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失常：应激8 h反而抑制之． icv乌头碱致心 

律 失常的潜伏期在正常大 鼠为4．1±0．9 min- 

但应激2 h后缩短至2．9士0．9min，应激8 h后 

延长至9．3±3．8 min． 该双相反应可分别被 

预先肾上腺切除和迷走切断加 |p氨荼碱削弱． 

血中心肌特异酶活性随应激持续而上升． 结 

论 ：急性制动应激使心脏 电稳定性先降后升． 

前者与儿茶酚胺释放有关，后者与cAMP适应 

性降低及迷走激动有关． 应激后心肌损伤与 

心脏电稳定性改变并不平行． 

关键词 体的约束；：生堡 堂； 苎垡 ； 
氨茶碱；肾上腺切除术；迷走神经切断术i 

压 酶；肌酸激酶 
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Effects of Panax notoginseng saponin Rgl on cardiac eleetrophysiological 

properties and ventricular fibrillation threshold in dogs 
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AIM ：To study the effects of Rgl isolated 

from saponins of Panax notog~'nseng on cardiac 

eIectr0physiol0gicaI properties and ventricular 

fibrillation threshold (VFT )． M ETHoDS： 

Seventeen open——chest dogs were randomly al—— 

located into a Rg1 group(20 mg kg一 ，iv)and 

a control group． The electrophysiol。gicaI 

variables and VFT were evaluated by standard 

electric stimuli and monophasic action poten 

tial(MAP)recording． RESULTS：Rg1 pro— 

longed sinus node recovery time (SNRT )bv 

19．1 ， AV conduction W enckebach cycle 

length (AVWCL)by 7．1 ，and ventricular 

effective refractory period (VERP)by 7．9 ． 

It prolonged ventricular M APD3c，M APD5。， 

and M APD9。 by 25．5 ， 24．2 ， and 

13．5 ．respectively． VFT was increased by 

l 9·2 ．CONCLUSION；Rg prolonged yen— 

tricular refractoriness and Tepo1arizati0n，and 

increased VFT． It was indicated that cardiac 

electrophysiological effects of Rg】were similar 
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tO those of amiodarone 

KEY W ORDS Panax notoginseng；panaxa— 

triol saponins i anti—arrhythm ia agents；elec— 

trophysiology； action potentials； ventricular 

fibrillation 

Extract of the root of Panax notoginseng 

(Burk) F H Chen mainly contains saponins 

(PNS)． Panaxatriol saponins (PTS)are iso— 

Iated from total saponins of PNS and PNS 

saponin Rg1 is the product of further purifica— 

tion． The cardiac electr。physioI。gica1 effects 

of PNS or PTS have been studied in mouse． 

rat，rabbit，or isolated guinea pig papillary 

muscles or sheep cardiac Purkinje fibers“一 ． 

as well as the in vitro studies on Rg1 ”． In 

this paper，the effects of saponin Rg】on car— 

diac electrophysiological properties and ven 

tricular fibrillation threshold (VFT)in dogs 

were evaluated by the technic of standard elec— 

tric stimuli and monophasic action potential 

(M AP)recording． 
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Rg 

M ATERIALS AND M ETHODS 

Rg．

in the form of yellowish powder (purity 

> 95％)v~'as kindly provided by Guangzhou Pbarma— 

ceutical Industrial Research Institute，and 1 aque— 

Oils solution f]0 g L )was freshly prepared far iv in一 

】ection．Healthy adult dogs( ： 17)weighting 12—3= 

2．6 kg were allocated into 2 groups at random． One 

group ( 一 9)wa glve~ Rg 、agother o、埽 ‘n= 8) 

