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1. CEEMIFADI2—71z8> (IFN)

BEICEVWT, BNFHOERAMEHREL T

7. BMICEFRT ML ZmMRNA, EERRENE T3 EDMENF H5. £ T, U937
e (e hEMmE#E) 2BV T, IFNa/BREFRERICKRIEITERDIEAEMRET LA,
DFER, HRIIIFNSEHEMRNA, ERE2FBE L. ARSI TL YL (BREL-HIL/ D
CDFEE) 13, BIRMERLY HIFNSEARFBERAIBY - 1.
2. B, IFNRBAZAFF XA (MT) 2538755, FREBICS T AIMTOEENREG

RETDICEBI L TUVEL.

UHUECHRELZMT ELISARIER SRR RE (MiEFXFR

K E) OMTRAIEICICHPIETH ), BRFEICHIIERRZOAI)-ZJIZHRHT

H57.

3. RR~M VOPIXEERE—MIEAMETEA R BERETH Y, MEAICS T SER
BREOHEBICAERTH 5. 4 dHepG2#Hi2 (AFr AME) ZAHWT, IFNTHEEIILS
BINOMBBASHE Y JAPIXETHIE L /= IFNTHIEANRYVATh-EREETOLE
—HTIREERHS I P SHMBZANOBITHARRE N L.

1. 4122-7x0Y0NI1IVA
M &R

{1 —7xzar (IFN) ZBWENTY AL
A7 EOBR IS LTIl i3 2 BZHE T
A MO A L O—FEIZET S, e FPOIFN O #
X3HEIHY, ZOFTIFN- a, fIIPL7 AV
A% (BHEIF25, CHEIUFR) ShulEgmsE (BE,
FREE, AR L) & LCHERISH SN TwA.

2. BROMCHFRVMIAER

Frix, CRUBVERFRAEBIO IFN I B W
T, BRI LSS By THEIE LT

1~3)

172

B LB CRUTF4 Y A VA (HCV) HEHE#
flZoWTiE, BESAHCV L7 a v ilifa%
W7 EBRTHE L TwsY ., 2ofRIzE 5 &
TR HE 5 50 uM, HEALHLEE 100 uMFE 512 & - T,
HCV O I & (NS 3, NS5 B) #HB L
(" HCVmRNA replication 7A B ZHIH] S i Tw
5.

3. HEird IFN 2B HFEER

F 2 IEALE S X A IFN a/ f2 A6 BN,
mRNA OFEEERE 47> 727
FHik o U937 Mg (v b dkE 5 A ifmwE i)
1x10* M % 37C, 5% CO: TH2¢. #H LMsh (0,
50, 100, 200uM) ¥RANL, 24, 48 FERIMEMNL %
E LG, —RTUE (FUIFN a / B2 6 505)
UL, 1R OSSO PEEf, 2 kRPuE
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FITC =@ L 1 KR BOS. amls, #iEfk, IFN
a/ BEREEARBZ FACS THlE L7z, [AE
Zh—% )V RNA ZHiH L, cDNA % 1ERk L H#iE
Mt x41-72. IFN a / B 548 mRNA OE= I
real time PCR #Clll%E L, 185V K'— 4 RNA
x5 Al TEL.

WK - O R 5- 24 Wi %, IFN o/ B8R &
HZEEAMINT 5 2 & 2L 72, 5 48
BRI BWTH IFN o / BEBITBERE L Tw»
- (K1),

@ 5 24 B[ #, IFN a / B2 71K mRNA
Far ba— VIR, B L3EMMmL 2. 48
Fifil 2 CTIX IFN a / B &K mRNA 3313t L
APHEETCH -7z (K 2).

Wiz, R 7Vvyrs (HgpeL-Anvs o
DEER) 12X B IFN a / fZHEMAEERH, mRNA
DFEFEEREIT 572,

JiE U 93T M 1 x 10" B & —Bpst . K57
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Ly vy (s 0, 50, 100, 150, 200 uM)
BN, 251212, 24 HEE#E. IFNa/ 2R
RE3EB % FACS T, IFN a/ B2 A mRNA
B % real time PCRETHIE L. F/2L-7
Vv (0, 10, 100, 1000 ug/mL) Z &N,
24 W 2D IFN a / AR B I 58 BL& M L7z,
BifE : ORI 7L Y v 75 24 Ws#t:, IFNa/
BEBREIIETR L, OB FE S E LT
I AFELWEETHoT. RV vk
512 Bs % T IFN a / 2B MREE O % 32
Dotz (M3). —JF, L-hv /v r ik
5-TIZIFN o/ fZEHRER ORI R % 7B 72
o7z (4)

