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Abstract

AIM: To elucidate the roles of interferon
regulatory factor-3 (IRF3) of peripheral blood
dendritic cells (DCs ) in immune response
induced by hepatitis B virus (HBV) .

METHODS: Monocytes CD14" were separated
in 28 chronic HBV-infected patients (CH) group
and 27 healthy volunteers group (control group)
using magnetic activated cell sorting. Then,
monocytes were placed on a culture medium
of RPMI 1640, which were later induced into
premature MoDC using hGM-CSF and hIL-4.
We stimulated DCs with Polyl : C. The mRNA
expressions of IRF3, TLR3 and IFN-B were de-
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tected using real time PCR, TLR3 expression
was detected using flow cytometry and levels of
IFN-B in supernatant were evaluated by ELISA.

RESULTS: In the control group, there was sig-
nificant elevation of IRF3 and IFN- level at 12
h following stimulation of Polyl : C compared
with that at 0 h. Expression level of IRF3 rose
and then declined gradually at 24h and 48 h
(86.27% + 14.74% vs 70.78% * 11.16%, P < 0.05).
In CH group, there was no significant up-regula-
tion of TLR 3 at 0, 12, 24 h while a significant up-
regulation was observed at 48 h (85.46% + 6.87%
vs 69.17% + 20.43%, P < 0.05). The concentration
of IFN-B had no significant changes at 0 h, 12 h,
24 h and 48 h in CH groups, while there was a
significant higher up-regulation of IFN-f mRNA
expression level at 0, 12, 24 h in the control
group than in CH group (P < 0.05).

CONCLUSION: Chronic HBV-infected patients
fail to activate IRF 3 following virus contraction
and thereby are unable to secrete enough IFN-f
to eradicate HBV virus, which may partly con-
tribute to persistent infection of HBV.
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BHE: R0 TR X & 50 B bt K
4m o F 428 B -F3(interferon regulate
factor 3, IRF3)ZEHBV# 34 3055 7 . 5 R KL
B g Rk B AR

ik IRHBeAgM M9 12 M TR X & ;gA
2845, i B AT IR E 270, R S SR REBK ba L

(MACS) % 3R 1F 4L a9 CD14 4% 4m g, RPMI
16403 7~ A 3% %%, JIhGM-CSF. hIL-4i% %
A7 2m BR A KRR F A9 MoDC, mAPolyl :
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W7 o 4 id CHl#, KIFRHAAMMoDC. Polyl : CRIBE  THIP R, (L5 AKX TFN-BH &L AT

HBV & #]iE 42
7 £ dsRNA T L
5TLR3% 4, &
G E L T AR
SAE TR, @
FFHREZATH
3. TR %
&, TR
IFN-B#4 & ik #A4T
AF, BIRIRHE

0. 12. 24, 48 ik & mpbiz ey ik B tm
Jit., Real-Time PCRZ#& M IRF3A=Toll#f 5 &
3(TLR3)# & ik, ELISAZ & #mMoDC4a g,
L FiR PIFN-pg R B T AL,

£ER: 12 hfg AT B AMoDC FIRF3 mRNA
FEKF R G, SFiEH% 50 hiak £ 57
B #(P<0.05), 24. 48 hR A Z#H T K. ™ &
#2MoDC FIRF3 mRNA# & ik b F REA
. 24 hfg AT B 4AMoDC ¥ TLR3 & ik LA
2 %(86.27%+14.74% vs 70.78% +11.16%,
P<0.05), 48 h TLR3%iA 50 htarb L 2 %4 2
F, m EBFM0, 12, 24 h TLR3AA LA R
%, 48 h TLR3 & ik LA % #(85.46%+6.87%
vs 69.17%+20.43%, P<0.05). f& B 3+ #2280
IFN-B mRNA & A % m fien b &k P o938 E 50
hAg kB &7t 5(P<0.05), & & %200, 12. 24
#7248 h IFN-B#4 £ ik 2 %7+ 5 (P<0.05).

