
中国葑理学报 Acta Pharmacologica Sinica 1992 Sop； 13(5) ’423 

2 Kudo Y． The phaxmacelogy ofamphibian spinal cord． 

Prog Neurbiot l978； 11 ： 3-7． 

3 Holziv GG， Shefner SA， Anderson EG Serotonin 

depolarizes type A and type C primary afferents： an 

Jntramellular study in bullfrog dorsat root ganglion Brain 

e5 1985； 327 ： 71—9 

4 M ]ller RJ． M ultiple c 岫 channels and neuronal rune- 

tion Science l987： 235 ： 46-53． 

5 Now~ k'y M C， Fox AP． Tsien RW ． Throe types of 

c 1lIII channels with different calcium agonist 

nsitivity．Nature l985；314 ：440-3 

6 Petersen OH ， M aruyama Y． Calcium—activated 

pote~sium channels and their rok in secretion ?Cac“ 

l984： 3口7 ： 693—6 

7"l-hayer SA， M urphy SN． M iller RJ． W idespread dis- 

tribution ofdihydropyridine sensitive calcium channelsl力 

the ccntral nevouB system ． M ol Pha1"ma~ol 1986； 30 ： 

505-9． 

8 Fowler IC， G r吲 畦 R T、Ⅳo calcium-sensitive sgike 

afterh~ larizations in visceral sensory neu[ons of the 

rabbit ， ysiol(Loud1 I985 365：5 75 

9 Joncs RS． Hsinemann U． Verapamil blocks the 

afterh~ larization but not the spike frequency ac- 

co／nmodation of fat CAl pyramidal cells in wfro． Brain 

Res l988； 462 ： 367—71． 

0 Liu QY， Kappin．ski E． Rue MR． Pang PKT 

Trtram drine： a novel calcium channc l antagonist inhibits 

type I ca lcium cha nne]s in neuroblastoma ce]]s 

Neuropharmacol 199l；30 ： l325-31． 

1 Nicholson C． ten Braggencate Gt Steinberg R，St6ckle 

H Calcium modulation n br=fin extracellular 

microenvironment demonstrated wilh non~ elcctive 

micxopipe tte． Proc Natl Ac Sci 1977； 74 ： 

1287—90． 

2 W  hi1ton曲 啦 TS． Lust W D， Passonneau JV An 

pitro model of ischemia： metabo]ic and electricad altera- 

，—、 tions in hippocam pa] 

t， 793—802 

-艚 根 粉防己碱对■蜍背根 

slices ， Neurc~ci I984； 4 

神经节细胞动作电位及后 
超极化电位的影响 

巡 、 R印 J 
(南京医学院药理教研室，南京210d29，中国) 

提要 利用微电极方法记录螬蛤背根神经节细胞内动 

作电位 结果表明：Ca“依 浓度地 延长 APD 及 

AHPD，增大 AHPA．维拉帕米 3 · 0缩短．umol L- 

APD． 7％厦 AHPD 13％，减少 AHPA 17％． 

柑防己碱依浓度地缩短 APD，∞及 AHPD铀，降低 

AHPA． 当其浓度达 100#tool’L- 时，APDl m’ 

AHPD AHPA分别减少 J6％、J8％及 20％ 提 

示榜防己碱的作用可能与其阻滞钙通道有关． 

关键词 榜防己碱；钙通道；维拉帕米；动作电位 
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Effects oi'exogenous 7-aminobutyric acid on experimental arrhythmias 

W ANG La卜Yi， M ENG Juan-Ru， W U Tao 

(BeltingHeart LungandBlood VesselMedical Center，Be~mg 100029，China) 

