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WY EEEXLREESEE L, NAMLRER, WRH NIC (4000 mg/L) #5341
i fehy SP, SE# 3% m 62% (P<0.01); SCL FEiHm > 27%(P<0.01); APD,, F#HuD 12%
(P<0.05); APA, SP, £ R¥%{k, VER (0.1 mg/L)R 522 M NIC fufJH, A% ISO (0.03
mg/L)YMERXL TR PRO (0.25 mg/L)A 52 2 BN ISO MfEH, {H NICHERLREW,
KEWERRAR, NIC o[ RER—A 5588 MG, @it R i, v mEttsmE,

XWH  BREE:; SRR, REEIHERL

P9-+4E 4% Calder 38 T MBEA (NIC) MIESEM DAY, SEJLEEA KRS NIC RER M
R%Z(VER), MBMECEARERYERH4GSEN, HAxti VER, REBERER
EHZBLHEEE. MPEARARNRERBESATRREETE. #HERE A L&/ K
KA Er A-H M, #57 NIC ElBRRENE ZL k. A AaRNEaRE
A, HERE NIC X EELORBEMRHERMEHZR, HOPE BRI,

;] &

BEE 1.610.23kg Kb, BBTRH, HHREHHMEmD, DERHOE, BAKXR
ERHT, BEBELE, BALEWEM LS8, ATUFELES, BRBENT
BpsEEEy(2xamm?), LAKERE, RAAHNEEETEERBNEKRL L, CAag
HANHEKREGKBEE SR (5ml/min), AEEEARHFEL0.5°C, XREK BRSH
(mM), NaCL 137, KCL 5.4, MgCL, 1.05, CaCL, 1.8, NaHCO;1.2, Glucose 11.1,
Tris 5.0, LA HCL ¥ pHi§% 7.410.05,

BB MAFELL 3 MKCL, HARER/NTF 0.5 4, HRMH 15~40 MQ, Al
BR2AL HMRRERIRE S, HHZx.

BERE 30 min FAHXE, REBREOHREECAARNERL. Kesh. 4 M
BrBusREm, M 4 HB 0 ML ERER: o HERBRBEZEC.

LRo=4. 1. AR NICHEREMARDERLHEN, 2. HE VER 3 NIC R
MW, 3. AER.LEX(PRO)X NIC (EAMEN, RAE LIRRBASOMENM M, A5
HiR S5 45 AN MBS RS i de e 5 A8 8. 4 HBRBUEE(SP); |ERK(SCL); ik
ML F5ERT ] (APDg) (B 0 MBS EBRCERI 90% Frikz bt H)s ZhHERLMEE
(APA); 0 HIBR#RER (SP)®Y, AAHNGHASBYER —-ARANMEA, FTRZEAH
BRERME, BEOCERARM RE. ‘

KRBT & NIC LRL L) ™5 1SO, PRO JLstil#) 1 VER =%,

A F19844E 11 A5 REH
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(=) NIC, ISO 343 B i 4B T fEeE fir 0 R ol

sz B ek AnA L NIC (4000 mg/L)#i% 1~2 min j5, BMHBIH B M EMSRER, #15
min sk, 5RZ5RTMLL, SP, EHen 62% (P<<0.01), SCLE#HEE 27% (P<0.01),
APDy, EHIuR /b 12% (P<0.05); SPy, APA EWIBFk., (A% 1, A1),

2B e A L ISO (0.03 mg/L) i 15 min J§, SP,E¥jH8im 73% (P<0.01); SCL
#1455 39% (P<C0.05); APDy, F-3j35s0 19% (P<<0.05); SP, SE&j#im 38% (P<0.05)s
APA EH BB,

Tab 1. Effect of NIC and ISO on action potential of S-A node cell

SP, (mv/s) SCL (ms) APD,, (ms) APA (mv) SP, (v/s)
Control 63.0+£28.0 | 405.6+96.5 | 136.0£8.0 68.4£8.6 2.76+1.50
NIC 15 min . -

after drug 102.04£40.0%* | 296.0+52.4%* | 120.4+16.5 64.6+8.2 2.67£1.15
Control 62.0%25.0 520.0+99.0 156.0£29.0 63.0£11.0 1.6440.93

ISO 15 min . . .
®
after drug 107.0+22.0%* | 370.0£96.0% | 126.0+23.0 71.0£15.0 | 2.26%£1.23

Values are X+SD; * P<0.05; ** P<0.01; ***P<0.001; SP,——slope of phase 4; APA action
potential amplitude; SP,——slope of phase 0; APD,——action potential duration at 90% repolari-
2ation; SCL——sinus cycle length;

