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AIM: To study the effects of sodium pentobarbital
{SP)} on the action potential (AP) and contraction
of guinea pig papillary muscle. METHODS:
Using conventional glass microglectrode and
mechanical recording of myocardium contraction.
RFESULTS: SP {Z=10 umol-L™!) prolonged the AP
duration (APD} and effective refractory period
(ERP), while amplitude (APA)} and V., of phase
0 showed no changes. The effects of SP were
abolished by pretreatment with cromakalim, an
agonist of ATP-sensitive K% chanrel. The
mevimal isometric tension { P} and velocity of
tension development (dT /dt} were decreased to
51 % and 48 % of control, respectively. The
first postrest beat (B;) and second postrest beat
(B;) were also depressed. CONCLUSION: SP
affected the action potential by reducing activities
of the K* channels and reduced the contraction of
ouinea pig myocardium.

Sodium pentobarbital ( SP) suppressed sinus
node,

functicn

atrioventricular node, and  ventricular

L1 Serious slowing of ventricular conduc-

tion frequently occurred in the dogs anesthetized
with PB'*).  SP anesthesia prolonged the Q@ — T
interval in dogs and prevent the induction of

ventricular tachycardia after myocardial infare-

13) 8P has direct actions on electrophysio-

tion
logical activity of papillary muscles from guinea pigs

and dogst?).

contractile function has been studied with conflicting
L5.6]

Influence of SP on myocardial
results The present study was to ohserve the
effects of SP on electric and mechanical activities of
isolated myocardium and to explore the underlying
mechanism by simultanecus recording AP and
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contraction of preparation.
MATERIALS AND METHODS

Action potentials (AP} In 30 guines pigs of enher sex
weighing 350+ 5 50 g. the papillary muscle of nght ventricle
was perfused with modified Tyrode solution containing (mmol
<171 NaCl 136.8; KCl 5.4; MeCl, 1.05: CaCl, 1.08;
NaHOOy 1.2; glucose 11.0, and Tris 5.0 (pH 7.4 £ 0.05).
AP was recorded with glass microelectrode!™ and fed into a
high-impendance microelectrode amplifier (SWE-1).  Resting
potentials { RPJ, AI’ amplitude { APA), overshoot (OS],
duration of 50 % and ¥ % repolarization of AP { APDs, and
APl)g) . the maximal rate of phase O ( V.. ). and effective
refractory period ( ERP) were analyzed with the computer
using 8 program designed by ocur Department®-.  After a
period of stabilization for 1 b, SP (1. 10, 100, 430 pmol
‘L7') was added cumulatively to the hath at 2N-min
inrervals.

Effects of cromakalim on myoecardial elecirophysiology
Twenty preparations were divided into 4 groups: control,
solvent {5 % Me50), cromakalim (30 umol - L7'),
cromakalim (30 pmol-L71) + SP {100 wmel- LY. AP and
ERP were chtained after 15-rmn perfusion with different
drugs. SP: Serva, Germany. Cromakalim: Lipponshoiji,
Kaisha LTF, Osaka, Japan.

Myocardial contraction  The preparation were stimu-
lated at 0.1, 0.25, 0.5, and 1 Hz. The maximal isometric
tension (P, ) and vulocity of tension development {d T #dt)
were recorded with a tension transducer connected o a owo-
channel physiograph { LMS-2B) and the microcomputer.
The first beat (B; ). the second beat {B;) after 30-s rest
interval, and the time of postrest recovery (RT) were also
recorded!®

Statistics  Statistical analysis was performed using the
paired #-test.

RESULTS

Effects of SP on AP SP 1 pmol-L ™ ! had little
action on AP. At 210 pmol-L™', it prolonged
APDgy. APTyy, and ERF (P<0.05-0.01) in a
conceniration-dependent manmer. However, SP
did not produce cbvious changes in RP, OS. APA,
and V. (Tab 1).
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Tah 1.
*p>90.05, P <0.05, “P<0.01 vs control.

