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The Effect of Panax Ginseng Extract on the
Immunotoxicity of Cimetidine in Mice

Ahn, Young-Keun and Lee, Sang-Keun
College of Pharm., Won Kwang Univ.

ABSTRACT

The immunopotenciating effects of petroleum ether extract, ethanol extract and
butanol fraction of panax ginseng on the immunotoxicity of Cimetidine were investigat-
ed in ICR mice. Immune responses were evaluated by antibody production, Arthus
reaction, delayed type hypersensitivity (DTH), and rosette forming cell (RFC) in mice,
sensitized and challenged with sheep red blood celis.

To investigate the change of the non-specific immune responses, phagocyte activity
and number of leukocytes in peripheral blood were measured also.

The results of this study are summarized as followings;

1. Cimetidine treated group as compared with normal group generally decreased HA,
2-MER, RFC, number of circulating leukocytes and phagocyte activity whereas in-
creased Arthus reaction and DTH.

2. The panax ginseng petroleum ether extract combined administration group as
compared with the control group remarkably increased HA, 2-MER, number of circu-
lating leukocytes and phagocyte activity.

3. The panax ginseng ethanol extract combined administration group as compared
with the control group remarkably increased Arthus reaction, DTH, HA, RFC, number
of circulating leukocytes and phagocyte activity.

4. The panax ginseng butanol fraction combined administration group as compared
with the control group remarkably increased Arthus reaction, HA, 2-MER, RFC,
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number of circulating leukocytes and phagocyte activity.
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Table 1.
by Cimetidine.

Vol. 6, No. 1~2

Effect of Panax Ginseng Extract on the Body Weight on the Immunosuppressed Mice

Group Initial wt. (gm) Final wt. (gm) Increasing rate (%)
Vehicle 17.47x1.21 23.24+3.03 33.03+12.58
Cimetidine 16.49+1.39 20.0413.64 21.53+15.49
Cimetidine+ A% petr. ether ext. 17.70x1.65 21.89+4.14 23.67£16.65
Cimetidine+ A% EtOH ext. 16.78+1.18 21.19+2.50 26.28+12.86*
Cimetidine+ A% BuOH frt. 16.40+2.39 19.74+2 .84 20.37+10.49

Cimetidine (32 mg/kg) was orally administered to ICR mice once a day for 28 consecutive days.

White ginseng petroleum ether extract (10 mg/kg), white ginseng ethanol extract (100 mg/kg) and white ginseng
n-butanol fraction (50 mg/kg) were injected intraperitoneally to ICR mice once a day for 28 consecutive days.

Each value is the mean+S$.D. of results obtained from 10 mice.

Asterisks denote the significances of difference between cimetidine — treated control group and cimetidine plus

white ginseng extract — treated groups (*p<0.05).

Table 2. Effects of Panax Ginseng Extract on the Table 3. Effects of Panax Ginseng Extract on the
Liver Weight on the Immunosuppressed Spleen Weight on the Immunosuppressed
Mice by Cimetidine. Mice by Cimetidine.
Liver wt. Liver wt. Spleen wt.
Group (gm) Body wt, <100 Group Splfg,‘] wt. Body wt. 100
(%) (%)
Vehicle 1.03£0.17 5.58+0.47 Vehicle 0.13+0.04 0.60+0.16
Cimetidine 0.92+0.08 5.07%+0.39 Cimetidine 0.21+0.06 1.15+0.39
Cimetidine+ A%Z* 1.174+0.29 5.86+1.21** Cimetidine + A %% .
petr. ether ext. petr. ether ext. 0.18+0.09 0.89+0.35
s = - N .
g{‘c’)‘f{“gﬁfﬂ\ % 1.52+0.79 7.351+2.62 %;rénglg;rgﬂ- ANZE 0.26+0.16 1.28+0.55%*
N . e .. =
glurg?llc};rtl?wﬁ\% 1.39+0.31 6.82+1.50 %ltxn(l)%ldflrré?+}\/ 0.2840.13 0.98+0.23**

