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[ E]1 HBHH. BWEHEF s 2 8B RG (T2DM) /NP 4eb s i, 9F e Wl AR I BL
Hl. FFEE: 60 HEPE CS7BL/6T /N BENLY M Xt BELH | XF IR+ 25 Kosi i | AR 2 AR R 4 OF K e gl
41, BH 15 2. RS IREEIER SRR = IRA "R (STZ) MEEES S T2DM A, KR Sy
Jei, B - JF X B A RO IR 2R S S A A N B HOME I T A 2R B AE (1. Omg-kg D) THISE. K
0 2% 208 BRUTFIIE 3R BRI 25 R BE (FBG) 7KF o SR 32300 & 6 0 5 20 /0 BRI o 7R 2 2 B e 76 Tl
(ALT) MRAHEMREAILHEBE (AST) HELEMW = (TG)., BHEE (TC). &% EKEMAM
[ EE (HDL-C) MK% E & HHEE (LDL-C) /K, HE Y@ U545 4/ RUIF 4L 8008 BB & %
L, Masson 4 (0 U0 58 45 41/ BURF 2R 4R LR S 3R 8L, TAT O Y (o 2 4% 4/ BUM 240 808 2 O BRI
SCHF 2N E B PCR (RT-qPCR) A5 45 41 /N BUIF L 23 o P WUILBh EE 1 (@-SMA) il Janus # fiff
(JAK) /ME5 S5 2 EEHET (STAT) @EHESFIJAKIL, JAK2, STATI. STAT3, T#Ey
(IFN-y) FIEA4HEA 2 6 (IL-6) mRNA FiAKF, Western blotting 1 K 45 21 /N R 41 24U «-SMA |
IFN-y, IL-6, STATI1, #@fk STAT1 (p-STAT1). STAT3. #fRfL STAT3 (p-STAT3). JAKI,
BERRILTAKL (p-JAKL) . JAK2 BBSFRILTAK2 (p-JAK2) HEAFRBAKT . G55 S Mgl her, #img
/NI R ECR FBG KF W R & (P<<0.001) ; ARk . JF i S2 28 4%, JHZH 200 i 30 K 4 R T
A BRI R, 48U CVE AR AL LB B Tk (P<<0.001); HMiiE s ALT FIAST & TC.
TG ALDL-C /KM @A (P<<0.001), HDL-C/KFEM B FEE (P<<0.001); HFLLUH IL-6Fla-SMA
mRNA FI7E (1 25K FEH 2 7h s (P<<0.001), IFN-y mRNA #4122 5K F B B K (P<<0.001),
p-STAT3/STAT3. p-JAK1/JAKI1 fil p-JAK2/JAK2 Fb Al B & F+ & (P<<0.001), p-STATI1/STATI1
FEfE B BRI (P<<0.001) . SR Hde, #5035 X s Al 41 /N BT IE 2R 50R0 FBG 7K F W 5 [ A%
(P<C0.01); FFAnMENs Wit , MR /D, L 4ifb 2 ukss, FF414t CVEF Mg s m F L L B R
fi& (P<<0.001); iy ALT MAST i1 & TC. TG HILDL-C /KW R (P<<0.001), HDL-C
K TR (P<<0.001) 5 FFZH41rR IL-6 Fl a-SMA mRNA 15 4 £ 35 7K F ] i F& ik (P<<0.001),
IFN-y mRNA F1%E (135K F 0 58 (P<<0.001), p-STAT3/STAT3. p-JAK1/JAKIL Fl p-JAK2/
JAK2 e W] B (P<C0.001), p-STATI/STATIHAEM B IFE (P<<0.001). 5. 2%k siffinal
M T2DM /D BUBEBE ACI 3K 8L . IF Sl RE 3005 A IF 4L LN RS IR LR, ok P 2F i ik, LA R ML) v fiE =
LI IEN-y fl p-STAT1 Ik & F I IL-6 fl p-STAT3RILA XK,
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Improvement effect of fingolimod on hepatic fibrosis in type 2
diabetes mellitus mice and its mechanism

