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Effects of ginseng root saponins and ginsenoside Rb, on
immunity in cold water swim stress mice and rats

LUD Yun-Man', CHENG Xiv-Juan. YUAN Wen-Xue? .
(Department of Pharmacology, Shenyang College of Pharmacy, Shenyeng 110015, China)

ABSTRACT  The proliferation of splenic lympho-
cytes, the humoral immune response t0 sheep red
blood cells. and the phagocytotic function of intraper-
toneal macrophages were all suppressed by cold water
(4T ) swim stress (CWSS) for 5 min in rats and for 3
min in mice. Meanwhile., the levels of serum cortico -
sterone increased . Ginseng root saponins 100
mg kg~ or ginsenoside Rb, 10 mg+kg™ ip or ig com-
pletely antagonized the immunosuppression induced by
CW3S, and inhibited the increase of serum cortico-
sterone in CWSS rats, but increased the level of setum

corticosterone further in CWSS mice.
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Ginseng root saponins (GRS) showed
many anti-stress effects related to the modula-
tion of neuro-endocrine system in heat-stress
mice and cold-stress mice and rats*¥. On
the other hand. stress altered the responsive-
ness of immune system*”. Thus we investi-
gated the effects of GRS and ginsenoside Rb,
on the immune functions of mice and rats un-
der 4°C cold water swim stress (CWSS).

MATERIALS AND METHODS

Agents GRS, a yellowish brown powder. was
extracted from the root of Panar ginseng CA Meyer,
and contained B4.29% saponins as determined by
vanillin-H;30), reaction. Eleven spots of ginsenosides
were shown on the silica gel thin-layer plate. Rby, 2
white powder (purity™>98% ), and GRS were provided
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" weighing 20+s 1 g, and Wistar rats. §.

by the Department of Phytochemistry, Shenyang Col-
lege of Pharmacy. The dosage of GRS and Kb, were
calculated according to the ginsenosides content. GRS
and Rb; were dissoived in normal saline (NS). Sheep
red blood cells (SRBC) were suspended in Alserver’s
solution. 3 {4, 5-Dimethylthiazol-2-y1) 2, 5-diphenyl
terazolium bromide (MTT, Sigma). RPMI1 1640
mediom {Gibeo). Concanavalin A (Con A, Sigma).
Corticosterone (Organon).

Animals Kunming mice and CsBL/6 mice, },
Weighing
210 + 5 26 g were used. The mice end rats were
housed 10 per cage under 12-h light-dark cycle with
free access to food and water. Stimutations of various
non-experimental stressors, such as the changes of
temnperature and noise, were meticulously avoided.

Stress procedure For the stress groups mice and
rats were put in CWSS for 3 end 5 min, respectively.
Naive unstressed animals were used as the comtrol.
All experiments were performed during 83— 10 AM.

Measorement of proliferation of splenic Lympho-
cytes The MTT colorimetric assay™ was used.
Spleens were finely dissociated to single cell suspension
and diluted 10 1210°cells»ml~.. Con A 5 pg*ml~! in
the splenocyte culture was the optimal concentration of
mitogen- MTT 0. 5 mg was added to 0.5 ml of RPM1
1640 culture during the last 4 h of a 72-h incubation.

Immumization of antigen and wssay of huomoral
immuone response Mice and rars were immunized with
43 10" SRBC (washed by NS for 3 times) which was
injected ip. Four days later. the humoral immune
response was assayed by determination of the serum
hemolysin concentration (HC)*®?, and by spectropho-
tometric gquantitative determination of the function and
the amount of anti-SRBC antibody secreted from the
immune splenocytes™. In has been pointed out that
using the quantitative hemolysis of SRBC-absorbance
(QHS-A) and HC., a3 the indices of humoral immune
response is reliable™?”.

‘ The phagocytotic {functions of imtraperitoneal
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macrophages were assayed according to Ref 8-

Estimation of corticosterone The levels of serum

corticosterone were determined by a spectrofluo-
rometric method'®.

