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Abstract

A wide range of immune-mediated liver damage can
be seen during infection with hepatitis B virus (HBV).
Failure of HBV immune clearance leads to chronic
hepatitis and greatly increases the risk of liver cirrhosis
and hepatocellular carcinoma. Recently, there have
been many studies on the relationship between the
outcome of HBV infection and the immune status of
patients. The immune response of T lymphocytes in
HBYV infection plays an important role, especially the
imbalance of regulatory T cells (Treg)/Helper T cell 17
(Th17). The imbalance between the Treg and Th17 is
an important mechanism of persistent HBV infection
and inflammatory injury of the liver. To better reveal
the underlying mechanisms, we systematically review
the roles of Treg and Th17 and discuss the relationship
between Treg and Th17 during HBV infection as well
as the changes in the two related specific transcription
factors, retinoid-related orphan nuclear receptor yt
(RORyt) and forkhead/winged helix family transcription
factor 3 (Foxp3). The research on HBV immunotargeting
therapy in recent years has suggested the role of Foxp3/
Treg and RORyt/Th17 imbalance in HBV infection. Such
findings provide new ideas for the treatment of chronic
hepatitis B.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Forkhead/winged helix family transcription
factor 3; Regulatory T cell; Retinoid-related orphan nuclear
receptor yt; Helper T cell 17; Hepatitis B virus; Imbalance
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LR

JE TRAT X %2 (hepatitis B virus, HBV)2 4= 8] 7
JLE| )™ iZ 6 A3 09 T 445 . HBV iR IR 89 &
KT F 3% TR X (chronic hepatitis B, CHB),
I K K 3 e AR A A BT 2 LR 09 TG, Tobk B 4m L ZE
HBV & ¥ o) ot R m AT ZAFR, LA T T
2 el (regulatory T cell, Treg)#=## B4/ T 4m i 17(helper T
cell 17, Th17)%k 64 Bl 28, =4 9 -F-#7 % A £ HBVF
R G AT IE K AR 09 E AR, AT BT
RIS, ERLGEE T, BN AL T Treg
#2Th17, 716 T ZHBVE F G TregS5 Th1 7% 4 X 4]
8k R, JEATAE AR R A T 4 T B AR R AL
Hyt(retinoid-related orphan nuclear receptor yt, RORyt)
Fo Sk /48 5 K 3 Ak 5% 3 B F-3(forkhead/winged helix
family transcription factor 3, Foxp3)## Z 8] 49 K AL,
M UL U 2T HBV 5 9% ¥2 8 76 97 A 50 89 R B IR,
Foxp3/Treg5 RORyt/Th178) -F#h-F s HBV & & %
EXE L, A AT LA CHB 4 T F A #7489
K

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

REIR: kARBRIRIE RS 7 B 73, TR, 4 PR
HRBILZ eyt FBNETARELT, ZRIRFRIRE,; R

ZIDIRE: LA X R (hepatitis B virus, HBV) 2 % 27 4]
TILE] 72 6 R 6 BT B 45 R B L UL ST HBV %
S 3o )08 ST AT A RBTIRN, UK/ IK R A B F
3R T4 e 2 7 B2 AR R AZIRIL ARy /A B M T 20 e
1769 -F 4 -F s HBV#) B 3 £ X &%, VA A AL A
A% TRRT £ 6978 I7 FRAEF7 09 B3k

R, 1588, 53, SRRHE. Foxp3/TregSRORyY/Th1 75EEIZ M 2 AURT
SERSRARDPEWER. BFREN BT 2019; 27(11): 709-714

URL: https://www.wjgnet.com/1009-3079/full/v27/i11/709.htm

DOI: https://dx.doi.org/10.11569/wcjd.v27.i11.709

0 315

LTURT J i 5 (hepatitis B virus, HBV)EYL e 5 AZEH
g FREAL) B B ) BB . S R BROR A 2010 NG T
HBYV, 4ttt FA 13,742 838 A1 1 4. HBV 212
PEIFF 28 L FHAE A R4 e 7D 3 22 L AL, 4 4E AT 29100
JI N R AFanpEsE st HB VYL G H Ik R 45
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2L, . Foxp3/TregSRORyt/Th1 758 i@t & BTSSR OeWER

RREZAM. AP K ZEHB V(S B RaE) R &
SHERKE. KLS%IHBVIEYE oA B, &
TR A0 AN FFF 200 B e (1) B A B R 3% HB VIR L4 = & th T
AFEHICDA+TH M S, X2 H RT# A NESTHB VIR
I R A R AR SRR F .