Effects of pentoharhital and cromakalim on AP and ERF* of guinea pig papillary muscle. » =30, x £ s.

prol- L RP/mV OS/mV APA/mV V.o, /Ves ! APDg/ms  APDg/ms ERP./ms
sP 0 TL+4 3743 1084 160 + 62 178+ 25 218+27 21724
1 7iz s g +4 108 + 6° 157 £62 188 + 28° 226 + 28+ 227+ 20

10 63 =9 34+ 7" 104 £ 8 151 +61° 189 + 22" 230+ 26" 230 + 19
100 70 + 4 374 1075 150 + 53 203+ 14 254 + 20° 249 £ 18
400 68+ 3° 374 105 + 47 144 = 54 206 127 280+ 33 269+ 21
Control 69+ 4 39+4 108 + 4 165 = 42 190 +33 230 +40 220+ 36
Solvent 70+ 40 38 +6 109 + 42 154 4 56° 194 + 37 232+ 3¢ 230 | 320
Cromakalim 30 67 44 36+9° 107+ 4° 151 4 54° 182 = 320 218 = 41 220+ 37
C’T‘gﬂg{‘] W gk 116" 108+ 3 149 +60° 187 + 30 229 = 34° 229 + 36°

Effects of cromakalim on myocardial electro-
physiology Transmembrane potentials obtained in
sclvent were not significantly different from control.
In cromakalim group, APDs,. APIkg, and ERP
tended to shorten (P>0.05}. After
pretreatment with cromakalim, the effect of SP on
AP was almost abolished {Tab 1).

Effects of SP on myocardial coentraction SP 1
pmiol * L™F had no remarkable effects on P, and
dT/dr. By perfusion of SP {Z==10 pmol-L7%),
P,.. and dT/dr were greatly reduced
concentration-dependent manner. P, and d7T/de
were decreased to 50 % and 48.4 % of control,
respectively. At the same concentration, changes
of P, and dT/d? caused by low rate of stimuli
were more obvious than those by high rate of

15-min

in a

stimuli.

Tab 2.
=10, ¥+ 5. *P>0.05, "P<0.05, “P<0.01 vs control.

After 30-s rest, the B; was smaller than prerest
In the
lower rate (0.1 or 0.25 Hz) of stimulation, By was

beat (control} and then gradually recovered.

smaller than By, but B, was smaller than B, as
stimulation rate increased (0.5 or 1 Hz). SP
(2210 pmol* L™") markedly inhibited both B and
B; in a concentration-dependent manner. Postrest
recovery time (RT) was not affected by SP

{Tab 2}.
DISCUSSION

In accordance with reference 4, SP mainly
prolonged APD and ERP, indicating the reduction
of repolarization process. It may be an important
reason why SP increases Q — T interval and prevents
tachycardia after myocardial

Cromakalim, an agonist of ATP-sensitive

ventricular infarc-

tion'37

Effects of pentoharbital on contraction of guinea pig papillary muscle.

Pentvbarbital /

ool eLL Cycle length P /g dT/de /mg-s~! B /mg By/mg RT#

] 10 2011 2M1+£122 17211 18+ 10 2.1+0.9
1w 34 = 18 167 +192 3215 2412 l6+35

1 10 s 18=9" 178 + 89 14+ 6" 15+7 2.6+1.00
s 44 =19 463 + 187° 31415 21+ 107 17 L6

10 10 s 157 154 + o8P 12+6" 13+ 7 1.920.6°
1s 42 + I8P 453+ 185k ag+i3" 18+ 7h 16 £ 6

100 10 s 13+5° 128 + 52b 11450 12+ 5" 2.1+0.9°
1s 351 16° M7+ 154" 25+ 11° 16+ 7 14+ 5

300 10 s 10 + 6° 102 + 578 9+ 5h gtgh 2.0+0.0
ls 25+ 17° 244 + 154+ 20210 11=7 1345
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K~ channel'™, can abolish effects of SP, mplying
that electrophysiological effects of SP may be related
to inhibition of K7
concrete mechanism remains to be studied.

However, the
In high
rate of stimulation, SP may influence nor only
repolarization, but also depolarization*®). It
exhibited that the effects of SP on myocardial
electrical activities was dependent on the stimulation

channel.

rate.

Postrest recovery of muscle can reflect Ca
release from sarcoplasmic rericulum (SR) and Ca
influx. B, evoked by
resuming stimulation principally reflects SR Ca
release, but By and subsequent contractions reflect
Ca influx®¥),  Qur results obtained implied that

SP might inhibit both SR Ca release and Ca
(12)

After a rest interval,

influx
Up to date, SP is a most commonly used

anesthetic for in ww cardiovascular studies.

Narmal anesthetic concentration of SP  ranges
between 100 and 200 pmol - L™,
showed that SP at anesthetic concentration affected

electric  activity and contractile funcrion of

myocardium.
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