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Abstract

Objective: To detect the rs7574865 mutation of signal transducer and activator of transcription 4
(STAT4) gene in patients with chronic hepatitis B (CHB), and explore the correlation between
STAT4 expression and cytokine secretion level in CHB patients. Method: A total of 300 CHB pa-
tients and 300 healthy individuals diagnosed from August 2020 to August 2022 at Kunming Third
People’s Hospital were collected as research subjects. Real time fluorescence quantitative PCR
technology was used to detect gene polymorphism at the STAT4 rs7574865 locus in two groups.
The IL-21, IL-35, IL-37 and TGF-f in peripheral blood of CHB patients were detected by enzyme-linked
immunosorbent assay. Results: The GT and GG genotypes at rs7574865 of STAT4 gene in patients
with CHB were higher than those in the control group (P < 0.01), and the frequency of G allele fre-
quency was significantly higher than that in the control group (P < 0.01). The levels of IL-21 and
IL-35 in GT type CHB patients were significantly higher than those in TT and GG types (P < 0.05).
Conclusion: There is a certain correlation between STAT4 gene polymorphism and the occurrence
of CHB. The levels of IL-21 and IL-35 are significantly increased in GT type patients. Clinical evalu-
ation of the risk of CHB can be achieved by detecting STAT4 gene polymorphism and IL-21 and
IL-35 levels in CHB patients.
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1. 51§

B B I 98 (hepatitis B virus, CHB)/E Hi £ B % 995 B (chronic hepatitis B virus, HBV)5| 2 1) —F
AR . Y5t AEREEET 100 AL TR EREM 4, HER G NHUR 3k AN 10 504 .
FRE R R AT 2 S AT X, 3 20 4E0K, HAET R — BB R E L e e Yemi s ar s, B E WL
AT E AT A S AR 2 I E R[] [2]. BRI, FREE TR R 1B VG — B3R E BT AR B B
IV EE S VR I A RS B PRI A B NBER, CHB e B E K. B OPw SR a5
FEONBYEIRG, Idt— Dt AL AP S, faF NM@RE. Hul, RIE CHB JET- 80 5
PERFR I 70%LL E, it T HAB B S 2 [3] [4]. TP EZ I PO BE Eor, 2008~2017 E =794 BB
T 78 L DX Y5 A AL 385 LA CHB N, E¥RIZE 69.03%/10 J5, it 4985 4, i My S AL 3k
I R S B 46.41%, 15 Z LGRS B A 30.02%, R EEPEAT 2R B A 60.29%, AIE 2022
2 H, mEAIREEEAGYE 15912 1, HAdtR 16 B 2 BEGYR, R EETEI 2 MR ROmEL
J&55 2 0, fF AN CHB g m AR AN, TR RAGH T CHB 297 IF B, $#27 CHB &3 AT R E[5)
[6]. CHB &3 FFEZ 240, 2 SECUR IR 8 A8 & 1AM AME R & S B R 1Zd e — R
B\ MA 5 5 0 R D 2 S A A A 2 R, P R R B 1 G - 15 5 AR RV S0 R (Janus
Kinase-Signal Transducers and Activators of Transcription, JAK-STAT){5 5 {8 % 7E X N i Fi b & 45545 0 L)
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EH[7]. 207K, STAT4 JE[R 157574865 A2 A1 5 45 (CHB) I R AER — & I Bk .
AW R CHB 5 STAT4 157574865 R L AMERIAHYE, DI T BB STAT £ 5 B4R CHB &
AR TR S et R EEAETR S = L.

2. MM ERE

1) B0 G BT 28 = N IREERE 2020 4F 8 H & 2022 4 8 HHfi21 300 %1 CHB 38 A ikt
%, WEUFHIARE 300 ] HERAG 2 o IR . AR it B4 = N R E RS FZR B 2otk . fr
HEEVRAF—HX, HEBHERET.

2) EWitrHES IR (181 BT K2 WiksHE(2015 iR)) [8]HF 5< CHB 2 Iibrifk .

