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[BE] B# i Us L% (carbon tetrachloride, CCl, ) 3 5 & & = JEFIBHK & (high fat diet, HFD) |
R NBIEELZ X & ( methionine and choline deficient diet, MCD) DX & = 8 &5 4 =5 1B [ B2 4K & (aymlin liver
NASH, AMLN ) 75 5 i) = AP AR 70 4 M B 5 1 48 ( non-alcoholic steatohepatitis, NASH ) #5571 il 17 2 K 5 Bl 24 4
fif, F3E IR ccl, FHE AR FRMA A (CClL,+ HFD) \MCD . AMLN M23% 10,8 #1 6 J&, #i %/ &
NASH #EEY | bb (o 32 46 0 10 3 TN &0 R 5% 7% 1 (alanine aminotransferase, ALT) | K [ ] 4 & R 4% #4 Bl ( aspartate
aminotransferase , AST ) F L ¥ ( glucose, GLU) BY /K- K AF AL 2 H Il =8 (wiglyceride, TG) | & H [& B ( total
cholesterol , TC) 1Y % ( malondialdehyde , MDA ) 7 2} #8 Ak #) )5 fb. B ( superoxide dismutase , SOD ) 7% 1 ; i
B A B W B2 (enzyme-linked immunosorbent assay , ELISA ) %6 { Il 1 Ji &% Z ( fasting insulin, FINS) & & 31 11 &
Ji 5 EAKHTH8 L (homeostasis model assessment of insulin resistant, HOMA-IR) ; #5 K Z - 41 ( hematoxylin-eosin
HE) e 0, KIARIBLLGLE JMEL O G AT LHZRAE AR A SR ISR 0 , T AR AR TDRS M s 7 s
(non-alcoholic fatty liver disease, NAFLD) %l £ -4 (NAFLD activity score, NAS) X 20 A8 iy It 1 2% 43 0T
gr. BR SFIEWHAVNURI, 3 RN ALT AST 35 PE T TG TC MDA & &t J SOD & P34
3 LT Hh AMLN BRI & CCl,+ HFD B2 /N BRI FINS \GLU ()& i 0 3% T, HOMA-IR #8544 &k
F Tt s MCD BRIZH /NI FINS (GLU 155 i St HOMA-IR 48803 TR, HE B8 I O Y8 Sz NAS 3F
AR NN 3 R /N T H B R R BIAR T M ITF 2 Bir B, H. CCl, + HFD ARV /)N BUFEH 25T
U, AMLN BRI IR R F 5 . 18 iR = n 20E N8 NASH B9 19 L5 7 S
Ja B2 AR AL o AMLN BHY r] RN 286 (4 i ol A B AL, LI 5 SR R0 L AEU T 55 4 B A R LR I,
(HAE R AP A i NS . MCD ZREE 8 JAl VAT AEAL) NASH 19 L6 Ao B2 FRAE , {H 0 HE JHE IR 5 2 HK T
., CCl, B4 HFD B 10 [ RITT5S NASH BB GBI 2% RO #2284, B IFH A 4T 54
AR AR5 I
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Comparison research of disease characteristics in three
non-alcohol steatohepatitis models

XUE Jingbo', YANG Jinfeng', HUANG Kai', PENG Yuan', TAO Yanyan'*, LIU Chenghai'***

(1. Institute of Liver Diseases, Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine,

3. Key Laboratory of Liver and Kidney Diseases ( Ministry of Education) , Shanghai University of Traditional
Chinese Medicine, Shanghai 201203, China)

[ Abstract ]
steatohepatitis (NASH) models: high-fat diet (HFD) with carbon tetrachloride ( CCl,) injection, methionine and
choline deficient diet (MCD), and Aymlin liver NASH ( AMLN) diet-induced NASH models. Methods 3 NASH
models were established by feeding mice an HFD with CCl4 injection for 10 weeks, MCD for 8 weeks and NASH for
26 weeks. After feeding, serum alanine aminotransferase ( ALT ), aspartate aminotransferase ( AST), glucose
(GLU), liver triglyceride (TG), total cholesterol ( TC), and malondialdehyde ( MDA ) levels and superoxide

dismutase ( SOD) activity were measured. Insulin levels were measured by enzyme-linked immunosorbent assay

