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Cardioprotective effect of bradykinin·induced preconditioning 

mediated by calcitonin gene．related peptide in isolated rat heart 
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ABSTRACT 

删 ：To study the mediation of calcitonin gene— 

related peptide(CGRP)in the cardioprotective 

effect of bradykinin—induced preconditioning in 

heart． M匮ⅡI(m ： The isolated rat hearts 

weIe perfused ilq a Langendorff mode． The 

cardiac flmction and creatine kinase(CK)were 

ITleasul"ed ． RESIJI ： Pretreatment with 

bradykinin for 5 min caused an improvement of 

heart function and a decrease of CK release 

during reperfusion LCK was (0．18 4-0．06)， 

(1．07±0．14)，and(0．37±0．15)U·min · 

g ／(wet )for control，ischemia—reperfusion， 

and bradykinin，respectively，P<0．01 J，and 

the effect of bradykinin was abolished in the 

presence of icatibant acetate(Hoe140 l㈣ l· 

L )or CGRPsm (0．1~tmol·L )[cK was 
(0．37±0．15)，(1．O1±0．23)．and(1．07± 

0．23)U·rain ·g (wetⅢ)for bradykinin， 

Hoel40， and CGRP8_37， respectively， P< 

0．0l j． Pretreatment with eapsaiein also 

abolished the protection of bradykinin l CK was 

(0．30±0．o4)and(1．14 4-0．12)U·min · 

g (wetⅢ ) for vehicle and capsaicin， 

respectively，P <0．01 J． 0DNCLUS10N： 

The cardioprotective effect of bradykinin—induced 

preconditioning was related to stinadation of 
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CGRP releuseinthe rat 

DⅡ．RoDl】CTI(” 

Endogenous bradykinin miSht be involved ilq 

the mediation of ischemic preconditioning ，and 

exogenou8 bradykinin could mimic the 

eardioprotection of ischemie Dreconditioning~ ， 
． 

Our recent work showed that．the caleitonin gene— 

related peptide(CGRP)played an important role 
in the mediation of ischemie preconditioning in 

the ratL ’ ． 

Bradykinin stimulated CGRP release from 

cardiac sensory nerves[5]
． The present study 

wasto examinewhetherthe eardioproteetive effect 

of bradykinin-induced preconditioning was 

mediated by endogenous CGRP in the heart． 

M_ATERIAI S ANDⅣ啦 HoDS 

Reagents CGRPs
．

37， capsaicin， brady— 

kinin，and ieatibant acetate (Hoel40)weTe 

purchasedfrom Sigma． AⅡdrugswere dissolved 

in Krebs—Henseleit(K—H)buffer solution．except 
capsaicin was dissolved in a vehicle containing 

l0％ Tween 80， 10％ ethanol， and 80 ％ 

saline． rI1he creatine kinase fCK)assay kit was 

obtained from Baoding Chemical Co． 

Isolated heart preparation Sprague— 

Dawlev rats(Lul~mtory Animal Center，Hu—ilan 

Medical University，Grade 1I，Certificate№ 20． 

O11)(士， =46，245 g±s 25 g)were 

anesthetizedwith ether． The heartswe excised 

and perfused under 9．8 kPa with gassed(95％ 

02 and 5％ CO2)K_H buffer solution(37℃． 

pH 7．4)，according to the modified Ixq／Igcndorff 

procedure J． The K_H buffer solution had the 

following composition (nmlol·L )： NaC1 
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119．O；NaHC 25．5；KC1 4．3；KH2i：'O4 1．2； 

MgSO4 1．2；CaC12 2．5；and uc0se l1．O． 

A water-filled latex balloon was insm~ed in 

left ventricle and connected to a polyphysiolog|c 

recorder for examination of the leh ventricular 

pressure(LVP)and its first defivative(LV dp／ 

d￡mn)． An epicardial electrocardiogram record— 

ing(ECG) throughout the experiment was 
analyzed for heart rate(HR)． Coronary flow 

(CF)was measured by timed collection of 
coronary effluent． 

Creatine kinase measurenlent Samples 

of coro1％3rv effluent after 5 min of reperfusion 

were collected for measurement of CK release to 

tllouitor myocardial iniury． CK activiIv was 

assayed by specUv’photometry． 

Experimental protocols The hearts were 

equilibrated for 10—30 min before each 

experiment． Inthe control group，the heartwas 

perfused with K．H buffer solution throughout the 

experiment． In the isohemla-reperfosion group， 

the heart was subjected to 30 min of global 

iSohemia and 30 min of reperfosion． In the 

preconditioned group，the heart was exposed to 3 

cycles of 5 min of ischemia and 5 min of 

reperfusion before long term ischemia． In the 

bradykinin-induced preconditioning group， the 

heart was exposed to bradykinin(O．5 tmaol·L ) 

