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Isehemie preconditioning mediated by ealeitonin gene·related peptide 

in isolated rat hearts 
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KEY W ORDS calcitonin gene-related peptide 

myocardial reperfusion injury；heart function tests 

creatine kinase 

AIM ：To smdv the mediating effect of calciton in 

geea -related peptide (CGRP ) In ischernic 

preconditioning in the {solated perfused rat heart 

METHoI~：lsolated rat hearts were subjected to 

3 cycles of a 5--rain ische mia and a 5-min 

reperfusion before a 30-min global ische mia 

followed by a 30-min reperfusion． RIgSULTS： 

Ischemic preconditioning ~aLBed an improvement 

of heart functions， reduced the inc idence of 

ventricular arrhythmias and dec reased the  release 

of creatine kinase (CK)during reperfusion (CK 

activities=0 30± 0．07，2．03± 0 49，and 0．92 

±O 40 U·min一 ／g wet wt for contro1．ischemia． 

reperfusion ，and preconditioning，respectively)． 

Howe ver， pretreab"nent with CGRPB一37 (0 1 

pmo1．L )abolisbed the improvement of cardiac 

con traofivity， the reduction of the  incidence of 

arrhythmias．and  the  inhibition  of CK release by 

preconditioning(CK activities =0，9±0 4 vs 2 55 

±0 32 U·min ／a we t wt，P<0．01) 00N口 I 

SlclN： O∞ P is an el~ogel3ous myocardial 

protective substarice that played  an important role 

in mediation of ischemic precon dition ing． 

A brief isehemia(“isehemic preconditioning”) 

fo[1owed by reperfusion renders the heart very 

resistant to a sul~sequent sustained periocl of 

myocardial ischemic injury in animalsL -4) and 

hmnans ． But． the mechanism underlying 

preconditioning(PC)is not dear【 PC may be 

due-to the release of endogenous myocardial protee． 

tire substances from the isehemlc myocardkkmt”． 

Capsaicin-sensitive sensory nerves ~q／'e present 
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in the heartst 
， and calcitonin gene-related peptide 

(CGRP)，a principal transmitter in cardiac sensory 

nerves， iS released from the heart during 

ischemiaL C~~RP protected the myocardium 

against ischerala—reperfnsion injury[10．11 J
． This 

study was to find whether CGRP participates in 

meditation of jschemic PC 

MATER I AND M吧Ⅱ II，DS 

I~lated heart plqm tion Wistar rats (L ra州  

Animaj Center，Human Medical University)(0， ：35， 

weighing 220±5 30 g)w e anenthetized fh ether T1 

heart惴 excised and pedused under 10 kPa th ga~ed 

(95％ O2 and 5％ c )Krebs-Henseleir(K H)buffer 

urion(37 ℃ ，pH 7．4)，according to the modified 

Langendorff procedurett2j． _r K H solution was c。rn∞9 

n{(rt~o|·L1)：NaCI 119．0，NaH。[ 25．5，KCI 4．3， 

KH1Pq 1 2，MgSO41．2，caCl2 2 5，and glucosel1．0 

A polyethylene catheter ∞ inserted into the left 

ventricle through the apex and oonn~ted to a pressure 

transducer The left venmcular pressure{I v1 )and its first 

derivative(LV dp／d )wE t reo~rded by a poly~、ph xo 茴 

(Nihon Kohden) Coronary flow (CF)was measured by 

timed m[[~tkm 0f coronary effluent． An car3ial 

electrocardiogram (ECG-)was reoorded COntinuously． The 

EcG 删 tmalyz,ed for heart rate( )。勰 well as the 

incide~me of ventricutar fibrillation (VF)and 哪 tncu 

tachyeardla(VT)． 

Cr~fine Idmlse 【CK) m t Myocaldial 

cdldarinjury vcas monitored by assayingthe release of CK 

from hearts CK 惝 a a d using  an &~say kit obtained 

f仲m Baeding CheroJ caj Co．China 

Exgerim~ tal pretzel Hearts equilibrated for 10 rain 

before experiment were divided into 5 groups (1)The 

mntm|group was perrused with K-H seludon． (2)The 

CGRP~一37(Siwm~，uSA J group received ∞ RP-37(0．1 

．
un~l‘L )for 20 rain (3)The ischemia-repeffusion group 

(LR) received a 30．rain glob~I i~hemia and a 30．mitt 

reperfusion． (4)The PC group received 3 cycles of 5一rain 

gtoba[ ￡h甘n a and a 5． n repeffnslon prior to a 30．rmn 

i 1廿 a (5) 11he PC + OGRP~一3 group received 

a PB一37(0．1 盯T1cj·L )，hegan at 5 min prior to PC  

episode of isehemla undj the start of the 30一min isch~-nia． 
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State,ks All va]u~ were expressed as j ! s
． The 

