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ABSTRACT

The effect of red ginseng ethanol extract on the immunotoxicity of diethylstilbestrol
(DES) was studied in ICR mice.

ICR male mice were divided into 5 groups (10 mice/group), and red ginseng ethanol
extract (50, 100 and 200 mg/kg body wt., respectively) and DES (1 mg/kg body wt.) were
injected intraperitoneally (i.p.) to ICR mice once a day for 2 weeks. Mice were sensitized
and challenged with sheep red blood cells (S-RBC). Immune response were evaluated by
humoral immunity, cell-mediated immunity, non-specific immunity, and circulating
leukocyte counts.

The results of this study were summarized as followings:

1. The DES-treated control group as compared with normal group showed the
tendency to decrease body weight rate and relative liver weight, decreased both
humoral and cellular immune responses, phagocyte activity, and circulating leukocyte
counts, but increased the natural killer (NK) cell activity.

9. Compared with the DES-treated control group, DES plus red ginseng ethanol
extract-treated groups significantly decreased the body weight rate (P <0.01). Relative
liver weight was significantly decreased in DES plus red ginseng ethanol extract (50
mg/kg)-treated group (P<0.01), but significantly increased in DES plus red ginseng
ethanol extract (100 mg/kg)-treated group (P<0.01). Relative spleen and thymus



40

KOR. J. ENVIRON. TOXICOL.

weights were significantly enhanced in DES plus red ginseng ethanol extract (100 mg/
kg)-treated group (P<0.01), but significantly decreased in DES plus red ginseng ethanol
extract (200 mg/kg)-treated group (P<0.01).

3. Both humoral and cellular immune responses were significantly decreased in DES
plus red ginseng ethanol extract-treated groups rather than in the DES-treated control
group (P<0.01). Especially, it weakened the decrease in DES plus red ginseng ethanol
extract (100 mg/kg)-treated group.

4. Phagocyte activity and circulating leukocyte counts were significantly decreased
in DES plus red ginseng ethanol extract-treated groups rather than in the DES-treated
control group (P<0.01). Especially, it weakened the decrease in DES plus red ginseng
ethanol extract (100 mg/kg)-treated group. NK cell activity was significantly enhanced
in DES plus red ginseng ethanol extract (100 mg/kg)-treated group (P<0.01), but
significantly decreased in DES plus red ginseng ethanol extract (50 and 200 mg/kg)-
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treated groups (P<0.01).

" ]

Diethylstilbestrol (LT : DES) + stilbene 5
g2 Y A estrogen?] shio|th*®, DES+ R
8, R 2 LAY E S @he] RE S BukEle] £
2 gl A RE=n BEHER-E {REs L LoHEsp
g hormone fER ol K3l FEERAERS, LEHE, Wi
SRR, FASHEHE, SREREEAE W FUTowE
il Zoll Astctt®, DESE Mgkl o 1%
= gl A At b=l o] £2 glucuronidert
5w —EE non-conjugate forme & t}7o] R
Ptk 2 o},

DESe] i =& @8R Qo= &8
&, Bl UEH:, SE, KSR o MR ARIRAE
o] ko] VeI,

Kennedy %2 DES7} #ritoll hol A FUBEIREE
< #filbeta 3tglew, Flocks %2 DES7} B
ol 9heiAl FiSZARFEEEo #ah #GRIRE #HEs)h
QeHon oo} ¥ 2 Gass %-2 DES7} mouse
ol oA FpigEe] BEAES WA Aok #iEs)
%2219 Herbst &-& Al#ol| Al DESe k3t 3
EdEo] g} st ™ Vorherr %2 ratol] 9lo]
At BT vl de] B REEESS WinAzl

okl ahd e,

DES+ Althaus, Martin % Tsutsui Zol] K3
ratol] glelxe] BEiolA IriEfEel Hela g =2
Hamster 4540l DNA A45%-S #Hasddl K3l
MEFMES 7MA oba s, Hill %
# Ridiger %F& kG EEECHRE (sister
chromatid exchange) ol 43t ;82804 DES2] ##
RIFEHS Hibshd oo,

Rl Bstedw Kalland 553} Luster %o]
moused FIHE EEgoll4 DES7 mitogenol #f3k
PLRSRORE, SEIERUBRUIE (LT - DTH) o #%E
rRe] RURES HMRIA A MR MldRES
ETAZ o= S @& 2m®®, Greenman
%2 mouseel] 91014 DES® ZMHiS Maire
EHES BRI s, Luster %3k Kalland
2.9 mouseol] ol4 DESE i BRS &
#read)-g o HrpesimE, DTH % mitogenol] #3)
whEEke] NI - #ildcn @iEshe o, 3
H Hosapple %2 mouseol oA BHFHE-S B
AEERFE DTHE #H4) 7 Mt RE S K
TAZI eh A sk =,

A# (Panax ginseng) -2 B AE Kol FgEo g
FE=lo] glom®, FidlMde HEEI EiEA
odef# gpowmi® 1920448 Litk AZeo] HEEH



April, 1991 Lee and Ahn : The Effect of Red Ginseng Ethanol Extract on the Immunotoxicity of DES 41

of B # %3 BTV BATHANR, Cha -2
NZe) Al ether fitHra81] polyacetylene %
el m4ro) in vitrooA] L5178 Y cell#t sar-
coma 180 cell %ol #f3lo] 3873 HENRT ¢l
2 Wt em, 2 #% Hwang %3 Yun %
o K3to] JERS ] 22 FHRE AU, Yun
-2 of 2 7A] 1nEhy BRIl K3 FHE S fiiviel
FEgo] ATEY HEE IS ok BE S,
Han %2 N-methyl-N-nitroso-N-nitroguanidine
of &3 B, +TiEWEel BEel ABY AW
ether Hiihi#y #HME Hif]=] Aok FEsid a®,
Ha & A#%:2] ethanol #ii#r2 0.5 mg/day
155 FigEE 3 mouseol| 4] methylcholanthrane
< 2f8F Lk #Asislg wl HlAbslige] o]
BBl sl AR HHEE HwEHA L,
Murata %-& AZE5 #5842] prostisol 3E A
Vb B IRAEAIZL #R B8, KE 2 s
BEANA # 70%2] WEMRE®, Im F2 A%
Fil ether Mol ks Al RRss=
NDP... (Nucleoside diphosphatase) &#to] EH
Mol A Xooh FEAiEol A ol 5 BRI o2 k=
o RS A,

