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1 RT-qPCR
Tab. 1 Sequences of RT-qPCR primers

Gene

Primer sequences( 5°-3")

Fatty acid synthase( Fasn)

Stearoyl-coa desaturase-1( Scdl)

Cluster of differentiation 36( Cd36)

Peroxisome-proliferator-activated

receptor o Ppara)

Carnitinepalmityltransferasela( Cptla)

Interleukin-6( 1L-6)

Tumor necrosis factor-o( TNF-t)

Arginase 1( Argl)

Chil3 chitinasedike 3( Ym-1)

F: GGAGGTGGTGATAGCCGGTAT
R: TGGGTAATCCATAGAGCCCAG
F: TCATAATTCCCGACGTGGCT
R: CCCAGAAATACCAGGGCACA
F: GACTGGGACCATTGGTGATGA
R: AAGGCCATCTCTACCATGCC
F: AGAGCCCCATCTGTCCTCTC

R: ACTGGTAGTCTGCAAAACCAAA
F: AGGACCCTGAGGCATCTATT

R: ATGACCTCCTGGCATTCTCC

F: TAGTCCTTCCTACCCCAATTTCC
R: TTGGTCCTTAGCCACTCCTTC

F: CATCTTCTCAAAATTCGAGTGACAA
R: TGGGAGTAGACAAGGTACAACCC
F: TCATGGAAGTGAACCCAACTCTTG
R: TCAGTCCCTGGCTTATGGTTACC
F: GGATGGCTACACTGGAGAAA

R: AGAAGGGTCACTCAGGATAA

B-actin F: GCATTGCTGACAGGATGCAG
R: CCTGCTTGCTGATCCACATC
2
2.1
ALT.AST
( P<0.05); N AdipoRon
ALT.AST ( P<0.05);
AdipoRon AdipoRon
ALT.AST ( P<0.05)
2,
2.2
o N AdipoRon

1

2 ALT AST (xxs n=10)
Tab. 2 Results of serum ALT and AST levels in

each group of mice (x+s n=10)

Groups ALT (U/L) AST (U/L)
Control 92.6+3.5 47.2+2.1
Model 327.4+8.2" 258.3+11.2"
L-AdipoRon 263.1+5.3" # 187.6+7.4™ *
H-AdipoRon 157.6+4.8" #¢ 88.7+2.6" *¢
F value 3 382.0 1 908.0

P value <0. 000 1 <0.000 1

* P<0. 05 s Control group; *P<0. 05 vs Model group; *P<0. 05 vs
L-AdipoRon group.
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(P<0.05) MMmPH
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Fig. 1 Histopathological analysis of mice liver in each group HEx200
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2 x100
Fig. 2 Staining of the renal tissues fibrosis in each group of mice x100

Upper line: Masson staining; Lower line: Sirius red staining.

3 Collagen I.a-SMA.MMP4  TIMP4 (x£s n=10)
Tab. 3 Determination of relative protein expression levels of Collagen I «-SMA

MMPH and TIMPH in mice liver tissues of each group ( x+s n=10)

Groups Collagen 1 a-SMA MMP- TIMP-
Control 0.72+0.07 0.22+0.03 1.2320.11 0.36+0.02
Model 1.44£0.10" 1.14£0.06" 0.33+0.04" 1.27+0.13"
L-AdipoRon 1.02+0.08" * 0.82+0.05" # 0.46+0.03" # 1.04£0.10"
H-AdipoRon 0.70+0.06" 0.47+0.04" *& 0.91+0.07" *¢ 0.46+0.05"¢
F value 192.1 753.0 352.3 262.4

P value <0.000 1 <0.000 1 <0. 000 1 <0.000 1

" P<0. 05 vs Control group; #P<0.05 vs Model group; P<0. 05 vs L-AdipoRon group.