LI Shu"?, GUO Jiaqi*, LI Wansong®, ZHEN Yanfeng”, ZHAI Hongjia*, LI Jie', FANG Hui’
(1. Department of Internal Medicine, School of Clinical Medicine,, North China University of Science and
Technology, Tangshan 063000, China;2. Department of Endocrinology, Tangshan Workers’ Hospital,
Tangshan 063000, China;3. Department of Critical Care Medicine, Central Hospital, Longhua District,
Guangdong Province, Shenzhen 518000, China;4. Department of Internal Medicine, School of Clinical
Medicine, Hebei Medical University, Shijiazhuang 050000, China)

ABSTRACT Obijective: To discuss the improvement effect of fingolimod on liver fibrosis in the mice with
type 2 diabetes mellitus (T2DM), and to clarify its mechanism. Methods:Sixty male C57BL/6J mice
were randomly divided into control group, control+fingolimod group, model group, and model-+
fingolimod group, with 15 mice in each group. The T2DM model was induced by high-fat diet combined
with low dose of streptozotocin (STZ) intraperitoneal injection. After the model was established, the mice
in model-+fingolimod group and control+fingolimod group were given daily intraperitoneal injection of
fingolimod (1.0 mg-kg ') for 8 weeks. The liver coefficients and fasting blood glucose (FBG) levels of
the mice in various groups were detected. The kits were used to detect the activities of alanine
aminotransferase (ALT) and aspartate aminotransferase (AST), and the levels of triglyceride (TG), total
cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol
(LDL-C) in serum of the mice in various groups; HE staining was used to observe the pathomorphology
of liver tissue of the mice in various groups; Masson staining was used to observe the morphology of liver
fibrosis of the mice in various groups; Oil red O staining was used to detect the lipid deposition in liver
tissue of the mice in various groups; real-time fluorescence quantitative PCR(RT-qPCR) method was used
to detect the expression levels of a-smooth muscle actin (a-SMA) and Janus kinase (JAK)/signal transducer
and activator of transcription (STAT) pathway-related molecules JAKI, JAK2, STATI, STATS3,
interferon-y (IFN-y), and interleukin-6 (IL-6) mRNA in liver tissue of the mice in various groups; Western
blotting method was used to detect the expression levels of a-SMA, IFN-y, IL-6 ,STAT1, phosphorylated
STAT1 (p-STAT1), STAT3, phosphorylated STAT3(p-STAT3), JAKI, phosphorylated JAK1
(p-JAK1), JAK2 and phosphorylated JAK2(p-JAK2) proteins in liver tissue of the mice in various groups.
Results: Compared with control group, the liver coefficient and FBG level of the mice in model group
were significantly increased (P<C0.001) ; the hepatocytes were swollen, the hepatic sinusoids were narrowed ,
a large number of lipid droplets and obvious collagen accumulation in liver tissue were observed, and the
CVF and lipid droplet area proportion of liver tissue were significantly increased (P<Z0.001) ; the
activities of ALT and AST and the levels of TC, TG, and LDL-C in serum were significantly increased (P<C
0.001) , while the level of HDL-C was significantly decreased (P<Z0.001) ; the expression levels of IL-6
and a-SMA mRNA and protein in liver tissue were significantly increased (P<C0.001) , the expression
levels of IFN-y mRNA and protein were significantly decreased ( P<C0.001), the ratios of p-STAT3/
STAT3, p-JAK1/JAKI, and p-JAK2/JAK2 were significantly increased (P<C0.001), and the ratio of
p-STATI1/STATI1 was significantly decreased (P<C0.001). Compared with model group, the liver
coelficient and FBG level of the mice in model+ fingolimod group were significantly decreased (P<C0.01) ;
the hepatocyte steatosis, lipid droplets, and fibrosis degree were alleviated, and the CVF and lipid droplet
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area proportion of liver tissue were significantly decreased (P<C0.001); the activities of ALT and AST
and the levels of TC, TG, and LDL-C in serum were significantly decreased (P<C0.001), while the level
of HDL-C was significantly increased (P<C0.001) ; the expression levels of IL-6 and a-SMA mRNA and
protein in liver tissue were significantly decreased (P<C0.001), the expression levels of IFN-y mRNA and
protein were significantly increased (P<C0.001), the ratios of p-STAT3/STAT3, p-JAK1/JAKI, and
p-JAK2/JAK2 were significantly decreased (P<Z0.001), and the ratio of p-STAT1/STAT]1 was significantly
increased (P<C0.001). Conclusion: Fingolimod can improve glucose and lipid metabolism disorders, liver
function injury, and lipid deposition in liver tissue of T2DM mice, and alleviate liver fibrosis. Its mechanism
may be related to up-regulating the expressions of IFN-y and p-STAT1 and down-regulating the expressions
of IL-6 and p-STATS3.

