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Effect of cimetidine on isolated rat myocardial reperfusion injury’

WU Song, HU He—Cheng, XU Xue—Zheng

(Department of Physiology. Zhejiang Medical University, Hangzhou 310006, China)

ABSTRACT The effects of cimetiding {(Cim) on
ventricufar fibrillation threshold (VFT). diastolic
excitation threshold (DET), effective refractory peri-
od (ERP), and vulnerable period (VP) were deter—
mined in both siable perfusion and postlischemic
repetfusion rat hearts. The results showed that
reperfusion after 15 min global myocardial ischemia
caused a significant decrease VFT and ERP, and an
increase in VP and DET. Cim | mmol - L™' pre.
vented the lowering in VFT. shortening in ERP. and
Jengthening in VP from the postischemic reperfusion,
Cim 0.l mmol - L™ attenuated the exacerbation of
VFT and VP. Cim 0.0]1 mmol - L7 did not exert
any noticeable influence on the electrophysiological
parameters. It was shown that Cim ! mmel - L™
protected myocardium against the aggravation of
electrophysiological  characteristics  induced * by
postischemic reperfusion.

KEY WORDS  ventricular fibrillation; electrophy—
siclogy; cimetidine; myocardial reperfusion injury

Serious arrhythmias even as ventricular
fibrillation (VF) are frequently induced by

postischemic reperfusion”. A mass of
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histamine release is probably an important
factor in the appearance of arrhythmias®. Tt
has been proved that cimetidine, an
H,—receptor antagonist, has an anti—
arrhythmia action during ischemia'. Never-
theless, the effects of Cim on reperfusion
arrhythmias and its related mechanism are still
uncertain. Furthermore, so far very few re-
ports'™  have been found about the action of
Cim on myocardial electrophysiclogical char-
acteristics during reperfusion, this study was
to investigate in isolated rat hearts whether
Cim could prevent myocardial reperfusion
changes. '

MATERIALS AND METHODS

Cim was obtained from Shanghai First
Pharmaceutical Factory,

Wistar rats were bred from the Experi-
mental Animal Center of Zhejiang Medical
University.

ZMUP-1 computerized measuring appa-
ratus for electrophysioiogical parameters was
made by the subsidiary factory of Zhejiang
Medical University.

Preparation of isolated hearts  Forty—six
¢ rats weighing 230+ 5 2] g were used.
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After ip heparin 250 IU, the heart was rapidly
excised and mounted on a Langendorff
perfusion apparatus. The heart chamber was
jacketed by circulating water (37.5C ).

Perfusion was carried out at 5 ml © min~' -

g' myocardium with modified Krebs—
Hensleit (K—H) solution containing (mmol -
L™'y: NaCl 118; KCl 4.7; KH,PO, 1.2
MgSO, 1.2; NaHCO,; 25; CaCl, 1.23: glu-
cose 11 aerated with 95% O.,+5% CO, at
37C, pH 74. The epicardiogram was re-
corded by inserting a pair of stainless steel
electrodes into left ventricular myocardium.
The heart was paced at 5 hz with a strength of
twice diastolic threshold of square wave cur-
rent pulses via a pair of pacing electrodes in
the free wall of right ventricle. The triggering
electrodes were placed in the left ventricular
wall. - Epicardiogram record was monitored
throughout the experiments.

Measurement of cardiac electrophysio—

logical characteristics
1 Ventricular fibrillation threshold
(VFT)  VFT was estimated by a train of

pulse stimuli consisting of 10 square pulse
waves of 5—ms duration and 2—ms interval.
The heart was stimulated within the total du-
ration of T wave. VF was defined as com-
pletely irregular QRS complex persisted for
more than 6 cycles. The lowest value in
milliampere ({ma) required to produce VF was
defined as VFT.

2 Diastolic  excitation  threshold
(DET) A single pulse with awidth of 2 ms,
delivered in the diastolic period of cardiac cy-
cle. was used to test the DET. The minimal
current in ma of the pulse that could induce
premature systole was regarded as DET.

3 Effective refractory period {ERF)
ERP was measured by the extra stimulation
technique with a single stimulus. set at twice
the DET, delivered at shorter coupling inder-
vals in decrements of 2 ms until failure 1o cap-
ture. ERP was taken as the longest interval

when failure to capture occurred.

4 Vulnerable period (VP) A single
pulse with a width of 4 ms and an intensity of
1 ma above VFT was used to scan the interval
between QRS complex and T wave with a step
of 2 ms. The start and the end of VP were de-
fined by the first and the last VF respectively.
All  these cardiac electrophysiological
parameters were measured by the micro—
computerized apparatus automatically.

