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Ginseng total saponins (GS), protopanaxadiol saponins (PD) and protopanaxatriol saponins
(PT) antagonized the analgesia in mice induced by morphine. The administrations of 2, 4-dihy-
droxyphenylalanine, and 5-hydroxytryptophan reduced the GS, PD and PT antagonisms of
morphine analgesia. Possible mechanisms involved in the antagonistic actions of GS, PD and PT

on morphine analgesia were described.

It has been demonstrated that there were
analgesic and hypothermic effects in ginseng
extract and saponins®?, inhibition of develop-
ment of morphine induced tolerance and depen-
dence in ginseng total saponins, protopanax-
adiol saponins and protopanaxatriol saponins
fractions** and inhibition of the development
of morphine induced dopamine receptor
supersensitivity®. But ginseng saponins have
not been reported to antagonize the analgesic
effect of morphine.

The present experiments were performed to
test whether ginseng saponins treated in acute
and chronic antagonize the analgesic effect of
morphine in mice and also whether ginseng
saponins antagonism of morphine analgesia is
related to the changes of catecholamine and/or
serotonin levels in the central nervous sys-
tem.
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EXPERIMENTAL

Animals

White ICR mice weighing 18-22g in a group
of 10-15 mice were used in all experiments.

Testing Procedure

L-dihydroxyphenylalanine hydrochloride (L
-DOPA, Sigma) and 5-hydroxytryptophan
hydrochloride (5-HTP, Sigma) in 0,5% CMC
suspension, ginseng total saponins (GS),
protopanaxadiol saponins (PD) and
protopanaxatriol saponins (PT) (Korea Gin-
seng & Tobacco Research Institute) dissolved
in distilled water were administered intraper-
itoneally to mice except morphine hydrochlor-
ide (Dae-Won Pharm. Co.) which was given
subcutaneously.

The analgesic action of morphine 5mg/kg
(s.c.) was tested by the tail flick method de-
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scribed by the Damour and Smith®. The mea-
surement was made every 30 min for 90 min
by the tail flick method. The tail flick latencies
to thermal stimulation were determined in sec-
onds prior to and at 30, 60 and 90 min after
the injection of morphine. A value of 10 sec
was used as the cut-off point to avoid damage
to the tail. The analgesic response for each
mouse was calculated by the following formula:

. T,-T,

Percent analgesia= _——Tc _T,
Where T, isbase line or pre-morphine tail flick
reaction time; T, is the reaction time at t min
after morphine injection, and T, is cut-off time.
The base line of tail flick latencies in different
groups were around 2+0,2 seconds. The
effect was calculated as area under the curve
(AUC) that was obtained by plotting the analge-
sic percent on the ordinate and the time inter-
vals(min) on the abscissa, and expressed as
percent of the effect obtained in morphine alone
treated control animals”.

A single dose of ginseng saponins 100 mg/
kg (i.p.) was administered at the time intervals
of 0,2,4,8, and 16 hours prior to morphine 5
mg/kg(s.c.) injection to test the antagonized
and restored degrees of morphine analgesia in
mice. Meanwhile, mice daily pretreated with
ginseng saponins 100 mg/kg (i.p.) for a period
of 6 daysand after 24 hours were used to
test the influences of L-DOPA or 5-HTP (50
mg/kg and 100mg/kg, i.p. ) on the antago-
nisms of morphine analgesia by ginseng
saponins.

Statistics

The differences in the means for different
responses in different groups were analyzed by
student’s test.
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RESULTS

In a preliminary experiment we studied the
analgesic effect of each saponin 100 mg/kg in
mice. GS, PD and PT in a dose of 100mg/kg
showed their own weak analgesic effects (Fig.
1). The effect of morphine alone and the
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Figure 1 —Antagonism of morphine at time
intervals after the administrations of GS, PD and
PT.

Key: OO, MOR 5mg/kg; 0, GS+MOR; [,
PD+MOR; §, PT+MOR

MOR, morphine hydrochloride 5mg/kg(s.c.); GS,
ginseng total saponins 100 mg/kg(i.p.); PD,
protopanaxadiol saponins 100 mg/kg(i.p.);PT,
protopanaxatriol saponins 100 mg/kg(i.p.)
0,2,4,8 and 16: time intervals of morphine
injection after ginseng saponin injection. The anal-
gesic measurement was described in the text. The
values are the means+S.E. of 10 experiments.

* p<0,05, **p<0,01, **=*p<0,001

combined effects of morphine and GS, or PD
and PT were investigated at various time inter-
vals. GS, PD and PT in a dose of 100mg/kg
antagonized morphine analgesia and their max-
imal effects were observed when injected 4
hours prior to the morphine administration.
Fig.1 illustrates the results.

