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Effect of T lymphocyte on hepatic stellate cell activation in liver fibrosis
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[ Abstract] Liver fibrosis is a repair reaction of the whole body after liver injury caused by
many causes (such as viral hepatitis and metabolic dysfunction-associated steatotic liver disease).
It is mainly manifested as excessive proliferation and deposition of extracellular matrix in liver
tissue, which leads to abnormal changes in liver tissue structure, cirrhosis and liver failure, and
affects the normal physiological function of liver. Activated hepatic stellate cells (HSC) are generally
considered to be the main cell type that forms liver fibrosis. During liver fibrosis, immune cells
play an important role in regulating the activation of HSC, such as interleukin 17 (IL-17), IL-10
and transforming growth factor B, which are secreted by immune cells in the liver, including
helper T cells 17, Th1/Th2 cells, and regulatory T cells. This paper mainly introduces the regulation
of T lymphocytes on HSC activation and its impact in fibrosis to expand potential therapeutic
approaches to modulate liver fibrosis.
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O Bk I B A 45 i 40 43 455 78 v o I O 2 R 4 4
FHEY, NAFLD # &y NASH 5 £ Fh [ % 41 ¢,
WA . RRAMME 7= . RITRRAE A
2R b7 R T i I A RN LS A B PR . Th22 433
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PERNBE BRI P A2 52 . T 4R EAE S — P A
FEANM, REfLr= A KRB, ek, —&
LR BT eI RS, X2 B
HSC AYFERFIR | FH . s FiG AL 1R
T 20 i B4 A5 000 25 oF 38 il 18 %k HBV i 2 42 il 2
RN, AT s B R R
AR YEA R D RGO AT RERZ I T b O 40 B S R Y
ST, A MR AR T T AR Y S SRR TR
PO B, PR CD4Y/CDS® LR AT BE Kk A Sk
16T LR AL AR SCBR B — R AA 7 7 ). BR

yxxz.whuznhmedj.com

Wz Ak, B 24 T A A ) T 40 MY T AR 4
AP T B M. BN e e A Y ad P B ARy
(VR , e It %) CD8” T Ik L8 4 e 2 - 1
BRI HSC IGALIPERT, A b 2% 1
AR, H AR YL A PR T AT e
1AL T 4BRE4 I TGF-P /K- Lr i 1 40 o B i 42
&, TGF-B BN & S BUF L 4k i oA 104
M 72—, ZE RS TCF-p Z AR5
Rk KR AEDLAF 4R EE R

T 240 B AN [R) 240 BT B T % HSC 3G k™ AR
il A2 R FH R R P BT A i & A e, (R
YER 7 BB AEA R R B P A T 22 5% . #iLia)
P T AR HSC Z RIMAHEAEN, nTREXHER
T AEAL B BLI LA KT R8T AT 7 ik AT B
WIS, RAENRA T T AN FEPULF 44k T i)
ASAER , FRR AR T 40 A BT 27 4k Ak 25 9 9F
A FTR I E AR (iR ge i RNA ¥ ) R
U PPAG BB P SRR S, NI 28087 1 &
B UK

EIRARA: AidE

fEETTmk: SCHRA DY . JRMRA . B . TH
. XBZR; ESCIRE . JRERY; RSB B
M AR XEA; B SF: XA
BURIREL: A

FIFEMRAERR: O

Bogt: AdEH

S 3k

1 Younossi ZM, Wong G, Anstee QM, et al. The global burden of
liver disease[J]. Clin Gastroenterol Hepatol, 2023, 21(8): 1978—
1991. DOI: 10.1016/j.cgh.2023.04.015.

2 Ezhilarasan D. Hepatic stellate cells in the injured liver:
perspectives beyond hepatic fibrosis[J]. J Cell Physiol, 2022,
237(1): 436-449. DOI: 10.1002/jcp.30582.

30 R RIE . R IEAEIT AL A/ N RAMA i
T VA K B2 200 B S AR R (). LT P R AR 2024: 1-12.
[Qin SL, Wu M, Zhou Y, et al. The effect of Fuzheng Huayu Fang
on peripheral blood and hepatic lymphocyte subsets in mice with
liver fibrosis[J]. Liaoning Journal of Traditional Chinese Medicine,
2024: 1-12.] https://www.cnki.com.cn/Article/CJFDTotal-
LNZY20240705028.htm.