2 HBVIRBRAE B F ERERFE R
BB ETIRF3M T 5018 £ 1 AL o il 245 89
IFN-BRA /A PRk 2, X 7T 42 HB VIR M4 4 2
FHyRAZ—.

KEE: TMRRAVE TS TIE; MORAM; 8
W Z BB RIAE

LEH, W, TIE FBRW, TR, 525, szl BB TR
BRREF3HTEMN CBFSEE NI MNRIRBRPHRER
BY. HRENEIAYE 2008; 16(17): 1873-1879
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LAY 58955 75 (hepatitis B virus, HBV)&H H A
AR w3 I R FFNIE T e, 2 g | A, S s
e W R R 2 1. HBVIE G 5 SE g 2
T %% (chronic hepatitis B, CHB)Ilu & _L 597 F
M, FLRIFHL] A e B, RIS HB VI
(BN TIC D B Hoar, BN AMIFFTIA
HAEHB VRS, 15 s N i o I
FERFHUE]. IR E 3 g N, mTEL
HEBEHB VAR B HE 6% 22 035 ™. HB VIR
PSR B A AR SE I 4IDNAL RNAEY
dsRNABEWE B 17 = A IR 52 A (PRR ) U,
SRIGPRRSWUR T AR 18 1 M0 5 e )X
IO, AL FE 7 A R A M DR, 55 A A B R Y
I3 B E G O H AT , HBV & ]
R dsRNAT DL TLR3G &, SR 530
HRUE S S iefe, Bl TR RT3,

W, B sh PR 0. B2 IRF3AIRFTT)
FEDR bR/ B, FE PO 5 1 R N L REH, TRN-B
7= A B R BE, $22RIRF3. IRFTAEHUR 75 1
SN i v A S FE B (K4 AU AR H HT A
1R B WG EHB VIR L 5 55 5 1500 75
Y IV HH TR 3Rk L AEHT, BAIFN-BIFI 4>
Wt S5 AR dsRNA(Polyl @ C)Hli%
TR BCEATH) BAZ A1 B SR 1 B SR 41 (monocyet
dendritic cell, MoDC), fMIIRF3[1#iA. IFN-B
(3RS, LA R RS2 AR TLR3 RIS, ik
— 5 T RRCHBI H i R IR AL B (1 S 36 A0 F

1 RIS

1.1 A 3E$2005-07/2007-02_F S IE K 2# B
2t B e B 4 s e 112 k2 I 18 1 & T %6
(CHB) & 281, f& rh A e 27 2 i 2% 73 23
AR IR 2 23 R GL 0 2 oy S BR G L E 1) €2005
SEMRRTE TR R BIGRE ) S WA, B
Eefl 43 01, 4EEE19-50CF#432.1) % . AT hfie
S DAL N 2 IR = R B (ALT) T ok &
(67-432 TU/L), “F-3J149.96 +87.53; HZL % /K-
<51.3 umol/L; HBVILiEIr & A HBsAg.
HBeAg. #i-HBcFH{E, HBV DNAE &L 41.0
X 10’ copies/L-2.35X 10" copies/L, *F-148.65+
2.47X10" copies/L. Fif1 i #H AE L 116 moPy A
B gE . KR MR RSP B
B PR IR YT HEBRG JFHAV. HCV,
HEV. HIV. TTVAJieEgs, Hibr A G G
I H At g0 . 27 44 4 RS BE A by 1B
PR 30.4(18-60) %7, HERR & R G A,
JCIG s, Heire wkN GRS . R PUAE R,
JHDIREIE .