KEYWORDS Fingolimod; Type 2 diabetes mellitus; Metabolism-associated fatty liver disease; Liver

fibrosis; Metabolic disorder

2RI % (type 2 diabetes mellitus, T2DM)
J2 LAIBR 5 28 73 WA e g R 1 52 458 A R fiF 9 1 1 8 1l
BB, W AR B A AL . ARG 17 P AT
(metabolism-associated fatty liver disease, MAFLD)
e — M S A AL B UV O R MR PRI, L 3
TIE 2 JFF A 77 i HE AR, ELAR Pl P RS 40 A SO 2
FOFRE TR WAT AR Y R . T2DM 2
FHEMAFLD &AMt R GG NRZ —; 1
T2DM i3, MAFLD K % &3k 55.48% , 4
Gl AHER 2% o I, MAFLD 5 125 4 46 5¢
Yo A A py Bk B R, n) o O T A
b s A 2o, AR UUE A A JE T A B4
MAFLD % i HL 4 55 25 5 2%, 4 )1F 2R 40 i
(hepatic stellate cells, HSC) #¢¥# &5, HIE 40 i
AR FE i (extracellular matrix, ECM) K H 5
ZePL BT R ET A AL A . ECM 4L o) &
FAE o FHEMALZI&E M (a-smooth muscle actin,
«-SMA) . T B & B M A A KT B
(transforming growth factor-g, TGF-B) % ), Fi&
B 35 AT AE Ry A Ak ) AR P s 7R

v T3 % (interferon-gamma, IFN-vy) /Janus
Wl (Janus kinase, JAK) /{5 5 % 5 5 3%
W B+ 1 (signal
transcription 1, STAT1) {55 i H A bt & L 1
PLRAER, w0 E HSC &k . W RAE KN
M ECM 895 1L A 470 21 24 1 ik DR 3 35 A5 LT
RIEHUF A ALE . Mk, AN K6
(interleukin-6, 1L-6) /JAK/fG 5% 55 Fi0E A
¥ 3 (signal transducer and activator of transcription 3,
STAT3) 38 #% J2 AT JUE 5 AE F0 £ 4 Ak % 2F /Y fie 2t A
F, % B E I BOE HSC AR 3 ECM & A %5 1

transducer and activator of

R, AT AR Ak & R kR T BRI,
F Wi IFN-y/JAK/STAT1 5 1L-6/JAK/STAT3 {5
SO BRI OCZY), AHEh T2DM I K 45 4k 1k
B B IE PRIA 9T F RE 2R B8, N 2B IR YT
SR

