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Effects of dauricine on transmembrane potential of ischemic
and non—ischemic Purkinje fibers and ventricular muscles from infarcted

canine hearts
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ABSTRACT Dauricine (Dau) 1 — 30 pymol /L pro-
duced the concenfration—depcndcnt depression of
APA, V,,,. MDP, and RP, and prolongations of
APD,, of Purkinje fibers (PF) and epicardial
ventricular muscles (VM) from both infarcted and
non—infarctea zones. The ERP was lengthened only
in non—ischemic PF and VM, and APD,, in
non—ischemic PF, non— and ischemic VM. The pro-
longing effects of Dau on APD and ERP of ischemic
PF were much less than those of non—ischemic ones,
and its depressing effect on the V,,, of ischemic VM
was markedly greater than that of non—ischemic
VM. The results suggest that Dau exerts its
anti—arrhythmic effect through further depressing
conduction of ischemic zone.
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Dauricine (Dau) has been shown to be ef-
fective in treatment of various experimental
and clinical tachyarrhythmias“'”. Its effect
on the transmembrane potential of guinea pig
papillary muscles has been reportcd“). Its ef-
fects on ischemic PF and VM have not been
studied.  Therefore, the present study was
conducted to compare the effects of Dau on
ischemic PF and VM surviving infarcted re-
‘gion and non—ischemic ones from normal re-
gion for a further understanding of its
anti—arrhythmic effect.

MATERIALS AND METHODS

Eighteen adult mongrel dogs of either sex
weighing 12+ SD 2 kg were anesthetized with
sodium pentobarbital (30 mg/ kg iv). Un-—
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der sterile condition, after opening the chest by
a left thoracotomy the left anterior descending
(LAD) coronary artery was ligated just distal
to the first diagonal branch by the two—stage
occlusion procedure(s). Then the thorax was
closed. After 3—5 d, the chest was reopened
under sodium pentobarbital and the heart was
excised to oxygenated Tyrode’s solution.
The ischemic and non—ischemic PF on the
endocardial. surface of left ventricle were
carefully removed. The epicardial strips of
left ventricle approximately 3 X 10 mm in
size and 1 mm thick excised from both infarct-
ed (IZ) and non—infarcted zones (NZ). The
preparation were pinned to tissue bath and
superfused with Tyrode’s solution containing
NaCl 149, KC! 4.0, CaCl, 1.8, MgCl, 0.5,
Tris 10, dextrose 10 mmol /L, gassed with
100% O,, pH 7.2-7.4(37+0.5TC).

The preparations were stimulated with
square wave pulse of 1.5 time threshold inten-
sity and 2 ms duration 'provided by stimulator
(8303) and stimulus isolator made by Huayang
Electronic Instrumental Factory. The basic
frequency was 1 Hz. The premature stimulus
(8,) was introduced after every 8 basic stimulus
(S)) to determine the effective refractory peri-
od (ERP)®.

The transmembrane potentials were re-
corded with glass microelectrodes filled with
KCl 3 mol/ L connected with a set of micro—
electrode amplifier (FW—2, made by Shanghai
Institute of Physiology), double beam
oscilloscope (SBR—1, made by Echoelectronic
Instrumental Factory in Shantou) and elec-
tronic differentiator (SDW-1,
Shanghai Institute of Physiology).
After all preparations had been stabilized
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in superfusion with Tyrode’s solution for 2 h,
action potential amplitude (APA), maximal
rate of rise of phase 0 depolarization of the ac-
tion potentials (¥ ,, ), maximal diastolic po-
tential of PF (MDP), rest potential of VM
(RP), action potential duratoin of 50% and
90% repolarization (APD,, and APD,y), and
ERP were recorded during control period.
Then, Dau -(provided by the Faculty ‘of
* Pharmacy in Tongji Medical University) was
added to Tyrode’s solution in a cumulative
manner to achieve 1, 3, 10, 30 ymol/ L for PF
and VM, additional 100 umol/L for VM
only. All data were taken 30 min after
superfusion with each concentration of Dau.

All values were expressed as x * SD. Sta-
tistical analysis with F test of the date were
perforemed.

RESULTS

Effects on APA, V..., MDP and RP
Under control condition, the AP of PF and
VM from the IZ displayed severe diminutions
in APA, Vg, MDP and RP. The
superfusion with Dau produced the concentra-
tion—dependent supressing effects on APA,
Vyiax and MDP in all PF from both IZ and
NZ. The results are summarized in Tab 1.
Dau 3 umol/L depressed V,, of PF
markedly without significant changes in other
parameters. Its depressing effects were exag-
gerated by increasing concentrations. Dur-

ing superfusion with Dau 30 umol /L, APA "

and V,, of PF from NZ and IZ were re-
duced by 25+ 5% and 82+ 11%; those from
1Z were reduced by 29+ 8% and 77% 14%,
respectively.  The effects of Dau on APA and
Voex Of PF from both NZ and IZ did not
show statistical differences at the same concen-
tration.

The effects of Dau on APA, V_,, and
RP of epicardial VM from both NZ and 1Z
were similar to, but much weaker than, those
of PF (Tab 1). The depressing effect of Dau
on Vg, of ischemic VM was greater than
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that of non—ischemic VM.

Effects on APDg; and APD,, Tab |
shows the effects of Dau on action potential
duration (APD) of PF in NZ and IZ. Under
control condition, the APDy, of ischemic PF
was significantly longer than that of
non—ischemic ones. Dau prolonged the
APDy, of PF from both NZ and IZ in a con-
centration—dependent During
superfusion with Dau 30 pugmol/L, the
APDy, of PF from both NZ and IZ were pro-
longed by 65+ 26% and 26% * 9% ,
respectively.  The APD,, of PF was also
prolonged by 73+ 31% only in NZ.
Undoubtedly, the prolonging effects of .Dau
on the APDy; and APDy, of ischemic PF
were much weaker than those of normal PF at
the same concentration. As a result, the
dispersion of APD of PF from both NZ and
IZ was diminished (Fig 1).

