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Effect of interleukin 11 on hepatocyte apoptosis and JAK/STAT signaling pathway in rats with acute liver
failure

TANG Xiaobiao, TANG Fang, TANG Manhua, PAN Qing, LUO Siwei, TANG Ping (Department of

Pathogenic Biology and Medical Immunology ,Yongzhou Vocational and Technical College sYongzhou s Hunan ,425000,
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Objective To investigate the effects of interleukin 11 on hepatocyte apoptosis and JAK/STAT signaling
pathway in rats with acute liver failure. Methods Forty rats were randomly divided into NC group, ALF group, 1L-11
group, and IL.-11 + colin group. ELISA detection of liver function and inflammation levels; HE staining was used to
detect pathological changes in liver tissue; TUNEL detection of liver cell apoptosis index; Protein blotting was used to
detect the expression of JAK2, p-JAK2,STAT3, and p-STAT3 proteins in liver tissue; QRT PCR was used to detect the
relative expression levels of JAK2 and STAT3 mRNA in liver tissue. Results Compared with the NC group,the serum
levels of ALT(365.71+40.62), AST(514.87+53.41) and TBIL(30. 9544, 06), the levels of TNF-a(314. 65435.19),
1L-1B3(296. 17+30. 84) and IL.-6(118. 42+12. 31), the apoptotic index of hepatocytes(13. 28+1.46), the p-JAK2/JAK2
(0.8940.11) and p-STAT3/STAT3(0.95£0. 12) ratios, and the relative expression of JAK2(1.94=+0. 21) and STAT3
(1.89=£0. 200 mRNA in liver tissues of rats in the ALF group were all significantly elevated(P<C0. 05); Compared with
the ALF group. the serum levels of ALT(94,18410.35), AST (194. 21420. 83)and TBIL(3. 1140. 48) , the levels of
TNF-a(98.47+10.63), IL-18 (91. 62£10. 17) and IL-6 (36. 17 4. 08), the apoptotic index of hepatocytes (2. 11 &
0.32), the p-JAK2/JAK2(0. 344+0.05) and p-STAT3/STAT3(0. 46+0. 06) ratios, and the relative expression of JAK2
(1.3140. 15)and STAT3 (1. 2640. 14) mRNAs in the liver tissues of the rats in the IL.-11 group were significantly
lower (P<C0.05); Compared with the IL.-11 group. the serum levels of ALT(321.48+34.51), AST(468.32+50.17)
and TBIL(27.94+3.11), the levels of TNF-a(282. 31+30.45), IL-18 (247.62+25.17) and 1.-6(102, 43+11.41), the
apoptotic index of hepatocytes(12. 81 1. 37), the p-JAK2/JAK2 (0. 80£0. 10) and p-STAT3/STAT3(0.89+0.10)
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ratios, and the relative expression of JAK2(1.89=40.19) and STAT3(1.80=+0.19) mRNAs in the liver tissues of the

rats in the IL-11+ colivelin group were significantly elevated. (P<C0. 05).

Conclusion I1.-11 may ameliorate acute liver

failure in rats by inhibiting inflammatory response and hepatocyte apoptosis through inhibiting JAK2/STAT3 pathway

activation.
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Fig. 1 Comparison of liver function indexes in serum of rats
in each group
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Fig.2 Comparison of inflammation levels in serum of rats in each group
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Fig. 3 Comparison of histopathological changes in the liver

of rats in each group
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Fig. 4 Comparison of apoptosis index of rat hepatocytes in each group
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protein expression in rat liver tissues of each group
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Fig. 6 Comparison of the relative expression of JAK2 and STAT3
mRNA in the liver tissues of rats in each group

