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Effects of nicotine on action potentials of
guinea pig and rabbit papiliary muscles
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ABSTRACT The electrophysiological action of
nicotine was studied by microelectrode technique
on isolated guinea pig and rabbit papillary mus-
cles. Nicotine had no significant effect on RP,
APA and V,,,; but its biphasic effect on APDyq,
APD,, and ERP were observed in different con-
centrations, ie: high concentration (604 pmol/L)
Prolonged APD;;, APD,, and ERP by 27.3, 26.0
and 26,1%respectively, whereas low concentration
(0.6 pmol/L) shortened them by 49.6, 40,0 and
27.6%, respectively. It is suggested that high
concentration of nicotine may enhance the calcium
influx, but low concentration decrease it.
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MATERIALS AND METHODS
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Locke Wi #i A, #EF 5 ml/min, £fa%
40 min JF, JI] JSD-731 Zulkss, L3 sk
0.2ms, %N 1 Hz, 3R)E N 2 (2500 H
W, ZJCHRE S RIEARA, OB B 5 Bk
(BHAT 10-30 M) 5|5 AP, #5 DF 345 8284y
JERINT 28 BRI APENGEE (Vmex). IR
W as AR S 20T, 258 TR 4, 6, 9,
12 1 15 min i, DI K%E 15 min & 45 B FE 4
O3k AP, Ff R S — I 2B B L AL (RP),
) VL AL IE BT (APA), 720K R 91 (ERP), &
P2 35, 50 F1 90% MY I 2 (APD,,, APD;, 71
APD,,).

JibRk (Merck 7 ) 4351 ] Locke % B R
604, 60.4, 6.0, 0.6 Fi 0.06 pumol/L 5 Fj ¥k
BE (I 32 40 5 JRBR 2 2 mg, ﬁﬂﬁti’i“& 2 XE 2
L, TN R R B B Yy Jy 6-124
umol/L), Y578 75 W ¢ pH ZE 7.5-7.4, ¥
{1t 15 min, EJL?%%WEMEX*J‘EJ—:?.EHH@ L5 2 BB
ma,
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RESULTS
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HiE 123+20ms (Fig 1, Tab 1),
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Fig 1. FEffects of nicetine on action potentials of guinea pig papillary muscles, Upper tracing in
each panel; action potential; Lower tracing. V,... A) Control; B) After15 min perfusion with

nicotine; C) Recovery; D)

High K (27 mmol/L); E)

High K and histamine (4.5 pmol/L); F) High

K, histamine and nicotine after 10 min perfusion; G) recovery,
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Tab 1. Effects of nicotine 0.6 umol/L on action potentials of papillary muscles of guinea pigs.
n=§ cells, 7+SD, *P>0.05, ** P<0.05, ***P<0.01.
Parameters Control 2 4 6 q 12 min
APA(mV) 113+7 116 +5* 117 +4* 115+4* 114+ 5* 114+6*
Voux(V/5) 230+ 45 232+37* 228+39"* 227+35* 230+40* 226+ 39*
RP(mV) 86+5 87+ 4* 84+6* 85+3* 86+4* 83+5*
ERP (ms) 192422 178+24* 150+ 25** 145+ 32** 145+ 25** 139+ 28**"
APD;,(ms) 143431 130+ 33** 1034+30** 794 34%** 72+30%** 72+21""*
APDg,(ms) 168+ 26 144+ 26** 119+34***  109430***  106+25*** 105+31***
APDgy,(ms) 207 +25 168+ 25** 128+37***  131+29***  128+30*** 124+20%**
60, B Na* @ HEJ0E, APA R &N, RiEHE.
E 40 BEE BRI OMAF, FIMNHE B (LI
2 2 —l#5) 4.5 umol/L, & 1% ] ¥ $E (0.2
= 2 3
:' _____________ HZ); :\?jfiJ&m(?mS), ﬂ‘i}\»{iljﬁﬁJJLas {:I{}_Z
-2 HILIRHLEL, HIEEE 6011 mV, B R 68+
E_ 40 12ms, Vi 14+8V/s, 2745 10 min, 185
-
&6 604 pmol/L ACFER, FEET ¥y 1 I 112
a “
é"’ﬁ mV H—J‘E L\. 32413 ms, Vmax i‘% 2 5.2+
- e V/s(n = P 1) T %
0F 273 T2 00606 o 87T e L°° /s(n =6, P<0.05, 0.01); T 277 0.6

Time (miud Nicotine (umol”1)

Fig 2. A) The plateau phase of action potential
of guinea pig and rabbit papillary muscles after
12 min perfusion with nicotine 604 pmol/L (o,
n=¢ guinea pigs; 1, n =6 rabbits), 0.6 pmol/L
(@, n=§ guinea pigs; @, n =46 rabbits) and 6.0
pumol/L ( X, n=6 guinea pigs), B) The changes
between the plateau phase of guinea pig (o) and
rabbit ( @ ) papillary muscles in nicotine during
12 min perfusion, z+SD, *P>0,05, **P<0.05,
P 0.01.

Rl 3k 24 MEBEILRMRA L, B B
BT 4 A YRBE ALY SRR 2 BUE W, E AP RS &ML
SR AP {8 A 0, H 40l RA &
PRI U, A (RIREELH (6.0 A1 0.6 pmol/L),
6 min > NE RN TR4i4E, 6min JFEIE K,
TR —4m i 2 WAH ARV (Fig 2 A),
BRATEA RIS EMBE SR RE AR
AR &R E R IER R, 4 '4’I5HTKE,I.T&,
ARG 1L 4 KC1 27 mmol/L i) Locke i%, F
ToRERIR{EM, Bl RP ZWifk(E, RERE
1€ 43+2mV; [y, [ARP FEGHE L %L,

pmol/L AbBE i, I 2 48
5 A4TE13ms, Vo fER 73 V/s, Ll IER
Locke i J5, HETE#H (n=6, P<0.05,0.01)
(Fig 1).

HT% 604 umol/L ZH{F 18 7 [ AP &) % T
B E L (ACSAPT, HERKE TRk l,
AP BT, FRE, IEHL@ERIEAD B 8612
+1942mV - ms ¥ = 112034+2899 mV - ms,
3 4% I 30.1%; T M B 0.6 umol /L jE
J&, M B 2 5974+1672mV - ms JF/D 30.6%
(n=6, P<0.05, 0.05),

tzrwhfiy 1243 mV,

DISCUSSION
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LBREROIELAMR, I AGEIEH, B
B 0.6 umol/L w] {if AP iR 1 & W45,
ARk T G R 7L Sk TR L1 L L RS B R 15 B R
PLEgRE M AR ), X R B HEIR 604 pmol/L W] fB
Ly Ca®t g, [ AR O VLS, 3
:L‘,\Hﬂ,i{ Y, i 0.6 umol/L U] W] &E 4
Ca** N¥it, 1Rk L, BUEEMINME, K B
M, FHEB4GEYY, AR 2 n Ca®
PERE RS S AL EE R R,
RIFLIARNL AP X 1A 2 00 R, X W]
RE 2 F M TRk 7 0 B Py R AR B R 7 R RO
BER R ZRFE, 2 B, 1M #0581,
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B4, BRBEML, #I{E 3k Ca*™ Py ii.
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