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目的：检测 ACE抑制剂 对主动脉 平滑肌细 胞内 

ca 的影 响． 方法：用 荧光 标计和 图象处理技 

术 结果 ：SHR细 胞内 Caz 以及 KC[，NE和 

Ang在 SHR细胞引起 的 (二a。 增加多于 WKY细 

胞 ． Cap和 Ena不影响 KC1和 Ang在 WKY细胞 

的作用，但 Cap，Ena和 Nif抑制 KC1，NE和 Ang 

在 SHR细胞的作用 结论 ：Cap和 Ena阻断功能 

和特异 陛已改变的电压依赖性钙通道． 

BIBI ID：ISSN 0253—9756 Acta Phamlacologica Siniea 中 国药理学报 j996 Mar；I7(2 ：145—148 

Orthogonal analysis of aggravating effects of a-．[I-agonists and leukocytes 
on reperfusion·induced arrhythmias and ventricular fibrillation 

in Langendorff’s rat heart 

DAI De—Zai，AN Lu—Fan，HUANG Dan Yang，SUN Rui—Yuan 

(Research Division of Pharmacology， China Pharmaceuti~a[ H ， Nanjing 210009， Ct~ina； 

Department Pharmacology，Wa?z~larl Medical College，Wuhu 241001， ina) 

KEY WORDS myocardial repeHusion injury；ar 

rhythmia；ventricular fibrillation； phenylephrine 

isoproterenol；cyclophospham ide；leukoc yte 

AIM：1b study the effects of leukocyte(Leu)．a． 

agonist(i1-Ago)，and口一agonist(口一Ago)on the ar— 

rhythmias indueed by ischemia and rel~rfuslon to 

determine which of the 3 factors was the most im． 

portant one in exacerbating arrhythmias METH· 

oDS： Arrhythm ias were induced by the reduction 

and subsequent resumption of perfu~d flow n 

Langendodf’s perfused rat hearts． Ventricular 

tachycardia(VT)and ventricu[ar fibrillation(VF) 

were recorded on ECG，and the results were orthog． 

onally analyzed． RESULTS：W hen Leu was pre— 

sent， the incidence of VF induced by ischemia 

repeHusion was 80 ％ The incidence in Leu．de— 

pleted hearts was 20 ％ ，q·Ago and Ago elevated 

it to 60 ％ and i00 ％ ．respectively． The results 

by orthogonal analysis demonstrated Leu or~t-Ago+ 

p A increased VF incidence． with regard to ar· 

rhythmias． arrhythmia score was remarkedly in 

creased by all of 3 factors and various combinations 

except 日Ago + Leu． CoNCLUSIoN： Among 

these 3 faetors，Leu was the most important one in 

facilitating reperfusion·induced arrhythmias 

Ischemia reperfusion arrhythmias are related to 

Received 1994-02-01 ．Accepted 1995 05-】2 

the elevation of cAMP．the form ation of lysophos． 

phatides， the genesis of free oxygen radicals，distur— 

bances of ionic homeostasis， leukocyte activation， 

and the stim ulation of a— and B_adrenorecep— 

tors 卜 右、 Depleti0n 。f leukocyte in refl0w blood 

produced a reduced incidence of arrhythmias induced 

by isehemia—reperfusion[5]
． which induced a signifi— 

cant release of endogenous catecholamines that 

intensify arrhythmias by the stimulation of and 

f3-adrenoreceptors． 

Isolated rat heart was used to study the effects 

of leukocyte，d·Ago and 13-Ago on the arrhythmias 

induced by ischem ia and reperfusion in the present 

experiment，and the results were orthogonal／y ana· 

lyzed to determine which of the 3 factors 1,viis the 

most important in terms of exacerbating arrhyth 

m 1aS 

M ATERIALS AND M ETHoDS 

Experimental protocol Sprague-Dawley rats(230士 20 

g)wcrc used to prepare the Langendorff s h~art a pcffuslon 

pressure of 9 3 kPa The perfusate was comlxxsed (mmo[ 

’ i 。。)： NaC[ 128。 KCI 4．7， CaCIz 2．5． MgC]2 1．2． 

Na PO4 0 8， NaCOj 12 5，glucose 11．0．W0ssed with O2 

(pH 7．4±0．5．38℃ )． The heart wFI$ nitially given 15． 

min aerobic perJusion． and global ischemia wBs produced by 

reducing the perfusion fluw to one tenth for 10 min Then 

the pedusion{low was resumed for 10 mln‘repedusion)． 

Thro ughout the experim ental pemod epicardia]ECG was 

recorded to analyze the arrhvthmia soofe and the】ncidences 
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and durations of ventrtcular fibril1atlon (vF)and ventricular 

