ ology， ~eijing cal 

University)； 删 ena~helin-1(zr-1)IliA kit(P啊血 

I甜，，USA)；唧Ⅱ虹 6_bq 眦 and-n (6-~ 1 )IliA ldt 

(Institute ofBasicMedicine ofPLAGeneral}b tal，Be ing) 

Ph 加dh日n∞T c sI-．—‘ A拙 Wiser (舌， 

n=32， 衄bing 一250 g)Ned by AnJra~l Cer,ter of 

嘲 i呜 MedicalUnivemtywere∞eslk血ed谢miplⅡ|：岫 1 g 

·kg— A catheter皿ed谢m 5％ $odiu~ll citrate soluti~m was 

irIsencd n left a蒯  y and ce~meeted to a esslⅡe 

mlr~lucer and a p。| rdph to reexlrd廿 埘e粕 bl0od 

e鲷Ⅱe‘MAB Thefem~al army w翘 蠲口 血 日t。d and 

MABP was m 『IcaiJl。d at 5．32 kPa by fur bleeding Ⅸ 

mn0Ⅱan ∞ r如  ． 
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