LI Rong-Zhi，HE Yun—Q'mg，ZHANG Qi-Bo 

(College ofPharmacy，BeijingMedicalUniversity，Belting100083，c硒m1 

ABSTRACT The effects of
． gxogenous 

~-aminobutyric acid(GABA)lO mg kg- iv in pre- 

venting arrhythmias induced by drugs and ischemia 

weDg studied inmice， rats， and guinea pigs Itwas 

f0uⅡd thatthethresb．old dose of&coniti∞ inducing 

arrhythmia in mice  and the x船very rate t0 norcnaI 
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sinus rhythm increased significantly， ED铀 ofGABA 

was 5．4一‘5．8 mg。kg- ． The duration of ven cnlar 

tachycardia r、丌)induced by aco nitine jn rats was 

shortened <0 0l1． The incidence and the mortality 

of ventricular fibrillation fvF1 in GABA group Wel-~ 

dec reased to 0／ 10 " 6／ 10 and 5／10 in control， 

respectively <0．05)．The doses of ouabain t0 jn． 

duce ectopic heats 『EB)， VT， VF， and 髓rdiac 
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arrest(C A)in guinea pigs were increased <0．01)． 
incidance of VF induced by coronary artery 

ligation in rats was decreased to 0／5 in 6ABA group 

4／5in control group <O．01)．Thetotal amount 

0f EB， total time ofVT，and VF were 66％ ，41％ ， 

and 0％ of the contro1 group， respectively． The 

all廿—arrhythraic effects of GABA were dose--depend- 

ent and aspoint as proeninamide(10 or 5mg kg- ， 

iv) The results suggest GABA (10 mg kg- ，iv) 

maybeusefulforthe prevention ofvT andVF 

KEY W ORDS GABA； arrhythmia； aconiline 

ouabaln；ischemia 

GABA icy had anti-arrhythmic effect on 

ischemic heart by decreasing coronary vesSe1 

resistance mediated by sympathetic nerves(”． 

W e previously reported the effecLs ofthe ex． 

tract of Angelica pubescens on experimenta1 

arrhythmias and found its effective corn． 

ponent contains GABAt3)． The effect of iv 

GABA on arrhythmias induced by drugs and 

ischemia was investigated in this paper and 

compared with that ofprocainamide． 

M ATERIALS 

GABA， CP， produced by Shanghai Third 

Pharmaceutical Factory． Procainamide (Pro， l0 

mg mV ， Lot 78O6O4)， 8eijing Pharmaceutical 

Factory． Aconitine(Aco)(E merck)solution pH 7， 

prepared on the day of experiment． Ouabain， 1abe l- 

led the National Insutute for The Control of 

Pharmaceutiea l and Biologica1 Products of P R 

cIIi峨 Urethane， CaCI，， an d chlorofom  were of 

cP． XDH一3 EC6 recorder， XB一2B ECG 

oscilloscope ， ZCZ-50 infusion syringe pump and 

ventilator．Animals wfffe supplied by the Expe rimen- 

tal Animal Center of the Academy ofM ifitary M edical 

Sciences 

M ErrH0DS AND RESULTS 

Effects o111 srrh~ iss induced by Ac0 in 

mice Fifty-one Kunming strain mice of ei． 

ther sex， weighing 22 ± 3 g were divided in- 

to 4 groups and an esthetized with urethane 2 g 
- kg- iP． Thrce min after GABA f10．0， 

5．0， or 2．5 mg-k 】or equal volunle of NS 

was injected via the caudal vein，Aco(5 
-ml一．0．22 m1．mill- 1 was infused till the 

arrhythmias occurred． The chan ges ofcardiac 

rhythm were recorded for 30 min by a 

oscilloscope an d ECG． The results showed 

that the onset time of VT was obviously de- 

1avcd， the threshold dose of Aco and the rate 

of reco very to normal sinus rhythm increased 

significantly in GABA 10 mg‘kg- iv group 

compared with that of co ntrol， respectively． 

EDso ofGABA was 5．4—5．8 mg。kf ． 
fTabl1． 

Effeets on ventrieular m'rhythmias induced 

bv Ago in rats rty-two W istar male rats 

wel。gIling238±24gweredividedinto 4 groups 
and anesthetized with urethan e 1．2 g -kg-。 

ip．Aco (18腭 ‘k )was injected in 20 s 

three min after injection GABA f10．0 or 7．5 

mg。kg- )， Pro(10．0 mg。kg- )， or qual 
volume of NS via sublingual vein． ECG was 

monitored an d 啪 rded for 30 rain． The 

Tab 1· Effects of GABA on arrhythmlas induced by acm itine， ± ， P>0
．05， “P<0．05， ⋯ P<0．01 