(=) VER ¥} NIC, ISO e ¥ W

1. VER ESSEERzERA®E SKHEE & L VER (0.1 mg/L) ¥ 15 min
J5, SP, EHuk 26% (P<0.05)s SCL E#H4im 26% (P<<0.001); APDy, i 19%
(P<0.05); APA EHuk/> 28% (P<<0.01); SP, ¥k 38% (P<0.01),

2. VER X} NIC eIt 5B &4 LA VER (0.1 mg/L) + NIC (4000 mg /L) 3% ¥
15min J5, SP, R SCL #jRWHBIBAEL; APDy FE#HHim 8% (P<0.01); APA F¥uk/b
28% (P<0.001); SP, 3w/l 61%(P<0.01), (RFE 2, A 2),

3. VER ¥ ISO i 9 4544 LA VER (0.1 mg/L) +1SO (0.03 mg/L) Rk

Tab 2. Effect of VER on action of NIC and ISO

SP, (mv/s) SCL (ms) APD,, (ms) APA (mv) ' SP, (v/s)
Control 58.0+12.0 461.3+49.8 161.3+37.4 64.518.6 1.94+1.36
VER 15 min - wan » »s | 7
n [ 1]
after drug 43.046.0 582.7+84.4 192.0+4.6 46.3+9.2 1.20+1.18
vgr Control 56.0+27.0 449.6+74.5 175.0+28.4 62.7+9.2 2.31+1.50
+ 15 min
"l [ 1 1] .8
NIC ,fier drug 55.0+27.0 441.1+72.1 188.7+34.9 45.4+8.8 0.90+0.40
ver Control 67.0+16.0 457.0£61.5 190.0+33.5 64.5+11.3 1.5240.69
+ 15 min
£ 1] Ll L
IS0 fier drug 117.0+25.0 331.5+44.9 172.0+29.0 55.5+7.6 1.15+0.45
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15 min J§, SP, SE¥in 75% (P<<0.05); SCL SEHHEA 27% (P<0.001); APA EHREK
14%(P<<0.05); SPy J APDy EBE L. (M 2),
(=) PRO #¢ NIC, 1SO s Bt W

1. PRO MR BESARINERHEE SHEHAL PRO (0.25 mg/L) #iik 15 min
J&, SP,, SCL, APDy, APA, SP,#RHABER, (W#E3),

2. PRO ¥} NIC ¢k it S &34 L, PRO (0.25 mg/L) + NIC (4000 mg/L) 3
3 15 min J§, SP,E¥H§in 69% (P<<0.01); SCL SEH M/ 31% (P<0.05); APDy, APA
BHEREDH, ME3, E3),

Fig 1. Effect of NIC on action potenial of rabbit S-A node cell. A) control; B)I5 min after
NIC.

Fig 2. Effect of VER on action of NIC. A) control; B) 15 min after VER and NIC.

Fig 3. Effect of PRO on action of NIC. A) control; B) 15 min after PRO and NIC. (20
mv/div in ordinate, 100 ms/div in adscissa)

8. PRO ¥ ISO AW &AL, PRO (0.25 mg/L) +1SO (0.03 mg/L) ¥
15 min E’ SPU SCL, APDQO’ APA, SPO ﬁ%ﬁﬂiﬁ{to (ﬂ% 3)o

5] it
A RRLERRY, MR RMNEEL NN 4 MEREER, fERERRnzE
WAL FF SRR . 34 3hiE G BER O HERBERE B BEW. R ERINMARE R LA
A, B3RS LREGEALEEVN, FREMENOHLETLARERAE LREE
M, Xt AR BB EM,
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Tab 3. Effect of PRO on action of NIC and ISO

SP, (mv/s) SCL (ms) APD,, (ms) APA (mv) SP, (v/s)
Control 69.0+17.0 | 415.7+89.6 146.0+29.6 | 65.3£7.5 1.77£1.17
PRO 15 min
after drug 66.0+13.0 423.7+87.5 145.3+28.6 64.8+6.0 1.58+0.75
pro Control 67.0+18.0 416.7+42.4 150.7+14.9 64.5+5.6 2.51£1.00
+ 15 min
IS0 rier drug 68.0+21.0 405.3+33.1 149.3+12.3 65.04+7.7 2.70%1.30
pro Control 53.1+10.0 473.34+101.6 152.7429.2 67.2+7.3 2.20+1.00
+ 15 min
£ ] »
NIC rier drug 90.0420.0 326.0+35.7 147.3+22.1 61.2+6.1 2.1040.90

