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Injinchunggan-tang treatment was investigated by ELISA.,

IFN-y of mouse splenocytes in 24 and 48 hour culture.
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The Effect of Injinchunggan-tang on Hepatitis C Virus Infection

Sun-Min Kim, Jang-Hoon Lee, Hong-Jung Woo
Department of Intemal Medicine, College of Oriental Medicine, Kyunghee University

Objective : The aim of this study was to evaluate the efficacy of Injinchunggan-tang on Hepatitis C virus infection, and to
clarify the mechanism of treatment by indentifying the effect of Injinchunggan-tang on cytokine secretion.

Methods : In vitro model of of HCV infection in MOLT 4 cell was used. The effect of Injinchunggan-tang on the
attachment of HCV on MOLT 4 cell was studied by PCR method. The change of cytokine secretion according to

Results : Injinchunggan-tang inhibited the attachment of HCV on MOLT4 in the concentration of 10-2ug/#4 and 10-1ug/
4. In cytokine assay, Injinchunggan-tang increased the secretion of IL-4 of mouse splenocytes and PBMC in 48 hour culture
as well as the secretion of IL-12 of mouse splenocytes and PBMC in 48 hour culture, whereas it decreased the secretion of

Conclusion : The results of this study show that Injinchunggan-tang(BEBE 15 FF#5) has an inhibitory effect on the
attachment on HCV on Molt4 Cell, and that it increases the secretion of IL.-4 and IL-12 of mouse splenocyte and PBMC. (J
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48 BA7} 209 Fo FAELOZ BFY H5 4
& o 1:5%] o 2k,

BelolA AR Hm, Wy, T, B, 18
15, 5080 S S3talo, o] FolA vole 24 1
& 72 #Es BEsel 52 5 Uk FEAA’
ol g Axel 71%E ¥ 4w e gm
o F99S BAZ Kol BAIRY AW L E5a
93, HEAN ARABOZ WHEFEKS A5t
vk,

BHEEITSS o] masiEs] A 2o AHSE B
BTSEI N PEER el iR, i, BT
BT HES NS FRE Bkl volel sy B
Qzage Az ERANE 2E2 2493 9
& Apolch FHIAS W A7E s 4
v9] wh2s hgutolel 22 %Y AFYUGL 4
g ol e B3, Fool BHBYTE BRol
@ AUAT, &0 PR BE A7, 09 3

of @ HEY, Ho] AT HEAE, 4
o B 19 Hholel s Bl Alo) e A7, %
9] Anti-HCV %7} wige] o 7 Sol sick

ARpe FA7E €Y vlold A4 el wAE
a3 9 A874E AFetnd A AH7A AE
2l Molt4 A ¥ HCVE ZHdA171E inviro A =

9 o) galel n, BiEIHe] C8 19 wholel 2
Zgol wAE 3 14, IL-10, IL-12, IFN-y 52
AelE7tel Buld) wAe G dYHoR B
sto] %9% AHE A1l BaSHE vl

M2 2

Q17t odutA Al ¥Q] Mold Al E

103 BALB/c ul-$2~ 47 5ule]E 2442C F-
FABANGIA 4521 alte] Ao)A) o)X A4
21 A|7|HA AL&3 3 B8] D peripheral blood
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Prescription of Injinchunggan-tang

Mo 12 o 12

Herbs Botanical Name Dose (g)
3] Artermisiae Caillaris Herba 50
HRR Sanguisorbae Radix 15
Bt Atractylodis Rhizoma Alba 12

ik 2 Hoelen 12
B Ployporus 12

BET Rubi Rrusctus 12
e Alismatis Rhizoma 8

AT Raphani Semen 8
H Aurantii Immatri Pericarpium 6
HE Glycyrrhizae Radix 6

Total amount 141(g)

