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Effect of Panax ginseng Extracts on the
Immunotoxicity of Ethanol

Young Keun Ahn, Jung Hoon Kim and Byung Zun Lee

College of Pharmacy, Won Kwang University
ABSTRACT

Experiments were performed on mice to investigate the effect of panax ginseng
extracts on the immunotoxicity of ethanol.

Immune response were evaluated by antibody production, Arthus reaction, delayed
type hypersensitivity (DTH), Rosette froming cell (RFC) and macrophage activity in
mice, sensitized and challenged with sheep red blood cells.

The weight of liver, spleen and thymus were measured.

Following results obtained in this experiment.

The exposure of ethanol decreased humoral and cellular immune response, the body
weight and macrophage activity.

Ginseng extracts such as ethanol extract, petroleum ether extract and n-butanol
fraction were significantly increased the body weight. The administration of ginseng
ethanol extract and ginseng petroleum ether extract were restored or increased humor-
al and cellular immune response.

Macrophage activity was decreased by ethanol, but restored by the ginseng extracts.
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Scheme 1. Extraction of the root of panax ginseng

Powder Root
extracted with petroleum ether

residue petr(')leum ether extract
extracted with 70% EtOH
concentrated in vaccuo
EtOH extract
dissolved in water
extracted with n-BuOH saturated with H,O

n-éuOH layer
evaporated and dryness
n-BuOH fraction

aquous layer

2. o7} 25 rotary evaporaterol A EBIBHES
WAl ol {RESte] #ERSEA %= N, gas
£ FAAA REIAS, o Hili¥y 100mgs LB
9] 7K alcoholel &-84)17]1 PBS 100 mlol| 4%
stod 1H1E 10 mg/kgS BHEAES 3H3

3. K 3 W8l M E

) BE BEREpe #BE EHERNES BB
By H 2B %o BlEshadct,

2) W2e ER  BERge BEiRS YEr o
T 1% M, TR iR A7 HHEle) 2 SR
< Bgsly, o BERS flEste] HEY Bl
£ kshadet

4. el B A B

1) #imel My & EEAT ME¥F SRMEK
(sheep red blood cell : LI S-RBC) & #H3%
o}, o HEe fEMHEE S SBEike 2 5-H heparin
< Ae)d EHEBRE ROY % FES Alserver's
K (pH 6.1)-& fm3ted 4ColA RT3t 2388 LU
Aol EEs A AEFFA S-RBCE AT wel
£ #FHER PBSE 3@ F.(-¥e#E mlzt S-RBCA
1x10%] = = & Hanks balanced salt solution
(LI'F HBSS)oll i) A A A

2) B . B0 S-RBCE Mackaness %
3 Reed %9] ko 2179 PBSel 1x10® S-RBC/
mle] WE=E FEslT BEHE 01ml(1Xx10" S
RBC) & moused] B##lko) k53t 1kBHES B

Higk 48 %ol moused EMIEIEEMERE A 2X
108 S-RBC/ml 38 0.05ml(1x10® S-RBC) &
E5tsked FEAZ o},

5 FMIE BREER ¥ BOFEMY AEs?

1) m¥%e| 5% X WML

Mouse®] GEEIES YIMTate] Mm-S HREX HEE A
20 1% B OrEEsked MmiE-S sk 56°Coll A 304
R FEEH LA 1% 4°Col A fRAESE] FERSH

2) KRME FMXFMR AE

S-RBCY ###E (Hemagglution titer . LL'T
HA titer)S microtitration tray (Nunclon mi-
cro test tray) 5 fEfstd oh-g3 o] EHEs
o, & & EREpE Y8 o A st miF
< 7+ welloll HBSSE. 2% %52 #MfEst & HBSS
o 3% 0.5% S-RBC 0.025 mlE & iBA 3 D}—
37°Col A 1885R HiESlod FRimeke] BEEIRALS
gyisigon BES Yo mine %Eﬁﬂ%
ES 2 miFe] BERER stk

