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W 2% B RE B R . W 24 RR Ak

AdipoRon i il AR i i
T 9 0 0 D 8 R 30 1T 27 4 A R D R 5%

iR, Bk R
(#IBEAREH —WEBERELF, 5EKF 830054)
WE BM FEIREEEZ AN AdipoRon 677 PUEALEK (CCL, ) 551/ BUTFEF 4E (LA AL v (/R F R L. Frik 40
HUNRBEHLA A X B4 BT 4 K57 5t AdipoRon 41 =577 &t AdipoRon 41,541 10 H, MK TES CClL, A S/ BT 27 4
o A%/ R AdipoRon A FEREAIL 1L |, 43 3] 23T 100 mg/kg 200 mg/kg AdipoRon B o A= ARSI I 15 4 FE 4% 22 ity
(AST) FIN F R EILFERLH (ALT) 364k, HE Yefd Masson Yoo S RRIELT Yo RS/ MR AL SR B 2445 fh . Western blot
el FRIHZH 24U ) A ) 1( Collagen 1) -V UILENEE FI (o-SMA) 3 57 43 J8 25 -1 (MMP-1) S 57 43 8 4 I 41 21
il 3)-1 (TIMP-1) 28 119 35K P o AT O Y gz /N U IE NI ORI O o s 9 eI AT P B M40 AR 254 CD68 + i
S E AT (INOS) + ARic i) M1 RIS WEZH M T b B 2 (% ) o RT-qPCR Rl /s SRR 2H 23 HR g o B A 56 32 BRI A R
I (Fasn) B AR ARG A SR FIEE(Scdl) | 140 M43 Ak B i 36 ((Cd36) i J5E 43 fifk 3k DR 3k S Ak 400 T A 184 5 4 98 T8 32 1
(Pparc) F AR EE S B2 1o ( Cptl o) FYFRIE, DA B ML B 55 200 Jit A OGR4 B A 28 -6 (TL-6 ) M 9gd SR BB Rl - ( TNF-
o) 55 M2 Y W4T AR S L PRORS 2R 1 (Argl) (L WEAN IR PEME TS (USG5 (Ym-1) (k. S8R SBRIAL AL, AR 5 77
i AdipoRon ZH/NRILIE H ALT (AST 35 J7 i AR (P < 0. 05) ; FF LU LR G544 52 451 T 4 M 25 P Ko 48 i 20 A 122 10 1 100 39 15 3 2l
T IR 4R DT B B0 s IR 4 Collagen 1.a-SMA Fil TIMP-1 25 (A AE % A B B2 F (P <0.05) ,MMP-1 & [ AH %}
FEREZE FIR(P <0.05) ; JFPIISTHE TR HE 59820 ; Fasn Scdl ,Cd36 mRNA %} 355 B 2 F i (P <0.05) , Ppara. F Cptla
mRNA #4255 5B % (P <0.05) ,CD68 + iNOS + FRic iy M1 5 I 21 i o 5 5. 29/ (P < 0. 05) ,IL-6 1 TNF-o mRNA
AR FRR L I (P <0.05) , Argl Fil Ym-1 mRNA X} 2B B E LR (P <0.05) , Sb4h, Bl AdipoRon 41X} #5485 4r
HI BB B TR & AdipoRon 41 (P <0.05) , £5i€  AdipoRon B W3 CCL, -5 WY T 27 2 Ak /N B g DA G s Z5 6L, 3
Tl PN E I py ML BUAR Ak, DT i A A VR
KR YAl MR R Z AR WS AdipoRon; JFEDIRE ; B8 BTG B 064 Mk 1k ; CCL, -5 W T 2F 4k Ak /s RS TR
mES%XS R33;R364.5
TEARERD A XEHS 1000 - 1492(2025)04 - 0656 - 08
doi: 10. 19405/]. enki. issn1000 — 1492.2025. 04. 010

JFET HEA 2 — ™ E ) A BRSO B4, AR AR
JE I HUE P 40 A B T A ek E DU BRI I 45 M 218
T2 U 720 0 T 938 S R I P o
ST EFAEAL 0 PR 7 22, Qs g PRI 28 TRORS I VR
TN B G e Mo 25 o IR A QI LR T £ 4
T EE bRz —" o D, S IS R AR 3 AL sk
VEIE— AP EAL 0T R