KT TLT v r¥5 24 Wil tk, Zn #45100 ~
200 uM D FE T IFN a / f% 716 mRNA 3
BRSO LaL, 12EEBETIEIIFN G/ f%
B mRNA OFREIH S0 Thh o7z (45).
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2. CRUSHRIEHICHT S IFN
+ B int ARE

1. BaM CRBMFRICHTS
IFN a 2b+RS 7LV 7 H#BAFTED
Z MR DIRE
(1996 £9A~ 1998 £5A) ?

% FERTER L, CREBEMIFEDH B,
Genotype 1 b, 7> HCVRNA100kcopies/ml LA
Lo 68 ER]. IFN H#E & IFN + enpF H#E M
T, BRAFICERETZRED o7 (F1).

F: IFNa I0MU % 4 B ER R TiE, 0k
4BFTCHIMEZG L KT T7LVLI 7Tl
H 150 mg (Hi$i 34 mg) (432) DTG LL

2. B, RITLY Y HHOFEITRED
HIWTIZ W 72427,
RARHGE  BFERE T 24 B2 121 T HCVRNA
B L O R A 2 LT, DUT oA
Hon/z,
HCVRNA (-) /AST, ALT IE% : Complete
Responder(CR)
HCVRNA (+) /AST, ALT iE% : Incomplete
Responder (IR)
NR, CR P4t : Nonresponder (NR)
BAE - CR 21 INF B 11.1%, IFN + J6#hpf
H#E375% L), MM TEEELRD. £
72, CR + IR¥ 3} IFN + st CHEILE
BThol. &)biFry Al A=100~ 500
kcopies/ml DIEBITHR TH -7z (H6).

# 1 Comparison of clinical data in HCV patients

IFN+Zn group IFN group

entry 32 36
age(y.o) 47.7 = 11.1 50.1 £ 9.6 n.s
gender male 19 26

female 13 10 s
histology =~ CAH2A 26 25

CAH2B 5 1 i

unknown 1 0
serum ALT level(IU/ml) 66.4 = 31.7 79.0 = 76.6 n.s
serum AST level(IU/ml) 659 * 403 76.5 £ 65.9 n.s
serum zinc level(ug/dl) 84.1 = 19.8 754 = 213 n.s

N.S.:not significant

 pOM3 —

(CR ratio 4/36 11.1%)
(CR+IR ratio 8/36 22.2%)
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— p<0.0394 S— IR

(CR ratio 12/32 37.5%)

(CR+IR ratio 18/32 56.3%) *CR

* NR

6 CIVEMRFRICH T2 EINHAREDOKIE

2. CRIEHIFRICHTS
IFN a 2b +Y/NEV VEAICEITS
BOEARH O Randomized study
(2002% 1A~ 20034 12A8) ¥

MR BEEREBIOHEBRICB VT
Genotype 1b, #*> HCVRNA100kIU/ml Pl E®
CRUSMEAT 25 102 FEBI &, B CHAEL ST
5 OFEEZED AT

FREEROF I AE CTIEIEPRR AR IS e o 3t
HEILEERTH 572, ZNLSHIMER 0T =
KW cE=RIEIhro7 (R2).
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7a ha—)b:
* IFNalOMU % 4 BB & HE FiE, Z20% 20
A, B3R
* 1N ¥ 600 ~800mg H (R, 42)
*TEEE KT 7L Y07 150mg (Hgh34m
g&l) /H (&0, 52)
A MR 512 K A AR 1L, HCVRNAL00 ~
499k IU /ml%, G#HG 1 ~4BERICBNT
7 AV ATHEREREDRRRE D o 1205, AEAEITEC,
ERTHFERFIL 333% L xIRBEL AFETH - 72
(7).
TE IR OO I P A SR FE Y 67 ug AL b oD FE )

% 2 Comparison of clinical data of chronic hepatitis C in two treatment groups

Zinc group Control
Male/female 38/14
Age 57 =23 53.8 £ 9.8
BMI(kg/m’) 235 = 3.1 23.4 £ 2.1
Naive/Retreatment 40/11
(31%) (22%)
Biochemistry
HCV RNA (kcopy/ml) 700(100 ~ 1490) 720(110 ~ 2310)
ALT(U/M) 95.6 = 61.1 97.4 £ 59.8
Serum Zn( u g/dl) 73.3 £ 20.3 69.8 £ 17.2
Histology
F 0/1/2/3/4 3/12/23/10/1 1/20/15/13/1
A 1/2/3 26/20/2 20/24/5

7 Response rate
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PR MR SRR ET b o TERFEI R
Motz (#£3).

RERICB VT HHHEGICB W THEILE
{, ©LAHEMGFEROUZELWFHFETEHHRT
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1. XaOFFxL Ll

..................................................................... .