Objective

To compare the serological and pathological characteristics of 3 nonalcoholic

(ELISA) and the homeostasis model assessment of insulin resistant (HOMA-IR) index was calculated. Hematoxylin-
eosin (HE) , Sirius red, and oil red staining were used to indicate pathological changes to the liver. The NAS score
was used to grade the pathology. Results Compared to each normal control (NC) group mice, all mice in the 3
model groups had an obvious increase in serum transaminase and liver TG, TC, MDA levels and SOD activity. The
levels of serum FINS, GLU and the HOMA-IR index were significantly increased in the AMLN and CCl,+ HFD model
groups but decreased in the MCD model group. According to the HE, oil red staining and NAS score, mice in all 3
groups had NASH phenotypic changes. Liver collagen deposition was most obvious in mice in theCCl,+ HFD model
group. Liver lipid droplets were most abundant in the AMLN model group. Conclusions All the above 3 animal
models can stably simulate the serological and pathological changes of NASH in human. The AMLN model can
simulate the progress and mechanism of the disease, as well as systemic metabolic disorders such as insulin resistance
and oxidative stress. However, it is time-consuming and the fibrosis progression rate is slow. The MCD diet can
simulate the serological and pathological features of NASH in 8 weeks, but no obesity or insulin resistance occurred.
The CCl4 combined with HFD model can induce NASH model in 10 weeks, which can simulate its serological and
pathological changes, and the liver has obvious fibrous deposition and oxidative stress damage.
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AE K P B8 5 BF 9% ( non-alcoholic fatty liver
disease, NAFLD ) A& 8 4 F 57, H ] B4l g
977 P38 2 2 J Ay AP A 44 g 19 HF 4% (- non-alcoholic
steatohepatitis, NASH) | I £F 4 {k , # 2 5 B
b IR TS 8 vl S AR, © R 4Bk
R UL R (E BTG NASH 3897 25
YAt . NASH (135 25 B & AR 4 3 19 3l ) A
B, FURGH UL NASH Sl i) 3= 2053 i i
B B A 25 Wi S DL SR B i R Bh )
R =25 BRI Chigh fat diet, HFD ) #5575 J&
— B WL AP ELAE B A, = BRI ARk i

T NASH KA Ry ik . /N s IR feDRHE
JE A AR S 5 25 S B R I | R R 3R O
S A, A TITREBLAK NAFLD 941805
F=E R & SR AL 5 DY 58 Ak Bk ( carbon tetrachloride
CCl,) BB T & A AR I, 5 B0A BN o
A A= W AR 2R 3 T R A, T
% W ( alanine aminotransferase , ALT) | 23 ¥ 55 24
Jiff ( aspartate aminotransferase, AST ) Fl H i = fig
(triglyceride , TG) A 7K B TR CcCl, 5
HFD AHZ5 4 il #5 52 & NASH #RL, m] LA E/N R
NASH FUIFLF el ket AR IR eksh = 1k
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‘& (methionine and choline deficient diet, MCD ) &
TR B 7V ITF 98 4 o P, HC B 78 55 N 26
NASH Z&ABL, He S LAl 2 iy T 2 2 A0 A i 1Y
B S BOIRE T AR A 1 B R s /b, PRt
JoERs Il =l iz A AR TN R B IR
i FE O ELRBAR R = th 4 5 | L Ak iy 3
WA, R A S BUF Y AL . &
e i Ve e MEL 15 ( amylin liver NASH, AMLN ) 1%
BRI Amylin Pharmaceuticals 2 ®F & B9 —FH
P IRES (western diet, WD) B e P £ 5 4
ISR i 55 B, A 0 S R D e A
HENEUFF R DA

AW ILE T CCl, 24w lR kR (CCl, +
HFD) 2R IR 6k = 1R & (MCD) K 55 A5 e bl
15 JIELFT PR B ( AMLN) =i 9/ B, NASH £
R SGFHIP R LR (R BEREAE S AR AIL ]

1 MHERFE

1.1 ##
111 SERshy

SPF % C57BL/6] HEPE/INEL 60 H,6 JEI#,18
~ 20 g, [ 1 B 3 v S 5 s W A R 93 AR H)
[ SCXK(7)2022-0004 ) , 135 T L rh BE 2y K2
SEIE G [ SYXK () 2020-0009 ), 75 1H 1
(22 ~ 25°C), H{E (MHXT I 50% ~ 60%),
12 h fEEF BRI SPF A BT N1 3%, H K&
Ko ARSZEGIE i b PR 2 R AR R P B AW
#t (PZSHUTCM210813009)
1.2 EEH S5