Ao gigisheol gk BIREs Jie o] A%
o) kiFMel PREAEES JUEAZoH, Y
natural killer cell (NK cell) &) j&ftol]l B3 32
W wlAcky 3R 15, Ahn %2 mitomycin C
9} benzo(a)pyreneol k3t BHELHIGIVER O ¥
3ko] A%<l n-butanol 538 o] B IER SRR
o} 9lr} dfgd om, AZ:o] ethanol fiH4p-S 4anE
o Rtk ISARER of e, B3 AZ A
il ether HiHp2 K o MEMERBISHER
o] #EE st WikshAc ™, Ha %2 15HM A
#:o] ethanol b2 FIEEES moused] JfEH
fas oz] BEe AZHHEHE in vitroodA] 2=
A17] 1% 1EomREel #18 NK cell®] iEHHES HEd
v, A& #@imst ot ke, Kim %2 A
3 FEnle] HHEBRE moused] RIEHEAEMDIE
o} 452 HEHADD, Hong %S adjuvant
TA o) 3k Ao saponin® LS P &

R DTH RIS REA A b skl o™, th F2
sarcoma 180 cell2 #4#XE mouseol|4] A9
saponinol] &3} picryl chlorideol] %8+ DTH &FE
of u|A= S AL v} o3 HES BREY
T Aok sl THEEe REE LB o =
%) Yeung %-& AZ:9] total saponine| Influenza
virusol] BeE mouseol] YA NK cell®} igfel
= gMso] 91l ot virus REERITC] #iEet] S Wl
© 238 DTH RS #ifildhete $gstal b,

ol 4] £ ule} 7ro] DESQ) Attt o) RgK
FEol #ot BT Wol EATH o,
st BERA 7] SRl BY MR R
ub glch,

ulelr #E %o DESES REM #8d Hu
DESE 83l L8135 s 3 SisiE ol
AelA DES £8FE =2 Fiit=+— REHIGITER #3
KIS H S RIBEHRIR7T BiEE o, X BRe
Biisted HohA MRS A7lel #HES= ol
c},

i

wEE M8 2 ik
1. ®& B9

A% 5~6EES, TE 17~21g9 ICR #ito)
mouses BEEE FEE RN Ftfe) oA 53
& o} wifRFRPE E—fRE Co.  HEHH 22.5%
VIE, #ARES 35% LI b, ##SHE 7.0% LUT, X
4 10.0% VT, Z4 0.7% LIE) = LB HaA
7} SBHEAI 7] tkoll 100t} 5 180 2 3, 28855
Fro g LEEsle] BE 2312, BE 50~60%
fAFEA 2EM TSk ch

2. ftEREYe| BN o K

D DES %] Fasd ol it

DES(Sigma Co. LTD) S olive oilol| #f#slod
1 mg/kgH & $RE o B 28M 168, 1\
—sE3) Bpplol MaRER eIk 2eln EEEE
£ olive oil 10 m//kg [E—3 Ko 2 #1319
o},



42 KOR. J. ENVIRON. TOXICOL.

@ #%:2] ethanol syl FH 2 #HH

70% ethanol(Merk pharmaceutical Co.
LTD)oll #IZHIK(RK2) 5085 2 7089 KiE
kol A 3mER St o) F WAT o, T EE
S B4 EREHESHY] #1229 Ethanol i<
o]721% phosphate buffered saline(LLTF
PBS ;. Gibco Laboratories Co., pH 7.4)o] &et
AlA &4 50, 100 ¥ 200 mg/kge] #ER 3l &
BBl 280 18, 1\ —£3 Blol BN i+
Hatd o,

da,

3. BE 3 WFo EERER

D #E B BEL EyhE e
B B #2480 Riol YIERAIZ %, FE—3 sERiell
st ot

@ B3l HE  BERE 28 kol BREMp
WEEIk-S YU RSl 1% PR, BB 2 WIRS &
£ @Bl 2 ERS HiEsl] ¥ #BE g
ksl o,

4. iR BN o BE

@ HiE . A& EEAAME HEF  ARMER(Sheep
Red Blood Cell LI'F S-RBC)E 3L &N
v SHEik e 258 heparin BEELFH SRR
mimsr #%, EEel Alsever’s & (pH 6.1) finshed
4CollA frRiFsled BB LR RS /R
#1¢l S-RBCE AT o= /4 &Rf PBSE 3
| SE MRS %, AHZES BEE Hanks Ba-
lanced Salt Solution(LIF HBSS : Gibco lab-
oratories co.) ol {F#Este] A SIS

@ BE | FBLEEHEE S-RBCE Reed %9 fi:
o] w}2}*” HBSSe]| 1x10° S-RBC/m/2) BEE i3
b, B8R 0.1m/(1X107 S-RBC) & &#&H
5HRETl mouse®] R##lkel F53ld 1kBE S K
HidlA et 2KkRES 1RFEHE 48 ol mouse?
FERIE L R BER Aell  2X10° S-RBC/ml! i3EH
0.05 m/(1X10* S-RBC) & E53sle] ®ES &Kt
shd ok

