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Effects of ginsenosides on sympathetic neurotransmitter release in

pithed rats?

ZHANG Feng-Luan, CHEN Xiu
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ABSTRACT In order to elucidate the mechanism
of biphasic action of ginsenosides (G) on blood
pressure, the effects of G on the sympathetic
neurotransmitter release was examined in pithed
rats. G 30 mg/kg iv did not affect the pressor
response of exogenous NE. However, G signifi-
cantly attenuated the pressor action of NE released
by electric stimulation on spinal T,.;;. Since
yohimbine is a selective prejunctional a,-receptor
blocker, it inhibits the presynaptic negative
feedback on NE release. It was demonstrated that
yohimbine 0,05 mg/kg iv augmented the pressor
response of spinal electric stimulation, and G
blunted significantly the augmentation. It is pro-
posed that G serves as a presynaptic o,~receptor
agonist, and its hypotensive effect is attributed
to the reduction of transmitter release of sympa-
thetic nerves. Tts hypertensive effect is explained
as a result of less selective action on post-
synaptic «,-and possibly a,-receptors in vascular
muscles.
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Ginsenosides (G) produced a biphasic
action on blood pressure in dogs and rats¢D,
This was explained by different responses
of contraction and relaxation in different
blood vesselst®, However, drug effects on
blood pressure can also be mediated by af-
fecting neurotransmitter release. The purpose
of the present study is to elucidate the me-
chanism of the biphasic action of G based
on the possibility of action on presynaptic
regulation of adrenergic neurotransmitter
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release in pithed rats.

MATERIALS AND METHODS

Experimental procedure Male rats (214
4+SD 22 g), under ether anesthesia and

" artificial respiration, were pithed via the

orbit with a metal rod with a partially
noninsulated tip as an active electrode cou-
pled with an indifferent electrode inserted
subcutaneously to one leg, to deliver
sympathetic stimulation on spinal T,_,, and
to clicite selective pressor response‘®>, The
parameters of electric stimulations were. 60
V, wave width (0.4 ms, frequency 1.2, 2.4,
4.8, 9.6 and 19.2 Hz, produced by square
wave stimulator (Type YSD-4, Bangbu
Electronic Inc)

Experimental design In the Ist experi-
ment effect of G on the pressor response
of exogenous NE was observed. 14 pithed
rats were equally and randomly allocated
into 2 groups. Effects of G 30 mg/kg iv
on the pressor responses of iv NE (0.5,
1. 2, 4, 8ug/kg) were observed, and com-
pared with normal saline (control group)
on the pressor response of NE,

In the 2nd experiment, effects of iv
G 30 mg/kg (n=7) on the pressor re-
sponse induced by electric stimulation for
15 s on the spinal sympathetic nerves were
compared with saline control group (n=46).

The 3 rd experiment was designed to
examine G effect on the yohimbine-induced
pressor response via negative feedback block-
ade. The difference of pressor responses
(ABP) elicited by electric spinal stimulation
before and after yohimbine .05 ug/kg iv
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was compared between G 30 mg/kg and
normal saline iv (5 rats/group) 10 min
before yohimbine.

Group comparisons by t test were cal-

findings suggest that the pressor responses
to sympathetic transmitter release induced
by spinal electric stimulation are signifi-
cantly inhibited by G.

culated to estimate the differences between

action of G and normal saline. Y ! ; /T_—”
Chemicals Ginsenosides were extracted¢* oxs Saline
from Panax ginseng C A Meyer., Yohimbine -0.5 -
and norepinephrine were purchased from
Sigma. § -1
:: Ginsenoside
RESULTS m
q =1,51
Effect of G on the pressor responses .
of NE As shown in Fig 1, the pressor 2} — - — , -
actions of NE in different doses were dose- 1.2 2.4 4.8 9:6 19.2
dependent and there was no significant Frequency (Hz)
difference between G and saline. This sug- Fig 2. Effect of ginsenosides on pressor response

induced by spinal electrical stimulation in pithed
rats, Xx+SD, *p>0.05, **p<C0.05, ***p<C0.01

gests that the pressor responses of exogenous
NE are not affected by G.

Effect of G on_ yohimbine induced
pressor response As shown in Fig 3,
yohimbine ¢.05 ug/kg enhanced the pressor
responses (ABP) of eleetric stimulation at
) 2.4, 4.8, and 9.6 Hz to 0.4+0.6, 0.3+
= 1.0 and 0.5-+1.0 kPa, respectively, via
= blocking the negative feedback initiated by
N presynaptic a,-receptor. Pretreatment by G
reversed the pressor potentiation action on
Gingenoside
%07 I 2 4 3 1.5
NE (ng/kg) 1
Fig 1. Effect of ginsenosides on pressor response
of iv norepinephrine, n=7, x3+SD. *p>0.05 = 0.5 Yonimbine
Ay
Z
Effect of G on the pressor responses o ©
to spinal sympathetic stimulation As shown Q .

in Fig 2, the pressor responses (ABP) by
all different frequencies of electric stimula-
tion were not significantly affected by nor-
mal saline (p>0.05). While G attenuated
significantly the pressor responses of spinal 2.4 4.8 9.6
sympathetic stimulation (p<{0.05 or p< Frequency (iz)

0.01 in most frequencies of stimulation),'
and the ABP became more negative as the
frequencies of stimulation increased. These

0k k|

Ginsenogide +Yohimbine

Fig 3. Effect of ginsenosides on pressor response
of sympathetic stimulation enhanced by yohimbine.
n=5, xx+SD, *p>0.05, **p<C0.05, ***p-<0.01



ABP to -1.0+0.4 (p<{0.05) and —-1.2
+0.3 (p<0.01) kPa by 4.8 and 9.6 Hz,
respectively. These data indicate that G can
antagonize the blocking action of yohimbine
on presynaptic negative feedback regulation
of blood pressure.

DISCUSSION

The present experiment showed that
pressor responses on exogenous NE were
not affected by G in pithed rats. However,
pressor responses to sympathetic stimulation
were reduced significantly by G. This indi-
cates that G neither antagonizes directly the
effect of NE, nor blocks post-junctional
a,-receptors. It has been well documented
that yohimbine®, as a,-receptor blocker,
blocks selectively prejunctional a,-receptors
and inhibits negative feedback loop and thus
expresses as increasing the pressor responses
induced by electronic stimulation.

In our experimental condition, iv yohim-
bine (.05 mg/kg augmented the pressor
responses of spinal electronic stimulation
at 4.8 and 9.6 Hz, whereas G blunted sig-
nificantly the augmentation. It is concluded
that G may serve as a presynaptic a,-recep-
tor agonist and its hypotensive effect may
be attributed to the reduction of transmitter
release of sympathetic nerves. The transient
hypertensive component of biphasic effect
of G is explained as a result of less selec-
tive action on postsynaptic a,-receptors in
vascular muscles, The a,-receptors in the
vascular muscles can be reactivated by cate-
cholamine in the circulation and can produce
pressor response(®’, It is speculated that G
may also stimulate the postsynaptic o,
receptor and produce hypertensive action.
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Our experiment may bring some clues
to clarify the experience of traditional Chi-
nese medicine considering Panax ginseng
possesses modulating action on blood pres-
sure: increases blood pressure in hypotensive
state and lowers blood pressure in hyperten-
sion.

The present experiment proposes a new
idea that G may stimulate presynaptic o,~
receptor supported by its antagonistic action
on the pressor effect of yohimbine.
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