= IR TRVEE(60 keal % g i #it i= B UKL, 585
HF60-5 kg) FEZ R K IH B B = 1)k} (525 MCD-
5 kg) GRZMR S ARG L K MCD X A EURR,
G35 MCS-5 kg) = B = 0 e R 1 s et (e =X
HE Wi (40%) JB & B (2%) F B (22%), 7 5
AMLN-10kg) , VA -3 H DYETS 23 &) ;343 16
WA 3 9 28 7] 5 ALT I3 & ( Cat No. C009-1) |
AST Mz & ( Cat No. CO10-1) | #8 A 1k Wy 1 1k T
( superoxide dismutase, SOD ) il 57| & ( Cat No.
A001-3-2) N % ( malondialdehyde , MDA ) | Ifil ¥
(glucose , GLU ) {57 & ( Cat No. A154-2-1) A
KL (HE) Y4377 £ ( Cat No. 10004160)
21 0 Gettik 7] £ (Cat No. D027-1-2) , ¥y [ B ¢

AP FE T ; TG 175 £ ( Cat No. A0-10027) |
TC i 7] £ ( Cat No. A0-10017) , W H Wi 1T L M2
W™ i A BR A ]

3-18KS 7l # & VR 850 ML (8 [E Sigma 2
F]) ; BSA3202SCW Y H 7 K- (£ [ Sartorius 2>
Al) s BOF o B AL ( H A Olympus 283 A ) ;
ASP300 H zh Bt K AL, EG1160 A7 &% £ 3 L
RM2035 ] FHL.CM1850 vKZ: Y] F HL ., HI1220 %
AAL(PERE LEICA 23w ) 54> A shFE PR aF A
( B E b & RA FRA A ) s Powerwave XS 42
WA AR (52 [ Biotek A H])

1.2 Ak
1.2.1 &Rk

(1)CCl,+ HFD #&# . it C57BL/6] /NER 20
HBEHLS N CClL+ HFD IE# 415 CCl,+ HFD
I 420 10 2, CCl,+ HFD IE®4H/NRA T
W EKE; CCl, + HFD A4 /N R 45T HFD 4 J
T4 5 IR IR IS 2 mL/kg 15% CCL,, 55 6
FITRIE ST 2 mL/kg 10% CCl,, &8 2 %,
[F] s B DR SR 10 S

(2) MCD F8Y . It C57BL/6J /MR 20 H [
BLr g MCD TE 8 2H A1 MCD BERIZH  AF4H 10 H
MCD IF & 41 /) B 45 7 8 2 B I Ak 78 2 1A R
( methionine-choline sufficient, MCS) ; MCD #% %l 2
/NELMCD MEFE 8

(3) AMLN #5#1 . i C57BL/6) /NRL 20 H,
RfEHLS> A AMLN 1E# 415 AMLN BRI, A4 10
H, AMLN IE% 2/ B 26 7 3% 38 1R kL AMLN 52
RIZH 25T AMLN W23 26 JH .

1.2.2 b

B /INERR 3% 3 EL FE 240 ) 30 mg/kg 16
JU T B AT R AT RIS, T R K L, & R
HE 2 h, L4 °C 3000 r/min, &0 15 min, WEEIML
T ,4 CORAE . RIS 55 W T R IK , 5 H0 N BT
JF B IR EIE %, B2 0.5 cm X 0.5 cm X
0.3 em K/NFALZL, 10% H S 1 0 [ 2, 9 B B
250.5 cm x 0.5 em x 0.3 em K/NFFAH L, OCT
FLHEA R, A2 T-80 CIR-1T
1.2.3  WEAE bR KA 7 v

(1) HE 3 {a . 36 B fie Kt o 36 8] X 4
5 mm WL 1 B 10% AR R DAKE 2, B
SR PLE R LB K, W R BB, W, )
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AR 2L R B AR Ak, SR ] HE Y g
JFLHL 451405, AR 58 e W 0 B % K ik
e - 1158 NAFLD ¥ 3l B #143 ( NAFLD activity
score, NAS) P57,

(2) 2R & [ 57 AR 5T BE NASH Iifi PRAFE
SRR T AR5 I NAS By 0 & 1, &F
Al ZE AN R 2005 4F 35 [ [ 57 1A BF T B
NASH IIfii A 5 W95 B TAFE 4L £ 4k B9 NAFLD 43
T e PRI 2,

1 ARTREREIRIPEITR NAS 3740
Table 1 NAFLD activity scoring system

AR ifE
Wi Standard of scoring
Item 04y 14y 2 4% 345
0 piont 1 piont 2 pionts 3 pionts
JFF240 i 5 2 LE 91/ 9%
Proportion of < 5% 5% ~ 33% 34% ~ 66% > 66%
steotosis grade/%
NI N JEAE BT AL
B/ A ( % 20)
Number of lobular 0 <2 2 ~4 >4

inflammation/
numbers( x 20)