VT 5 WG 2 0 P AR B B Kupffer 40 0 155 52 19
PPN R VR 5 v 0 i 2L, R T R A S
AISCBEA 5T F3 8, I I W 4 L 1 AR 2 R SR B A AL
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JEIFLT 4 Ak 58 25 5 o E JB P b AR PR AR A MR B
Foe— M G 07 A0 M 23 0 YR e R I R 32 A
1 (adiponectin receptor 1, AdipoR1) {5 5% WL =
SRR e 0 RO AR G AR S 2 R RN
s EE AR B R MR I 32 PR3 7 AdipoRon
JENRER R BZE I , HA WA AdipoR1 A4 Hills
FREPERE S . {H H A% AdipoRon & 75 HL A 45
PUFLT Al b B8 BRI s i B i i SR AR A Y
VERI AT R o W98 30038 o 2 57, CC, i S i
2R AE AN BB R RN — 20 AdipoRon X4t
JREFAEAR AT LR, A 300 T i R 3 A1k 3l iy 52
B

1 #¥57F=%

1.1 #l
1.1.1 %4 MM CSTBL/6 /B i s ER
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REpFR gy o fefit, 6 ~ 8 JHle, A& 18 ~23
g, A FRAE SPF s, BREE IR O 23 ~25 °C, JiT
£ 12 h/12 h B IR/ JRIEIEER , /NRUAT B B IR oK o
FiA /NI SR 1 R P S5 R T 525 . AT
S I R SR R A AR TR B o AL,
S35k 20211015-81

1.1.2 z24X# AdipoRon fil CCl, Iy B 3 [H Sig-
ma /N ), 2 5% % liff ( aspartate aminotransferase,
AST) 18 & R 2 3% ¥ # i ( alanine aminotrans-
ferase , ALT) Jf PEAS 50 & W B VI3 A= W) Rt
FABRA W, HE B 038050 & B B0 S B i 2
PR B A PR 23 7], Masson Bt (0,305 & FL K AR IR
LR G A AR FE R IR A AL
O (30 & RIPA IR S 47, 6- PR AL-2- 8 Sk
5|5k (4", 6-diamidino-2-phenylindole , DAPI ) 4t ¥ %)
B BEEE R RAEM AR B A R A F], shHA &
RNA 2 B0 & B At st RARAE AR W), %
AT E A & B H A Takara 23w, )
J5 A 1( Collagen 1) | o-F- 1 LWL 8 2 I ( a-smooth
muscle actin, a-SMA ) | %t it ¢ J& 25 H -1 ( matrix
metalloproteinase-1, MMP-1) | 3£ i 4: J& 25 (1 il 40 21
il -1 ( tissue inhibitor of metalloproteinases-1 ,
TIMP-1) | H- b -3 - 12 it & B ( glyceraldehyde-3-
phosphate dehydrogenase , GAPDH ) | B W 2l g b 75
CD68 .75 F A — & AL A& & i (inducible nitric oxide
synthase ,iNOS ) ZE 57 (& 14 H 9 [ Abcam 23 1], BUAR
b SR T B IR (VB A4 R S B SRR 2 1 3R AR 1 e
1A H 2% [E Proteintech /7] .

1.2 A&

1.2.1 Shepm b 840 JUNRIZBENLEGR
P03 on B BRI AL AR R] i AdipoRon ( L-Adi-
poRon) £ . & 7 & AdipoRon ( H-AdipoRon) #f , 3L 4
41,820 10 Ho R CCL, 73R AE 5K il BUVA
H4 AdipoRon i 75 — HYBE VAR i) i i, BB
4] .L-AdipoRon 4 &% H-AdipoRon £ [ /]N Bl ¥ 5 i
TS CCL W, M i 5 mlrke, B34 2 W, #4255
JA LA G I EF Ak, % RRZ (] B J5 s 3 50 4 0 0K
M. R L5 24 h 5, L-AdipoRon I H-Adi-
poRon 411/ B 73 51|45 B 100 mg/kg 200 mg/kg [
FI I AdipoRon ¥R , B8] 2 ¥k, 1L 2 i, X IR
AR [ o 1 S i R