Experimental protocol Rats were
randomly divided into 4 groups: conirol
{K—H solution). Cim 0.01. 0.1, and 1

mmol - L ~'. Measure the data of VFT,
DET. ERP. and VP in every heart of four
groups a after 30—min equilibration period.

Global myocardial ischemia was induced by
discontinuing perfused flow. Reperfusion was
commenced after 15-min ischemia. Data
were expressed as x £ 5 for each group and
comparisons were made between by “random
squared difference analysis” and within each
group by paired ¢ test.

RESULTS

During early reperfusion period after
15—min global ischemia the lowering of
VFT, elevating of DET. shortening of
ERP, and the lefigthening of VP appeared in
the control group (P <0.01 vs perfusion, Tab
). Cim 0.01. 0.1, and | mmol - L™ did
not have any significant effect to all
electrophysiological parameters afier 30—min
equilibration perfusion. Yet Cim | mmol -
L™' exerted a preventive effect on the low-
ering of VFT. shortening of ERP and length-
ening of VP induced by reperfusion {£<0.01
vy control). Owing to this effect. the differ-
ences of these parameters between perfusion
period and reperfusion period were_notably
attenuated. However, Cim 1 mmol - L™
did not have any significant effect on
reperfused DET. Cim 0.1 mmol - L™ only
reduced the reperfused VFT lowering and VP
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Tah 1, Effects of cimetidine on elecll"op]lysiological characteristics in isolated ischemic and reperfused rat hearts.
(*s *P>005, “~‘P<0.05, **P<0.01vscontrol; “P>0.05 P <0085 ""P<0.01 vs perfusion)

Cimetidine # mmol - L™

Control 0.1 1
12 rats 10 rats | 12 rats 12 rats

Ventricular Aibtillation threshold /' ma
Perfusion 3.73+1.33 3.98+1.51"° 370+ 088" 423+0.81"
Reperfusion 0.64+ 047 0740417 2850747 3451063
Diastolic excitation threshold / ma
Perfusion 35+0.42 0.33+£0.11° 0.38+0.15° 031+0.12°
Reperfusion 0.56+022% 0.46+0.16™ 0.59 £ 0.20**+ 049+ 015"
Effective refractory period / ms
Perfusion 58,5+ 13.3 571.8%+17.2° 58.5%163° 65.8+92"
Reperfusion 295+ 98" 44 6+ 1877 400123 53.3+89"

prolongation, but the effect was much weaker
than that of Cim | mmol- L. Cim 0.01
mmol * L' did not exert any effect on all
these parameters.

DISCUSSION

This study showed that during eatly
reperfusion the changes of myocardial
electrophysiological characteristics were pres-
ent,which was in accordance with some other
authors"”.  Since Parameters of VFT,
DET, ERP, and VP were regarded as the in-
dices for myocardial electrophysiological sta-
bility. they reflected the possibility of the oc-
currence of arrhythmia directly, Thus, every
change in these electrophysiclogical character-
istics was closely related to the reperfusion
arrhythmias'®™.

In thus paper it was shown that Cim could
protect the myocardium against reperfusion—
induced damage in the isolated rat heart and
the effect was dependent on Cim concentra-
tion. This would provide evidence for the
production of histamine during reperfusion.
A mass release of histamine might play an im-
portant role in the genesis of reperfusion
arrhythmias®. There were some explanations

for histamine—induced damage to nryocardial
electrophysiclogy. Some experiments showed
that histamine promoted inward calcium (Ca)
current, increase intracellular Ca concentra-
tion and shorten the duration of action poten-
tial'¥. Others suggested that histamine slowed
down the conduction in myvocardium and ac-
celerated autorhythmicity, so excitation
reentry could be induced by histamine™.
These might be the mechanism of
electrophysiological changes and arrhythmias
evoked by histamine. Since H,—receptors are
widely distributed in the sinoatrial node, the
atria and the ventricles, myocardial damage
due to histamine is closely related to H,—
receptors’®!'. Cim blocks the H,—receptors,
so that it is able to protect myocardium
against histamine induced damage.

The amounts of histamine contained in
the hearts are different in various kinds of
mammals. The content in rat heart is less
than that in guinea—pig’s''”". Normal cardiac
rhythm were recovered spontaneously from
induced VF just in rat hearts. which offers an
important advantage for our experiment. 1tis
the very reason why rat was served as the ex-
periment animal in this study.
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