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Abstract

AIM: To investigate the influence of dendritic
cells (DCs) loaded with HBsAg from peripheral
blood monocytes of patients with chronic
hepatitis B (CHB) on the differentiation of
autologous T helper 1 (Th1).

METHODS: Mononuclear cells were isolated
from CHB patients using the methods of den-
sity gradient centrifugation (Ficoll-Hypaque)
and adherence. The adherent monocytes were
incubated with recombinant human GM-CSF
and interleukin-4 (IL-4) to induce DC genera-
tion. The phenotypes on DCs including CD80,

CD86, CD40 and HLA-DR were determined by
flow cytometry (FCM). DCs’ ability to stimulate
allogenic mixed lymphocyte reaction (AMLR)
was detected by CCK-8 assay. The concentra-
tion of IL-12 in DC supernate was tested by
enzyme linked immunosorbent assay (ELISA).
CD4" Th cell subpopulation in peripheral blood
of CHB patients was isolated and purified by
immunomagnetic beads. Subsequently, purified
CD4" Th cells were co-cultured with autologous
mature DCs. The differentiation of Th1/Th2 was
detected by FCM using intracellular staining of
interferon-y (IFN-y) and IL-4. ELISA assay was
also used to quantify the IFN-y and IL-4 in co-
culture supernate.

RESULTS: In comparison with those in the
control group, the expression levels of CD80,
CD86, CD40 and HLA-DR and the concentra-
tion of IL-12 in DC supernate of the IFN-y group,
HBsAg group and HBsAg + IFN-y group were
higher, and the capability of DCs to stimulate
allogenic lymphocytes to proliferate in the three
groups was also stronger. Meanwhile, the per-
centages of Th1 cells in CD4" T cells and the lev-
el of IFN-y in co-culture supernate of the IFN-y
group, HBsAg group and HBsAg + IFN-y group
were higher (Thl cells: 10.76% * 3.98%, 11.43%
+4.32%, 15.28% + 4.73% vs 7.84% + 3.10%, P <
0.01; IFN-y: 578 + 47 mg/L, 496 £ 92 mg/L, 784 £
97 mg/L vs 342 + 34 mg/L, P < 0.05). However,
the percentages of Th2 cells in CD4" T cells and
the level of IL-4 in the three groups were lower
(Th2 cells: 1.43% + 0.96%, 1.68% + 0.16%, 0.92%
+0.21% vs 2.61% £ 1.27%, P < 0.01; IL-4: 187 £ 52
mg/L, 169 + 38 mg/L, 89 + 37 mg/L vs 226 * 48
mg/L, P < 0.05). The most significant effect was
observed in the HBsAg + IFN-y group.

CONCLUSION: DCs loaded with HBsAg can
improve the insufficient differentiation of Thl
cells resulted from dysfunction of DCs in vivo in
CHB patients.

Key Words: Dendritic cell; Chronic hepatitis B; T
helper 1/T helper 2; Cytokine; Flow cytometry; En-
zyme linked immunosorbent assay
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BHH): AFRHBsAg i #6912 2T B9 A
Ao A 52 4k 4 g (dendritic cells, DCs)% B & Thl
o e oA 8 i AR .

Fik: Ficoll# BAE & O A b BE ik 4 B 1R E
TIF 2% 91 A o B 45 2w A, vA A rhIL-4+rhGM-
CSF#) T4 3/ Ak FDCs. A X 20 Ko
K ADCA @CDS0, CD86, CD40#/=HLA-DR
o-Fayk ik, CCK-8ikAa M &-20DCs skl ik ) A
SRR B am e 3G 75 69 Ak 7, ELISA AR &40
DCs#z ik LiF wIL-1269 K F. %0k #hizk o
IR T BN E 2 CD4 T2a e, 5305 &
H A ZMDCsERF, M AmBEFL£E,
AR 20 AU M 32 A 6 CD4™ Tém it M 45 42
P 2 0 B FIFN-y FoIL-4, ELISA sk 4] 335 71
b & PIFN-y/IL-449 K F.

HR: Harmatat, HBsAg. IFN-y#=
HBsAg+IFN-y2iDCs & & & £ CD80, CD86,
CD40#=HLA-DR % T /K -F 45, RIS F A
ARk B 2 3G 5A 09 AR ) 23R DCs4y ik 8h
EEEE, IL-12K-F 085, 5at@atat,
HBsAg. IFN-y#"HBsAg+IFN-yZADCs5 B %
Th#m k35575, Th1za e ECD4" Taafey &
It 2(10.76% £ 3.98%, 11.43%+4.32%,
15.28%+4.73% vs 7.84%+3.10%, P<0.01),
Th24mfig 5 CD4" T4a ety & 4 Fe FEA(1.43%
+0.96%, 1.68%+0.16%, 0.92%+0.21% vs
2.61%+1.27%, P<0.01), 3£3% 7% L& PIFN-y
#9738 5 (578 £47 mg/L, 496+92 mg/L,
784197 mg/L vs 342134 mg/L, P<0.05), IL-4
# K T AK(187+52 mg/L, 169438 mg/L,
89137 mg/L vs 226148 mg/L, P<0.05), VA
HBsAg+IFN-y2i 5% 4 o 2.