PEEDES

5,000m! Round Flaske)| 33 &E2k423g)o] oA =S
YL, 3,000m 0] SRTFE Tlete] W7 #F/ F27
2 o &ee] 2417 /1Y 22 T, AT 2 of3}
g o] Al-Z rotary evaporator2 74t F&3}3L, A7
Z7)(Christ LDC-A, Alpha 1/4, Germany)& o] £-3}<]
AZNAHEE : 221%). Aol A1§87] Aol

ZH 3 FEE IS THS Imlol] 5A F AX
9 &L HR3}7] 93te] 0.45m syringe filter(Millex-

GS, Millipore, Co., US.A)ZE o 2}3t & AL8-8}¢ct

5) Zefolw] A%

HCV®] 9.6Kb 394 out primers2+& 23(5
ACTCCACCATAGA TCACTCC3', Sense)~351R(S
TTGTGCTCAT GGTGCACG3', Antisense), inner
primers2 = 37(5° CACTCCCCTGTGAGGAA
CTACTG3 , Sense) ~346R(S CTCATGGTGCACG
GTCTACGAGACC3', Antisense)Z o] -£3}%th.

2.y
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A v okl RPMI1,640 450mi 9l fetus bovine
serum(FBS) 50m!, streptozotocin, penicilin, anti-fungal
agent® 217t 1% =7t HEE Hrkstod A=Y
ol 2zt du-3A A E MoldA| FZ 24well plate
£ o] &3t 7} wellol] AEF7E3X10°0] HEE 2
Aot etk AxE ATudr oA COo.
5%,37C 73 A v FstAT.

QA A FE AE

ERERNSY F2d 0E AEEAE golry)
93), MoltdA| £E 96 well platee]l 3 x 10°%/well o] =)
T& 7 welld 10044 seeding 3 T HBHET S
extract® 232} Oug/ed, 10°ug/ i, 10°ugl pd, 10% gl 14,
10°ug/ 1, 10%ug/ td, 107 ug/ pd 2 10°ug/ pd F L2 A E]
AT CO: 5%, 37C B4 S) Al xujol7] Ul A 48
A7k <t vl dg ¥ alamar blue§9 & 7H2te] well
o 1004 7}ate] THA] SHA 22 27lo] Al Eu]jedr]
Woll A 4X1ZHE<E HEB AT 4417 F alamar blue
&do] W BEaioz Wald, plate readerg ©] 4
3tad 540nmof| A optical density(O.D.)& &% s} th.

3) FEAT

17t olm A A Q) Moltd N X E 24 well plate
o, Zt welle] MFEF7} 3x10°0] H 2 48l &
T3t oh. WA extract® ZHZb Oug/wd, 10°ug/
Uy 10%ug/ i, 10" ug/ 1l S5 =2 7)18to] 48413F B¢k 37
T, C025% 2739 Al ZjF7] WA u) Faldt.

4) Molt 4] HCV &3+

HCVO| ¥ $ate] d3-& F3ste] B F5A]7]
2] @2 Aol A 3 EE 27} 0.01%,0.001%7} H =
E DBRERS extractE 715t 4841 7HE <t i k3t
| E2ol 42 FEAAT AF 223 Foll 2 AE
T microtubed]) Fol, Ailfelste} METE FH3}
Atk A el H]Folx o2 Fatgo] gl violy
28 A|A3s7198 1ml phosphate buffered saline
(PBS)E 53] AHZ T, FHNL Wzl NI
BaAs ok

5)RNA &%

RNA<9] FZdl+= Pior C. 52| Single-step method
of RNA Isolation by Acid Guanidinium Thiocyanate-

X,

Phenol-Chloroform Extration® < /¢ ¥ 3} g

= o
ISOGEN(Z®) Imig AlH F A4 2 S B3

RS
& A Zof 7hste] AF2oll A SET WAE T SEF
chloroform 0.2ml-& 7}8t 1527F AA B0 &
E}%: E]-}\] 8\1“?]_ )2}%0“}\1 2_3%2_]: BO]-‘] ‘L]_- —?_’ 4007

A F 4T, 2Kx gl 1087 44228
o} pelletihS @712 A A E ZF ¥

W 75% ethanol-g& 7}34] vortexd 3- 47, 7,500 rpm
oI S AR AA S el a e
Az F 2R5E el DNAF o] o] &3}
At