Statistical test employed ¢ test.
RESULTS

Effects of CWSS on the immune functions
in mice and rats The proliferative response
of splenic lymphocytes to optimal concentra-
tion of Con A was suppressed pronouncedly
within 48 h under CWSS, but returned tc the
level as that of the nonstress control mice 36 h
after CWSS (P>>0.05) £Tab 1, Fig 1).

The phagocytic % and the phagocytic
index of intraperitoneal macrophages in rats
and mice reduced after exposure to CWSS us
those of the nonstress control group (Tab 2}.
The indices of humoral mmune responses
{HC:; and QHHS-A} were also reduced under
CWSS vs those of the nonstress control group
{Tab 3).

Effects of GRS and Rb, on immune func-
tions of mice and rats under CWSS GRS 100
mg+kg ' ip 20 min before CWSS exhibited a
protective action on the proliferation of splenic
lymphocytes in CWSS mice (FP<C0.01, Fig 1),
ip GRS 100 mg-kg™ or Rb, 10
mg-kg™ 30 min prior to CW33 exposure pre-
vented the CWSS-induced suppression of the
proliferation of splenic lymphocytes ( PSL )
in rats. As shown in Tab 1. the PSL -
absorbance increased from 0. 304-0. 08 to 0. 66
+0.13 or 0. 611+0.11 (P<I0.01), approched
the control level {P>>0. 05). But the addition
of various concentration of GRS to the spleno-

while

cyte cultures showed no protective effects on
the suppression of the splenic lymphocytes
mitogenic responsiveness.

To avoid the effects of ip on the intraperi-
toneal macrophages, rats and mice were given
ig GRS 100 mg + kg™ 45 and 30 min before
CWSS, respectively. The reductions of the

Tab 1. Effecis of ginseng root saponins (GRS) and
ginsenoside Rb, (Rb, on proliferation of splenic lym-
pbocytes (PSL) in cold water swim stress (CWSS)
rats. #=#6, Tts ‘PF>0.05. "P<C9. 05, P<0.01
ws N§—CWSS. “P>0.05. 'P<<D. 01 vs N§ + CWSS.

ip I witro

Drug 1 _, CWSS PSL-absorbance
mg-kg pg-ml
NS — — 0. 69+0. 08
NS — + 0. 30+ 0. 08"
GRS 100 + 0.66+0.13"
Eh, 1¢ + 8. 6110 11
GRS 0.1 + 0. 3940 o7
1 + 0- 41+0. o9¥
10 -+ 0. 38+ 0. 1™
100 + 0. 3940. 10

phagocytic % and the phagocytic index of
macrophages I CWSS rats and mice were
completely eliminated by GRS (Tab 2).
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Fig 1. Effects of ip ginseng root saponins 100
mg-kg *{) on proliferation of splenic lymphocytes
(PSL) In CWSS mice. n=9, #ts. “P>0.05, ""F
<. 01 vs Saline+nonstress ()). *P>0.08, TP
0. 05. Y P<70. 01 us Seline+CWSS (@)

The suppressions of bumoral immune re-
sponses induced by CWSS partly attenuated by
ip GRS 50 mg+kg™'{in tmice) and completely
prevented by ip GRS 100 mg -kg ' (in mice and
rats) and by ip Rb, 10 mg » kg™? {in mice ).
Drugs were given 30 min in rats and 20 min in
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Tub 2. Effects of ginseng root saponins (GRS, 100
mg+kg™". ig) on phagocytic function of intraperitoneal
macrophages in coid waler swim stress (CWSS) rats
and mice. #=10 mice or 8 rats. x+ts. "P>0.05.

*P<0. 05, "P< (. 01 vs N§—CWSS. "P<{0.05. 'P<
0- 01 vs NS+ CWSS.

Phagocytosis
Animal Drug CWS3SS

Rate/ "4 Index
Mice NS — 11.6%39 0.174£0.06
NS + 6 3tz 1° 0. 10£0. 04"
GRS + 10442 3¢ 0. 163 0. 05*
Rats NS -~ 15.345.5 0. 2240. 07
NS + B. 739 0. 1140, 05°
GRS + 14.9-455 0.2540.12¢,

mice before CWSS (Tab 3).

