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Effectsof 

onaction 

pyriodonium edetate 

potentials in guinea pig papillary muscles 

H Guang_Ju ，ZHAO De-Hua, LIU De- iang, SHENG Bao-Heng 

fDepartment ofPharmacology，Fourth Military Medical University， n 710032,China) 

ABSTRACT The effects of 3,6-dimethylamino- 

dihenzopyriodonium edetate rIHC一72)oil action D0． 

tentials rAP1 and siow resPO n,se aftioi1 potentials of 

guinea pig l~tpiliary muscles were studied with 

intracelloiar microelectrodes IHC—72 12 7， 25 4， 

and 508 ~tool·L一‘ decreased the maximal upstroke 

velocity ( m )I amplRude of action potential 

(APA)， over shot(0 and restingpo tential(RP) 

while prolonged the action D0tent诅1 doration at 

3O％． 5O％． 9o％． and l00％ repo larization 

(APD3 APD5 一LPD and APDI吣)． IHc_72 
25．4 and 50．8#tool·L_。 decreased th eAPA． ⋯  

and prolonged APD5o and APD90 under high K’ 
superfus ion IHC-72 25．4 and 508 #too1· L-。 de- 

pressed  the automaticity, APA， and  maximal 

diastolic potential rMDP)of the slow response actlon 
potentials ind uced  by BaCl 

． 11Ic results ind icated  

that IHC_。72 might nonspecifieaUy inhibit the 

transma mbrane move mentofCa Na and  ． 

KEY W ORDS 3，6-dimethyiamino-dihe nzopyrlo— 

donium； papdiarymuscles； actionpo tentials 

3．6-D im etbylamino-dibenzopyridodonium 

edetate rIHC_。72 has ant}一drrhythmic action in ani- 

ma 1 mode~” The ami-arrhythmic action of 

IHC一72 is similar to that of vemDam Oor pre- 

vious experim ent in vitro suggested  that the 

antiarrhythrMc action ofIHC—72 was po ssiblly related 

to the inhibition of龃 leium COlfrent in myoea rdhl 

ceils0 Inthe present study． weohrerred the effects 

Of IHC—72 oil the action po tentials and slow lagsponse 

⋯  
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actio n potentials us ing mi croelectrode in guinea pig 

papillarymuscles． 

M A田EIU 王̂S AND M 删 oDS 

Drugs IHC-72， synthesized  and  supplied by 

Prof CHEN Shu—Ying (Department of Chemistry， 

Lanzhou University)， was dissolved in distilled 

water, the highest concentration in bath being 0．2％  

Lidocainc (Lid, TianfingPeoplePharmaceutic Facto- 

ry，Tia~in veral~mil(Ver,Beo'ingPharmaceutic 

Factory，BeO'in 

Experimental proeedm'e Forty guim a pigs ofei- 

ther weighing  393-+ s 31 g， were supplied byEx- 

perimental Animal Center of Fourth M ilitary M edical 

University． The prelmrations of l~tpillary muscles 

wel'~perfusedwithTyrode solution(Sml·mill- )ae 

ated with 95％ O2+5％ CO2 at 35-+ O．5℃ and  pH 

7．35± 0．5． The pretmratiom were electrically driven 

with pulses of 3—1m duration and 1 5timesthreshold 

voltage at 1 Hz frequency delive red  from the 

stimulator rXF_3 physiological elec tronic stimulator, 

Shanghai)． Trammembra~e action potentials were 

recoRted (4), and  the m rama ters wcl'l~measured and 

photoed with a calllera(SB 40813， Jal~m)． Each 

preparation was stabilized for at least 40 min before 

exr~ ment． Only oillg drug was allowed tohe used 

for 0ne pr eparation． W hell the imlmlement remained 

stable and  drug effects disappeared co mpletely, a 

second drug concentration was supcffused onto the 

sa ma  preparation in so me experiments
．
This allowed 

to coml~tre the effects of different drug o0ncen— 

trations 

For slow respo rkses， theco ncentration ofKCIin 

Tyrode so lution was elevated  to 25 mmol· L～， and 

that ofNaC1 waslowe red to 125 mmol· L一‘ from 

135 mmol· L一‘ to keep the osmotic pressure of the 

solution unchanged． 

StatitaicaI analysis Data were expressed  as 

眈 眈 

／＼ 一＼ 

N N 

一 一 
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comparedwiththe paired 1test 

