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[Abstract]    High-fat diets are often used to induce models with nutritional abnormalities and stimulate human

diseases, which are used to explore the mechanism of disease development and widely used in clinical

hypothesis study. In order to provide theoretical and practical basis for researchers in this field, recent

advances on animal models of metabolic diseases induced by high-fat diets were reviewed, and the mechanisms

underlying disease development and the respective roles of nutrient components of the diets were also

discussed.
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Table 1  High-fat diet induced hyperlipidemia animal models

               /g     /                                                                                       

SD

SD

C57BL/ 6

   

SD

Wistar

   

TC TG LDL-C HDL-C

160~200

  80~100

  19~22

180~220

180~200

4

8

6

8

4

TC LDL-C

   

    

TC TG

     LDL-C

TC TG

     LDL-C

/

  TG

    LDL-C

    HDL-C

   

    

T C T G

    LDL-C

     HDL-C

     

10.0% 2.0% 0.2%

    87.8% 50 mg kg 1 d 1

         

12.0% 10.0% 2.0%

    0.5% 75.5%

20.0% 15.0% 10.0%

   1.2% 0.6%

     0.4% 0.4% 0.2%

    52.2%

20.0% 15.0% 10.0%

    1.2% 0.2% 0.6%

     0.4% 0.4%

     52.2%

2% 1% 97%

    1 mL

[5]

[6]

[7]

[8]

[9]

1.2   

[ 1 0 ]

+ + +
[ 1 1 - 1 4 ] 2

D3 7 10 5 U/kg

D3

[15]

[16]

low-dens i ty

lipoprotein LDL

LDL

-1 monocyte chemoattractant protein-1

MCP-1 -

-

κB nuclear transcription factor-κB NF-κB

[17]

1.3   2

2

+ +

2

30 mg/kg

β 2

[18-20]

3 β
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Table 2  High-fat diet induced atherosclerosis animal models

               /g     /                                                                                       

C57BL/

   6J

Wistar

   

Wistar

   

Wistar

   

TC TG LDL-C HDL-C CRP C

IL-1 -1 MCP-1 -1

6

   200

   200

150~180

14~16

    9

    9

    4

  TC TG

   LDL-C

   HDL-C

  

   

TC LDL-C

 

  HDL-C

  

  

TC CRP

  IL-1 MCP-1

  

   

30.0% 5.0% 2.0%

    30.0% 5.0%

    4.0% 4.0%

   6.5% 6.5% 6.5%

   0.5%

10.0% 5.0% 3.5%

   0.5% 0.2%

   80.8%

0.15% 21.00% 78.85%

    

10.0% 10.0% 8.0%

   5.0% 3.0%

   0.5% 63.5%

[11]

[12]

[13]

[14]

2

Bax Bcl-2

- 3

Caspase-3 β
[21] c - J u n

c-Jun N-terminal kinase JNK

- 1

pancreatic duodenal homeobox-1 PDX-1

PDX-1

PDX-1

2 [ 2 2 ]

1.4   

 3  2

Table 3  High-fat diet inducesd type 2 diabetes animal models

            /g     /                                                                                          

Wistar

   

Wistar

   

SD

TG LDL-C MDA ALT

190~210

180~200

    180

12

12

  6

 T G M D A

  LDH ALT

  

   

   

   

6.5% 11.0% 23.0%

  0.6% 0.2%

    40.0% 1.0% 15.7%

   2.0%

20.0% 10.0% 2.5%

   67.5%

10% 1% 89%

    

[18]

[19]

[20]
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[23] +

+ +
[ 2 4 - 2 6 ] 4

advanced glycation

end-products AGEs  ,  
[27]

free fat acid FFA

c-Jun c-Jun N-terminal

kinase JNK -κB /

-κB inhibitor of nuclear factor kappa-B

kinase/nuclear transcription factor-κB IKK/NF-κB

FFA
[28] FFA

-3 phosphoinositide 3-

kinases PI3Ks

/ s e r i n e /

threonine kinases AKT

-3β glycogen synthase kinase-

3β GSK-3β
O 1

forkhead box O1 FoxO1

phosphoenol- pyruvatecarboxy-kinase 1 PCK1

-6- glucose 6 phosphatase

G6Pase
[29]

1.5   

[ 3 0 ]

Lee’s [31]

[32] SD

C57BL/6J ICR KM [32]

+

6 8 [31,33-34] 5

[35]

peroxisome proliferator activated receptors α
PPARα  PPARγ

 4  

Table 4  High-fat diet induced insulin resistance animal models

                /g     /                                                                                      

SD

SD

  

  

2 200

180

170~180

36

17

  6

   

    

    

    

    

    

    

    

42.00% 6.00% 1.00%

   1.00% 2.00%

   1.50% 1.25%

   3.25% 0.50%

    1.50% 30.00% 10.00%

70% 10% 20%

15.00% 20.00% 5.00%

   0.20% 0.05%

   0.15% 0.20%

     59.40%

[24]

[25]

[26]
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lipoprtein lipase LPL

FFA

diacylglycerol

acyl-transferase DGAT

-1c sterol-regulatory element binding protein-

1c SREBP-1c

PI3K/AKT/

1 mammalian target of rapamycin 1

mTORC1

SREBP-1c

low density lipoprotein

receptor LDLR A acetyl-CoA

carboxylase ACC fatty acid

synthase FASN
[36]

adipose triglyceride

l i p a s e A T G L

hormone-sensitive triglayceride lipase HSL

triacylglycerol hydrolase

TGH
[32]

1.6   

nonalcoholic fatty liver

disease NAFLD

NAFLD [37]

+ + + +
[ 3 8 - 4 1 ] 6

-α tumor necrosis factor-α TNF-α
-β1

NAFLD

1

FFA

β VLDL

JNK/Bcl-2

2

PI3K

[42-43]

2   

2.1   

 5  

Table 5  High-fat diet induced obesity animal models

               /g     /                                                                                       

SD

ICR

Wistar

   

TC TG LPL HDL-C

6

   20

   70

8

6

6

TC TG

    LPL

     HDL-C

T G

     

     

32.0% 9.7% 40.5%

  3.5% 2.5%

   1.2% 0.8% 3.0%

   5.5% 0.3% 1.0%

    

15% 20% 5%

   10% 50%

10% 10% 5%

   75% 10

[32]

[33]

[34]
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2.2   

[4]

5%

2%

0.5%

1%

LDL
[4]

2.3   

20%

Toll 4

NF-κB

 6  

Table 6  High-fat diet induced non-alcoholic fatty liver disease animal models

               /g    /                                                                                        

SD

C57BL/6J

  

SD

Wistar

   

FFA TC TNF-α -α ALT TG AST

GGT γ- PI3K 3- p-AKT B p-mTOR

MDA LDL-C HDL-C

SOD

140~160

  18~20

180~200

180~200

24-28

    8

  12

  10

FFA TC TNF-α ALT

    
TG TC ALT AST GGT

    p62 PI3K p-AKT

     p-mTOR

ALT AST TG TC LDL-C

   MDA HDL-

   C SOD

    

   TNF-α
TG TC ALT AST

     MDA SOD

   

     

2.0% 10.0%

   88.0%

68.5% 15.0%

  1.0%

   0.5% 15.0%

10.00% 2.50%

    2.00% 0.25%

    85.25% 

15.0% 2.8%

  0.4%

    81.8%

[38]

[39]

[40]

[41]
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nicotinamide adenine dinucleotide phosphate

NADPH
[44]

2.4   

[45]

20%

20%[45]

[46]

[47]

[48]

3  

[49]

60Co

1

4 

4  

1

2

3
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