Effects of GRS and Rb, on serum corti-
costerone in CWSS mice and rats  The levels
of serum corticosterone of mice and rats expo-
sured to CWSS were higher than those of non-
stress control group (P <0.01). GRS 100
mg-kg~' or Rb, 10 mg-kg™' ip 20 min before
CWSS increased the levels of serum cortico-
sterone further in CWSS mice. The cortico-
sterone level in the GRS (ip 100 mg - kg™ ')
group in CWSS rats showed a significant de-
crease vs CWSS control group (P <C0.01).

However, it was still higher than that in the
nonstress control group (P<Z0. 05) {Tab 4).

Tab 4. Effects of ip ginseng root saponins (GRS) and
ginsenoside Rb, (Rb,) on serum corticosterone in cold
water swim siress (CWSS) mice and rats. *ts. ‘P>

0. 05, "P<<0. 05. *P<0. 01 vs N§ —CWSS. P>
0- 05. 'P<C0. 01 vs NSH-CWSS.
Corticosterone/
. -
Animal Drug a CWSS mg+kg ol L
Mice NS 1¢ — — . 9940, 15
NS & + — 1. 514043
GRS 8 + 100 2. 544 . 90
Eb, 10 + 10 2. 5540 96¢
Rats NS 7 — — 1.154£0.37
NS 7 + —_ 2.71£0. 48°
GRS &8 + 100 2. 1040. 284
DISCUSSION

It has been noted that stress induced some
diseases and exacerbates the progression of
physical illness. Experimental and clinical
studies demonstrated that it is due to the ajter-
ations of immune system induced by both labo-
ratory and natural stressors®?., The present

study demonstrated that administration of

Tab 3. Effects of ip ginseng root saponins (GRS) and ginsenoside Rb, {Rb,} on humoral immune responses in

cold water swim stress (CWSS) mice and rats-

tive hemolysis of SRBC-absorbance-

#=_8 rats or 10 mice.
NS —CWSS. “P>0.05. "P< 0. 05, "P<{0.01 vs NS+CWSS. HC=hemolysin concentration.

®ts. "P>0-05. "P<0.05, “P<<D. 0l wr
QHS-A=qummtita-

Animal Drug mg kg™? CWSS HCso QHS-A

Mice NS — — 249176 0.3440.12
NS — + 117433 0. 14-+£0. 05°
GRS 50 + 146423 0.2340. 10"
GRS 100 + 218440 0.30£0. 16"
Rb, 10 + 25690 0. 3240. 12"

Rats NS — — 312481 0.38£0.12
NS — + 147 4+45° 0. 16+0. 05°
GRS 100 + 283465 0.354+0.11



http://www.cqvip.com

+ 404 = BIBLID : ISSN 0253-9756 +TEAMEHNR

Acta Pharmacologica Sénica 1993 Sep; 14 {(5)

GRS or Rb, completely prevented the immune
suppression induced by CWSS in mice and
rats. Qur resalts suggested that GRS and
ginsenoside Rb, can be used clinically to treat
the immunosuppression induced by some psy-
chological or physiclogical stressors.

Previous studies have shown that the
stress-induced supptession of antibady re-
sponses and function of blood lymphocytes
was due to the release of corticosterone in
U1 Gimilar results
Our re-

stressed mice and rats
were observed in our expetiments.
sults also indicated that the inhibition of the
serum corticosterone telease played an impor-
tant role in the protective effects of GRS and
Rb, on the immunosuppression in CWSS rats.
However, in stressed mice, GRS and Rb,
failed to attenuaated the increase of serum cot-
ticosterone, on the contrary the hormone level
was further elevated. It is suggested that the
action of GRS on the release of corticosterone
is not its only mechanism of regulating the im-
muane function. Although corticosteroides
have long heen consideted to be the primary
mediator of stress-induced modalation of im-
munity, we postulated that a corticosteroid-
independent mechanism may be responsible
for the protective effects of GRS and Rb; on
the suppressive immune function in CWSS
mice-
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