3) KM BmMEMR(Hemolysin titer : LT HY
titer)

S-RBCe| & % miFel e BERME NEw
o} Fl—3kA Efistg o] S-RBCo} #fgfiFel &
o9l & welloll guinea pig complementE 204%
2 WiEstel 0.025 mi g =& 37°CelA 18§
WEste] BMHEES BEsAch oW &2 &
Mm-S Yosle miFe HREMHEES 2 HEE $I
it

6. B3 MiES M (Foot pad swelling test)il %

Arthus /& FE (Antibody mediated hypersensi
tivity) = SBFER! B (Delayed type hyper-
sensitivity . LLF DTH)-S #IEs7] #ste] & &
o] HEo g othg3 o] BHESIATH®, F 1R&ER
48] S-RBC 0.05ml(1X10%)% mouse} )
R g RiEsteldch EH % —ERH] &£
B % EEY 57 % 0.01 mm &2 microcaliper
2 jEsige ] EEREES MiEETs flgd we
MEL Ml A5t 2| e BEE FHHA



32 - KOR. J. ENVIRON. TOXICOL.

o}, #iEEe] ##2 Sugimoto I Elliott <] #IR
Fhdeo) whe} 8RR 1% RHES Arthus RFE, 248%f
BBk RES BER BHIECE B
T}y B EERTE R oha 2 2ol B3t
Foot pad swelling index
_ R - EE
EEFA

X100

7. FERGEME FaAo] MY

B2 mouseZ K-8 EHRICZE FHISIe] mini-
mum essential medium (LT MEM)ol] &4 28
Al #3834 nylon mesh2. @St FEAEMES B
*3lg o S MEMOZ 4ColA 3E .05k
3 1% MR 2X107 cell/mlrt 552 PBSo
@, & Rewlvlcl o] &= trypan blue
dye exclusion methodZ o3 7ol &ttt F &R
ol 0.3mle] MMRPERS ¥ % 01mlY
trypan blue dye solutiong fnstel 55 #8:& %
MERETHARAN A ot FEoZ iy 3
Mol B A o BoER HEAC

8. MeRE#RAR S| Rosette MR (LLTF RFC)2
W

Rk #if o) rosette BRiluS] = Elliott %
o] ko 2 RWiEs ool &) MRMRIFHE 0.25
ml(5Xx10° cell)®} S-RBC ### 0.25 ml(5X 107
cell) & REpEol Y1 BASI 200 gl 1255
BBl 4°Coll A 28R IER 1% o] F A&
A FRET % o] FIRER UES mIREHERC
dolx )3 RFCE % B3I Aot wmifes ek
#ifell- S-RBC~} 3MELLE Miz& e #fs RFCE #1
gate] ohg Aol #3te] FHEIA,

RFC(%)

_ Number of rosette forming cell
Total cell countedX % viability

X100

9. XE#MES EHHE
KEMM RERNS HiES A & RolA
= Biozzi %] BT HEEoE o}g3 o] Kif
st Ti??, BN HeAe BEHEEE 2H {40l carbon clear-

Vol. 3, Nos. 3~4

ance test2 473 ch B rotring inkE BEEEK
ol =9l 1% gelatin o2 6f% MfEslel BRHES
FAISIe] 37°Co & RERIAM 5 BRsted RE S
o}, olelzte] FHE colloidik KEBMBES
mouse B5E g¥& 0.01 ml¥ mouse?] EREAIHIK
I1’%% (retro orbital plexus)g calibrated hepa-
rinized capili ary tube (20 l: microhemocrit)®
Zlste] 20 plol Mm-S 1047, 204, 304 MRS
Z BREEe] 0.1% sodium carbonate GE¥EAK #
M W) A 2mizt T vialol Yol A FRmERI}F &
s =2 2 B ololA §35=F 600nm
oA AlsEst w22 Aol whae} FHEEA e