AyaFFaAf s (MT) &, BUZLE RS
F& (6000 ~7000) % > N7 ETHAH. MT X
61 ~68D7 I /VERTHEERINTED, 208
0% % > AT 4 YINED, FEET I BEEE
9, BB (Cd, Zn, CuZz &) EEmuwniEatr
o, WIEOMT IZ4EOT 4V 7 4 — A
WHEINTVRDLA, MTL E2EFFEELRTA Y
T4 —ALThHY, SHIINVLDPDOTT T+ —2A
LT, IR ETNCOMEEETICHEEL TV 5D
MT3 FF & LTMICRTEL, flifE#: T D mRNA
DIFEBUIA 7% <, MT4 35T oz P b Rz 4
CHREICHAET A I EHE IR TV,
MT OA&HFEMEE, OFEL&REOHEERH, @7
Vﬁw%fwm,®%%%%,ﬁm@ﬂﬁ,@ﬁ

® (g, L) oR#, RELicbzs
MT%ﬁg?é%ﬁth Wes, H FIvL,
FvaanFaAr, {HEERE TNFa IL67%
ENHISENTWwA

2. IFN &% MT 1/ 2F 8 L ER

.....................................................................

7 v bERMEH L7 FEERT, mNiﬁ@%ﬂﬁ
WIZHY At S L2k »>T, MT 258452 &
PEHEENT WG, Z 2 T4 T %
LT, IFNIZX 5 MT1/2 FEICBIT A HH D
B EENCOVTHRE L7227
J5 TRLI1215 #fE (5 v NIEH ML) %553,
YT INI Y NMELE, BEEEPICHE 100
uM, TFNa/ 100U/ ml+ 8 8% 100 u M7 AN,
24 FEEI 212 MT1/2 588 % o deth CHEES L 72,
FMEEEILL, RELSFA X L2k, W
JE % R TG Tl E L7z,

s BEERHUHIR G- 12 X o ¢, MT FBUIMRIN
B (avbo—)) ICHEET LD, IFN +
HHTIEMT EBUTHICHEE TH 72 (M8).

JFF A0 e PR T 5 74 1 & TRIN + W 87 7 > i 40 >

IV MO VONEICEEE R L7

3. SWAFESICHS MT 1/2 ORS

......................................................................

F 41X, #7212 MT @ ELISA lE R 2 BSE L
7278, FOMHEE X 5 ~ 1000ng/ml & 5 &
THY, HRBAEO MT EEHEIZISHTRET
HDH. RUERDFFRMEZ MRS 5720, FHEH
SMEECHE LTy bolid MT EE %z JlE
L7z, ZOfEE, MT 5 REE e g B 1 2 e
WERZBRDLZ S, RMT HllEROER
MAFERR S 7z (M9).

Z 2T, HBMEIEBES OIS MT 25 %
HeE L7 (X10).

# 3 Comparison of clinical data of chronic hepatitis C in two treatment groups(serum Zn = 67)

Zinc group Control

Male/female 10/9 12/5 n.s
Age 51(38 ~ 66) 59(40 ~ 70) n.s
BMI(kg/m°) 2420 ~ 29) 24(20 ~ 30) n.s
HCV RNA (kcopy/ml) 480(100 ~ 850) 740(110 ~ 850) n.s

100 ~ 199 3 4

200 ~ 499 7 4

500 ~ 9 9
ALT(U/) 74(31 ~ 196) 99(29 ~ 331) n.s
Serum Zn(ug/dl) 79(67 ~ 146) 78(68 ~ 127) n.s

Histology

FO~12~4 4/14 5/11 n.s

N.S.:not significant
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MR ERRE
(ng/dL)
Zn100pM 39
Zn100pM
+ IFNo/g1001U/ml 64
Control 14
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Wilson J§ 13 b 55 <, R\ CHORIEM %
TEETE L7 —F, CEEBEIFRIIEETH -
7z, CEUSMIFSIER O B FED RN MT &
ZHELCHADLE, IFN TiHRE L7724 Bt 361
WFIEH#PH (27 ~ 50ng/ml) TH Y, RIEEIE
BlE A4% B IEFMBLUTCH Y, IEH LR EB2
7oREBNE 1 B 2 2o 72

JiFidE o MT EIFRED & S TIESHIES
ThHY, SHRENTERL L TR L WP E
Thb.