4 EMELRSIEACPFEE AF L SRR A S e
/NI ATIIE CD8™ T 9h [ 240 0 3 284 T e T )5 AT 2T 24k AL B
{E 30T [0, IR AFIERE 245 | 2022, 38(2): 342-346. [Huang H,
Xu LM, Ping J, et al. Value of Fuzheng Huayu prescription in


https://pubmed.ncbi.nlm.nih.gov/37121527/
https://pubmed.ncbi.nlm.nih.gov/34514599/
https://www.cnki.com.cn/Article/CJFDTotal-LNZY20240705028.htm
https://www.cnki.com.cn/Article/CJFDTotal-LNZY20240705028.htm

11

474

EZFHE 2025 &£ 4 A% 35 5% 4 #89 New Medicine, Apr. 2025, Vol.35, No.4

preventing liver fibrosis by altering the phenotypic function of
CD8'T lym—phocytes in the liver of mice with acute liver injury[J].
Journal of Clinical Hepatology, 2022, 38(2): 342-346.] DOI:
10.3969/j.issn.1001-5256.2022.02.017.

Huby T, Gautier EL. Immune cell-mediated features of non—
alcoholic steatohepatitis[J]. Nat Rev Immunol, 2022, 22(7): 429-
443. DOI: 10.1038/s41577-021-00639-3.

Raskov H, Orhan A, Christensen JP, et al. Cytotoxic CD8" T
cells in cancer and cancer immunotherapy[J]. Br J Cancer, 2021,
124(2): 359-367. DOI: 10.1038/541416-020-01048—4.

Wang T, Sun G, Wang Y, et al. The immunoregulatory effects
of CD8 T-cell-derived perforin on diet-induced nonalcoholic
steatohepatitis[J]. FASEB J, 2019, 33(7): 8490-8503. DOI: 10.1096/
{j.201802534RR.

Li Y, You Z, Tang R, et al. Tissue—resident memory T cells
in chronic liver diseases: phenotype , development and
function[J]. Front Immunol, 2022, 13: 967055. DOI: 10.3389/
fimmu.2022.967055.

Bhattacharjee J, Kirby M, Softic S, et al. Hepatic natural killer
T-cell and CD8" T—cell signatures in mice with nonalcoholic
steatohepatitis[J]. Hepatol Commun, 2017, 1(4): 299-310. DOI:
10.1002/hep4.1041.

Reeves HL, Friedman SL. Activation of hepatic stellate cells——a
key issue in liver fibrosis[J]. Front Biosci, 2002, 7: d808-d826.DOI:
10.2741/reeves.

Li X, Zheng Y. Regulatory T cell identity: formation and
maintenance[]]. Trends Immunol, 2015, 36(6): 344-353. DOI:
10.1016/}.it.2015.04.006.

Lan RY, Cheng C, Lian ZX, et al. Liver—targeted and peripheral
blood alterations of regulatory T cells in primary biliary cirrhosis[J].
Hepatology, 2006, 43(4): 729-737. DOI: 10.1002/hep.21123.
Hammerich L, Tacke F. Hepatic inflammatory responses in liver
fibrosis[J]. Nat Rev Gastroenterol Hepatol, 2023, 20(10): 633-646.
DOI: 10.1038/541575-023-00807-x.

Ichikawa S, mucida D, tyznik AJ, et al. Hepatic stellate cells
function as regulatory bystanders[J]. J Immunol, 2011, 186(10):
5549-5555. DOI: 10.4049/jimmunol.1003917.

Sun XF, Gu L, Deng WS, et al. Impaired balance of T helper 17/T
regulatory cells in carbon tetrachloride—induced liver fibrosis in
mice[]]. World J Gastroenterol, 2014, 20(8): 2062-2070. DOI:
10.3748/wjg.v20.i8.2062.

Wynn TA. Fibrotic disease and the T(H)1/T(H)2 paradigm[J]. Nat
Rev Immunol, 2004, 4(8): 583-594. DOI: 10.1038/nri1412.