mRNA (P<0.05) Ppara
Cptla mRNA ( P<0.05) ,
N AdipoRon Fasn.
Sed1l.Cd36 mRNA (P<
0.05) Ppara Cptla mRNA
(P<0.05) o AdipoRon
AdipoRon Fasn.Scd1.Cd36 mRNA
(P<0.05) Ppara  Cptla mR-
NA ( P<0.05) o 4,
2.6 M1
3 Collagen I.o-SMA. CD68 +i1NOS+
MMP4  TIMP4 M1 (P<0.05) .
Fig. 3 Protein expression levels of Collagen I oSMA .
MMPH and TIMPH in mice liver tissues of each group A AdlpORon
a: Control group: b: Model group; ¢: L-AdipoRon group: d: H-Adi—  CDO8+INOS+ M1
poRon group. ( P<0.05) , AdipoRon
CD68+iNOS+ M1
2.5 AdipoRon  ( P<0.05) . 5 5.

Fasn. Scdl. Cd36
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4 0 %200

Fig. 4 Staining of liver lipid deposition in each group of mice Oil red O staining X200

4 Fasn.Scd1.Cd36 Ppara . Cptla (xxs n=10)
Tab. 4 Relative expression levels of lipid synthesis genes Fasn Scdl Cd36 and lipid degradation

genes Ppara and Cptla in liver tissues of each group of mice( x+s n=10)

Groups Fasn Sedl Cd36 Ppara Cptla
Control 1.00+0.06 1.00+0.09 1.000.08 1.00+0.11 1.00+0.13
Model 3.27+0.21" 2.93+0.18" 2.75+0.16" 0.27+0.04" 0.42+0.05"
L-AdipoRon 2.63+0.18" # 2.06+0.14" # 2.18+0.12" # 0.51+0.06" * 0.56+0.07" *
H-AdipoRon 1.44+0.07" #¢ 1.35£0.11" #¢ 1.27+0.13" #¢ 0.82+0.08" #¢ 0.74+0.04" #¢
F value 516.8 403.0 414.5 177.4 96.8

P value <0. 000 1 <0.000 1 <0. 000 1 <0.000 1 <0. 000 1

" P<0. 05 vs Control group; *P<0.05 vs Model group; ¥P<0. 05 vs L-AdipoRon group.

5 CD68+ iNOS+ M1 %100

Fig.5 CD68+ iNOS+ labeled M1-subtype macrophage staining in liver tissues of each group of mice Immunofluorescent staining x 100

2.7 Ym-1 mRNA (P<0.05) .
M1 N AdipoRon M1
IL-6  TNF-o mRNA IL-6 TNF-«« mRNA

(P<0.05) M2 Argl (P<0.05) M2



Acta Universitatis Medicinalis Anhui 2025 Apr; 60( 4) * 661

5 CD68+ iNOS+ M1 Argl  Ym-1 mRNA
(s n=10) (P<0.05) . AdipoRon
Tab. 5 The percentage of CD68+ iNOS+ labeled M1-subtype .
o L AdipoRon M1
macrophage in liver tissues of each group of mice( x+s n=10)
. The percentage of CD68+ IL-6 TNF-o mRNA ( p
orows and INOS+ positive cells ( %) <0.05) M2 Argl  Ym-l
Control 11.2+1.4 mRNA ( P<O. 05) 5 6,
Model 40.6+4.8"
L-AdipoRon 28.2+2.4"* 3
H-AdipoRon 16.8+1.6" %
F value 203.6
P value <0.000 1
" P<0. 05 vs Control group; *P<0. 05 vs Model group; $P<0.05 vs 0-SMA
L-AdipoRon group.
6 M1/M2 (xxs n=10)

Tab. 6 Determination of relative expression levels of M1/M2 macrophage related gene in renal tissues of each group of mice ( x+s n=10)

Groups IL-6 TNF-« Argl Ym-

Control 1.00£0.07 1.00£0.08 1.00£0.11 1.00+0.06

Model 2.87+0.24" 3.26+0.28" 0.32+0.04" 0.48+0.05"

