SoMEIStoIRl Hl 184 45

A2 Saponin Rglo]

Korean J. Oriental Physiology & Pathology 18(4):1021~1027, 2004

B3ld BE T cell9

cytokine ¥ H]o] v x| = G

Panax Ginseng Rg1 Enhances CD4+ T Cell Activities and
Modulates Th1/Th2 Differentiation
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Panax ginseng has been used as a typical tonic medicine in Asian countries, such as Korea, China, and Japan.
It has been reported that ginsenoside Rg1 in Panax ginseng increases the proportion of T helper cells in the whole
T cells and promotes IL-2 gene expression in murine splenacytes. These studies imply that ginsenoside Rg1 increases
the immune activity of CD4+ T cell, however the exact mechanism of ginsenoside Rg1 on helper T cell remains to
be verified. The present study tried to elucidate the direct effect of Rgt on helper T cell s activities and its Th1/Th2
lineage development. The results demonstrated that ginsenoside Rg1 had not mitogenic effects on the unstimulated
CD4+ T cell, but augmented CD4+ T cell proliferation upon activating with anti-CD3/anti-CD28 antibodies in a dose
dependent manner. Rg1 also enhanced the expression of cell surface protein CD69 on CD4+ T cell. In ThO condition,
ginsenoside Rg1 increases the expression of IL-2 mRBNA, and enhances the expression of IL-4 mRNA on CD4+ T
cells, suggesting Rg1 prefer to induce Th2 lineage development. In addition, ginsenoside Rg1 increases IL-4 secreting
CD4+ T cell under Th2 skewed condition, while decreases IFN-y secreting cell in Th1 polarizing condition. Thus, Rg1
enhances Th2 lineage development from naive CD4+ T cell both by increasing Th2 specific cytokine secretion and by
repressing Th1 specific cytokine production. Therefore, these results suggest that ginsenoside Rg1 might be desirable
agent for enhancing CD4+ T cell's activity, as well as the correction of Th1 dominant pathological disorders.
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o). ABS IR B4S Mol A9 AslE AAE Az
9 7158 P& AT Z8LE o8 Ig # o)
SUxEY, SIEIArEY, PstressAHR, HAX s ST
', A7 uEd 28558" Sol ria geH Utk Az
SEEY saponin@F UTIL] ginsenosides= AZEQ] UE|EE
of Qloji] 7Ha EQ3E QAEA HESHQ] 750 Bol |F
5o} gkom™, o] & ginsenoside Rg1E M o] X|2t 26}
& gHo] 71a B2 saponinCE oeix ok Maly)=9)
ol MY HHE gduole T celld] £} 8HE 717
RAekg Auighs AL 2 H7]E= ofgrt Zehv HE7|s9 e
oA T celld] B3l WE7|59 X U M5 & aEQl 1
o Hejdeloll 5338 €45 HAFA Hed, olzs 2
ZFAEQ d8rg dl= AL cytokineolh FZ IL-1, IL-2, 114,
IL-12, IFNyE2F O]& cytokine?] FEFOFE naive CD4+ T
cell® Thl cells} Th2 cellg 2&SHF>". Thl celli23}te} 2
F IFN-y2H|E XRZE6h= transcription factorE T-beto]Z} §h
Th2 cellZ 238 w] HEe F= IL49 transcription factore
GATA-30Irk T cell 31804 g S412 HElHel |t
2 FERIA APiHEd o) deix] dEe waA skt
Thl/Th2 E3latgo] £Q%F H&s 3t Thl cello] HEEHA
RO FujEls BRI FFA T2 APHEE S0
HHEGHH Th2 cello] }E5HAl BokAIH 71 8A] A4]olut &R
g Hlgs 22 delAl Aol wdsiAl ok AS7K1E Rgl
off i3t JFE= EElE CD4+ T cellof4] IFN-y mRNA9| s
2 Z2AA Thl cell £ WY WEE YASIL Th2 cellFE
Hy use IURIchE RAg Eisigout?, Bad
Th1/Th2 cello} 4] cytokine 2H|QFIE EQISE It Qi
Folrt ool Rglo] T celld] HEULS 7]Holl A ABY g5
o] o3 WS S HATISol| HASI=AE Bl LA} $
HE ka3 22 7ol aike EU]d Ridhke volct
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2. 189 Ax

Rgl& Panax ginsengollA] saponin HE& F&ETH Holm,
= EHHleIdE A4 TGl ARZSINTE Rgld) slEtd &
S MABHTEA £EE 9%6%0]M 852 194-196.5Co T