Other legends and methods are the same as described
in Table 1 (**p<0.01).
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e 2
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Other legends and methods are the same as described
in Table 1 (**p<0.01).
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Table 4. Effects of Panax Ginseng Extract on the Table 5. Effects of Panax Ginseng Extract on the
Thymus Weight on the Immunosuppressed Antibody Production on the Immunosup-
Mice by Cimetidine. pressed Mice by Cimetidine.
Thymus wt. HA titer MER-HA titer
Group Thymus wt. Body wt. X100 Group (logz)* (log2)"
(gm) (%)

: Vehicle 6.38+£0.52 6.00£0.11
Vehicle 0.04+0.02 0.17+0.08 Cimetidine 2.33£0.82  2.67%1.51
Cimetidine+ A%t . petr. ether ext.

0.02+0.09 0.09£0.05
petr. ether ext. %ixgﬁtidine-}- A% 3.50+0.58**  3.00+0.12
Cimetidine+ A%¢ . t ext.
z 0.02+0.01 0.12+0.04
EtOH ext. Cimetidine+ A% 3.804£0.45**  3.40+0.55"*
Cimetidine+ A2 . u t.
BuOH frt. 0.01+0.01 0.08+0.02

Other legends and methods are the same as described
in Table 1 (**p<0.01).

2. gt BRERMO o|X= B

@ ik BEERE o 2-ME iR ERE

ek BEEFEE o 2-ME GHEsEREY] &1
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BfREREEo]  2.33£0.828 w8 o
cimetidines} A% fj ether fliidy HFR#LELRE,
cimetidinez} A% ethanol fHH4% GEALHEE,
cimetidine®} AZ butanol 43Ey HrEIREES
£% 4.1710.41, 3.50£0.58, 3.80+0.452 BEE
g wmE 2k =3 2-ME HREERE
(MER-HA titer)® 1E##°] 6.00+0.11°]x
cimetidine 4% f#o] 2.65+1.512 A3l
v]3lo] cimetidine™} AZ:e] i ether b4y #f
A ERE, cimetidine®} AZE9] butanol 53&#y #f
Pl sEol A &% 4.00+£1.00, 3.40+0.552 B
3 EinE 2o

® Arthus KFE

Arthus [RHES} #%= Table 6094 2= ulo} 7+
o] EMEEIES] FAv EEEol 8.91+3.570n
cimetidine BfH##Ro] 16.21+4.432.2 BNt
o] v]3le] cimetidine®} AZEe] Al ether Hutdy
R R, cimetidine®} AZE9] ethanol HiEH
GEF#EEE, cimetidines} AZ2] butanol 4EIH
PrRRERES £K 13.76+4.03, 11.22+3.72,

#HA : Hemagglutinin, MER-HA: Mercaptoethanol-
resistant HA.

Mice were challenged with 108 S-RBC 4 days after
sensitization.

On the 5th day, HA titer was assayed. Mean+S.D.
(logz) of 10 mice.

Other legends and methods are the same as described
in Table 1 (**p<0.01).

Table 6. Effects of Panax Ginseng Extract on the
Arthus Reaction on the Immunosuppressed

Mice by Cimetidine.

FPSI

8.91+3.57
16.21+4.43
13.76+4.03**
11.22+3.72**
10.83%2.62**

Group

Vehicle

Cimetidine

Cimetidine+ A% petr. ether ext.
Cimetidine+ A% EtOH ext.
Cimetidine+ A% BuOH frt.

Foot pad swelling was measured after the intradermal
challenge of 1x10% S-RBC/ml.
FPSI=

Thickness of foot pad
(means, after challenge-before challenge thickness)

Thickness of foot pad before challenge
%100
At 4 hours FPSI was the Arthus reaction.
Other legends and methods are the same as described
in Table 1 (**p<0.01).