L-AdipoRon 2.22+0.16" * 2.78+0.22" * 0.54+0.06" * 0.62+0.04" #

H-AdipoRon 1.56£0.12" * 1.72+0.17" * 0.88+0.05" * 0.76+0.10" *

F value 256.0 257.5 196.3 111.1

P value <0. 000 1 <0.000 1 <0. 000 1 <0. 000 1

* P<0. 05 vs Control group; *P<0.05 vs Model group; ¥P<0. 05 vs L-AdipoRon group.
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AdipoRon improves fibrosis liver function by regulating lipid

metabolisms and remodeling macrophages polarization
Wang Haikun Yao Ping Yang Tao Xi Lili
( Dept of Gastroenterology The First Affiliated Hospital of Xinjiang Medical University Urumgi 830054)

Abstract Objective To investigate the role of AdipoRon an adiponectin receptor agonist in treatment of carbon
tetrachloride ( CCl,) induced liver fibrosis mice model and the mechanisms. Methods Forty mice were randomly
divided into control group model group L-AdipoRon group and H-AdipoRon group with 10 mice in each group.
Hepatic fibrosis was induced by intraperitoneal injection of CCl, solution. The mice in L.—and H-AdipoRon groups
were given 100 mg/kg and 200 mg/kg AdipoRon by gavage respectively. The activities of serum aspartate amin—
otransferase ( AST) and alanine aminotransferase ( ALT) were detected by biochemical method. Liver histopatho—
logical changes and fibrosis were detected by HE staining Masson staining and Sirius scarlet stain. The protein ex—
pression levels of Collagen I a-smooth muscle actin ( «-SMA)  matrix metalloproteinase 1 ( MMP-1) and matrix
metalloproteinase inhibitor 1 ( TIMP-1) in mice liver were detected by Western blot. Lipid deposition in liver were
detected by oil red O staining. The percentage ( %) of CD68+ iNOS+ positive M1-type macrophages in the liver
were detected by immunofluorescence. The expression levels of fatty acid synthetase ( Fasn) stearoyl-CoA desatu—
rase 1 ( Scdl) fatty acid transporter ( Cd36) peroxissome proliferator activated receptor-o ( Ppara) and carnitine
palmitoyl transferase 1o ( Cptla) in mice liver tissues as well as M1 macrophage—related genes interleukin-6 ( IL—
6) and tumor necrosis factor-o ( TNF-a) and M2 macrophage—related genes arginase 1 ( Argl) Chil3 chitinase—
like 3 ( Ym-1) were detected by RT-qPCR assay. Results Compared with model group in low-dose AdipoRon
group and high-dose AdipoRon group serum ALT and AST activities significantly decreased ( P<0. 05) ; liver tis—
sues structure were damaged liver cells degeneration and inflammatory cells infiltration were improved; collagen fi—
ber deposition was also significantly reduced; the relative expression levels of Collagen I o-SMA and TIMP- pro—
teins were significantly down—regulated ( P<0.05) while the relative expression levels of MMP-1 protein were sig—
nificantly up-regulated ( P<0. 05) ; the lipid droplets deposition in livers were significantly reduced. The relative
Fasn Sedl and Cd36 mRNA expression levels in liver tissues were significantly down—regulated ( P<0.05) and
the relative Pparac and Cptloe mRNA expression levels were significantly up—regulated ( P<0. 05) ; the percentage
(%) of CD68+ INOS+ positive M1-type macrophages significantly decreased ( P<0.05) ; the relative IL-6 and
TNF-o« mRNA expression levels significantly decreased ( P<0.05) the relative Argl and Ym-1 mRNA expression
levels were significantly up—egulated ( P<0.05) . In addition the improvement effects of high-dose AdipoRon
eroup were better than those of low-dose AdipoRon group ( P<0. 05) . Conclusion AdipoRon can improve the dis—
order of lipid metabolisms inhibit the M1 type macrophages polarization and improve the liver fibrosis in CCl,-in—
duced liver fibrosis mice model.

Key words liver fibrosis; adiponectin receptor agonist AdipoRon; liver function; lipid metabolism; macrophage
polarization; CCl,-induced liver fibrosis mouse model
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