6) cDNAR] 2t

#2] g RNA7} 423] Adxd F 7 ubed 1149]
FRTE 7tete] ¢As] S3A AT 65°C warming
bathuf o] A 587 719 3F & 20M2) outer primer mix
SHE 7F3taL, 70TAA 1087 thal o 71d e &
RT mixure(Pharmacia Biotech) 94 Z 7}8t1 37°Col
A 1A1ZF 90 Coll A 57T incubationd}$] T

7)RT-PCR

(@ PCR mixture 3] %

Pharmacia BiotechA} 234+<] 10 Buffer 7.5, 20M
outer primer mix 2.54, {5 644, Tag polymerase
1.0dE £33l 1st PCRY| ©] 83 PCR mixtureS
FHlstd

w3} 2nd PCRY] ¥ Q8 PCR mixture= EA}2] 10
Buffer 9.044, 20M inner primer mix 2.5, 20M dNTP
mix 8.0, TFT 69.54, Tag polymerase 1.04S &
Yated EH|8t )

@ 1st PCREA

Z} sample'd A|2E cDNAZE template® o], 1st
PCR mixture(Pharmacia Biotech) 754 & 7}3 &
thermal cycler(Hitachi, Japan)E o] 83}tc} 94 Col|A] 1
B2, 2CHA 15878 72700l A] 387F 30 cycles &
FZath

® 2nd PCR#}3

Ist PCRe] WA EA 104 E 3 38le] 2nd PCR

[+
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mixture 904 E 7}gH T 94T A 183, 42Tl|A]
1587 7200 A 383F 20cyclesS ZE3}191t).

8) Agarose gel 4] & DNAEQ]

4719) PCR A E 475 1.5% agarose geldl]
100Vel A 1A]7F E9F A 719 %3] SYBR Green 1
nucleic acid gel stain(ProbeeAN20 4 & 7}’3}01] DNAE
QM3 Z [lluminator’doll A bandE
laroidA}R1 7] 2 #<d sl th

9 B A E E2)

vpol2| 2 Al o] AEFAN o3 JTE
2o e dEHE Al 3t EEHETS
o} FEAS #elsly] sk 105% BALB/c v}
2 vrlel g @F2 AT 2 8|S FF8
PBS & oA 22& ¥ SeolmdFas
homogenizationd} it} 1 ¥, i ® X E o3
8a, Al ¥ EEH 10mS Ficoll-Conray &% 10m/)
F2AA, 2300pme.2 25E7F A4 A Eg
Al Z o} Tris-NH4Cl hemolysis buffer2 A8 & 23
3t T PBSE 33] MAFFTE Al ES 2,106 cell/ml 2
ZAsla] RPMI 10% FBSHI A & @3, HlEEFES
102/, 10 ugl 1 =2 A 7}5ke] anti-mouse
CD3eAb(Sug/ml)2 =8 37C incubatoro] A 7}
Z} 24, 48X 7hEet Wikttt o] F A2 g 35
3kl 1,500 pm .2 A4 Z2| A7) 1 A A S 2453}

Q13}aL po-

0

s =
ol 207¢d] E#ela, IL4, IL-10, IL-12, IFN
A3}7] 9 ELISAA 39l o] &5}tk

10) PBMC £2]

103% BALB/c ¢ PBMCE 3|43}7] §3ld,
mouse?] NS Rol Z&9| Ficoll-pague £ o2
73719k ke WS o] &3dle] PBMCE 34819t}
doTER) FH5E Zil—ro}oi PBSE 33 A|# s},
M Z 2,106 cell/mi 2 %A 8l RPMI 10% FBSH] ]
g ¥, %ﬁﬁﬂﬂ%é 100/ FE2 A7)sta
anti-mouse CD3e Ab(Sug/ml)E A}33}e] 37T
incubatorc] 4] 481 7HE¢ vl kel 48412t T A
FAEL 343l 1,500 pme 2 A2 A7 32 A
Ng 3)5ate] 20l Reala, IL4, IL-10, IL-12,
IFN-YE %% 3}7) $1% ELISAX ol o] 43131t}
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1) IL-4 2%

