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The Effects of Ginseng Saponin on Animal Behavior
S.A. Hong, C.W. Park, J.H. Kim, S.K. Hong, H.K. Chang, M.S. Kim

Dept. of Pharmacology, College of Medicine, Seoul National University, Seoul, Korea

Results of an experiment on the behavior of rats and mice in order to explore the possible
pharmacological actions of Panax ginseng upon the central nervous system can be summarized as
follows:

1. Spentaneous motor activity.

In the case of mice, those groups who were administered 2.5 mg and 5. 0mg of ginseng saponin per
kilogram of body weight were observed to have increased their activity compared with the control
group, while the 50.0mg and 100.0 mg per kilogram body weight groups demonstrated lower levels.
of activity, with the peak of activity appearing at 30 minutes after administration of drugs.

In the case of rats, those groups of animals who were given injections in the dosage of 2.5mg,
5.0 mg and 50. 0 mg per kilorgram body weight demonstrated higher activity than the control group,
while the 100.0 mg per kilogram group appeared to have decreased in their activity, with the peak
action appearing 30 minutes after the administration of ginseng saponin. The 50.0mg per kilogram
group demonstrated no significant differential.

2. General behavior analysis.

In the case of mice, decrease in sleeping component of behavior and increase in the walking and
rearing components, compared those with the control group, turned out to be a common phenomenon
among the groups who were administered 2.5mg, 5.0mg and 50.0mg of ginseng saponin per
kilorgram body weight, with the 5.0mg per kilogram group standing out of all the other groups
in terms of their reactions.

In the case of rats, ginseng saponin appeared to reduce sleeping component with 2,5mg, 5.0mg
and 50. 0 mg per kilogram body weight groups, while increased the walking and rearing components.
It was observed that administratoin of ginseng saponin in a dose of 2.5 mg per kilogram appeared
to markedly increase the lying and grooming components of animal behavior.

3. Open-field exploratory behavior.

Adminstration of ginseng saponin to mice in doses of 5.0 mg, 50.0mg and 100.0 mg per kilogram.
body weight decreased activity, but increased their exploratory behavior. In the case of rats, however,

administration of ginseng saponin in the doses of 2.5mg and 5.0mg per kilogram body weight
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markedly increased their activities, while decreased activities with the 50. 0 mg per kilogram and 100. 0

mg per kilogram groups. The exploratory behavior of rats appeared to have decreased, while groo-

ming increased ramarkably.

4. The above findings from a series of experiment appear to suggest a stimulating effect on  the

central nervous system when ginseng saponin is administered in small doses, but that larger doses

might result in an inhibitory effect, though differential results can be anticipated with modification

of experimental conditions.
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Fig. 1 The effects of ginseng saponin on spontaneous

motor activity in mice during first 30 min.
term.
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The effects of ginseng saponin on spontaneous
motor activity in rats during first 30 min,
term,

Fie. 3.

Table 1. Mean number of beam interruption for each 30 min. term during 2 hr. observation in mice, (Meanz-

S.D.)
T Min.

-  Min. 30 60 | 90 120 Total
SalineCcontrol) 11414546 | 35.7+27.4 | 52.2447.9 | 5L9443.9 | 254.1110.9
G.S. 2.5 mg/ke 154.7£43.8 | 6874612 | 343343 12.9424.2 | 270.9:412L2

(<705) (<.0D
G.S. 5.0mg/kg 12834417 | 50.046.0 | 38.140.5 | 45.6:41.9  270.9+120.9
G.S. 50.0mg/kg 68.1234.4 | 33.8430.0 | 30.84384 | 47.5:49.9  180.1+104.8
(<02 (<08
G.S. 100.0mg/kg 48.1427.9 | 26.0433.4 | 28.54344 | 2162471 | 124.2496. 1
(< 00D LT

* The figures in the parenthesis represent p-value compared with saline treated group
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Fig 4. Mean number of beam interruption during 2 hr.
opservation in rats,

Table 2. Mean number of beam interruption for each 30 min

743t A% saponin 2.5 @ 5.0mg/kg

ABARY BYTE HE FA—

2) —iEiTE 4 (General behavior analysis)

i) Mouse 8] —i&{T8)

Az A AR A —EF 7 71'%"1‘ #A$-A 7] mouse
o) —jfTEh okAbel EE AZE saponin 9] 3 AEE
saponin EER] =5 sleeping component 7} B KFE
nrl Agon #s) 5 0mg/kg ¥ 100.0mg/kg EHE
geo] AASA Agel(2¥ 5). dkdel A saponin
] 53¢ 23 walking @ rearing component ] 7}
2 Jehigled 2E EREAA Riel 7ddel o
o EEEe] asts AL BA RIgo AE
saponin 5.0 mg/kg BEBAN AL 2 FEAT FE

