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Fig. 1 Enhanced production of IFN-y and IL-4 in CD4" T cells from HCV-infected patients following anti-CD3 anti-

body stimulation.

1L-4 (pg/ml)

N.S.
12000 — —l
[ J
10000 -
®
. ®
E 8000 |
B
& o °
= 6000 |
z °
= 4000
. ®
2000 ®
0 T —
CR NR

*
700
®
600
500
400 7
[ ]
300 PS
200
®
®
100
E o
0 1
CR NR
* I p=0.0758

Fig. 2 Enhanced anti-CD3-induced 1L-4 production in CD4" T cells from NR before IFN-a treatment. No significant
difference in IFN-y production was seen between CR and NR.
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Fig. 3 Enhanced IFN-y/IL-4 ratio in CR compared with
NR before IFN-a treatment.
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Fig. 4 Sequential measurement of anti-CD3-induced IFN-y production in HCV- infected patients treated with IFN-c.
No significant difference in the cytokine production pattern was seen between CR and NR.
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Fig. 5 Sequential measurement of anti-CD3-induced IL-4 production in HCV-infected patients treated with IFN-a.
Because of insufficient inhibition of I1-4 production by IFN-a therapy in NR, the IL-4 value was significantly
higher in NR than CR at the cessation of the therapy.
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Table 1 Clinical data
Pre-treatment | End of treatment Post 3M Post 6 M
NO. Age/Sex Effect Genotype
ALT/HCV-RNA (Meq/ml)
1 63/F CR 2a 287/2.0 13/(-) 20/(-) 17/(-)
2 54/F CR 2a 37/<0.5 11/(=) 10/(-) 13/(-)
3 59/F CR 2a 56/2.5 10/(-) 12/(-) 16/(-)
4 52/F CR 2a 194/< 0.5 30/(—) 30/(-) 26/(—)
5 48/M CR 2b 46/1.2 22/(-) 15/(-) 16/(-)
6 58/M NR 2a 53/6.7 85/(-) 74/<0.5 55/4.0
7 45/M NR 1b 81/5.2 30/<0.5 141/1.2 99/2.2
8 58/F NR 1b 77/23.0 17/<0.5 91/20.0 73/14.0
9 61/M NR 2a 225/0.90 23/<0.5 79/0.81 52/0.92
10 41/M NR 2a 113/1.1 42/(-) 92/<0.5 83/4.0
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4 2 &P 5 2 & DY IFN-a DL HCVEH DD
DAHZALTHS ) LML TENY, OIS
A ORFBRE LT L0 LEZ NS, IFN-a
DA b AA VEECKITTEHE LTI, in
vitro DB Tld d % 2R N ORI CD4 FE T
ML DWW IFN-y A ZIRIE$ 5 2 £ 12X 1 Thl
B OIRREICT 5 L|ESINTWDBHY, Sl
BIEZoORELIIRL>TBY, HCV Ok
(X IFN-a ® CD4 B tE TR OB A b7 4 Y AL

(5)

FAZFTEHICODRELGZ TR b0l s
5.

[FN-a & TH DY A4 b A4 VEABRIZOVWT
1, ¥ T34 HBICIE IFN-y EAERIZTHEL T
DAL 7 A A G S CHRIB A ST 7 A I
IFN-y BB S, U SR S e g
K bbb FRHEN, BEAETLEEZZOND
A, ZOHHIIAWTS ) SEOMELE L D
N5, 28T 67 HE T IFN-y, 14 #EENT
N E & ASIET L TWA2Y, Efcizs
ORI TINTF R OFEEGBE G & MR TH - 72
(Table 1). HERBITIZAET 6 » J] LA IFN-y, 114
PEAE VT Y IFN-a 2 5-0i & [[F5E D LX)V £ TIL
I 2b0LFHEN, IFN-a H5 B TIEEMTO
IR E I ROFRICENTREDLNE LD LE
Z 5.

H A VA EDIER & genotype 1b B T3 IFN H#
BETENOBBENZ ERHL NI ENT WS 2D,
Z Z T HCV-RNA =, genotype & Th /N F » &
(IFN-y /114 t) & OBfRZ G LAz, % Th
P71y OGBS ORI O W TEA]
e AL WS, PSRN (APC) B 1D
NRTFKFEMHCZ 5 A0 & DEEGERDERE %
Th¥ 7ty bAOGALICEELZ 52 5K TO—D
EEZHNTWAW, HCV-RNA 2 L T APC
i€ b o> HCV J B~ 7F K& MHC 7 9 AT & D
HEhkoBELWMNT2b0EEZ 5N, HCV-
RNA & & IFN-y/ILA4 b & OBICHIBE O H 5 2 & H