12 7 i

1.2.1 418 4% 48 f(monocyte, Mo)a & . 3
Freo O PR A SRR RS A 120 mL,
IO EL AT B 23 5 4 2 A I B A A B, 3R
f3PBMC, AT 40 M T4k, HIG EPBSE AU
N80 uL/LX 10" M4l ), FIMACS(Miltenyi
Biotec, Bergisch Gladbach, Germany)ik 3k f34li{k,
FICD14 HI40 . LIRPMI 164058 45 97 5 By
A, FEFLLTLX 104N, IF4L A FL2 mLK;
FEW 1IN AhGM-CSF(Pepro Tech )500 kU/L .
hIL-4(Pepro Tech)250 kU/L, &) G nA12
FUBEFRM, fhrm i), H S5 bsd, & F37°C,
50 mL/L COI 7548 h i 5. TR IR S RAE I o5
W I Polyl @ COAJE25 mg/L)4k4:E37°C, 50
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mi £RHE
% Z IRF34=2IRF7
EE TN .
ENER 3143 PR bp) £ ;mfé‘lr o E[LN[’;
, . A=, -p
IRF3 Upper 5'-GTG CCG GGG GAA GAG TGG GAG TTC-3 s AT 4
Lower 5'-TGC CCG GCC CGC CAG AGA-3' ~IRF3. IRF74&
TLR3  Upper 5'-GAGAGTGCCGTCTATTTGCCACAC-3' A A 0y R
. . 300 b REEEE
Lower 5'-GCGGCTGGTAATCTTCTGAGTTGA-3 W4
IFN-B Upper 5'-GAC GCC GCA GTG ACC ATC TAT-3' "
Lower 5'-CCCT CCT TGG CCT TCA GGT AAT G-3'
GAPDH  Upper 5'-GAA GGT GAA GGT CGG AGT-3' .
Lower 5'-GAA GAT GGT GAT GGG ATT TC-3'
‘ P<0.05 B WA 30 min. (10)8FFLINIAZ 11350
20 P05 uL, AT SRR AE HLIAD. 30 min Kl
Y 12 I n E%’ﬂﬂ% JESE, £E450 nmiLHR, E540 nmi KA IE, Y
14 | O] B AL RO BN 22 ST AR 2%
5 13 I 1.2.4 % X AU M TLR3 89 £k IR IR
o gl MoDC, fANbRA I sz — [F B . A 4l
£ 6 M4LZ5 X 10°-1 X 10%, 1140 /L% % FEEE 210
; ﬁ min, HIAO.1% B H IS minfiL, 2/
0 AR FE AR TR GEEG): [ 50 FEE 73l
0 12 24 48
t/h

B 1 Real-Time PCRAMIRF3 mRNABIZRIK.

mL/L COSEFRMEEFE, 40 10, 12, 24, 48 h
LA FLAN R 77 3.

1.2.2 Real-Time PCR#4MIRF3. IFN-BF=TLR3:
H1-2X 10°MoDCHlIHERNA, FIRNAJ 5
XA G (Promega. Co)FRNAW % AcDNA,
-20°CfRAF. Real-Time PCRHSybr Green¥- & &
%, Sybr Green¥? Y 52 SPCRIRF £ H Applied
Biosystems/A #i], LAGAPDH A W2, REANFE A [A]
— GBS AL, BEIRY R v YIPET E S RH
PEXTIR, 519751 LK1

1.2.3 mie B T4l JEERMoDCE IR IR,
2 T VB S 35 T R 35003000 52 E LTS AT 7] 4o 156 B A0
IFN-Br i, 4 TR B (1)1 e 4% £
DUAE it AR, K AT A ot B 3k ) 1A 17 2 s
20 mL 25X {45 E S ddH,OF B 22500 mL,
JHCE A L (2) AR R AR R R — R A
FRUE S, (3)FLMERFFLINA200 WL %5 Ji
PRI AN R B R . (4) ) A B 1
AR . B E 2 h 0 SR S RRvE S AL
B (S)UERR. (6)BFALINBIAR Ik A i 45 5 1) —
$1200 pL, EWEFF1 b (7)ERPURS KD
WA B, %5£1200 pLiil#, 15 minpy %€, &
TEEORAFE. (8)VEMR. (9)BEALIMA Y200 pL,
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JNAPE-mouse IgG2b 15 uL(20 pL/1 X 10%; Kl
B A NPE-PUATLR3bRICPUAE, il & GHE
30 min. HJ5INA200 pL 10 g/LZ 58 AR
PBS[H & 1K

it b TR JHSPSS12.040 v H A 5%
T 82 Fa bR O B B bR v 22, R HIONE-WAY
ANOVARIE I, P<0.05 K 2 5347 & Tk

2 B8

2.1 MoDC_EIRF3 mRNA#) & ik ZPolyl : CHl
WJR0 h - 4IMoDC_IRF3 mRNAEIE T ik
FEZE 5 (P>0.05). £E12 hxf I Z4AMoDCHIRF3
mRNAMEIA FiH$]12.80+5.11, 50 htHEL T+
1 235 (P<0.05), 124 h. 48 h IRF3 mRNAKIA
I3 H5.57+3.50, 8.85+4.05, Fik/K 4 12h
BA F(H 248 h IRF3 mRNAR R XK B
F 1 T0 h(P<0.05). & 4IMoDCZPolyl : CHil
512, 24, 48 h IRF3 mRNAMEAEA b
Tt, 50 hAH LB B2 P 22 7 (P<0.05, K1), &
0 5 X A IRF3 mRNALE A [ 8] A AR 4k,
A, X4 MoDCZPolyl : CHill#J512 h IRF3
mRNARRIE L FTHP<0.05). EH4HIRF3
mRNA[WRIEEA L Polyl © CHIHIMT L id
(K12).