I s E R — M E Ay A LR
(sphingosine-1-phosphate, S1P) “Z{ki&zshl, HA
BB PTRAE . BFgE Y R JR K s N g
RGBS, TR A B e M PR A AR TR PR AR
Wi BF 9% (non-alcoholic fatty liver disease, NAFLD) .
WEoe " R ¥ S B AT ) S Toll £ A2 1k 4
(Toll-like receptor 4, TLR4) /8t & iEF W F la
(hypoxia-inducible factor-la, HIF-la) 1§ 5 8 # ,
U W I P U 1 4 A IO 3R A L R R A AR
i, DA R PR s /N BRI AT DR P P o A %
K GPEAE BT LT 4E 4L 7 B AT AEE ], (HHAEHIPL
il A o8 4 W, G O B8 A5 Al A 0 T IFN-y/
JAK/STATL I IL-6/JAK/STAT3 {5 5 il i & 4%
JERELR SR, AT A WLARGE . AR 2R X
BEAE XS /N Bl T2DM FE I 2T 2 9 7 1 B JH 1 e bl
i, DAHA R T2DM £ 4 4k 09 1l IR 36 7 42 ik Rt
SRR M ARV T IR AR
1 #MRE57EE
L1 B3 . 2Z2XMNARE S SPF Jf
P PR R 16~20 g 19 C57BL/6J/NERAE 60 5, 1
T A DA AR W H AR AT BR A W), s A 7 1V TR
51 SCXK (5%) 2019-0010, fl 3% Fia[ b4 & 1L 1l
Wl s 55 AR B AR S 5 oF A B AR B DR AR TR
# (streptozotocin, STZ) Wy H £ E Cayman
Chemical 2 7l . RA& AR & F % BB (aspartate
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transaminase, AST) {Hl & . WA R = 55 % i
(alanine aminotransferase, ALT) ikl & . Hih=
fig (triglycerides, TG) 7 & . &HEEE (total
cholesterol, TC) 7 & . K% K & 11 JIH [ B
(low density lipoprotein cholesterol, LDL-C) i 7
& RN % R s AR I E B (high density lipoprotein
cholesterol, HDL-C) X7 &40 A w50 & LAY
TR T, HUSTATIL, Ht JAKL, i IL-6 Al
IFN-y TR0 5 L5 5B A Y b A BR A A
Piws iz /b JAK1 (phosphorylated JAK1, p-JAK1) .
YU 1L ST AT 3(phosphorylated STAT3,p-STATS3)
1Pt % 2 1k JAK2 (phosphorylated JAK2, p-JAK2)
Bokl A SC R R (Bl ARRAWE, Bt
STAT3 Wik A N =EAWEARARAA, Bt
a-SMA HU M 73 RS- fEAY TRARAF,
bt JAK2, $i # B 1k STAT1 (phosphorylated
STATI, p-STATI) . ¥ B-actin T 74 Al BAR i 46
LW (horseradish peroxidase, HRP) #xic i =F
P i A A EREAE M H AR A IRTTAE A ],
afi S RNA 42 BG83 T B 5 A4 il 50 T &
A B A, FastKing cDNA 25 — 58 & ik 7] & 1
SuperReal PreMix Plus (SYBR Green) i 7] 4 H
A R HEARA A 250 A8
(3DHISTECH #4) Wy [ 7 26 4k IR A= W) B4 BR
N, KRR (Multiskan Fe %) g [ 5% [
FEM R B A R A A, 5L R 9O 7 PCR
(real-time fluoresence quautitative PCR, RT-qPCR)
1 (7500 Y)Wy [ a7 AL IE i BT R A R A A
o2 KOLBE AR & 8 (MiniChemi 610 Plus %)
W B A6 B AL B A BR A A .

1.2 SBzh#Hsas T2DMERHE KORET
12 h/12 h g B S G RIR T, R 9 20 "C~24 °C,
W IR AT R IROK . EmN SR LA,
e /NERBEHL Y Fg 4 2, B BREH . X B+ JF de si i
20 (1.0 mg-kg ') . AR ZH FIAR AL+ JF de S {2
(1.0mg-kg '), R4 15 H ., X R4 FIX R+ 75 &
BRI B S R IR R SR 16 A, AL ZH RS
R+ 5 S B AR AH /N B R A S5 90 3] 1] 432 52 e g ) e
(high-fat diet, HDF) MFE. SCHRS 6 MR, AL
AR+ JF A S4B 2H /)N Bt 25 5 d T s O I I e T
0.1 mol-L " Fr#E M 2 bW (pH 4.5) iy STZ
(35 mg-kg '), XJ B 41 A X BE + % S 5L 48 20 /)N B
TS SRR R bl . B STZES IR,