= BRREAS
H?élﬂﬂ%mﬁ%ﬁé’x % I, 20
afoomng None Few Many -
degeneration

&2 4 Sbni
Table 2 Liver fibrosis grading

Vi1 LT YA
Grade Fibrosis stage
FO 7t None
Fla 12,3 [XZEJH Mild, zone 3, perisinusoidal
F1b W 3 X525 Moderate, zone 3, perisinusoidal
Fle VLA X Portal/periportal
F2 LA X JE B 2 Portal/periportal and perisinusoidal
F3 ##E Bridging
¥4 JFE4E Cirrhosis

(3)TMEL O Yt M HEAT I Y OCT VRIZRZH LR
YIA G, iR ENE 10 min, BCAZEA T 10 R
P YT L5 10 ~ 15 min, FH 37 CCZEIBKBES ~
20 s, R 2 BYIRYLtE 3 ~ 5 min, 7K 30 ~ 60
s, ARTFREVKTE, T INC 60 C MR R A
AR 3 KM 500 T3 i, AT A

(4) RARB LT YL (0, FFLH LU E | 7 M K A
)R w2 K, MR A AT Y R
T R, BRI SR YL, Mayer IR KRR QL (8

WYL AN MIAZ K v, B BB AE B, MR i
SN

(5) MIEA AL A HE AR AN . 9E ALT 3% P
o 1R G R A VR 4G A 5 13 AST 3% M i 1k
R R e kA

(6) IfiF GLU Jfe &y 3% AEHER : GLU & il
e 1) G R A A W AT R AG 5 IV e 5 R
(fasting insulin, FINS) FIJg B¢ % ( adiponectin,
ADP) & Bl i ELISA # Ay, [ & R AP 5 4K
(‘homeostasis model assessment of insulin resistant,
HOMA-IR) 3155 A 3 /. HOMA - IR = GLU x
FINS / 22.5,

(7) FERG o & B AN« HFAHZR TG | TC & 1
T, BT 1210 55 R AL U515 58 ol ik 57 6 ok
i,

(8) JF R ok AL A b A . BT 2 21 4
R A3 R &, A SOD MDA 45
E=E A

1.3 ZEitEam

f#i ] Graphpad prism 9. 0 44 B di 1755
oM. etk v i D 2 4508 B F 381 + A
WE2E (% £ 5) FR IR . 0 ey 22
(18 1 25 P R ) o sf S el P AL ) o A 36 E e, P
<0.05 HEHAGIH =R L, FRHFERM L
Bl it Radit 23k T THE BB 22 40 ] Lo A,
SRR 7 225381 (One way ANOVA)

2 R

2.1 =7 NASH #EE/NRA—RIER

WA ], 45 18 4D BURES R4, B A G
B, OV OB AR BT G2 g A N, A5 AR 4 /N B
TR I S e RS AR AR 22 B R KOk,
K NREE, CCl+ HFD & AMLN A5 R1Z /N R 5
R HE F 2 e T MCD AR R 2 /)N B A o
BOEHHW /D NRITCIET:, AMLN £ Al
ZH/INERU IR o 8% AMLN TF % 2H 5 3530 hn , T 7e
FHNHARAIL AL TE AL (R 3) .
2.2 =T NASH #E/NRMFEURFERS
EHLLE

= NASH BRI/ FRAY LI ALT  AST 7K -
5L TG TC ¥ B EWMIm (£ 4), Hr
7E AMLN R 2 /N BRI ALT  AST . GLU 7K,
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R3I SHAEEEUE AR KFEL (x £ 5,0 = 10)
Table 3 Body weight before and after modeling and liver body mass ratio in each group(x + s,n = 10)

25 ERHA BT g
Groups Body mass before modeling/g

CCl,+ HFD IE %41

CCl,+ HFD NC group 22.02 £ 0.55
CCl,+ HFD 742

CC14+AI+-IFD m:fel gf([)up 23.36 + 1.21
"

M%%DNIE Zi%p 25.28 + 1.29

Mé\;[)cgji%iup 25.69 + 1.47
Al

AMIN FoEA 22.93 + 1.57

AMLN model group

WG AT/ g JHAR LE/ %

Body mass after modeling/g Liver body mass ratio/%
28.77 = 1.90 4.69 = 0.16
30.21 + 1. 64 4.86 + 0.68
27.06 = 1.11 4.31 £0.29
14.85 + 0. 67" 4.06 = 0.45
32.05 + 3.34 4.24 £ 0.27
41.29 £ 2.92"* 8.57 = 1.61°"