Zit: ZHBsAgi HWDCsT AR & & 1k
M B DCs% A& T i 51 A2 89 Thl 28 fe 54 R 2
R,

REA: WSORAEM; 181 ZRIFF 4 Th1/Th2; 248
R AR Bk S W% Pt R 5

SIR, TS, BHER, 55 7. HBsAgRBBISIZITE
EDCSESHREThBIDCHIER. BREAEKRT
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18 Pk 2RI 28 (T PR 12 1 ) A& th & HF i B
(hepatitis B virus, HBV)RFE& G5 L. H T,
TN e 5 N2 B A JE WL BRHB V) B A
MU, Stk B BREHB VIS R N fEE =k, 2
TOBE, 5 EPECD4T TRICDS Tkt 40 1o )2 7, 7]
DAY I B A2 P9 0003 25, T n] HRH0008 5 14 7 IR
MNAZ. SR, 18 PE O BE AR, 3K M G 5 N 2
FRPE R 59 FE AR A B2 DUAE (M o0 3= 4
TR M EEET A M, TR ISR HCD4” T
8 F RRR SR A Bt oy v T A ) A
Bocher er al"'WF 5% & W18 L Z AT B E AN Th
NEAS SR FTHBYV [ S I G 35 DI AH K.

WL, Z R 2252 LAR S 1L Th/
Th2(1 504k, HrrDCAER H i A& ) Dy e 45 58
HIPT R 2% 40 il (antigen presenting cells, APC),
2 ME— BEUE VIR T LI APC, HIA K 25
W Th1/Th2 A1 f BB 25 BF 0N, 121
O EFDCSAEE DI REGR I, W] RERE T 33508 &
R ThTR A, Rk, FATTF9tHBs Agfi
TR NE S R A R I R 41 R D CRF
H 5 Th1 40 4k (135 SAEH, AWDCRKAER
e Wi Y H] TV 7 HBV RS2 IR G f A S a0 4 4.

1 SRIRSE

1.1 ## thGM-CSFAL I E S EYH ARG 2
#]), rhIL-4(R&D Systems, Inc.), rhIL-2(F§ 5 4
Rl BE 2 RBE), thIFN-y(PROMEGA), CD80 3t A\
mADb(BioLegend), CD86 it AmAb. CD40f{#t
AmAb(fb A LA R A ), HLA-DRET
AmAb(Caltag Laboratories), IL-4 {1 AmAb-
IFN-y BT AmAb(R&D Sysems, Inc.), FITC 41
flmAb. PESFITCHilIgG(SABC). RPMI 1640
EFRM(Gibeo A A]), N ILE (UM Y25 424
TREA PR F]), R AN B 43 B v (R R 1
SARFI IR A 7)), HBsA g(7d 5% JiRl 2B 2%
Bit), CCK-8 kit(Abnt R=RHZ AR A ), 1L-12
ELISA kit(#: 3549 TR R A F]), Dynal CD4"
positive isolation kit(Dynal), PMA. Monensin(&#
FAEY) TR A A, Fix&Prem kit(Caltag),
Tonomycin(ALEX), IL-44MR 7 & TFN-yk
DGR B (g AR T R B A R 2 =)k 1143 %9),
{8 B M 22 B (Leica), DG503 kR (RS 5t
AR EIABRAA), Hal4 i (Becton
Dickinson).

1.2 7k IR P I Bs BT 28 17112 328401,
WsH, 1361, Fib22-56(T-1438.9+11.4)%,

AT A 0

1 %5 7 Th#w i
M@ Thl/Th2%
ey Pk — A A
SR FRGHR
F
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Wi £8E
MRER, 4R
# 4% vl BUIK 5P
n ﬁ;h;fhzfgf; 248 CD40 HLA-DR CD80 CD86

, P DCHE>
B 3 & I 6 5 4L WA 28.0+4.3 65.4+7.9 423+6.1 462+48
BRI L HBsAg 39.7+3.9° 72.9+59° 61.0+55" 55.5+5.7°
mhe, ’&f‘éﬁ:ﬁﬁ IFN—y 39.8+4.0° 74.8+4.0° 62.3+5.9° 51.9+4.9°
B2 HA T 4 £
f;?”‘ﬂmg’% HBsAg+IFN—y  65.0+4.7 90.0+52 73.3+6.6 72.1+39

°P<0.01 vs NIIRLE, HBsAg+IFN—y£E.