2.2 MoDC ¥ TLR3#) & % (1)Real-Time PCRAG
TLR3 mRNAWERIZE. BEA L% A0 h TLR3
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WA # 5 5 Ao Bo_ C 5 Do
AL B - - -
BRI EE G o 5 5 |
#DCVIRF3. @& w w W
TLR3. IFN-B# 99 | MESR IR A= 0 S
HMALAHBVE 2| & =R = . =Y
T EY S U R E— 8**“7 ERE S ER
RomdERMEH o | . |3 ik - =
EFIRF3M M 5 5 P PO = O A S ST T T T T T
o ﬂ\i " T10° 10' 10° 10° 10°  T10° 10 10 10° 10° 10° 10' 10% 10° 10  10° 10' 10° 10° 10°
% 8 IFN-B A i FL 1-H FITC FL 1-H FITC
Mok, ETHE E o_ Fo_ GH Ho_
HB V1% H 4 4 B - - = =
Jeoh R Z— > S > | >
w i w ~— w — w —
Q'N D.N D-N D-N
2= 237 . 227 . 22"
= f o | o = = j
o S o — o r O :
= = ChE 4 I Jm—
Oa \- \ T \ C:C_’, T \ \ \ C:C_’, T \ \ \ C:C_’. \'0' T X
10° 10" 10* 10° 10° 10° 10' 10% 10° 10° 10° 10" 10* 10° 10° 10° 10' 10 10° 10
FL 1-H FL 1-H FL 1-H FL 1-H

B 2 MoDC&Polyl : CRIEGTFO0. 12, 24, 48 h TLRIWIFIK. A-D: BHHL, 48 h TLRIFYFERE0 h EF-EE P<0.05), 12
h. 24 h FFAAREE; E—H: @S IRA, 24 h TLR3WZFHAHR0 h EF-E 3 (P<0.05), 12 h FFREE,; A, E: 0 h; B, F: 12 h; C, G:

24 h; D, H: 48 h.

Oh 12 h 24 h 48 h
£B%  0.042+0.020 0.101+0.024 0.117 +0.056 0.260 + 0.080°
WHB4H  0.115+0.062 0.355+0.107°  0.255+0.112 0.130+0.108

°P<0.05 vs [E4H0 h, &BB4H0. 12. 24 h; P<0.05 vs [@4H0 h.

mRNA ¥ K55 £0.042+0.020F10.115 £
0.062, HARNI L TLR3 mRNAFRLH B 4H
{HPG 2 L3 TG 8 35 P 22 7:(P>0.05). S 4i i
ORI 285 5 —3, 4112, 24 h TLR3 mRNA
()22 TR G, 148 hif) 223k K7 40.260 &
0.080, 0 hFKIAK V-3 L F+HP<0.05). X
ZITLR3 mRNAMFIA T12 hik # &, 240.335
+0.107, 0 h&K LK% EF@P<0.05), &2
FETEEH0. 12, 24 h TLR3 mRNA#KIE
AF(F2). )4 A IMoDC _ETLR3
Lk, “4HMoDCZPolyl : CHIIJE 0. 12,

24, 48 hH U040 A I TLR3 MK Kk (23).
BEA 55X 410 h TLR3MIRIE > 51469.17%
+20.43%F170.78%+ 11.16%, P41 LT 5
FEZE R (P>0.05). BEAMoDCLPolyl @ CH|
W12, 24 h TLR3RIA AL,
48 h TLR3[MFRIL W Ty, Kik i 485.46% +
6.87%, 50 hAH LLAA 5 2 1 22 573 (P<0.05). fg FExt
A MoDCZ Polyl : CHll¥EE 10 hiff TLR3#K 1A
470.78% £ 11.16% 5 35 41 AHIT, Z:Polyl : CHfl
WUE 12 h TLR3MERIE N 67.49%+20.89%, 50 h