for 5 min．and then washed out for 5 min wit}1 

bradykinin-free K．H buffer before long-term  

isohemia． For the studies on t}1e effect of 

Hoel40 or CGRPs．37 on the protective effect of 

bradykinin， the hearts were pretreated with 

Hoel40(1 tanol’L )or CGRPa_s~(0．1 t~nol‘ 

L )for 5 min．and then exposedto bradykinin 

(0．5 tunol·L )in the presence ofHoel40 or 

CGRP8—37 for 5 min． In the case of capsaiein， 

t}1e hearts were treated with eapsaicin(5O畔 · 

kg。。)by sc i~ection 4 d before experiments． 

1n the vehicle．treated group． the rats were 

injected with vehicle 4 dbefore experiments． 

Statistics Data were expressed as ±s 

Statistical m'mlyseswel'~performed using ANOVA 

and t}1e Newman-Keuls tests． 

RE：SI】I． 

In the control group，continuously perfused 

rat hearts were observed for lo0 min． There 

were no changesin CF，HR，LVP，and LV dp／ 

dt Thirty minutes of global ischemia and 30 

min of reperfusion caused a decrease in cardiac 

functions(CF，FIR，LVP，and LV dp／dt ) 

(T出 1)． 

Reperfusion after 30 min of ischemia aIso 

imIe edthe release ofCK(T出 2)． 

Ischemic preconditioning induced by 3 

cycles of 5一min ischemia and 5-min mperfusiou 

improved t}1e reeoverv ofheart function．as shown 

in enhanceme nt of CF，HR，LVP，and LV dp／ 

dtm ，and reduction ofCKrelease( 1，2)． 

Preteeatment wit}1 bradykinin (0．5 tunol· 

L )for 5 min also caused an improvement of 

cardiac functions(CF，HR，LVP，and LV dp／ 

d ㈨ j and a decreaseinthe release of CK during 

reperfusion， and the protective effects of 

bradykinin were abolished by Hoel40(1 t~nol· 

L )or CGRPs．37(0．1 land·L )． 

Pretreatment wit}1 capsaicin to deplete 

transmitters in sensory nerves abolished t}1e 

protective effect of preconditioning Mth 

bradykinin． 、 llicle treatment alone had no 

effect on t}1e cardiopmtective effect of bradykinin 

( I ab l，T出 2)． 

D C【JSSlON 

rhere was considerable evidence to suggest 

that endogenous myocardial protective substances 

might play a central role in ischemic 

preconditioning ． Our previous studies showed 

that in the isolaled rat heart，the protective effect 

of isehemie preconditioning against isehemia- 

reperfusion injury was abolished by the CGRP 
receptor antagonist CGRPs

一

3 ． Pretreatment 

with capsaicin．which evoked CGRP releasefrom 

sensory nerves，could mimic the protective effect 
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Tab1． Effect ofbradyldnin On cardiacfunctionsin isolated rat hearts． >0．05．cp <0．Ol contro1． 

>0．05，tp <0
．Ol坩 ~hen1]a．reperfusion． gp>0．05． P<0．Ol w +bradyki~n． 

Jp >0
．05， P <0．Ol坩 +~ Mele+brad 缸 ． 

of ischemic preconditioning in the rat heartl4,8J
， 

and that exogenous CGRP could substitute for 

ischemie preconditioning and prevent myocardial 

iniury due to isehemia—reperfusion．endothelin一1 

or oxygen free radicals ， - ． Rocently．0吐【er 

investigators reported that in the rat pretreated 

with eapsaicin to destroy sensory nerves， the 

cardioprotective effect of pacing-induced pre— 

conditioning was abohshed ． These~ndings 

suggested that CGRP mig}lt be a key mediator in 
the pro~ctive effect of ischemic preconditioning 

iI1the rat heart． 

Interactions of peptides th autacoids． 

including bradykinin， were shown to occur 

prejunctionally[引． There also evidence to 

suggest that bradykinin evoked CGRP release 
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Tab 2． Effect of bradykinin(BK)on release of 
ereatine kinase during repeffusion． ．r± ． 

P<0．01 1J$ contro1． P<0．01 isehemia． 

reperfusion． gp>0．05． P<0．01 1J$ -I-BK． 

P<0．01 -I-Vehicle+BK． 

suggested that the cardioprotective effect of 

bradykinin-induced preconditioning was related to 

stimulafion of CGRP releaseinthe rat． 
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降钙素基因相关肽介导缓激肽预处理 7 

对离体大鼬 护作 R Lf f 
宋秋景，李元建 邓汉武 

(湖南医科大学药理教研室，长沙410078，中国) 

C日RP 
关键词 降钙素基因相关肽；缓激肽；辣椒素； 

塑鉴； 堂堡 — f 昨  ̂
目的：研究降钙素基因相关肽 (CGRP)在缓激肽预 

处理保护离体大鼠心脏 中的调节作用． 方法： 

La~gendoKf法灌流心脏，观测心功能与肌酸激酶 

(CK)释放．结果：缓激肽显著改善再灌时心功能 

并减少 CK释放 缓激肽的作用可被缓激肽受体 

拮抗剂Hoel40(1 tmaol·L )或 CGRP受体拮抗剂 

cGR ”(0．1~tmol·L。。)所取消预先用辣椒素处理 

也能取消缓激肽的作用． 结论：缓激肽诱导预处 

理的心脏保护作用与促进 CGRP的释放有关． 

(责任鳊辑 李 颖) 
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