1.2.2 #FAfigiabhn KIKLEZ24 h 5,45
£ /)N B gk IR FEE JBC i, 4329 iV , AR 4 AST (ALT ia{
F G UE ] R A 25 ZH I TR A AST Fl ALT

(35 77

1.2.3 HE # & Masson & RBRLE EFoih
210 F & RINGAFEAS AL/, 15 U242, %
LR LU e AR R o Al fdi A HE G @&
%R0 £  Masson Yo (i £ 45 00 £ L RIRJELT e
R S AL O Yo oy & 3 iR & i AT
s, BLRYL 0 BRI BRI 5 148 b 47, s
B T B HA R RS T SR B A AT o

1.2.4 Western blot % FREUE B /DNRATAHL, 5
PRI RIPA 22 i, 24715 2] S8 . BCA 7%
DN R R B 3 e 4 I P Uk A B AR T S I R
H R AR T AL BN PAGE i) SR HELEN 2
PVDF & 1o 5% R4 Wh= R 1 h, KB 5
Bt 1 Collagen I, o-SMA, MMP-1, TIMP-1 #i {&
(1:1000)IEF 4 CTFIFELHR, L GAPDH $i
WAER NS, WK H, I ACFH R AR B —H (1 -
5000) , F i FARL S EILEE 1 h, BOLEE . Im-
age J AT 45 VKA I B 1 250 K BEAEL

1.2.5 RT-gPCR %% FREGE & /) RS )
P UL A5 A TRIzol 74 HR LA RNA, e i f 7% ik
FIEERAE  F RNA S 1 300 5% 555 i cDNA . B B 47
RT-qPCR RN IR R, B 554 :95 °C 2% 10
min; #EAJEH 95 °C AR 20 s .60 C 3B & 20 s.72
C P15 s, SFAEH 40 IR, LA B-actin fE NS
S ARPESAL CT A, 2R 27 MRS 41 H 1
FEH ) mRNA 387K F, 4T Premier 5.0 #{4i%
HEIY, P 1,

1.2.6 %t Bkl T8 kR A, ok
PP i AT PR B R 10 ming il A 0.3%
TritonX-100 5 10 min, fil A 5% 111 2F I3 == i B
M1 1 h, ¥R CD68 HTiA (1 : 200) 5 iNOS Hifk
(1:200) HEY R EiFfreic, 4 C TR SR,
UCH DS EARICH — 5t (1 ¢ 500) , 35 #EG
BEE 1 h, DAPT G4 Ho otk E R, 50t E
T N WSSO G IE ST ], 1141 CD68
+ INOS + [HM: A ik H , B M1 BY B W40 i, 4831
CD68 + iNOS + FHA A ML 5 A 73 bk (% ) o CD68 +
iINOS + BH 28 i iy 5 1 3 e (% ) = CD68 + iNOS +
FEF: 240 55 H /S g H x 100%

1.3 Zit=43E )W GraphPad v8 # {4 #1748
T R v =5 oo SRR R Iy 225007
BT Z2 H B 75 5 LU 3, B4 ) Turkey's 6 560 47 4H
B 22 5 thds, DL P <0.05 RRZESH G2
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%&1 RT-gPCR5|#F5!
Tab. 1 Sequences of RT-qPCR primers

Gene Primer sequences(5'-3")

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

Fatty acid synthase( Fasn)

Stearoyl-coa desaturase-1( Sedl )

Cluster of differentiation 36 ( Cd36)

Peroxisome-proliferator-activated
receptor o( Ppara)
R:ACTGGTAGTCTGCAAAACCAAA
Carnitinepalmityltransferasel a( Cptla) F:AGGACCCTGAGGCATCTATT
R:ATGACCTCCTGGCATTCTCC
F:TAGTCCTTCCTACCCCAATTTCC
R:TTGGTCCTTAGCCACTCCTTC
F:CATCTTCTCAAAATTCGAGTGACAA
R:TGGGAGTAGACAAGGTACAACCC
F:TCATGGAAGTGAACCCAACTCTTG
R:TCAGTCCCTGGCTTATGGTTACC
F:GGATGGCTACACTGGAGAAA
R:AGAAGGGTCACTCAGGATAA
F:GCATTGCTGACAGGATGCAG
R :CCTGCTTGCTGATCCACATC