HB V& — M 21 N 5AA, LJE T HDNA
i EERHERE DN AJ B2 &, 8 4 s it 7 kAT =
Hil AL BERZ IR, HBVALFE— A — A5 # 0 X
BERIIZA 5E. IFEDN 454 Kt 8 E oK G, HBVZH
ANTERRIIRRAGEEDN AL B, HB VIR 4 A4
BLABHEI A7 T KAk, 7l 2ESIX . CIX. PIX. XXk
ik MHBVEEAAN G, BB %, AR TedE A4
¥, S5 AR T FIFRDNABHE R, TN & 1)
IRIRDNA(cceDNA); 2 JicceDNAS Yt Jifi 45 A Jm g
FESRHTARNA, REAEA Rz &l 2 s, Btk
B AT FBHB VIRME AT A 58 4 R (B G
TR I MENE Z BT (chronic hepatitis B, CHB)EU5
DR 2872 T2 2R G I 2R L R AT 51 L I C DA+ T4t Mo i i
FBEIBAS B AR R 1, 72 A RN AR (regulatory T cell,
Treg) MCDA+BIPETAN L1 7(helper T cell 17, Th17), iT
3K, Th17/Treg Vi fECHBEE rh I Fe ok %,
B FU R B Th1 780 Treg X HoAs 57t 1A 33 IR 744 YRR A
FAZAN )L 32 Ay t(retinoid-related orphan nuclear receptor yt,
RORy )X kA AR e % 5% K +-3(forkhead/winged
helix family transcription factor 3, Foxp3)7E 4 JiE 15
TRIT AR A S BRSO T A . RORy i i3t
Th177- AR P s R, TIFoxp3 & Treghy i 4%
T PR TR, ETregMIThl 72 FAEEAF
15, W Z B RTS8 RIE . B S e s A
JiE [ R S VA 9%, Treg A Th1 72 v] §E 2 5] #CHB &
T PR G2 R 2%

1 Foxp3/Treg

1.1 Treg TregZiffl LA HAn TR ARV RE, 1885 il i
H S 1R X L Tre gk i IR Tre gZH H B R A Tre g2
Jitl. Sakaguchi®5™ Ml Takahashi%" &8 7 — > AT 584K
1) 5 A 1R C DA-+T 4H fifd A 7T AR 1A C D25 41X 1
CDA4+CD25+4MIFR N Treg. Jaok, A1 BLIX Lu4H i %
5 T 7K P IIFOXP3CD4+CD25-T4H I 7] LLEE AL Ay Treg
TR TR IXFOXP3!. CD4+CD25+Treg i il
CDA+THHRAIHE R, FURFIELE T TGF-BAI ™= AR Al S ]
TFoxP3¥IFIA. Tre g M i ik 21 A4z AR 248 A 73 17
4 PR 5 QT L-10, TGF-BAITL-3571 B H Gy #if
FE B Gy 52 I REN. 4ERFTre g Dh g 75 B kX
TFoxp3 3k, HI)BEA B i b 2 Ml i 5 15 1211,
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TR, 5. Foxp3/TregSRORyt/Th1 75 /TIEIt & FURFSIR S RV EWER