10.83+2.622 &S BAE ot
3. #EEtE BLLoll ol HR

O EFER  BEEUIHE (Delayed Type Hypersen-
sitivity ; LI'F DTH)
DTHo o3& #55+= Table 7049} 7ro] B RIS
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Rl A7 EEHEES 2.01+1.150| 3 #EEEE

cimetidine B ##Fo] 6.51+3.378ld]

cimetidine®} AZ:e] Fil ether #ithdy FRAHER
2 6.15+2.44 cimetidine®} AZE¢] butanol 4

21y BEREREES 5.771£2.60, cimetidines} AZ#

ethanol #hH4y PrHHEREEES 4.241+2.860 %

cimetidine?} A%¢ ethanol fii%y R SEEE) 4]
B U= BAE 2L

Table 7. Effects of Panax Ginseng Extract on the

Delayed Type Hypersensitivity on the Im-
munosuppressed Mice by Cimetidine.

Group FPSI
Vehicle 2.01+1.15
Cimetidine 6.51+3.37
Cimetidine+ A% petr. ether ext. 6.15+2.44
Cimetidine+ A% EtOH ext. 4.24+2.86**
Cimetidine+ A% BuOH frt. 5.77+£2.60

Foot pad swelling was measured after the intradermal
challenge of 1x10® S-RBC/m!.
FPSI=

Thickness of foot pad
(means, after challenge-before challenge thickness)

Thickness of foot pad before challenge
X100
At 24 hours FPSI was the DTH reaction.
Other legends and methods are the same as described
in Table 1 (**p<0.01).

@ iEimiel Rosette F2Eche (Rosette Form-
ing Cell ; LI'F RFC)

£ Bolla ##3 RFCE %= #Hh&3 Eis
Table 8oll4 ¥ ule}l Zo| IEHEEo] 1.59%
0.46%0°)3, %E# cimetidine FEfH He@pto)
1.44+0.46%<2l9 v)3sked cimetidinest AZEe FH
M ether Hhh4y PrAITRETEC] 1.690.78% 2 &
S EME Bged, cimetidine®} AZE2|
ethanol #iit4 = cimetidine®} A#Z:2] butanol
SEl EH REEE] &K 3.02‘*_‘1.401 2.34+
0.822 4 HEE v BEFESIA \hnsk ok
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Table 8. Effects of Panax Ginseng Extract on
Rosette Forming Cell on the Immunosup-
pressed Mice by Cimetidine.

Group RFC (%)
Vehicle 1.59+0.46
Cimetidine 1.444:0.46
Cimetidine+ A% petr. ether ext. 1.69+0.78*
Cimetidine+ A% EtOH ext. 3.024+1.40**
Cimetidine+ A% BuOH frt. 2.34+0.82**

Mice were challenged with 1x10® S-RBC/m! 4 days
after sensitization.
On the 5th day, RFC were assayed.

No. of rosette forming cells
Total cell counted X % Viability

Other legends and methods are the same as described
in Table 1 (**p<0.01).

x 100

RFC(%) =

4. XKE#R2 At ¥ RIEEER amiRol olx|
=

O KEMiS FHE

KEMRe BEEREHS BHIESHd  corrected
phagocytic index 2 #1873} #55-= Table 9ol 4 9}
o}, EEBEClM  7.47+1.6601n  BHEEE
cimetidine B #5#e] 4.12+0.5022 B2 5
Hold] 88l cimetidine®} AZE9] Al ether fiH
% GEFREREE, cimetidine®} AZ:9] ethanol #ii
By GEEHREEE 2 cimetidine®} AZ:2] butanol 43
Bl HFR REEES KK 5.39+1.16, 4.97+0.28,
4.8710.22% BT BINE 230k

@ FKiiEER H MEREL

cimetidine ¢ AZ Hibps 457 #H#ED #%
mouse?| HFFF AMFo e Mm-S HHFH st
o] HEd AMmEkErs Table 1004} 7o}, EH
Bl @mEkZl 7,725+42,881011 HRE
cimetidine ¥4 #EEL 6,007+1,2952 A5
®gld) v]3led cimetidine® AZ£e] A7l ether #f
Wiy HEAIIRELEE, cimetidine® ABF ethanol HijH
Wy R A 9 cimetidine®} AZ:e)] butanol 43
Bty BEH fRHEES &% 6,637+1588, 8,482+518,
8,265+1,100> 2 B thalod BRES HINE
2t
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Table 9. Effects of Panax Ginseng Extract on the
Phagocyte Activity on the Immunosuppres-
sed Mice by Cimetidine.