B 2 JE I A 45 20 /0 BRUR T i R 2S I OBE (fasting
blood glucose, FBG) /K. RIWES STZ 54
9K, B/ B AR R 1 FBG /K-F, LA
FBG=16.7 mmol-L A5 EHE T2DM KA 4 i
B o B OY R SRR T W IR (dimethyl
sulfoxide, DMSO), Xf I + 75 S 55 7 21 A+
oF X SR ZH N B R I TE ST 1.0 mg-kg ' F KB
TRV, Xk R ZH AN AL 20 /N B T S5 AR A DMSO,
FLE 8 T, T HE, 5 A/ RS
3% ML Z4 (3mlL-kg ') BREEE, R, 05
MY, AbFE )5 B MO 8URE A, R o U 0T & o
W7 25 /N BUFBG KV, IR IS IE R & I AE
FOB0= Ik o i /AR B < 10090 . AR S 5 38 1 A
b TRz WM EnSsdA (HiHES.
SQ2024018) .
1.3 RAEA SR &40 R o 7 P AT 2 48 A Ae
Ao fig KR SRR A R &, s N B
H, TR BN & U R, R DU A5 N B
EHALT A1 AST &L K TG, TC, HDL-C f1
LDL-C /K,
1.4 HEFENRZ AP AN AR REHEAA
WA H/NRIFAL, 4% ZRPEEREE . AW
HE RS o U AR IR AT KA L TRR R Y
o k. REERLLG A, KT DL PR R
o TOLS WU T W4 2/ BRUF 4 200 B 285
KW, RMEFY AT EGRE, B
CaseViewer 2. 4 B AT BG4 17 o
1.5 Masson 2 & MBIz A PRI LERLES
AR WSA/NRIFHS Y R, il KI5,
Uit A Masson A ¥ . Masson B #i& #i1 Masson C /&
By, b JE PRI A Masson D i . Masson E
W F1 Masson F ¥ iz 44, BEER IR Uk Wik, DAk
R o Tt 2% W T W g4 2/ U 21 41k
AR, RS R ARG TR GRS, i
H CaseViewer (v 2.4) HlImage J #4417 E1% 4
Br, i 8 E R 5 25 B 4 %L (collagen volume
fraction, CVF). CVF= [ it £F 4 1 £ /40 21 2 ifl
X 100% o
1.6 ML ORehELAIAFARERILR
WL WAL O TR . #5421/ BURIE UK R U1
REWRE, VAR EWREE, =AML O TAER
B, 5 WNEb . RARREE . A s e
RS, DLH MBI E f B R, Ol B T
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W EE 45 2 /N BRUFF AL 80N R R DL ARG 0, SR FH & 5 )
A AREASGE TR R, i CaseViewer (v 2.4)
M Image JEAF#EAT U 4387, 115 B A A L
Jg i AR b = 20 8 g T AR/ 4L 8 AR X
100% .

1.7 RT-qPCR #k# @ & 41 ) ZHF A 8 F JAKI,
JAK2, STATI1, STAT3,IFN-y.IL-6 #= a -SMA
mRNA & ARF RO A4k 4 U BUF 4
215 RNA, R FH AR 43 4000 e 3Lk B o fil )

FastKing cDNA 5 —4# & B &8 RNA e %
cDNA, fii %0 € f B ) & #517 RT-qPCR £
W 519 5 5 e 2 308 AP0 ey A BRA &6 -
KR4 . 95 CHUZE P 15 min, 95 “CZEE 10 s,
60 “CiB K FEA 32 s, FLA0MEIR . 10 5% 4 2H B A
PRI CLlE . LA B-actinfE WIS IEN, R 2
T EEA/NRIFALP JAKL, JAK2, STATI,
STATS3., IFN-y. IL-6 fl a-SMA mRNA ik KF .
1975 WL 1,

#£1 RT-qPCRE|YFEF]
Tab. 1 Primer sequences of RT-qPCR

Gene Forward sequence(5'—3") Reverse sequence(5' —3")

[-actin GTGACGTTGACATCCGTAAAGA GCCGGACTCATCGTACTCC

JAKI AGTGCAGTATCTCTCCTCTCTG GATTCGGTTCGGAGCGTACC
JAK2 GGAATGGCCTGCCTTACAATG TGGCTCTATCTGCTTCACACAAT
STATI TCACAGTGGTTCGAGCTTCAG CGAGACATCATAGGCAGCGTG
STATS3 CACTTGGATTGAGAGTCAAGAC AGGAATCGGCTATATTGCTGGT
IFN-y GCCACGGCACAGTCATTGA TGCTGATGGCCTGATTGTCTT
IL.-6 CTGCAAGAGACTTCCATCCAG AGTGGTATAGACAGGTCTGTTGG
a-SMA TCGGATACTTCAGCGTCA GGGAGTAATGGTTGGAATG