FRPE 20004 VG 2 2 WAE LT 13 85 1 I 12 Wi b
HEIG PR A2 18 vk AT 2 551, HBV MY
JHBsAg(+), HBeAg(+), Hi-HBcIgM(+)xHBV
DNA(+). S8 7r42: 141, HBsAg#l. TFN-y
Y1 FIHBsA g+IFN-y41. Ficoll s J&Af% 0050
B OB A R AN 4 il (peripheral
blood mononuclear cells, PBMC), IliEE2 h: [
AN MRS AL AN . 4TI 2, 6 IR AL
FLINAErhIL-4(50 pg/L). thGM-CSF(100 pg/L)
IDCEEFEM1 mL; IFN-yZL FTHBsAg+IFN-y 4 £
DCE IR A 125 1R INAThIFN-y(10 pg/L);
HBsA g FTHBsAg+IFN-y41 /£ 15 75 (1) B4R A
HBsAg(10 pg/L), %413 E37°C, 50 mL/L CO,ii
R 9RT d, 193 deiiRh 7o dn k1.

1.2.1 DC#y & A 547 DCRE IR B8 R AE 41
J, G A 1 X 10°/L, B0y, 100 puLifi
G PR A TVE 40 M, 23 I AP EFR ic 1 B
$ACD86, HLA-DR mAbFIFITCHRC I BTN
CD40. CD80 mAb, [A]i HHPEEKFITCHRIC I/
BIgGPLIA AT, 4 CRYAARIE30 min, PEEk2
K, 24 hN T 40 i AL (FACS) .

1.2.2 B AP F R Ak B 4w it B (AMLR): B [A]
ARSI JE L E 43 B R4 PBMC, i 48 41 il
WL, LLLX10°FLERNT-96 LK. DCAMilH41 X 10%
FLDC : PBMC = 1 : 10), 2X 10(DC : PBMC =
12500, fEfL3AEAL. 37°C, 50 mL/L CO,
I E AP E 96 h, CCK-8 kit FLI G % .
VIR FE B (stimulating index, SI)Z7~BE5H1E
. ST = SEIFLA 4o/ B PE XS HEFLA 4op.

1.2.3 IL-1289 K F: ICAEXT 4], TFN-y4l.
HBsAgZ1 HTHBsAg+HFN-y41 77 558 KD C 1
W, -20°CIRAE, —IFHZIL-12 ELISA kitdfE i b
.

1.2.4 BWTAFEHDCsY A 4 Tham i 335 55
Dynal %5 i 2R BHPE 2> 218 Pk 20 38 40 ) I
CD4" T4llig, #%Dynal CD4" positive isolation kit

FAE VW AT, 5L 2 C D4 T4, 46
JEi%96.5%%2.6%, 133 AE80% LA L. 1A4MF 3
FE-R MMM M A DCE A S 4i ki Thdi i
P12 100 LE BV A5 85 7%, 96U EEFL 52X 107
ANThE L, LAAF 4200 pl. 7E37°C. 50 mL/L
COIEFA T 5975 dJa, P4 INIL-2(100 U/mL),
grefeigR2 d. B O EEDCEH B S Tha
HIEFRREBE TR, BT IMAPMA(40 pg/L).
Ionomycin(l mg/L). Monensin(0.25 mg/L),
37°C. 50 mL/L CO,K57%5 h. WX LA f%
Fix&Prem kitit B EAT My e €, e 40 i {S0RS:
JTh1/Th2.
1.2.5 IFN-yfelL-449 4% RS O3 DC
5 H S Thal i L85 32 557K 1 L, -20°C IR AE,
ELISAVE— JF R I, FZIL-4A0 R0 & . TFN-y#
IR 0 B AT A

Beit 2 AbIR 18] Stata7 ORI, BEAT 7 224307,
BAGE R AT I, 2R
X R AL LA Fg R 56, P<0.05 5 Gevt 2 L.

2 B8

2.1 DCA & 4 F &ikK-F IFN-y4l. HBsAg
41, HBsAg+IFN-yZ4IDCH i 4T CD80, CDS86,
CD40, HLA-DRI¥ 38 33 514 B2 (P<0.01),
i HHBsAg+IFN-yZ1DCs# [ 7> 1 [ K5 %
I F(P<0.01), HBsA g4l 51FN-y41 LLi e 2 57+
(P>0.05, £1).