Vol. 6, No. 1~2

5. mi%el o8 ¥ JEWt

mouse?] FHEINK-S YIErste] Mm-S HRif R Al
7] 1%, BArBEESte] Mm-S 4HEsta 56 CollA 30
S FEEHMEAI7) 1%, 4°ColA FEske] Y
o},

6. FRMmIPEE%E XM (Hemagglutination titer
LUF ; HA titer) 3 2-mercaptoethanol
(ELF ; 2-ME) Rt 3me| s

@ HA titere #lsE

S-RBCe] ##£#{ES microtitration tray (Nu-
clon micro test tray)Z& {#fisle] o}-&3} Zho)
wHEsIAc B & RESEYd Q& & It
miE-E & well culture plateo] HBSSZ 2% #
2 kgt % HBSS] E#d 0.5% S-RBC
0.05miE 2 RAET o5 37ColA 18R #FE s}
of FRMERS] BEEMAS B o, BES o
o7 MY s MRS o iFe BERER
oo

@ 2-MEmHEEERES] ME

& IS 2-ME fitEERES FlEslty] Bt
of, 0.15N 2-ME(Eastman Kodak Co.) & Iii&
5 B slod 2-ME fitt:HiEsES immunoglobulin G
(IgG) #Hise=, 2-MEZ &3y #iel Higes
-ME Besit bigg =& IgM gz PiEEsH=d,
PR o o] RSt & mike] 2
-ME EBEE 0.15N 2-ME~Z} §/F% HBSSE 1
He MRSl A U=F trayE: Wi El
37°Coll A 300 BES #%, S-RBCE fnsted #is
FREE Lite Hoz WA

7. RRERRR R 153 (Foot pad swelling test)

antibody-mediated  hypersensitivity (LI F ;
Arthus) % EIERSEHLFE (Delayed Type Hy-
persensitivity LPIF ; DTH)E #ilmEst7] 98k
Yoshikai %2} Jiikoll #3le] b33} 3ho] i)
R, B 1k 48 8o S-RBC 0.05 ml (1%
10°) & moused] AWML B RES stk



April, 1991 Lee and Ahn : The Effect of Red Ginseng Ethanol Extract on the Immunotoxicity of DES 43

FHE —Erei KA %, Eke F4E 0.01
mm <+ microcaliper (Mitutoyo mfg. co. Itd) &
HiEstd o, MEIRMES] REEs AEel v
BREL Y57 Y3l 2@ #iES FUES FHelg
o}, #IFEHHEL Sugimotod] #IFfEE#E] w2} 3
B £B8 %9 RHES Arthus [FE, 248508 #8558
%ol RHES BIERLBRE (DTH) o2 &fifstad
ov REEERERE ohed 2ol SO

Foot pad swelling index (FPSI)

_JERESA — E%5
R

X100

8. ERHRR kol AT

%S mouseZ HE] EHM S EHsted Mini-
Medium (LA'F  MEM : Gib-
co laboratories co.)ol|A] ZAA8A KBRS %
nylon mesh2 §&3le] MRS khilgde
=, #Ei MEMC.2 4CollA 3Mm RLwkHdl 1,
BEREAIEEC T 2X 107 cells/mi7t ==& HBSSe
AR, & BERwvich Wik AfEs
Hi#tE trypan blue exclusion method® o}-&-x}
Zho] TSk, B ARERECN 0.3 m/o] HilE 1P
S 9o %, 0.1m/9 trypan blue dye &HS
fmsked 55 £ 1% MmEKGTEARCN A Ef AiMiasl
o g ety SEMMRS s WES %, 1 55
S FhEstsich olw) Ml fEEE ] 95% LIt =
Alg sk FHEsd,

9. WS Rosette HEMI(LLT RFC)2l

;i

mum Essential

g rosette RLAIIRSY M Garvey
% ol Elliot %] FCakdl FHigoll #3le] ofg- 7
o] EMisIA T, B MUEMIAE R (2X107
cells/ml) 0.025 mi5 REgE -2 7%, HBSSo
iP5 S-RBC(2X10%/ml) 0.025 mi% 23 BE&
stod, 200X goll A 125F &L EER 1%, 4CollA
205 MESTA T 2 1 AT A £5o] HEiRlE
A7l 4%, o] FHTHE LB-S mERFEAN] BBt
RFCE 8 ERgEsidcth,  tsnmy  Msimigel

S-RBC7} 3ELIT 23t #iles RFCE #isEsted
ths Kol K3l FHESHA

Rosette forming cell %

___ No. of rosette forming cell
" Total cell countedX % Viability

%100

10. MEH#RS BFMmBER R MR 0l X BR
(Plaque forming cell LLF ; PFC)

O BigMiRe  BmMERMREY AES
Cunningham®| /-2 fAsI o2 ol 173}
b, @l S AikA17] HBSSS} 34 #
Esto] MABEMIRGS HEMEA] 713, 400X gollA 557
HoloraEsled EEH-S Bk % 37°C9 0.83% NH
£l FHl A A, 357 FES] RMmERS &
A A SEUarEEstel AuiAl7] HBSSel 1234 A
RMERE B, MEMEEE mERET SR A Rss
Bigzsl ook,

@ S-RBCE PBSZ 40 #eieslha (400Xg, 5
49), "HA% Bk 1% PBSoll 4x10° S-RBC/mie]
BES PEAZAC

® 4x10° S-RBCE 250 »/& guinea pig com-
plement (Gibco lab. co. Itd) 500 x/Z {EA&3}od,
ice bath Lol 305 #E #% A

@ L& guinea pig complement®} 4x10°
S-RBC iBAH 150 o/, MIEMEN FEE 650 nl5
A R&3el microchamber (Takhashi, Gikon
glass 76xX26 mm)ol 100 xi® FEAIL,
vaseline(1: 1) 2 w¥3led CO, incubator
(37°C)ollA 1wk 35 4, &S EImE (plaque
forming cell) & MBI TNA REsIA o}

® EEM MRS AnEERAEE
(RFC/10° spleen cell) % Zffgiiigd o] v
R HilE (PFC/total spleen cell) & o}& Rl u}
2} FrEsd et

wax-

PFC/10°® spleen cell= X 10°

N
C'Vm'a

PFC/total spleen cell= i PFC

0° spleen cell €V



44 KOR. J. ENVIRON. TOXICOL.

S, a=god GERRANS] MR 1PN K

%)

N : The number of plaque observed in micro-
chamber.