Similarly, Dau significantly increased the
APD,, and APD,, of VM from both NZ
and IZ (Tab 1). The eifect of Dau on
tschemic VM did not significantly differ from
that on non—ischemic VM. The prolongat-
ing effects of Dau on APD,, and APD,, of
VM were much weaker than that of PF.
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Fig 1. Effects of dauricine on APDg, , APDy; and

ERP of non—infarcted (O, n=8) and infarcted , (@,n=

7) canine Purkinje fibers. x + SD. “P>0.05,
"*P<0.05, °*"P<0.01 vs infarcted Purkinje fibers.
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Tab 1. Effects of dauricine on membrane potential of canine non—infarcted and infarcted Purkinje fibers amd
epicardial ventricular muscles. x +SD. "P>0.05, "*P<0.05, “""P <0.01 vs control

Dauricine APA APDy, APD,, ERP Vnex MDP/ RP
(umol/L) (mV) (ms) (ms) (ms) V/s) (mV)
Non—infarcted Control 134+8 285+ 25 348 £ 30 315£32 599 £ 26 90t 4
PF(n=8) 1 130+8° 263+30°- 358+36° 324+32° 569%25° 950+4"
3 123+ 11 281%34°  377+38" 349%37° 5101517 88+4°
10 116£9°°° 324157  429141°" 394+35°° 309+72°°° 8413
30 101£8™°° 4631108°°° 596+83""° 503+53"° 108166 "° 751 5"°°
Infarcted PF Control 106119 285161 465+ 53 405+ 62 333+8S 794
(n=17) 1 10421°  292+65° 477158 417166 319+87° 794"
"3 101£217 299+ 61> 489+58° 428+63° 216168" 77+5°
10 89+20" 314180 528143° 454+55° 137x67"° 754"
30 75£16° 32386 S556x41"° 469149° 73+39°°" 70+ 5"
Non—Infarcted Control 11217 219+ 30 276t 33 241+ 33 280+ 34 875
epicardium 1 108+6" 220+£29°  276+33° 246+32° 270t36° 87%5"°
(n=6) 3 108+8° 227+31° 283+35° 262136° 264t27° 87+5"
10 107£10° 243+£32° 301%35° 274+39° 248%19° 85£5°
30 103£12°  256+44° 312+44° 2051467 200+34° 82+6”
100 91X 11°°° 293+59°° 353+62°°° 319+70"" 13224 76+4""
Infarcted Control 10312 185+ 44 273£135 253+ 44 21063 76x6
epicardium 1 102£13°  185+44° 273+34° 255145° 210163° 76t£6"
(n=6) 3 99+16"° 195£517 29659 278+66 168+61°7 75+£8°
10 95114 207158 303£60" 288+t63° 118126 73t6°
30 8614 245+ 56" 310+76° 3251102 84t24" 696"
100 77£14°  293+60"°° 379%x7T° 3571937 S5+ 18" 665"

APA: actior potential amplitude; APDg, and APDy,: action potential duration of 50 % and 90 % repolarization;
ERP: effective refractory period; V,,, : maximal rate of rise of potential; MDP / RP: maximal diastolic potential
of PF and rest potential of epicardium, n= number of Purkinje fibers or epicardial ventricular muscles.

Effect on ERP During control super—
fusion, ERP of all ischemic PF were consider-
ably longer than that of the normal PF, which
caused severe dispersion of ERP between NZ
and IZ, The Dau induced prolongation of
APD as described above always accompanied
by that of ERP. However, the prolonging ef-
fect of Dau on ERP of PF in NZ was
markedly greater than that in IZ, and the
dispersion of ERP between NZ and IZ was
abolished after superfusion with Dau (Fig
1). The prolongation of Dau on ERP of VM
from NZ did not differ from that from 1Z, but
was wcaker than that of PF.

DISCUSSION

It has been shown that the PF and

epicardium surviving infarcted region have
abnormal electrophysiological characteristics
including a lower membrane potential, de-
creased APA, depressed V,,, and longer
APD. These regions are thought to be the
sites for genesis of arrhythmias following
myocardial infarction”®. Tt has also been
reported that the arrhythmias occurring 3~5 d
after coronary occlusion and reperfusion are
nearly identical to the recurrent ventricular
tachycardias that is often found in patients
with  old myocardial infarcts®. Its
clectrophysiological basis is thought to be
reentry!'?. Dau decreases the APA and
Ve ©f ischemic PF and VM, which suggests
that Dau depresses conduction in infarcted re-
gion and eventually render wunidirectional
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block existing on infarcted region to
bidirectiona! block. ‘As a result, the
reentrant pathway was disrupted.

On the other hand, there were considera-
ble disparities in APA and ERP between NZ
and IZ as well as within IZ itseli, and highly
heterogenous recovery of excitability through-
out the conduction system, which are also im-
portant factors for initiation of reentrant
arrhythmias after myocardial infarction”'".
Dau induces less prolongations in APD and
ERP in the ischemic PF than in the normal
ones, which significantly reduces disparities in
APD and ERP between the normal and
infarcted regions as well as throughout con-
duction system.

Based on the present results, it might be
considered that the further depression of Dau
on conduction of ischemic region and reducing
of the extent of dispersion of APD and ERP
between ischemic and normal tissues as well as
within the IZ itself might be important mecha-
nisms for its effective termination of
ventricular reentrant tachyarrhythmias.
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