.5 MCD IEW AL, ¥P < 0.01; 5 AMLN IE#4IAHEL, " P < 0.01, (FZ&EF)
Note. Compared with MCD NC group, P < 0.01. Compared with AMLN NC group,”* P < 0.01. ( The same in the following tables)

R4 FAHMTE ALT AST KFERHFHL TG TC FH (% = s,n = 10)
Table 4 Serum ALT AST and liver TG, TC level in each group (x + s,n = 10)

5 BNEEER/ (U/L) AHEFEE N/ (U/L) SR FEEE (mg/g) Hil =M/ (mg/g)
Groups ALT/(U/L) AST/(U/L) TC/(mg/g) TG/ (mg/g)
CCl,+ HED IE3 41 22.64 + 9.26 24.39 £ 5.70 2.93 + 1.57 15.08 £ 2.93
CCl,+ HFD NC group ’ £ ’ £ 2 E L U8 E L
CCL+ HID £UMA 247.74 £ 61.23™ 2.92 + 43.58™ 4 62" 29.9 3.25™
CCl,+ HFD model group 7.74 £ 61. 112. + 43. 5.14 = 1. .91 £ 3.
MCD 1E# 21
MCD NC group 13.87 £ 8. 15 21.69 = 11.57 2.37+0.73 21.84 + 0.33
R Y
MCD L5 137.78 + 41. 73" 65.96 = 26. 53" 3.31+1.27 33.02 = 3.53"
MCD model group
AMLN IE# 4
AMLN NC group 13.21 + 2. 11 17.51 £ 2.70 2.34 = 0.31 35.73 + 3.91
T 4
AMLN HER14] 170.20 + 66.03"" 68.33 + 30.48"" 9.55 +2.07"" 53.67 + 4.92

AMLN model group

.5 CCL+ HFD IEH 4L, " P < 0.05,™ P < 0.01, (F&IF)

Note. Compared with CCl,+ HFD NC group, P < 0.05, ™ P < 0.01. (The same in the following tables)

HOMA-IR 850 TC & 3 hnf ok B 2, 8 IE
WA T E ) 15.10.0.5.2.5 F1 3.0 £, 7F
CCL,+ HFD HiEIZH vh /N BUIL G FINS 7K S #1 BF
TG & L A& B3, 2490 CCl,+ HFD IE% 4
B 1 4%, H SOD 5 MDA 7284kt o W&, i
AMLN #RY/N R I TC & 38 i Bl 8, 29
b AMLN IE % @y 3 f5, H H i GLU &
HOMA-IR 8% b T i3 (K 5) .

2.3 =7 NASH #E/NGR M #E 4 151 A9 b 5%

Nz 6 1 WL, CCl,+ HFD &I ZH Fl AMLN 5
RIZH /N B I3 GLU ., FINS, HOMA-IR %45 b1
WA BERM(P < 0.05), H AMLN #A1 24 [t
CCl,+ HFD BERIZH ) AT (R 5), HEE
MCD % 5 1) NASH #i#l th  GLU , FINS & & &

HOMA-IR #5402 FRE (L3 6) . 7E MCD BiAY
21 Ko AMLN #ERIA v /NERUILTE ADP 38 HOE# 24
YA TR, W78 CCl,+ HFD A2 o ADP /K
BHBEZR(WERS,T) .
24 =WHEEAFRNRIFAAEBERHIE
44

K I SE [ [ 37 DAEAFFEBE NASH I R
FREE T VELLFE R ) NAS U4, X = Al kit
TTHCEE NAS PF4r (PRI 7). &5 R = F
NAS B g T ~7., Hodr MCD BERYZ ) NAS P
ArEci , AMLN FERUZH 1) NAS PF43 H A 7 2H
ik, =FMERIZ A HE Ye 0 KZImar 0 Jeta, ]
L4 A S AR 1, /N N R R RE 2
i M NAE RN —BIIRRIE R (E 1), Hd
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AMLN HBRALIE LAY i 7 #5225 K, CCL, + HFD
RRARUZE 1) R e 92 ) 12T A AL 7 8 i ™ o 1 AL
xS,
RS AN R R AR LE Y I A Al
FORFRG BT & B ZE LA (n = 10, %)
Table 5 Level change in serum biochemical indexes

and liver lipid in each model group compared

with the NC group(n = 10, %)