C : The count of spleen cell in 1 m/ of spleen
cell suspension.

Vs : Total volume of spleen cell suspension
(ml).

Vm : Volume of incubation mixture filled into

a microchamber (m/).
11. Natural killer cell activityol| o|X|= &

i ik B 248l 2H %0l mouseE EFEA]
7], RiEd HEko 2 MEEMEE 5EEsled RPMI
1640 #5tbell  2x10/mi9] W@EE A=A
effector cell= 4 FiE3IG . EiE=<
YAC-I cell'$s #fB3t e, Kiesseling %2 Hik
o 2% Fratis FE L% sodium chromate (o) 147
WFeRrol A 473%) 2 labelingdt #%, 2X10°cell/m!
o BER A FANGEC olal Mt
o] 95% LIt =7 sl3ich. VrEhilife (RERK) oF £2
Ao HEES 100: 1% 50 1 12 dtgicl, #Cro]
EE A (2X10° cells/mi) 100 wpl2} fEE)
HHAE (1X107 cells/m!) 100 ulE % 96 well tissue
culture plate (Flow-Lab., US.A)o = B&3
1, 37°C 5% CO, incubator (Forma, U.S.A.) ol 4]
5K incubationdbgicl, o] tissue culture plate
£ 500X goll A 10507 & OB #, & 100
pIA-& H3sled gamma counter (Beckman, U.S.
A) 2 radioactivitys BlEsIAch & BE 3%
B (triplicate) & BHislg o1, percent specific
lysisE oh8-9] Kol &3ted EHistACh

% Specific lysis=

c.p.m. in experiment—c.p.m. spontaneous release
c.p.m. maximal release—c.p.m. spontaneous release

o] 7) o)) A
c.p.m. in experiment | BERES] LB 100 p/

Vol. 6, No. 1~2

o] HAHRE

C.p.m. spontaneous release.‘ VESEh I 7} E—O{
AR 9 e S e B LE
100 p19] AR

c.p.m. maximal release . FEaJ#IE (10* cells in
100 /) oll triton x-100 1% #¥# 100 1/ % hnsted
dolor B BUEES 95% Ll kel =lA 31
ot

c.p.m. spontaneous release : ¢.p.m. maximal

release®] 10% LA s1Al dFdct,
12, x&#Eme EEGE

i) RERES BiE-2 Biozzi %o Hikel
#3te] o33} o] EHESIA T, BN HeasdEyk
M 28] rotring ink& REEEK 5 1%
gelatinff © 2. 6% #Mifgsl Mm-S Fssled 37C
of] frE skt FARE colloidikel REBBES
mouse FEE g¥ 0.01m/4 moused EFHFEAZ
gt el 2 % moused] BRESFEESFRIR M1 EH
(retro-orbital plexus)% calibrated heparinized
capillary tube (20 £/ ; micro hemorit) & Z#13}
o 20 g/ M-S 1047, 205 % 304 MR £
£ BRisked, 0.1% sodium carbonate & 2 ml
7} £ vialell YolA Rk} HEs =5 2 R
stdrh ololA] IRFEES 600 nmol A AlESLL o}
+9 Aoz FEsc. BEREe] BE,
W Mgel FAE E25H
phagocytic coefficient % corrected phagocytic

e

WESEL,  o]E

index%

Corrected phagocytic index

_W .
=ty xVK

W ! Body weight

L : Liver weight

S Spleen weight

K : Phagocytic coefficient (FIZE#ES] 10ME8;
£ log®. #fsla, HEffol ¥isled plotd}l graph Hi
)



April, 1991 Lee and Ahn : The Effect of Red Ginseng Ethanol Extract on the Immunotoxicity of DES 45

13. REBEEAmRY] AE

mouse] [REREPIRHE > =55 RIHEERS R
sto] Tirk #o.2 FiFEste] mEkEHEAR Lol BT
g 1%, BmEkREE JEsd o

14. #EHRE 2R

2E ¥R meanztstandard deviation® e}
Wolon, FEMMES student’s t-test® 175151
467)

WE: mR

mouse]| 2o DESS] @ FEM ol = A& #%
9] ethanol HiHi¥pe] B8-S FeiHSt A EHidl &
e R o 2ok

1. #8E, FFOE, MM ¥ MmiRe EEE(L

@ BEY #b

& Bt #8E #{b Fig. 14 2x vle} 2o
IEEREC] 11.81£0.03%%] EmzES Hol €k
DESE HFmimsl HEiAE 25.441+0.03%
g B3, DESSF #1359 ethanol 4y
50, 100 = 200 mg/kg f{FHAIES FHold= &&
17.82+5.03(P<0.01), 11.77+0.55(P<0.01)
= 6.0240.12(P<0.01) o] EmaE-g ¥of HE B
o ale] HE Ko ® MEIRNEY AR R
A& Vet