Shi Z, Wakil AE, Rockey DC. Strain-specific differences in mouse
hepatic wound healing are mediated by divergent T helper cytokine
responses|J]. Proc Natl Acad Sci U S A, 1997, 94(20): 10663—
10668. DOI: 10.1073/pnas.94.20.10663.

Knight B, Lim R, Yeoh GC, et al. Interferon-gamma exacerbates
liver damage, the hepatic progenitor cell response and fibrosis in
a mouse model of chronic liver injury[J]. J Hepatol, 2007, 47(6):
826-833. DOI: 10.1016/j.jhep.2007.06.022.

Rau M, Schilling AK, Meertens J, et al. Progression from

20

21

22

23

24

26

27

28

29

30

31

32

nonalcoholic fatty liver to nonalcoholic steatohepatitis is marked by
a higher frequency of Th17 cells in the liver and an increased Th17 /
resting regulatory t cell ratio in peripheral blood and in the liver{]]. J
Immunol, 2016, 196(1): 97-105. DOI: 10.4049/jimmunol.1501175.
Luo XY, Takahara T, Kawai K, et al. IFN—y deficiency attenuates
hepatic inflammation and fibrosis in a steatohepatitis model
induced by a methionine—and choline—deficient high—fat
diet[J]. Am J Physiol Gastrointest Liver Physiol, 2013, 305(12):
G891-G899. DOI: 10.1152/ajpgi.00193.2013.

Kokubo K, Onodera A, Kiuchi M, et al. Conventional and pathogenic
Th2 cells in inflammation, tissue repair, and fibrosis[J]. Front
Immunol, 2022, 13: 945063. DOI: 10.3389/fimmu.2022.945063.
Gieseck RL 3rd, Wilson MS, Wynn TA. Type 2 immunity in tissue
repair and fibrosis[J]. Nat Rev Immunol, 2018, 18(1): 62-76. DOI:
10.1038/nri.2017.90.

McKenzie AN. Regulation of T helper type 2 cell immunity by
interleukin—4 and interleukin—13[J]. Pharmacol Ther, 2000, 88(2):
143-151. DOIL: 10.1016/50163-7258(00)00088-7.

B EEEES , T4E, 4 . HBV B H A% i Wk R
JF£F 2 A A 5% 0 K Th1/Th2 BY4H i BN -7 7K S 9 25 4k 0],
ARG PE 24 2R L 2007, 30(10): 1105-1108. [Jia ZW, Chu DY,
Wang W, et al. Effects of HBV infection on hepatic fibrosis and
level of Th1/Th2 cytokines in the patients with Schistosomiasis
japonicalJ]. Chinese Journal of Laboratory Medicine, 2007, 30(10):
1105-1108.] DOI: 10.3760/j.issn:1009-9158.2007.10.007.

Cayrol C, Girard JP. Interleukin-33 (IL-33): a nuclear cytokine
from the IL-1 family[J]. Immunol Rev, 2018, 281(1): 154—-168.
DOIL: 10.1111/imr.12619.

Katsarou A, Moustakas II, pyrina I, et al. Metabolic inflammation as
an instigator of fibrosis during non-alcoholic fatty liver disease[J].
World J Gastroenterol, 2020, 26(17): 1993-2011. DOI: 10.3748/wje.
v26.i17.1993.

Gao Y, Liu Y, Yang M, et al. IL-33 treatment attenuated diet—
induced hepatic steatosis but aggravated hepatic fibrosis[J].
Oncotarget, 2016, 7(23): 33649-33661. DOI: 10.18632/
oncotarget.9259.

Reifing J, Berres M, Strnad P, et al. Th2 cell activation in chronic
liver disease is driven by local 1133 and contributes to [L13—
dependent fibrogenesis|[J]. Cell Mol Gastroenterol Hepatol, 2024,
17(4): 517-538. DOL: 10.1016/j.jemgh.2023.12.011.

Abdelnabi MN, Hassan GS, Shoukry NH. Role of the type 3
cytokines IL.-17 and IL-22 in modulating metabolic dysfunction—
associated steatotic liver disease[J]. Front Immunol, 2024, 15:
1437046. DOL: 10.3389/fimmu.2024.1437046.