4. BERMARICHEITEZXR VI 70
PIXE DEA

1. XE¥170PIXE SR ATFLE

..................................................................... .

4% <4 271 ¥ — A & Particle-induced
X-ray emission (PIXE) #EOMAEGLEIZL S
EEE, R (1 um) TR AT L
ThHbH. WL LTiE, OFREEZHEHL, K&AFP
TORMDRETH 5, QH—MINfEITRST
MHEEATE B, QUFEEEDEC X 2 BRI A
TEETH D &N, EXREOMIEZ S5
7% ETHDH. K11 HAREFTIWE B 5
e IS T ZEAT O KA~ 4 7 1 PIXE #llE %
BErftET 5.

2. IFN I & BB ERDFE "

..................................................................... .

KA~ A 7 1 PIXE ko V8 : HepG2 Al

Single-ended accelerator (8m)

fa (5 x 10°#i% ml) #~4 95— LET—
Mk, BrdU (Mo ~—% —) 100 uMEHN
L7z ATA T Al 24 BEHIEGE. #i$h 100
uM, TIFN50 (Xi%100) U/ ml, 100 uM+
IFN50 (Xi2100) U/ mIOA57zAF A7 0k
THLL, & 5126 BRIk

M % Pedge L, SRS, RV & — ICREE (X
12) L, PIXE %:i& CllsE.
Ak 2 bu—)v (BRI R IFN Bk 5
BECIZHSOXMANRY MVORHIIERECTH 5
A%, HEEREESC IFN + SR CIEHi$r o0 XA X
7 FIVHHEER L TWwA (M 13).
HFNOTESRO D E A B EY ¥ (P) O
LTI —HLTBY, BNNOIDY ARHTRIE S
Nz (HM14). &2, Hsh & Br oMBHNG T %
AT, HSEBr E—HRLTRELRLY, HbHn
THM TN T NN G AT 215 % 580 5.
IFN T#HE XN 5 WO — I A ~B T
J ARSI (X 15).
DLEopE,» S, A4 IZIFN THE SN S
MT RR#ICE T 232 HEL T D (X16).
IFN 3N D Zip 2 FE L, i 40 % #l
ALY A&, MT 2FE LT, MT OF %+ —
WL ERAET 5. MREMAS IR 2 L MT
AN E L, #8 L 7 Zn % Zn-Finger
protein IZHt¥E 9%, F72NF kB & KOS K
TFAORG- b GRS ND.

11 KR~ A 70 PIXE ATRE— BARTFHMEFRRMEE SIBEFICAMIA—

25

Zn100uM IFN25U/mL+ Zn100uM
12 AS microPIXE ¥} : HepG2 cells

20um 20pm

14 #RATESH - HepG2 #ll2
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20um

15 IFN50 IU/ml+Zn100 u M # 5% O #EEA Zn, Br O3

I
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serum cytoplasm

16 Possible mechanism underlying interferon-induced metallothionein
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@ Abstract

We have reported the beneficial effect of combined
therapy with interferon (IFN) and zinc for chronic
hepatitis C patients.

Previously, anti-viral effect of zinc for hepatitis C
virus (HCV) was reported, in which zinc suppressed
HCV replication and HCV protein. We have
evaluated zinc effect on IFNa/f receptor
expression using U937 cells. Our study showed that
zinc mildly induced mRNA and protein of IFNa /
receptor. In addition, polaprezinc ( combined with
zinc and L-carnosine) moderately increased IFN a /
f receptor levels, whereas IFNa/f receptor was
not induced by L-carnosine alone.

2. It is well known that metallothionein (MT) is rapiddly
increased by zinc and IFN. MT exerts many
biological activities such as detox city for heavy

27

metals, radical scavenger, and modulation of cell
proliferation, but the physiological role of MT in liver
diseases is not clarified yet. We have established
ELISA method for MT assay; this assay is very
sensitive enough to determine MT levels in clinical
sample of serum and urine. Using this assay, we are
planning to evaluate the latent zinc deficiency in
various diseases.

3. In-air micro PIXE method can detect the
distribution of intracellular trace element, and is
useful for the research on the intracellular zinc
kinetics. We analyzed the zinc distribution within
HepG2 cells after IFN dosing using micro PIXE
system. Zinc was localized with Br, suggesting that
zinc was moved into nucleus.
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