Tregilh Z 48 5 M W HUR T Treg 4l At 7 1 CPGAI FH 34k
QT2 M A2 A4 ) 075 51", Tre g2 Ff 2 28 I 25 47
W5 EE A R Ay, YRR T A G i Az E i
WL 1] P I 972 I 2258 B il R P TR, AT EHBV
SR, Treg i 0] B & FEHB VR LG 1)
G ML,
1.2 Foxp3 Foxp3/&2—F#xH ¥, J& Tk X k&
(FOX)& [/, FOXER [ 8 46 AL 78 Sl i i o e 2 I,
e A7 T A MAZ R T R R RIA. B SR BE s A — A
SCGL(FKH)IR, AE e s - sl 51~ FOXY
FKHE P T LA 5 5 5 K 21700155 K. Foxp3 B dI
RIFETT R 0 B 2 M Treg I BhAEY. CLEAE %
EAEE R V2 KL T Foxp3 IR M IS AL A1, A48 FH &
th, ZEALFIBERRAL,. £E Treghe g M vhtd 3 1F Th A 4 ]
1EF Tre gl 7 M 25 B 2840 X 382 & BE AR S I Cp G227
AHRSF ARG 41020 Foxp3 i) L BkAk, AT LLHERGE
SR ARUTER I E Y, PR E I TregfE 1", AH
R, EREAEAEMRERR I, N F T TregfI AT 1, 7547
TEMER TS FAIPIm-28 15 DL T, Tregii/b | Foxp3
(22 IR AN DB, B S AB 1 ATF oxp3 (1 ZMJR R 4%
LF P T TreghAa e, s A8 Homi &, 1 5 4 i
HRIEAK TR sh,

FIER R R E A-14EFF T CHBE Y B H [ Tregha
FEE, IX K T XATHB VIR 9 77, i /b Treg F R
B R PTHBV S %™

2 RORyt/Th17

2.1 Th17 4R K T F14r % 17(Interleukin-17, IL-17)
o FAE e VT LEAE ™Y, SR 5 Th1 741 ML 7E20054E
W58 ONTHE B4 i ST i 224 Th 740 2 24k
FECDA+ThA T4, FAFIEAE T 728 LR 40 PRl 7
FANIAZRIL-17, 1L-21, 1L-22, IL-2651 98 IR LR 1.
Th1 7R RAE R AR, Th17THRE K, KB Al
IhEEA T ThIFAITh240 ™. 440 HECDA+THN i /E 1
JRE AL FE 2 5 T A K F TGF-BAIIL-6k, 7E
Th1740f0 50 A6 id FE ke 2 2 50 E I Aa1E ., Th1 740
PR S e SR IR AR RORyt Y,

Th1 740 M FITh17AH A A PR+ B A 75 5 4 A i
15 SR FFAE . Th1 740 i 08 E B 78 ¥ 22 JF 525
HORFEVE L, B0 T P, TR P R P R A
CHB™™, CHB /#7155 25 AL BUR A, HHBICD4+TAH
Jif R B i Treg AN Th1 7R W 15 F2 04T S e R 2,

Th1 740 = FHE T IL- 17172 A MR ORyth% 3¢ (K 7
(RIAEAETT X 59 T HAB TR, Th178%50 1) G s B g E
HATE 2 EH B VBRGS0 A AL ke = 24, 9 FLm
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JEI'Y CHBI 45 &, 10 H B Th1 747 2K f 40 fa PR -1
I 28 5 M T BUFF 4 AR 1 RREAR 45

2.2 RORyt B 2R FRORFIEIE T A% =M
f % 5 : RORa, RORBAIRORy. HIRRORYMRNATEAE T
FFPHNE AL, (HILRIA R ZYRORy R BR Tk EL 41241
RS () 9b AR . RORy A A2 Th1 73 R 1
FHE T, O SR IT X RORy Y Th1 750 A] LA
VERTEAE M AT R EE". A w78 3 B TMP778 1
TMP920# % & AR ORyth [ N 7). Pifh 7 F#0/2
L Th 7240 BA M I Th 740 e A= FIIL-17
RIS 3.

RORytE B JE BN, E4E ZEAEAZ 265
RORy & —F% B2 AR 54 S5 K, FF 7 0E W B4 ] e A
I A 5 DR 2 T () B 2R A R O Ryt Ay %6 2 fh 2 () TS A
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