2.5 =7 NASH #E /R IFARKETR
7%

JHF£F- 2 Ak 25 G - 2R T 2005 4 98 [ [ 57 1
AT BE NASH i RATE 75 I 95 B T4 4148 1k 1)
NAFLD 4330 br ™ . =R NASH #5015 fF
LT AEAL M, Horp CCL,+ HEFD A58 21 4 2T 4 Ak 31
Gy , MCD B 4 /)N B2 AE A6 3T 73 e IK ( 3R
8) ., i RIRMLI YA UL, CCl,+ HFD iR

. CO I o goma AN BOURPIURREF A UB D L 2)
[SRZN == 2 jetes — N .
ltem CCl,+ HFD Mcg'iorl‘l‘;d"l AMIN model 2.6 =7 NASH # BRI FT | AL
model group group ﬁni% 9 ﬂﬂ , Eﬁp*ﬁﬂzﬂd\ LEfUﬂ:éE.é/q SOD ?ﬁ
N = AT 23 — >
ﬁﬁ%ﬁﬁlw“i 1994.30  1893.40 11503.00  VEMAPTTFE, [FIEF MDA E RGN (P <
I e = AR % . — N o Jebe
" %igﬁlwz 1359.20 1204.10  1979.00 FT REEERG NG T PE T R LA NAS
Ny = —
4 ER I P53 (% + 5,0 = 10)
AR 2 175.40 139.70  1308.10 . .
ATC Table 7 NAS score in three of NASH animal
il = ER AR 198,30 151.20 150.20 models (x + s,n = 10)
oAt g NAS 34}
TR LR 118.60 149.06  148.40 Groups NAS score
M’f CCl,+ HFD iE %4 0,00 = 0.00
H%%ﬁ&fa% 1100. 00 192,03 1141.50 CCl,+ HFD NC group e
CCl,+ HFD i #1ZH
92 5 ZHEHE B k% 6.10 = 1.29™
%E’%A*H (fofRﬁ # 198.70 19551 1257.10 CCl,+ HFD model group
’ g4
AL L MN([:%DNBS Al 0.00 + 0.00
Fit AR 36 1 24.81 1 13.00 122.16 group
ASOD 9 FE 4
W#%S?rr e Mé\%ajifg’fmp 6.73 + 0.65%
—REAE AL 1120. 60 14830  176.50 B
AMDA AMLN EH 4 0.00 = 0.00
IR AR AMLN NC Y=
H”E’ﬁ;ﬁ? Lo.21 11443 |16.14 group
: AMLN #5524 478 + 0,78
FEERRN RS-y | P 8 AMLN model group R
Note. 1. Up. | . Down.
%6 #41 GLU FINS HOMA-IR #1 ADP /K- (% + s,n = 10)
Table 6 GLU,FINS,HOMA-IR and ADP level in each group(x + s,n = 10)
20 51 #i%I W%/ (mmol/L) %2/ (ng/mL) JE 5 R AL B %/ (ng/mL)
Groups GLU/ (mmol/L) FINS/ (ng/mL) HOMA-IR ADP/(ng/mL)
CCl,+ HFD IE3 4]
CCl,+ HED NC group 6.98 + 0.94 2.38 = 0.88 0.75 = 0.17 145.29 = 17.06
CCl,+ HFD #&72H
CCL+ HED model group 8.28 + 1.10 4.76 £ 1.05 1.49 = 0.34 144. 99 + 17.70
MCD IE% 41
MCD NG group 7.99 £ 0.95 2.51 + 2.67 0.89 + 0.20 150. 08 + 24.85
£ 2
MCD £ 4.07 £ 1.03% 0.20 + 0. 15* 0.04 + 0.01% 128.43 + 12.93%
MCD model group
AMLN IE# 4
AMLN NC group 8.82 + 1.78 1.42 £ 0.76 0.56 + 0.13 291.10 + 39.41
TR
AMLN B4 13.09 + 2.71"* 3.43 + 1.35%" 2.00 + 0.46"" 244.13 = 40.38

AMLN model group

.5 MCD IEF ML, *P < 0.05, (FER)

Note. Compared with MCD NC group,”P < 0.05. ( The same in the following tables)
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CCl+ HFD (1% 4 MCD iF# 41 AMLN IE# 41
AMLN NC group

