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Abstract

Objective : The present experiments were designed to study on the immune-enhancing
effect of Mountain grown ginseng, Mountain cultivated ginseng, and Panax ginseng

Method : In order to compare the immune-enhancing effect of moutain grown ginseng,
moutain cultivated ginseng and Panax ginseng, the study was done through the forced
swimming test (FST), measurement of T helper Thl, Th2 cytokines and fatigue related
factors.

Result : Moutain grown ginseng and panax ginseng decreased the immobility time in
the FST compared to the control. Glucose, blood urea nitrogen (BUN), creatinine, lactate
dehydrogenase (LDH) and Total-protein (T-protein) in serum were investigated. The
serum achieved from ginseng administered mouse showed higher BUN, T-protein than the
control. moutain grown ginseng administered group showed lower LDH than the control
group. moutain grown ginseng administered mouse showed higher glucose than the
control. Creatinine was same in either experimental or control group. Ginseng-induced
cytokine production in human T-cell line, MOLT-4 cells and mouse peritoneal
macrophages were compared. Moutain cultivated ginseng (10-4 dilution) and panax
ginseng (10-3 dilution) were increased the interferon IFN-Y production compared with
media control (about 1.6-fold P<0.05) at 48 h. Moutain grown ginseng (10-4 dilution) was
increased the IFN-Y and interleukin IL-4 production compared with media control (about
1.4-fold for IFN-y and 1.6-fold for IL-4 P<0.05) at 48 h. Moutain grown ginseng (10-3
dilution) and moutain cultivated ginseng (10-4 dilution) were increased the turmor
necrosis factor TNF-a production compared with rIFN-y treated cells (about 1.9-fold for
TNF-a P<0.05), respectively. Moutain cultivated ginseng (10-3 dilution) was increased the
IL-12 production compared with rIFN-y treated cell (about 1.7-fold for IL-12 P<0.05).

Conclusion : These data suggest that three different three kinds of ginseng act on
immune responses in different aspects.

Key words: moutain grown ginseng, moutain cultivated ginseng, Panax ginseng,
cytokine, IFN-y, TNF-a

DU : FeF, 48 ZEA &7 Es 007-8 i pstejcistu s yastatedpl MAN MR
Tel : 054-271-8008 fFax : 054-281-7464 E-mail : xmen69@kornet.net
¢ B4 10/29 =™ 119 e : 1113

- 89 -




- ¥ BREF. AF RERBSY B|RAT -

I. &

Iz ofA(F3] AhHelA AdeAHoz
ofstel AT 4HE Walm, RKEES Q43 4
Aol AL $BE AHH oz AbdA A
AHE TE, ABL d9Hoz Polu =oi
Aup gk A BT,

BL LE #idte dEHY AR, QL
Aol Al RN B8 Jed wEte Pt
7 Aol 9AEEe AXG Holg, B3 ARY
& =23 asildd 2g v Abe 7Y%
27y ¥ BEE &9 doly &rit B
3l7] WEolgtn £ 4 AP,

AL fEUetE HRso F3, 42 F
Aoz oARFL e F2 FAZA UAFH
S E=F O GEE Fo] Frpdel EE A9
goog FHFHo fuh A I4H 8L
A RE ATolA FHAA HEHH, 2
ol F99 Asd% o]&5 3 UG,

(i BA @A M FHAL wizely F
F AREHI 3, o AN B AAH
oz g4y &Y A7 RgHol & F
"} A5t Qb wigel HR¥ 0 gt
AAzAENE PRI B Holuh Akt
A4 aela olgg wigtg iAo g Wy
ZHENY AFE AT AHolr},

£ AFox e A, A4, il 9% 1y
FRENE st 2o Y, FE 2IL o]
4% 54 Yo vAE 989 gz 229
gEHSE v 2 AT T AEFQA MOLT-4
Axe AF EF d2 ATzry Ruge
IFN-vy, IL—4, TNF-q, IL-129 A4 w3
£ E A7 v Jde AHE A7) Ba
3 wlo|t},

n 2%

1. 48 N2

ARPE FHEE AAEA AdA AHE FolH,
FeAte ANBE AFTY FFAA FREHA e,
AL FAANFAA FHE AE ARE AT
AbAH(208d 2, 9g, Mountain grown ginseng), %
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IL—4, IFN-vy
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Saline, M4, ¥4t Ade 79 TG AT
Foldtil etherZ whHAIZ thd, A%lA HF
g F 3000rpmol A 1587 B 44 2|z
44 st @3S Ao Y H=e @
g U=  glucose, BUN, creatinine, LDH,
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A+ T MEFQA MOLT-4 AXE 10%
FBS9F 1% penicillin/streptomycin®} 714
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8. Enzyme-linked immunosorbent assay
(ELISA)
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g ELISA 9hH o2 AAs9t).

