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YIE RIS, Fk NIHE ISR (HFD) ME3% 24 8. Amylin fREME 5% 24 J8 . mi s - & R IH B = IR fr
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Comparison of three diet-induced mouse models of nonalcoholic steatohepatitis

MENG Qing-nan, ZHANG Xiao-fu, XIONG Xue-lian"
Department of Endocrinology and Metabolism, Zhongshan Hospital, Fudan University, Shanghai, 200032, China
[Abstract] Objective To compare different diet-induced nonalcoholic steatohepatitis (NASH) mouse models, so as
to provide a reference for NASH related study. Methods Mice were randomly divided into four groups with 10 mice in each
group. NASH models were established by feeding with high-fat diet (HFD) for 24 weeks, Amylin diet for 24 weeks, and high-
fat methionine- and choline-deficient diet (HFMCD) for 10 weeks, respectively. 10 mice feeding by chow diet (CD) was used as
control. After feeding, body weight, liver weight, serum transaminase, liver triglyceride (TG), and liver hydroxyproline levels were
measured. Fasting blood glucose and insulin tolerance test (ITT) were used to assess insulin sensitivity. Hematoxylin-eosin (H-E)
staining and Sirius red staining were used to indicate pathological changes of liver. Results The mice in HFD group had obesity
and insulin resistance, mild serum transaminase, liver TG, liver hydroxyproline levels, and inflammatory changes in the liver. The
mice in Amylin group occured obvious NASH accompanied with obesity and severe insulin resistance. The mice in HFMCD group
had severe NASH phenotype changes in a relative short time, without obesity and insulin resistance. Conclusions All three diet-
induced mouse models show different advantages and disadvantages. NASH models induced by Amylin diet recaptures the key

NASH features observed in patients.
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BE & I JHE R 2 BOAE I s N B0 35 m, AR T
K5 ¥ B8 W5 BT 9% (non-alcoholic fatty live disease,
NAFLD ) & il 4Bk b WA P, 4xak i
W20 25% . 7EFRE, NAFLD #E R E M
2000 4F1) 23.8% HE K 1] 2018 4F 11 32.9%, AT
K9 R A v BT IR . NAFLD 3% i JE 3
1 P B8 Wi I (non-alcoholic fatty liver, NAFL ) |
A RS P8 B 4 B 48 ( nonalcoholic steatohepatitis,
NASH) | JFEr4Efeastnt. Hr, NASH ™
BB, DI/NRAE . P i 2e 1 . T dif
FUFFANMIBET Rk BARAE ' . NASH 7F NAFLD A
FErb o by, AT BRI Sk SR Ak R 20 B,
FLE S RS A R RE AR S PE T A B
ARl R BRI AR 2805 i 4

I, R T f# NASH (I #LH] . BF A& AH R 24
Y2 ImIRIEYIFE K, R0 B AT JC FDA #tifEm &
TR NASH R 25%) . B A& NASH 259 1) &=
BLPHAG Z — Ny S D BAR R Sh R AL BRAR Y Bh )
BRI 5 AN A A AR, H8%: . o+
B AF 2 07 HARHIE — BT . H AT 2 A
BT, REHS. ES5I0E, TR T 28/
NASH h¥ssy, SRR Z BRI A Ge e % 2
AZKENASH Y o [HitL, feRERFE FIZGE & i,
T RN TR R, PGS I S A Al
BRI, DT i DS 4 21 i PR S A ]
A

AW T RRIRE (high-fat diet, HFD )
Amylin PR £, LA K & i - 3 2R E BBk = IR

( high-fat methionine- and choline-deficient, HFMCD )

31 NASH /N R RS, JEke A= 1k, Q4545
br, PEARIFIELH 84, SR .

1 #MRFA %

1.1 =3 a4t SC5 M 3 W 5%k SPF ¢ M 14
CS57BL/6 /N B, 8~9 JE#Y, A & 22~25 g,
WA F b S sh s ml /N BUEDEHE T Research
Diets 2~ &, 43 5l 2y 35 3 1A BF(D111122015 65%
ik KAk & W, 20% 2 BT, 15% 6 i), HFD fA]
B (D12492; 60% fig i, 20% B /K k& ¥, 20%

H A ), Amylin 4@k (D09100301; 40% A
Wi, 22% SR WE, 10% FE A, 2% I8 & B ) , DL
HFEMCD f#%l ( A06071301B; 60% figfi, ToiE R,
TERAHE ) o /NG A 2 iR % A4 6 (alanine
aminotransferase, ALT ) . [lF K& A MR & IFLEH
fiff (aspartate aminotransferase, AST ) , HF JJE = Pt
Hl (triglycerides, TG) . FFAEFR A2 Bk AR &
Y0 RS R A Y TR ST, IR ARG IR
Roche MUY MR, ARFEHE 2 B =M E
INEEBE s e st (ZS334) .
1.2 ##a5% DNEIESRETE B RS LIRS
g Eh PG, BRIy (2222)°C, AHXE A
TRFFTE 40%~60%, 45T 12 h 8, /N A
HEE L K. MRIRE S A EEIRE (chow diet,
CD) #1. HFD %1 . Amylin 4151 HEFMCD 4H, %540
10 2, Hr, HFD., Amylin falRHEFERHK S 24 J,
HFMCD 7 B} SR B R 10 il MEFRIA ], 8
FESCIGTF AR | 50 5 40 ) 60 52 56 235 R I A o 12 0
R W B AR
1.3 i deAniaml  PRFELE AT, O EUR NE F
ks I EE TR ERIXE 20, 7E4C,
1 000X g 2514 F #5010 min J5 B E3E (I )
M35 ALT. AST, AFHETG. FFHREFR i S k6 1y
Fie BN S U Bk T, NRAEE 10 h G, BR
SR, FH B ASCI 22 G2 B IR A 1R 5 R T #t ik
¥ (insulin tolerance test, ITT) : /MRZEE 4h)5
TN M ME (B O min IUKE, RS I TG 5 2
(0.75 U/kg) , 43l A v 59 6 5 2 )5 15, 30,
45, 60, 90. 120 min B [A] &5 9 MR I A 0 min i
BEEFRIE, 2hlihZk .
14 AR BHA ABREES BULE,
MERR AT IR ASE /N, RIS FIE . FFIEAR T & fe, B
1 emX1 ecmX0.5 em K/NHAHL, 2T 4% ZFHH
FE[EE 24 h, BEJS AR R BB gk, —H
RBEW, AR, BRI R . RS =/
AN BT

