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Abstract
AIM: To develop an interferon-y (IFN-y) knock-
out mouse model of HBV persistence.

METHODS: Nine IFN-y knock-out (IFN-y”")
mice were injected hydrodynamically with 10
micrograms of pAAV/HBV1.2 DNA vig the tail
vein. Nine wild-type C57BL/6 mice were used
as controls. After injection, blood samples were
regularly taken to monitor serum levels of HB-
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sAg, HBeAg and HBV DNA. HBsAg and HBeAg
were determined by electrochemiluminescence
immunoassay (ECLIA) on an E170 analyzer. To-
tal DNA was extracted from serum samples and
used for detection of HBV DNA by real-time
PCR.

RESULTS: Serum HBsAg, HBeAg and HBV
DNA in IFN-y”" mice were continuously positive
until 40 days after the injection of the pAAV/
HBV1.2 DNA. The levels and duration of serum
HBsAg, HBeAg and HBV DNA in IFN-y”" mice
were similar to those in control mice. Serum
HBsAg levels in IFN-y/" mice were higher than
those in wild-type C57BL/6 mice on day 40 post
injection (P = 0.042). Serum HBV DNA levels in
IFN-y”" mice were persistently higher than those
in wild-type C57BL/6 mice (P = 0.012, on day 25;
P = 0.039, on day 40). No significant difference
was observed in serum HBeAg levels between
IFN-y”" mice and control mice.

CONCLUSION: We have successfully developed
an IFN-y’" mouse model of HBV persistence.
Our data suggest that IFN-y could suppress HBV
replication during chronic HBV infection.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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BH#: & 5 Tk & -y(interferon-y, IFN-y) A& B
B B M T AT K % 2 (hepatitis B virus,
HBV) & # £ 7.

Fik: IFN-y A B3R (IFN-y ) REF 5
TP AL DNABAT R 68548 B 5 (PCR) A
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Blg sk B R A RA. IFN-y "/ K4 4F9
AL A ACSTBL/6 K9 A R B & EAKIE
SpAAV/HBVI1.27 45, #5029 & K
#m) TR £ & 307 (hepatitis B virus surface
antigen, HBsAg). T ATedn /R (hepatitis B virus
e antigen, HBeAg)#HBV DNA. sz /5 HBsAg#=
HBeAg#k ik R-F oy AL S X kAT 2 2
M. ZFhitiF EDNAJK, iFHBV DNAW
2 PCREATAZ M,

HER: KT T EHAMNIFN-y R hsh b
FHRRA. IFN-y/ ) A5 A A CSTBL/6/ &
foi% PHBsAg. HBeAgA"HBV DNAHF4: 7
fe, 345 H 40K A7 Fa b, 4252 IFN-y /) H fo
AHBsA gk ik K-F & FTCS5TBL/I6E 4 /) R.(40
X B, P = 0.042); IFN=y"/)» £ 275 HBV DNA
F:FH KA, RS TCSTBL/I6H £/ &
(%25K 8, P=0.012; %40K 8, P=0.039). &
20 A fn A HBeAg & ik K -F 1 £ 5.

538 IFN-y /) RIZPEHBV A B AL R o i
s, H3B® TIFN-y £ 2 HHBV R $ & 7 34
HBV 4.
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ST IFN-7; IFN-y /ML 184 2 BAF 2 304
B

BOBRBR: ABRARIELT TR F
~y(interferon-y, ZFN-y) 3k B &k /1 R T AT Ko 5
(hepatitis B virus, HBV)#4: £ hI AR, ZAE A N R,
o g A g A At A K, WIFN-p A B B, B
B, RFFRBT TIFN-yZHK N —A3EF 204
ST e BT, EHBVH 42 J 142 o A5
ZAEFHEZWHHHBVAER.
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H BN R T4 FE-y(interferon-y, IFN-y)J&
FH %25 40 (T h URIN KN ) 7 G928 B 25 il e v
7R B AT AR T A LR T, B )
Th24i X456 73 4k, BA O BRI s
VAT S Thl. A7 OSWETC LR, TFN-yd 40 f a9
BRI, i AR T A
SHHAENEY, 25 TMHHBYV DNAK Hlak
HBVIiEER. A T HE— S RIFN-7E 2 EHBV
G ER, DU AR HIHBY DNAK 8
BRHBV T AR L], BATTR) FHIEN-y 3 R i B
(IFN=y")/IN U 718 PEHB VIE G 52 IR, SR
WTHBV/E G STFN-y 2 [A] [ A&,