0% ok
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3. Antibody$} medium

2 AJeo)A=  anti-CD3e  (clone:145-2C11), anti-CD28
(clone:37.51), anti-mouse IL-4 (BVD4-1D11), anti-mouse IL-12
(C17.8), FITC-conjugated anti-CD4 antibody, recombinant

Mouse IL-4 (rIL-4), recombinant Mouse IL-12 (rIL-12) (BD
Biosciences Pharmingen, San Diego, U.S.A), Magnetic cell
sorting CD4 (L3T4) microbeads, Mouse IL-4 Secretion Assay
Detection Kit, Mouse IFN-y Secrerion Assay Detection Kit

.(Miltenyi Biotec, Bergisch Gladbach, Germany) 50| AFZZT|ICH

2 ABoA] MERLS 25l ARRE medias 10% defined
FBS (Hyclone, Logan, US.A.), 1% penicillin/streptomycin
(Invitrogen Life Techologies, Rorkville, U.S.A.) 10 mM HEPES,
11 mM sodium bicarbonate (JRH Biosciences, Lenexa, US.A.)7}
28 RPMI-1640 (Invitrogen Life Techologies)& AS313Ct

4018 Yt )

&3 BALB/c nfRA9] H|AE g FAVIE apsh
Z cell strainer (BD Biosciences Pharmingen)E AzIWHAC} +F
Ak v1gA zoll €T HMAE 915} 5 mé Pharm Lyse (BD
Biosciences Pharmingen)& W1l 527} k24171 & MZJ B
5o} A= tubeo]] 5 mO] mediaE H7¥E F 300 xgoilA] 1027+
YHEeolL NS AASINCE @2 AZIHES 1 nd

media® B73} £ trypan blueZ @51 AESE SFHEINC

5. CD4+ T cell 2]
HIAQTHE 1:107 cells/0ut =5 & 10 409 magnetic cell
sorting CD4 (L3T4) microbeads (Miltenyi Biotec)& F 715l 15

27} 4ColA] VISSIIEE 300 xgold] 1027+ ARE) &
GBS AT 5 ntel mediaR AHFIGCE GO AZRA

319t} Ls separation column (Miltenyi Biotec)& varioMACS
separator (Miltenyi Biotec)ol] ZX18} & 3 me9) buffer (PBS with
2 mM EDTA and 0.5% BSA)Z columnE EHAF T A E B
HE column QIO Z FRIGIHOM Al BFAHOI columng B
Slod mRALEZPE THA] 2 Q] buffer® columng 3tH & 1o] )
At Columng £213) H & 5 m9 bufferE ¥ plungerE

S04 CD4+ T cellg BER)sINTh

Y

oM

6. 4EE W S5 &F

Mitogen@ & A} WA 052 U YUul9] MEEE =45}
71 98 Cell Titer® 96 TM AQueous One Solution Cell
Proliferation Assay (Promega, Madison, US.A.)9] protocolE 0] &
315] 59] WIS 0185l CD4+ T cell HElsl § 4x10° cells/
9] T2 100 p¥ flat bottomed 96-well plateo]] AZFIACH
CD4+ T cello] 4+3EH platecll Rgl2 0, 1, 2, 5 pg/m =L & A7}
Sl 10 pg/mé anti-CD3e (clone:145-2C11, BD Bioscience, USA)7}
FYE plateollA] 2ug/md anti-CD28 (clone:37.51, BD Biosciences
Pharmingen) & co-stimulationSIACt. 098] SRIES 48417 S0t
37°C, 5% CO, incubator (Nuaire, Plymouth, US.A.)ollA] vQBIGACE

7. CD4+ T cell& Thl/Th2 cell2 23}
10 pg/mé anti-CD3e7} coating® 12-well platesol] CD4+ T
cellg 2x10° cells/mS] BEEZ AE & 2 pg/ml anti-CD28Z
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A% Saponin Rglo] 2518 HZE T ¢ell9] cytokine 2H|ol nlx)i= F&k

co-stimulation3}2AC}. Rgl& 0, 2 pg/mQ] STolAl 24417 ¢t
37C, 5% CO, viF oA} wiFSt & Thi cell plate= 50 U rIL-2
(Sigma-Aldrich, St. Louis, US.A)%} 10 ng/ml rIL-12, 10 ug/mé
anti-IL-4 (BD Biosciences, USA)E, Th2 cell plateol= 50 U
rIL-29} 10 ng/mé rIL-4, 10 pg/mé anti-IL-12 (BD Biosciences
Pharmingen)S F7ISHL 3 &0 122 B2I5ITE 48413 &
MEZE PBSE MAESE & 10 pg/ml anti-CD3e%} 2 pg/mé
anti-CD28 re-stimulationd} & 24X17+50F HAQERIZ] BIXICH
8. Secretion cytokine &3