tachycardia(vT) Phenylephrlne(Phe，10 tanol·L ) 

and ksoprotet~rto]( ，10／~rno[‘L。。)were added into per— 

fusate 5 min before the otls~t of isehemia Leu depletion was 

achieved by cyclophosohamide(Cyc)100 mg·kgI1 ip for 3 d 

prior to experiment 

DBI窖l of orthotml analysis Reperfttsion arrhythmias 

induced by low perfttsion of Langendorff’s rat heart were as— 

sayed orthogonally for 3 factors(Leu．a-A~o， Ago)and the 

interactions at 2 levels(1 in its absence and 2一in its pres一 

曲 ce)．arranged in 8 groups as Tab 1 

The less lschemla·reperfust~a in／nry model A 7-min— 

low perfuston protocol was adopted for assaying effect of n—Ago 

and~-Ago in the presence of normal Leu count under less is— 

chenlia-reperfusion injury which m s assessed by the reduced 

atThythrnias an d VF 

h．~ ay of SOD nctivlty The activity in myocardium 

was a~ ayed  bv the ‘adrenaline autooxidafion method’L 

Statistics All values were expressed a5 j ±s． The sig— 

ntfteance of differences was assessed using t-test or M ann— 

Whitney “-test． Changes in the incidence of events were 

analyzed by test 

RESUL1S 

Effect of Phe and Iso oll arrhythmias After 

Cyc 100 nag‘kg for 3 d，the leukocyte count was 

decreased by 9O ％ ． Theincidence ofVF and VT 

were 20 ％ and 30 ％ ．repectively．after 10 rain of 

globaI isehemia． Phe 10 gmol·L一 resulted in a 

significant elevation of VF incidence(60 ％ ，P < 

0．O5)，without significant change in VF duration 

and arrhythmia score． Iso 10 ／xmolI LI1 obviously 

exai2~rbated the repeHusion induced arrhythmia 

~ol"es(from 2．6±2．5to 6．0±0，P<0．05)and 

VF incidence and duration． The VF ineidence 

increasedfrom 2O ％ to 100％ (P< 0．05)，and 

the duration from 1．1 ± 2．5 to 5．0 ± 4．0 rain 

(P<0．05) However，they were not significantly 

influenced by a combination of Phe and Iso． 

Orthogonal analysis of exaggeraflug effect of 

口·Ago，FAg o．and Leu oll 10·rain ischemia-reper- 

fusion arrlhytlunias Repedusion—induced arrhyth— 

mias could be aggravated by aII of the 3 factors and 

various combinations except B．Ago+Leu(Tab 1)． 

VF incidence data were 1isted  and calculated  by 

2 choicesinTab 2． 

(1)If two minima were chosen，nd=2，三 
=2 +202= 800

， Se -二(Xd ／ )。 =20，to o5= 

4．303，to 0l=9．925． Ago，Leu or —Ag o+6- 

Ag o increased VF incidenoe(P<0．05)． 

(2)iffourminima were chosen，nd=4，三 

=60 +(一6o) +∞ +2O0=8000，Se =(Xd ／ 

n) ： 44．72， f =4， t0 05-二 2．775， to 01= 

4．604． Among the 3 factors Leu was only one 

increasing the VF incidence． 

InfIu@l~e of Phe and Iso 0n arrlhythmias by 

less sever ischemia·reperfusion inJury In the con— 

tml-2 group with normaI Leu count，the a~hyt hmia 

Tab 1． Orthegonal analysis 0f influence of 嗨m (A)，p-aBo~ t(18)．and leekocyte(c) 
repedusion m -hythmim in i~lated rat】1． ． ‘P> 0．05． ’P < 0．05 b，F t t． 
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Tab 2． Orthogonal analysis of infinen(~ of Cb~ onist(A)． 

a雪0Ⅱist(B／， and teukocyte(C／oll VF incidence acter 

reperfnsinn in isolated rat heart． 。P > O．05． P < 0．05 by 

F lest 

score resulting from 7-min isehemia-reperfusion was 

still higher than the control-1 group(Leu depleted)． 

Phe was effective to increase in arrhythmia score and 

VF duration，but noincrease byiso orPhe+ Isowas 

observed(Tab 3) 