1.8 Western blotting B 4@ & 42/ L F AR P
o«-SMA . IL-6 #= IFN-y & & & #& K F & p-STAT1/
STATI1.p-STAT3/STAT3.p-JAK1/JAKI Fe p-JAK2/
JAKZ ) 4@ & A/ RIS BER, #1711
Tt Rk T TR B - 3R T A IR I BE B L Uk (sodium
dodecyl
SDS-PAGE) (4%~20%), ¥ 5 A ¥ 7 2 % 1
TS A (polyvinylidene fluoride, PVDF) f& I,
FH TG A 1 PR 5 P AE & RN 45 5 B R 30 min.
BIRYES —$ifE4° CP R LK, P STATI
(1:1 000 F %) . $p-STAT1 (1:500). $7STAT3
(1:2000) . #i p-STAT3 (1:2000) . #i JAKI
(1:500) . Lt p-JAK1 (1:500) ., $JAK2 (1:500) .
Pr p-JAK2 (1:500) . $L IFN-y (1:500) . #i IL-6
(1:500) . Pt a-SMA (1:500) F1Hi B-actin(1:5 000) .
WCH A ikl ) Tris 22 oh %W (Tris-buffered
saline with Tween, TBST) WUt —¥t, 5N
B HRPARICH =41 (1:20000) FEZEE FEF 2 he
R v 1/ N = S U O I S A - R e - 7
(enhanced chemiluminescence, ECL) k2% & )6 iR
G AR EN I o SR FH Image J 3K 420 7 4% 26 11 4% HF
JRPEEAE , THAE B RE A REKFE. BWEAREK

sulfate-polyacrylamide gel electrophoresis,

= H W8 F A K BE(E /N S8 4kl K BEE .
1.9 %#t %54 KM GraphPad Prism 9. 5. 0 %k
PEHEATG A28 o £ A/ &, A &R 4K,
FBG /K, I ALT f1AST #E#: & TG, TC,
HDL-C #1 LDL-C K-, JFIECVE, FFA20 R
oA s e, M 4 JAKL, JAK2, STATI,
STAT3, IFN-y., IL-6fil a-SMA mRNA % ik /K %
KRR 4L «-SMA | 1L-6 Fl IFN-y % [ 3 ik /K F
LI K p-JAK1/JAKL, p-JAK2/JAK2 I p-STAT3/
STAT3 AN A IES A, LlatsFom, £4
[ REA R R FH B 2R U7 2200 B, L IRIFE AR 3
B P R T LSD-c K 56 . L P<<0. 05 22 R A
Gt L

2 % R

2.1 BHANRBKREFEZEFFBGAF 5
FEUR T, 2 A/ BRAAR T Ak F R — 3R oK, T
W2ES . A6 RN, R RIS + IR R B A
SR T s FESF STZ G, AR5 4L 5 78+
oF R BEAE A /N UMK BT A T BE AR 8~16 8, K
2] RS A - 25 X S Ao N B T 8 T v, B
T+ 25 L B 2H /N B 5Tt T g R /N TR AR 2 )
Bl 1~16JE P, Xt HEL AT B8 4 2% S B f 2 /N LA
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Pt bR A G A8 T, 2 /DN RUA BT SO G, HAY
T ROR L R R+ IF R B fl] . W 1,

-@- Control

~#- Control+fingolimod
~4 Model =
~¥- Model+fingolimod 5

Body weight(m/g)

2 4 6 8§ 10 12 14 16

Time (week)

Bl HH/PMRKEFTE

Fig. 1 Body weights of mice in various groups

ISR BB T S G, SX A i, AR+
2% X B AR/ B IE R AR FBG KA BT i
B2 IS8 X (P>0.05); KR4/ BT
JIE & ECF FBG 7KF- B 7t & (P<<0.001), SR
R, BRI - 25 K A AN RS IE R B0 FBG
KB BREAR (P<<0.01), W#2.
2.2 BUMIRANARBEHBIAA HEYGOL
R e X REAL A6 IR+ JF R s B2l N R 8UE &
WEH S BRI/ U A0 ik, I 8228 %E, AL
T JE A0 B IR BE B 1A IX /D i ROAE AN IR . A
RO R, SRR+ JF X B A2 /N BURF 40 i B 25 9
., A2,
2.3 Ba)RFHELHBEELA  Masson G 445

HE

Masson

Oil Red O

AL GRANL B

R2 KBH/PRATEREMNFBGKF

Tab.2 Liver coefficients and FBG levels of mice in various

groups (n=15, z+s)
Liver coefficient FBG level

Group o

(/%) [ey/(mmol- L~ )]

Control 3.5440.18 5.804-1.06

Control+fingolimod 3.654-0.29 5.31£0.95

Model 4.6940.317 21.90+1.96

Model+fingolimod 4.1740.24% 15.68+1.65"

Fl2 K4/ RIFHSRBEESRIL( X 200)

'P<C0.001 compared with control group; “P<C0.01 compared

with model group.