=, anti—human IFN~y,
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4CoA 12A1F AUt 29 F 8] 5ojF
A{F-HE 9
albumin(BSA)E phosphate—buffered
saline(PBS)2 FAE blocking buffer® #H7}
Bho] 37ColA 241§ X3

A, 0.05% tween 20& &H-3F PBSZE 43
AF % Hzg A IFN-vy, [IL-49% AxF
upg 2~ TNF-q, IL-12 E&dx 2z+ Aol =
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oA 2412t B WA
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43] A3 ¥ biotinylated anti—human IFN-
vy, IL—49 anti-mouse TNF-q, IL-12%+
1% BSAE ¥H3% PBSE o]&3l9 0.05 pg/md
ez FAG T, wello] Hggdte] 37CoA] 2
Az Et A et

t}A), washing buffer® 73 M3 I,
avidin—conjugated enzyme 2.5 pg/ml FEZ
Zt wellol AHzlg thg, 37ColA] 30¥ FXT
% 73] AAstch ABTS 7124& 7 wellol
100 & 743le 10 ¥ 48& 5T o5,
ELISA readerE o83t 405 mm IFolA
IFN—vy, IL—4, TNF-q, IL-129 %4& &3
A=

A3td 2% bovine serum

s
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9. Western blotting
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IFN-vy9] 993 33 +&& 2487 943
o RIPA(-) lysis buffer(PBS % 1% triton,
1% deoxycholate 2 0.1% NaN; 412 HXE
€ 4 Ydd 9¥dE do] BCA fHoz HF
5tk 50pge] @RI S  AVGEFI} OF
nitrocellulose paperol Ho|3txx 10% skim
milk& 1A B¢ blocking  AlAT
PBS—T(PBSel 0.1% tween 20 TH)E Ao
d ¥, IFN—vZFAE 1A3E¢ A5
PBS-TZ Aold ¥ 23 33AE 3083 A=
81 ECL detection %oz #Q1&%}.

10. SAEH Hel

AYAFHE meantSEM.OE EABgoH,
SAEAL SPSS 9.0 (software)d A3
o, A 79 R3] A, AEA, a9 &
= Dunnett’sol W& one—way ANOVAE
A28 3, b8 ZAFE independent—t testE
AAEA p<0.059 RE Kt B3

m. X &2
UM g gst Aol lofM AL
Ao, olatel &3 6@

Saline& AT F9% oiz=za A4, FH4
A4E 29, 74 B¢ 543 APFE 8jud
A%, 29 F9 HEEARE UYzxTY A
138.2+13.45%, 2t T 739
134.0+£6.45%, A¥s} FA9FL 1320t
18.41%, A4 FoTo H$ 126.4+1847%2
vetstth a2en 79 F£9 BEAGFE gE2a
AF  134.4+29.75%, At FoTe AL
128.0+ 27.90%, AHM FH9FL 161.8%
10442, A4 FA9FY ¢ 121.61£28.02%=
vl o (Fig. 1).
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glucose, BUN, creatinine, LDH, T-—protein2|
ek WEE wiw Age A9, 83F glucose
e H3E g2FE 36619.4 Mt FRoFEE
358425.9, A4S 388+285, Ui
359£18 mg/de2 FH A FAFZAAT FIHHAU
1, BUNE tzZ& 18.17+1.0 2Ht Fo+
22.67+1.5, FHi FAQF 18.65+£0.5, 4t
FoZe 22.7£0.9 mg/de2 A A4 BAF
o] izl vlsl F7t= et

Creatinine& ZZ3 HF2A dE #Aol7t &

93i(data not shown), LDHE UYRIZS
904+135.3, A} FAFL 690+84.7, FH4
EoFe 997+88.8, A4 Fore

1113+88.8 mg/dtZ At FATAAT #ZaH
At @A W T-protein® #§F WIE Uz
< 497401 A FodTE 51101, ¥t
T 5.17+0.0, A FAFEL 523401
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Fig. 1. Effect of Moutain Grown Ginseng Radix, Moutain
Cuitivated Ginseng Radix, Panax Ginseng Radix on immaobility
in forced swimming test. Immobility time recorded during 6 min
in the FST in mouse given Saline (control group, n=5) or
Moutain Grown Ginseng Radix, Moutain Cultivated Ginseng
Radix, Panax Ginseng Radix (n=5). Results are shown as
meantSEM. » P<0.05; indicates significant difference from
the Saline group (control).
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Table 1.