@ Wige tsEmMb

& Bl Frige] SR Lol IIBER ¥ MELe
Fig. 204 2= wlo} v}, Wi ¥ BEERLE
IEHEBE0] 5.331£0.77%<] kS Roon, HR
Foll A= 7.0111.39% <) M-S 2J o ey
DES#} #1252 ethanol #ii# 50 mg/kg A #LE
B2 6.0610.71% (P<0.01) 2 Rl Ll
FEZ BAYE Bgort, DES9} #1%<9] ethanol
i 100 3 200mg/kg PEARERS &%
9.73£1.84(P<0.01) = 7.20+0.68% FNE X
qomy, 43 DESe} #I%9] ethanol ¥ 100

mg/kg HFGAEES ABY BINE ehigis,

50

Ko

® 30

5% w

] 1 &
N D DR, DR, DR,

Fig. 1. The Effect of Red Ginseng Ethanol Extract

on the Influence of Diethylstilbestrol (DES)
on the Body Weight in ICR Mice.
N : Normal (Vehicle) D: DES 1 mg/kg (control)
DR,: DES 1mg/kg+Red ginseng ethanol extract 50
mg/kg
DR.: DES 1 mg/kg+Red ginseng ethanol extract 100
mg/kg
DR;: DES 1mg/kg+Red ginseng ethanol extract 200
mg/kg

Diethylstilbestrol (DES; 1mg/kg) and red ginseng
ethanol extract (50, 100 and 200 mg/kg, respectively)
were injected intraperitoneally to ICR mice once a day
for 2 weeks.

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

Asterisks denote the significances of the difference
between DES-treated control group and DES plus red
ginseng ethanol extract-treated groups (* +, P<0.01).

Histogram denote diethylstilbestrol-treated group and
diethylstilbestrol plus red ginseng ethanol extract-
treated groups.

Ordinate : increasing rate in percentages.

Abscissa : drug-treated group.
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Fig. 2. The Effect of Red Ginseng Ethanol Extract

on the Influence of Diethylstilbestrol (DES)
on the Liver Weight in ICR Mice.
Other legends and methods are the same as described
in Fig. 1.
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The Effect of Red Ginseng Ethanol Extract

on the Influence of Diethylstilbestrol (DES)

on the Lymphoid Organ Weight in ICR Mice.
Other legends and methods are the same as described

in Fig. 1.
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Fig. 3.
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9} 4TZ:9] ethanol HitH4y 50, 100 % 200 mg/kg
BERfRRBES K% 6.2540.43, 6.25%0.43
5.33£0.47(P<0.01) 2 S HPow, 553
DES®} #1#%:9] ethanol fitH#y 200 mg/kg HEH#E
B A= AREEUE BAE veh e,

10 HA titer (log,) 2-MER HA titer (log,) 10
Es " 88
5, o lek
b 3
) >

-]

¢ ‘2

- -

22 2 &
D DR, DR, DR, N D DR, DR; DRs

Fig. 4. The Effect of Red Ginseng Ethanol Extract

on the Influence of Diethylstilbestrol (DES)
on the Antibody Production in ICR Mice.

Other legends and methods are the same as described
in Fig. 1.

@ Arthus S FE (Antibody-mediated hypersen-
sitivity)

Arthus RFE9] #H+ Fig. 5004 B+ nle} 7
2w, RMEIERS T4 IEHEC) 17.96+1.740]
31, $fEEe] 5.67+1.77ald) sl DESS} 4159
ethanol #it¥ 50, 100 = 200 mg/kg fEA#LER:
2 &% 5.48+3.43, 4.29+2.85(P<0.01) %
2.82+0.14(P<0.01) & AEMHKAF FEI B
F Xy, %53 DES#} #139] ethanol #iHi4y
100 % 200 mg/kg HAERANA FEY L=
2
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™
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E
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T 8 .
a
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N D DR, DR, DR,
Fig. 5. The Effect of Red Ginseng Ethanol Extract

on the Influence of Diethylstilbestrol (DES)
on the Arthus Reaction in ICR Mice.

Other legends and methods are the same as described
in Fig. 1.

@ MeEdies] EnREEZRAmERe] olAE &

fefEAEREe] AN E] B3 BRe
Fig. 604 = ulo} o], 10° @S] Foiimiaol
e IEHE#ol 71.00+13.020]1, HEELS
64.80+12.122ldl 3l DESe} #1222 ethanol
4 50, 100 ¥ 200 mg/kg PRAIRAERS £4&
59.29+19.50(P<0.01), 62.00+23.64 %
51.04+17.26(P<0.01) 22 HAE B, %
3] DES¢F #1%:9] ethanol #itt¥ 50 % 200 mg/
kg HEAEREEANAY d4] RS BPE e
},

=3 107 BEY BEMEIAdE EEE
29.11+4.08°] 2, %HEEQ DES Hgfpe
18.44+7.211 ¢ Histe] DES#} #1%:] ethanol
W4 50, 100 = 200mg/kg FHAEIRERES £&
14.46+7.22(P<0.01), 16.21+8.26 % 12.67+
6.67(P<0.01) & HYE 2gsd, %% DESe
*[#9] ethanol #hH 50 2 200 mg/kg HFFA#ER
ol A FHEME] Uik

3. HpEtEZERRo olXls iR

@ BT EEUT HE (Delayed type hypersen-
sitivity)

BERBMRES) #Ee Fig 7dl4 2+ ule}
o), IEEREEC] 4.6910.540)1, HREEL 4.25+

3
1007 No. of PFC/10° spleen cells []_N"- of PFC/spleen {x10%) 1 34
801 . . 2
pay L1
60 18
40 12
20 6
ALY 1 |
N D DR, DR, DR, N D DR, DR, DR,

Fig. 6. The Effect of Red Ginseng Ethanol Extract

on the Influence of Diethylstilbestrol (DES)
on the Hemolytic Plaque Forming Cell (PFC)
in ICR Mice.

Other legends and methods are the same as described
in Fig. 1 (», P<0.05).