IR X L AN IR 4 25 X S 4 /)N BT 4 41

B S A) JE DRRR 5 AR 2 /N R 2 4T O B 1
JE BB B, R Tl 8 o R e 22 YA X R T L T 4
b5 ASEHY - J5 X B A 2 /)N UM 2 2 fb R A i A 2]
W d R . S IR R, BRI AL/ RUFFAE CVF
W8T (P<<0.001); SBIAUA Rk, BRI+ F
X v o N BUIFE CVEF BB B K (P<<0.001) .
L 2 I 3,

2.4 BZADRAFARBRABREL WMILZOYH
SEIR TR X BR AR I8 2% S B A A /N R 40 e
JU PRy X, TR B G, #EALAL /N BUF
LU R B R R EELT R, 4 B Ak
R, /N A A B 0 T A0 A R AR R OB S
RUZH PeA, A 4 I S A 2 /)N R 200 it g 7 72

B . 5o R E R, AR AL/ BRI A2 N i
R B T (P<<0.001) 5 HALRI] L
B, ARSI IR B A2 /) BN 2 2 D9 A R o L

Model+fingolimod

PRyt

Fig. 2 Pathomorphology of liver tissue of mice in various groups ( X 200)
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BB AL (P<<0.001)., L& 2133,

3 FU/NEAFE CVE FARR EF S
Tab. 3 Hepatic CVF and lipid droplet area proportions of

mice in various groups (n=3, x+s5,9/%)

Group CVF Lipid droplet area ratio proportion
Control 2.2342.37 0.46+1.13
Control+fingolimod 3.14+2.08 0.07£1.85

Model 38.61+2.95 44.50+1.47"
Model+fingolimod 22.1542.07° 10.174£1.43°

'P<C0.001 compared with control group; “P<C0.001 compared

with model group.

2.5 4R F A AR AR AKE X IR
FIG IR A 25 S BB 2 /N BRI Hh ALT B2 AST i
P} TC. TG. LDL-C M HDL-C /K b #8271
TG it2rE L (P>0.05), SXMA i, piig

/N BRI E H ALT 1 AST 34 & TC. TG FLDL-C
KB BT (P<<0.001), HDL-C /KB & R
(P<C0.001), HAEEAIZ Hh#, MR+ % S s fl o]
/NERALTE T ALT ATAST 369 &% TC. TG A LDL-C
KB AR (P<<0.001), HDL-C /KB % 7t
(P<<0.001), W34,
2.6 B@RAFAL ¥ JAKI.JAK2,STATI,
STAT3.IFN-y . IL-6 #= a-SMA mRNA % i K F
5 R b, R A RO 4121k JAKT
JAK2, STATS3, IL-6fll a-SMA mRNA % ik /K
Bl &/ (P<<0.001), STATI Ml IFN-y mRNA
Fe R K AL (P<<0.001) ., SRR,
B+ OF S BB 4] /N U 4L 8L JAKT, JAKZ2,
STAT3. IL-6F1a-SMA mRNA 3% 5 7K ¥ B & [ 1%
(P<<0.001), STATIHIIFN-y mRNA 3 ik 7K ¥ B
BIE (P<<0.001), WL#5,

F4 HU/PRMIEF ALT M AST HEHLU K TC. TG, LDL-C 1 HDL-C K¥
Tab.4 Activities of ALT and AST, and levels of TC, TG, LDL-C, and HDL-C in serum of mice in various groups

(n=10, x=£s)
Group ALT AST TC TG LDL-C HDL-C
[A,/(U-L H] [A,/(U-L D] [ey/(mmol-L ] [¢y/(mmol-L "]  [c,/(mmol-L )] [¢,/(mmol-L )]
Control 24.74+1.933 29.89+2.581 1.514+0.100 0.6540.061 0.40+0.036 1.41+0.031
Control+fingolimod 23.63+2.276 30.24+2.839 1.54+0.136 0.5340.067 0.40+0.044 1.40+0.062
Model 74.13+8.297" 90.55+6.269" 2.45+0.133" 2.104+0.188" 1.284+0.074 0.7140.053"
Model—fingolimod 36.73+4.480" 44.37+3.360" 2.020.0540" 1.2040.119> 0.714£0.049" 1.0240.093%