Interleukin-6 (1L-6)

Tumor necrosis factor-o( TNF-ot)

Arginase 1( Argl)

Chil3 chitinase-like 3( Ym-1)

B-actin)

2 #HR

2.1 HBHNBRADIBEMEXERENER S0H
A LA, B2 /INBRML I ALT (AST 36 ) 12 25 &
(P<0.05) ; 5HRIZ LA, A% 5 75 i AdipoRon 41
/N H ALT AST 3 ) B 3R (P <0.05) 3 5
iGF & AdipoRon 41 L3, i ¥ & AdipoRon 417N
Iy ALT (AST 3% Jj i — PR (P <0.05) . UL
#2,

2.2 FBAMNMRFALRREZTHER AN
B2 R 45 1 3 i e 8, I DB 28 5 RN 5T ok
DL A8 o AR ZH /N U 2H R i it 2 A A2
L, 2 A2 v HHES ZE L, A R 00 20T 4N iR
e, SRR LB, I R i AdipoRon 2/ BT
ZH R L5 SZ AR I 20 7 1 N 5 i 20 e 9 3 1 0 1)

Control Model

HE

*®2 HH/NRMFALT 5 AST K EMELR (2 +5,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 3382.0 1 908.0

P value <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.

2 E, H sl E AdipoRon 41 55 BRIk 35 25 3 5
e, W1,

IEAR, 5555 REZH P, BRI AT /N BRI A4S IX S/
(A R LT AR . SRR PO AR e )
AdipoRon ZH /] [ A8 DX B /)N i ) 14 J2 i & 48 9
FRWY 920, HL 3] & AdipoRon 20 2 LI i 9 Je 5
ARG . WK 2,

2.3 FBHNMBHALHPAENEXRETRIELER

5% R4 b A, A A2 /N BRUHF2H 2 Collagen 1,

o-SMA FiIl TIMP-1 8 H AR ik W% L (P <
0.05), MMP-1 A X FREE B EH T M (P <
0.05) . SHEIRIZ L, I F Rl i AdipoRon 41 JH-2H
2 Collagen I, 0-SMA FI TIMP-1 & (I AH X F ik &
BE R (P <0.05) ,MMP-1 4 AR X 25k & 1 2%
EIH(P<0.05), M4k, =il AdipoRon 2 JH-2HZH
H Collagen I, a-SMA F1 TIMP-1 £ H #H X} k5 & 5
ZE T AdipoRon 44 (P <0.05), H MMP-1
AR PR iR R TR i AdipoRon 4 (P <
0.05), WLEEI3 Figk 3,
2.4 HBHNRAFAEREFETRBRILER SXHRA
LA, 1SR 2 /)N B P AT DL B St ) R TR R S AR AR
ZH A A R R AdipoRon 28 1T PN I T T FR B
/b, HE 75 AdipoRon 21 38 5L/ FK 5] £ Adi-
poRon 4, WK 4,

L-AdipoRon H-AdipoRon

1 HHANRIFELREFHNE HE x200

Fig. 1 Histopathological analysis of mice liver in each group HE x 200
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Control Model

Masson

Control Model

Sirius red

E2 &HMREH

L-AdipoRon H-AdipoRon

L-AdipoRon H-AdipoRon

NABEUEERE <100

Fig. 2 Staining of the renal tissues fibrosis in each group of mice x 100

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

£3 KBEANRIFAEZR Collagen I,a-SMA MMP-1 % TIMP-1 EHHEXMNKEKENEL R (x+5,n=10)

Tab. 3 Determination of relative protein expression levels of Collagen I, «-SMA,

MMP-1 and TIMP-1 in mice liver tissues of each group (x +s,n=10)

Groups Collagen 1 «-SMA MMP-1 TIMP-1
Control 0.72 £0.07 0.22 +0.03 1.23 £0.11 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 192.1 352.3 262.4

P value <0.000 1 <0.000 1 <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.

