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Abstract: In order to probe into the effects of hypoxic exercise on PGC-1� in skeletal muscle of rats with alimen-

tary obesity and its downstream factors, the authors built a model of SD rats with alimentary obesity induced by 
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7-week high-fat diet, then divided the rats randomly into a normoxic high-fat diet quit group (NHQ), a normoxic 

high-fat diet exercise group (NHE), a 16.3% hypoxic high-fat diet quit group (HGQ1), a 16.3% hypoxic high-fat 

diet exercise group (HGE1), a 13.3% hypoxic high-fat diet quit group (HGQ2), and a 13.3% hypoxic high-fat diet 

exercise group (HGE2), each of which consisted of 10 rats, continued to feed the rats with high-fat food, let them 

undergo 8-week endurance training, i.e. 20m/min, 40min/d, 5d/week, killed and sampled the rats 24h after the last 

exercise, measured 4 blood lipid indexes and blood glucose (BG) by means of test kit, measured PGC-1� and its 

downstream factors CPT-1, MCAD and PPAR� by means of qRT-PCR technology, and revealed the following find-

ings: 1) 7-week high-fat diet could induced the increase or significant increase of the weight, BMI, as well as BG, 

CHO, LDL-L and TG contents of the rats (P<0.01 or P<0.05); 2) as compared with the rats in groups NHQ and 

HGQ1, the rats in groups HGE1, HGE2 and NHE had a decreased or significantly decreased weight (P<0.01 or 

P<0.05); as compared with the rats in group NHE, the rats in groups HGE1 and HGE2 had a decreased weight 

(P<0.05); 3) as compared with the rats in group NHQ, the rats in group NHE had a significantly increased MCAD 

mRNA expression (P<0.01); the rats in group HGE1 had increased or significantly increased PGC-1�, MCAD and 

PPAR� mRNA expressions (P<0.01 or P<0.05); the rats in group HGQ2 had a significantly increased PGC-1� 

mRNA expression (P<0.01); the rats in group HGE2 had increased or significantly increased PGC-1� , MCAD, 

CPT-1 and PPAR� mRNA expressions (P<0.01 or P<0.05); as compared with the rats in group NHE, the rats in 

groups HGE1 and HGQ2 had an increased PGC-1� mRNA expression (P<0.05); the rats in group HGE2 had in-

creased or significantly increased PGC-1� , MCAD, CPT-1 and PPAR� mRNA expressions (P<0.01 or P<0.05); the 

rats in groups NGQ, HGQ1 and HGQ2 had a decreased or significantly decreased MCAD mRNA expression 

(P<0.01 or P<0.05); as compared with the rats in group HGQ1, the rats in groups HGE1 and HGQ2 had increased 

or significantly increased PGC-1� and MCAD expressions (P<0.01 or P<0.05); the rats in group HGE2 had signifi-

cantly increased PGC-1�, MCAD and CPT-1 mRNA expressions (P<0.01); the rats in group NHE had increased or 

significantly increased MCAD and PPAR� mRNA expressions (P<0.01 or P<0.05). The said findings indicate the 

followings: 1) long-term high-fat diet can induce the occurrence of alimentary obesity; 2) hypoxia and/or endurance 

exercise can effectively control the weight of rats with alimentary obesity, increase PGC-1� in skeletal muscle and 

its downstream factors, while endurance exercise under a 13.3% hypoxic condition can achieve a better result. 
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 (5’�3’) 
F CACAACGCGGACAGAACTGA 

PGC-1� 
R CCGCAGATTTACGGTGCATT 
F CGGTTCAAGAATGGCATCATC 

CPT-1 
R TCACACCCACCACCACGAT 
F CAAGAGAGCCTGGGAACTTG 

MCAD 
R CCCCAAAGAATTTGCTTCAA 
F TCCGAAGAACCATCCGATTGAA 

PPAR� 
R GCAAGGCACTTCTGAAACCGACA
F TGGTGGACCTCATGGCCTAC 

GAPDH 
R CAGCAACTGAGGGCCTCTCT 

x

 n/  /g /cm BMI/(kg m-2) 
CON 10 366.340±31.126 22.980±1.142 6.942±0.404 
DIO 18 505.252±33.3911) 25.180±1.2071) 8.002±0.7161) 

1) CON P<0.01 
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x mmol/L
 n/  BG TC TG HDL-c LDL-c 

CON 10 2.960±0.360 1.282±0.308 0.608±0.175 0.538±0.141 0.371±0.174 
DIO 18 4.572±0.8342) 1.583±0.3492) 0.936±0.2201) 0.428±0.175 0.528±0.1072) 

1) CON P<0.05 2) CON P<0.01 

x

 CON  DIO  
1  24.671±2.929 23.982±3.046 
2  26.000±1.089 23.999±2.141 
3  29.429±0.920 25.365±1.878 
4  30 27.034±2.638 
5  32.143±1.380 29.051±2.167 
6  30.652±0.805 28.124±3.066 
7  32.769±5.142 29.303±3.937 

1)  

x g 
  1  2  3  4  

NHQ 520.04±50.34 538.95±52.50 560.52±55.59 579.23±63.57 592.90±65.41 

HGQ1 519.34±37.23 532.78±41.37 551.28±42.15 572.86±44.99 578.96±48.65 

HGQ2 518.21±33.97 529.09±37.18 540.68±38.71 560.99±42.58 568.39±43.03 

NHE 519.20±34.18 527.48±37.14 531.09±39.59 540.96±41.12 551.33±38.02 

HGE1 498.80±34.81 472.62±39.78 474.03±39.721)4) 477.08±41.751)4) 475.40±36.932)3)5) 

HGE2 490.86±19.96 478.97±12.85 476.03±16.651)4) 481.11±20.351)4) 470.09±19.612)3)5) 

 5  6  7  8   

NHQ 601.19±63.22 617.31±69.73 631.54±72.21 633.52±71.08 

HGQ1 595.22±49.51 608.16±47.43 626.63±49.90 631.13±51.36 

HGQ2 581.09±42.38 598.03±45.33 614.71±48.72 618.57±51.42 

NHE 550.94±49.971)4) 572.96±37.201)4) 578.74±46.381)4) 570.41±45.431)4) 

HGE1 487.70±34.542)3)5) 496.87±30.692)3)5) 510.10±36.202)3)5) 499.72±38.062)3)5) 

HGE2 479.66±21.172)3)5) 490.93±26.632)3)5) 494.19±32.722)3)5) 496.54±41.922)3)5) 
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