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半胱胺对刺激猫 C传入纤维引起册 

屈反射易化的阻抑作用 

李重庆、赵志奇、杨焕齐 
(中 科学院上海脑研究所，上坶 20003I，中 ) 

提 要 f乜刺激麻醉猫的腓肠 或腓肠肌神经 C纤 维， 

I易化皮肚刺激引起的时二头半腱肌神经细 的反射 

性 艘电．生长抑索排 空剂半胱胺【50 mg·kg一，iv)O~ 

监醯小描化嫂 ．而对多突触反射的振幅没有影响 

性小 文揶案ur能参与督髓伤害性信息屿他递和馘 ． 

工谴词 伤害性感赞器 脊髓： 半胱胺： 长捆：采 

中旧药理学报 ，口，冉＆ l口r。 孽 口Siniea l99】 May；12(3)：202-206 

Effect of ubiquinone oil isehemic arrhythmia in conscious rats 

WANG Yong-Li．LI Yun—Shah，FU Shao—Xuan fDepartment ofPharmacology， Hebei M ed- 

ical College，Shifiazhuang 050017．China) 

ABSTRACT Ubiquinone 6．2， I 2．5 or 2 5 mg· 

kg respectively twi∞ iv 24 h and 30 rain before 

Rc~ ived I 990 Jun 1 5 AcceD【cd 1991 M ar I 5 

Project supposed by the National Natural Science 

Foundatio／1 of China． M2．3舯 0884 

coronary artery ligation， amenorated the isehcmic 

arrhythmia in consciOUS rats． and there was a close 

positive correlai：,on between the ubiquinonc cofleef1． 

tration n myoeardium and plasma and its 

anti—arrhythmie effec t． Ubiquinone iv 3．I，6 2． 

and 12 5 mg· kg— i／1creased， while 25 m g· kg一 
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decreased 6一kc【o-PG F and 12 5 and 25 nag· 

kg dccrcascd TXB，． H hich was in accordante with 

inhibitory effects on the synthesis of 6一keto—PGFI 

and TXB， in vitro But the ratio of metabolites of 

PGI ／TXA1 in vivo wa lncl card in all ubiquinonc 

groups． Thesc results indicated that ub Lqtlinone pos- 

sc§scs protective effeCIS On Ischcmic a~hythmja of 

conscious rats and the bcoefietal effcCtS On myocardial 

ubiquinoue content and PGI，／TXA， em to cOn． 

tribute to its toyotardia1 protective action 

KEY W O RDS ubiquinone； myocardia
．

1 infarc— 

tion； arrhythnaia； thronaboxane B2； 6--keto— 

prostaglaudin FI alpha 

A c]ose correlation existed between the 

myoeardial ubiquinone deficiency and 

myocardial dysfunction ” That the protective 

cIrects of ubiq uinonc on the acute myocardial 

lschem ia may be related to the myocardia】 

ubiquinone level was reported in a previous 

paper( The prese nt study was designed to 

investigate the relationship between the 

anti-arrhythmie action oi。uhiq~linoue and c 

myocardial ubiquinonc COn~D L in coronarb 

artery ligated consious rats． Indomethaein 

abolished  thc rcstora Llvc action or ub1qul_]onc 

in the ischemie myoeardium ， and did not 

attenuate this restorative aetit)r,or cxo cI】0 

PGI~3 ． These findings suggested thai 
pros【a andin may participate in the action oI 

ubiquinone， but the report on the d rt2ct dcm． 

onslraiion or the pr0sta窖landins to take pa rt●n 

the action o!’ahiqu Jnone has not bccn sccn 

yet The prcsscnt sludv was aimed to observe 

the re】ationship bctwccn the anti-arrhythmic 

action of ubiquinone and the ehangcs of 

plasm a 6-keto—PG F1 and TXB2 levels． 

M ^TERIALS AND M ETHoDs 

Chemicals Ubiquinone used was the 

product from M itsubishi Gas Chemicals 

Company， Japan． The radioimm unoassay 

(RIA)kits For 6-keto—PGFl and TXB2，pig 

lung mierosomes， araehidonic acid(AA)and 
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isoprenalinc Were supplied by the Institute or 

