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[ Abstract]  Objective To establish a non-alcoholic fatty liver disease (NAFLD) rat model in a new type of
hyperlipidemia (WSHc) rat. We observed the pathological characteristics of the NAFLD model and explored possible
research applications, as well as new options for animal models of NAFLD. Methods 20 WSHc rats aged 7 - 8 weeks

were randomly divided into 2 groups according to whether they would receive a common diet or high-fat diet. Another 20
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Wistar rats of the same age were then grouped as a strain control, and received the same treatment. After 12 weeks of
continuous feeding, blood samples were taken to detect blood biochemical indicators and elastic ultrasound imaging was
performed. After execution of the animals, the liver tissue was subjected to HE, oil red “0O”, Masson, and
immunofluorescent staining, and the general cell morphology, lipid performance, inflammatory response, and liver fibrosis
stage in each group were observed. The lesion characteristics of the liver of WSHc rats after a high-fat diet were analyzed.
Results Compared with Wistar rats on a high-fat diet, WSHec rats showed a significant increase in serum total cholesterol,
similar to that seen in patients with clinical hyperlipidemia. We also found that liver lipids were abnormally deposited to
form lipid droplets, and that inflammatory cells positioned around the lipid droplets formed an inflammatory lesion. Further,
we observed an increase in macrophages and instances of scattered fibrosis. These pathological changes were not found in
the liver tissue of high-fat-exposed Wistar rats. Conclusions Compared with conventional rats, WSHc rats on a high-fat
diet represent a more clinically similar NAFLD animal model, which is characterized by blood biochemical indicators, a
severe inflammatory response, and sporadic liver fibrosis approaching clinical levels.

[ Keywords] hyperlipidemia susceptible rats, wshe rats, non-alcoholic fatty liver disease, animal model
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Note. A, Changes of TC content of rats in each group. B, Changes of TG content of rats in each group. C, Changes of ALT content of rats in
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(The same in the following Figures)
Figure 1 Changes in the general signs and biochemicals of the blood of rats in each group
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Note. A, Changes of weight in ZDF rats. B, Changes in liver elasticity modulus values of rats in each group. C, Changes in the rate of shear
wave penetration of rats in each group.

Figure 2 Liver elasticity imaging and quantitative analysis of rats in each group
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Note. A, Livers in each group of rats were generally observed. B, Changes in TC content of rats in each group. C, Changes

in TG content of rats in each group. D, Changes in liver weight of rats in each group. E, Changes in liver index of rats in

each group.

Figure 3 Changes in the gross and lipid content of liver in each group of rats
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Note. A, HE staining of liver in each group of rats, the red arrow refers to inflammatory cells immersion.
B, NAS score of rats in each group.
Figure 4 HE staining results and NAS score of liver in each group of rats
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Note. A, Oil red “O” staining of liver in each group of rats. B, Oil red Masson staining of liver in each group of rats, the red arrow refers to collagen deposition.

Figure 5 Special staining results of liver in each group of rats
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Figure 6 Macrophage staining results of liver in each group of rats
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L

I B A SR AR R E U T 2 R
MsWT ) angs B BT A MEIFLF e Ak P RE AL 55 ) B
AR R KRR S T BT DD 5 1 R
(shear wave elastography , SWE ) J& IIfa PR I+ — Ff 387 2%
)RR P SR AR B R, Al 3 A 5 D) I8 1) 2 47 e
ABOE A IS R iR, Z ISR, A
NAFLD 1Y% A= % J A0 & A= R D A2 v IR, 4k
M LB IR S AR B £F 4E 4k, I £F 4408 i)
JHF-H 2B 2 M K T, A T A s WA B U ipe % 3
JEFUF PR (A B 11 AR SR 5% R B, ] W
IR TRDRLY Wistar JRC B 542U 1 JIC 8 25 1, T
)M v MR TR WSHe IR BR3P AR AU A I8 5 14
UE— 2L Masson (e n] UL, & I 1AM ) WSHe KRR
YL AR B P, 4878 WSHe K BUH T
Wistar K5, 5 5 52 & i 1) B1 %5 508 U IS It 5
KA

NAFLD % i A v, P Bt 3 9 e 2 i 14 352 7
I L 200 6 3t Rl A7 o 4 & A B
F A iR S 5, O 5 A E s 40 i 4 3L ) 4 35
PEER T B A 40 LT A% 2 RV IR 0 AU 2 1Y
BRI A0 A Y 1 22 AE T R Y R AE
HORHEE AN, St — D AR, B A
B A T SR A 05 5 RE AR Y AR S
SR, FEIRAE SR WSHe KERIF AR L H
IR, JC IR AR B NR T Y & 4R, T WL
WA AAE AL 8 2 Fe 2 DO Y 6 n] UL i i ] R 1Y
WSHe K BRUHHb 36 Ab 00 15 058 40 i Sk 25 185 22 1T s PR
51 Wistar K Z AN G JF—BUEE T 5
NEFRIETT WSHe KA H MR B 77 A S E BV I
JFEH 03 .

2 LRTiR , WSHe KR IRE 25, 35 B0
] 52 48 25 o 055 W PR v g IR A8 3 422 30 5 T i o
S LB SO 1R TR 5 B % J) LA 4 A 400
I S E KL, W 40 i 3% 22 5 AT DL BT (1) £F 4k
AR, RN, 3 2L PRAR AL 7F =5 8 75 T 19 Wistar
KEFHL IR LI, b al UL, 5 F 5 R
S, Rl 175 WSHe KB AT sr — R B 230 I PR 1
NAFLD sl HAR 0 7E T 5 I RK P42 30 1 i
W AEACFE AR 7 1) SNE N R £F Ak, HR
B 5 AN BB, 75— 2D R T
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