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The Research of High Sugar and High Fat Induced Non-alcoholic Fatty
Liver Disease ( NAFLD) and Hyperglycemia Animal Model
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[Abstract] Objective To establish an animal of diet induced non-alcoholic fatty liver disease ( NAFLD) and
hyperglycemia and to investigate its features. Methods 64 rats were randomly divided into 2 groups. The control group
( fed with normal diet) 32 high glucose and high fat group ( fed with high sugar and high fat diet) 32 continuous feeding
of 12 months. on the 3month.6months.9 months.12 month of the experiments we observe animal weight visceral fat
weight; Comparing relevant in the blood lipid levels blood sugar inflammatory mediators aspects of biochemical indicators
and observed histopathologically. Results Compared with the normal control group weight and visceral fat weightof the
animals of high glucose and high fat groups increased obviously; the level of ALT FFA LPS TNF FPG FINS and HOMA-
IR of hig sucrose and high fat groups of every phases were higer but the level of HOMA-beta of 6H group rats first showed
the compensatory increase then progressive decrease in sequence. The pathological and histological display liver produces
serious steatosis fatty liver and hepatitis fibrosis and cirrhosis occurs; Over time progress islet gradually atrophic
accompanied by inflammatory infiltrate; Fat cells gradually increasing and accompanied by inflammatory infiltrate.

Conclusion High sugar and fat diet can establish rats models of NAFLD and hyperglycemia this model can be play
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important role in NAFLD and related diabetes research.
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1 N
Tab.1 Data of rats body weight organ weights and other physiological index
3 6 9 12
Index Group 3 months 6 months 9 months 12 months
BW( g) NC 336.88 +£47.48 375.81 +49.17 392.70 £42.73 415.16 +51.2
HSHF 421.43 +45.72° 485.15 £22.91°% 485.65 £27.79" 491.60 £3.25%
VF( g) NC 6.03 £2.20 24.27 £4.60 32.91 +8.57 30.06 +15.20
HSHF 31.36 +3.86" 43.60 +10.31* 43.93 £10.16" 46.45 £8. 16"
' NC: ; HSHF: ; BW: ; VE: ,oal P<0.05;b: 3 P <0.05

Note: NC: normal control group; HSHF: high sugar and high fat diet group; BW: body weight; VF: visceral fat; a: P <0. 05 vs normal group; b: P <0.05 vs

3H group
2
Tab.2 Blood biochemical manifestation of rats in each group
3 6 9 12
Index Group 3 month 6 month 9 month 12 month
ALT( U/L) NC 26.25 +5.00 25.30 +4.16 28.48 £5.56 31.01 £6.21
HSHF 256.79 £57.02*° 296.56 +64.42° 308.78 £31.04"° 306. 34 £26.58"
Tch( mmol /L) NC 1.82+0.18 1.76 £0.19 1.76 +0. 14 1.78 £0.12
HSHF 4.03 £0.93" 3.54 +1.35° 3.44 +1.47° 3.77 £1.12°
TAG( mmol/L) NC 0.09 +0.02 0.08 +0.03 0.08 £0.02 0.08 £0.02
HSHF 0.55+0.17° 0.56 +0. 15" 0.57 £0. 18" 0.56 +0. 14"
CNC: ; HSHF: y TAG: o a P<0.05;b: 3 P <0.05

Note: NC: normal control group; HSHF: high sugar and high fat diet group; TAG: blood triglyceride. a: P <0. 05 vs normal group; b: P <0.05 vs 3H group

3 LPS TNF,
Tab.3 LPS.TNF in each group
3 6 9 12
Index Group 3 months 6 months 9months 12 months
LPS( EU/mL) NC 0.07 £0.02 0.068 £0.19 0.07 £0.01 0.07 £0.01
HSHF 0.61 £0.07° 0.71 £0.26" 0.65 +£0.09" 0.64 £0.08"
TNF_( ng/mL) NC 1.06 £0.20 1.02 £0.11 1.01 £0. 14 0.92 £0.19
HSHF 2.01 £0.22* 1.82 +0.20° 1.81 +0.36" 1.81 +0.26"
:NC: ; HSHF: . a: P <0.05;b: 3 P <0.05
Note: NC: normal control group; HSHF: high sugar and high fat diet group; TAG: blood triglyceride. a: P <0.05 vs normal group
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4 FBS.FINS\.HOMA-HR.HOMA
Tab.4 Blood glucose insulin insulin resistance and B—cell function of rats in each group
3 6 9 12
Index Group 3 months 6 months 9 months 12 months
FBG( mmol /L) NC 5.68 £0.58 5.67 £0.58 5.70 £0.51 5.93+0.37
HSHF 12.54 +1.09° 11.79 £1.34* 13.85 £0.50" 14.30 £0.87"
FINS( mU /L) NC 19.12 £3.62 19.95 £3.30 19.49 £3.93 19.39 +3.93
HSHF 54.09 +15.20° 90. 53 £33.35" 55.80 £10.60™ 35.15 £10. 43
HOMA-R NC 1.56 £0.25 1.60 +0.25 1.58 £0.14 1.61 £0.20
HSHF 3.36£0.32° 3.80 £0.35" 3.53£0.20° 3.07 £0.34¢
HOMA-8 NC 227.22 £52.01 219.35 +£48.30 181. 09 +£68.41 206. 38 £99.95
HSHF 122.94 +57. 14" 182.34 +56.82" 89.28 +£32.78" 64.04 £19. 53
:NC: ; HSHF: o al P <0.05; b: 3 P <0.05; c: 6 P <

0.05; d: 9 P <0.05
Note: NC: normal control group; HSHF: high sugar and high fat diet group. a: P <0.05 vs normal group; b: P <0.05 vs 3H group; c¢: P <0.05 vs 6H
group; d: P <0.05 vs 9H group
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Zhou Xin, et al. The Research of High Sugar and High Fat Induced Non-alcoholic Fatty Liver

Disease (NAFLD} and Hyperglycemia Animal Model (Full text on page 22)
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Fig. 4 Fat cell in 6months in HSHFgroup(HE staining)
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Fig. 6 Hepatic cell in 12months in HSHF group(HE staining)
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Fig.7 Hepatic cell in 12months in HSHF group Fig. 8 Pancreas in NC group(HE staining)

(Sudan [V staining)

E 9 12 A&EEs AR B 11 12 H e s s BRI
Fig. 9 Pancreas in 1 2months in HSHF group Fig. 11 Pancreas in 12months in HSHF group
(HE staining) (Sudan TV staining)
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