Collagen |

a-SMA

MMP-1

TIMP-1

GAPDH

B3 KHNMRFAZA Collagen I, a-SMA |
MMP-1 % TIMP-1 & (%%
Fig. 3 Protein expression levels of Collagen I, o-SMA,
MMP-1 and TIMP-1 in mice liver tissues of each group
a; Control group;b: Model group; c¢: L-AdipoRon group;d: H-Adi-
poRon group.

2.5 FAHANMRERKRGEEXERRELEE S5X)
REZ P, 55 AU 2 /)N B 41 20 Fasn, Sedl |, Cd36

mRNA X} ik = W% L (P <0.05), Ppara 11
Cptla mRNA X} R EEEETH(P<0.05), §5
IR e G B 7 & AdipoRon £ 4121 H Fasn
Sedl \Cd36 mRNA X X EEH R F TR (P <
0.05) , H Ppara. 1 Cptlae mRNA #H ¥ £AE B FH L
P (P <0.05), 51K & AdipoRon 4 LA, =l &
AdipoRon 2 fif2H 4 # Fasn,Scdl ,Cd36 mRNA #HX}
RAERETR(P<0.05),Ppara fil Cptlae mRNA
AR A IR (P <0.05), L34,
2.6 FANEFA M1 BEEMESHIER LR
5 R P, A AL /N BRI B CD68 + iNOS
+ FRICH) M1 7Y 50 40 i bb ) 2 23 in (P < 0. 05)
SRERIAH LA I R ) B AdipoRon ZH /)N BUFF A Hi
CD68 +iNOS + fric iy M1 7Y [ 10 4t i Eb 1] i 2 ik
B(P<0.05), BL4h, =il AdipoRon ZH /)N FRUH A
B CD68 +iNOS + i ) M1 7Y = Wi 4 Jfd L 3] 2 i
Z/>FR5A & AdipoRon 4 (P <0.05) ., ULIE 5 F0
%5,
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Control Model L-AdipoRon H-AdipoRon

Oilred O

B4 FHHNRAFEEBTAREE ML 0 Jf x200

Fig. 4 Staining of liver lipid deposition in each group of mice Oil red O staining x200

F4 FBHNRIFELABEREBERE Fasn, Sedl ,Cd36 5EfFEE Ppara .Cptla X RIZKFENELER (v +5,n=10)
Tab. 4 Relative expression levels of lipid synthesis genes Fasn, Scdl, Cd36 and lipid degradation

genes Ppara and Cptl 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 1.00 +0. 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.

Control Model L-AdipoRon H-AdipoRon

CD68

iNOS

DAPI

Merge

5 ZHNFRAFA CD68 + iNOS +#RiZH M1 RIEREMAARE fEvdtii x 100

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

2.7 FAENBFFHNERMAMRIUEXEERRIEZE  Argl fl Ym-1 mRNA AXT KRB F B E TR (P <
W S5XF IR BRI N R ITLH S ML BIE 0.05) , SRR AR A L I AdipoRon 41 iF4H
W20 JfL AH DG SE A IL-6 il TNF-oo mRNA XA 4 M1 RIS Wi i A SCFE [H] IL-6 Fl TNF-o mRNA
WBFHEM(P<0.05), M2 RIE BRI O AH SC L AEXT RGN &1 B ¥ MR P <0.05), M2 Bl E g 4
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£5 KANRITH CD68 + INOS +FRiZ i) M1 B E B4 i
FraED(x£5,n=10)
Tab. 5 The percentage of CD68 + iNOS + labeled M1 -subtype

macrophage in liver tissues of each group of mice(x +s,n=10)

The percentage of CD68 +

Groups

and iNOS + positive cells (% )
Control 11.2+1.4
Model 40.6 +4.8"
L-AdipoRon 28.2+2.4**
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 L-AdipoRon group.

JROAE3E D] Argl FIT Ym-1 mRNA %38k 44 g 2%
FIH (P <0.05), [FE;, 5% & AdipoRon 4 Lt
e, 7 AdipoRon 41 JIF4140 R M1 74 41 A1
KL IL-6 FI TNF-o mRNA A%f 635 2 2 T 14
(P<0.05) ,M2 I W 20 il AH 56 FE H Argl 1 Ym-1
mRNA X} &k B % FH(P <0.05), W6,

3 it

TESFET AT R v, 355 64 BT 200 460 475 0 R
SO 2 et BE BRI, (e B A I R R T,
R A AN FE RO R 2608 o-SMA, AT 3 020 i

x6 FHNRBARAMI/M2 BERMAMBEXEERIEVESR (x£5,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-a Argl Ym-1
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 256.0 196.3 111.1

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.