Basic M ed ical Sciences， Chincse Academy oF 

M edieal Sciences． 

Experimental procedures Forty—seven 

Spraguc—Dawley 8 rats weighing 258 1 SD 32 

g were used． Rats were divided into 5 

groups． Ubiquinone 3．1， 6．2， 12．5 or 25 

mg·kg一‘ in treated  groups or equal volume 

(2 m1．kg )of solvent in control group were 

twice iv injected 24 h and 30 min beforc ligat- 

ins coronary artery．After 2nd iv injection of 

ubiquinone or solvent， rats placed in a plastic 

ease． Electrodcs wcrc attached to the legs fo r 

monitoring ECG 1cad II continuously rC． 

corded  for 5 rain beForc]igating coronary ar· 

tcry． Then the coronary artery was ligated 

and ECG was continuously rccorded for 20 

min【．J
． The extra systole fES)and duration of 

ventricular tachycardia ⅣT)and ventrieular 

fibrillation (VF) were enumerated and 

arrhythmie SCOre was ealcu：atcd The di[- 

rcrcnccs of arrhythmic SCores， the num bers 

oj’ES and lncidence s of VT—VF be twcen con． 

trol and ubi口uinonc—treatcd groups wore 

compared． At the end of experiment． blood 

was withdrawn from heart and plasma was 

stored at-30℃ fo r assay of ubiquinonc and 

pI。ostarl~ds The heart was excised and saline 

was jn lectcd via the Ieft coronary orifice． The 

size Of myoeardia]ischcmia was estimated by 

the ratio or ischcmic part(dark red)to total 

weight of the 1eft ventricle． Only the rats w th 

the ratio oF m yocardial ischemia within 25％ 

and 50％ were included For Furthcr analysis in 

our experiment． 

Biochemical assays The myocardium (in 

the~ozen state)100 mg and plasma 0．2 m1 

were taken． The toyotardia] and plasma 

ubiquinone contents were detected at 275 nm 

absorbanee maximum。 by HPLc (Hitachi 

model-634) with uv detector， after ex． 

tracting into hexane from a sodium dodecyl 

sulFate—treated plasma or aqueous myocardial 

homogenatet ． 
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one m】of plasma aftcr pretreatment with 