1 $RR0T5E

1.1 ## IFN-y/NR(C57TBL/6TS 5), 3 6 3 £,
6-8JE i, RTTRE22 g, HIRIRUTT 2R B A
" $Ef; C57BL/6 & /N, 9, 6-8JHik¢, 1A
20-22 g, HAbRAE R BEAY R A B2 Al 4L,
/N BB 4 TRy 72 9 JEU AR (S PF) 2 sl W) 1l = A
HEREAT 177, B b bA B A PR 12-12 hOBIREA A,
I ZAE20 'C-25 °C, W EFEHIAE40%-70%, FIH;
6045 MR B, HOBLFIOK P 28 1 e it v Hs
R AL FS AL, 5247 5 R BEMROK; pAAV/
HBV 1.2 )50 H [F 37 598 K 2B 2% i Peijer Chen
H WG, AR A A4 EZN.ATM
Tissue DNA Kit(OMEGA, USA); SYBR Green
Real-time PCR Master Mix(TOYOBO, Japan);
E.ZN.ATM Endo-Free Plasmid Maxi kit and
E.ZN.ATMEndo-Free Plasmid Mini kit(OMEGA,
USA); QIAamp MinElute virus spin kit(Qiagen,
German); Elecsys HBsAg II reagent kit and Elec-
sys HBeAg reagent kit(Roche, USA).

1.2 7k

1.2.1 IFN-y "/ R %78 5 %58 IFN-y /M RIE1TH
T B AN T ROME B 5 8 1) AT B0, LR
1350 8 /N, JH26-8 wk(TRTTH20-22 g) AT
LN UMD R AL, [HIOMEGA
tissue DNAIRFI G IHEAIZIDNA. )5, HPCR
L BB B JI2 HEL VKV 26 X8 TF - K DRIk 4 /D B
IFN-y BRI, 510750 il ok 2wl 34, Jf i
g S SE I S D) R WA k. S
: 5141 IFN-y knockdown primer 1: CCT TCT
ATC GCC TTC TTG ACG; 5|4)2: IFN-y knock-
down primer 2: AGA AGT AAG TGG AAG GGC
CCA GAA G; 5]%)3: IFN-y knockdown primer 3:

A7 A 0
FEW & E, IFN-y
AR s E5K1RS5
HBV & % 6915 &
LB Z R X A,
VAR B FREHBV
B g PIFN-y 2t
Vo R 35369 4E R,
¥ LA AR
s P . K
ARy |, £
F R R ATIFN-y f£
HBV & % it 42
EUE PRS- EY
g A 6 e
Fe E A
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BONTFREERSRNEERBETE. /7N—p SRR NS E A=/ NREE R B POR M SRR Bk ik e

TE: RASZS: 500 bp, BPATZETT: 210 bp, & 1457 210 bp 5500 bpMiZkty. M: DL2000 Marker; Lane 1—13: IEN—y3&[K

A/ N Lane 14: B9AE/INER; Lane 15: FAMEXTEE.

AGG GAA ACT GGG AGA GGA GAA ATA T.
25 uL PCRJVAAZWIF: 10X PCR buffer 2.5
pL, 15 mmol/L MgCl, 2.5 puL, 10 mmol/L dNTPs
0.5 uL, 5 mol/L betain 2.5 pL, 5 U/uL Taq DNA
polymerase 0.5 uL, 5|41, 23 20 pmol/L#%
0.625 pL, JH,0 13.625 pL%24 pL, fINDNA
B uL. PCRECYREFE: (1)94 CHIAYE3 min;
(2)94 CAZME30 s, 63 ‘CiE k45 s, 72 CHEAH1
min, JE357E; Ho F72 “CHEM3 min, 10 TR
17, HUKEEE: IPCRIMNZ =410 pL1E1 %5
I gt i P . /N B L T T B U e L kSR IR
R BN AT 500 bp, BFAE 4210 bp, %
14210 bp5500 bpP &y, L4 A H A5
ANBER /N

1.2.2 TFN=y s RO TR X 9% & B 4 AR
& (1)JFkLH % pAAV/HBV 1.2 5k 4% b ife
I BRIDNA K ST 2%, RIF K ERpAAV/
HBVI1.2J50kr; (2)m Bk S ks g/ Bk
R EHHIIFN-y" & /N 13 L9 H 5 & C57BL/6
HPAE N9, T S 2T 5 0 15 A A
BT 10 pg pAAV/HBVI1.2FURIDNAE /M
AT 10% AR AR B R 7K, T8 3 F /K 5 7
SN UREKE N, 5-10 sPYTES 845
G)RBUMFEAS: 1% )% B EL 2288 BRIk sh 4, HRHE
KA, 53 5 1037