RESULTS 

Effeet~ofm C—72 and Udne aine  onfastnsp0啦  

action potentials After superfusing with Tyrode 

solution containing IHC-72 l2．7， 25 4， and 50．8 

Ⅲn0l· L_。 for 15-20 min, OS。 APA， R P' and 

～  
w朗 ：decreased t while APDs APD ， and  

APDl∞ were prolongcd． IHC-72 50．8 #mol· L-。 

also prolonged the APD30 (Tab 1)． Lidocaine 55 

／msol· L_。 decreased the OS， APA， and  RP from 

28± 2， ll7± 6， and 87± 4mV to 26± 3， ll2± 6， 

and  84± 4 mV fP<0．05， <0．01． and <00l1． 

respectively
． 
But the AP APD，0， and  APD90 

were shortened from 105± ll。 146± 5， and  190_+ 6 

ms to 100± ll， l39± 6。 and  180_+ 6 ms fP<0．05． 

P<0．05， and  P<0．0l respectively, in contrary to 

the  prolongation in the  IHC-72 gro up2 

Efleets0fm C一72andV盯 on stow re~ollgeaction 

potentials Afkr Na channels啪 imaetivated bv 

KCl 25 m mol· L—I， isoprotercnol l pmol·L-。 for 

20miI1， and  stimu：Eation of0．25Hzin an8咄 s dura． 

rionand anintem ity oftwicethe tltr~hoid voltage, a 

typical slow respo r~se action potential was r~orded ㈣
． 

Thenthe preparationswere supe~used  byTyrodc∞ 一 

lution co ntaining IHC-72 25．4 and  50．8 gmol· L-。 

orVel"045#tool·L-。for l5-20min． ResuRs(Tab 

21 ind icated that珊 C—72 decreased the  APA and  

mu’ while prolonged theAPD如 and APDgo ofthe  

sloW respo nso actionpo tentials． Vel"hadthe  same el'- 

fne ts oil the APA and  m旺 as IHC—72 did, but 

shortenedtheAP【 and APD 

Effects of m C—72 and  I柚 伽 B-CL_{adae~ 

．rrhya~ la IHC_。72 and  Lid decroased  the 

autorhythmicity induced by BaCI2．  IHC一72 also 

dec~ased the APA and MDP(Tab 3 

TabI。EffectsofIHC-72oni~don potentialsingelnea pi窖p丑pilI丑『ymuscles． =̂7' 且 
P> 0．05, ‘ < n05, ¨ < 0。0l v control 

TabZ tin-etaofIHC一72-D—Vet"on slowactionpotendalsil ●∞●byKCI25mmol·L-] T~roClesolutionin 

缸吼 pigpIp羞呐q ml雠ks． 7， ＆ ‘P>0。0s。 P̈(0．05, ⋯ P(0．01 v 伽_ L 
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Tab土 Effects ofIHC-72 and Lid ouactionpotentials 

and BaCIz-imlueed arrhythmia in guinea p把 papillary 
muscles． ： 6， ± ‘尸> n05, ¨尸< 0．05， 

⋯ ，< mO1 v m n~re1． 

DIsCUSSIoN 

ll ha s been reported that IHC-65， a homologue 

of IHC一72， inhibited  the contractility of guinea pig 

papnlary muscles dose-dependently, shortened the 

APA of fast action po tentials， and decre~ ed  the 

m x 
of slow response action po tentials ind uced  by 

gh K and TAN Dun-Xian et at thought 

that it was a new calcium cha nIle1 blocker． In the 

present study, wc found  that IHC一72 decreased  the 

APA and  m r while prolonged  the APD ofthe fast 

response action po tentials， which suggested that it 

ha d aninhibitory effect onthe inwardcalcium and  so· 

dium current in myocardium． 

TheAPA and  ～ of slow respo nse actionpo · 

tentialsinducedby highK wereth0ug1ltto bemedi- 

ated  by the slow calcium inward cnFfent(9,1 Some 

ca lcium antagonists． s'ach as verapamil， ∞ uld in／lib 

it this slow response action po tential ind uced  by high 

K Oilr experinlellt showed that both IHC—72 

and  Verapamil dec reased th e APA and  ofthe 

slow response action potentials induced by hig1l K 

(25 mnlo卜 L叫1．The difiereno~between IHC-72 and 

verapam ~wastha tthe former prolonged APD while 

the latter sho rtened it． This phenomenon jnd icated 

that IHC—72 not only bjted the inward caicium cur- 

rent but also inh ibited the outward po tassium current 

to some extent in the myoeytes The depressing effect 

of IHC-72 on the abnormal automaticity， APA and  

M DP ofthe slow respor~e action po tentials ind uced  

byBaCI，，similarto thatofIHC-6 5， furtherimplied 

that it might inh ihit the cakium current， which was 

com istent with the find ing of our  previous experiment 

in vitro 

Our expe rimental results suggested  tha t IHC一72 

inhibits Ca“， Na于， and K traasmembrane 

movement 1n the myocytes But it was diffIcult to de— 

ternline which ion of IHC-72 has relatively more 

selectivity und er such experimental cond itiom 
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3’6r-(二甲氨基卜二苯骈碘杂六环依地酸盐对 