0.45¢]%) e v], DESe} #1%:¢] ethanol fiHi¥ 50,
100 % 200mg/kg BEAREREES K& 2.05+
1.04(P<0.01), 2.1440.94(P<0.01) % 1.04+
0.37(P<0.01) & ¥Rk tdle] =5 HEI %
L& 1yt

T
5 i
:g 4
Eﬁ - -
£ 31
£
32
3 -
= ﬁ
N D DR, DR, DR,
Fig. 7. The Effect of Red Ginseng Ethanol Extract

on the Influence of Diethylstilbestrol (DES)
on the Delayed Type Hypersensitivity (DTH)
in ICR Mice.

Other legends and methods are the same as described
in Fig. 1.

@ mfEsine] rosette FEcEE (RFC)

£ BolA BT MiEMine] RFCE %= #Hkf
AlER #RE Fig 8ol4 2& uls} 7},

IEEREC] 5.83+2.91%0°]1, HEES 4.00%



48 KOR. J. ENVIRON. TOXICOL.

3.00% 5o, DESe} #1%:2] ethanol #iHi4¥ 50,
100 = 200mg/kg GEAREHEL £& 1.256+
5.00(P<0.01), 2.23+0.12(P<0.01) % 1.02+
0.03(P<0.01) & ¥HEfol ol 2% FRI W
A5 B3,

10

=3

Rosette forming cell (%)

[N

r'ﬁ

DR, DR, DR;

N b

The Effect of Red Ginseng Ethanol Extract
on the Influence of Diethylstilbestrol (DES)
on the Rosette Forming Cell (RFC) in ICR
Mice.

Other legends and methods are the same as described
in Fig. 1.

Fig. 8.

4. Natural killer cell activityol o|x|& #E

NK cell?] EMRIERES fERE Fig. 94 2+
ulo} 7t} effector cell®} target celle] 100 : 19
wl = EEREEe] 32.33+13.47%°lx HEHS
63.67+2.36%°1%1.2™, DESe} #%2] ethanol
Mt 50 o 200mg/kg GRRIEEEREY &%
40.67+5.31(P<0.01) % 48.33+2.05(P<0.01)
2 HEREl sl FER BAE 23led, DES
&} #12:2) ethanol Hii#y 100 mg/kg HEAHRE
2 72.00+2.45(P<0.01) & A& EBiE 2
=3

w3} effector cell®} target celle] 50 : 1Y wfl=
IEER] 18.00+4.55°]%, HRHEZ 49.00%
9.09%¢91d] sl DESS} #1#:9] ethanol H#iHi%y 50
o 200mg/kg GHERERES &%  35.00%
6.82(P<0.01) ¥ 40.00+6.82(P<0.01)& =5
HEF HAs Boov}, DESSt #1#%<] ethanol
Wi  100mg/kg HPRTRERELS  54.67%
12.68(P<0.01) & A& BME 2ch

Vol. 6, No. 1~2
72
- E:T=50:1 b g
100 Effector cell : Target cell=100:1 Sl=ol 60 =
= (E:T) I
= a
£ 8 - w83
g " 8
= Y
S 60 " 36 2
N =
% 40 AU f;:
= ©
52 H 12 %
G}
P4
1NN

N D DR, DR, DRy
The Effect of Red Ginseng Ethanol Extract
on the Influence of Diethylstilbestrol (DES)
on the Natural Killer Cell Activity in ICR
Mice. '

Other legends and methods are the same as described

in Fig. 1.

N D DR, DR, DR
Fig. 9.

5. KE#IRe EE BERR

KEMESY  ®ERES  #iEstd  corrected
phagocytic index 2 #2853} #R+ Fig. 1004 &
L wlol o}, IEEEo] 39.08+18.6901 1, A
2. 27.42+10.200]% 2.7, DESe} #1#:¢} ethanol
s 50, 100 % 200 mg/kg GFRHEEES &%
21.9445.53(P<0.01), 25.85+6.76 % 20.67+
10.09(P<0.01) 2 #faf¢ol Haled 25 A5 2
odd), 453 DESS} 4159 ethanol #fiti#y 50 2
200 mg/kg HrAHEEFANA I4] FES BPE

56 3908+ 18.69

—_ 0o < IS
=3 = & =

Corrected phagocytic index

o

gk,
D D E‘ ’i]

Fig. 10. The Effect of Red Ginseng Ethanol Extract
on the Influence of Diethylstilbestrol (DES)
on the Phagocyte Activity in ICR Mice.

Other legends and methods are the same as described

in Fig. 1.

N
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6. FRWBEEa MR o BE

FKigTEERA mEkEe] =X+ #
M= vl Feh

TEERo| 7,600+3,4430 3, #EEZ 5,020
2,9940}9l ov, DES9} #1#%:2] ethanol HiHi#y 50,
100 % 200mg/kg PRAIRERS £& 1,220%
796(P<0.01), 3,300+1,450(P<0.01) %
2,380+863(P<0.01) & #EEol sl 25+ F
BT BT Bch

2 Fig. 1104

12,000
10,000 Number of circulating leukocyte (/mm?)
8,000 r
6,000 7

4,000

.
L]
.
2,000
b DR, DR. DR,

N

Fig. 11. The Effect of Red Ginseng Ethanol Extract
on the Influence of Diethylstilbestrol (DES)
on the Number of Circulating Leukocyte in
ICR Mice.

Other legends and methods are the same as described
in Fig. 1.