CCl,+ HFD NC group MCD NC group

sy ¥

200 um §

CCl+ HFD #8141 MCD #i714] AMLN HE8Z]
CCl + HFD model group MCD model group AMLN model group

41

CCl+ HFD [E#4] MCD (E# 41 AMLN IE#4
N NC group
TR TR

CCl,+ HFD NC group MCD NC gr;)up

CCl+ HFD K41 MCD 4] AMLN #5814
CCl_+ HFD model group MCD model group AMLN model group

X

T ACHE S8 IZ0 0 Jef,
B 1 —Fh NASH #R/NEUITF HE KGHAL 0 Bt
Note. A. HE staining. B. Oil red staining.
Figure 1 Mice liver HE and oil red stainingin in three of NASH models

®8 /DU PN (n = 10) x99 /NEUFHZ MDA & &A1 SOD it (x + s,n = 10)
Table 8 Liver fibrosis staging evalution of mice(n = 10) Table 9 Liver MDA level and SOD activity in
21 .BEJ}?EFQ’%E,’%@EEE%% mice(x £ s,n = 10)
C;roups Liver fibrosis staging evalution R - BAIEAL, R
FO  Fl 2 13 k4 (“: fit}/ ( U/ mgprot ) ( nmol/mgprot )
CCl,+ HFD IE# 4 roups SOD/ (U/mgprot) MDA/ ( nmol/mgprot)
10 0 0 0 0 -
CCl,+ HFD NC group CCl,+ HFD IE#4H
cocmmBRE i COL+ HFD NC grogp 245372 17:061.99.20.34
CCl,+ HFD model group 0000 CCl,+ HFD #5745
184.49 + 21.64* 4.39 + 1.38"
MCD iE% 4 10 o o o o CCl,+ HFD model group
- s
MED NC group MCD IE# 4 255.51 + 5.51 2,42+ 0.10
MCD KAz . MCD NC group
- 2 6 1 1 0 0.000 pinlp
MCD model group MCD tRA 222.29 = 13.88%  3.59 = 0.40
. MCD model group
AMLN 2 Al
10 0 0 0 0 - AMLN IE# 4
AMLN NC group AMLN NC group 203.32 + 8. 14 1.66 = 0.51
AMLN A1 AMLN #7144

7 1 0 0 0.000""

H## #
AMLN model group AMLN model group 158.27 = 27.06 2.93 £ 1.31
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Note. A. Sirius red staining. B. Collagen semi-quantitative area.
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Figure 2 Mice liver sirius red staining and collagen semi-quantitative area in three of NASH models

F 10  =Fh NASH BRI REAE LL &
Table 10 Characteristic comparison in three of NASH

animal models
CCl,+ HFD #5140 MCD #ERI4]  AMLN A4

5
I CCl,+ HFD MCD AMLN
o model group model group  model group
it . i -
Body mass
Inflammation A + et
NE W RS - . .
Adiposis
2144k
Fibrosis A + +
FUE=K(a s . o
Peroxidation
Wl Z At . i .
Insulin resistant
a . . .
Time cost

o+ R 4+ PR+ 55 BH M - B
Note. +++. Strong positive. ++. Moderate positive. +. Weak
positive. —. Negative.

0.05) ;CClL,+ HFD #7205 AMLN A% 41 /)y B
HIFE IR AZ AL S 35 (W3R 10) .
3 Wit
3.1 EF NASH Zh & B IR

FATH UL NASH Sh iRl 322275 gl
P DBHE G A2 25 W 7 S R0 DX g 0 X
=28, AR SR bR B2 WD BRI E
FEHLZ B UL WD AR N ARl HFD AR
fm1 A = IE [ BE PR B (Chigh-fat high-cholesterol
HFHC ) #& A & 8 & B K & (american
lifestyle-induced obesitysyndrome, ALIOS) & %l
AMLN FERIZE 3388 WD KA SRR 2T A
JIEJHE B0 1 2ok A8, AL T e AR R AR | {H i AR
e ) 0k 4 K, T 26 R L 11, o AMLN
BRI ZE 45 T HFD FAY ALIOS 514! HFHC A5 4
AORE R, S AT R IR T 3 R W ) e e L T
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[LENP - s e DL KR 2875 I B N T R i
26 Ji, ML T RAE NRMIAE B2 B £F 44k 55 NASH
BAERAE EAERGH E BT — R, 5
SCHR—EL, 0 AR A 4F e TR, T RE T
FUERBIAIR] 30 UL L, BT 2018 AR E S
2 PR (Food and Drug Administration, FDA )
FRKN T Ui 28 1 o8 s QIR AR M £ b B n 51
AMLN Tl BHr) 24 B Gubra Amylin NASH ( GAN)
Tl g iz i A, FRA AR IR B S i I, GAN 45
RIRU AR T A2 1 (\NAS P53 4 4Efb F2 2 5 AMLN
BERIA L, AT 58 S840 MCD AL fe
DL FR = IR NASH AR R 78 4 351
(8 J&) & 5 AN NASH 25 905 35 725, n
BEWIASE JAE L X AP b5, T HEAR SMH
B | 71T iE Hy TG AR S i & 1 J1H [ %
AT R BRI TE T N SR B0 M A r
R H R e HLE B 5 AR A&
JiE BT /IN BRI T R R B R, HLVA R R K
P ARG MCD 5 a5t 8 ] s BT L
A %) 9 0E G A8 M 5 50 B £ i Ak, (HE A i
B FE AL, 50—