豚鼠乳头状肌动 电 的影响 罗 
， 2- ， ， 

(第四军医大学药理教研室，西安710032,中国) 

摘要 IHC-72 12 7， 

低动作 电位 的 APA， 

25 4和 50 8／tmol·L 

25 4和 50．8l~mol·L 显著降 

OS，RP和 延长 APD； 

使高 K 除极慢反 

的 APA 由76-+5mV分别降低至 74±6和 67±6mV 

(尸均<005 m 由 12±3 V·s叫分男 降至 9±2和 

7± 2 V·s_ (尸 均 <0．01)， 并 且 明 显 延 长 APD； 

IHC-72 25．4和 50 8#mol·L 还抑制 BaCI2诱发异 

常节 律 的 APA 和 MDP． 结果提示，IHC_72抑 制 

Ca Na 和 K 的跨膜转运． 

工H C，一7 
关键词 3,6 二甲氨基卜二苯骈碘杂六环；乳头树 

， ⋯ ⋯ ⋯ ⋯  
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Selective vasodilatory effect of dipfluzine on vertebral artery 

in anesthetized dogs 

WANG Yong-Li, HE Rui-Rong (Department of Pharmacology and ‘Department of 

Physiology．HebeiMedicalCollege,Shifiazhuang050017,China) 

ABSTRACT Dipfluzine(Dip)is a／loveI calcium all- 
tagonist first developo d by Department of 

Chemistry,n~ijing University The effects ofDip on 
hemodynamics and vascular reslstarkc~ in vertebral 

(VVR)，coronary(CVR),andfemoral(FVR)after- 

ies wm  compared with those einnarizine(ciⅡ1 
in anesthetized dogs． Dip iv decreased dose— 

dependentlyW R at 0l， 0．3， 1， and 3mg·kg-’， 

CVR at 3 nag·kg-‘， andFVR atl and 3mg·kg一． 

The fall of W R by Dip iv was more~markable than 

that by Cin at the matching doses． The systolic, 

diastolic, and mea~l blood pressure and  total 

peripheral rcslstalK~were tempo rarily reduced equally 

by both ofthem at l mg·kg-’ i while Dipand Cin 

produeed no obvious cbanges in heart rate， cardiac 

ind ex， stroke ind ex， LV and  dP／d — at al1 

doses These results suggested that Dip possessed a 

high selectivity at diffexent sites of the vascolature and  

Ⅵ诅s a more po tent selective cerebral vasodilator than 

Cin 

KEY WORDS dipfluzine； einnarizine； vascular 

resistance；hemodynamics；vertebral artery；coronary 

vessels；feraoral artery；calcium channel blockers 

Our previous StUdy using iso lated blood vessels in 

vglro demomtrated that dipfluzine 【D ， a novel 

diphenylpiperazine calcium antagonist fast developed 

by Department of Chemistry， ~ jing University， 

China, was a more selnetive and mol'e po tent 

vasodilatot oll cerebral vessels than cinl~．rizing 

(ci But it remained urlcertain whether these 

properties ofDip existed in vivo Tbe present study 

was to examine the selectivities of Di p and  Cin on 

vascular resistame in various sites of the W啪 lature 

in anesthetized dogs， and  to examine the peripheral 

hemod3，namies in do ses reducing the vascular resist- 

ar-cein cerebralartei"ies． 

MATERIALs AND MEI"HOI~ 

Chemlc-b Dip and Cin (purities of both 

>99．85％ synthesized by Departm ent of 

Chemistry, BelOng University． re dissolved in 

2％ tartaric acid solution co ntaiⅡing 2O％  

dimethyhacctamide(solvent)．Drugs werc injectd into 

femoral vcin iI1a volume of0 l m1· ks- ． Same  vol- 

lime ofthesolvem wasused as contro1． 

Received 1991—1 1-09 AcccPted 1992--08—18 Vascular坤s．吲 n。e Twelve mongrel dogs of 
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