Corrected phagocytic index

p=£§><3/f

W HE

L g E8

S: i ER

K: phagocytic coefficient(RIEREES] 10585
logZ A#sla sffiol #5to] plotdl graph Bi#R)

W:2E data®] §94 742 Student’s t-test=

AR st

X B & R

Mouseol] 9lo]4] ethanol®] BEREiE =l A=
AZd 7|20 s RS LA BT & R
BRE o 2o

1. A, FAR, BN 3 MiRel ML

@ faES ML

& Bro] g8E o] MLt Table 13} ot EHE
o A& 55.05+16.69% < HEEMNE 2ol WA
EtOHTH = #fiafrol A& 40.09+7.429] H|hinE v
ebdd] al A% EtoH7|&, A% Al etherd”]
2 29 A% n-BuOH#&#l, BiRikERAAT &&
79.16+17.15%, 75.98%, 64.60+14.60%° @A
EEmnE B3l

© Kk, iR o MiRe) EREML & Bl IR,



October. 1988 Ahn ¢/ al.: Effect of Panax ginseng Extracts on the Immunotoxicity of Ethanol 33

Table 1. Effects of ginseng extracts on body weight on immunosuppressed mice by ethanol.

Grpup Initial wt.(gm) Final wt.(gm) Increasing rat(%)
Normal 15.00+1.12 23.21+3.69 55.05+16.69
EtOH 15.94+1.15 22.49+2.18 40.09+ 7.42
EtOH+ PG n-BuOH frt. 15.26+0.86 24.84+2.35 64.60+14.60*"
EtOH+ PG EtOH ext. 15.40+1.08 27.55+2.85 79.16+17.75**
EtOH + PG Petr.-ether ext. 15.30+1.21 26.86+2.84 75.98+15.98**

Each value is the mean+S.D. of 18~20 mice

Signivicant different from the etnaol treated group.(**p<0.01)

PG : panax ginseng.

Table 2. Effects of ginseng extracts relative organ weight on immunosuppressed mice by ethanol.

Spleen wt. (mg) (%) Thymus wt. (mg) (%)

Group Liverwt. (gm}%)
Nonmal 0.85+0.14 3.82+0.41
EtOH 1314024 4.72+0.54

EtOH+ PG n-BtOH frt.
EtOH+ PG EtOH ext.
EtOH+ PG Petr.-ether ext.

1.12+£0.19 447£0.45
1.14£0.16 4.66+0.14
122+0.11 4.67+0.56

92.28+21.01 0.42+0.08
182.57+28.25 0.68%£0.13
175.00£26 32 0.71+0.08
150.17+31.6  0.62+0.07
153.12+22.89 0.59%0.12

2400+ 521 0.14+0.02
66.33+£05.09 0.25+0.05
56.44+13.93 0.22+0.06
36.88+12.42 0.15+0.04**
50.86+10.33 0.19+0.03**

Each value is the mean+S.D. of 18~20 mice.

Significant difference from the ethanol treated group. (**p<0.01)
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PG: panax ginseng.

Table 3. Effect of ginseng extracts on antibody pro-
duction on immunosuppressed mice by eth-

anol.

Group HA titer(log,) HY titer(log,)
Normal 6.87+1.64 3.38+0.51
EtOH 5.38+1.19 3.14+1.24
EtOH+ PG n-BuOH frt. 4.83+1.60 2.50%+0.76
EtOH+ PG EtOH ext. 8.00+1.07** 4.75+1.28*
EtOH+ PG Petr.-ether 7.00+0.58** 3.39+0.52

ext.

Mice were challenged with 1x10® S-RBC 4 days after
sensitization.

On the 5the day, the HA and HY titer were assayed.
Each value is the mean+S.D.(log,) of 18~20 mice.
Significant difference from the ethanol treated gruop.
(*p<0.05, **p<0.01) PG: panax ginseng.
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Table 4. Effects of ginseng extracts on Arthus reac-

tion on immunosuppressed mice by ethanol.