咖 i iⅢ c目 d 3fffere~)ces in heart fimction and CK Welt~ 

determined by ~4aNOVA and the Newman Keulst ． The 

inddeacm of VF and VT were 0lⅡ】_ by two-tailed 

Fisher’s exact prohaNliw lest 

REsI『I IS 

In control group， continuously pedused rat 

hearts were observed for 90 min． There were no 

0h~ngas in腿 ，CF，IJ、，P，and L．V ／d 【心 ． A 

30-mln ischemia an d a 30．min repedusion ice8ulted 

in the reduced heart function，including the decrease 

of L、 and LV ／d 一 ，the reduction of CF， 

andthe slowing ofHR(Tab1)． PCimprovedthe 

recovery of heart function，as seen in enhancement 

of LVP，LV ／df～ ，CF and HR (11ab 1)． 

However， the effects of PC were completely 

aholished by treatment with CGRPs—．37 PC 

markedly enhanced CF before isehemia-reperfusion 

(19．2±1．7 7dS 13．5±1．5 mL·rain一 for Pc and 

control，respectively)，and this effect of PC,was 

also abolished by CGRPs 37． CGRPs一37 itself had 

no effect 0n heart function and CK release as 

comparedwith contro1． 

VF and VT coeured in al1 hearts in the 

ischemia-repeffusion group， PC  caused a reduction 

in the incidence of arrhythmias． However， 

CGRPs一37 abolished the protective effect of PC  as 

reappearance of arrhythmias(Tab 2)． 
Reperfusion after 30 min of isehemia caused 8n 

increase in release of CK (Tab 2)． PC  nmrkedly 

reducedCK release． The inhibition of CK release 

by PC was also abohshed in the presence of 

CGRPs——37． 

DISCUSSION 

The present study demonstrated for the first 

1曲 1． Effect of0 峨 一37(0．1II盱劬1·L‘ )on 咖帅t of heartfmcYaon bypc． ±s 

_P>O．05， P<O．O1 ~ntrol；‘P<O．01催 I-R( l咖 肌 )；hF<O．05，‘P<O．O1惯 PC 
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Tab 2． Effect ofCGRP8—3T(O．1 F4n~I’L )Oil inhibition 

of venh c nlar m'rhythmias and CK release by PC． VF： 

venU-icular fibrillation； VT： verttricular ~achycardia． 

±5． >O．05． bP<0．05． cP<0．Ⅱ】 eonlro1． 

P<O．01 d时岫 代D 璐i加 ． 

P<0．05．‘P< 0．O1 PC． 

c=__1‘acti~6ty 

n 
rrhythm as U

．m _口一 ／ 

VF V r gweftwt 

Corltrd 8 0 0 0．30=0．07 

CGRPs一37 5 0 0．35±0．05 

lschemia—reperfusion 8 8c 2．03±0．49。 

(Preconditioning)PC 7 1 1 0．92±0 40 

PC+CGRP8 37 5 5 5 2．55±0．32 

time that CA3RPs 37． a selective 0GRP receptor 

antagonist，abolished the cardiopmteetive effect of 

ischemic PC． This suggested tha t endogenous 

CGRP plays an important role in cardiopmteetion of 

isehemicPC inthe rat heart． 

Endogenous chemical mediators， such as 

catecholamine， adenosine． bradykinin and nitric 

0xide， plav a central mle in ischemie PC【6,7J
． 

However． there is evidence to suggest that 

adenosine，nitric oxide，or catecholamine may be not 

related with PC In the rat herdrt【13 14,15 J
．  

cGRP is a principal transmitter in cardiac 

sensory nerves． CGRP possesse~ nL[[nerous 

physiological pmperties ．and several of which are 

thought to be beneficiat to the ischemic 

myocardium~10,11 J
． Even a brief ischemic period(5 

min caktBed a significantincreaseof0 P releasein 

the guinea-pig heart ． According to the 

hypothesis proposed by Jim Parratt about 
“

endogenousmy~ -dial protective substances”，the 

cardiopmtection of ische~nic PC mediated by them is 

abolished in the presence of selective antagonistst ． 

Inthe present study，CGRP~一37，a selectiveCGRP 

receptor antagonist，abolished the cardiopmtection 

of isehemie PC as reappearance of eard~ac 

dysfunction，ventNculai arrhythrnias，and increased 

release of CK． A possible explanation of our 

findings is that ischemie PC may trigger CGRP 

release from cardiac sensory ne1％-ea， resulting in 

cardiac protection． These results support the 

hypo thesis that CGRP may be an endogenous 

myocardiaI protective subslance 
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， c一 ⋯  
降钙素基因相关肽介导的离体大鼠心脏 