Tab 3． 1nn．Ien∞ of phenylephrtne(Phe，l0[tmol—L-。) 

and isoprenaline(1舯，10 pmol·L-。)oil reperfusion~induced 

arrhythm ias after 7一m in ischemla in Langendorff ’s rat 

hearts． ± ． 。P > 0．O5． ’P < 0．05 s control-1； ‘P > 

0．O5， ‘P < 0．O5 c~ntrol-2． Contro1．1： Leu depleted 

heart was蛐bJeeted to 10-min ischemla：Control-2：Nore 8I 

Leu heart w snbjectedto 7-minisehemia 

Influence of ISO，Phe， and Leu depletion on 

myocardial SOD activity SOD activity(U／mg wet 

wt)in normally perfused isolated heart was 2．6 

0 4，and significantly reduced to 1．34±0．18(P< 

0．01)after l0 min of ischemia and reperfusion 

The reduction in SOD activity was not changed by 

Phe(1．24±0．16)and Iso(1．32±0．26)，however 

heing w0 by Phe+[so (1．O0±0．13)，compared 

with that of heart without treatment (1．34 ± 

0．18) 

In 3 Leu depleted groups： Leu depleted only 

(2．12±0．27)，Leu depleted+Iso (1．9±0．4)， 

and Leu+Phe(1．9±0．5)，the SOD activity was 

1ncreased after isehemia—repeHusion(P<0．01)． 

DIscUSSION 

Endogenous eatecholamines stimulating the 

edrenergic receptors may be involved in the genesis 

of arrhythmias induced by ischemia—reperfu— 

sionl 。 。 
． By orthogonal analysis it is also true 

that arrhythmias in Lan gendorff s ral heart 'were ag— 

gravated by a+Ago，口一Ago and Leu as well In Leu 

depleted heart，the intensified  arrhythmias could be 

caused by a—Ago，~-Ag o，and a—Ago+~-Ag o． Un— 

der this condition p—ago might be a more important 

factor than d—Ag o participating in the repeHusion ar— 

rhythmias ． W hen Leu wen  present， and arrh~h— 

mia-facilitating effect of both~-Ag o and its combina— 

tion with a—Ago were obvious．but no effeet with 口- 

Ago alone． With regard to VF incidence，~-Ag o， 

Leu or combination of the 2 exerted a facilitating ef— 

feet，furthermore，Leuwas amoreimpo rtan tfactor 

than p—Ago． 

To observe the influenee of these faetors on ar— 

rhythmias and VF in normal Leu heart suffering 

from less severe ischemia injury (7 min of isehe 

mia)，it was further emphasized by an increased ar— 

rhythmia score versus l0 min of isehemia of Leu de— 

pleted heart that the presence of nolTna1 Leu count 

was an im portant factor risk for development of ear 

diae dysarrhythmias． Ag o was not as significant 

asⅡ一Ago in terms of initiating arrh~ hm[as in less se— 

vere ischemia injury， implying that a antagonist 

might be more useful than Q-antagonist in the treat— 
ment of arrhythmias caused by mild isehemia insult 

in clinical pratice． 

Free radicals released through antooxidation of 

catecholamines may be respo nsible for its arrhythmo— 

genie potential of cateeholamine【 14 3
． It is interest— 

ing that Phe and Iso exacerbated the arrhythmia， 
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but did not exerted any detectable influence on 

myocardia1 SOD activity in the meantime． These 

observations suggested that stimulation of adrenergic 

receptors may be a direct factor invo[ved in the 

genesis of arrhythm ia and VF． 

Leu played an important role in the genesis of 

arrhythmizs and VF．but its exacerbating effect on 

VF might be attenuated in the presence of a-Ago or 

&Ag o This indicated that Leu exerted its effect 

through some different route． 

1mplying from data assayed by orthogonal anal— 

ysis，it might be a beneficia1 intervention to reduce 

Leu count temporarily in patients suffering fro m 

F~vere myoeardia1 ischemia injury，who are at risk of 

developing life—threatening arrhythm ias 
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a．p-受体激动剂及白细胞对再灌注心律失常 

及室颤影响的正交分析 

等 21000 9； (中国药科大学药理研究室，南京 ‘ 
皖南医学院药理教研室，芜湖241000．中国)̂ 班／ 

关键词 心肌再灌注损伤；心律失常，心室纤颤： 

去 ； 稀 熊 ； 

目的：比较白细胞(Leu)， 受体激动(n—Ago)和 8‘ 

受体激动( Ago)三因素对缺血一再灌诱发的心律 

失常的影响 ．方法 ：采用 Langendorff离体心驻模 

型， 降低灌流量继之恢复灌流量(模拟再灌注) 

诱发心律失常，对三 因素进 行正交分析． 结果： 

对 Leu未耗竭及已耗竭的心驻．再灌注诱发的 vF 

发生率分别为80％和 20％，n一及 ~-Ago明显升高 

vF发生率 ． 正交分析表明 Leu明显提高 vF发 

生率，三因素组合均增加心律失常分数． 结论： 

三因素中 Leu是最 为重要的促进恶性心律失常发 

生的因素 
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