3) N HERARAE: GINFRE: a) SRR 16~60 %, HBeAg [IPEME M Z BT & . MG 28T %
J3 B 3 17§11 ) (hepatitis B surface antigen, HBsAg)FHYE. ZAUHF 29 & e $T)% (hepatitis B e antigen, HBeAg)
FE¥E. HBV DNA FH%, ALT s EA 5, SRR NAE; HBeAg FIMEIEME BT 4. 1
HBsAg fHT%, HBeAg [HE, HBV DNA FH, ALT fRgkolzx & b, s0A AR, b) 129 HBV
#5r#: 15 HBsAg. HBeAg Al HBV DNA FH%#, 1| FWNELFEY; 3 KL B3 BRI ALT Al AST
EIEF VG, AL AT E R . o) HBsAg FHMERifL B . d) HBsAg FHIEEAPE B3 . ) &%
HE R A XTI IFIEARE: a) CHFEEHARIEFR. b) BEYFEFR(HBsAb. HBcAb. HBeAb. HBeAg.
HBsAg)/e B M AANIL 3 AR I o HERRFRHE: a) SR EEE SR . b) SHFPIXEA . ¢) &
R E KA HBsAb (4). d) AR : Ban MR Gz PERT 0, SRt B IS, o) BEIERS R
REVERIR U R G BORIES . O IEnmBDUEN.

4) FF b FE R 2 A5 PR AS U SR FH SR ¢ 6 8 3 PCR B ARKL I STAT4rs 7574865 2K 24851 IEM 517
H: 5°-GACTTACGGGTCATTTAGGC-3’; kIAlJ¥41]: 5-TAACAGGGATGGTTCAATAA-3’ PCR Jx fi%&
f: 96°CTIAEME: 5 min, 95°CAEM: 45 s, SI'CIBK 55s, 72°CHEMH 90 s, 3L 32 MNMEFR. BEVIRNAK RN
25 ul, HAAFE 10 pl PCR P24, 1 ul Hpal WY 2 wl BED) S S 28 XUE7K 12 pl; 37°CHEEYI 12 he
g )= it 2% b e IR AT BE R 2 4y Y

5) ELISA J7 A M40 Mo A7~ IL-21. 1L-35. IL-37. TGF-B fEZfE 454 M 4 mL BBk, i
Je SLEIAT LS 73 B, F—20°C 4604 N ARAZ A K H ELISA ¥EAG I e R 2H J2 CHB £ 3% L& 40 i R 1~ IL-21
IL-35. IL-37. TGF-g/K¥, W{F&EMW A E SEETIUREDRHEEIRA R, M Ul B T4 4E .

6) Fiit2E )ik SPSS 17.0 #AFHAT Gt 43 M. B 700G 5 10 56 DR B R S5 A8 i [R] 43 A7 A3 % ik AT
Hardy-Weinberg kG506 . IES AR HITHFRE TR LL X +5 Fom, 7 2855 5000 10 99 A1) Ll F ST AR AR ¢ 46
¥y B LR T Z 00, AR PR LLEBCR A LSD-t 465 iFBR R IRFR, K A%, FEH
5 Yk 2= FE bR B 1) 5% &K Logistic [FIH44T, LA P <0.05 NZEFA G245 Lo
3. R
3.1. CHB BEEMI AL STAT4 BEEZSAR. FUNEESIHERLZEXES

257 STAT4 157574865 A TT. GT. GG 3 FiFE[H AL, CHB E& 4l A FExs 21 STAT4 A
rS7574865 {3 £ FE (R Y K S5 o7 BE R (PRSI 4 SR L 1. 78 B3 AL RDGS BRZE R 11 157574865 LR 7Y Je 2%
PRI A K 7R3, #4754 Hardy-Weinberg “F47(P > 0.05), X & B AT SU IBR A A RE R L.
%1 RIS RE I CHB B3 157574865 AL ) GT GG FE A A i T3 R 4L(P < 0.01), G ZRf kR AR )
BERBT AP <0.01), HHrasRRFIZA SN ZEME CHB MR AR R E AL,
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Table 1. Genotype and allelic distribution and correlation of STAT4 gene rs7574865 locus in the CHB group and control
group
% 1. STAT4 £ 157574865 i A 7E CHB 4B 533 BB A MR E B AF IR E 27 RAEX M