CD4+ T cellE 7.9] 23 Zo| 2algh = AF5] fisidd
wash buffer (PBS/0.5% BSA/2 mM EDTA) 2 (= 300 xgo4]
5871 SAEE} 3 & wash buffer®2 2H AMAEFIQICE Cold
medium@ 2 90 ui/10%ell 0] FTE NZARZS resuspension
Bl catch reagent (Miltenyi Biotec)& 20 pt/10%ell € H7I5kd
4°CollA} 587F HiSHL warm mediumQE A Z427} 1107707}
FEE 548 5 37°ColA) 4027 viesiErt. Cold buffer 5 mé
= 300 xgoll A 10827 A4 HEelaled A& & A4ENE AAsL
cold buffer 90 ut/ 10%ells 2 M ZARNZS resuspensionsitt.
710l PE-conjugated Detection antibody, FITC-conjugated
anti-CD4 antibody$: H7} 8F & 4CollA] 1027 M6 cold
wash buffers 28 M&A Bt & FACScan (BD biosciences Becton
Dickinson, Franklin Lakes, US.A)O 2 EAISICE

9. Real-time RT-PCRE 0]|&¢} cytokine ¥l &F
1) Total RNA 27]

7] dgollMe H3 ZHOE CD4+ T cell Thl/Th2
cell2 E23Igt 5 MEZ AFSlo PBSE MASIAL Trizol
solution (Invitrogen Life Technologies)g ©1&, #EAI
protocolo] 51 total RNAE 22]81%ct MEATEE pellet
pestleE o|&dle] TAZBINCE TASKE ol 500 p09]
Trizol solution& H71SII 7PEA A3)6 & A0l 587 gt
SA73ch o] o thA] 100 9 chloroformE H7}skd ZF

T U204 327 gESA1T] thE 4TolA] 12,000 xg2 15
P oIARE] St HEds AMESR FHA H711 of7]dl

0 w9 isopropanolg H715lo] 1087 204 BISA1ZCE
7} TRA] 4°Col|A] 12,000 xg2 1587 A4 B2 39t 45dH&
AMAS & pelletS 500 Q) 75% ethanolZ AT = 4T
7,500 xgZ 587 I 2e] SIHCt AEUE AAS Z pellets
%5k 50 409 diethyl pyrocarbonate (DEPC, Calbiochem, San
Diego, US.A) Ag] £F40)] RNAE =01 T} spectrophotometer
(DU500, Beckman Instruments Inc., Fullerton, US.A)E 0|28
B sivict

2) ¢cDNAQ &t

<DNAQ] 34 M-MLV Reverse Transcriptase (Invitrogen
Life Technologies)& 0}&38ld A EALY protocolol] 5k 414]
BICh 25 pgQl total RNAO) 1.1 49 10x DNase I Reaction
buffer, 1 2] 1 Unit/¢ DNase I (Invitrogen Life

-
]

B Hr & 0
-\

Technologies)E & 718t & DEPC AE] £75 48 ol gh&do]
11 w7} =A 3 & A20l4] 15811 siesle] RLEEJSA B
Z DNAE AHSINCE B & 1 w9 vIg e m=z 26l
T Zofl DNAZF GOIUEAl #elsh] #1561 PCR vhag of
QILk 10 49) BH2Mol 1 0] 05 g/t Oligo(dT)12-18 primer
(Invitrogen Life Technologies)E #7715t & 70Col4 158 5¢F
HSA17] & 44D 2ol Yol RNAY] OJAHRE 015U
C} JiSoHol 4 p9] 5x first strand buffer, 1 x£9] 10 mM each
dNTPs, 2 4£9) 0.1 M Dithiothreitol, 1 4] 200 U/t M-MLV
Reverse Transcriptase, 0.5 9] 40 "U/pf RNase inhibitor
(Invitrogen Life Technologies), 5.5 w DEPC | SH4E &
Jiolol & RIE 20 i THEIL 37TolA 6027} sieksle
single strand cDNAE MBI HHE0] Byt vIgH= 72T
oAl 15821} wiekdle §48 2843} ol
3) cDNA9Y] Real-time PCR HI2

