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Abstract

Objective: To construct a mouse model of special diet-induced nonalcoholic steatohepatitis NASH.
Methods: A total of 40 male C57BL6/] mice were divided into four groups, fed a high-fat,
high-fructose and high-cholesterol diet (FFC) and a control diet for 4 months and 6 months, during
which the body weight of mice was weighed weekly, and samples were collected at 4 months and 6
months respectively. Serum and liver of mice were collected for serological and histopathological
detection. Results: Compared with the control group, the body mass (P < 0.05), liver wet weight (P
< 0.01) and hepatic body ratio (P < 0.01) of the FFC group were significantly increased, the steato-
sis in the FFC group was significantly more serious than that in the control group (P < 0.001), the
serum TC in the FFC group was significantly higher than that in the control group (P < 0.001), and
the serum ALT (P < 0.05) and AST (P < 0.001) in the FFC group were significantly higher than those
in the control group. Furthermore, mice fed the FFC diet for 6 months showed more severe fea-
tures of NASH disease than those fed the FFC diet for 4 months. Conclusion: Mouse models of NASH
with different severity were established, which can provide a model reference for further study of
the pathogenesis of NASH and the treatment.

Keywords

Nonalcoholic Steatohepatitis, High Fat, High-Fructose and High-Cholesterol (FFC) Diet, Mouse
Model

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. By

AP K 4 g 15 1 5 (Nonalcoholic fatty liver disease, NAFLD) /& H i th: 70 Bl 4 #5c i WL 18 0 96
DR, etk g A 2 AT RS 1 I 15 12 T 2% (non-alcoholic steatohepatitis, NASH) i A4 4 A 3 & B e 2 —
[1]. NASH J&—Z8EA SO R E AR SE 0 ™ s, FARHIEAE T AT 4H LA A8 PE . SOBRFEAR . T
NI G N EEERRAE, IF A KRN 4EA . FERELL . 4 Mg RO R0 1R K [2] . 4R, £FX6F NASH
T NE 255 v ARG, SO R KRR AR AL, iR R A, BAR AL SC IO AR R i i = e H
H R R 2 —[3]e B A SEE0 PEAR A R 2 #AN RE A8 1R LF RS H N2 NASH i R 2E . e LU R ™ B R
B, PR RL, K2 BB TC VIO, RS 1 P 7 A P 2 B 400 B SRS 73 738 R 14 i 8 S 1 RV 1 g i 72
PE[4]. RE, FoRHEMH TR =TT, HE5 A NASH S EAHLLY NASH P8, %t NASH LT
FAET BE o BN . AL T FFC & E SR EREE I NASH /MR, X%
B AT 7 I6HIE

Tk

DOI: 10.12677/acm.2022.12121744 12101 Il R 125 23k i


https://doi.org/10.12677/acm.2022.12121744
http://creativecommons.org/licenses/by/4.0/

Wk %

2. M5 %
2.1. SEIEEN4D

& SPF ¢ C57BL6/J HfEPE/NER 40 K, 7~8 WS, AT RAE LK, YFATIES: SCXK ()
2016-0041, Zh¥EMNEMESE 1 )5 G BTS20 . NRIYLE SPF R H R & Yok, iREEHIAE
22°C, MEBA/ERE 12 h 73R, XTRUR RIS B~ 45 D09100304, 5 i A e IH [ fE (FFC) IR
ErEEIE S research Dies: D09100310. REEETARLS > WE 1. AIRIGFF & L& FIMTE.

Table 1. Composition of high-fat, high-fructose and high-cholesterol feed and a control feed

* 1 SilEeRESIEERERR S X RIAR AR S

D09100310 D09100304
Product# Palm Oil LF
gm% kcal% gm% kcal%
Protein 225 20 19.2 20
Carbohydrate 449 40 67.3 70
Fat 19.9 40 43 10
Total 100 100
kcal/gm 4.49 3.85
Ingredient gm kcal gm kcal
Casein, 80 Mesh 200 800 200 800
L-Cystine 3 12 3 12
Corn Starch
Maltodextrin 10 100 400 85 340
Fructose 200 800 0 0
Sucrose 96 384 96 384
Dextrose 0 0 169 676
Cellulos, BW200 50 0 50 0
Soybean Oil 25 225 25 225
Lard 20 180 20 180
Palm Qil 135 1215 0 0
MineralMix S10026 10 0 10 0
DiCalcium Phosphate 13 0 13 0
Calcium Carbonate 55 0 55 0
Potassium Citrate, 1 H,O 16.5 0 16.5 0
Vitamin Mix V10001 10 40 10 40
Choline Bitartrate 2 0 2 0
Cholesterol 18 0 0 0
FD & C Yellow Dye #5 0 0 0.025 0
FD & C Red Dye #40 0.025 0 0.025 0
FD & C Blue Dye #1 0.025 0 0 0
Total 904.05 4056 1055.05 4057
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Figure 1. Appearance, body weight, liver weight, and liver index of FFC diet-induced fatty liver mouse model. (a) (b) Ap-
pearance of mice after 4 and 6 months of FFC dietary induction; (c) Body weight change of mice after FFC dietary induction;
(d) (e) body weight and liver index of mice after 4 and 6 months of FFC dietary induction. All data are shown as mean +/—
standard deviation, ***P < 0.001

[E 1. FFC IR BBF SR N RARBLKEINR, HE. FFERIFER. (a) (b) FFCIXRIFESA 4 BidF 6 B /R

KIEEINM; (c) FFC IRBIFSHNRAETX; (d) () FFCIRRIFSH 4 A#kF6 AR/ NRIEERIFIEH. REHE
HRREHH+/FREE, ***P <0.001
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Figure 2. Liver and abdominal fat appearance, histomorphological changes, and NASH related score in FFC diet-induced
mouse model (scale 100 um, magnification picture scale 25 um). (a) Liver and abdominal fat appearance and HE staining of
liver tissue in mice; (b) Liver fatty change score in mice; (c) NASH activity score in mice. All data are shown as mean +/—
standard deviation, ***P < 0.001

2. FFC IR RFESHYNRARBURT AR K BE ERARRA SN LHLRFSZSF e K& NASH X IESF (FRR 100 um, MAEF#R
R: 25 um). (a) NRAFAERAEABBEARIP MR ATLELR HE 36 ; (b) NERAFAEASRAZEIZEITSY; (c) MR NASH &R
EiTsr. BRIEHR R/ —FREE, P <0.001
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Figure 3. Serum biochemical indexes & liver triglyceride levels in FFC diet-induced mouse model. (a) serum alanine ami-
notransferase level; (b) serum aspartate aminotransferase level; (c) serum total cholesterol level; (d) liver triglyceride level.
All data are shown as mean +/— standard deviation, ns: none significance, *: P < 0.05, ***: P < 0.001
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