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AEC 3- amino-9-ethylcarbozole 3 IE-9- LA
APC antigen presenting cell PR SE £ 410
APC allophycocyanin ol A i
BCA bicinchoninic acid N
BrdU 5-bromo-2-deoxyuridine 5-1R RIS RE
BSA bovine serum albumin A3 R
BTX a-bungarotoxin a FLFE R R
CTL cytotoxic T lymphocyte APE T M4
CTLD C-type lectin domain, C AU ZR A A 1k
DC dendritic cell BSR4
ELISA enzyme linked immunosorbent assay TR S 3 W o S 56
ELISPOT enzyme linked immunospot Vit EEK G 2 BiE pe
FBS fetal bovine serum ERa IR
FCM flow cytometry A AR
GM-CSF | granulocyte-microphage colony- stimulating factor L 24 - 5 D R ) 3
¥
HBcAg hepatitis B virus core antigen HBV L5
HBeAg hepatitis B virus € antigen HBV e Pt
HBsAg hepatitis B virus surface antigen HBV EHPLIR
HBV hepatitis B virus LRI R TE
HCC hepatocellular carcinoma JH- 4 o g
IFN- ¥ interferon-y THIFE-y
LDH lactate dehydrogenase FLIR Nt S
LPS lipopolysaccaride IFEZ
MAPK mitogen activated protein kinase 72 4 AL 1 H 1 T
MFI mean fluorescent intensity SRR
MHC major histocompatibility complex TFEALZ M E 514
MLR mixed lymphocyte reaction VR IR L 40 e
MR mannose recepor H B 2 AR
nAChR nicotinic cholinergic receptor SR JEL A i 52 A
OVA ovalbumin A OF R
PBS phosphate buffered saline TR Eh 22 il
PRR pattern recognition receptor BN 32 A
TAP transport associated protein, Mis MmN
Te tubocurarine AT 7 R E I
TCR T cell receptor T 40 i =2 {4
Th T helper cells HBHME T WRE4n iy
TLR toll like receptor Toll #2244
TMB tetramethylbenzidine INEER 917 it
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LR 995 5 (Hepatitis B Virus, HBV ) JBYL L —ANAERTE 1 2 JL A e ) L,
FCS PRI 5 1 IR0 7 P T 28 2 7 R W N SR B P DL AN 22 i o L TR
HBV ({18 e vl = AR5 A 20007 T B IRIR b R Rra Ty 2k ik a2
FIH IFN-a BT RGATT, nI{E 40% 20 I HBV & HIIMACE, #H
VAT 5%~ 10% #32097 10 B HBsAg #1. thah, RIS B g K 5
5E (lamivudine)BEAT 77 1) LABRE (44K 3% HBV DNA /K Jf A AR iR, 18
RNATT 2 SBUHR TGRS K, KINRIT 28 it s ik, kX HBV
IR Gk S T IF U H 2 2, Tk 4k S v 5 i SR A L IR 47 8
SR (Dendritic Cell, DC) J& [RI%AA N 1 7775, Wik HBsAg 712 DC [1]
% HBV 25 1kW, A1 S H HBV B M e v, Ml 6, =
XM ITETE S DC HURREIIRCR ARt Bk, RIUHIHT HBV 13897 7 %
e[SV

DC 2N Thae i i bi i $t 241 . (Antigen Presenting Cell, APC), {EH
X P G NS TR S B AEN AT 3 i ) B R FE A . TR
B, HBV &Y n[iti ik DC Dhfe s, Q46 1 R I8 1~ AT
PR A M R SR et TR R ) — R R By, AR TR 2
72 N T R AT P 4 g RN R I S S IR T o FRAT IR T IR ST
RI, Je it TR B DC R IR T R IA, 1R B R A AR T .
P JE T R DC [l 4/ BUAAR N AT IA B ATE 7 IR ) H K. T AL
BT I 988 R B B AR PR A R ORI ME T 4 M ( Cytotoxic T
Lymphocyte, CTL), KUILFATHENJE & T H#1) DC X HLAA$ST HBV 1) f ks
B B AT FBAI R o ARBFFTRE N e T R DC T 5o 2 10 25 URTR