IANE -4 (H-E) et a0 ik B
B, FHIRAOKS Je (a1 min, 7K¥E, 1% EhiR 2Bz
SHARERD, KR, 1% ZUKR#E 30 s, FRIRKTE,
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PR LG g4 2 min, VEUS; & HLHBLEE SR
K, ZHIZREW, thHERIE A, eE R T
gL, RIRBE LG to . WAy hdb Bk s, M
Weigert £k F ARG YL 4 4 10 min, /K%, KIRA
CLYLURIRG A 1 h, JKUE; WK, &, ks
T, St WA gL

1.5 %it5 4  H GraphPad Prism 9.0.0 ZX44E
IS8, Bl x£s FoR, Al
KU R, KEKAE (a) 2 0.05,

2 # R

21 DRKMEAMNIEE S HFDA. Amylin
2H /N B W 3 s T CD 4 (P<<0.000 1)
HEMCD 4114 it it 5 CD 4 2 R LSt & X,

F1 FHNNBHERE

HFD #H . Amylin 0. HFMCD /)™ B I 5 & 24 2
FCD4 (P<0.01) . Amylin 4. HFMCD 4 /s
FUITHE %05 T CD 41 (P<<0.01) ; HFD ZH /)BT
BES CD 4 =R G175 o Amylin 21 iFiE
Fiik . FHEEE CD A THE B B R (R 1),
22 AfdEAR  REVESA/NRA I ALT K
¥ T CD 4l (P<<0.05) , H HFD 417} 2 B
1N; Amylin 20 A1 HEMCD 21/ UL AST &5 T
CD# (P<0.01) , HFD4 5 CD 41 AST 22 5% &
Giiterag o KA FUUNE TG # 2/ F CD
20 (P<0.01) , H v Amylin 20 7 &5 72 5 /% K.
Amylin 415 HFMCD 41 2 il 2l K ¥ 5 1 CD
44 (P<0.01) , HFD 441 CD 25 JiF JIl 32 i 2 R 7K
FERIGIEEL (£2) .

+ FRRERRE BT L

LD CD 4 HFD 4 Amylin 41 HFMCD 41
NG9 26.5010.408 45304+4.858" 457842369 26.2041.182
FFNERT /g 1.038+0.0585 2.081+0.3184" 5.26040.8364™" 1.555+0.2308"
FHE 5% 3.9104+0.199 4.607+0.663 11.440+1.281"" 5.9184+0.622"

CD: %@ K HED : B IR K ; Amylin: Amylin € ; HEMCD : 5515 - &R AHA 5= P& . P<<0.01,""P<<0.000 1 5CD
AL
F2 HAMDRIMFE ALT. AST, FFAE=BiHh. RESERN=E ML

Bzt CD 4 HFD #H Amylin 2 HFMCD #H
ALT/(U-L™") 13.96+10.82 54.38+25.15 421.524+70.87" 456.04+166.63"
AST/(U-L™Y) 56.70413.94 68.71+21.92 310.44+41.85™" 255.76+100.22"
AFAE = BEH i /(mgeg™") 33.70+7.85 61.39+12.46" 132.96+51.62" 92.22419.50"
AT 2R /(mgeg ") 0.072540.0206 0.091440.0285 0.358940.0964" 0.287140.0659"

23 B I /(mg=L ") 1002.50+56.79

1778.57+267.30"

1734.4+132.68"" 733.334148.14"

D AR HED : S IS ; Amylin: Amylin I ; HEMCD : (& 1§ - B Z R ARG B = 10 £ ; ALT : 8 R R B IL 56 R T
AST : RAGRIREIL LM, P<0.05."P<<0.01.""P<<0.000 1 5 CDHAf L.

23 WM AAEFITT HFD 4 Amylin 44/ FL25
i IR KT, HEMCD 2H 70N U238 I s /K 1 F
it (P<<0.01, #2) . ITTiX % ", Amylin 4 %
8] S5 A K3 7 CD 41 (P<<0.001) , H IS
Wi ; HFMCD 41 45 Asf [] 5 A K -5 CD 4125
St EL (F1) .

24 MRS F H-EY{M (K 2A) Es: CD
HIFNEH R ERE, /NI RS Sy
IR RE T ASVE S Nt R =, AR AR ™
AR K Amylin 4. HEMCD 41, HFD 4, K
WAL (B 2B) WoR: REHESAA R

LY N, Hoh HEMCD 4. Amylin 20 Ji¢ 5 2 4
i Z, A 4ife ™5,

sk

- CD4

-= HFD41

— Amylin4]
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100

50

MHE Yo B

1‘5 3‘O 4‘5 f;O 9‘O liO

K0 BoJ 6] Amin
1 fHENMNRBITT UHKER
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