—— physiol. saline

" e——e 2.5mgrkg GNS
r——a 5.0mgskg GNS
8.0} A-----o 50mgskg GNS
® o---o 100mg/kg GNS
Q
[
D
£ sof
b}
o
s
. 4.0
z
c
o
D
= 2.0f
0.0
1 1 A, i
30 60 90 120 min
After injection
Fig. 5. Effect of ginseng saponin on sleeping component

of general behavior in mouse for each 30-
min, term,

. term during 2 hr. observation_ in rats. (Meanz:

S.DD
Drug Mia. 30 60 90 120 Total
Saline(control) 76.7431.9 50. 862. 0 33.3%£25.2 34.9422.8 195. 7-+80. 0
G.S. 2.5mg/kg 149 5+64 4 54.1432.2 37.6-35. 4 22,8427.2 259.0--121. 2
<. 001D (<. 02)
G.S. 5.0 mg/kg 138. 7+54,7 39.2:4+43.5 31.5+38.9 40, 1+51.9 249, 6:-130. 2
(<. 00D : : (<. 05)
G.S. 50.0 mg/kg 141. 7452, 3 30.5+39.6 19,4+28.5 10. 1422, 1 201.7-89.6
(<. 00L) (<. 05)
G.S. 100.0 mg/kg 73.8435.6 10. 63-9. 0 21.1:%13.2 19.9-+21.2 125. 4245, 7
(<.05) (<. 0D

* The figures in the parenthesis represent p-value compared with saline treated group
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o——e 25mg/kg GNS
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Fig. 6. Effect of ginseng

saponiti on walking &
rearing component of general behavior in
mouse for each 30 min. term.

3) BABREFE(Open-field exploratory behavior)

i) Mouse &| BHEFEERTEE)
Mouse 9] BEEF HEAA AL BEES 2w gEH

Table 3. Mean number of 7 component pattern of general behavioral activity in the home cage of
mice during 2hr.-observation. (Mean4S.E.)

~

~___ Behavi . . . . ; i ing &
Group\w Sleeping Lying ‘Walking Rearing %;?:;fm‘gé Grooming Isgﬁlfgm g
Saline 17.646.3 | 14.1+6.9 | 2.1%1.8 | 0.120.3 | 0.720.6 | 3.4%9.2 | 2.0%3.6
G.S. 2.5mg/kg | 12.046.1| 13.024.3 | 4.3+4.3 | 0.923.6 | 2.043.2 | 3.3%7.9 | 4.547.5
(p<. 05) (p<. 05) (p<.0D) (p<. 01D
G.S. 5.0mg/kg 5.1£3.0 | 0.3:16.2 | 8.444.6 | 44440 | 3.244.1 | 4.0+2.4 | 59481
(<. 001D | (p<. 0D | (00D | (p<.001)| (p<. 00D (p<<. 05)
G.S. 50.0mg/kg 13.946.1| 14.9%5.9| 2.9+3.5 | 11453 | 0.3%3.1 | 4.0%9.5 | 2.9+8.5
G.S.100.0mg/kg| 9.946.2| 15.5%+5.0 | 5.146.1 | L5+6.6 | L1249 | 2.949.6 | 4.0%3.7
(p<<. 01D
Table 4. Patterns of general behavioral component in the home cage of rats. during 2hr,-session. (Mean#S.E.)
mﬁm‘ Sleeping Lying & Grooming ]I Walking & Rearing | Eating & Drinking
Saline 28.7+6.6 7.9+4.3 18417 1.742.3
G.S. 2.5mg/kg 8.434.9 20.9+5.9 4.02.9 6.83.2
(p<. 001D (p<. 001) (p<. 05) (p<. 002)
G.S. 5.0mg/kg 17.84+7.4 14.8+5.2 0.84+1.0 5.8%3.6
(p<. 005) (<. 05) (<. 02)
G.S. 50.0mg/kg 15.8+6.9 14.6:+3.5 7.84 4.5 1.9%+1.5
(<. 001) (p<l. 001D (<81
G.S. 100.0mg/kg 15.5£5. 1 15.6£3.8 8.6%20 0.92:0.8
| (<001 (p<. 001 (p<. 001) (p<. 005)
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Fig. 7. Effect of gniseng saponin on the open-field
exploratory behavior in mouse,

K F&Fe] 105F<k 359.2:60. 0416 HEle A
saponin 2.5 mg/kg AR 33354106, 302 B =
£E & glov) 5.0mg/kg FoJF& 271.24123. 9,
50. 0 mg/kg FoF-2 273, 24 104.0, 100.0mg/kg 5
ATL 182.0+143. 124 25 REK Bl Hited 5
% LIT KEES] BE#S 2 BHEY 74T 2y
=(E 5).