AW H, TATE L Western Blot A4 R (Flow Cytometry,
FCM) K5 ik e i THl¥)5 DC Fiii CD80 FlH #0521k (Mannose
Receptor, MR) )31k, 45 &) Ja it T I DC KL fil 5y 1 CD80
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FFRIE W WA &, MR [P35 6% 5 (Mean Fluorescent Intensity, MFI) M\
63.68 HNE| 76.35. MRJa, FATLUEH THIBE DC, B HBV Filsaidi)sik
TG, SREBEED T W40 TR A R 4 &% (Mixed Lymphocyte
Reaction, MLR), Z3Jill LA BrdU 48 A\ 5250 FH I G2 R B SE 56 (Enzyme Linked
Immunosorbent Assay, ELISA) ¥l HBV 435 50 T 40 i (¥ 38 5 A TL-12 115330 o
FATEIL, Jel THRIBn 9 DC AT HBV Btk T 40 stiibe Jr, JHet
MLR H IL-12 (155 W. R el T R B 58 DC Wbt 2 Dhag e DC
7% ThO 7] Thl J7 Btk . FATXaEE—R e T A BERE HBV Fili 130
DC [nl% 2 /NERAKHN, CAERIK %0 9% BE 2R % (Enzyme Linked Immunospot,
ELISPOT) #uill HBV § 5t CTL [ 395H, FLMRI M (Lactate Dehydrogenase,
LDH) FEuLKr CTL MiDiae. 45 R Eox, Jéih | fism 5% DC ¥/ HBV
Rtk CTL IRE Ty, JFRTHEAn B AT R SR T Re . 25 BE BI PR N H 1) ) g
PE, FRATHCE T JE W T 5 IFN-y. IL-15 Al IL-18 7ZEB85% DC TR Bt ds, 4
RRI: 753 HBV H 51 T 40 J G 5eL /7 1, Je vt T R DC RCRAL T TFN-y,
55 IL-15 R IL-18 AH4BL; ZEGE1E TL-12 4336 J5 1, JE v T I3 DC AR T IFN-y
FIL-15, 5 IL-18 #AfLh. o, Fedi Daad BHWTAROC MG Sl B 00 T ety
TR R DC DRelfnl GENL, 2N BRGS0 AN ELISA il i) 5 S5
Je il T DC s H 5 PIBK/Akt 1 MAPK il % A4H ¢

R LA EAEFE, FRATIEI T e T il DC w3 s AL APT HBV 1) i [ B,
JUHC Ay AT R Tt B AR S AR E I CTL,  HJg i T DC A
P T BT IFN-y. IL-15 1 IL-18, A — PR 24Pt HBV % ia )7
TIEBE T AR
R BT SR RNREE WSO iRdT
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Abstract

Abstract

More than 2 billion people alive today have been infected with hepatitis B virus
(HBV) at some time in their life worldwide, and of these, about 350 million remain
infected. Although many cases of chronic HBV infection can resolve spontaneously,
some still progress to cirrhosis and hepatocellular carcinoma, which kill 1 million
people every year. Thus, HBV infection had become a major public health problem.
Treatment with IFN-a displayed persist effectiveness and could inhibit HBV DNA
replication in 40% patients in clinic, but HBsAg only disappeared in 5%~10%
subjects. Lamivudine, a kind of nucleic acid analog, was widely used and had proved
an effecive drug against HBV infection. But a relapse of liver disease was often
observed if lamivudine was withdrawed during the treatment, while mutant viruses
could appear with high possibility if it was used for a long period. Adoptive
immunotherapy, which explored the transfer of in vitro cultured DCs, had showed
promising prospect . However, the efficacy was still not satisfying. Thus, noval
therapeutic strategies should be developed to deal with HBV infection.

Dendritic cells (DCs) are the most potent antigen-presenting cells (APCs) with
unique ability to stimulate naive T lymphocytes, and are key players in anti-viral
immune response. However, impaired DCs functions had been found in CHB
patients. DCs in CHB patients had lower expression of surface costimulatory
molecules, decreased cytokine production and reduced capacity of antigen
presentation, which result in their failure to trigger efficient cellular immune
responses against HBV. Nicotine is a major component of cigarette smoke, and had
been used in the treatment of neurodegenerative diseases, ulcerative colitis and
Tourette syndrome. Our previous studies demonstrated that nicotine had
stimulatory effects on immature DCs, and adoptive transfer of nicotine
stimulated DCs could achieve anti-tumor effects preventively and

therapeutically in mice. Based on the fact that immune system explores the same
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Abstract

mechanism to achieve tumor eradication and virus clearance, we proposed that
nicotine stimulated DCs could exhibit a smilar effect against HBV infection.
Our study could be recognized as a trial or an exploration of nicotine stimulated
DCs on anti-virus application.