Table 6. Effects of ginseng extracts on RFC on im-
munosupressed mice by ethanol.

Group FPSI Grobip RFC
Normal 41.83+6.88 Normal 14.62+1.09
EtOH 35.27+8.23 EtOH 9.82+0.36
EtOH + PG n-BuOH frt. 46.86+6.30** EtOH+ PG n-BuOH frt. 9.54+0.34
EtOH+ PG EtOH ext. 46.66+8.60** EtOH+ PG EtOH ext. 16.32+0.29**
EtOH+ PG Petr.-ether ext. 48.69+9.31** EtOH+ PG Petr.-ether ext. 16.72+0.72**

Foot pad swelling was measured after the intradermal

challenge of 1x10® SRBC.
Swelling of foot pad

RPSI‘Thickness of foot pad

At 4 hours FPSI was the Arthus reaction.

Each value is the mean+S.D.

Significant difference from the ethanol treated group.

(**p<0.01) PG:panax ginseng.
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Table 5. Effects of ginseng extracts on DTH reaction
on immunosuppressed mice by Ethanol.

Group ESPI
Normal 16.39+3.69
EtOH 14.47+4.48
EtOH+ PG n-BuOH frt. 18.41+4.04*
EtOH+ PG EtOH ext. 16.67+5.04
EtOH+ PG Petr.-ether ext. 21.47+4.10**

Foot pad swelling was measured after the intradermal
challenge of 1x10® SRBC.

_ Swelling of fot pad
FPS'IS_Thickness of foot pad><100
At 24 hours FPSI was the DTH reaction.
Each value is the mean+S.D.
Signifticant difference from the tehanol treated
group. (*p<0.05, **p<0.01) PG: panax ginseng.

Mice were challenged with 1x10® SRBC 4 days after
sensitization.
On the 5th day, RFC were assayed.

No. of rosette forming cells
REC(%) =T otal cell countedx % Viability < -0
Each value is the mean+S.D. of 18~20 mice.
Significant difference from the Ethanol treated group.

(**p<0.01) PG: panax ginseng.
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B EEEo] 9.8240.362 2 Addl Heste]l A%
EtOHA 7| £, A% Aif etherd 7l A (ARG HEE
L /% 16.321£0.29, 16.72+0.752. 4 BEE I =M
& 2o

4. RIFHEM MR I KRB Sl 0|z
A
O KEMRY EE
KEMAES ﬁﬁ“ﬁéﬁ% #lsE 3t phagocytic

Table 7. Effects of ginseng extracts on the phagocytic
activity on immunosuppressed mice by eth-

anol.
Group Phagocytic inde
Normal 4.80+0.86
EtOH 3.90+0.36
EtOH+ PG n-BuOH frt. 475+1.17*
EtOH+ PG EtOH ext. 4.57+0.77*
EtOH+ PG Petr.-ether ext. 4.44+0.58*

Phagocytic index is a constant obtained from a for-
mula relating the cube root of K to the ratio of body
weight to the weight of the liver and spleen.

Each value is the mean+S.D. of 18~20 mice.
Significant difference from the ethanol treated group.
(**p<0.05) PG: panax ginseng.
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Table 8. Effects of ginseng extracts on peripheral
WBC on immunosuppressed mice by ethanol.

Group WBC(/mm?®)
Normal 5,000+1,620
EtOH 7,300+1,037
EtOH+ PG n-BuOH frt. 6,000+1,141*
EtOH+ PG EtOH ext. 5,167 £ 850**
EtOH+ PG Petr.-ether ext. 7,166+ 850

Each value is the mean+S.D.
Signivicant difference from the ethanol treated
gruoup. (*p<0.05, **p<0.01) PG: panax ginseng.
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