°IE BE BENAY £ 58 BHES 23 74
el F vle} o) A saponin 2, 5mg/kg T

Control

e——= G.5.25mg/kg group e,

150 &——a G.S. 5mgrskg group

|40k & ----4 G.5.50mq/kg group
o -=-0 G,S100mgskg grou
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T
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Fig. 8. Effect of ginseng saponin on the open-field
exploratory behavior in rat,

% AYstat AFE saponin FeiFo] 5 REIKRER
o} ke BEES Vbl e

s BE HEAN A mouse 7t vER 78S 44T
st & 6ol vheluk whol ] k82 AZ saponin %
gigEo] AEiK el 3¢ walking component 7} 7t
&5k 453 AZE saponin 2.5mg/kg FedFo] &
A8 228 2gdoh(p<0.05). =3 AZE saponin F
o] ¢-& KEEE rearing component 7} 743t ®] HF}

Table 5. Open-field cross checking; mean number of squares entered in each one minute in open field and

total mean number in mouse.

' Min. i

MI 1 2 3 4 6 7 8 | 9 10 | Total

‘Saline 36.3| 46.4! 43.8| 43.5| 356 384 322 2801 26.3{ 288 350.2

+15.2 | £18.6 | +9.1| #7.0) *+16.8 | =111 | +14.2| *58| £85| £7.2} 69.0

G.S, 44.8| 50.9| 43.4| 337 36| 358| 245| 24.4| 197 231} 3335

2.5mg/kg | 8.6 | £12.5| +13.3 | +14.0 | =15.5 | +17.9 | £16.7 | £16.7 | £14.8 | £15.5 |F106. 3

G.S, 27.5| 32.8| 28.3] 34.0| 24| 28.8| 228, 259| 246]| 183]| 2712

5.0mg/kg | £10.5 | £17.5 | +19.2 | £19.4 | £14.6 | £14.2 | +12.7 | £16.4 | £16.7 | +12.8 |+123.9
(p<. 05) (p<C.05)

G.S. 25.8| 359 352! 307! 3to]| 249 209 242! 239 19.8| 273.2

90.0mg/kg | +7.7 | £12.2 | *15.2 | £15.2 | %119 | £10.2 [ £10.6 | £12.7 | +14.6 | £10.7 |=104.0
(p<. 02) , (p<. 05)

G.S, 27.1| 28.4| 20.6| =228 20.3| 17.5{ 13.3| 41| 7.8 10.9 | 182.0

100.0mg/ | +19.5 | +23.0 | 19,0 | +16.5 | +18. 1| 9.2 | +16.5 | &17.4 | +11.8 | *16. 1 (+143.1
kg , (p<. 0DI(p<.001) (p<.001)!(p<. OD|(P<. 022{(p<.001)|(p<. 01| (<. 01D
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Table 6. Patterns of behavioral component in the open-field in mouse during 10 min. o
Sy : , -
Group \‘\Beﬂo: Walking i Rearing ; Grooming Exploration { Lying Mlcellaneous‘
Saline 20.24+6.0 | 20.22%3.9 2.242.0 | 12.9%3.8 | 3.3%17 1117
‘G.S. 2.5mg/kg 15.3+4.5 13.54+5.5 6.0£5. 1 ‘] 19.8+£5.7 i 3.9+3.9 1.343.8
(p<<. 05) (<0 <0 | (oD
G.S. 5.0mg/kg 19.8-45.1 13.0+7.4 26225 | 18.8%x4.2 | 6.2+9.2 0. 340. 62
(<. 01 (p<. 001 |
'G.S. 50.0mg/kg 21.244.97 11.9+7.2 2.01+2.19 [ 16.945. 3 ! 7.4%7.0 0.4::0. 64
(p<. 0D L (<. 05) | (p<<. 05)
‘G.S. 100.0mg/kg | 14.747.1 6.7+6.8 3.1%3.3 | 15650 | 19.7:15,7 0.3+1.8
(<. 00D | | <o

Table 7. Open-field cross checking; mean number of squares entered in each one minute and total mean
number in rat.