ARAel el et 549 HEx, 4 d
EF99 AY 504E 96well platecl] 7He+ T, 504
9] biotinylated anti-IL-4 &8 7} 31, 37°Co| A 24]
T Adaes 43 Ui
Streptavidin-HRP working solution& 100 //well ¥] &
2 Aelstn el N BAT F 48 A}
4t} o] % stabilized chromogenS 1004 /well B] &2
Aejekn, 2] S B 1T E B e
o] 2587 HA g T Fet v Folaty g
AR &BE 1004 /well A2)8}3 ELISA reader=
O.D. 450nmel A =4 549t}

12)IL-10 &%

AgAe il g A%d FEAs 4
1004 & 96well plated] 7}8F &, 37ClA 147
incubation3t = A2l o2 43 A3}t 2 well
9| biotinylated anti-IL-10 1004 E 7}8}aL 4204 1
A7t incubationdt & H2d oz 43 AUt
Streptavidin-HRP working solutionS 100 /well ¥] &
2 Aeleta AoA 308 WAt T 43 A5t
t}. o] T stabilized chromogen—— 100 /well H] & 2 A

213k, Yo Bol7A S o158 oo, AL
2583 PG & ey %&‘% et g7

2HS 100 /well 323} ELISA reader2 O.D.
450nmel A 23 shelch

1) IL-12 &3

ARAel oLl He HaE BEe 10042
Z-3F 96well plated] 7}3}HTE 504 9] biotinylated
anti-IL-125 100/well B] &2 7150 ALolA F
AIZE Bk AR & AlFd oz 43 A H3ta,
streptavidin-HRP working solution-g 1004/well B] &
2 Azaha Aoy 08 WA D F 48 423
4t} o] F stabilized chromogeng 1004/ well H|-& &
A1, Wol BolriAl gk ol58 Faoln Ae
o 3083 X3 & vheAS SlEty wheA A&
A& 1004 /well 2 2]3t3 ELISA readerZ O.D.
450nmeol| A 27 3kt

7t incubationdt
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14) IFN-y37%

500pg/miI A Opg/mi7AA] A 24ALe] vl 7Bl wheh
FFAL UE &, 349 FFHY AN 1000 E g
A E& 96well platedl] 7tste] 37CAA 2413
incubatoin@ T AFH Qo2 43 A3 H).
Biotinylated anti-IFN-yE 100 /well U] &2 7}5l 12
37T oI 3087 BAT F ARG oz 43 A3}
At} streptavidin-HRP working solution-S: 100 z/well
Bl &2 Alatn A 3083 WA F 43] A
Z3}l9th o] & stabilized chromogeng 100 /well Y]
&2 Melata, Yol Eo7HA FE ol F& FadA
A& 3087 A3 F vkeA S golsa wheA

2] Lol 1004 /well A28t SA readerZ. O.D.
4500mel X Zg 353},

15) BAIA

o] AN ATE Student s t-testdl] 2] 3ta] E7
HE FPon, P<0.05 £ o] AL f9
o2 ZFsgich

£

A
A
ELI

ol
_>|'[_(4

4

1. Alamar Blue assay

HBUERGS ol & AX54E goler]
A&, 3 x 10°/well Moltd A ol 2+t Oug/ i, 105ug/ 4,
10%ug/ td, 10*ugl d, 107 ug/ td, 10%ugl pd, 10 uglpd 2 1
wl/r FEE BHUENGS Ml A3} HHERSG
10%ug/ pd, 10%ugl i, 10°ugl e, 107 ugl e, 10%ugl pd 2
10'ug/ i FEANA AEEA ZEo] gle Aoz vt
E}stCHTable 1).

