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Beneficial changes in prostacyclin and thromboxane A, by ginseno—

sides in myocardial infarction and reperfusion injury of dogs!
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ABSTRACT The effect of ginsenosides on
creatine phosphate kinase (CPK), prosta-
cyclin (PGI,) and thromboxane A, (TXA,)
levels in coronary venous blood was studied
on experimental myocardial infarction
(MI) in anesthetized dogs. Stable metabo-
lites of PGI, (6-keto-PGF,,) and TXA,
(TXB,), were determined by RIA. In con-
trol group, 1 h occlusion of LAD and 1 h
reperfusion brought about an increase of
CPK and a decrease of metabolites of
PGI,/TXA, ratio by either increase of
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TXA, or/and decrease of PGI,. Ginseno-
sides 30 mg/kg iv decreased CPK and TXB,,
increased 6-keto-PGF,,, hence increased
metabolites of PGI,/TXA, ratio after both
coronary occlusion and reperfusion. The
result indicates that ginsenosides possess
protective effects on myocardial ischemia
and reperfusion injury of dogs. The bene-
ficial effect on PGI,/TXA, seemsto con-
tribute to its myocardial protective action.
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We reported previously that ginsenosides



protected experimental acute myocardial
ischemia in rabbits and rats(:?», The
possible mechanisms of protective effect
were attributed to the beneficial hemo-
dynamic and metabolic action on FFA and
carbohydrate(®»*»°>, Since some drugs effec-
tive in MI can also ameliorate reperfusion
injury‘®, we are prompted to investigate
whether ginsenosides protect against reper-
fusion injury. Since the vascular effects of
ginsenosides in vitro may be mediated by
interaction with endogenous vasoactive
substance, possibly prostaglandins‘”, we
aimed at the possible effects of ginsenosides
on most active prostanoids to the cardio-
vascular system—PGIJ, and TXA,, so as to
get better understanding on the mechanism
of myocardial protective action of ginseno-
sides.

MATERIALS AND METHODS

Experiment procedure Mongrel dogs of
either sex, weighing 11.6 + SD 1.1 kg,
were anesthetized with sodium pentobarbi-
tal 30 mg/kg iv. Trachea was intubated
for artifical respiration and femoral vein
was catheterized for medication. Thoraco-
tomy was performed in the 5th intercostal
space and the heart was exposed. Cardiac
catheter was inserted into the coronary
sinus via right external jugular vein for
blood sampling. The left anterior descend-
ing coronary artery (LAD) was isolated
and a tie was passed at the upper one
third so as to produce ischemic zones of
uniform size approximately two-thirds of
the anterior surface of left ventricle. A
reversible knot was tied on occlusion, and
was released on reperfusion.

Biochemical assays 15 ml of coronary
sinus blood were withdrawn for assay of
CPK and prostanoids.

CPK was estimated photometrically¢®,
6-Keto-PGF,, was measured by RIA®.
Briefly, 5 ml blood were withdrawn in a
syringe containing 0.2 ml indomethacin-
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heparin-saline solution, to prevent ex vivo
generation of prostanoids and coagulation.
Plasma was secured by centrifugation at
3,000 rpm for 10 min. The pH was adjust
to 3.5-4.0 with 1 N HCI and [*H]g-keto-
PGF,, was added. 5 ml petroleum ether
were added for extraction. After centrifu-
gation at 3,000 rpm for 5 min the precip-
itate preserved was for 6-keto-PGF,,
assay by liquid scintillation. TXB, was
measured by RIAU®, In addition to indo-
methacin-heparin-saline solution, the syringe
for withdrawing blood was pretreated
with 5% silica oil to prevent ex vivo re-
lease of TXA, from platelets. Plasma was
secured by centrifugation 5,000g for 15
min at 4°C. Adjusting pH to 3.5-4.0
with 1 N HCI, and adding redistilled ethyl
acetate 5 ml for extraction twice. Superna-
tants were combined and dried in a vacuum
pump; [*H]-TXB, was added and radio-
activity was measured by liquid scintil-
lation.

Experimental protocol After thoraco-
tomy but before occlusion of LAD, blood
was withdrawn from coronary sinus for
assays of CPK and prostanoids. Then gin-
senosides was injected 20 mg/kg iv fol-
lowed by 10 mg/kg iv infusion at a rate of
1 mg/ml/min in treated group. In control
group, equivalent amount of normal saline
was iv injected and infused. Immediately
after iv injection of ginsenosides, during
iv infusion, LAD was occluded for 1 hand
released the tie to reperfuse heart for
another 1 h. At the end of 1 h ischemia
reperfusion, blood samples were withdrawn
from coronary sinus.

Experimental design and stafistics 18
dogs were randomly divided into control
and ginsenosides group. Group compari-
sons by t test were calculated to estimate
the differences between changes at the same
period.

Chemicals Ginsenosides were extracted
from Panax ginseng CA Meyer by Shibata
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method. The kit for CPK was purchased
from Sigma (USA). The RIA kits for
6-keto-PGF,, and TXB, were supplied by
the Institute of Basic Medicine of the
Chinese Academy of Medical Sciences and
the General Hospital of the Chinese Libera-
tion Army, respectively.

