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[Abstract] Objective:To observe the expression of T helper type 17 (Th17) cells and T regulatory (Treg) cells in the peripheral
blood from patients with hepatitis B,and study the relationship between Th17,Treg cells,and clinical parameters. Methods:The
frequencies of peripheral Treg and Th17 cells of seventeen chronic hepatitis B (CHB) patients, thirteen acute hepatitis B (AHB)
patients and fourteen healthy controls (HC) were determined by flow cytometry. Serum concentration of cytokine interleukin (IL)-17
was detected by enzyme-linked immunosorbent assay (ELISA). The HBV DNA loads were measured by Real-time PCR. The level of
serum alanine aminotransferase (ALT) was measured by velocity method. Results:In the periphery of CHB and AHB patients, both
Th17 frequency and serum level of IL.-17 were significantly increased than those in HC subjects (P < 0.05). The peripheral Treg
frequency in CHB patients was significantly higher compared with HC subjects (P < 0.01),whereas there was no significant
difference between AHB patients and HC subjects (P > 0.05). Compared with HC subjects, the peripheral Th17/Treg ratio of CHB
patients was dramatically lower whereas the ratio in AHB patients were significantly higher (P < 0.05). The peripheral Th17
frequency and Th17/Treg ratio were positively correlated with ALT level whereas Treg frequency was positively correlated with HBV-
DNA load. Conclusion:In the periphery of patients with hepatitis B,the expression levels of Th17 and Treg cells were both
abnormal ,meanwhile ,there was a relative Th17/Treg imbalance. Futhermore,the peripheral Th17 frequency,Treg frequency as well
as the ratio of Th17/Treg were positively correlated with the level of ALT and HBV DNA load. It is suggested that Th17 and Treg
cells may play an important role in the pathogenesis of hepatitis B.
[Key words] Th17 cells; Treg cells;hepatitis B

[Acta Univ Med Nanjing,2013,33(12):1702-1706 ]

CEETR] TP B PR TRVt SRR LIUFRAEE (hepatitis B virus, HBV)
:‘:iﬁféf/ﬁﬁ((:orresponding author) , E-mail ; tdfy 16302@163.com }: mﬁ:ﬁ‘r’g‘é T{H Milj\] HBV E/J ?$IEP i %I



L 12
2013 4F 12 A

RIRIESE . ZHT B ZAMNE I Th17 5 Treg AMMIAIFE X SRR E X

+1703-

AN R Y SAE I NE , X I A AE S Y 5 55 1 5
S A2 VA B8 DDA DG < XS A S Ny TR B AT R A 35
1 2 PERFR (acute hepatitis B, AHB) #: 2 2 af
WAPEE AR (HEF IR A HBY 1Y
ONECTE R s AR SE O A , W] B 5 | 82y
JF45 3 £ T G BH 0 F ek (EAE R N Y
HBV AN GEA)JEC TR B 1999 18 3 48 1 Ay 18 M < Y 56
(chronic hepatitis B, CHB) 5% JCAiEtk HBV #47 &,
MRS B G2 0 225 32 BB T S M A T
Horb CD4'T 40 A& 455 CEAE T . VR P T 40
(T regulatory cell, Treg) F1Th17 2k & B 2 4
CD4'T AV AE , Treg HAMGIVER , ZEAEF DA S
V- BRI 1k F B S Vi A A T A TR
FHEMVEH, Th17 GEEZKT-0 MW A2 (in-
terleukin, IL)-17, J5 7 REAE AR iHF 58 11 I, 5 IRk e |
FEREHEF SOV DS F B S PR A5 2 FE ) ¢
F, Th17 AMUSETEDIRE E 5 Treg 4 MIAH HL45
P, (P Bt FEEN B UIAHOC , 1 i 46

A DU HUAR A S RS PR RIS e . AR
KB Th17 5% Treg 4L 45 2 AT RE AU S\ Th17/
Treg 4 LA MR M NG, 5 Z R 0 kA2 &
A B DL s BN B R AL () £ U
R, REBAFESL Th17 F Treg 4 AT 2k AR o
Th17/Treg il LLAR A KA, DA KGO Sl 2% 5 5
W& R Z [ R BEARFIE

1 &M%

1.1 %

VEFE 30 I i K2 B IR e il e B B i 2
IR 3, Hid AHB #2313 il ,CHB %
17 1, IR GATAT S0 2 sl e P 1 250697 . 30
Bl G T B 18 i, 4 12 ], 4y 18~55 % SF-H4E
%4 38.6 & IZWFRIES IR 2005 AERR(IEE Z BT
RPIGIEEE ), CHB B H ¥ M1 7E HBV DNA £
> 1000 #4501 /ml K iE 2R A AL (ALT) >
1 x ULN, i B HER 2 PEIT R | A B etk
JHER TPPRE PR LA SCHA AR R PRI faexet
WL (HC) 14 912 Fig 3l Tl 0o i s Je ik il o, Herp
B8, & 6 1], AEHE 18~51 % SEYAERS 317 % AT
IRERIIE S HF 9 524 MU AR R B

PerCP-Cy5.5 FRic AT A CD4 B 5o RS PE
Prid BTN IL-17A B BEUAR PE #5iC forkhead
family transcription factor 3 (FoxP3) 5.5 EHTIA K [F]
AU} BE (eBioscience 2y ), FE[E ), I B (phorbol-

12-myristate-13-acetate, PMA) . & F 5 & 70 By AF fl
2 A (Brefeldin A,BFA) (Enzo 2y #), EH), &
W FNA JEE W (eBioscience 23 A, & [H) , IL-17 B 50
PEW B %€ (Enzyme-Linked Immunosorbent Assay,
ELISA) & (RIS A RA ),
ALT B & (SR A AEYHAR ), XX
(BD 2~ d], £ ), b ELX-800 (Biotek 23 ) , 3¢
), Roto-Gene 3000 %)t f B 45 W% S 1V (poly-
merase chain reaction, PCR){¥ (Cotbett 23 5] , K F|
), 7600 #4> [{ B A LT (H S8 w], HAS)
12 F#%

