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Abstract: The authors observed the effects of 4-week swimming training on visceral fat tissue chronic inflammation 

mediated by macrophages in db/db mice, and probed into the working mechanism of exercise-induced 

anti-inflammation. The authors randomly divided 16 db/db mice and 16 wild littermate mice into corresponding 

control groups (WC and DC) and exercise groups (WE and DE), let the mice swim 1 hour a day, 5 days a week, for 

4 weeks, took epididymis fat pads out of the mice in various groups, separated stromal vascular fraction cells 

(SVCs) of epididymis fat tissues, analyzed SVCs F4/80+CD11b+CD11c+ and F4/80+CD11b+CD11c- macrophages by 

means of flow cytometry, determined inflammation related gene expressions by means of RT-PCR, and revealed the 

following findings: db/db mice’s body mass, epididymis fat content, fasting blood glucose (FBG), SVCs number, 

F4/80+CD11b+ macrophage number and its percentage in SVCs, F4/80+CD11b+ CD11c+ macrophages number and 
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its percentage increased significantly (P<0.05), their  epididymis fat TNF- , IL-6, iNOS, F4/80 and CD11c mRNA 

expression increased significantly (P<0.05), their epididymis fat IL-10, CD206 and Arg1 mRNA expression de-

creased significantly (P<0.05); the 4-week swimming training significantly increased db/db mice’s body mass 

(P<0.05), did not significantly change their epididymis fat content, significantly decreased their FBG, SVCs number, 

F4/80+CD11b+ macrophage number and its percentage in SVCs, CD11c+ macrophage number and its percentage in 

F4/80+CD11b+ macrophages (P<0.05), significantly decreased their epididymis fat TNF- , IL-6, iNOS, F4/80, 

CD11c mRNA expression (P<0.05), and significantly increased their IL-10, CD206 and ARG1mRNA expression 

(P<0.05);  the 4-week swimming training did not significantly change various indexes of wild mice. The said find-

ings indicate the followings: 1) as type M1  pro-inflammatory macrophages in epididymis fat of db/db mice in-

creases,  inflammatory cytokines gene expression increases; 2) the 4-week swimming training effectively reduced 

the infiltration of  macrophages in epididymis fat of db/db mice, reduced type M1 macrophages, promoted type M2 

anti-inflammatory macrophage phenotype, thus lowered fat tissue inflammation level. 

Key words: sports biochemistry type 2 diabetes macrophage chronic inflammation swimming training mouse
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μ

μ

(5’-3’) (5’-3’) 

IL-10 CCAGGGAGATCCTTTGATGA CATTCCCAGAGGAATTGCAT 
F4/80 CCAGGAGTGGCTTTTGTCTC CTGGATGTGCTGGAGGGTAT 
CD11c CTGGATAGCCTTTCTTCTGCTG GCACACTGTGTCCGAACTC 
CD206 TCTCAGTTCAGACGGCAACT ACTCTGTGCCCTTGATTCCA 
ARG1 TTGGGAAGAAGCAGAGGAG TGTCTGCTTTGCTGTGATGC 
TNF-  AGCCCCCAGTCTGTATCCTT CTCCCTTTGCAGAACTCAGG 
IL-6 AGTTGCCTTCTTGGGACTGA TCCACGATTTCCCAGAGAAC 

iNOS2 TGGTGAAGGGACTGAGCTGT CTGAGAACAGCACAAGGGGT 
GAPDH AACTTTGGCATTGTGGAAGG ACACATTGGGGGTAGGAACA 

x

m /g m /g m m /% C( )/(mmol·L-1)
WC
WE 
DC
DE

23.85±1.17
22.04±0.92

40.21±4.981)

46.98±1.542)

0.46±0.092)

0.43±0.06
2.36±0.191)

2.67±0.21

2.30±0.03
1.98±0.02

6.40±0.211)

5.77±0.37

8.10±2.30
5.60±0.51

16.70±5.401)

12.80±3.902)

1) WC P 0.05 2) DC P 0.05 
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x

 SVCs ×105 F4/80+CD11b 
×104

F4/80+CD11b
SVCs /%

F4/80+CD11b+CD11c+

×103

F4/80+CD11b+CD11c+

F4/80+CD11b+

/%
WC
WE 
DC
DE

1.51±0.30
1.42±0.40
5.01±1.591)

2.63±0.802)

2.09±0.41
1.71±0.50

12.91±2.721)

4.92±1.392)

13.20±1.20
11.70±2.24 
26.30±4.111)

19.60±1.842)

2.20±0.69
1.81±0.85

46.44±3.321)

13.86±1.922)

10.55±1.72
9.74±0.89

38.50±4.221)

28.67±2.132)

1)50 mg 2) WC P 0.05 3) DC P 0.05 

x

 F4/80 CD11c Arg1 CD206 
WC
WE 
DC
DE

0.78±0.14
0.69±0.11 
4.10±0.301)

2.14±0.252)

0.68±0.10
0.71±0.15
5.99±0.191)

3.75±0.312)

1.12±0.14
0.93±0.08
0.58±0.101)

0.88±0.082)

0.83±0.13
0.89±0.14
0.45±0.061)

0.65±0.092)

1) WC P 0.05 2) DC P 0.05 
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x

 TNF-  IL-6 iNOS IL-10 
WC
WE 
DC
DE

0.67±0.17
1.07±0.13
7.45±0.301)

3.31±0.542)

0.78±0.21
0.68±0.15
3.99±0.361)

1.78±0.442)

1.10±0.21
0.91±0.1
4.34±0.611)

1.94±0.192)

1.59±0.16
1.76±0.2
0.62±0.151)

1.16±0.102)

1) WC P 0.05 2) DC P 0.05 
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