— 488
?ﬁiﬂﬂéhf’?b“ DI D o Tz, E2h
I X E B A4 7 { genotype MICIEMGI TE o
7oy, PUROFMED ThY 7y bADbIZ e
EHZBHRTO—2LEZLNTEYY, SRHW
7= NS-5 HI% D i S B 71 12 30 < genotype 473 T
319, 2 NS5 EBICT Y b — 7R IET N
genotype 12X ) ¥ b — 73 b bHEOMEN
W2 L2, genotype #° Thl & 4 \» ik Th2

DAL 525NN ) B LEEZLR
5. CHREMENF212B1F 5 Thl B X U8 Th2 Mg~
DAL E 2 5 2 5 HT-HW 5 212 %X, Th
NG A% b=V $TBHIEIZIDFENREE
OB EVPTEDZWRENDHLLEEZHNS.

A O RES T IFN-a {63 IR B TIX G A
Th2 AL ORREICH 2 Z LR sit/iz, LaL,
KA & R ET O CD4 BT T B o 48k %
A3HL 0oL H N7, SHOREPIFRTO
HIE OS2 SO L T W REE & 2 T & o,
L D osNz% A4 M7 4~ mRNA ORGE T
(&, IFN-a {E#HE#ER BT Thi ¥ 4 b A A~
mRNA L XU EwEHEHE IR TB Y, SHo
FRERL DD, ZoOMEIIHEERIIOVTO
WadTdh A 72D A IR TE v, 5% R
T @ CD 4 btk THlE 2 w7z iEhic Xy, CHE
PERF 212817 5 Th1-Th2 /35 > 2 & IFN B0 3
EDOREAE S ML, IFN BB N3 58
72 A4 MAA VLR T ALENDH A .

=A
aff

£

1) CARMBYEIF %128 v Tid, IFN-a i #HI
Th2 B Th 5 LB RB D e EZ M.
2) IFN-a BRI 6] Tl IFN-a 12 & % Th2 94
b 71 A4 2 REAE DIHIAAN A3 72 7o O M E SR Hs
IR ST, HCV OHEBRIZE S 2 Wi ek 2R
/R
X ik
1) Martinot-Peignoux M, Marcellin P, Pouteau M,
Castelnau C, Boyer N, Poliquin M, Degott C,
Descombes I, Le Breton V, Milotova V, Benhamou
JP, Erlinger S : Pretreatment serum hepatitis C
virus RNA levels and hepatitis C virus genotype
are the main and independent prognostic factors

of sustained response to interferon alfa therapy in
chronic hepatitis C. Hepatology 22 (4 Pt 1) : 1050

(6)

2)

3)

4)

o)

6)

7

8)

9

10)

11)

12)

13)

¥ 5 578 5
~6, 1995
Mosmann TR, Cherwinski H, Bond MW, Giedlin

MA, Coffman RL : Two types of murine helper T-
cell clones. Definition according to profiles of lym-
phokine activities and secreted proteins. ]
Immunol 136 : 2348~2357, 1986

Sher A, Coffman RL : Regulation of immunity of
parasites by T cells and T cell-derived cytokines.
Annu Rev Immunol 10 : 385~409, 1992

Garra AO, Murphy KM : T-cell subsets in autoim-
munity. Curr Opin Immunol 5 : 880~886, 1993
Liblau RS, Singer SM, McDevitt HO : Th1l and Th2
CD4" T cells in the pathogenesis of organ-specific
autoimmune diseases. Immunol Today 16 : 34~
38, 1995

Thomas VC, Olivia MM, Robert GG, Janeth CV,
Sheri MK : cytokines
chronic hepatitis C virus infection: pre-and post-
treatment with interferon alfa. Hepatology 24 : 6
~9, 1996

N. Kuzushita, N. Hayashi, K. Katayama, T. Kanto,
M. Oshita, H. Hagiwara, A. Kasahara, H.
Fusamoto, T. Kamada : High levels of serum inter-
leukin-10 are associated with a poor response to
interferon treatment in patients with chronic
hepatitis C. Scand J Gastroenterol 32 : 169~174,
1997

Hanns L, Christopher N, Hans-Peter D, Barry S,
Gred M, Bernd G, Karl-Hermann MZB, Guido G :
Significance of IgG and IgM HCV antibody secre-
tion in vitro in patients with chronic hepatitis C:
correlation with disease activity and response to
interferon-a. Hepatology 20 : 1383~1389, 1994
Welsh RM : Regulation and role of natural killer

Immunoregulatory in

cell-mediated immunity during virus infection.
In : Human Immunity to Viruses (ed by Ennis N),
p21, Academic Press, New York, 1983

Genesca J, Esteban JI, Alter HJ : Blood-borne non-
A non-B hepatitis C. Semin Liver Dis 11 : 147~
164, 1991