AEE TG i 25 Mk 22 5, 124 hIF TLR3 2 IA W 1 1
T1(86.27% % 14.74%), ik EH HPEHTIE
I, 48 h/FTLR3FINIZEMWT T %, 524 hillbA &
P2 (P<0.05, E2).
2.3 MoDC ¥IFN-p#5 %5 4dsRNAEMoDC |
(M2 ARG G5, e n] UATTFN-BI 43 W5,
M Bl IR e 128 B Jre 1k 00 7 e 2 S T
i g, BT LA Ja FRATAS I T IFN-B I 4 F /K
YEAE) v S S HE S
2.3.1 Real-Time PCR#&MIFN-p mRNA# &
ik: ZPolyl : CHIPJS0 h—4IMoDC LIFN-B
mRN A R3E T 35 1 22 57 (P>0.05). 7E12 htf
HZ4IMoDCHIFN-B mRNAKIA W Lif(1.16
+0.50), 50 hiH b2 7 HAT W& 1 (P<0.05). &
FHIFN-B mRNA 0 h&IAAKCPFIEREAL, JF HE
Polyl : CHI¥J512. 24. 48 h IFN-p mRNAF#
54359028 +0.14. 0.24+0.11. 0.52+0.13,
50 W L LT WA 22 10(P>0.05, [13).
HIRAMoDCE F|Polyl @ CHIIJ512 h
IFN-B mRNAMRIA L FFH(P<0.05), 7624, 48
hiZ W 2 300 h/K -, BFAMoDC3% F|Polyl -
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mi:A2E
A OBF RO At
dsRNA(PolyI :
oh 12h 24h 48h Sé)ﬂ ﬁif’f“ﬁ
- $ 4t B R R 44
F[EH  69.17+2043 75.98+18.59 78.23+19.53 85.46 + 6.87 BE K e,
WIRZE  70.78+11.16 67.49 +20.89 86.27 + 14.74° 68.57 + 16.86 MIRF3 49 & ik |
IFN-P#9 2 ik 4k
° E &, WA RX E#
P<0.05 vs [E4H0 h. % K TLR3 8 £
K, AHE—F T
P<o 05 P<0.05 ‘ P<0.05 | CHB# %. 9% % %
- 200 — — PR B A 2 IR AR
il m EHA 180 | P<0.05 1P<0.05 W EHII
: O Bt A 160 - O feepfxd fEen
1.4+ ~
= 140 +
1.2} E
S 120
1.0+ a
< 100
0.8} 5 80
0.6 = 60
04| 40
0.0 0
48 12 24 48
t/h

3 Real-Time PCREGIFN-B mRNAHIZRIX.

CHI#748 h IFN-B mRNAMI KL B4 FiF, A
50 WA Goih % & X (P>0.05).
2.3.2 MoDC#m A3 #x £ & ik PIFN-B R E &
ft: MoDCZPolyl : CHIIHJE T0. 12, 24, 48 h
O B FCA0 B s R 10 i v, HIELIS AV A P4 i
IR IEN-BI . 410 hffTFN-BIIHKE
43904 80.71£42.60 ng/L. 78.21+£23.89 ng/L,
T RIE KA (P>0.05). fEEEXTEEEEI2 h
IFN-BIYRE 50 hAHLL IR BT, BB ER
(P<0.05), REH0. 12, 24, 48 h IFN-BIIER
KB E T E(P<0.05). 4112, 24, 48 hIFN-B
(P RE 73591 }75.28 £35.22 ng/L 64.69+29.62
ng/L. 62.631+28.72 ng/L, 50 hiftbRIA KT
W B (K4).

“HMoDC%Polyl : CHIFE T0. 12,
24, 48 hHHELISAT7 iMoo D CH5 7% s W
FHIFN-BIH L, 410 hIYIFN-BIIU FEAHIT, &
FHA12. 24, 48 h IFN-BIIIKRSE 50 hitbRIA
AKPHRAT IR ETE, Tl BER 414512 h IFN-B
R ETHI] 50 haH B W TE 22 5,
HBAHZH0. 12, 24, 48 h IFN-BIIRIL BE T
(P<0.05).