IL-11 /& 1L-6 76 B 51 1 g — B i AE i e R I
Tl 22 Fh Stk SIS T A E B & AR R R, HLILRE
T 3 LR R E R X AR 0 R 21 B R AR A A
P BGE T D) 6 /Y [R) I 42 3 AR A7 R, A E R R
B D-GalN REE 3 1 75 i K B 5% P e RS i D) A
PR N B R TR R G0 0 0 175 5 ROAE SO #2405 O
IL-11 figam i 40 %1 B L Bz 40 e 98 58 S R 18 & i 245
I s bE BETh BE . AT BT R BE L TL-11 R g
JLT-5 5 e Sl A2 418 0F T 40 348 5 0 4 Ak, T e £
LUNIE R ZAEMRIEEH ., Guo " BF9T & B, 1L-11
RE 11 7] 98 i 200 B 170 1 Ak R 98 PR 14 TR L, DR R R
F R AL U005 . A BIF 5% 45 50 %, TL-11 41Kk B
WP A vE T W H5 bR ALT, AST ., TBIL Fl % 4E N 7
TNF-a IL-1B8.1L-6 7K F- ¥ W] R AR, HAUH A 5 1 T
2N IR FE B R AE 20 VR L 4 R L TL-11 A o8 ot T
T R U DI B8 40 3] I 4 2 58

JHF 3 by LA 4 e [) PN 200 i O 2 6 T R I O

1 AR . TS SO 2 fig G A R A 3 B
RS, MR R R B R R A G N &
I RFAAE A R T, AR 4SS R R . ALF 41K R
JFF 200 i 4 5 B S B4, TL-11 n) A % 3 ol 2 ke T o v
R FRUFF 40 M 0 T E LR A AL o — 2R ST
JAK-STAT {5 5 i % 7T 3 2o 98 45 ) 48 ffl 19 22 Fb 242 )
ST A A O [ D7 N I
AL JAK S — B 4% o R U . H AT & B Y
JAK i 4 4, B JAKL.JAK2.JAK3 Fl TyK2,
STAT /& JAK ZEM B TRy . 8 THREHE A K
W HERT 25 4 3 I 45 X ) DNAL 24 AJK #3%s
REME TAK BERR 1. N 5248 STAT 43 7 JF i A 40 Ml
%375 TR DG DR ) 3R 3 o DT 81 425 308 4 L 1) 484 5 0 S
P % VT BE g AE ST R I F AT O JAK-
STAT &A% . 38 11175 5 92 E S W v i 3 o 1 & A= k15
PEHEVE . X8 2 BF 5T 38 L JAK2/STATS
5 TE OO R A AR RN R A0 A T, DA T
Xt E 8 405 2 P 0 A P o 0 O B 2 5 L A A
WHERIFEZH2EF B EE f JAK2/STAT3 i #§
B S AT A ) P A A T O el I A . A F
AR BN, IL-11 AIF 44809 p-JAK2/JAK2 Fl p-
STAT3/STAT3 L {H B & B (%, H JAK2, STAT3
mRNA X2 1k &t B s /b Ll e L TL-11 7T Rk
il M E JAK2/STATS 18 8% 300G . 30 1 98 58 [ 1 A
JHF A0 L T DA o 3 K B S . S T ik — 2
WESE , ARWFFER A IL-11 B A STATS3 #E | colivelin
a9 ALF KB 255 W7, colivelin AT 55 1L-11
XFALF K B2 e i kot 7 o B IfiL 7 4 6 PR
JHF 240 16 8 1 % 0 0 4

25 LTk, IL-11 nl e 38 i M ] JAK2/STATS i
B TS L ) R E 2 L A JEF 440 L T DA AR K R
PRI 8

[5 %)

(1] w3 M. 25, 5. AE B & R4l CD155 4r F 3R LAk &
HAEHBFFEL]. b 9 5 A 2% 2 ik, 2023, 18(11) : 1279-1283,
1290.

[2] Ledgerwood C, Villgran V., Mardirossian N, et al. Acute liver
failure[ J]. Crit Care Nurs Q,2022 ,45(3) ;248-257.

[3] Zheng Y, Sun W, Shan C, et al. B-hydroxybutyrate inhibits
ferroptosis-mediated pancreatic damage in acute liver failure
through the increase of H3K9bhb[J]. Cell Rep,2022,41(12):
111847.

[4] Patel NM, Collotta D, Aimaretti E, et al. Inhibition of the JAK/
STAT pathway with baricitinib reduces the multiple organ
dysfunction caused by hemorrhagic shock in rats[J]. Ann Surg.,
2023,278(1) :el37-el46.

(5] ®EIE.UFh. 2§, % JAK/STAT/SOCS {5 5 i B 76 HBV #
SRR Hh iV A L. I DR BB 2% 3, 2021, 37 (6) - 1435-
1439.