RESULTS

Effect of ginsenosides on CPK in coro-
nary venous blood after ligation of LAD
and reperfusion Coronary venous blood
CPK increased significantly 1 h after
occlusion and rised further after 1 h
reperfusion (Fig 1). Ginsenosides blunted
the CPK increase after coronary occlusion
(p<<0.05)and after reperfusion (p<Z0.01).
The results signify that ginsenosides exert
protective effect on acute myocardial
ischemia as well as on reperfusion injury.
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Fig 1. Effect of ginsenosides on CPK in
coronary venous Blood after ligation of LAD and
reperfusion. Before ligation (B), 1 h after ligation
(L), 1 h after reperfusion (R). n=§. ** p<0.05
***p0.01

Effect of ginsenosides on §-keto-PGF,,
in coronary venous blood after ligation
LAD and reperfusion After occlusion of
LAD, stable metabolite of PGI, was increas-
ed in both group, slightly higher in
ginsenosides group but statistically non
significant. However, after 1 h reperfusion,

it increased continuously in ginsenosides
group and lowered in control group (Fig 2).
The difference was highly significant.
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Fig 2. Effect of ginsenosides on §-keto~PGF,,
in coronary venous blood after ligation of LAD
and reperfusion. Before ligation (B), 1 h after
ligation (L), 1 h after reperfusion (R). n=9,
¢¢*p<0.01

Effect of ginsenosides on TXB, in co-
ronary venous blood after ligation of LAD
and reperfusion After ligation of LAD in
dogs, TXB, were increased in both group,
but more (p<{0.05) in the control group
than in ginsenosides group. TXB, in the
control group increased continuously after
reperfusion, while TXB, tended to decrease
in ginsenosides group (Fig 3), the differ-
ence being highly significant.
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Fig 3. Effect of ginsenosides on TXB,; in
coronary venous blood after ligation of LAD and
reperfusion. Before ligation (B), 1 h after ligation
(L), 1 h after reperfusion (R). n=8. ** p<{0.05
*** p<0.01



Effect of ginsenosides on the ratio me-
tabolites of PGI,/TXA, in coronary venous
blood during ischemia and reperfusion

In the control group, the ratio reduced
from normally 7.10 to 3.43 in ischemia
and further reduced to 2.32 after reperfu-
sion. In ginsenosides group, the decrease
of ratio was blunted from normally 7.00
to 4.78 in ischemia and returned to 6.23
after reperfusion. The results indicate both
myocardial ischemia and reperfusion alter
the balance between PGI, and TXA, and
favor TXA, increase, thus aggravate myo-
cardial ischemia. Though the ratio PGI,/
TXA, after LAD ligation decreases 32%
in the ginsenosides group, it is still signif-
icantly higher than that in the control
group which decreases 529 . The ratio turns
to increase again after reperfusion in
ginsenosides group (remains only 11% less
than normal), in contrast to the control
group (679% less than normal) (p<<0.01).

DISCUSSIONS

The present work has confirmed the
protective effect of ginsenosides on acute
myocardial infarction in dogs just as
previously observed in rats & rabbits¢!»?,
We have demonstrated for the first time a
protective effect of ginsenosides on myo-
cardial reperfusion injury with beneficial
changes of prostanoids.

It has been well documented that under
certain conditions, coronary reperfusion
can aggravate myocardial ischemia. The
underlying mechanisms of reperfusion in-
jury has not been elucidated yet. However,
changes of PGI, and TXA, seem to play
a role at least in reperfusion-induced
arrhythmia“'’. PGI, is the most potent
naturally-occurring antiaggregatory agent
as well as a potent vasodilator. The directly
opposing vasoactive and platelet active
properties of TXA, and PGI, constitute a
ratio of balance, which has important impli-
cations in physiological and pathological
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conditions. The imbalance caused by cither
reduction of PGI, or/and increased produc-
tion of TXA, brings about a lowering of
PGI,/TXA, ratio during myocardial ische-
mia and reperfusion, which denotes a
decrease in vasodilatory and antiplatelet
action, thus exacerbating myocardial ische-
mia. An imbalance in the ratio provides an
explanation to the pathological changes in
myocardial infarction. New approaches to
treatment of myocardial ischemia are being
sought by developing drugs that tilt the
balance in favor of prostacyclin either by
inhibiting TXA, synthetase, or protecting
PGI, synthetase or increasing prostacyclin
release(!?,

Ginsenosides prevented the reduction of
PGI,/TXA, ratio, reversed the detrimental
changes of prostanoids, and certainly con-
tributed to the protective action on myo-
cardial ischemia and reperfusion damage.

The mechanism of antiaggregatory
action of PGI, on platelets was related to
its potent stimulant effect on platelet
adenylate cyclase, resulting in an elevation
of cAMP level, which in turn, promotes
calcium removal and consequently reduces
the cytoplasmic calcium level¢!®,

In contrast to PGI,, TXA, can reduce
platelet intracellular cAMP and cytoplas-
mic calcium level¢!®>, It has been shown
that ginsenosides can increase the cAMP/
¢GMP ratio in hypoxic myocardium of
mice®>, This may be attributed to the
enhanced release of PGI, or reduced
synthesis of TXA,, which contribute to
the beneficial effect of ginsenosides on
myocardial ischemia and reperfusion.
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