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Dynamic Analysis of the Pathogenesis and Biochemistry of
Nonalcoholic Fatty Liver Disease in Gerbils

LI wei SHI Qiaojuan GUO Hong-gang LOU Qi LU Ling—-qun SA Xiao-ying
( Zhejiang Academy of Medical Sciences Zhejiang Center of Laboratory Animals Hangzhou 310013  China)

[Abstract] Objective To Investigate the pathogenetic mechanism of nonalcoholic fatty liver disease ( NAFLD) in
gerbils the changes in the lipid metabolism liver function and antioxidation in its development caused by high fat diet.
Methods One hundred and twenty gerbils were divided randomly into 2 groups: the model group fed with high fat diet and
control group fed with normal diet. Ten gerbils were killed at 1 2 4 6 8 and 16 weeks after the start of diet
respectively. The pathological changes of the liver were examined and the liver index serum CHO TG LDL- HDL-c
GOP GPT the liver SOD GSH-PX CAT FFA were determined. Results In the model group simple fatty liver was
observed at 2 weeks mild inflammation in the hepatic portal areas at 6 weeks focal perisinosodal fibrosis/pericellular
fibrosis of acini band at 8 weeks and moderate liver fibrosis at 16 weeks after the start of diet. CHO HDL-C LDL-C and
FAA were obviously elevated (P 0.05 P 0.01)atl 2 4 6 8 16 weeks TG was raised at 1 2 4 weeks( P 0.05
P 0.01) GOT and GPT were Significantly increased after 16 weeks( P 0.01) GSH-PX.CAT and SOD were
Significantly decreased after 8 weeks( P 0.05 P 0.01). Conclusions Gerbil models of simple fatty liver can be

developed at 2 weeks after high fat diet feeding and moderate liver fibrosis after 16 weeks. Lipid metabolic disorders and
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oxidative stress play different roles in the development of nonalcoholic fatty liver disease.
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Fig. 1 Gross appearance of the livers at different time points( A to G : control 1 2 4 6 8 16 weeks)
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Tab.1 Changes of serum GOT and GPT levels and liver indexes of the gerbils ( n =10)
() Killing time wk Group GOT( U/T) GPT( U/I)
| Model 175. 000 +34.756 68. 400 +6.348
Control 171.300 +36.344 76.900 +16.842
5 Model 285.556 +131.618 83.667 +£17.713
Control 233.700 +53.471 126.700 +63.063
4 Model 190. 500 +22.775 120. 500 +25.026
Control 226. 444 +49.442 108.222 +27.151
6 Model 208. 625 +29.621 133. 625 +36.170
Control 187.700 +36.902 110. 800 +22.389
g Model 287.143 +143.259 218.714 +141.452
Control 209. 375 +41.224 129.222 +58.758
16 Model 347.000 £72.613 ™ 325.600 £91.971*
Control 164. 600 +19.271 82.900 +13.412

* P<0.05 P <0.01
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2 CHO.TG.LDL-C HDL-C
Tab.2 Changes of serum CHO TG LDL-C HDL-C levels of the gerbils ( n =10)

()