H Al F R A 124 2575 5 NASH A%
TSR A% KA 7 K (streptozotocin , STZ ) 175 A AU FlI
CCl, s SRR, Wi 5 800 & A = Bg k& 1 3%,
STZ 5 AR W5 1 AR IR, RS B 40
MO BEREIEIR , 29 12 Jil 9 BN i M I 2% 15 21 4
1k,20 JERE AT ok g, %A A 5 N2 NASH 41
ZUR A AALL (AR S S EUR S k', cal,
A AR BE T BURF R 4k, iR & A= IE B
AP 2 HEPL ARG A8 (R & i BR 1A kS, CCl,
A 2 N TR B % NASH FIFEF b 4 ) |
(ENR TN 2N il N S N9 ) O o
NASH ¥ A TA]

ob/ob Fil db/db /N ERUE: Fe 8 UL 19 35 DX 4 4R 075
T NASH B8 — i 5 & Bs W RN, /T 175
S 1 BOBE IR . MERESER (OB LA ) Feih98 2]
A TR AR B DO, W R 9 AH G JE R ( DB
SR k@ EZ K, FHIL OB 3¢ DB 4lif /N
Y 98 R BRI ) o | A JRE A0 5 R AR,
JIFRE &S R A FLT AL | SR 1M o Rk &
Bl = ol ZIATEAZE NASH B E TP IFARZ I,
3.2 =Fi NASH BB M4 REFAREL

MLHI R b B

ABFFEH AMLN FBiRIZH /N ALT (AST K2 TC
KT E o B3, 20 HOE /N Y 15,10
3 A5, H AL 0 Jeta sk, HF e il iy g
W2, AMLN BRI/ U L GLU  FINS
K HOMA-IR #8507 BTk i 3, DA Bk sk
AR ALZH/INER 5 N R AE RSO AL, =28 T B
(9 AE i A8 70 55 J i k', HFD B &
CCl, BRI /N TG T3 AR5 Ak e WA &2
HHJF SOD il MDA ()78 b f5c o 835, $7R AL
o7 355 AT B 2 i B AR AR 8 497 1 R AL, CCl,
25 P450 FEACEIRE , A H o 5 — R A A
A= K IR e 7 AR SR A B, 8 st 48 Ak ™
R A NS W AT /TR P E LN P b B
AN[F), MCD BRI AL /N B i 5 13 9 GLU
FINS & & B %A = RS Riht, 52
ARG —3, HRmILE S5 AR, & T&
SRR Bl =, 52 M /)N BRUAA PN B I R ] e
1R, A B B AE B

FAP = AR AMLN BRIERRE 8155
FURNJBE 5 24k bt I, fediein AR ad 72, (HH:
FEm I, 145 26 JAS A I R TR LA 1
B B i A AT R AR 30 JE DL L,
MCD #8155 HFD & & CCl, #8450 (1
MCD #5271 5¢ 4 % A7 i &5 Z K bt, 1 HED B &
CCl, BERILE R L7 A AL 7 T R 3 LU I

g5 LR, = Ay ik 3] s T S NASH B
R £ AE AR bR G B B LA HLH 4 A
R, AR I R BRI 5T J7 1] R PR 1R 3E A 1Y)
—Fho 2 AR R EAT SRR, B X R R R AR 1Y
N IFOF 9% v 4 MCD #5iR1 | th FH 51 1
195 FRF 5T ] A 4 36 8 HFD &4 CCl, A% 1 iy
R B 51 B A% G Bg D BF 58 AT AR A 5 IR
AMLN A T 4230 N AR B g 2 2 HE 4T 19 &9
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