1.2.1 41 2 Th17 2a B3R 5649 #m)

B 100 wl 2B e A 4 il (R buse) , 1
100 pl 7 10% 64 M35 ) RPMI1640 3557 564 #
JIA PMA (25 ng/ml) |, B F % % (1 pg/ml) BFA
(10 pg/ml)37°CH;F% 6 hy PRI MA 10 pl CD4-
PerCP-Cy5.5 Ui T4 IR I gL €, =R AOGIR T
15 min; BEEBIEG , INA IL-17A-PE 10 wl #E4740
it N Yo, , T [R] R X B A4S , EIREOGCIR T 15 min ; wE
U IMABERR SR & v A 0.5 ml BB AN, Ji =X 4
ARSI
1.2.2  4MJE o Treg 4m L3R 5 4 4]

B 200 wl 23RBS A i (R BLEE) ,
A CD4-PerCP-Cy5.5 Hilk S [F BN HR 45 20 pl, = i
HEEHFE 15 min; AL A0S AR, DEV 5 [ 1
B S, A FoxP3-PE 20 wl % [w] %%} PR 28 Y ke
BFE 15 ming PRIk, DL 1%ZZHEE 200 wl &1
J, e A LSRG DN
123 2% IL-17 HBV DNA #= ALT #4#]

K F ELISA 3546 32 383 21 i i 1L v 10-17
HZKF  ERAE s R BRI GBI Bk AT R HIZO
SEE F PCR A 5 1% HBV DNA 7KF- 2k
FHBER A NS ALT,

13 %it#FF%

B LABIE « inifE2E (X £5) Fom, KM
SPSS12.0 Bt AT B Ab B, SR SR R 7 2241
Bt .t KB Pearson AHOCKE IR /3HT . P<0.05 N5
Agiteem L,

2 & R
2.1 CTHFEHINA 2 Th17 5 Treg 2 L6990 &
KRN ARKN CHB AHB 5 e

A ANE I CDATL-17+ 40 (B4 Th17 40 ) Al
CD4FoxP3*4HfI (B K Treg 400 , H5& /35 5 CD4*



%33 &% 124

<1704 - Mo E OB Kk % R 2013 4E 12 H
T 400 43 2R ED N Th17 200 Treg ZHMIAUAER  0.05),{H AHB 2H 5 HEXT BR4H 2 18] A9 2% R 403

(K1), 45F %75, CHB 41 Th17 40 s 5 4R A
(11.12 = 1.84)% ,AHB 41} (13.27 = 2.23)%, fdFf

PR N T R OB SNR L R TR
Th17 ZA N Treg RN JAET, 1A T 421 Th17/

SR N (9.62 + 0.78)% ,CHB KT AHB 40 (P <  Treg WIMH ., 45H5EM, CHB 2014 Th17/Treg H1H
0.05) , [HPHAI Y = FHEFREXTBRZHL (P < 0.05);CHB 41 24 0.98 = 0.24,AHB 4178 1.59 + 0.41, {g X 4]
Treg MM AR K (11.74 + 1.29)% ,AHB 40}y Jy 1.23 + 0.25,CHB 4HAY Th17/Treg HLAE I WAK T
(8.52 + 1.24)%, FEFEEXHRZH K (8.00 = 1.12)%,  AHB ZH Ffil vt B4 (P < 0.05), {H AHB 41
CHB 4% fg e X R 40 i AHB U3 BT (P < Th17/Treg MOAE B 358 THEREXS BRZH (P < 0.05).,
CHB AHB HC
10°5 10 = 10* 3
1 0.00% 11.14% =0.00% 13.76% 50.00% 9.20%
103—; 10° 3 10° 3
= 102_: 102 = 10*
= 3 - 3
103 _ 10' = ? 10' '
4 0.00% - 88.86% 50.00% - 86.24% 30.00% | ~¥% 90.80%
10°=t—rrr "'."I' S IR 100 == rre T T 10° S EEA N R (LA RS N R
100 10 100 10° 10 100 10! 10 100 10 100 10 100 100 10°
CDh4 >
A o CHB " AHB o HC
0.00% 11.50% %0.00% 9.79% 0.00% 8.45%
1072 10 = 104
3 3 3
& 1 ]
< 10773 10 3 10"
= o 3 L ] L
1= : 1 J ! 14 L
10 3 0.00% ! 88.50% 10 % 0.00% | & 90219 | ° 1 0.00% ”% 91.55%
10” LR UBLELLLLN B AN LR L ]00 ‘J_||l||| TAmer] TITrIrp T 101 ]00 TTITTT TTOTF TTTTIT] T T T
100 10 100 10° 10 100 10! 100 100 10 100 10 100 100 10*
CD4 >
B 1 FH 1 0)ANEIM Thl7 5 Treg ZRAE AR
Figure 1 Representative frequencies of Th17 and Treg cells in the peripheral blood of CHB patient, AHB patient and HC subject

(one case)
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Table 1 Correlation between peripheral Th17 frequencies,

Treg frequencies,Th17/Treg ratios and ALT,

HBV-DNA levels (r)
eRTERR A% Th17 4R Treg #i%  Th17/Treg
ALT CHB 0.506* 0.283 0.504*
AHB 0.642" -0.144 0.678*
HBV DNA CHB 0.460 0.616* -0.476
AHB 0.225 0.679* 0.591

* . P<0.05,
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