RMGER, REBEEW DS EEREN, EdMREEEARN L, TREER, 5&
FIB S EECGHBERE M K % B 15 RO — R i Ay &4,

Murphy % *H fRig R Eksg (dihydropyridine) SKIRIE B, LS E A SAHEFF
EEREMEZ A0, nbse T BAYK 8644 H5 M, tEAF.OIRE 24k,
HWmEsR RS, MBI IR HuLsE f7 A 4, R ORIABEREA T ARl WA e Z A TR,

Wapk4e H R MARE R 300~800 mg, AEAMAKEHY, MREZBEGAMEEH
BETHES, ANBREHYERHEREIRE, TRSEDHBERURLAILERESR
RE %,
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£ ¥ X MW

1. Calder RM. Effect of nicotinic acid on myocardial systole, coronary flow, and arrhythmias of
isolated heart. Proc Soc Exp Bio Med 1947; 65:76. )

. REAS. MBS HORESERLNGT S . &H¥EHR 1981, 16:52.

. ARE, REM. BEREHKAREEDERBEESHER. PELLERRE 1983; 11:65.

. BER, BIE. BAREMBEGEREFURERBASATENT RN, AL 1981; 9:125.

. &HM, ¥ WEEMFAGHEROTE. BEHGBEHR 1984; 5:177.

. Paes DEC, et al. Electrophysiological evidence for specialized fiber types in rabbit atrium. Am J

Physiol 1959; 196:483.

7. Bleeker WK, et al. Functional and morphological organizaion of the rabbit sinus node. Cir Res 1980;
46:11.

8. Katoh T, et al. The cellular electrophysiologic mechanism of the dual actions of disopyramide on
rabbit sinus node function. Circulation 1982; 66:1216.

9. Charles R, et al. Characterization of refractoriness in the sinus node of the rabbit. Cir Res 1980; 47:
742.

10. Irisawa H. Comparative physiology of the cardiac pacemaker mechanism. Physiol Rev 1978; 58:461.

11. Wit AL and Cranefield PF. Effect of verapamil on the sinoatrial and atrioventricular node of the
rabbit and the mechanism by which it arrests reentrant atrioventricular nodal tachycardia. Cir Res
1974; 35:413.

12. Yanagihara K. Jonic current and pacemaker activity of the S-A node cells. Jap Cir J 1980; 44:
531.

13. Murphy KMM and Snyder SH. Calcium antagonist receptor binding sites labeled with [*H] nitrendipine.
European J Pharmacol 1982; 77:201.

14. Holck M, et al. Characterization of [*H] nifedipine binding sites in rabbit myocardium. European J
Pharmacol. 1982; 85:305.

15. Schramm M, et al. Novel dihydropyridines with positive inotropic action through activation of Ca'*
channels. Nature 1983; 303:535.

16. &A%, shE.LEE (Holter) MBELFHH M 71 FLOBRREITRI . PERFXFE-RLRALOTNERSIE
JCHEEE. 1983:86.

D O oW



20 &

4%
%
*

344 #

EFFECT OF NICOTINAMIDE ON RABBIT SINUS NODE CELL
ACTION POTENTIAL AND ANALYSIS OF ITS MECHANISM

WANG Hong-Zhan, WANG Dai-Yuan, ZHOU Cheng-Ming, ZHANG Ke-lJin
(Depariment of Pharmacology, Xinjiang Medical College, Wulumugi)

ABSTRACT The effects of nicotinamide on isolated rabbit S-A node were
studied with standard microelectrode techniques. At a concentration of 4 mg/ml of
nicotinamide, the slope of phase 4 of the S-A node cell action potential was signi-
ficantly increased, the spontaneous sinus cycle length and action potential duration
at 90% repolarization were markedly shortened. The rate of depolarization of phase
O and the action potential amplitude were unchanged. These effects of nicotinamide
were similar to those of isoproterenol (at a concentration of 0.03 mg/L). The effect
of nicotinamide could be blocked by verapamil at a concentration of 0.1 mg/L
which has no significant effect on the action of isoproterenol. Propranolol at a
concentration of 0.25 mg/L, which blocked the effect of isoproterenol completely,
showed no effect on the action of nicotinamide. In the experiment, nicotinamide
can prevent the slope of phase 4 from being decreased and the sinus spontaneous
cycle length from being prolonged by the action of verapamil, but the action of
verapamil to decrease the slope of phase O and the amplitude of action potential
was not affected. The results suggest that nicotinamide might be an activator of
Ca*™* channel. Nicotinamide could promote the Ca** inward current of phase 4.

Key words Nicotinamide; Verapamil; Sinus node cell action potential