% ®

Herbst %2 #iERiol DESES EHiR] BE &M
g 1% 5o Blold 4 BuEBiE el ok #
3l om®, AL, mouse™ I rat™ef] glof A
WERol DESE #8133 #EN ) R
ERg #EinA el #HE=Irt. Kalland %2
mouseol] 1o14 DES7} s R st kEEk S
A A g MRERES KTAAE
AT,

A P 2 RiEshRol B HERE A
Lee &0] A%:2] ether #ith#7} ethanol &

ICR mouseol] ##5}o] sarcoma 180} adenocar-
cinoma 7552 JEEFAS WA 7oA #iiSHA
om™  Gong %2 A#Z9] alkaloid #EIREE
sarcoma 180 cell-Z #4#3l mouse?] ERER 2
o 2| 7}A] AL AT Al bR
o] HER D™, Ryu F-& A% Fil ether
Higgmo] 112103+ P388 leukemiaol 3] fHfiEsE
H-S Pl ek sk, =g Yu 2 A%
o] AGEHE FH o] mouseol| Lol Al REIEAR HhR
7F 985 #HEdd o™, Kim % A% fA
ether Hiti#me) $4o] RIGHIGIMER #atel B
oo lEtERE BRI Aok #Eskl
78 Ahn %2 ethanol®| BEHAE MIHIERA ¥
sko] AZ:9l ethanol fiitidpol R o MARMER
FErERIel ik #istale™.

webx DESe] RgfEol 3t #1229 ethanol
Hite) R HEE o BHES A BB 4
Fol| #dtod EgEshd o Ak

1. & mgRol ojxle BE

FRige] #ieE ity SEBA sk o,
DESs¢} #1#:2] ethanol $#iH4 50 mg/kg AR
Froll A = #REr] 3l AEMAT BPE Bl
v}, DESS} #1#9] ethanol %y 100 mg/kg #
A AE FEME Jv BnE 23 (Fig
2). o)=3l e EEE= DESE #sg 14,
el B % a/ER T reticuloendothelial (RES) o
¥} BT WIEEAEE TMEC) FEX3 = Loose
o] O —Fle Ao vlRe], HE
ethanol 4 100 % 200 mg/kg #mEEl FiE
o] EEo| WhnE 4| ethanol Hitiel HERD
Foll 43 Aoz Erdot

TSl QoA MlEe ¥ HEILE BERR
8] DES9} #1%52] ethanol 4% 100 mg/kg
oA A8 BmE 23lov, DESst
#T252] ethanol Hliti¥s 200 mg/kg FRH R A
* 7Y BoE 24 (Fig. 3). oloh2 Mg
 mE e W GA] 4129 ethanol fitHspe] A
ol k3 iR el
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BalRe] $HHEE e BiRFEol 3l DESS} 419
ethanol #ii%y 50 % 100 mg/kg AR
Ae BES HEimE 2gey, DESe} 3ol
ethanol fii# 200 mg/kg FrRIGHEE A= FE
g HAE Bt} (Fig. 3).

o}= mouseol| DESE #83 &R, 50% L L
Bafgel Aol ks wREEk BAE g
Highman %3} Kalland %] $5:° "9} #H#ER R
o] #4858 u|Ath: Boorman %] ¥ 2 Hol,
Baix o Belge] ERO| B/ v Bt RERE
of #e] & Aoz B

2. WEHBRF o= K

O s ERE o 2-ME GiEgEREs @
¥ Rmkel 3 bigsel HEAe] REESZA
T-dependent antigenell #131 ®gHifEe] £S5
ehdl = figiEe| ol Rk @ERET HRENA
{ET =9z, DESS} 41#:9] ethanol #ihish rHIR
wEpol A FEM v B E gt =3 2-ME
TR RE T BHREC A (KT =193, DESS} AL
2] ethanol iHHr 200 mg/kg A EE A=
B sl AN e BAE 2ok (Fig. 5).
o] #1%:9] ethanol #itti#yo] DESS] Higd4E #0
HilERS B ez Az

@ Arthus FE2 BEETC EAR HURC] L
JB-HiEE RGEAHE sl Mol sl
MBS BHEAIZIH, PR 4K Fgke mast
cell= 28] =] histamine % leukotrienee]| %
itk pmzke) BEEfER-S BMAIZ 2, EEsted &
ZkE BMER7} lysosomal enzymeS- iz led
RIEFFES (REA 7= Bl o2, $EEE 3l
DESs} #1Z:2] ethanol %y fEHREE 4 H
#BikFNeE FEME v BE 2o (P
0.01) (Fig. 6),
DES®} Hifg4E #HWERS Ao
ethanol il ez FES w37 &
olvy, =3} #[Z¢ ethanol fhiH4e] mast celle] &
o WEBZ 1EASINY] WlFez Az

B M Hi3E BiME (PFC) & HRE

o=

Vol. 6, No. 1~2

ol 3 DESS} #12:9] ethanol Hiiti#y 50 = 200
mg/kg AR ERAA FEE v BAE 230
(P<0.01) (Fig. 7).

B rESl Arthus XFE, RMEREERRE
ol RS AmPER RS B3 HRE M
o}, DESel k3t M ERZRES] KT+ Mg
KEMiEEe] KT B o= Slijivic %3
Toivanen %9] #2:8% DESE #£38 mouseo]
oA PR FE-S il Z ok Luster 9] #idh
8 u) pafgoll 4 DESell K3 T-helper celle] N2
= oithe Kalland %9 #&E2 v]F0], DES9}
#ZE9] ethanol #HYy HRARERC]A #1259
ethanol #iti#pe] FRe] BN DES BHiE#
H#EH o} Immunoglobulin &% 2 T-helper
cell #fex o}= T-suppressor cell #HeS FUHEA]
7 B BIRS o % HflAgl Aoz Bk

3. MRt olxs HE

@ EETUEERME (DTH)-& BE #kEEke] 4%
gk lymphokines®] {1247 {#:ER T2 Bl #Ksl
A BALEY, s KEMA) 2ol FEdE Ao
2 oA &= v, DESs} #1%:2] ethanol i
By BERIR BB HHEEC) vl FEM U ETE
H A (P<0.01) (Fig. 8).