1.2.3 £ ZELISAt M| s R fo ik o THF £ @ 4R
(hepatitis B virus surface antigen, HBsAg)#= T Afe
#.J% (hepatitis B virus e antigen, HBeAg) & ik: =
JE/KTE S pAAV/HBV.2J5, 4% 5 52 1] 25 i 4
MG FEA. F TR MHBs A gFTHBe A g IfIL 5 £
A8 AR 10F5F68. E170 analyzer{X - HL
WA R O06T: A Bl e R I HBsAgHIHBeAg.
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1.2.4 2 FPCR#&M s K fo 7% FHBV DNA £ 4]k
F: W HQiagen WA AR BB MG FEA R
DNA, HReal-time PCREZ I MLIFHBYV DNAZK-.

St AT HdE fimean+ SDER. {4
TR A SPSS 18.03 47 44k 437, 41 1A1 4% b A
AN K. P<0.054 2 AT goil24 i X

2 FR
2.1 AR D AFAS AR EZ RATY
HEFITFN-y /NS A ali s oAbk, 13 8 7
IR 7. ai R W E L. PR H T 5256
NS E LG, 1135/ NI A 441, LS00
bps&ar. 145 /N AERIG I, H 4k A
210 bp.
2.2 TEN-y" /N SR TR K o A B2 i
R TFN=y /N R /K S pAAV/HBV 1.2
SRR 5510, 15, 20, 25, 30. 35F140 KK
i, 43513, CSTBL6/IN RUAE A Xt i, kAT an
AREE. S5 R 5 CSTBL6/N FUARL, TFN-y /N R
M#5HBsAg. HBeAg/HHBV DNAFFEERH M
(K12-4). 25540 KI5, TEN-y /N EUMLIEHBsAg.
HBeAg/t FLHBV DNAASAEEEH . 4k, FAl]
CUSRIh ST T IFN-y /N RS 4T 48995 2
TS,

SR, TFN=y™ /N UM HB s A g 8 1A 7K1 i
T CSTBLOS LN, 722540 KIN IMLISHBs Agk
IS K (K12) 5 CSTBLOET A /)N Sl AH Eb AT 1 5
ZE5H(P = 0.042). A /NRIMLTEHBe A gRikK
S R R i R (B 3) TE BA 55 22 3. TE Ny /s B Ifi
JHHBV DNA(EI4) &L mK 20, e mT
C57BLOHTAE/N R (BE25K I, P = 0.012; 540K
I}, P =0.039).
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8000 mm IFN-y KO > mm [FN-y KO ;22 § gmv_y
< 6000 9 i ZHBVH 4
& Hﬁ SRR, i3
E‘Q_“j w3 A B B IR
# 4000 i A M) s 7 HB-
2 & 2 sAgFHBeAgk
A S ik, ARIERREE
fg 2000 ﬂﬁr PCR x4 M fo i
E 21 HBV DNA, £ n
B T IFN-y
0 AN HHBV & 3

10 15 20 25 30 35 40
S pAAV/HBV L. 2J5tkr RS

2 FHRE-EEBRNRIEHBSAGRERKERIL.
P = 0.42<0.05 vs C57BL/6.

100000 r -e— IFN-y KO
5 = C57BL/6
s a
% 10000 ] c
¥ 1000
Z
a
% L
T 100
HZ
E

10 L L L L
10 25 40 55

B 4 FRR-yERRNERIMMBEHBY DNASHIKES
FC57BLOEFEE/NER. 2 = 0.012<0.05 vs 25 d C57BL/6 , P =
0.039<0.05 vs 40 d C57BL/6.

3 111E
AT 45 H B ORI # 7 T IFN=y ™/ il g
HB V85 IR Huan gl i B i bk v s
KEFPAAV/HBVI1.2F R g 37 T CSTBL/6/N i
TS YEHBVFE A IR 40%/) fLISHBsAglH
PERFZE6 mold b, IR #5 S il b )ik, s
Y. IR L DL b AT I Sk
IhdE N .CSTBL/6/IN IR T4 25 32 A bk /s B
T2 PEHB VEFSE S IR, A S2 50 3 7 fTFN-y "
/NHB VA IR A I 55 HHBsAg. HBeAghll
HBV DNA40 KK H100%H P, 5 x4
CS7BL/6EFA=/NRAHIA]. Ak, FRATT s T
IFN-y" /N2 PEHB VEFSE & AL, nl R H ok
/N BB AR 39— 2B W ST TF N-y S HB VIR G 22 [] )
IFN-y & AR GEHBV 5 51 5 1) 4 g% W 25
AN K 7, ZEARPEHB VB (I R A ki 5
HEAEH. IFN-yZEHB V& Kb 178 T AR W 7
Wi, fe vk A REHB VYL B b Tk
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10 15 20 25 30 35 40
S pAAV/HBV L 2J5tkr RS