Changes of Anti-fatigue Factors in Mice after 7
Days Oral Administration

glucose BUN LDH T-protein
Treat t
TN (ofdt) | (ld) | (oldd) | (mgfdl)
+
saline 366+9.4 (18.17+£1.0 9042135, 497101

3

Mg“éa‘” 358+25.0+(22.67+1.5690%84.7 | 5.10%0.1
Vout
é’“(;a‘” 388+28.5 |18.65+0.5/997+88.8|5.170.0
+ +
Panax G. | > *18'05 22.7040.9 ’”38‘85' 5.23%0.1%

values are mean*S.E.M. of 5 animals in each group
statistically significant value compared with control data
(*p<0.05)

2. MOLT-4M Zol| M IFN-y2t IL-42] 4o
RUNOIA ohab, Zhef o), clabel &3 v

T2 &3 dlojo}l @do] 9 Th 1 & A
24 BEAQ IFN—vo &4 833 o Xéi& Th 2
3 Ax g4 EAQ IL-49 AA oA 4t
A4t Aazbe] &3 xfolg TES B s,
Z4zE 107, 10 *dilutiono. 2 A8t 24, 484
o &, AS o)A IFN-v¢} [IL-49] 4§
ELISA wgo 2 ZA3qc}

z3% Az, IFN-v9 A%, 10 'dilution,
107 dilution2. 2 A2 § F EF d=o] uls)
24X 7kl A} B} 48417kl IFN-vel Aol
71eE B

48X 7+ A 10 %dilution, 10 'dilution ATFE
2 7tz Aahe 2.2040.34 ng/ml, 2.5010.37
WAL 2134035 ng/ml, 3.05+0.26
ng/md, AL 2.75+0.09 ng/ml, 2.40£0.23 ng/
miol At

lato]l 10 %dilution®] ¥EZ 48A13F HjRdH
AFxo A dizgol &) feojAd YA FrEkdth
(Fig. 2).

IL—4% 24A17F wigt MXoA] B} 4843
wjFg Aol Aol  Frkedch 1070
dilutiono 2  48A17t Helg FolM dxFL
0.51£0.02 ng/mi, AH& 1.02+0.08 ng/me, 3
Hake 0.63£0.02 ng/md, A4S 0.69+0.07

ng/mé,

A 153 A 28 2004 -

ng/md olick. 1074
oM YT

dilutiono.@ 48A|17+ A zlg
0.67£0.06 ng/m, AR
1.0940.03 ng/m, F¥4-E& 0.75£0.06 ng/md,
Qe 0.74+0.04 ng/md oIt Abato]
10 "dilution® 10 %dilution .2 48A)1ZF wjoFdt
AE BT iz vld] KA YA F7tet
%ot (Fig. 3).

[ 10°diution
33 10 diution
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Fig. 2. Effect of Moutain Grown Ginseng Radix, Moutain
Cultivated Ginseng Radix, Panax Ginseng Radix on IFN—7
production in the MOLT-4 cells. Culture supernatant was
collected from None or Moutain Grown Ginseng Radix,
Moutain Cuitivated Ginseng Radix, Panax Ginseng Radix
treated MOLT-4 cells, which were cultured for 24h, 48h.
Cytokines levels in culture supernatant was measured using
ELISA. +P<0.05; significantly difterent from the saline value.
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Fig. 3. Effect of Moutain Grown Ginseng Radix, Moutain
Cultivated Ginseng Radix, Panax Ginseng Radix on IL-4
production in the MOLT—-4 cells. Culture supernatant was
collected from None or Moutain Grown Ginseng Radix,
Moutain Cultivated Ginseng Radix, Panax Ginseng Radix
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treated MOLT-4 cells, which were cultured for 24h, 48h.
Cytokines levels in culture supernatant was measured using
ELISA. *P<0.05; significantly different from the 24h saline
value. *+P<0.05; significantly different from the 48h saline
value.

3. 83 =& did M=ZolAM TNF-a2t
IL-129] Mol A0IAM Lhah) Z= 4, 2date)

TNF—a& &5 o g, IL-12% w4
AEot 22 Y AT AX o3 F2 AAH
o}, IFN-vE #XE38l2 Thl AXE @347
= F.@ AE 84 EZSoIgY,

Azt A, AHal, Adatel WAl MXojA
TNF~a9} IL-129] AL AF3teA] A}
Aok T vpe2 B o4 HEo| rIFN-vy
£ ALt 6A17F T WS F, A4, AL
Az 1073 107'dilutiond] FEE
24213 Bt 2383