F R (1)) SRR AT
2151 (kA
TT GT GG T G
pagickicl 300 54 18 28 126 74
CHB %4 300 13 44 43 70 130
P! 39.16 31.37
P <0.01 <0.01

3.2. CHB BEH(TT. GT X GG EHT) IL-21. IL-35, IL-37. TGF-pKFELLE

GT #! CHB &3 IL-21 K PFIHESET TT & GG &, ZERH G E (P < 0.05); GT 4 CHB &H#
IL-35 K PFRZET TT &k GG M, ZRAGFIEE (P <0.05); 3 PpEEFMEF K IL-37. TGF-B /K-t
BERTLGI =R (P> 0.05), W& 2,

Table 2. Comparison of cytokine levels in CHB patients with TT, GT, and GG genotypes
#F#2.TT. GT K& GG £FEE CHB B&EMMEFKFLLIR

E oSt IL-21 (ng/ml) IL-35 (ng/ml) IL-37 (ng/ml) TGF-f (ng/ml)
TT 289.2+107.7 155.4 +36.24 38.41+11.91 63.90 +27.02
GT 4143 +217.5 209.0 + 77.00 39.08 +22.61 54.46 +30.12
GG 320.1+139.4 171.7 £ 66.92 35.56 + 14.35 54.53+23.18
F 3.935 3.483 - -
PiH 0.023 0.036 >0.05 >0.05
4. g

BUNZ AT R 2 451 (Single nucleotide polymorphism, SNP)& A\ 3 KA 5 i i g, B A 5
R RT. miRNA 454 B ol5m i LGB 6T mRNA (1 B 4258 52m B L R 1) R IA K. KERITRAT
T 2T 9T s SNP SU3 mT L2 IR T i 1228 e DL TS S5 fE . EME FEE 571, SNP 2
S N4 5055 1R 2 B UG 25018 97 (R RUSE, 31X L 28 7E 22 Aol i A5 BIHIE SRR 7E 2B T 9%, MHCIL
MHC II. TNF-a H #&HEAHCHE 5L A 1Y) SNPs GEs M1 3 (1 G RGFNPUEEE L, AT RZIE B0 1)
HERRCUNT S2IRAS, BRGS AL S) RIVATT OB . PR, X SNPs I 58 Al LUK BTN 14 2, L T 4 263 %o
THRFGIT IR E LR R, NMETINEE A BRI R E IS OL T, B RALERAAR
RN EEST A 5514555 305 B F(signal transducers and activators of transcription, STAT) &
FH Janus 25 [ % Z BRI B (janus pro-tein tyrosine kinase, JAK)VE L) — 2 %[BT 7E JAK-STAT {5 ‘Z @ i,
55 SR BUE N T-4 (STAT4) 2 UESL 5 R/ L — € B RPE[9]. STAT4 52 STAT Kk
R 3E AFRe J BILIR) — 3 s DL 7, T DAY 1 40 B 3% DA S il 4 B 1 T 48 1 (helper T cell 1, Th1)F14# Bl
P T 4102 17 (helper T cell 17, Th17) 05 5200 28 RE B0 1 R A5 R E[10]. STAT4A ZEHAA T AN 4L ik
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2q32.2-2q32.3; STAT4 FEKAFEL N PAETFIR Z SIS, Horb 157574865 7 s ] BEIE L R SE IR (1 %
ST RAEAEH[11],