HNE RGN A2 B 4 Ab i & T . MMP &
Z: 55 Y i A1 5 5 T 5 1 2 1 K AR T K T S B B N i
B A, 1 TIMP-1 52 MMP-1 1 = 22400 47 , BB
5 MMP-1 35, 76445 A R B4 A 11 1 Al o
EHETEREMERS . AL, 258 CCl, F S8/
BRI S Re i s de bR ALT F1 AST 36 J3 75, i
LSRG Z B, T WL e D T 2 U, i 2 4
Collagen I .o-SMA HI TIMP-1 & [ %3k |, MMP-1
EHEE SIS Y AT SR A B VN R R
PR

H i, 5T AdipoRon figfg il 4L F itk E A
&, i, AdipoRon 3@ i3 42 [ Wik w5 M 4R R Jot
T P P T 75 11 e e v L /) U AR )
BT AL ARV 22 S e AT 4 A R o
AdipoRon J&J7 ANUBEHE GE L 4EAL B A, i TG
BB, 22 A P B o A WF S 45 R BoR, Adi-
poRon B B AR 21 4 Ak /1N BRI o ALT , AST {
P, B A2 S5 A 45 405 AN A A8 1 R 8 E AN v
TSR BRI G /D g S 2 2 AR, - 00 i) JHF-2H 2
Collagen I, a-SMA F1 TIMP-1 FE A0 £ 5, £ &
MMP-1 Z )25 458 878, AdipoRon REAS 2%
CCl, 15 S RFLF AL , X IE & A AR VR o

JHEEAE 15 B 107 A6 B W s T AL o i s
B EAEEEN. YRR Rt 2
Bf s AR AR D A2, S BOlR B I 25 L, 5 i K o
JHARMIBE T, AT 5| A AR R AR £F A0 B iz, 3 o 8
FFAE AL B KU o BIF 9T 2, AdipoRon 3 i 2
HE A W2 i AR R AN 105 R 755 0 24 JHE 4 i v g o AR
RRLRARDIRE AT, BeAh, 78 P il o B B
JyaguE /N AT, AdipoRon RESEfE i#E.C LA it 4
e ITmR A AL, ) O LT 44, A 528 4% R
7R , AdipoRon 577 B9 21 4EAk /N B P G i DT RR 08
D IR AR BT A AR Fasn (Sedl [ Cd36 3Rk I
W, H R 4y fit 35 K Pparae Fll Cptlo F 15 b,
CCL, -1 B 27 4 A /)> B A JH- 40 At B o A 35
HLAS BN . FH HHEI , AdipoRon AT GR35 14 15 5
AU TR A 4 4E 4k

JH- 20 M i B DTN S M BR B M 1 2 (i a2 i
NRE G LAY 65 S0 i 0 W QL5 wW N 3 BT VA
J2E 200 ML, 04 T 00 L AR 2 R 0 L L 9k L 200 i A
VA2 I 25, 51 T A8 M 4 i R 2F et .
Hh TP W 240 N A 2 I I 48 1) O B i 3 4
M, PP ALk R s S A . A
FLA A S A S St R AT S AT DAAR B S 9 A B
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AR SO T A A= R T B W2 L — B o 22 ML
LR fE e M1 RBAEATH LR 28 M2 £, B
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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 ( Pparac) 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-ac (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, a-SMA and TIMP-1 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, Scdl 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-a mRNA expression levels significantly decreased (P <0.05), the relative Argl and Ym-1 mRNA expression
levels were significantly up-regulated (P <0.05). In addition, the improvement effects of high-dose AdipoRon
group were better than those of low-dose AdipoRon group (P <0.05). Conclusion AdipoRon can improve the
disorder of lipid metabolisms, inhibit the M1 type macrophages polarization, and improve the liver fibrosis in CCl,-
induced 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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