2.2 DCHIB R AP ARk & dm JRL 3 5 69 46 ) 7E
DC : TA5h1 2 1011 & 509 & Hb 4l 1 S i
H, IFN-y4l. HBsAg#l. HBsAg+IFN-yZ1DCs
SRS I e S A L 4 i 4 5 ) e g 22 Lk R
58(P<0.05), 1l HEHBsAg+IFN-yZ1 D Csil i hE
75 (P<0.05), HBsAgZH 5 IFN-y4] bb i . 2 5+
(P>0.05, K 1).

2.3 DC4-BSIL-1289 K -F 45 LW H5I758K,
IFN-y2H(145.5+47.4 ng/L). HBsAg#(168.4+
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WA # & 5
AR AEDCE
B R LUN

P} Thi(%) Th2(%) IFN=y(mg/L) IL-4(mg/L) ;%Bgffjgig

v R

WiRH 7.84+3.10 2.61+1.27 342+34 226 +48 HBsAg# DC.

HBsAg 10.76 +3.98™ 1.43 +0.96% 578 + 47° 187 +52%°

IFN—y 11.43 £4.32° 1.68+0.16% 496 + 92%° 169 + 38°

HBsAg+IFN—y 15.28 +4.73 0.92+0.21 784 97 89+ 37

°P<0.05 vs HBsAg+IFN—yZALEHR; °P<0.01 vs NERZE.

4- O X fEZH
O HBsAgZH
m IFEN—yZH
W HBsAg+IFN—y4H
3L b
b
a a
B2 b
1 L
0
1:10 1:50

B 1 BHEIHEEDCSRIBEEMMRAME MIRILIEIVAE
73.°P<0.05 vs XTHEZH; "P<0.01 vs HBsAgZH+IFN—yZH.

56.3 ng/L). HBsAg+IFN-y2H(232.4£67.2 ng/L)
IE M TP IL-12 ) 7K1 1) i T B ZH.(95.6 233
ng/L)(P<0.01), HBsA g+IFN-yZHDCs[#) 2> i i)
IL-12(7K -5 =1 (P<0.05), IFN-y4l. HBsAg#l
H TG 2 57¢:(P>0.05).

24 DC5 A #Thém e 23275 Thl/Th2 41L&
L LUAINDC, B IR M Thal Mo/ o =5 4
ITh1 }4.57% % 1.80%, Th241.78%%0.91%.
Th14iHE5CD4" TR 1 43 b4 b I A4 44
(P<0.05, %2).

2.5 DCh5 A FTham k3% 55 )6 L& FIFN-yAfe
IL-44% HBsAg#l. IFN-yZ] FIHBsAg+IFN-yZi
IR AR 8 R D CH3 il 55 24 J5 1) B £ Th
JCREFR G 0 1, HELIS ALK I s IFN-y Al
IL-45 EHINER D).

3L

CD4" Th4ll i F=ZE 0] 7346 h Th1 A Th240 . Thl
FNTh240 53 T A5 20 AN [ (1 S 8 W25 7 A A
) (1) G B 25N, HLAARIE it 7 AR AN TR ) Th1/Th2 A%
T2 RARAAS [ P 288 (1) 3 B AR S %, Th1/Th2
(P47 e T BILAR RS AT Z0ORT 22 4 b 3k 4 Py
(s B . IETUR W, FEPTHB VI GE (1) fo )5 N 2%
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Th 5N A2 LA B 1 P4 08 25 (1 . AR T 0
18t L IIRFFUR I, B AN E M Thi. Th2
PP A R R, Th2 78 (24, 4 it DR A
X ATh2HY. Livingston er a/f 5T HBsAgflg it
NSRRI I o I L A R N R i
AR CTLR N S HTh ONAR F A%, X
BeRE 54 N HB VA S Th1 40 f e WA F B8
Thl/Th25r b KM 218 Pk £ 5 A WHB VEE
S e 1) R A,