缺血预处置 R yTZ 

-  

肖洲生，李元 ，邓汉武 眨3777／． 肖洲生，李元建0，邓汉武 J< -L 
西 雨 科天亏 教研室 长抄410078，中国) 

关键词 噬 莲旦坦羞 ；尘 理蕉蕉塑篮 
心功能试验； 墼墨噬 

n目的：研究降钙素基因相美肽【CGRP1在离体大鼠 

心脏缺血预处置fPC)中的介导作用． 方法：离体 

大鼠心脏缺血 5rain后再灌 5 min，重复三次 ．然 

后缺血 30 rain，再灌 30 m Jn 结果 ：PC显著改善 

再灌时心功能。降低室性心律失常发生率和减少 

心肌 CK释放【对照、缺血再灌和预处置组 cK活 

性分别为 0 30±0 O7、2 O3±0 49和 0 92±0 4 

U·rain ／a wet wt) CGRP 受 体 拮 抗 剂 

CGRP8—37【0 1 pmol·L。。)能取消 PC所致的心功 

能改善。室性心律失常发生率降低和 CK释放减少 

【预处置和 OGRPa一 处理组 CK活性分别为 0 92 

±0 4和 2 55±0 32 U-min一 向 wet wt一 ，P< 

0 0̈  结论：CGRP是一种 内源性心肌保护物 

质，在大鼠心脏的 PC中起重要作用 
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Effect of captopril on intracellular pH in vascular smooth muscle ceils 

QI Jian—Hua。ZHANG Lu ，WANG Jun，GU Pei—Kun，JIN Zheng—Jun，HUANG Ming—Zhi 

(1~Dartment ofPharmacology， Department ofComputerApplications toMe&'cine， Shanghai Institute 

ofHypertension，~hanghai SecondMedical University，Shanghai200025，China) 
WAN G Xin—M ing4 

(ShanghaiInstitute ofCellBiology，ChineseAcademy of&u~nces，SAanghai200031，Ch ina) 

KEY W ORDS theracic aorta； cultured cells； 

i~ red SHR rats~ i~ red Y rats； hydrogen； 

soditrn angiotensin 11；captopril 

Anl：To observetheeffect of captopril(Cap)0n 

intracetlular pl-t(pl-tI)In aortic smooth muscle cells 

(ASMO)， M T1 】DS：0JItured ASMC derived 

from rat arld rabbit aortae were Ioed ed with lhe 

fluorescent dye 130ECF and pHl was detetrained 

using digital image processing method． 

REsU ：The 口Hi of untreared SHR and Y 

ratswere 7．37-I-0 29 and 7 19±0 31．respec． 

tively． 0raI Cap decreased pHl(7．11± 0．26， 

P<0．05) and exaggerated pH_response to 

angiotensinⅡ (Ang-I，0，1 im~ol·L )in ASMC 

ofSHR rats WKY raIs (0 14±0 05 0 21 
-

l-0．05 pl-Iunits．P<0．0I)． Cap『nvitro hed no 
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effect 011 Ang-Ⅱ induced intracellular alkalinization 

in ASMC of rabbits． CONCLUSION,'Oral Cap 

inhibits Na 一H exchange activity in ASMC of 

SHR rats． 

e Na 一H antiport is involved in the 

pathogenesis of hypertensiont ， An augmented 

activity of this ion transport system is demonstrated 

in human hypertension and in inbred SHR ratst" · 
． 

Antihypertensive treatment with angiotensin— 

converting enzyme(ACE)inhibitor captoKril(Cap) 

reduces cellutar Na and C which are linked t0 

Na 一H exchanger in patients with essential 

hypertension and SHR rats(3一 
，
Little is known 

about the effect of Cap oil intracdlular pH ( ) 

and its modulator Na 一H exchange J although 

the effect of enahpfi1 on this antiport has been 

examined ~ ． The present study was undert&en t0 

determine whether oral CaD affected Na 一H 

antiport in aortic smooth muscle cells(ASMC)0f 

SHR rats． We also examined the effeet of Ca口i 
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