2. BfRERES 0 HCVel Moltd M= Fzt 2ol

ojl= &

BRI ES 10°ug/ M, 107ug/ 1 2 10w/ vl F%=
Z 7}3ke] 48x17F E<t uiek3t Aol 447 HoF
HCV 4 8% 33 F AZ29E 33 RNA
2 A3, E G $=9&4 22 HCVE] Molt
4 Alx2e] FRAAA L] &S AT F U
t}Fig. 1).

7 vpole]29f gt A AP v e ¥ O

3. BERERS0| L4 =28of) o|x|= &

10%ug/ i, 10Mwe/ vl == WHFES BALB/C
o} &~ 9] splenocyte®] 3 7}8l<] anti-mouse
CD3eAb(Sug/mD)E A28 I, 717k 24A17L, 48X 7+ 5
oF vl kah ujokel q]sq IL-4 2u]¥3s 2 BALB/c v}
L2409 PBMCE o] anti-mouse CD3eAb(5ug/
ml)7 715t 10"ug//1l TR WHEFE Ede
Z 48717 v e v A L4 Eu|HsE HES 2
I IL4 BV E EHE AZE 5 9) 9 rh(Table 2).

4. BWIEERFS0! IL-10 2H|of| o|xl= ¥E
10%ug/pd, 10" ugl . T2 PBEN &S BALB/C
o} £ 2 2] splenocyteo] A 7}3l<d anti-mouse

Table 1. The Viability of Molt4 according to the Treatment of
Injinchunggan-tang

Concentration of Injinchunggan-tang O.D.

Injinchunggan-tang Oug/ /(Normal control)  0.387 0.021°
Injinchunggan-tang lug/ 4 0.250 0.042*
Injinchunggan-tang 10" ug/ 1 0.387 0.029
Injinchunggan-tang 10?ugl pd 0.396 0.021
Injinchunggan-tang 107 ug/ p 0.392 0.025
Injinchunggan-tang 10*ug/ 1 0.392 0014
Injinchunggan-tang 10°ug/ 1 0.382 0.024
Injinchunggan-tang 10*ug/ 4 0.367 0.046

a); Mean Value of O.D. Standard Deviation
* ; Statistically significant compared with Normal Control(*; P ¢ 0.05)

marker control 10° 10*

10" (ug/ ¢y (Ijinchunggan-tang)

Fig. 1. The Inhibitory effect of Injinchunggan-tang on the
attachment of HCV on Molt4 cell
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Table 2. The Effect of Injinchunggan-tang on the Secretion
of IL-4 in BALB/c Splenocyte and PBMC

Concentration of Injinchunggan-tang IL-4 (pg/ml)
24hrs Control 804 0.64"
24hrs Injinchunggan-tang 10? ugl 8.27 041
24hrs Injinchunggan-rang 10" gl pd 9.05 0.70
48hrs Control 40.63  0.69
48hrs Injinchunggan-tang 107 ug/ 61.25 0S51*
48hrs Injinchunggan-tang 10" ug/ 1 68.75 0.34
48hrs PBMC Control 730 0.68
48hrs PBMC 10" g/ 9.63 0.58*

a) ; Mean Value of O.D. Standard Deviation
*, # ; Statistically significant compared with Control Data(*; P ( 0.05 #, P
(0.01)

Table 4. The Change of the Secretion of IL-12 in Splenocyte
and PBMC according to the Treatment of
Injinchunggan-tang

Table 3. The Change of the Secretion of IL-10 in Splenocyte
and PBMC according to the Treatment of Injin
chunggan-tang

Concentration of Injinchunggan-tang IL-10 (pg/ml)
24hrs Control 1561 254
24hrs Injinchunggan-tang 10? ug/ 1 1498 5.5
24hrs Injinchunggan-tang 10" ug/ p 15.60 501
48hrs Control 657.12 80.23
48hrs Injinchunggan-tang 10° ug/ 1l 598.12 57.12
48hrs Injinchunggan-tang 107" ug/ 1l 652.34 6322
48hrs PBMC Control 399.03 21.11
48hrs PBMC 10" g/ 411.50 29.44

a) ; Mean Value of O.D. Standard Deviation

Table 5. The Change of the Secretion of IFN- in Splenocyte
and PBMC according to the Treatment of
Injinchunggan-tang

