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Abstract: In order to observe the effects of aerobic exercising combined with glutamine (Gln) supplement on the 

serum glucagon like peptide 1 (GLP-1), insulin (INS) and fasting blood glucose (FBG) levels of rats with type 2 

diabetes mellitus (T2DM), the authors divided 60 male SD rats ((179.8±19.2) g) randomly into a healthy control 

group (group C, 26 rats) and a diabetic model establishment ground (group D, 34 rats). The rats in group C were fed 
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with common feed, while the rats in group D were fed with high fat feed. 4 weeks later, the rats in group D were in-

jected with 35 mg/kg of streptozotocin (STZ) to induce T2DM. After model formation, the rats in the two groups 

were further divided into calm groups (CQ, DQ), exercising groups (CE, DE), Gln groups (CG, DG) and exercising 

plus Gln groups (CEG, DEG) randomly. The rats in the exercising groups did a 6-week swimming exercise. The rats 

in the Gln groups were fed with  Gln a mass fraction of 2% L. Abdominal aorta blood was taken to test FBG, insu-

lin and GLP-1 levels. Results: 6-week swimming exercise or Gln supplement significantly increased the GLP-1 and 

insulin concentrations of the rats in group D, significantly decreased FBG value, significantly improved the 

symptom of polyphagia of the rats in group D, but had no significant effect on the body weight. 6-week exercising 

significantly increased the insulin level of the rats in group C, significantly decreased their FBG value, had no sig-

nificant effect on GLP-1; 6-week Gln supplement significantly decreased the food intake of the rats in group C, had 

no significant effect on their FBG, insulin and GLP-1 levels. When exercising was combined with Gln supplement, 

the control of FBG, the increase of plasma GLP-1, the increase of insulin level and the improvement of consumption 

symptom of the rats in group D were more significant than those showed when exercising or Gln supplement 

worked separately, but there was no significant difference in the effect on the body weight; the effect of the combi-

nation of exercising and Gln supplement on GLP-1 of the rats in group C was more significant than the effect pro-

duced when exercising or Gln supplement worked separately, but had no significant effect on FGB, insulin and body 

weight. The results indicated the followings: long term aerobic exercising or Gln supplement can increase the 

GLP-1 level of rats with T2DM, increase their insulin secretion, lower their blood sugar, and improve their poly-

phagia symptom; when exercising is combined with Gln supplement, it can lower the blood sugar of rats with 

T2DM, and its effect on increasing their GLP-1 and insulin levels is more significant than the effect produced when 

exercising or Gln supplement works as a single factor. 
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x

n/ /g /(g·d-1) /(mL·d-1)
CQ  6 509.2±26.5 28.3±1.3 36.0±3.3 
CG  6 505.8±54.7 23.2±1.02) 37.5±2.7 
CE  7 421.4±39.62) 30.1±1.41) 35.9±1.1 
CEG  6 445.0±53.91) 33.3±1.42)4)6) 35.0±2.2 
DQ  6 324.4±44.22) 44.3±2.22) 156.5±3.82)

DG  7 356.4±64.93) 38.3±0.94)10) 130.7±5.34)10)

DE  6 354.8±29.96) 36.4±0.710)6) 133.5±3.86)10)

DEG  6 363.3±40.78) 39.1±1.010)14)8) 135.5±2.710)8)

F=84.35 P=0.000 F=853.27 P=0.000 F=11 585.39 P=0.000
F=4.46 P=0.041 F=10.42 P=0.002 F=29.71 P=0.000 

Gln F=1.37 P=0.252 F=11.46 P=0.002 F=36.58 P=0.000 
F=12.55 P=0.001 F=165.5 P=0.000 F=16.56 P=0.000 

Gln F=0.153 P=0.698 F=0.75 P=0.392 F=40.76 P=0.000 
Gln+ F=0.004 P=0.953 F=130.15 P=0.000 F=44.16 P=0.000 

Gln F=0.929 P=0.341 F=0.077 P=0.783 F=62.06 P=0.000 
CQ 1)P 0.05 2)P 0.01 CG 3)P 0.05 4)P 0.01 CE 5)P 0.05 6)P 0.05 CEG

7)P 0.05 8)P 0.01 DQ 9)P 0.05 10)P 0.01 DG 11)P 0.05 12)P 0.01 DE 13)P 0.05 14)P 0.01

x

n/ c( )/(mmo L-1) (GLP-1)/(n mL-1) (INS)/(n mL-1)

CQ  6 7.32±1.03 0.79±0.07 1.89±0.19 
CG  6 7.55±1.87 0.79±0.03 2.12±0.33 
CE  6 7.13±1.281) 0.88±0.08 2.25±0.491)

CEG  6 7.91±2.52 1.08±0.281)3) 2.20±0.30 
DQ  6 22.91±1.032) 0.62±0.112) 1.42±0.102)4)6)8)

DG  6 20.11±1.3910)4) 1.28±0.2810)4) 1.73±0.153)6)8)9)

DE  6 18.48±1.2510)6) 1.32±0.166)10) 1.74±0.133)6)8)9)

DEG  6 16.71±1.2010)13)12)8) 1.78±0.1410)14)8)12) 1.97±0.1710)

F=694.69 P=0.000 F=30.82 P=0.000 F=27.82 P=0.000 
F=17.54 P=0.000 F=36.66 P=0.000 F=10.70 P=0.002 

Gln F=3.60 P=0.064 F=24.73 P=0.000 F=5.43 P=0.025 
F=19.16 P=0.000 F=8.06 P=0.007 F=0.18 P=0.678 

Gln F=9.06 P=0.005 F=10.42 P=0.002 F=1.40 P=0.244 
Gln+ F=0.57 P=0.454 F=0.212 P=0.648 F=1.47 P=0.233 

Gln F=0.024 P=0.877 F=4.78 P=0.035 F=0.469 P=0.498 
CQ 1)P 0.05 2)P 0.01 CG 3)P 0.05 4)P 0.01 CE 5)P 0.05 6)P 0.05 CEG 7)P 0.05

8)P 0.01 DQ 9)P 0.05 10)P 0.01 DG 11)P 0.05 12)P 0.01 DE 13)P 0.05 14)P 0.01
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