Meng F, Wang K, Aoyama T, et al. Interleukin—17 signaling in
inflammatory, Kupffer cells, and hepatic stellate cells exacerbates
liver fibrosis in mice[J]. Gastroenterolog, 2012, 143(3): 765-776.
e3. DOIL: 10.1053/j.gastro.2012.05.049.

Lemmers A, Moreno C, Gustot T, et al. The interleukin—-17
pathway is involved in human alcoholic liver disease[]].
Hepatology, 2009, 49(2): 646-657. DOI: 10.1002/hep.22680.

Tan Z, Qian X, Jiang R, et al. IL-17A plays a critical role in

yxxz.whuznhmedj.com


https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjUwMTE2MTYzNjE0EhBsY2dkYnp6MjAyMjAyMDIwGghkb3d4Z25uYw%3D%3D
https://pubmed.ncbi.nlm.nih.gov/34741169/
https://pubmed.ncbi.nlm.nih.gov/32929195/
https://pubmed.ncbi.nlm.nih.gov/30951375/
https://pubmed.ncbi.nlm.nih.gov/30951375/
https://pubmed.ncbi.nlm.nih.gov/36172356/
https://pubmed.ncbi.nlm.nih.gov/36172356/
https://pubmed.ncbi.nlm.nih.gov/29152605/
https://pubmed.ncbi.nlm.nih.gov/11897564/
https://pubmed.ncbi.nlm.nih.gov/25981968/
https://pubmed.ncbi.nlm.nih.gov/16557534/
https://pubmed.ncbi.nlm.nih.gov/37400694/
https://pubmed.ncbi.nlm.nih.gov/21460203/
https://pubmed.ncbi.nlm.nih.gov/24616573/
https://pubmed.ncbi.nlm.nih.gov/15286725/
https://pubmed.ncbi.nlm.nih.gov/9380692/
https://pubmed.ncbi.nlm.nih.gov/17923165/
https://pubmed.ncbi.nlm.nih.gov/26621860/
https://pubmed.ncbi.nlm.nih.gov/24136786/
https://pubmed.ncbi.nlm.nih.gov/36016937/
https://pubmed.ncbi.nlm.nih.gov/28853443/
https://pubmed.ncbi.nlm.nih.gov/11150594/
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjUwMTE2MTYzNjE0Eg96aHl4ankyMDA3MTAwMDcaCDJvYXpvY3Bh
https://pubmed.ncbi.nlm.nih.gov/29247993/
https://pubmed.ncbi.nlm.nih.gov/32536770/
https://pubmed.ncbi.nlm.nih.gov/32536770/
https://pubmed.ncbi.nlm.nih.gov/27172901/
https://pubmed.ncbi.nlm.nih.gov/27172901/
https://pubmed.ncbi.nlm.nih.gov/38158122/
https://pubmed.ncbi.nlm.nih.gov/39156888/
https://pubmed.ncbi.nlm.nih.gov/22687286/
https://pubmed.ncbi.nlm.nih.gov/19177575/

EZFFEN 2025 4 4 A% 35 55 4 H New Medicine, Apr. 2025, Vol.35, No.4 475

33

34

35

37

38

the pathogenesis of liver fibrosis through hepatic stellate cell
activation[J]. J Immunol, 2013, 191(4): 1835-1844. DOI: 10.4049/
jimmunol.1203013.

Hwang S, Park S, Yaseen U, et al. KLF10 inhibits TGF-f-
mediated activation of hepatic stellate cells via suppression of
ATF3 expression[J]. Int J Mol Sci, 2023, 24(16): 12602. DOI:
10.3390/ijms241612602.

Mehal W. Mechanisms of liver fibrosis in metabolic syndromel[J].
eGastroenterology, 2023, 1(1): e100015. DOI: 10.1136/egastro—
2023-100015.

Rolla S, Alchera E, Imarisio C, et al. The balance between 1L.-17
and [L-22 produced by liver—infiltrating T—helper cells critically
controls NASH development in mice[J]. Clin Sci (Lond), 2016,
130(3): 193-203. DOI: 10.1042/CS20150405.