Concentration of Injinchunggan-tang IL-12 (pg/ml) Concentration of Injinchunggan-tang IFN (pg/ml)
48hrs Control 543 1432 24hrs Control 80.13  5.09
48hrs Injinchunggan-tang 10° ugl 1l 6.01 098 24hrs Injinchunggan-tang 107 ug/ 4 6845 4.03
48hrs Injinchunggan-tang 10" ugl/ pd 731 1.32% 24hrs Injinchunggan-tang 107 ug/ 1 64.52  2.90*
48hrs PBMC Control 1023 197 48hrs Control 196.11  7.99
48hrs PBMC 10" ug/d 1345 2.01* 48hrs Injinchunggan-tang 10° ug/ pd 160.06 5.01
- - e 48hrs Injinchunggan-tang 107" ug/ 4 127.30  6.10*
; Mean Value of O.D. S D

) Mean Value of O.D. Standard Deviation 48hrs PBMC Control 29432 434

* ; Statistically significant compared with Control Data(*;P  0.05)

CD3eAb(Sug/mDE. AF=3L 5, 24z}t 244 7F, 48417
wjokgh wjokel o) IL-10 ¥uWsl 2 BALB/ce|
PBMCE &a3lo] anti-mouse CD3eAb(Sug/m)3 7}
Btoll 10"ug/pd HRRIFENF S WS o2 48A12F ulj )
g oal Al IL-10 ¥Rl¥slE HES 23, FAHS
2 o490 An} HolA] krhTable3)

5. BERRERS0] IL-12 28lof| ojx|= HE

102/, 10w/ T =] HEBUHERFSS BALB/C
o} & ~ 9] splenocyted]] A 7}3}<d anti-mouse
CD3eAb(Sug/m) 2 =3t T 24A)7L, 48417 =<t
vl et vl g el IL-12 $HRsE AES A,
24X 7E vk AA A L1289 A &AF
= 919l 2.7 (data not shown), 48417t vk = 10!
ugl vl FE=O) HBHEE Mo A IL-12 £89]|£2
< #EY F ATk E£3 BALB/co| PBMCE &3]
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48hrs PBMC 10" ug/pd

3t anti-mouse CD3e Ab(Sug/ml)Z 7}3toll 10" ug/ 1
FTEY FBUERG ol dd o2 4842 Fot ul ekt
Bz 9] IL-12 BH|M T [L-129] 52 #EE &
U A tHTable 4).

6. EIREATS0| IFN-y2H (ol ojx|= S8

10%ug/ i, 10'ug/1d =2 HBUHHHS BALB/C
o} &~ 2] Splenocyted] #7138l anti-mouse
CD3eAb(Sug/m)E A=3+ &, Zhz}F 24A) 7, 48A1%¢
v kst wioked o} IFN-yRuIHsE AES 2,
BIBUEAT S 10'ue/ i S|4 24A)7E, 48212 v
Al IFN-y ¥8)2lA & w3t} =3 BALB/c vl-$-22]
PBMCZ #2]3}o] anti-mouse CD3eAb(Sug/ml) H7}
sloll 10'ue/r FEC] HHUREG MFA 2 484
7 Sob ujoka wix| o] [FNy BH|slE AE 2
% BAMCE FlaAE ggkort AARGE B
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AAT 9] 29 : BREHEIFEC CF 2bed molg 29] AsTA AZZGA vNE 98 (9

S ©H(Table 5).
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C3 714 nlo)z) Ax flavivirusesol] &3} single
stranded RNA vlo]2] 224 oF 9.4kb(9,379) RNA +
AAE 71A 2 Lo, o] FAHALE core T 7} &
nucleocapsidZ A8t 21t} ©] nucleocapside A
4 25%% F £79 envelop BROE o] F0i3
envelopdl] ¢ o] glcfen.

