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A comparative study of diet-induced obesity and diet-induced obesity-resistant non-alcoholic fatty liver in rats
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[Abstract] Objective To observe the changes of non-alcoholic fatty liver related indices in diet-induced obesity-resistant
rats and diet-induced obesity rats. Methods A total of 140 male Sprague Dawley(SD) rats were randomly divided into normal
control group (n=20, normal diet for 8 weeks) and model group (=120, high fat diet for 8 weeks). The rats of model group
were further divided into 2 groups: O-N (obesity with non-alcoholic fatty liver) and OR-N (obesity-resistance with non-alcoholic
fatty liver) groups. The rats with body mass higher than mean +1. 96 folds standard deviation were included in O-N group and
those with body mass lower than mean +1. 0 fold standard deviation were included in OR-N group. The animals with the top 20
weight gains in the O-N group and those with the least 20 weight gains in OR-N group were used in the present study. The
general conditions and weight changes of rats were dynamically observed for 8 weeks. Eight rats were sacrificed in each group at
the end of the 8" week and the following indices were compared among the three groups,including serum levels of alanine
aminotransferase (ALT), total cholesterol(TC), triglyceride(TG) . high-density lipoprotein (HDL), insulin sensitivity index
(ISD, leptin, energy utilization and body fat ratio. The pathological changes of liver tissues were observed by H-E staining.
Results The weight difference of rats in the O-N group and the OR-N group gradually increased; at the end of the 8" week, the
weight of rats in O-N group was significantly higher than those in the OR-N group and the normal control group(P<C0. 01).
The serum levels of ALT, TG, and leptin were significantly increased in both O-N and OR-N groups (P<C0. 05,P<C0.01). The
TC, TG, leptin levels and energy utilization in O-N group were significantly higher than those in OR-N group (P<C0. 05, P<C
0.01). The HDL and ISI levels in the O-N group were significantly lower than those in the OR-N and normal control groups
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(P<C0.01, P<C0.05). Light microscopy showed a great number of fat vacuoles in the liver cells of O-N and OR-N groups.

Conclusion High fat diets can induce SD rat to develop non-alcoholic fatty liver with obesity and obesity-resistance. Increase in

serum leptin and ISI may play a role in resisting diet-induced obesity and non-alcoholic fatty liver of rats.
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Tab 1 Body weight changes of rats in 3 groups
(n=20,7+%s,m/g)
Group 0 week 1 week 2 weeks 3 weeks 4 weeks 5 weeks 6 weeks 7 weeks 8 weeks
O-N 107. 8+ 149. 3+ 199. 4+ 248. 1+ L0+ 318.5+ 343. 14 374,24+ 398. 4+
7.1 10. 2 11.4 12.2 L7 17.4 24.1%4 13.9* =44 13. 7% =44
OR-N 104. 9+ 144. 2+ 181. 7+ 213. 2%+ 1+ 285. 1+ 312. 2+ 319. 94+ 328. 4+
7.9 11.9 15.7 44.9 36.4 31. 7 33.3 23.4 12.3
Control 105. 8+ 131.5+ 173. 2+ 211. 5+ LT+ 270. 64 294. 04+ 314. 8+ 318. 8+
11.6 13.8 13.0 14.7 20 3 14.1 23.3 21.3 17.3
O-N: Obesity with non-alcoholic fatty liver; OR-N: Obesity-resistance with non-alcoholic fatty liver. * P<C0. 05,* * P<C0. 01 wvs control
group; 2 P<<0. 05,44 P<20.01 vs OR-N group
x2 FLEHAKXRMF ALT. TC.,TG.HDL EET
Tab 2 Serum contents of ALT,TC, TG and HDL in 3 groups
(n=8,r*+s)
G ALT TC TG HDL
rroup zp/(U- L1 cp/(mmol « L=1) ep/(mmol « L™1) cp/(mmol « L™1)
O-N 77.634£20.71" 1.96£0. 174 1.6740.24" 0.5740.06"4&
OR-N 74.81416.82" 1.6640. 24 1.3240. 28" 0.68+0.02
Control 60.52412. 37 1.634+0.12 0.94+0. 22 0.73+0. 04
ALT: Alanine aminotransferase; TC: Total cholesterol; : Triglyceride; HDL: High-density lipoprotein. * P<C0. 05, * * P<C0. 01 ws con-

trol group; 2 P<20. 05 vs OR-N group
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OR-N #H W] & &5 T IFE % %t B4 (P << 0. 05, P <<
0.01);O-N 41 OR-N £ K g 1A b 4 0 & &5 T 1E
O R ZH (P<<0. 05) JH P2 ] 22 7 o gt i 2 3 X
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Tab 3 Body fat content and ratio of rats in 3 groups
(n=8.x=%s)
Grou Perirenal fat Testicle fat Body fat ratio
roup m/g m/g %)
O-N 8.53+ 11. 21+ 4,92+
1,414 1.40* =4 0.59~
OR-N 6.12+ 9.25+ 4,56+
0.94* 1.53*~ 0.55"
Control 4,44+ 5.89+ 3.21+
0.63 1.01 0.43

* P<<0.05,* * P<C0. 01 ws control group;® P<C0. 05 vs OR-N group
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Tab 4 Changes of energy utilization in 3 groups

(n=8,x=%s)
G Weight gain Total energy Energy
roup m/g intake Q/MJ  utilization(g/M]J)
O-N 290. 72+ 24,40+ 12. 96+
14,32 A0 47250 3.54% *AN
OR-N 225.45+ 21,27+ 10. 64+
13.91 8.3 2.47
Control 219. 14+ 20. 02+ 9.94+
9.90 5.4 1. 69

* P<C0.05,* * P<C0. 01 vs control group;® P<C0. 05,24 P<C0. 01 vs

OR-N group
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Tab 5 Comparison of fasting blood glucose, ISI and leptin between 3 groups

(n=8,x=%s)
Group FBG ¢/ (mmol « L™1) FINS 23/(mU « L™1) ISI Leptin pp/(ng » ml™ 1)
O-N 11.07+1.90* * 64.78+14, 7% 4L —6.5440,28* * 4L 1.26+0.37* *44
OR-N 9.05+1.05 41.174+18.1* —5.6040.14" 0.75+0.13"*
Control 7.05+1.20 26.0049.7 —4,90£0.11 0.43+0.04

it

FBG: Fasting blood glucose; FINS: Fasting insulin; ISI: Insulin sensitivity index. * P<C0. 05, * * P<C0. 01 vs control group; £ P<C0. 01 vs OR-N group

B1 SEXRFEAKFRESTK

Fig 1 Pathological changes of rat liver tissue in 3 groups (H-E staining)

A: Control group; B: O-N group; C: OR-N group. Original magnification: X200
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