ether was twice extracted with redistdled ethyl 

acetate SuDernatants were com bined and 

dried in nitrogen flow． 6-Keto-PGFI and 

TXB， were measured by RrA” ． 

Assay of activity of prostaglandin 

synthetase in AA metabolism in vitr ” Pig 

lung m icrosomes 1 0O l and ubiquinone or 

indomethacin 1 00 ／z] were added jnto the 

mixed solution of Tris-HCl 670 l(pH 7．5， 

50 mmol· L )， human hemoglobin 20 “l 

(3 2 mg·mr )and isoprenaline 100 1(2 5 

mg - mr )． After incubation for 2 min at 

37℃ ， 10 】AA (1 mg-ml。。)wcre added and 

thc mixture was incubated for 8 m in． The re- 

action was stopped with HC1 40 l(1 mol· 

L- )and its pH was adjusted to ncutral by 

adding Tris hasc(1 mo1·L )．The levels of 

6-keto-PGFI and TXB1 were measured hY 

RIA ” respectively． 

1【ESUL 

Etiect of ubiquinone OI2 arrhythmia 

Uhiquinone 6．2， 12．5， and 25 mg·kg- iv 

reduced dose-dependently ischem ic arrhym ic 

sc0r℃。 the number of ES and incidence of 

VT—VF in coronary artery ligated conscious 

rats fTab 1)． 

Tab I． Anti—nrrhythmic effects 

~ronary artery Hgated COP Ious 

—P<0 05。 ⋯ P<O．Ol v caQtro1． 

ublq．1none in 

rats ± SD)． 

Effect of ubiquinone OI2 myocardial and 

plasma ubiquinoue Ubiquinone 3．1， 6．2， 

12．5， and 25 tug · kg一。 iv increased  

dose-dependently ubiquinone contents in 

myoeardium and plasma of conscious rats af- 

ter ligation of coronary artery， except the 

change of m yocardial ubiquinone content after 

3．1 mg·kg。。was nonsignificant frab 2)． 

Tab 2．Effects of ablquhtoae on plasma and myocardial 

levels of ublqulnone In corollate-artery Hgtted CO~ IOUS 

rats ±SD)． ‘ <0．帖， 一 <0．Ol v conl~o1． 

1—j—亍— 1 

Ubiqui~ c J一 t m 

口＼
、 

． 

乙b1qj _ 0l’ ；． - 

Fl薯1． The correlation between the ubklllnone oolteltts 

of myocardial (0】 or plasma (●) and arrhythmic 

sOore， Ig ES or htcldemce of VT—VF|n coronary artery 

ligated eo~ oua r- ． All thedata are P<0．01． 
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Relafionship betwceR arrhythmia and 

plasma or myocardial ubiquinan e conteDts AS 

shown in Fig l， there was a close negative 

correlation betwccn myocardial or plasma 

ubiquinone content and arrhythmic score， the 

num ber of ES and incidence of VT—VF 

(，<0．05 0r 0．01)． 

Efleet of ublquinone on．~plasma leve of 

6--keto—PGFl and TxB2．in coronary artery 
ligated ~~Olleeious ra协 Plastria 6-keto- 

PG F】 lcvel was increasod after ubiquinone 

3．1， 6．2， and I2 5 mg·"kg一， but lowered 

after 25 mg·kg- ． Ubiquinone 12 5 and 25 

mg·kg～ iv decreased plasma TXB2 The 

rat；os of 6-keto-PFGI ／TXB， in al1 

ubiquinone—treated groups wcr~ higher than 

that in control group(Tab 3)． 

Tab 3． Effects of lv ublqultlone oH plasma 

6-keto—PGFk ud TXB2 level I啤 · ml一’) In 

corolllQ- artery llp ted ~OIIIIelOHS rats ‘ ± SD 

“P<0．05， 一-P<0．0l" contro1． 

Efleets of ublquinone Oll aynthesh of 

6-keto—PGFI4 and TXBz in vitro Ubiqui— 

none 3—1加  g· ml-。 inhibited synthesis of 

ket0-PGFÎ and TXB2 in comparison to 

cOntrol group． The con~ ntratinn-response 

curves of ubiquinone against 6-keto-PG Fh 

and TXB synthe~s were qualitatively similar 

to those of indome也 acin， a known potent 

eyclooxygenase inhibitor(Fig 2)． 

DISCUSS10N 

Isehemie arrhythmia in anesthetized rats 

was depressed by ubiquinone(9)
． In the 

l- 

! 2 

号 
。 二 

lOl 

i 。 
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Ublq u[Nollc．1,g。nII’ I ndon／cthacin
，
p ·mI 