~en troL 
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results indicated that the onset time of 

ventficular arrhythmias induced by Aco was 

delayed， the duration of VT shortened， and 

the incidence of VT、 VF， and the mortality 

decreased significantly in GABA 10．0 or 7．5 

mg。kg- iv group compared with that of 

control，respectively．(Tab 21． 

Efleets on arrhraluniasi,dued bytmabai, 

m gtmaea pigs l wenty-tlve gumea pzgs ot el’ 

ther sex weighing 367±47 g were divided into 

4 groups and anesthetized with urethane 1．2 

g。k ip． Ouabain(10 。mr ，3．3m1 
。min_’ wasinfusedin aco nstant rateafteriv 

GABA， Pro， or equa1 volume of NS． Lead 

Ⅱ ECG was monitored and recorded． Ten 

min later， the same dose of GABA， Pro， or 

NS was injected again by the salne way The 
results showed that the increased dose of 

ouabain inducing eetopic beats fEP1， VT， 

VF， and cardiac arrest fcA1 in GABA 10 

mg。kg- iv twice group． and the increased 

dose of ouabain inducing EB and VT in 

GABA 7．5mg。kg- ivtwice group had si磬 
niticant difierences with that of the co ntro1． 

The effect was similar to that of Pro l0 mg 
。

kg_‘ivtwice．(Tab 3)． 

Efleets oH arrbythmias indueed by 

myocardial ischemia Thirty Wistar 8 rats 

weiglling 483±48 g were divided into 6 groups 
randomly． Three min after GABA， Pro， or 

equa1 vohme of NS injected via sublingual 
vein， surgica1 ligation of the left co ronary ar． 

tery was performed． ECG was recorded for 

30 min~z)． The results indicated  that in GABA 

10mg。kg- iv grouptheincidence ofVFde- 

creased  signiticantly and the total amount of 

EB． total time of VT an d VF decreased to 

66％ ，41％ ，an d 0％ ，respectively compared  

with contro1． In GABA 5 mg。 kg- iv 

group， the incidence and mortality of VF de- 

creased ， but no significan t difierenses with 

that of control， an d the total amount of EB， 

tota1 time ofVT an d VF decreased to 77％ ， 

67％ ，and l0％ 。respectively compared with 

contro1．fTab ． 

Effeets oⅡVFinduced byCaCI2 in rats 

Sixteen W istar rats weighing 232± 22 g 

were derided into 2 groups randomly
． VT 

Tab 2· Effects of GABA and procainamlde(Pro)oil arrbymm~s induced by aconitine． ± ‘P>0．05 
’-p<0．惦 ， ” <0．01 wcontro1． 

Tab 3· Effects of GABA and p~cainamide(Pro)o11 arrhythmias induced by oulvaia． ±“ ’P>0
．05 

’ 

<0．惦 ， ” <0．01 w co ntro1． 
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Tab 4．FATeets of GABA and procai~amide(Pro)∞ arrhythmias induced by coronary artery g蚶∞ in rats-x+st 

’P>0．05， ¨P< 0．05， ⋯ P<O．01 vscontro1． 

was induced by CaCI~㈣．VT occured in 8／8 

ofcontroland 7／8inGABA 10mg‘kg iv 

group rJP>0．05)． 

EfIbcts 0f VF indueed e~omform in 

mice Thirty S mice of Kunming strain 

weighing 33± 1 g weFe devided into 2 groups 

randomly． VF was lnduced by chloro- 

forill( ， VFwasfoundin 80％ in contro1 and 

60 ％ in GABA 10 mg‘ kg iv group 

rJP>0．05)． 

EffbcIs on ECG of anesthetized ra担 

Lead II ofECG was r。corded in 10 W istar 

rats(253±38 g)． ：n min after urethane 1．2 

g’kg-‘ ip． GABA 10 mg’kg-‘ was in- 

jected via sublingual vein． ECG at the third 

an d fifth min showed that the R—R intervals 

prolonged 20± 12％ and 18± l1％ ．respec— 

tively compared with premedication fJP< 

0．01)．it recovered in 10 rain and maintained 
t0 30 mill after admi nistration of GABA． No 

significant changes were seen on p-R interval 

iII 30min． 

Acatetoxicity Sixty S Kunmingmice 

(19±3 g)weretested． Itwas proved bythe 
sequential method that LD50 ofprocainamide 