[6] Kortekaas RK, Burgess JK, van Orsoy R, et al. Therapeutic
targeting of 1L-11 for chronic lung disease[ J]. Trends Pharmacol



TR R R E M FRE
Journal of Pathogen Biology

2024 4F 3 A B 19 4555 3
Mar. 2024, Vol.19.No. 3

(7]

(8]

[10]

[11]

[12]

(13]

Sci,2021,42(5) :354-366.

Effenberger M, Widjaja AA, Grabherr F, et al.
drives human and mouse alcohol-related liver disease[J]. Gut.
2023,72(1) :168-179.

Huang S, Wang Y, Xie S, et al. Hepatic TGFBrl deficiency
attenuates lipopolysaccharide/D-Galactosamine-induced acute liver
through inhibiting GSK3B-Nrf2-mediated hepatocyte
apoptosis and ferroptosis[ J]. Cell Mol Gastroenterol Hepatol.,
2022,13(6) :1649-1672.

Liao H, Du S, Jiang T, et al. UMSCs attenuate LPS/D-GalN-
induced acute liver failure in mice by down-regulating the MyD88/
NF-«B pathway[]]. J Clin Transl Hepatol.2021,9(5) :690-701.

Yang S,Kuang G.Zhang L.et al. Mangiferin attenuates LPS/D-

Interleukin-11

failure

GalN-induced acute liver injury by promoting HO-1 in kupffer
cells[J]. Front Immunol,2020,11:285.

Nie XH,Han T,Ha FU,et al. Comparison of the effects of the
pretreatment and treatment with RhIL-11 on acute liver failure
induced by D-galactosamine[ ]J]. Eur Rev Med Pharmacol Sci,
2014,18(8):1142-1150.

Ray K. Re-thinking the role of I1L.-11 in liver injury[J]. Nat Rev
Gastroenterol Hepatol,2021 ,18(8):523.

Guo YT.Lu YY.Lu X.et al. Kr ppel-like factor 15/Interleukin
11 axis-mediated adventitial remodeling depends on extracellular
signal-regulated kinases 1 and 2 activation in angiotensin II-
induced hypertension[ J]. J Am Heart Assoc, 2021, 10 (16):
e020554.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Kim MW, Kang JH, Jung HJ, et al.

attenuates LLPS/D-galactosamine-induced acute liver failure by

Deficiency of Ninjurinl

reducing TNF-a-induced apoptosis in hepatocytes[J]. J Cell Mol
Med,2022,26(20) :5122-5134.
He Y, Guo X, Lan T, et al.

mesenchymal stem cells improve the function of liver in rats with

Human umbilical cord-derived

acute-on-chronic liver failure via downregulating Notch and
Stat1/Stat3 signaling[]J]. Stem Cell Res Ther,2021,12(1) :396.
Wang F., Zhang X, Liu W, et al.
promotes nonalcoholic steatohepatitis through mediating JAK/
STAT pathway[]J]. Cell Mol Gastroenterol Hepatol, 2022, 13
(1):257-274.

Chan JM, Zaidi S,Love JR,et a. Lineage plasticity in prostate

Activated natural killer cell

cancer depends on JAK/STAT inflammatory signaling [ ] ].
Science,2022,377(6611):1180-1191.

TRORER, BB, IR, 5. K AT SR #E JAK/STAT {55
TE AR P I 0 K BRI P AR B BL A SR [T ). ) P8 K 2
s ARBIFRR.2022,47(1) :245-253.

XMG A B, Pk L A R N R 6T B e M T B /s R
JAK/STAT {555 38 B 0 o 5 /E AR 5E [ ], BAR rp 7l = 25 & 2
£,2021,30(27) :2975-2980,2986.

SR A, 2R, 2, AL fiE R b B TR i 2 1 I R 0 R R
JAK2/STAT3 i@ Bz ma[J]. R rh 25, 2018,13(8):1976-
1978,1983.