Kong X, Feng D, Wang H, et al. Interleukin—22 induces hepatic
stellate cell senescence and restricts liver fibrosis in mice[]J].
Hepatology, 2012, 56(3): 1150-1159. DOI: 10.1002/hep.25744.
Zhao J, Zhang Z, Luan Y, et al. Pathological functions of
interleukin-22 in chronic liver inflammation and fibrosis
with hepatitis B virus infection by promoting T helper 17 cell
recruitment|J]. Hepatology, 2014, 59(4): 1331-1342. DOI: 10.1002/
hep.26916.

Zhang Y, Cobleigh MA, Lian JQ, et al. A proinflammatory role

39

40

41

for interleukin-22 in the immune response to hepatitis B virus|J].
Gastroenterology, 2011, 141(5): 1897-1906. DOI: 10.1053/
j-gastro.2011.06.051.

Carmo RF, Cavalcanti MSM, Moura P. Role of Interleukin—22
in chronic liver injury[J]. Cytokine, 2017, 98: 107-114. DOI:
10.1016/j.cyt0.2016.08.023.

SELLUL HEREY X, 55 AR PE SRR I AR AR LT 25—
FRILAEAE R D3 KV 5 AMEIAL T I B 20 M6 A AH DG 43 #T 1],
I RZE B 247 | 2022, 50(2): 205-207, 210. [Li HJ, Hu SL, Liu Y,
et al. Correlation analysis between serum 25 hydroxyvitamin D3
levels and peripheral blood T lymphocyte subsets in patients with
chronic hepatitis B[J]. Clinical Journal of Medical Officers, 2022,
50(2): 205-207, 210.] DOI: 10.16680/j.1671-3826.2022.02.27.
[ v I < A o IO I Y AT GO 1 e A
T I LA BT R ()], T R P R AS S I A
2023, 31(7): 562-566. [Gao ZY, He XX, Xu D, et al. Influence
of Yigan Huashi Decoction on T lymphocyte subsets in patients
with hepatitis B liver fibrosis[J]. Chinese Journal of Integrated
Traditional and Western Medicine on Digestion, 2023, 31(7): 562—
566.] DOIL: 10.3969/j.issn.1671-038X.2023.07.15.

ks H: 2024 4E 09 H 26 H &R H. 2024 45 12 H 28 H
AR HEE H

FURASC: FRmEAS, BOAE, R, 5. FEFZEtl rhTibk AR T SR A ML AL B2 (D], BE2780 A, 2025, 35(4): 469
475. DOI: 10.12173/j.issn.1004-5511.202409141.
Gong XQ, Wei YH, Wang RR, et al. Effect of T lymphocyte on hepatic stellate cell activation in liver fibrosis[J]. Yixue Xinzhi Zazhi,
2025, 35(4): 469-475. DOI: 10.12173/j.issn.1004-5511.202409141.

yxxz.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/23842754/
https://pubmed.ncbi.nlm.nih.gov/23842754/
https://pubmed.ncbi.nlm.nih.gov/37628783/
https://pubmed.ncbi.nlm.nih.gov/37946713/
https://pubmed.ncbi.nlm.nih.gov/37946713/
https://pubmed.ncbi.nlm.nih.gov/26558403/
https://pubmed.ncbi.nlm.nih.gov/22473749/
https://pubmed.ncbi.nlm.nih.gov/24677193/
https://pubmed.ncbi.nlm.nih.gov/24677193/
https://pubmed.ncbi.nlm.nih.gov/21708106/
https://pubmed.ncbi.nlm.nih.gov/21708106/
https://pubmed.ncbi.nlm.nih.gov/27816383/
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjUwMTE2MTYzNjE0EhFsaW5janl6ejIwMjIwMjAyOBoIaGZ2YnQ0ZDk%3D
https://d.wanfangdata.com.cn/periodical/Ch9QZXJpb2RpY2FsQ0hJTmV3UzIwMjUwMTE2MTYzNjE0EhR6Z3p4eWpocHd6ejIwMjMwNzAxNRoINGp3NnIzMnI%3D