was 107—222mg·kg iv， but none of10 

mi cein GABA 2．5 g kg一 iv group died in 

72h． 

DIsCUSS10N 

The results of our experiments proved 

th at GABA 10 mg’ kg一‘ iv prevented 

arrhythmias induced by Aco， ouabain， and 

acute myo~rdial ischemia． GABA and 

diazepam inhibited arrhythmias induccd by 

stimulating the hypothalamus ． and 

an ticonvulsent sodium valproate counteracted  

the ischemic an d reperfusive arrhythmias by 

a~umulation of GABA in braist ， but the 

antiarrhythmic mechanism of iv GABA in our 

experiments especially th0se caused  by acute 

myocardial ischemia is not sure an d worth fur- 

ther study． 

In addition， the Fesults in our experi- 

merits proved that the acute toxicity of 

exogenous GABA is fighter than that of 

procainamide． Therefore， investigation of 

the receptors and analogues of GABA and 

diazepam may b~ome a fruitfu1 approach in 

the clinical treatment ofcardiac arrhythmias． 
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提耍 车实验证明 GABA 10mg‘kg- iv使乌头碱 

诱 发 的 、丌 由对 照 组 的 6／10减 少 至 0／10 

(0．05)，vT持续时间由 25．4±2．8 rain缩短判 

I4．5±9,8 min fP(0 01)．冠状动脉结扎诱发的 vF由 

4／5减少到 0／5 <0,01)，哇巴因诱发 、叮 和 VF 

的闭剂量显著增加．以上作用呈剂量依赖性井与普鲁 

卡因胺 l0或 5mg·kg-。iv作用相同．提示 GABA 

jv可预防 、叮 和 VF． 
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Scavenging effects of phenylpropanoid glycosides on superoxide and its 

antioxidation effect 

LI Ji， ZHENG Rong—Liang2， LIU Zi—Min ， JIA Zhong-Jian 

Institute ofOrganic Chemistry，Lanzhou University，Lanzhou 730000， 

ABSTRACT The ar~tioxidative activi_ties of six 

phenylpropaniod glycosides rPPG】extmc~d from 

Pedicularis striata and Pedicularis lasiophrys for inhib- 

iting the lipid peroxidation induced by FeH／asc0rbic 

acid in mous~Iiver microsome mav be related to the 

number and steric position of phenolic hydroxyl 

groups(PHG1 they possess(32．5 gmol‘L-。to 65．0 

,amol‘ L-。1． The scavenging effects of PPG r0r 

superoxide produced by NBT／PMS／NADH system 

may be relatedt0 b0ththe nnmbe t ofPHG andtheir 

conjugated system (16．0 ．umol‘ L t0 65．0 

itmol·L-t)． 

KEY W ORDS phenylpropanoid glycosides 

superoxide；free radical scavengers；antioxidants 

Pedicularis is used in 

cardi—t0nics for treatment 

f0lk medieine as 

of collapse， e 一 

(Department ofBiology 
Chin 

hausfion and senility⋯， and is USUallv callcd 

pseudo-ginseng by local inhabitants of 

northwestem China． PPG。 a class of con． 

stituents of Pedicularis， showed antivil-aJI2J 

and antiplatelet properties( ， inhibited 

1eukotnene Bd formation(4)， but had little e 

feet on blood pressure， heart rate， mi盯0bial 

growth， ol- prostaglandin biosynthesis【4J． 

Phenolle compounds possess both antiradical 

and antioxidative properties． W e have re- 

poaed the antioxidative and scavenging activi． 

ties of 7 natural hydroxylated flavonoids(5) 

and 6 pheno~'。J． Since PPG arc 

polyphenols， we investigated the supe roxide- 

scavenging and antioxidati effects of the 6 

natura1 PPG． 

MATERIALS AND M ETHODS 

R

1

eceived 1991-1 1--09 Accep

l

ted 7-01 
Age．s IsoverbascosideProject su ， asco ，cchina-pported by th

e Nationa Natura Science Foun 。 l 1 ． ’⋯ ⋯  ，⋯  

dation ofChina，№38970238 coside and pedicuhrioside A (new compound)wero 
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