TNF-aE @502 AZJ FoA =i
0.23+0.03 ng/m, AMMEEL 0.36+0.02 ng/
w AEA §EL 0.2240.02 ng/ml, YATE
€ 0.3040.03 ng/mE YEOCZE TNF-a9
AL 4 Frhstglod, rIFN—ye Zol A
3 A FEolA TNF-a9 AL AASA 7}
39tk 10 dilutione. 2 A FoA, rIFN-
vAZT#S 0.321£0.03 ng/ml, rIFN-vy9} AHat
A 0.61+0.04 ng/md, rIFN-y9}
A AEEe 0.2240.00 ng/md, rI[FN—vy< <l
A AE?L 0.4440.12 ng/moZ rIFN-v¢}
A e rIFN-v¢}F Q14 HalzelA §9
A QA F718ktr. 10 'dilutionol A, rIFN—v
g Fe 0.32+0.03 ng/ml, rIFN-vy$& AHa}t
A2 0.1940.03 ng/mé, rIFN-ye &4
A HEgFde 0.60+0.04 ng/ml, rI[FN—-v& ¢
A AYdE 0.47+0.00 ng/mos rIFN-vy9}
¥4 AeTF rIFN-ve Q4 AgwolM &
94 A Frerok(Fig.  4). IL-12%&
10 %dilution2 2 AYF FoAA, rIFN-yHYZ
< 0.814£0.12 ng/m¢, rIFN—-v<+ M A
< 0.65%£0.09 ng/m¢, rIFN—v¢ ¥4 Az
T2 1.40+0.34 ng/m, rIFN—v9} Q4 A3

& 0.89+0.05 ng/mo2 rIFN-vyst ¥4
€ AY v /94 WA ST (Fig.
5).
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Fig. 4. Effect of Moutain Grown Ginseng Radix, Moutain
Cultivated Ginseng Radix, Panax Ginseng Radix on TNF-a
production in the mouse peritoneal macrophges. Peritoneal
macrophages (3x105 cells/well) were stimulated with rlFN—17,
Moutain Grown Ginseng Radix, Moutain Cultivated Ginseng
Radix, Panax Ginseng Radix or rIFN—7 + Moutain Grown
Ginseng Radix, Moutain Cultivated Ginseng, Panax Ginseng
Radix. TNF—a levels in culture supernatant was measured
using ELISA. *P<0.05 is different from (IFN— 7 treated value.
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Fig. 5. Effect of Moutain Grown Ginseng Radix, Moutain
Cultivated Ginseng Radix, Panax Ginseng Radix on IL-12
production in the mouse peritoneal macrophges. Peritoneal
macrophages (3% 105 cells/well) were stimulated with rIFN-7,
Moutain Grown Ginseng Radix, Moutain Cultivated Ginseng
Radix, Panax Ginseng Radix or Moutain Grown Ginseng Radix,
Moutain Cultivated Ginseng Radix, Panax Ginseng Radix +
rlFN—-7. IL-12 levels in culture supernatant was measured
using ELISA. +P<0.05 is different from rIFN~ 7 treated value.
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olate| Fat
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ShAoR A, AR, Aatel Fow WY
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27 A HE9 IFN-ve] %o mAes 94§¢& T
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10 "dilution® AF T 24A17  wjFEo

western blotting®& 433 ZAs}, [FN-ygHd
wEo] gzl s 2, Ak, A4 HEE
oA Frhstdlen, Auito]l AMtelny Qlitel
s wed gl ofsigid). ER AR
10 %dilution. 2 Ag& TR 10 'dilutione
2 AHg FolA IFN-vyaHz dgFo] oL
74t s oA IFN-v @9 e Aig
FATES RAH(Fig. 6).

-y 4§50 1

Fig. 6. Effect of IFN~ 7 protein expression by Moutain Grown
Ginseng Radix, Moutain Cultivated Ginseng Radix, and Panax
Ginseng Radix, in MOLT-4 cells. The protein extracts were
prepared and samples were analyzed for IFN—-7 expression
by Western blotting as described in the method. Lane 1,
Saline; 2, Moutain Grown Ginseng Radix 10-4dilution; 3,
Moutain Grown Ginseng Radix 10-3dilution; 4, Moutain
Cultivated Ginseng Radix 10—4dilution; 5, Moutain Cultivated
Ginseng Radix 10-3dilution; 6, Panax Ginseng Radix
10—4dilution; 7, Panax Ginseng Radix 10-3dilution .
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FRRG?Y, o] T PV FH e &
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o] Bge RISFPTY. e At AHAL,
Aite gga o] g vluATE T AHitol
24 98y M EFQAU HL-60 M ¥l apoptosis
37 AL #FHYY.
2 dFoME 4, s, datel o9
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