3L

[ BT PeFEAEE P08 S e il SR E .
5 75 R IR FE = 4EdsSRNA S TLR3ZS &, ARG
WOEIL TG S 2, BT IE~E, B
HPuw . TLR3MIE 516 FEHE M L@ e,
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B 4 MoDCAIEIEF EBERPIFN-PHTRE.

B My D88 HRIAE (it ids 421 . My D88
WA F B IRF3REIR AL, TE 2R Ak, HEA4H
A% A 5 5 H ARFERIIEN-BI S . Feakl'™'™,
IRF3JE T — Mgk & 1, FrgaRikeE
P g i, FEEERERIER(T 8L, 11
ROVEAE A0 M S, A HAT — NSRS, A
T MNMOAR, ADNALE G LR, Al— R
FEAR Uiy AE TR F 45 A5 85 R S8 (LA D) S 3 S0 45 74
5. TRF3 ) s PRt b PR 2 A ity 22 B4 R % o
SR IR AL SR 2 1 1 12022, g 15 A2 A ) i v
FERIdsSRNA R LUEIETLR3, TLR3STBKI,
TBK IR F-3 [’ 1 A by 22 28 PR R SE W IR AL,
T IR A0 (R TR F-3 A4 i S0 3 5 20 40 % 9. SR )5
IRF355 4 22 JI U &N A7 (IFN-Stimulated
response elements, ISRES)5 5 H brIE R F5
1SG56, TFN-BIfI#E% . ™", HiRIERE M
i BRIRF-3 5L BRI IR /) BUVE TG 21 4 SR 40 iU (MEEF s)
BRI B (ND V) J5, TFN-o/BIE R R IA
ICT. B IRF3M LR /N B, R0 BRI
ML FEH, TIFN-BIGF= 40 2 F B, $2/RIRF34E
P EE 1 S5 B i P ke A DG LA T, A
W5 RT-PCRIFVEATIIRF3, 45 5L % 0 &
4MoDC%Polyl : CHIIJ512. 24, 48 h IRF3
mRNA KR IE%A W L, IX5TBK1 mRNA
(ARSI &5 R — 3, KW FH AIRF3IAGEZ 24T
UG5 0E. 3R, B AlIRF3IANRERREIR 1L,
ANRERE NG AL 55 H AR BRI 3 5. 0.
fi FEXT I ZHMoDCZPolyl : CHIMJ5 12 h IRF3



1878 ISSN 1009-3079 CN 14-1260/R HRIENBLZE 2008683188 1658 175
| BACE £ mRNA I EIE KB E T 5, 24, 48 h IRF3 invasion to evasion. Curr Opin Infect Dis 2002; 15:

£ B R K EE
PCR¥E K: i
PCRA Ak & F
N R AR,
AR % kAZ TR
R % aF o] A
PCR#t 42, J /51l
AR W & 5T R
s BT E
DM Tk, BT
ZRTAR AL
R kAT
Hem . kIR K
BB B g AR &
A4 A AR

mRNARIEK P12 hit 5 FR#(H /248 h IRF3
mRNAFJRIEJIR L 25 T0 h, Sl o
ZHTBK 1 AT LUFIR F-3 12 JE A iy 22 28 R ik S T
%1k, IRF-3JE R — 24K, BEAIUZ N, S H
PRIEINTFN-BIR 55 G

KT 0 TR B AIRFIRIEM TR
A, F&AT14> 5T Real-Time PCRAFNG 20 M i
KL T TLR3MIRIE, 45 5 R BT Ad Fext 4l v
MoDC%Polyl : C(25 mg/L)#l|#J524 h TLR3
Fik i B3 (P<0.05), 48 h TLR3F kgD, 5
0 ML TC B s 5, A A0, 12, 24 h
TLR3[&E LIRANIH &, 48 h TLR3E X L i &7
F(P<0.05). FBEHIRF3 mRNAKFRIELF48 hi%k
H ETF, MTLR3FRIE LT, 3278 IRF3IFRIA(
TR REAEAE AN, B, B
ZH 40 A 15 F7 9 P TR N-B I ok FE R 45 SR & D C 4l
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