Koziel MJ, Dudley D, Wong JT, Dienstag J,
Houghton M, Ralston R, Walker BD : Intrahepatic
cytotoxic T lymphocytes specific for hepatitis C
virus in persons with chronic hepatitis. J Immunol
149 : 3339~3344, 1992

Kita H, Moriyama T, Kaneko T, Harase I, Nomura
M, Miura H, Nakamura I, Yazaki Y, Imawari M :
HLA B44-restricted cytotoxic T lymphocytes rec-
ognizing an epitope in hepatitis C virus nucleo-
capsid protein. Hepatology 18 : 1039~1044, 1993
Volker B, Thomas G, Sefik A, Christoph HH :
Interferon « increases the frequency of interferon



1999469 3 WIF 3% CRUBMIFRICHT 54 ¥ & =720 VREICBIT LY A M7 4 VA

14)

15)

16)

y-producing human CD4* T cells. ] Exp Med 178 :
1655~1663, 1993

Pfeiffer C, Stein J, Southwood S, Ketelaar H, Sette
A, Bottomly K : Altered peptide ligands can con-
trol CD4* T lymphocyte differentiation in vivo. J
Exp Med 181 : 1569~1574, 1995

Del Prete GF, De Carli M, Mastromauro C, Bia-
giotti R, Macchia D, Falagiani P, Ricci M, Romag-
nani S : Purified protein derivative of Mycobac-
terium tuberculosis and excretory-secretory anti-
gen(s) of Toxocara canis in vitro human T cell with
stable and opposite (type 1 T helper or type 2 T
helper) profile of cytokine production. J Clin
Invest 88 : 346~350, 1991

P Simmonds, EC Holmes, TA Cha, F McOmish, B
Irvine, E Beall, PL Yap, ] Kolberg, MS Urdea :
Classification of hepatitis C virus into six major

(7)

17)

18)

— 463 —

genotypes and a series of subtypes by phyloge-
netic analysis of the NS-5 region. J Gen Virol 74 :
2391~2399, 1993

Maria AM, Piero P, Derya U, Stefano C, George
K, Michael H, Maurizia RB, Ferruccio B, Sergio
A Compartmentalization of T lymphocytes to the
site of disease: intrahepatic CD4"T cells specific
for the protein NS4 of hepatitis C virus in patients
with chronic hepatitis C. J Exp Med 178 . 17~25,
1993

Fukuda R, Ishimura N, Ishihara S, Chowdhury A,
Moriyama N, Nogami C, Miyake T, Niigaki M,
Tokuda A, Satoh S, Akagi S, Watanabe M, Fuku-
moto S : Intrahepatic expression of pro-inflamma-
tory cytokine mRNAs and interferon efficacy in
chronic hepatitis C. Liver 16 : 390~399, 1996



— 464 — ®on E OB K ¥ M ORE H57T% B5

Cytokine production of helper T cells from chronic
hepatitis C patients treated with interferon-a

Nobuyuki TAKEI, Hitoshi YOSHIMASU, Toshihiko SAITO and Junichiro MIZUGUCHI*

Fourth Department of Internal Medicine and Department of Immunology*, Tokyo Medical University

Abstract

The aim of this study is to clarify the relationship between the efficacy of interferon (IFN)-a ther-
apy for chronic hepatitis C patients and cytokine production. We cultured peripheral CD4" T cells
under stimulation of anti-CD3 antibody and measured the time course concentration of IFN-y(Thl
cytokine) and interleukin (IL)-4 (Th2 cytokine) in supernatant by ELISA. At pretreatment, their pro-
duction in the patient group was significantly higher than that in control. IL-4 production in non-
responders (NR) tended to be higher than that in complete responder (CR) at pretreatment, however,
there was no significant difference in either of the groups as to the IFN-y production before IFN-a
therapy. Next we studied the time course production of cytokines. IFN-a caused a decrease of IFN-y at
the end of therapy followed by transient increase after 3 months and then decrease again to the con-
trol level at 6 months after the cessation of IFN-a therapy. This cytokine production pattern was the
same in both groups. Unlike IFN-y, the kinetics of IL-4 production by IFN-a therapy tended to decrease
at the cessation of IFN-a therapy followed by further decrease after 3 months and there was no sig-
nificant difference between 3 months and 6 months. However, IL-4 production was significantly higher
in NR than in CR at the cessation of the therapy, suggesting that inhibition of IL-4 production by IFN-
a was insufficient in NR. In conclusion, it is suggested that it is hard to obtain complete response in
those patients who have Th2 dominant cytokine production and insufficient suppression of those
cytokines, and that cytokine production pattern might contribute to the efficacy of IFN-a therapy for
chronic hepatitis C.

<Key words) Chronic hepatitis C, Interferon therapy, Helper T cell, Cytokine
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