B 3 FRE/EESKRNRIMBEHBeAgRIAKES
C57BL6EFE/INBICES!.

EL 40 3 9 FITE N-y i1 K- 308, EHB VI B
A AR 4 FE /R . IFN-yBEIHIHB VI &2
i, AT L B A 23 1 B A KT Khaniza-
dehZ:"iE L 43 20045115 PEHB VI Yt # F1200
51l ekt R ) 3 A7 J) LA A FPTF N -y 52 44 1 [R]
MEAF IR % 1, RIUFN-yZAK 1L b g 611
7R G 5 R 38 N H B VB G 2 A XU 19, 1T
5607 A TAEALHE N 2 K A 18 PEHB VI G 1) X
6 H 8 . SR TEN-y /N SUFITEN-ou/ B2 44 i
Bk /N U R IR A i PR TFN-y 5 TFN-o/ B 7E
PEHIHB V S A I 5 8 G vh R 3R UG 7
SN SR R, WG (K 4 B B PE TR
CL4n A B4, BA KT ZPTFN-y. CXCLYA!
CXCLI0KIA/KN EiiA B THEU& G HBV
TR, AW LIFN-y" /N5 CSTBL/6H 4= /s
B [ s S N AR PEH B VRS A AR R, 4 SR I
IFN-y" /N BUALES HHBs A g 35 7K 30 dJ it
151 CSTBL/6RT A= /N B, 2240 dINy I e s 3k, 1
H.IMiEHBYV DNAK HI7K ¥R & = T-C57BL/6
AN RIS P HBe A g R ik KT 415
WA S 22 0, IX AT BE S I S AR AR 1) S B A,
MG T HBeAgRL K F-IAH MIFEHBY DNA
ST A — B0 FRATT ) 45 S 50 1 b i S
TIFN-yZ 5 T8 EHB VIR YL FE, B G )
HBVE . IFN-y#lIHHB V& H 8 BrHB V)
AR 9 O 1 40 PR 7 Tk B 40
(cytotoxicity T lymphocyte, CTL)ZIAIFN-y, 1l
Ib BN M AR LS BBV LA LS SRR 1
CXCLOFICXCLI0MFRIA, J& & lid 5 PR
AR e VIR BN R A e, 3 BURFIIE 2 Vs A% i
BRI L T F AR R R IA
K S (0 250 PR 0 2 1 B, an &b Rk

W 3 HBVAE A,
HIFN-y A T 6 &
L HRHBV S 77 3%
T B IRIE.
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A(myxovirus resistance A, MxA)FITHZE Al
FRAUHERZ AL R MO B 1 (double-stranded
RNA-dependent protein kinase, PKR), E. & il
HBV&E HilfE . — B B 52 4R 1), F
R BE T R Ut anusBi-15 5 e 3 FF 5%
0% A7~ (the Janus kinase/signal transducers and
activators of transcription, JAK/STAT){5 5 & 1%,
A2 O AN s R, BT ER - a0 PR (TFN-
alpha-activated factor, AAF)AI T3 &= [ FE H
[Al-¥-3(IFN-stimulated gene factor 3, ISGF3), ¢
FET T IRE S BN R R kA% 2R A
MPUREE SR A7, IR ROEN . 2-5 SR
IR & i (2',5'-oligoadenylate synthetase, OAS)F!
MxAY L A, TFN-y 2 MU Y — A3 2
o J5 YRI5 BR] -, 3 e U LA S I .
ARV A0 453475 AL T 0 1 AR e s A T
FHT- 40 R N HB VI E i, 7ENABTHB Vil 72
R EAEH].

S, PAT R i K R K E S p AAV/
HBV1.2)50 ki J7 s @ L IFN-y /N EUHB VAR 4L
SRR R0 W] T IFN-yfEHB VI G il 72
TR A EE RN, RATHBVAY. %3)
YRR o] T3 — SR RIFN-y S HB VI 4 2 [i]
¥ Z S HAEHTHB VAR I OB, R A TFN-y
M ImK EHTHBV R4t 1 BR KA.