Corrected pha-
Group gocytic index

Vehicle 7.47+1.66

Cimetidine 4.12+0.50

Cimetidine+ AZ# petr. ether ext. 5.39+1.16**

Cimetidine+ A% EtOH ext. 4.97+0.28**

Cimetidine+ A% BuOH frt. 4.87+0.22**

Corrected phagocytic index is a constant obtained
from a formula relating the cube root of K to the ratio
of body weight to the weight of the liver and spleen.

Other legends and methods are the same as described
in Table 1 (**p<0.01).

Table 10. Effects of Panax Ginseng Extract on the
Number of Circulating Leukocytes on the
Immunosuppressed Mice by Cimetidine.

Number of circu-
Group lating leukocyt-
es (/mm?)

Vehicle 7,725+2,881

Cimetidine 6,007+1,295

Cimetidine+ A% petr. ether ext. 6,637+ 588**

Cimetidine+ A% EtOH ext. 8,482+ 518**

Cimetidine+ A% BuOH frt. 8,2656+1,100**

Other legends and methods are the same as described
in Table 1 (**p<0.01).

% =
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dineS 48R ey [mEkECt BAOHE BESH
b,

Ha %-& cimetidineo] Mtk RI@KME B
A7)V} B R RS EInA 71 A eoha #R

EHAT,

Fml, AZS Hidgptol et marel Abolzt 3l
ou] AZES A ether fbpS  A-FH,
polyacetylene$, fii%y sterol & = wi=hA] o]
faso] 9, AZEel butanol 4EH a2
saponine] . AZ:e] ethanol fihi#y Fiism-e
A, nucleotide, peptide Zo]c}®%®  olelqh A%
o) s JEHERAY SEFS A7) WA e
2 F#{k A 7] adaptogen xhH e} RS gk
7S LT A A EERe] Akl BgERS 18
BmA 7l ohe o S 9o ub® % cimetidine® A
gate] gyl ek HZEEE 2ol 4 flx
u} 2% = H,-receptor antagonistd) cimetidine}
ANES (HH fegislo] Rigael ¥ sk
A} B ERS BWHig %L oh 2

1. #E ¥ & RBERO st BE

7 Bl A cimetidine B HrEE-S EHT
u)s) BEE HAE Jebd o cimetidines} A%k
A ether fhb#y PFRIHLEEE, cimetidines} A
ethanol M4y GHFEFLERE, cimetidine®} A%
butanol 534y SR A& cimetidine 8%
fespro] Hale] ME WS Boich olv A
Ty o ARGy FEEISATER Ol o3 ez B
®= o,

Frlgel % 488 b cimetidine 2% L8R FFE
ol vl w8l cimetidinest AZEe] Fiid
ether Hifidy PEEHLEEE, cimetidine®} AZ:e
ethanol 4y BFEIvEEE, cimetidines} AZEe
butanol 4rEi#y BEAEE A= Figel # BE
Ko gk Aog Mol o] Ak el A
ol o] 3l el #br} 4218 3led A b= Hahn %%
o] #4ER® u| o] A AU ether Hithdy, A
#:2] ethanol sy, AZe| butanol F#ly %A
Z  reticulum % plasma membraneo]| i3
cimetidines] BEZ2Z #p#istd A cimetidineo
o8] {AES Frel protein AEET o] EFE M
&2 EBAZ Ao BRE

RGN T ol EEY HEIS o el ¥
BT I cimetidine®t AZE9| A ether Hibdy



34 KOR. J. ENVIRON. TOXICOL.
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