Z+zie] Bo] {AA weEE HFo] Qo EHE
(DNAZ real-time PCRS AA|3}40h 1 9] cDNASY 125
9] 2x SYBR Green PCR Master Mix (Applied Biosystems,
Warrington, U.K.), 242} 1.5 9] 5 uM sense, antisense primer
(Genotech Co., Daejun, Korea), 8.5 ul9 SF+E Wol 25 w7}
A 8 & GeneAmp® 5700 Sequence Detection System (PE
Biosystems, Warrington, UK.)oflA] PCR3}it}. PCR 212 9
5TolA] 1027} A& denaturationdt & 95T 157, 60T 60X E
4031 ¥h=ESIirt.  GAPDH
dehydrogenase), IFN-y (Interferon-y), IL-4 (Interleukin-4) %
HAKY] primer sequences Table 13 ZT}l cDNAw 742} 1,
1/10, 1/1002 serial dilutiond} & 7} =5 o 37141 PCR 5lo]
BOHE AMESIHTE 7 9iESN 9] amplificationo] GXlof &
3t Cycle number (CHE 71FE 0T EFIHE 1Al HE6HS
T, 7 SHAS) LTS GAPDHY waleg olgslol £
SIEIICE PCR BH2Ql &8 F 60-95T Alo]of A

SE &5l digl=4e AYsiRint

o

(Glyceraldehyde-3-phosphate

By
o
0

.
%

Table 1. Sequences of primer used for real-time RT-PCR
Gene Oligonucleotide seguence

GARDH RV 5 GGC ATG GAC TGT GGT CAT GA 3
FW 5- TTC ACC ACC ATG GAG AAG GC -3

4 Fw 5:- ACA GGA GAA GGG ACG CCA T -3"
Rv 5- GAA GCC CTA CAG ACG AGC TCA -3

Ny Fw 51- TCA AGT GGC ATA GAT GTG GAA *3:
RY 5- TGG CTC TGC AGG ATT TTC ATG -3

Tbet FW 5- GCC AGG GAA CCG CTT ATA TG 3
RV 5- GAC GAT CAT CTG GGT CAC ATT -3

GATAS Fw 5 GAA GGC ATC CAG ACC CGA AAC 3
RV 5- ACC CAT GGC GGT GAC CAT GC_-3

4 3

1. Rglo] 2lE CD4+ T cello] W&E] n]x)E F3t
Rglo] 9] APC (antigen presenting cell)7} glolT AH
HOoZ CD4+ T cell ME| HS PIAl=A 2RIV ol
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CD4+ T cell2 2|8t
Wi ekel 2 mitogeno]

Rglg sE¥E Boolil 48A1KS
AEfolAlE CD4+ T celld] MEE
of dggE mAA £ Yk o
anti-CD3e/ anti-CD28 antibody =2 aétivaﬁonklii—,% ufoll= 2 ug/
noll A CD4+ T celld] WEE0] F7HHAUE
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—
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Concentration of Rg1 (ug/mf)

Fig. 1. Proliferation of CD4+ T cell in medium containing various
concentration of Rg1 extract after 48 hrs incubation Sorted CD4+ T
cell were treated with ant-CD3e/ant-CD28 antibodies to activate T cell, or not Cell
proliferation was quantified by MTS assay. Error bars indicate SEM.

2. Rglo] Thl/Th2 cell skewed &}&ollA] secretion cytokine H
ik njAjs I

Naive CD4+ T cellof] 2 pg/mlS] RglE Figlal 50 U rlL-2,
10 yg/mé anti-1l4, 10 pg/mé anti-IL-12, 10 ng/mé 11L-12, 10 ng/
nd rIL4E 01838l 72 =0t Thl cells} Th2 cell=£ polarization
3t & Thl/Th2 cell Z1Eo)Al B2H]Z= secretion cytokine ST

=20
S flow cytometryZ E015F A3t Thl cell skewed &F&ollA

IFN-yQ] arsigto] 21% 24T O, et Th2 cell skewed 4}
sholl A IL40) waizio] 18.8% ZAst AE ERISINCHFig. 2).
A B
103, 103
I,.. 86.6% :
7.7%
2101
[
K b 101 102 103
CD4
(o
103
107
101
|
100]° -
" 1100 110; 102 103 a0 et 1162 103
CD4 Cb4