C3 7+ o] 2% YFACE la, 1b,2a,2b,3a
5 A% 67) ©]/d2] genotypesS A3 31O,
o] 3 1b Ebloll Al F HCV RNA 3|7} 11,
AelH & X 5o W&ol oY Aoz Buy1 gln
» 3 type 1, 2,3 F2 JEAH, MFYPH Fo}
mg)7tel B, type 4= FEF ofZ7t E FEl
Lol Boln, type S ‘Folzel 7, type 62 Fdo}
Alotol] He Aoz Hmss Yok CE 714 Hio)
St S dodle 71 dalM e obd B
A ekskth HBV Hlg] HCVE 8% ulolelx &
=7} Rol Hlo|H A AAE AY AEFhe AL
PCR¥ o] 7&d Follok v]24 7hsdtAl =AUt vt
olgl 2 F4] &9 AFESQ HCV RNA 97het 7k
3 Bz AR ALTAo)dl e AT ZaaA7t
AotE Bas £ o 44 CF g slojAl rle)
elae] AL A E FAol k&3] M S
714& obd Rolghe A& AlXlele ZAoZ HolH,
ol  ulolH A F2 FEH &) Hx Alold
=8l gk AR A7) 98-S E3hth

A IgM anti-HCV core level®} 83 ALTA] £}-<]
FERA @ AT o FA7FE ALTA AL
ool BARL R A3 FAT FAWA Ae=
B a3led kel A7 RY7ide] #o 7b%
4 AN e,

kAol C¥ 7Y X8 Z84dol digh ddRn
2Ae # 599 BRurt I, AE84 d7e ok
HBad v glok T §92 AZRES 2 /N
& o) g8t ANE e AAste ddED B

ARBRIE 3 HF Ao

cd Be) Azd YA AYERezE B
ARA 22 @7iAY FEE a3l g Bol
i, o] interferon-ao|CH'®, x| 72| Qe 22 2]
SR g Bae ¢ glof Bol ek X8
o yhg-ste Hhg&o| FEA] Rt Agd 1E
Ragoz Q2 gyl a7z Utk 1997d
b5 NHAHE Bl 2o 03 2744 A9} of
o) oA ey £99) BeA s WEY o do

Invitro 48 & §-83 C¥ 21 upolz| 2 A9
U AMgeddts AFEAE AEHE fdl=
dextran sulfate®, amantaonin®”, suramin® < A} &3t
Ba7k ok

q7tel gt Bar#En 9l en, PCRY S o
&3 FAAe] SF AP H ol nEeE & 9

gxAE a3 giok

2 dlo]z)2e] S
Qo] ko, ¢EA B
3 invirro A G & B3 TO] 7HEd Aeolrt. of
o A HCVY invirro 34 R FolA
714 Aol Etu faEE YnrA AlEo Y
7 md g o] g3lo] HEUETES C3 4 vhol
Ha QA a7 BA3ACh
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T helper(Th) Al £ Alo] €711 FHjof wjg} Thi,
Th2 F=32 EFem 9low, ThlA Ale|EFlel e
2E IL-2, IL-12, IFN-y7} 901, Th2A Atel EFQl e
2 L4, 1L-5, IL-10 $o) o) mEERT S Wy
A9 Ao EFRL #Hlof| mlAle 93E nEs] 9
&, ThiA AtolEFII o 24 A8 &% IL-12, Th2
A Al &A1 oA IL-4, IL-10S A 3ta,
BALB/c u}-$-22] 82 Eoll @RIHHE X124l |