@ Mgl RFCx= T-cell % KkEfirl =
+ rosette cell & BT + ot k#4 T cell
o] 7lo] FAfZIctx 3I%=u®, DES9} A%
ethanol flii4y FERAMRERS HERC LI H&
H Ud+e MEEEMiEe] RFCY KTE 2goH(P<
0.01) (Fig. 9).

ol2dqt DTH ¥R & Migiliue] RFC &R 3
7l A7+e o], DESE #8283} mouseoll oA g
f#FEHED DTH RFE o #hEsRRE-S #ifildchs
Luster %9 #i%%9} DESE: cyclic AMP BES
BinAlZleks Weissman #¢] ™2 n]Fo,
DESS9} #12:2] ethanol #iH4y BrAIREEES T2
2] ethanol ¥l MRS E fERSIe] HEEE
2o} $MR cyclic AMPS $BMAA  #kEER]
mitogenesisE (A s}1. lymphokines A #-2 #7f]
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Blo] e rosette S FIHIA A2 WREM:
T-suppressor cell®] FHES FUH#A| 7 Mk RE
T U5 ETAIA Aoz BeH,

4. FEEN Bl olXls BE

@ Natural killer celle] &L [EEY ®E
8~903) EERES-Te ¥el] HEHUSHe ARk BREER
(Large Granular Lymphocyte ; LGL)2] —f&o
2[RRI EEsh, B FEREN %
B REsty] Bt FBifishe ul, B
Al NK cell®] {tfo] @instlem, DESe} #1Z
o] ethanol #iHi4 100 mg/kg HEFIRER] A=
HigRol el FEM AT BNE o] Mol K
3 DES®] #ifashe] 18igo] #ifFsl, DES} 4T
#io| ethanol #liti# 50 = 200 mg/kg HFAREARE
o A= DESQl #iEael 3l AEM: v W5
2ol (Fig. 9).

DESwqHS- #8235 #iiagEe] NK cell &< &
= DESZ #4238} mouseol] 3114 NK cell®) i&H:
o] WA=k Kalland®] #iE® b= MR #
RE 2o, ol BRI HE, BE, BE
A o R o] ER EREE= Zo] ohd7}
BgiEl 3, =d NK cell 2 #in: in vivool
A JEMBol $eto] kBT dkche Haller %3} Kasai
o] R ¥ol, #1Z| ethanol 4y #&
Bigrol 443 DESY NK cell activity®) #jkahs
= #IZ9| ethanol #iti#= DESS] fFA# R
= FEHS FEole oo s PR PifEs A,
ololl %3t IEfES mechanismol BisAE o B2
W37} #fr=lojof & Zlojr},

@ KEMR B TR K3 RigREe) B
BA 4 interleukines?] &iiioll EEE 1REIS J}od,
o AEREC] MR Rl HEBE 7 HeHE
W sk 2 FAS L Y= ul, DESS} k1%
2] ethanol Hii¥y HFARERES HlEto el &
B e BLE 190 (P<0.01) (Fig. 10),

o]+ DESE S8 3t mouseol] 3ol A Hfins
BVEA, BAERES ¥ MM MiaEERol &
3 BHFEA KEMEY el s

Boorman %2] #5%el= MRS RS 2YS
olwim BN S5 ZRol HEFE Zeo] ohdsl
ok, =38l 4132 ethanol fitH 50 = 200
mg/kge] DESe)| 443} lymphokines®] FZucHns]=
st 24 ARl EHES ol KTAIZ A
o2 FErpEc

Q.
L

5. kiSRS MMl D|XE ME

B sl DESe} A12¢9] ethanol Hhidy
Mgy FE8E U= BPE 2o (Fig
11). ol DESE &M#£23k mouseol SloiA]
phytohemagglutinin (PHA) 3} con. Aol #3} #k
BBk S #1084 71 ok Luster 559 #é P2 0]
Fof, #12:2] ethanol fitt4yo] DESel ksl #if]
H ophEEke] EMEC] HES vlH, AMmEke] EES
st mmER7} wAE Aoz ER"c

]

B

Mouseol| 3lo14] DES®] &g F kol nf = A2
2] ethanol #liti#pel &2 o3 2

1. DES BEfMspt> IR R ol saEiEm
7 g & BE by B s B, BB
W o MR R S (KT A2l ew, KEiii
o) JEHES] KT oF RAGTEIR O MBkELS] & K
3lgi o), natural killer celle} &2 #0147
c},

2. #1%9] ethanol M4 GRAEEES $RE
ol DES Ejgpsmiell il pERmMES 53
BAE ¥ 3, g # BEE 4122 ethanol
it 50 mg/kg HEAIIER A= FRBT BOE
Hojor), ##9 ethanol % 100 mg/kg {5
B FED WNE L9, MIE Y i
o] # B = A1) ethanol #iH4H 100 mg/kg
PrRZRAFAN = FBE Eins Lo}, ArEe
ethanol #iHi4¥ 200 mg/kg GHARERJIA= AR
g BE By

3. #LZ9] ethanol M4y BFFIREEES HHEEE
ol DES Egfsgto] ol samittais KIES
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HRERES AR BLE oL, 453
9] ethanol % 100 mg/kg BHAFRERANA =
BTE £33

4. #T%2] ethanol #iH4y HrREIIRERES $HIREE
9l DES EBEfg#s#to] sl natural killer cell®]
il A1Z:9] ethanol HhH4# 100 mg/kg HFAKE
Ao FEI BENE Hout, A
ethanol ¥ 50 2 200 mg/kg i FA#EEEN 4
T ARG ETE 293, KEMIES iEiEat iy
EIRA MRS AR KTE 2dadl, #3] 4
%:2] ethanol Hit#y 100 mg/kg HEHLE R 41 &
ETE 3470
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