[fEBE]Y 2023-10-22 [f&E BHEIY 2024-01-11

1000000000 0> 0> 000000000000 0>0L>0L>0>0> 0> 0> 0> 0> 0> 0> 0L>0>0>0>0> 00> 0> 00> 0L>0>0>0> 0> 0> 08¢

(k3301 30

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Dvorak J,Mashiyama ST, Sajid M, et al. SmCL3,a gastrodermal
cysteine protease of the human blood fluke Schistosoma mansoni
[J]. PLoS Negl Trop Dis,2009,3(6) :e449.
Guiliano DB, Hong X, Mckerrow JH, et al. A gene family of
cathepsin L-like proteases of filarial nematodes are associated
with larval molting and cuticle and eggshell remodeling[J]. Mol
Biochem Parasitol,2004,136(2) :227-242.
Tsubokawa D, Hatta T, Maeda H,et al. A cysteine protease from
Spirometra erinaceieuropaei plerocercoid is a critical factor for
host tissue invasion and migration[J]. Acta Trop,2017,167:99-
107.

Hernandez HM, Marcet R, Sarracent J.
cysteine the

vaginalis[]]. Parasite,2014,21:54.

Biological roles of

proteinases in pathogenesis of Trichomonas
Wu Z,Tang Z,Shang M, et al. Comparative analysis of immune

effects in mice model: Clonorchis sinensis cysteine protease
generated from and Bacillus
subtilis spores[J]. Parasitol Res,2017,116(7):1811-1822.

Chen W], Wang X, Lv X, et al. Characterization of the secreted

recombinant Escherichia coli

cathepsin B cysteine proteases family of the carcinogenic liver
fluke Clonorchis sinensis[]]. Parasitol Res,2014,113(9):3409-
3418.

B S0, SRR S e S W U 4 P A T 15 1 L
(0. B B R 52,2012, 12(8) 1 976-978.

NS, T W, o 5 Ty, 45 AR S S U 7R TR AY AT K12
JruEWrFT kL], S BE 24 M) . 2019, 40(8) :84-88.

Kang JM, Yoo WG,Le HG,et al. Partial characterization of two
cathepsin D family aspartic peptidases of Clonorchis sinensis[]].
Korean ] Parasitol,2019,57(6) :671-680.

Kang JM, Bahk YY,Cho PY, et al. A family of cathepsin F

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

cysteine proteases of Clonorchis sinensis is the major secreted
proteins that are expressed in the intestine of the parasite[]].
Mol Biochem Parasitol,2010,170(1) :7-16.

Li Y,Hu X, Liu X,et al. Serological diagnosis of clonorchiasis:
using a recombinant propeptide of cathepsin L. proteinase from
Clonorchis sinensis as a candidate antigen[ ] ]. Parasitol Res,
2012,110(6):2197-2203.

Cheng N, Xu XN, Zhou Y. et al.
derived serodiagnostic antigen containing tandem repeats and a
signal peptide[J]. PLoS Negl Trop Dis,2018,12(8) :e6683.

Ma XX, Qiu YY.Chang ZG,et al. Identification of myoferlin, a

Csl, a Clonorchis sinensis-

potential  serodiagnostic  antigen of  clonorchiasis, via
immunoproteomic analysis of sera from different infection periods
and excretory-secretory products of Clonorchis sinensis[J]. Front
Cell Infect Microbiol,2021,11:779259.

Elg A e, L RSB R HMGBI [ 34 T /9 350 &
FHEAEBEFELT ], o B S A 2 2 3k, 2022, 17(9) £ 1035-1039.
BT BN A GEL AR ST SR R Y BALB/ ¢ /N B IR 48 2F 2
PRSI A S [T ], o [ A A2 9 2 2% L 2022, 17 (10) : 1160~
1163.

Kang JM,Ju HL,Lee J,et al. Mapping of the putative epitope
domain of Clonorchis sinensis paramyosin(CsPmy) recognized by
CsPmy-specific immunoglobulin G in sera of human clonorchiasis
[J]. Mol Biochem Parasitol,2015,201(1) :66-71.

XIE T E TR, ABC-ELISA # Il 4 ¢ 52 W s 1 4 11 2 S 1F 52
I, o el % O B 3 A8 A, 1991(3) £ 142-145,

Li SY.,Shin JG,Cho PY,et al. Multiple recombinant antigens of
Clonorchis sinensis for serodiagnosis of human clonorchiasis[J].
Parasitol Res,2011,108(5):1295-1302.

[ EHEY 2023-09-14 [EEABAHY 2023-12-01



	2024-03