53 AGA Y W& A0 E AT E ST
Thil *}Ol E7I19 Pﬁ—}%o 2 gAEY AA,
AZU AL AA 55 & 4 deH o9 gt
o2 27 oJAAR %}% FuH, FrtEE 5ol
AL, Th2 Afel B7IRIS] Fo48-0 2= A4/
2435 Boll WAV E, 95, 718 F AEA o
21 & w e El% %—% E 5 on, #ungoz
8! ir.,_x-] o] Ago A ]
t}. Thi& *ﬂi" ARk 2Hg-sta, Thee =+
YA Huh-gof BAojstn gtk B24E SilE}.
£ AdoM e FEhiEE Mol 93] Thl Al
71 IL-129) Evjie] F718t3 T CE Y vlo]
#zo] 93 Ato]EFIR] ERj¥sld] dig Aoz
= HCVY 938} natural killer cytotoxic activity7} 2+
A2"rks Ba97b glom, IL-12& Thl B9 & =
dale XL FAL Alo|EFIl o 24, 11-129] #-H]
Z7}= natural killer cell(NK cel)9] &4 32 7% 9}
Hlol 2] & A A 7] & shsAdel Aok T A7|A
og7= ]]:N_y_O,] .‘?_u]é SE3opy, B N?;M%;a [e]

H]E Thl1Al9) IL-12 B¥]7} Z7teb7)e st ou

[¢]

IFN-ye] Eu|dko] 744311 L4 Bv)go] HA 3] =
7Vt e B2, FRE G < Th1°ﬂ A7 WA
& Th22 Fol&e WA ¥ ’\e gEs i
H7}b dokn A4S 5 ot o] YR A
g Thl Ydst79 522 M X Fj7t At b
FAA7L Folxl Aol BEERSG 54 § TR
a9 Azt YHRIPE Fato PAHer &

@ 4 Qok 28U IL12 U7t FEgens,
Th Alel AR FEea 2o olele ol
Sieh. Thl @eiAo] v} The Wejel 254
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dAe 238 Th ?i@'ml% F4A71= & Thl-
Th2H Y W2 24715 el 7hsd S w4l
d 7

& 5 glrt @) oje|dt Hujd HdzAdrEe
s uh gl

Hlolgl 9] 34 & dAdle Aoz A e
IEN-y2] Bu)7} dAE Ao 2 Ho}l KA
Hlolg]| A8 AMA 0 Z AAFA L g Aoz B
olch. oyt HRHAFES HCVE Mold A E£290] &
2 A Ee dutre] AET oy 3y His
QA3 ol el AlEul AYAdA Zgo shsAdel
Atk

ool Az Hol WMHES 1 wolgx
9} olo] g WA uheo ola AT s
7 AE AL 483 Ao AzZtEY, 35 W W
HA 2475 BeMe dAAT 52 33y
&R A7) o] FojHol B Ao Al

BiBiEAT S ol HCV 7hed 2 Heduhgof niAe 4
&S FEer] A3, A doFA A EL] Mol Al
Fo¢] HCV 3944 2 BALB/c v|-§-29] H]
ZA X, PBMC2] IEN-y, IL-4, IL-10 ¥ IL-12 ¥r]d
L2 A 29 o3 28 A8E At

1. BBEIT S-S 10%ug/id, 107 ug/fd 5 =M HCV
o] Moltd Al E29] F23H& FEEH SR AA3A
o},

2. IFN-y<] HH]o) glolA PRSI 107w/ 24,
48417t A2l ell A B3 29 IFN-y 247t £9]4
(A s

3. IL-49] Bl lojA RBUHEE 107 107 g/ 4
48A1ZF A Foll A Bl 2] 49 BH7} 5%
o|EX o2 R dUA FrIsIAen, drl o
IL-4 BH] 5% 10%ug/d 48A17F X el Foll A f2]
Al Z7tstArct.

4. 1109} #H)= BBRERE <8 freldle
W3 Holx] gt

5.1L-129] ¥H]ol| glolx] HRRIEE 10 /M 48



AW 9 29 : EKEHFEC] C8 1 vlol 2o AFTA AXPEA aAE 9F 6D

Azt Azl A A L) IL-129] #H]7} Fol 4
A 7kt on, dade el IL-129] $¥ =
94 A 3718k

ol gl WSS CEArtole 2] 44
of ek AA 283 HA 24& T HHAZERS
2Hgo] 9o, dAelM CF A freetA 283
T 3E Ao AlsdE.
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