BUREE 240 58 3R B HBV YL 5 ke 1) 0% 35147 A4R M %29% 9, Thl. Th2. Th17 & Treg 47K
PR, & Thl/Th2. Thl17/Treg LUAE M, &% R AL TI[12]. Th17 2022t HBV 4L E
HFIESE S A AR AR BN 3, Treg QMM T i 52, F LM e B, IR S e 4iidi,
SEWURARE K TSR T, S HBV BR4EEY%. Th17 1 Treg R LLGI T, TIELEAIENERHE,
SHFWE AT B, FEL CHB AW R 5 3k e 22 PR AL . JHFE[13]. IL-21 2R #i R B, B Th17 44
Moy IR R AN IR T A3 2B W 7T IRIE CHB &3 1L-21 K FBEZE Th17 U8 21 7, IL-21 /KSFA1
Th17 4HHES0E 5 % M #% % B (alanine aminotransferase, ALT). 4 5.5%% Fff(aspartate transaminase, AST)+ .
JIHZT 2 (total bilirubin, TBIL). EL#H4T & (direct bilimbin, DBIL)/K £ IEAH 5%, #2755 IL-21 F1 Th17 415
JHA 0 P S AR B A DG [14] 0 IL-35 /& £H Treg 4 73 WA (R8T A B4 o 4 PX =, HAT 4 Th17 48
HISEFE AN AL Thae, HETT R/ TL-17 A 1L-22 S8 42 98 40 B R 7 1 70 A 15] [16]. A B 5 R IAENEPE HBV
JRYLAR PR IL-35 W REST T Treg 20X G N2 S el R A, sk #0 ) IL-17/1L-22 (7=,
IR HAE N, FA0H HBV DNA [FiE R, & HBV 18P YL[17] [18]. Hbral W, IL-21. IL-35 357
CHB i &I %, 7E HBV GBS R R R EEAEM . 1IL-37 fE 8 —FoBi Z44u i 57, 2 Toll
FESZAR B ECARFIR 2 D57 AR I FI[19], HERIE S G2 g AN 980E SN 25 UIAH G . SEIGUEIA/E CHB
B IL-37 KR RIL, FINRI IL-37 W HE S5 HBeAg L& ##1k . TGF-p £ M4 TGF-A1.
TGF-B2 A1 TGF-B3, {EVR$E 5% RGN PR BRI R E N EAEH . —J71H, TGF-B v] LAY 5 Treg 36 1%

M FPLRAE; 55— 51, TGF-B {23t Th17 734k 70 WA 2 28 IR - . V7 2 UE 4 R B HBV YL AE 8 42 &= TGF-B
ik, (kA AR TR, MR IR T IS5 4 51 P40« (R #5E[20)3 B, TGF-p il i BuE i
RWFE NS EE cccDNA F 1

AWFREE RGN, CHB B4 STATA £[H 157574865 7451 GT. GG R A E X IEH, G &L
SR 2w T4, GT 2 CHB 3% IL-21 K& IL-35 KFEHE & F TT & GG . 4% 1 STAT4 %
K2 &5 CHB MR AEMAE—EMAEM, H GT MEH IL-21. IL-35 K FIHET &, mraetE M 5400
R 743G 5%, AR EARNLEH 75— Pt 7.

EHEWmHE

=B R TRA T H (202001BA070001-092); = Fd BRI AA FCE G it dl——amE LA UEFK
TAE3(20191C047).

SE 3k
[11 2=, ANBRTE 25 SR A% 3% S AR G Gy I B R A S 3k B[], IR IR SRRk 3, 2022, 42(11): 2837-2842.

[2] RBE E¥. 18P ZRVR IR S RAT IR SRR E B R 2R A i [0]. DR BE 24, 2022, 34(5): 686-687.
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[4] W4Hg, GR5R, BT, PO BB R TREGE H IR i IR IR ST 18 M LA R T A B R ST ]
I PR 2B 22 45385, 2023, 39(17): 2440-2444,
[5] %0, ATBEER. 2008-2017 4 BB T G 111 X FH 228 4% GYp i AT o3 A A 23 AT (0], R TR R 2, 2019, 25(1): 18-22.
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[71 Zhou, H., Jia, X., Hu, K., ef al. (2021) TMEM2 Binds to CSNK2A3 to Inhibit HBV Infection via Activation of the

DOI: 10.12677/acm.2024.141011 84 I IR = =23t e


https://doi.org/10.12677/acm.2024.141011
https://doi.org/10.18632/oncotarget.25308

(8]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

JAK/STAT Pathway. Experimental Cell Research, 400, Article ID: 112517.
https://doi.org/10.1016/j.yexcr.2021.112517

AR A2, PIRER S BGRB8 CRITF RS WIRHEQ2015 FRR) [J]. TFVEERLS & T 2%
&, 2015, 25(6): 384-386.

hatg, X%, 2R, . STAT4 1s7574865GG FEKIAE GT+TT 2 PR 24 s i 28 AR DG e e IR 22000 L 4 A 3]
FRAER B IR 2R &, 2017, 24(2) : 84-86.