Killing time  wk Group CHO( mmol /L) TG( mg/dl) LDL-C( mmol/L) HDL-C( mmol/L) HDL-C/CHO
| Model 12.314 £2.88™ 109. 740 =32.962" 9.436 +3.083 ™ 3.57 0. 634" 0.29
Control 3.352 +0.306 71.033 +13. 862 1.777 £0. 169 1.211 £0. 068 0.36
) Model 12.801 +2. 477 218.450 +64.547™ 10.902 +3.3937 3.587 +0.987 0.28
Control 2.991 +£0. 405 104. 850 +25.709 1.851 £0. 365 1.246 +0. 349 0.42
4 Model 11.756 £3.522° 179.533 +64.2317  9.445 +3.534 ™ 3.322+£1.015™ 0.28
Control 2.931 +0.47 71.656 +15. 864 1.542 £0. 287 1.211 £0.219 0.41
6 Model 5.943 £1.2727 97.863 +35.045 3.905 £0. 88 x *x 2.160 £0.635™ 0. 36
Control 2.632 +£0.457 79. 400 +22. 594 1.522 +0. 25 1.162 0. 141 0.44
g Model 8.494 +2.061™  51.000 +31. 462 5.439 +1. 688" 3.391 £2.227" 0. 40
Control 2.720 £0.532 57.225 +38. 887 1.243 £0.515 1. 127 +£0. 296 0.41
6 Model 19.157 £6. 7317 60.130 £22. 147" 13.645 £2.645™  3.242 £0. 606 0.17
Control 1.737 +0.214 41.460 +13.272 1.045 £0. 106 0.995 £0.072 0.57
" P<0.05 P <0.01
2.3 (CHO.TG.LDL-C.HDL-C) 2.5
2 1 4 1-4 CAT
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Tab.3 Changes of FFA content in liver tissue
of the gerbils (n =10) N N N N
() NAFLD
Killing time /wk Group FFA( wmol/gprot) i NAFLD
| Model 392.359 +154.527
Control 284.109 +59.106 /
s Model 422.051 +104.069 * °
Control 194.909 +52.739
. Model 535.465 £176.514™
Control 280.599 £110.219 N N N
. Model 442.223 +101.448 ™
Control 226.386 +36.659
g Model 464.082 +105.9227 NAFLD
Control 150. 958 +26.384
6 Model 324.859 +77.448 TG
Control 165.925 £51.446 . NAFLD

* P<0.05 % % P<0.01
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4 SOD GSH-PX CAT
Tab.4  Changes of SOD GSH-PX and CAT enzyme activity in liver tissue of the gerbils ( n =10)

()

Killing time wk Group SOD ( U/mg * prot) GSH-PX ( U/mg * prot) CAT( U/mg * prot)
Model 135.296 +4.426 277.096 +40.213 14.238 £1.935™
! Control 136. 041 +7.938 293.554 +70. 129 19.378 +2. 461
) Model 122.446 +9.578 ™ 287.253 +51.324 15.700 +2.972™
Control 139.578 +7.954 260. 571 +57. 450 19.001 +3.714
s Model 130. 657 +26.564 232.603 +56. 615 11.773 £2.417™
Control 137.235 +£16.468 301.702 £41.942 15.356 1. 621
Model 128.388 +9.071 266. 883 +40. 850 14.980 =4. 659
6 Control 127.781 +9. 844 251.906 +27.710 13.785 = 1. 847
g Model 135. 341 +£19.509 269. 802 +55. 471 14.149 +4.969
Control 145.906 +18.496 394.344 £61. 642 13.165 +4.273
16 Model 122.031 £20.706 206. 608 =41. 557 5.893 £2.920™
Control 146. 813 +18.288 432.022 +51.094 13.505 +3.082

* P<0.05 * % P<0.01
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LI wei,et al. Dynamic Analysis of the Pathogenesis and Biochemistry of Nonalcoholic Fatty Liver
Disease in Gerbils (Full text on page 44)
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Fig. 2 Liver biopsy of a control gerbil. HE Fig. 3 Liver biopsy of a model gerbil, 1 week. HE

B 4 BRI 2 S IFERY A (HE) B 5 BRI 4 R IFEAY A (HE)
Fig. 4 Liver biopsy of a model gerbil, 2 wks. HE Fig. 5 Liver biopsy of a model gerbil, 4 wks. HE

6 MBI 6 JH SN A (HE) 7 BRI 8 S NTFLHLI A (HE)
Fig. 6 Liver biopsy of a model gerbil, 6 wks. HE Fig. 7 Liver biopsy of a model gerbil 8 wks. HE

B8 MiHlZH 16 G NFHZ A (HE) B9 Al 16 J55 T2 (Mallory)
Fig. 8 Liver biopsy of a model gerbil, 16 wks. HE Fig. 9 Liver biopsy of a model gerbil, 16 wks. Mallory staining
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