“——_Min, ‘ ! i ! |

Gronp  —) 1 l 2 3 4 5 ] 6 7 8 19 10 Total
Saline 20.16 | 17.94 | 17.35| 12.81| 8.23| 5.45| 4.58| 584| 4.35| 5.8l 102.71

2,72 | 2,72 | £3.03 | £2.41 | =£2.01 | =1.88 | =158 | £=1.61 | £1.33 | £2.09 | 13.75

‘G.S. 2.5mg | 21.67 | 19.271 13.8| 13.47| 873} 11.47| 7.73| 807) 587! 6.27; 11873

3,77 | 223.87 | £4.30 | 3.69 | 3,13 | 4. 46 | £3.16 | £3.50 | £2.70 | +3.37 | +2.78
0. 1<
: p<0.2)
‘G.S. 5.0mg | 2579 24.29| 18.93| 20.29| 13.29| 16.21| 821 843 7.00| 6.64| 14821
£6.65 | £9.67 | £7.41 | £6.07 | £3.45 | £=3.25 | £2.99 | £2.93 | £2.16 | £2.00 | £24.44
(0.01<p 0. 1<
<0. 00D p<0.2)

‘G.S. 18.47 | 13.93| 10.33| 11.67 | 7.33| 3.67| 5.47| 6.00| 2.40| 2.40| 8167
50.0 mg +3.49 | £3.49 (ﬂ:s.lg +£3.63 | +2.97 | #2.13 | £2.46 | £2.77 | £1.79 | £:2.32 |*19.69

0. .
p<0.2)

“G,S. 16.36 | 15.50 | 13.43| 13.57 | 4.86| 814! 2.43| 3.43| 18| 2.93| 8586
100.0mg | £3.74 | =4.44 | £4.00 | £3.64 | =1.99 | +=3.48 | =1.36 | *1.53 (il.l<9 +1.96 | %=20.80

0.1
, p<0.2)
Table 8. Patterns of behavioral component in open-field in rat during 10 min.

’GroTp Behavior { Walking Grooming Rearing Exploration Lying Feces
Saline 3.2320. 49 7.542.42 | 9.27%1.69 | 39.85+2.68 | 9.35%+2.06 | 2.06:=0.35
G.S. 2.5mg 1.7340.57 | 13.6743.88 | 8.20%2.52 | 35.13%+3.27 | 0.603+0.16 | 1.470.28

0. 05<p<<0. 1] (0. 1<p<0. 2) (p<0.001) | €0.1<p<C0.2)
G.S. 5.0mg 2.640.46 | 11.14:£2.48 | 5.36::0.55 | 38.6422.80 | 2.14:£2.07 | 2.14:£0.32
(0.02<(p<0. 05) (0.01<Cp<0. 02)
‘G.S. 50.0 mg 2.13£0.55_| 15.8742,76 3.2421.13 | 3L.93%2.74 | 6.8%2.71 | 0.20::0.14
(0. 1<p<C0. 2) [(0.02<p<C0. 05)|(0. 001<p<0. 01)|(0.02<p<0. 05) (p<C0. 001D
G.S. 100.0mg 2.4340.77 | 16.62%3.00 | 5.0021.27 | 33.364-3.38 | 3.50+1.98 | 2.21:-0.76
(0.02<p<C0. 05)|(0. 05<p<C0. 1D| 0. 1<<p<<0. 2)/0. 05<p<<0. 1D
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£F& Relm k(2 8).

ol & rato] BT BEAAAY TEHE 2W(E 8)
AZE saponin #HEPFL REEKOE AHEK FofTd M
3he] grooming compent 7t HESA & AL E 5
geor JlEl FHEL FET 2RE ddov K=
Aglch,

% 3

AZE saponin®] rat @ moused] f£58)(behavior)d
X 93E 9hA RS B &Kt B
e AERAA a2 2R AS%E 4 Y
2

R, A% saponin-& WrHE A% MRl 9 A
T4 =M AL B ARy EHES VRS =
+ 5.0mg/ke) WE=A HEinstgdovt k&G0, Omg/
kg LIS @24 238 BLAZE AFE 2d
el olE AZEO] HhiEmE%Re] Held 3% = wh
9 94 wirow 2435 Aol bz HE wet
DEANA ZE gl A sl Qo= AL gls)
= AstelH] o]l LIFIY & HmY 47 HAEIHE
AEst= Aol wrh. =3 AE saponino] HE]A
BEW EES 70 f3stn PEFRRA £
EAo 2 AL A5Ae AAERE Bl of o U
2% §54Y $34Y 3% AA} RnES Fo}
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69, Hong et.al, 1970).

gksd Nabata 5(1973)-& A2 neutral saponin ¢]
mouse ] HEH FEHES S/ SBANAE
e A @dgeE B smstd & HEY Kk
BB AY Aate) e f4¢ 249, a8
Takagi%(lQ?Z)—f’—_— A3 saponin G, No.4 23 4%
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= PEEER L 253F vt S 2o

G. No.4 #3 thaf HRE o dA% dd744 58
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# saponin #EFEe] K2 FulgFo] TolSm 44
A8 Ak P55 FnD S8 AFE B A
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