Fig. 2. Secretion cytokine expression of Th1 and Th2 cell
polarized from ThO Sorted CD4+ T cells were treated with riL-12, ril-4 antibodies
to polanzed CD4+ T celt for Tdays. Cells were stained with FITC-conjugated ant-IFN-
y, antL4 and PE-comugated ani-CD4 antibodies. A G Cells were incubated M
medium wvithout Rg1 extract as control. B, Di Cells were incubated In medium contaming
2 we/ml Rg1 extract

ok

3. Rglo] Thl/Th2 cell skewed &1&ollA] TFN-y, IL-4, T-bet,
GATA-3 mRNA W&o nj]&

RglS Foiglod 78 SQF vHARSH Thl/Th2 cellollA] total
RNAE Eg|5k1 cDNAE §Hd38}o] real-time PCREOEHN &
HALe wkslEre] @rvek Aake et A
1) GAPDH

7p7ro]  FEAQ W tslfSite:]
internal control @& AMZE GAPDHY] dissociation curve®} 7}
A wo] ZEF sampled CEIE J1ELE ZYFE standard
curves= AZEI9IC). Standard curveZ AW EI=U AHEE data
o] M3 AR ZA T} R2= 0.9966F LIERIA] standard curves
ZHFEG AL QIFEUT
2) IFN-3

IFN-y S2AXkd ther real-time PCR éﬂ} dissociation
AErslrt. Dissociation curves
Y2 URE Re
sy om =T Ct 39 MgaHARAZET R2E 099288
VIERIA] standard curves ZES ACE Q1F X RIC}) Standard
curveZ 0|85l Y sample ¥ IFN-y FHALY] AthHQ) oF
© GAPDHY] w}31Etg o] 8510 L2 24 normalizationd}$d
T} (Fig. 3). Thl skewed &}&olA] RglE 2 pg/mb FHEH TO
xR dlasie] 45% ZAsii

=k

ZtS  normalizationg}7|

curve®} standard curves

nonspecific PCR productt} primer dimer9]

1251

)
-
[=]
o
L

~
L33
i

50

IFN-y/GAPDH {%

254

0

con Rat

Fig. 3. Expression level of IFN-y Each amounts of mRNA were normalized
with respective amount of GAPDH.

3) IL-4

IL-4 SAXl thdt real-time PCR Z X} dissociation curve
<} MzZE5I T Dissociation
nonspecific PCR productl} primer dimer®] g4 2 iAW AS
S0IF90M BT Ct 2o HESIFRLZT R2A= 09922
LIERJA] standard curver H& S A OFE Q1FE| ULt Standard
curveZ 0|83l @2 sample B 114 FEAL] HAiFQA &2
GAPDHS| 25122 0|83} L1s 24 normalizations}Art
(Fig. 4). Th2 skewed 2}&ollA] Rgl 2 pg/ml TS T0] R
T3} vl sk 13.4% S716Irh
4) T-bet

T-bet SHX}0) thd} real-time PCR Z 3} dissociation curve
o} AEFEIETE  Dissociation
nonspecific PCR productL} primer dimer®} g4 & E AS

SOIGIHOM BT Ct B AHIARLLEY Rk 099462

o=

—
standard curves- curves=

f
standard curve: curves
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A% Saponin Rglo] 2818 BZE T cello) cytokine 2ol o= HEk

LIERIAT standard curvels &S 21 O F 018 AL}, Standard
curveE 0|85 A2 sample B T-bet FHAIA YTHHQ! 22
GAPDHO] 2}3ZrE 0|88k 1= 9 F4 normalizationd}3rt
(Fig. 5). Thl skewed &&ollAl= RglE 2 pg/mE FOI8H 0]
AT sk 47.3% ZHAsiich

150+~

100+

IL-4/GAPDH (%)

504

o

con Ra1

Fig. 4. Expression level of IL-4 fach amounts of mRNA were normaiized
weth respectve amount of GAPDH,

128+

—~ 100

£

X

0 754

o

P

g

® 504

2

-
25+
0

con Ra1

Fig. 5. Expression level of T-bet fach amounts of mRNA were normalized
with respective amount of GAPOH,
5) GATA-3