A single dose treatment of each saponin 100
mg/kg 4 hours prior to morphine administra-
tion and daily pretreatment of each saponin
100mg/kg for 6 days showed no significant
differences among their maximum antagonized
effects of morphine analgesia (Fig.1,2,3, and
4). The effect of morphine in a dose of 5mg/
kg was reduced to about one tenth of its analge-
sic activity when pretreated with a single or
repeated administrations of each saponin.

In our laboratory, a single injection of L-DO-
PA or 5-HTP up to a dose of 200 mg/kg had no
significant effects on the analgesic effect of
morphine as Takagi and his co-workers
described”. When L-DOPA and 5-HTP were
injected 30 minutes prior to the morphine
administration to mice pretreated with each of
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Figure 2 —Analgesic activity of morphine alone
and after pretreatment with GS, L-DOPA and
5-HTP.

Key: [0, MOR 5mg/kg; N, GS+MOR; [,
GS+L-DOPA 50 mg/kg+MOR; [J, GS+L
-DOPA 100 mg/kg+MOR; B, GS+5-HTP 50
mg/kg+MOR; N, GS+5-HTP 100 mg/kg+
MOR

GS, ginseng total saponins pretreated with a dose
of 100 mg/kg(i.p.) once a day for 6 days and 24
hr after the test was measured.

* p<0,05, =**p<0,01, ==*=*p<0, 001

GS, PD and PT once a day for 6 days, L
-DOPA and 5-HTP on both doses of 50 mg/
kg and 100 mg/kg enhanced the reduced
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Figure 3 —Analgesic activity of morphine alone
and after pretreatment with PD, L-DOPA and
5-HTP.

Key: [0, MOR 5mg/kg; N, PD+MOR; [,

PD+L-DOPA 50 mg/kg+MOR; [0, PD+L
-DOPA 100 mg/kg+MOR; &, PD+5-HTP 50
mg/kg+MOR; §, PD+5-HTP 100 mg/kg+
MOR

PD, protopanaxadiol saponins pretreated with a
dose of 100 mg/kg(i.p.) once a day for 6 days
and 24 hr after the test was measured.

* p<0,05 =**p<0,01, ***p<0, 001
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Figure 4 —Analgesic activity of morphine alone
and after pretreatment with PT, L-DOPA and
5-HTP.

Key: (O, MOR 5mg/kg; N, PT+MOR; (1,
PT+L-DOPA 50mg/kg+MOR; B, PT+L
-DOPA 100 mg/kg+MOR; PT+5-HTP 50 mg/
kg+MOR; N, PT+5-HTP 100 mg/kg+MOR,
PT, protopanaxatriol saponins pretreated with a
dose of 100 mg/kg(i.p.) once a day for 6 days
and 24 hr after the test was measured.

* p<0,05 **p<0,01, **+x*p<0 001

effects of morphine to over the degrees of
60-100% of the activity of morphine alone
(Fig.2,3 and 4),

L-DOPA and 5-HTP produced suppressive
effects on GS, PD and PT antagonisms of
morphine analgesia.

DISCUSSION

The present results showed that GS, PD and
PT antagonized the analgesic effect of mor-
phine. These findings suggest that the antago-
nisms to morphine analgesia produced by gin-
seng saponins might be primarily due to their
central action. The ginseng saponins antago-
nisms of morphine analgesia observed by tail
flick method varied depending on the time
intervals of morphine and ginseng saponins
administrations in this experiment. In order to
investigate the possibility that ginseng saponins
induced decreases in brain levels of nora-
drenaline or serotonin are responsible for their
antagonistic actions, the influence of adminis-
tration of each amine precursor was deter-
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mined. The marked suppressive effects of L
-DOPA and 5-HTP were observed upon gin-
seng saponins antagonisms of morphine analge-
sia. In this connection, it is interesting to note
that morphine has been shown to modify the
content of brain noradrenaline, but not that of
brain serotonin®. When both precursors, L
-DOPA and 5-HTP in subeffective doses
were injected to ginseng saponins treated mice,
morphine showed nearly the same analgesic
effect as or over that of morphine alone.

Considering these findings, ginseng saponins
antagonisms of morphine analgesia may be
attributed to. several factors: a decrease of
catecholamines and or serotonin content, a
change in the concentration ratio of both
amines in the brain and direct action of ginseng
saponins and or their metabolites.

Tetrabenazine or reserpine has been known
as the similiar antagonist of morphine
analgesia® as shown in the present results of
ginseng saponins.
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