In our study, bone marrow derived DCs were firstly stimulated with nicotine for
12 hours and the expression of CD80 and mannose receptor (MR) were measured by
Western blot and flow cytometry. We found that nicotine stimulation could notably
upregulate CD80 expression with the mean fluorescent intensity (MFI) enhanced
from 63.68 to 76.35. When HBV specific MLRs were performed with nicotine
treated DCs and allotype T lymphocytes, we found that nicotine could augment
HBV-specific T lymphocytes proliferation and promote IL-12 secretion as
determined by BrdU cell proliferation assay and ELISA, indicating that nicotine
could improve DCs’ antigen presenting ability and facilitate Th1 polarization. Then,
the HBV specific CTLs priming and their activities were futher studied by
intraperitoneally transfer of nicotine treated DCs. The results were determined by
enzyme-linked immunospot assay (ELISPOT) and lactate dehydrogenase (LDH)
release assay respectively. Our data suggested that adoptive transfer of nicotine
stimulated DCs could induce HBV specific CTLs priming in vivo and those CTLs
had cytolytic activities. We further compared nicotine’s stimulation effect on DC
with IFN-y, IL-15 or IL-18, and found that nicotine was better, or as well as them
both on DCs meadiated T cell proliferation and IL-12 secretion. Finally, we
investigated the possible mechanism by which nicotine exerted its effect on DC , and
found that PI3K/Akt and MAPK signalling pathway were involved.

In conclusion, our results indicated that nicotine stimulated DCs could enhance
HBV specific immune response, especially could induce more funtional HBV
specific CTLs. Notably, nicotine had better or smilar effect on DCs compared to
IFN-y, IL-15 or IL-18. All the data indicated that nicotine might be a promising
candidate in the preparing of cellular vaccine against HBV infection.

Key words: nicotine; hepatitis B virus; dendritic cell; immunotherapy
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HBV J& Gt — A IRVE 1 2 HAg R 0] i, FEAS Ve 5 RS R s R JH 98 02
7 P N S R 11 DL RN 22 i o Bt S AR L2 (WHO) i, 4Bk
L 20 {2 ARG G HBV, HiP 2 3.5 A2k B B RN, HBV #5414 (1
RESE W] DU I 0 5 AL JR A 2 L2 3%, B LI I GE HBV 35, 90% ALl A i vk
HBV #5475, BEEFRIIEK, WRERMEM %, B NISVENT46. FHl
. HEESE A HCC. BRI HBV SR, TRy R 2 DA ).

HAp, M2 OB R IaY7 7k R 2aR: 1. R IFN-a 3T REH0IT .
BORATHR, 47 40%[1) g RHUAXS IFN-o (BN, HAYH 5%~10% 3% 4
JTIEE HBsAg THRM. 20 R PR, % 1 R anhr K 9% e iR
Dy PR 2R MR L, RS 2455 2 S BUHR I 5 KD, 3. Al
GO TR 2580 o AR PR Sl s B0 22 RCR TG I AR 189 51 DRIy, - 08I (1 58 2%
BT TRV T A R .

DC Jek A DRt (M HT e 6E A0, ZEHUADUN B i b 4 il L 22
WA 7. DC RENS BRI  #5 (BT I IR Sh A6 S e N, (RAEHIAAR T 41
FEACASONAE T 40 RADS SRR S CD8 IAAZME T 41 M i A FEH U 280
B, {H7E HBV SR A R T DC DhfRelfii sk, BAS it 5 350 G R G0n)
HBV I 52 28 S e AR WEFE ], {8 HBV 181 g, DC Rk
W+ e MHC-1 281 MHC- 1T 28451 17K P B RAIR T 1E [ B8 T bk 2 4
O S5 HER A0 P PR U TR e AMIC T IE S, JFE— P& il HBV ¢ 5wk CTL 1)
Re L, FECHBV Ry, Rk, 4R mT DA H O A N 3 B PE G
BRI 5R DC ISR VRN QTR B3R T B R X

H AT HBV B IR 4k P G 2 18 7 I T 7 %A 3L o Ik 4k 40 i Sy vy
(Adoptive Cellular Immunotherapy) & $&7E AN 1) 5095 41 ML R AT 075 12
PHY. SUSEAPIAL R, SRS Rl R AR, DU BUSCR LA S R
N, SE ST BT B H . 1 gk S iy iR RS R el DC 1R
RN 7. O SCEkRIE, H HBV R H$TR (Hepatitis B Surface Antigen,
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