Korman, B.D., Kastner, D.L., Gregersen, P.K., et al. (2008) STAT4: Genetics, Mechanisms and Implications for Au-
toimmunity. Current Allergy and Asthma Reports, 8, 398-403. https://doi.org/10.1007/s11882-008-0077-8

Lamana, A., Pezsantalla, M., Castillogonzaez, R., ef al. (2015) The Minor Allele of rs7574865 in the STAT4 Gene Is
Associated with Increased mRNA and Protein Expression. PLOS ONE, 10, ¢0142683.
https://doi.org/10.1371/journal.pone.0142683

e, W, HALF, B 2. Th17/Treg LLFBE A FIB-4 1 APRI Y434 HBV A5 T 4R AL FIPPAR AN E 24 [J].
PAFEAE, 2023, 23(1): 50-53.

HEERE, WHYEF, 370, skfE, seigdE, ZEE{@. Thl7/Treg [EAEMS M L BT J AT 4t sk b i X [I]. A 4h
97, 2020, 39(8): 180-183.

Liu, B., Gao, W., Zhang, L., ef al. (2017) Th17/Treg Imbalance and Increased Interleukin-21 Are Associated with Liv-
er Injury in Patients with Chronic Severe Hepatitis B. International Immunopharmacology, 46, 48-55.
https://doi.org/10.1016/j.intimp.2017.02.019

AU, U3, BBV, 5. 1L-35 FENBYEZ AT I R R I S R RLT). WRRRSEE 4, 2018,
39(19): 2376-2378, 2382.

THifH, i, 2, 2 AN F-35 et 4B 78 B35 ANE I Th17 4H rs2m K Hlm AR S D). %
gE2rgeid, 2017, 33(10): 885-890.

Yang, L.L., Jia, S.N., Shao, X., et al. (2019) Interleukin-35 Modulates the Balance between Viral Specific

CD4 CD25'CD127%"" Regulatory T Cells and T Helper 17 Cells in Chronic Hepatitis B Virus Infection. Virology
Journal, 16, Article No. 48. https://doi.org/10.1186/s12985-019-1158-0

Shi, Y.Y., Dai, M.J., Wu, G.P., et al. (2015) Levels of Interleukin-35 and Its Relationship with Regulatory T-Cells in
Chronic Hepatitis B Patients. Viral Immunology, 28, 93-100. https://doi.org/10.1089/vim.2014.0058

Gravano, D.M. and Vignali, D.A. (2012) The Battle against Immunopathology: Infectious Tolerance Mediated by
Regulatory T Cells. Cellular & Molecular Life Sciences, 69, 1997-2008. https://doi.org/10.1007/s00018-011-0907-z

Qiao, Y., Han, X., Guan, G., et al. (2016) TGF-f Triggers HBV cccDNA Degradation through AID-Dependent Dea-
mination. FEBS Letters, 590, 419-427. https://doi.org/10.1002/1873-3468.12058

DOI: 10.12677/acm.2024.141011 85 I IR = =23t e


https://doi.org/10.12677/acm.2024.141011
https://doi.org/10.1016/j.yexcr.2021.112517
https://doi.org/10.1007/s11882-008-0077-8
https://doi.org/10.1371/journal.pone.0142683
https://doi.org/10.1016/j.intimp.2017.02.019
https://doi.org/10.1186/s12985-019-1158-0
https://doi.org/10.1089/vim.2014.0058
https://doi.org/10.1007/s00018-011-0907-z
https://doi.org/10.1002/1873-3468.12058

	STAT4基因多态性与慢性乙型肝炎患者细胞因子分泌水平的相关性研究
	摘  要
	关键词
	The Correlation Study between STAT4 Gene Polymorphism and Cytokine Secretion Levels in Patients with Chronic Hepatitis B
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	3. 结果
	3.1. CHB患者组和对照组STAT4基因多态位点、等位基因分布情况及相关性分析
	3.2. CHB患者组(TT、GT及GG基因型) IL-21、IL-35、IL-37、TGF-β水平比较

	4. 讨论
	基金项目
	参考文献