lv normal saline(NS)solution The dogs were ones— 

thetized witb iP 3 sodium pentobarbitaI 30 mg 

kg ，intubated，and mechanically ventilated with hu— 

midified room air． A 6F catheter was inserted 【nto 

the right femoral artery to monitor the blood pressure 

using a Spectramed P23XL transducer． Another 

catheter was placed in the right femoral vein for drug 

administration and maintenance infusion (about 1 L1． 

The chest was opened by median sternotomy． The 

heart was suspended in a pericardial sling． Two pairs 

of stainless stee卜wire electrodes (diameter l25“m ．5 

mm apart)were inserted into the right and left atrial 

appendages，and right ventricular anterior wall，re 

spectively，for cardiac。pacing and recording． Surface 

electrocardiograna lead II，right and left atrial and 

right ventricular bipolar electrograms，along with left 

ventricular M AP and arterial blood pressure were dis 

played simultaneouMy oD an oscilloscope and recorded 

by Siemens M ingograf 7 recorder at a paper speed of 

100 mm s Postoperlatively，the dogs were stabi 

lized for1Orain． 

A baseline three step (e】ectrophys 0l。gic al，ven— 

tricutar MAP duralion and VFT，study was D ．0ceeded 

in sequence，which 】asted 50 60 m／n． At】east 30 

min ~-ere allowed following the last defibrillati0n for 

recovcry． Then．Rg、(20 mg kg )。r NS wa§iniect— 

ed iv 1 0 min before electrophysiological study on the 

basis of self control 

E】ectr。ph，si0l。gical study The variables mea— 

sured were：sinus cycle length (SCL)·QRS duration 

(QRSD)，inter—atrial conduction time (1ACT)，and 

atr10ventr cu1ar conduction time (AVC，r)based on 

right atrial pacing at a cycle length of 300 ms． Sinus 

node recovery times (SNRT)and atri0ventricular con 

duction W enckehach cycle length (AVW CL) were 

evaluated by atrial incremental pacing． Sinoatrial 

conduction time (SACT)was estimated ． Atrial ef 

fecrive refractory period (AERP)and ventricular ef 

fective refractory period (VERP)were determined by 

programmed stimulation (Medtroaic 5325)at twice di— 

astolic threshold．with a duration of l 8 ms at a based 

drive cyc e length of 300 ms． The effective refractory 

period (ERP)is the longest S1一 S2 interval not pro 

ducing an atrial or ventricular depolarization． 

Ventricular M AP duration (M APD) Epicar— 

dial MAPD was recorded by using nonpolarizable con 

tact electrode probes．M AP signal through a DC—cou 

pied，differential preamplifier m s recorded by a 7 

channel electrocardiographic recorder (Siemens，Min 

gograf 7)． Ventricular M APD was~easured based 

on rlght atrial pacing at cycle length of 300 ms． 

MAPD was determined at rep0larizaf]0n 0f 9O ， 

50 ，and 30 ，0z (M APD§0，M APD!c， MAPD∞)of 

the totaI amP】【tude，which was de ned a§the distance 

from the baseline to the crest of the MAP plateau． 

Ventricular fibriRation threshold (VFT) VFT 

v,-~s determined by a train of constant current pulses 

that scanned the T wave as previous study：m The 

minimal level of current successively evoking sustained 

ventricular fihr[】】ation was defined as the VFT． 

Statistical analysis AII data were analyzed with 

paired t test． 

RESULTS 

AU the results after iv NS did not show 

significant deviation fro111 those ln baseline 

study (P> O-05)． Rg，pro~-onged AVW CL 

by 7．1 (182± 23 ms v5 195± 31 ms，P< 

0．05)． Rg、effected on SCL，IACT ，AVCT ． 

and QRSD without statistical significalace． 

Rg1 prolonged SNRT by 19．1 (418士 82 Ills 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBLID：]SSN 0553 9756 Acta Pharmacolog[ea Sinica 中国药 理学报 199 5 Sep；16(5 -461 

5 498± 106 ms，P< 0．05)． SACT was in 

significantly changed． Rgl prolonged VERP 

by 7．9 (1 5l± 20 ms gas l63二 25 Ills，P< 

0．01)． AERP was lengthened but without 

statistical significance． Rg】increased VFT by 

l9．2 (27．1±6．6mA g35 32．3±4．3mA，P 

< 0．05)． Rgt markedly prolonged ventricular 

M APD 。，M APDj。．and M APDq。by 25- 

(106± 1 2 ms 1 33± 21 ms，P < 0．01)， 

24．2 (1 28± 1 7 ins 1 59土 30 ms，P<  

0．01)；and 13．5 (1 70= 23 ms-os 1 93± 31 

ms，P< 0，0】)，respectively． RgI did not slg 

nificantly affect svstollc or diastolic arterial 

blood pressure (Tab 1)． 

Tab 1． Cardiac effects of iv Rg】(20 mg kg一‘)in dogs． xis 

-尸>0．05，。P<0．05， P<0．O1 before injection． 
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DISCUS$ION 

Present study demonstrated the effects of 

Rg1 on cardiac ekctr。physi0I。gicaI properties 

and VFT in dogs in vivo． It showed Rg L pro 

duced a picture very similar to those of PNS or 

PTS．such as lengthening of VERP，ventricu- 

1ar M APD ，and increasing of VFT． On the 

contrary， a few results of previous studies 

showed Rg1 did not affect the configuration of 

action potential ”．and even PNS shortened 

action potential duration in isolated guinea pig 

papillary muscles””． Controversy in results 

could be explained on account of differences 

between animal experiments in 口 t and in 

Vl'lrO． Because PTS might depress the central 

sympathetic nervous system in rats，which is 

important for its antiarrhythmic effects‘ ． 

Moreover，consistency of experimental results 

was disturbed by other factors，such as differ 

ent doses of drug administrated， different 

species of animals，and others． 

Some investigations suggested that car 

diac effects of PTS were similar to those of 

amiodarone[ ’”． In this study， the results 

showed that Rgl obviously lengthened ventric 

ular M APD in dogs． Furthermore，M APD3。 

and M APDeo were more prolonged than 

MAPD9 D． It suggested that Rg1 mainly 

lengthened earlier phase of ventricular repolar 

ization facilitating the prolongation of voltage— 

dependent ERP，by which antiarrhythmic ef 

iects were exerted． It has been considered 

that difference between the actions of intra— 

venous and oral amiodarone on cardiac effects 

were observed in previous study‘ ． 0raI 

amiodarone resulted in a marked prolongation 

n VERP and M APD．but introvenous amio 

darone did not． As a result。our animal data 

indicated that cardiac electrophysiological el— 

fects of Rgl were morP similar to those of oral 

am iodarone． 

The results of pharmacokinetic study of 

Rg1 in animals lacked consistency“。 ． So 

intravenous Rg1 was repeatedly administrated 

before each step of experiment designed in this 

study． However，relationship between the ef— 

fects and dosage of Rg1 in vivo remained to be 

confirmed． 

In conclusion，present study showed that 

Rg1 prolonged ventricular refractoriness and 

feDolarization， and increased VFT． It was 

suggested that cardiac electrophysiological 

effects of Rgl were similar to those of 

amiodarone． 
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