4 BEVE

1 Deng G, Zhou G, Zhai Y, Li S, Li X, Li Y, Zhang R,
Yao Z, Shen Y, Qiang B, Wang Y, He F. Association
of estrogen receptor alpha polymorphisms with
susceptibility to chronic hepatitis B virus infection.
Hepatology 2004; 40: 318-326 [PMID: 15368436 DOI:
10.1002/hep.20318]

2 Guidotti LG, Rochford R, Chung J, Shapiro M, Pur-
cell R, Chisari FV. Viral clearance without destruc-
tion of infected cells during acute HBV infection.
Science 1999; 284: 825-829 [PMID: 10221919 DOI:
10.1126/science.284.5415.825]

3 Billiau A. Interferon-gamma: biology and role in
pathogenesis. Adv Immunol 1996; 62: 61-130 [PMID:
8781267]

4 Huang LR, Wu HL, Chen PJ, Chen DS. An immuno-
competent mouse model for the tolerance of human
chronic hepatitis B virus infection. Proc Natl Acad
Sci U S A 2006; 103: 17862-17867 [PMID: 17095599
DOI: 10.1073/ pnas.0608578103]

5 Chen MF, Lin Y, Xia YC, Sun C, Feng XM, Lu M]J,
Yang DL, Wu J. Establishment and application of
hepatitis B virus persistent replication model in
IFNAR(-/-) mouse. | Huazhong Univ Sci Technolog
Med Sci 2013; 33: 392-397 [PMID: 23771666 DOI:
10.1007/511596-013-1130-y]

6 Penna A, Del Prete G, Cavalli A, Bertoletti A,
D'Elios MM, Sorrentino R, D'Amato M, Boni C, Pilli

WCJD | www.wjgnet.com

10

11

12

13

14

15

16

17

M, Fiaccadori F, Ferrari C. Predominant T-helper 1
cytokine profile of hepatitis B virus nucleocapsid-
specific T cells in acute self-limited hepatitis B.
Hepatology 1997; 25: 1022-1027 [PMID: 9096614]
Romero R, Lavine JE. Cytokine inhibition of the
hepatitis B virus core promoter. Hepatology 1996; 23:
17-23 [PMID: 8550037]

Bulat-Kardum L, Etokebe GE, Knezevic J, Balen
S, Matakovic-Mileusnic N, Zaputovic L, Pavelic J,
Beg-Zec Z, Dembic Z. Interferon-gamma receptor-1
gene promoter polymorphisms (G-611A; T-56C)
and susceptibility to tuberculosis. Scand | Immunol
2006; 63: 142-150 [PMID: 16476014 DOI: 10.1111/
j.1365-3083.2005.01694.x]

Matsuda A, Ebihara N, Kumagai N, Fukuda K,
Ebe K, Hirano K, Sotozono C, Tei M, Hasegawa K,
Shimizu M, Tamari M, Namba K, Ohno S, Mizuki
N, Ikezawa Z, Shirakawa T, Hamuro ], Kinoshita
S. Genetic polymorphisms in the promoter of the
interferon gamma receptor 1 gene are associated
with atopic cataracts. Invest Ophthalmol Vis Sci
2007; 48: 583-589 [PMID: 17251453 DOI: 10.1167/
iovs.06-0991]

Ben-Ari Z, Mor E, Papo O, Kfir B, Sulkes J, Tambur
AR, Tur-Kaspa R, Klein T. Cytokine gene poly-
morphisms in patients infected with hepatitis B
virus. Am | Gastroenterol 2003; 98: 144-150 [PMID:
12526950 DOI: 10.1111/j.1572-0241.2003.07179.x]
Khanizadeh S, Ravanshad M, Mohebbi SR, Naghoosi
H, Abrahim Tahaei M, Mousavi Nasab SD, Romani
S, Azimzadeh P, Sanati A, Zali MR. Polymorphisms
within the promoter region of the gamma interferon
(IFN-y) receptor]l gene are associated with the sus-
ceptibility to chronic HBV infection in an iranian
population. Hepat Mon 2012; 12: 7283 [PMID:
23300496 DOI: 10.5812/ hepatmon.7283]

McClary H, Koch R, Chisari FV, Guidotti LG. Rela-
tive sensitivity of hepatitis B virus and other hepa-
totropic viruses to the antiviral effects of cytokines.
J Virol 2000; 74: 2255-2264 [PMID: 10666256 DOI:
10.1128/JV1.74.5.2255-2264.2000]