GATA-3 §X X0 thdt real-time PCR ZAX} dissociation
curve@} standard curvet= 25}t Dissociation curver
nonspecific PCR producti} primer dimer®] &€ UE A&
2RIIFeH BT Ct 4t A¥3H2AET R2E 099832
LIEWIA] standard curves AT A Q2 QIE T AT Standard
curveE: 018o}o] 912 sample & T-bet FHXIY] rh&{Q) ek
GAPDHY| w9}32rS 0|85l LBs S 24 normalizationd|3rt
(Fig. 6). Th2 skewed &&= RglS 2 pg/mS Fo8t o)
2T vl 18.3% 4AdIict

150+

=
X - I
& 100
a,
<t
o
<
= 50
<
[&]

o]

con Ra1t

Fig. 6. Expression level of GATA-3 [ach amounls of mRNA were
normaized vath respectve amount of GAPDH.
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FiFolgt A7) HOO FEOE Al VIFEA 9R
2R Hsks n4E, @S R0 Ao 47 BEQs
EME EoldhA HIS3l HiE THEN, o]R S wAlsld 1
AL EEHS SRGKE daog g & urk?.

wBREol A TRIEEH, oAl ‘B OlEkE Toivt A2C
Z Holn ool HAPCE onZA HEH Dol tha
#7190 Me7ias Yx|EHe REo] oy, Ao wig R
o) Felol ERS AEHRlole] AAA R Hol Bigas, wEEstE
A, PRETRE 59 BE5S S8 BEoM E
8 EE G Uttt 385 Ao & pEeee 2
£ e Tl AElels ACE ERJ Y a8e o
olsk= AOR ol ER & @R 28 dgech 3 &
BYE MRS 1) AR SIS HASKE AR ERT
A% AMS SHL AR BBEFEES SASKE AOE 2
U} RS AR A Lo BWEQ MEE WXshE
10F EH7F MU €% fMT FXsle] 459E EE

oksl= HOR A7 4 YTPP. IBEE ERY 2ok 42

0

Aok =)

of wigt Haeo &4 2 Aot dRL Z2FEriL sHlc
WA NEY B HAY HAEOE BRI 24,

X, HiEe a3 HEZ|BogN 49 HEE 84S

OlE Eslol USHEE ARHA H5oHA HI YR g

2 E3) QAY MEH WIS ugditt?. ST gl gz

HA 22 naive CD4+ T cello] Eoll AI=2E 2OH TS

cytokineS 2H|EA 35} A)71=H H#HSIEE helper T cello]2}
BEw, gyl Ho7r 44 dEsle EZEA T2 NZE
A3 GHe EE S cytokineolZhl BESHE TREFAY T
el & helper T cell2 CD4+E}e= HRHCHIZ S

=

2
o
Ql',
2
x

ZEHH T cell® CDB+oleks TIE EWH whazg weldh),

HE EalnEol Y U 4813 FEo @88 Ue

4 QAT Th Celldl 71g FQ8 B2 2 ySd me
(=)

cytokine@] BH|EHolcH* ), Naive CD4+ T cell® APCY]
MHC 1 £2 19} 2§tk Thl, Th2 P 7 g Bajaim**>),
ololl whe} cytokine BH] @RAIE tlErCt Thl @ZF&= AZY
Mool 7jolghe 2 Th2 cell MM W BAZE UTt
3030 v AlElol| Al Thl/Th2 cell HH20)A] Thil response
2 XA Y8 Holal I1Z Qs Thle] IFN-y7} 716kl
LA R gl A= Th2 responseZ A1PA1H Th2g) IL-47+ &7}
Sihe 20l EYHACHF?. IFN-y& Th cello] Thl cell 2] &
IBIEE S5l Th2 celld] ZHAE FHleHE HHHo IL-45
Th2Z29] 238 £XA17]1Z Thl MZE A= Bart Q)
Q. Thi/Th2 e 8189 B2 g
4 & (SLE), RUlElx BEY 59 HeEdE g waly
Aol £33 dar2 St

AZ (Panax gingeng)2 271LFRI} (Araliaceae)ol] <3}
E TRy REAERAN I B E AEOF ALESH B - &
OF pEfgol HkT HEMESHL “KETR, BEREE, K

[0
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Sk ZAgo] Qlof EbRLE 85 E Aol nskslel MREIE EM
ST UCF?. &)} Panax ginseng®] M|l 7919 FEEolA] vt
AE 307 K7} ginsenosides”} QUT} I & Rgle
macrophage-T-cell lymphokine cascade B+29] W tiAlo]4] 2]
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