WIHE AT h 40 o 1k £ 1) Th1/Th2 4346 1AL
il — T S 2 SSRGS, WETUR AT 2
BRI 2 MAETh/Th2 504k, T, DCEN H
T 0 AR A4 P9 T e etk 1) B HRAPC, L4 Th/
Th2 IR PRI A 52 21 T 5 ) iz ok, &
FRissoan et /" H FEEHAPC T thETH
M2 [ Th1id & Th2 04k, Bk, fEHTHB V)&
Pz h, DCITRERA T RELE T HUARE A
7 AR T R TR S M Th RN, AT 20
BRI 5. DO EAuis 2y TR Rk, 4
P (41 B BOM 43 16— S8 T R 40 i [ 7 2
DCif5 S H R B e ETh SN R4 o ik
i, SRIVF 2B R I, 11k £ 41 I
AL AN RIS (D CAAAEE 2 Fh e, RARRIL
D CIR I 5 5 1 i NI BRI, LR IA
755y 7(HLA-DR. CD80. CD86. CD40)]/K
SRR T IE N, I 40 3 5 1) R AR T
EH N, SIL-12188 7178 F RS, 1L-12/2DC
SR AR BET h 1 434k 1) B T B2 1K — S 0 i B 1
DO 1Pk N A D OO MIL-121I%, X th Al g
HTThI AL, B2, 181 O EEDCsY)
BE PR o P LA A 22 5 TR0 S T h P % A R B A
Th1 )54k

BARMBIE AT EDCIEAE R L IhRERI L
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e AR AN IR K AN, A2 T LU o fE 8% 97 PR 8
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ZHBsAg i #.#9
DCsT ik & &
HHRABEDCsH
AT m 3l A6
Thl &AL R E
Bk s,

et al"™ HIREER Sy 16 C D34 Y8 1M T-40 fy, 1A 4hT%
SAERDC, B EAIL-125 2 1L, iR 52
LR R TN ML G T8 8 ) 38 o T 24% . 1KLL )
PEMREFRAT S A5 T LUE A g M 4 R D C
T REHE ML ETh 1) 234k, I8 2R T R R
PR EE I B 0. A el 5 s e 1
BHEPIDCHIIhREERENE? 7 %Rl R, FHfE R
PEBUE P DC AT LA RiD CI G, 95D C
PURHE R RN, A5, FAI7EDCE 5
TR R (ZIL-4FICSF-GM)H iIn A\ T HBsA g3t
B, {DCHCA A HBsAgIDC. % HATLUE
(I 5 R TN F-y REA 14 D C 1) 1 28R 1 528 3L 1)
REUY, FRATT SUC A N TIFN-y, M H A
AUEDC D Re it — P . FATTDU 22 3,
HBsAgZl. INF-yZLAIHBsAg+INF-yZLDCH
[ fi) 7y 1-CD40. CD80. CD86MHC-II
G F IR B IE In, HIEE P S A C a
BE (P RE S, TL-1200 2 b st 2, i HL LA
HBsAg+INF-yIB & 4F H o35 B W] 5. i W HBsAg
G e B T CHFDCIhRE I A, JUH R Bk
A INF-y 3 FH B 68 7 A= Bip TR 40 FH i 3R 45 5 4 1 2
RX—45 55 AN R AR A — 2L
EDCIIRT FR 1R R P I ANHBs A gffi 5L fig %
A GE R O B A DCI T RE, (HDCTh g
() S0 RETS A R BETh L 202 T2, Al
HEADCAERFRT A5 5 B 85 H el dkikal
R CD4” T4l LR 7%, I H LAA D CHh
BRI Thal it 2= (I3t IR, AN A B 77 4%
- FDCH Thl/Th253 L ) e . 184V L
PR M ThL RN A, 7T R T HE />
TIE, A n] BE A& BT 43 W 4 i BR 1 1 D
T HTSEL, o 7 A, Alheim et al'
Hh, Th i 53w 31 F35 &R 4 i D57 1R K
55 HAT 43 WA RE 7 (T i i ) 250t S0 6 8K 1) 6
AR.OIXEEMAT], EEA T A Th/Th2 7 A1
L, T E TS, AT RE R LS S 2 AR
L AEARSES SR A 4 BRSO R 40 A
AR 7 A5 S, 45 R nT DL b ) i B AT )
WATL-4F1 70 WA INF-yRE 77 ) 4l B (R £, (HAEIA
RE 7 T 23 30 40 R A0 I R 43 Vo 4 M DT 7 )
Frie, TR R ERATSCR T A LB 5 B
T2 it DR 7 1) R R AN I — R, X RV
S RS T MERA I S R Th 1/ Th2 i et . Jk
VR BAASIND CHpdi 35 72 1 S % Th40 il th Th
0 Mo T 7 L B . INAAD CHLRT RS, Thi4h

6 23 A VR R A £ 40 e DR 1) S 189, it L A
HBsAg+INF-y41 38 @ it o W . X453 %
BN ANHBs A g FUEE A HHINF-yR5 52 1 D g
W1 Pk L B3 D CREME AT 2805 500 B e 7
PETh1 734k, A W T B E RN IHB V. &
AT 5256 HB s A g 67 3 1D C o i v H 118 7k
CHIRTF RELHE T — A SI0 AK H.
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