FI窖2． Iahlbltteu b ublqulnone or 1ndomethselm to 

6-keto—PGFk --d TXBl gemerstlng systems In pig 

lung mlerosomes lntubated wl也 aca~ Idoak ncld 

vitro ( 土 SD， 叠4--5 H p恤 ‘ <0．O5． 
¨  

<nml contro1． 

present study ubiquinone prevented dose- 

dcpendently ischemie arrhyth mia in coronary 

artery hgated conscious rats and this 

anti—arrhythmic cffee t of ubiquinone was cor- 

related with plasm a and m yocardial 

ubiquinone contents． 

Protective cffee ts of ubiquinone on 

ischcmie n~yocarditma m ay be related to 

PGI ． Thc myocardial PGI， may be an 

endogenous anti-arrhythm ic factor(‘0】 The 

present study showed th at ubiquinone 3．1。 

6．2， and 12．5 mg· kg- iv elevated plasma 

level of 6-keto—PGFl (stable metabolite of 

PGI9， which is regarded as PGI2 level 
indirectly， and the extent of 6-keto-PGFI 

1evel elevated by ubiquinone was parallel to its 

anti-arrhythmie action盯ab 1 and 3)．When 

the dose of ub u n0 waa increased up to 25 

mg· kg～ anti—arrhythmic action was 

potentiated， but plasm a levels of 

6-keto—PGFIa and TXB2 (stable metabolite 

of TXA9 were lowered． However，the ratio 
of 6-keto—PGFk／TxB2 wits in a higher 

leve1． These results imply that PGI， may 

play
_

a role in the control of ischemic 

arrhythmias． 

Thc cause of ubiquinone 3-12 5 mg· 

kg to elevate the plasma PG Î level"may bc 

that ubiquinone can  scavenge the free radicals 

一 

．

、

一 

⋯ ．一～ ．_ 

、

、  

． ：， 

而 

耋 ̈ 
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prodaccd 1n thc m etaho1lc PathwaY of’ 

arach Id0nic acid in iniared ccm flnd prot．eel 

PG T， svnthesls from thc Inhib】tlon bY thCSC 

free rcdmals(”
． But in dosc ol 25mg·kg ， 

ub】a u】nonc Iowcrcd the contents of p La ma 

PGI， and TXA、 while the plasma eonccntra 

tion o r ubiquinonc was 4 9 g·mr ， whlch 

was simi]ar to thal(3 Pg·mr )of inhibiting 

the synthesis or PGI and TXA， in vitr ． 

This f"act indicatcd that this dose ol’ 

ubiq uinonc may also possess fl direct 

inhibitory effect on the cyCooxygenas42- as 

indomcthacin did The direct inhibitroy cfrcct 

ol’ ubiquinone 25 mg· kg on the 

eye1ooxygcaase m Y gain dom inaCe over its 

benefieial action of scavenging frce redicMs， 

therefore， PGI， was decreased． Howevcr． 

the inhibitory cite may not Interfcre with 1ts 

thcraDcut1ca1 actiOil becaabe th1s dose of 

ubiquinone can further potcntiate its 

anti-arrhythmic effect and thcrapeutic doses 

rarely Ieach so high level clinically 

In vivo， as ubiquiBon~ ln dose 0f l2 5 

m g·kg ， the plasma level of PGI2 elevated 

but that 0f TXA， 】owcred markcdly． In 

vitro， W hen thc nfll conccntration of 

ubiquinone was 1 Pg ·ml ， the synthesis or 

TXA， was depressed but that of PGT， did 

not． Thcsc {hcts lndicated that the synthesis 

0r TXA was more sensitive to the inhibiting 

effect of ubiquinone than that ofPGI， 
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泛醌抗清醒大鼠心律失常作用。 

王永利、李蕴山 博缸营 

(河北医学院药理教研室。石家庄 050017．中陶) 

提要 泛醣 6．2，l2 5和 25mg·k 。于结扎冠脉前 

24 h和 30 min iv，可剂量依赖性地升 血装及心肌泛 

甜含量．并与其抗清醒大鼠缺血性心律失常作用呈显 
著正相关．泛醒 3 1，6 2和 12 5mg-kg～，可显著 

升高血浆 6— eto-PGF 12．5和 25 mg-kg 则显 

著降低 TXB2水平．似泛 在体内实验的各剂量纽 

PGI ／TXA 比值均保持于高水平 挺示心肌泛醌和 

PGI 口J能参与泛酿∞抗心律失常作用 

美键 词 泛醒：心肌梗死 ；心律失 常：血栓索 B2； 

6一酮前 腺索 FI 
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