"P<20.001 compared with control group; “P<C0.001 compared with model group.

x5 RBAHANMRIFHHAP IAKI.JAK2,.STATI.STA T3 IFN-y.IL-6 F a-SMA mRNA F3kKF
Tab.5 Expression levels of JAK1, JAK2, STATI, STATS3, IFN-y, IL-6, and a-SMA mRNA in liver tissue of mice in various

groups (n=6, x+s)
Group JAKI JAK?2 STATI STAT3 IFN-y IL-6 a-SMA
Control 1.007-0.08 1.0040.15 1.0040.06 1.0070.10 1.0070.08 1.0040.13 1.0240.23
Control+ fingolimod 1.1540.19 0.93+0.08 0.94+0.16 0.91+0.12 0.9340.13 1.0740.19 0.694-0.13
Model 5.39+0.76" 6.01+0.48" 0.15+0.03" 3.92+0.22" 0.0340.01" 2.9940.15" 8.1540.28"
Model -+ fingolimod 2.784+0.49%  3.0040.49~ 0.48+0.06~ 2.84+0.20% 0.2740.03" 1.564+0.114  2.45+0.42°

"P<C0.001 compared with control group; “P<C0.001 compared with model group.

2.7 BANDEIFELF «-SMAIL-6F IFN-y & &
FIEAKFARZ p-STAT3/STAT3,p-STAT1/STATI,
p-JAK1/JAK1 Fo p-JAK2/JAK2 }e 4 5 %f FR 40 [k
B, BRI RATFAZ0H o- SMA FTTL-6 2 11 £ 357K
V- K p-STAT3/STAT3. p-JAK1/JAKIL Flp-JAK2/
JAKZ LS B T (P<<0.001), IFN-yZ&EH#
KK Fp-STATL/STATL HeAE W & B (P<

0.001), SRIAIL LLEE, BRI+ 28 ST /)N RUF
H A o-SMA Fl TL-6 25 [ K ik K F M p-STAT3/
STAT3. p-JAKI/JAKI Fl p-JAK2/JAK2 A8 W] i
FEAR(P<<0.001), IFN-y#&FREAKFEFp-STATL/
STATI HAE B3 & T+ (P<<0.001) . 5% B4t
B, XIS R B AE AN R AL SUh iR R AR 2
TG4 (P>0.05), WK 34,
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Lane 1—3: Control group; Lane 4—6: Control+fingolimod group; Lane 7—9: Model group; Lane 10—12: Model+ fingolimod

group. "P<C0.001 compared with control group; “P<C0.001 compared with model group.
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Fig.3 Electrophoregram(A) and histogram(B) of expressions of e-SMA protein in liver tissue of mice in various groups
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Lane 1—3: Control group; Lane 4—6: Control+fingolimod group; Lane 7—9: Model group; Lane 10—12: Model+fingolimod group.

"P<C0.001 compared with control group; “P<C0.001 compared with model group.
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Fig.4 Electrophoregrams(A,B) and histograms(C—H) of expressions of [L-6, IFN-y, p-STAT1, STATI1, p-STATS3,
STATS3, p-JAK1, JAK1, p-JAK2 and JAKZ proteins in liver tissue of mice in various groups
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IFN-y 2 5 JAK/STAT L@ g4, 765 2
VAN DR E Rl R e U e el R
L BEgE Y WOR WS IFN-y/JAK/STATL AR
SR o-SMA 23k, AT RLPH B HSC 193 fk i
e, M ZHEPURF LT b fE R . Boe ' M. B
B (glycyrrhizic acid, GA) Al i i 9F CUG 4%
41 (CUG-binding protein 1, CUGBP1) 4
S IFN-y/STAT1/Smad7 {5 = 18 4 A W6l 45 B 2T 4
fEFTHSC Wit . AWF5EH, JF RSB AL B 5 /N B
T 20 40 h TEN-y F1 p-STAT1 35 14 26 35 K F 24 1 &
Tt s, 0 2F X 5 Al AT AR G o 8 Y IFN-y/JAK/
STATIF 538 I R HE/EH
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