Chen SH, Wu HL, Kao JH, Hwang LH. Persistent
hepatitis B viral replication in a FVB/N mouse
model: impact of host and viral factors. PLoS One
2012; 7: €36984 [PMID: 22615863 DOI: 10.1371/jour-
nal.pone.0036984]

Guidotti LG, Chisari FV. Immunobiology and
pathogenesis of viral hepatitis. Annu Rev Pathol
2006; 1: 23-61 [PMID: 18039107 DOI: 10.1146/an-
nurev.pathol.1.110304.100230]

Iannacone M, Sitia G, Ruggeri ZM, Guidotti LG.
HBYV pathogenesis in animal models: recent advanc-
es on the role of platelets. ] Hepatol 2007; 46: 719-726
[PMID: 17316876 DOI: 10.1016/].jhep.2007.01.007]
Wei X S, Zhang PA, Ye FL, Li Y, Deng B. The influ-
ence of polymorphisms in the MxA promoter and
the elF-2a regulatory region 2 on the natural out-
come of HBV infection. Hereditary Genet 2012; 1: 106
[DOI: 10.4172/2161-1041.1000106]

Knapp S, Yee L], Frodsham A]J, Hennig BJ, Hellier
S, Zhang L, Wright M, Chiaramonte M, Graves M,
Thomas HC, Hill AV, Thursz MR. Polymorphisms
in interferon-induced genes and the outcome of
hepatitis C virus infection: roles of MxA, OAS-1 and
PKR. Genes Immun 2003; 4: 411-419 [PMID: 12944978

2013-11-08 | Volume 21 | Issue 31 |



FAR, & FHEERER) St BT RS EhR I T 3399
DOI: 10.1038/ sj.gene.6363984] 19  Pletneva LM, Haller O, Porter DD, Prince GA, | oRaR: Xt
18  Garcia MA, Gil ], Ventoso I, Guerra S, Domingo E, Blanco JC. Interferon-inducible Mx gene expression KX B R A A

Rivas C, Esteban M. Impact of protein kinase PKR
in cell biology: from antiviral to antiproliferative
action. Microbiol Mol Biol Rev 2006; 70: 1032-1060
[PMID: 17158706 DOI: 10.1128/ MMBR.00027-06]

in cotton rats: cloning, characterization, and expres-
sion during influenza viral infection. | Interferon Cy-
tokine Res 2006; 26: 914-921 [PMID: 17238834 DOI:
10.1089/jir.2006.26.914]

AR S Wi T

ISSN  1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569 20134F [ ) Baishideng i 7
o ?ﬁE‘ L

(RFATWRE) AFAKREL

AFRR ATIERA “NWrgntt ) (025507, BB I BT A 807 gn 5 HEv . 3RAEX E A FAT
LA O R R ARG IR S04 T 820 I S, JFAESCA 51 AL B A Dy #5 S  B MRS, SCvh s £ 4 ok
4, MIFELE “Pang®E” WA EAMIMILS; 45 IE 3PS SCER b ek, WIFE IR i fy R b iy
SRR A e SRR SREETY N oo, PCRITIABUBME BT, SOk 5 1 IE SCRGAR I, H 5 IE ST 5
HOE 7 e, WA SR 7 v LSRR [8]. BT 51235 Sk b 45 LA 2-34ESCIE, PubMed, €+ E B8 X FE 15N
T F0 SO L AT H R ) SR I ARSI T o o, T8 N R 5 0SS % DA OGN
AT R R OB SCR, LFE T AR AT AL 2535 (http://www.wignet.com/1009-3079/index.jsp) Fl World Journal of
GMMMMWQMWMme@mmWMW@QM@mﬁmWﬁWF?fﬁmﬂ$¢Wﬁﬁ)I ?%L@

&, B I-1E T, PMID 5 5 1548 75, FEE (DI A0, 154, Bk, UK, Hikih, H AL, 48, i T
159
3n;l§d‘;ng® WCJD | www.wjgnet.com

IFN-y % W &%
C57BL/6/ R i
lTT&aiﬁ
k% BRI
%LTIFN y3F
HBV%E%’]%‘"
ETFHAER. AL
A A A R HBV £
FRERHENL
o B B B R
IFN-yA8 X #9 %o, 9%
KW K FROVA R
H it HBV & 3
REFHRFERL
HERKEL.

2013-11-08 | Volume 21 | Issue 31 |



