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Abstract

BACKGROUND: Recent studies have found that exercise can improve myocardial fibrosis in type Il diabetic rats.

OBIJECTIVE: To investigate the regulatory role of angiotensin Il/transforming growth factor f1/Smad2 signaling pathway and its downstream factors in the
process of diabetic myocardial fibrosis through swimming exercises in an animal model of diabetic myocardial fibrosis.

METHODS: Forty male Sprague-Dawley rats were randomly divided into two groups: a blank control group (n=10) and a diabetes model group (n=30). Rats in
the blank control group were raised under a normal diet, and rats in the diabetes model group were fed with high-sugar and high-fat diet and treated with a
single injection of 1% streptozotocin to establish a diabetic model. After successful modeling, 15 rats were randomly selected from the diabetes model group
as a diabetes exercise group. Rats in the diabetes exercise group were subjected to non-weight bearing swimming, 60 minutes per day, 6 days per week. After
training for 8 weeks, the fasting blood glucose and fasting insulin levels of rats were tested. Hematoxylin-eosin staining was used to observe the morphological
changes of myocardial cells. Masson staining was used to observe the deposition of collagen fibers in the myocardial interstitium. Immunohistochemical
staining was used to analyze the content of type | and Ill collagen fibers in myocardial tissue. Reverse transcription PCR was used to detect the mRNA expression
of angiotensin Il, type | collagen fiber, type Ill collagen fiber, transforming growth factor 1, and Smad2.

RESULTS AND CONCLUSION: Compared with the blank control group, the fasting blood glucose level and insulin resistance index were increased in the diabetes
model group (P < 0.01). Compared with the diabetes model group, the fasting blood glucose and insulin resistance index were decreased in the diabetes
exercise group (P < 0.05). Results of hematoxylin-eosin staining and Masson staining showed that disordered arrangement of myocardial cells, widened
intercellular space, inflammatory cell infiltration, and obvious myocardial fibrosis in the diabetic model group. Whereas the arrangement of myocardial cells
was still in order, the intercellular space was basically normal, and myocardial fibrosis was significantly relieved in the diabetic exercise group compared with
the diabetic model group. The content of type | collagen fibers in rat myocardial tissue was increased in the diabetic model group compared with the blank
control group (P < 0.05). There was no significant difference in the content of type | and Ill collagen fibers in rat myocardial tissue between the diabetic model
group and the diabetic exercise group (P > 0.05). Compared with the blank control group, the mRNA expression of type | collagen fibers and transforming
growth factor B1 in rat myocardial tissue was increased in the diabetic model group (P < 0.05). Compared with the diabetic model group, the mRNA expression
of type | and Ill collagen fibers and transforming growth factor B1 in rat myocardial tissue was decreased in the diabetic exercise group (P < 0.01). To conclude,
swimming can effectively prevent the occurrence and development of diabetic myocardial fibrosis, which may be related to the inhibition of the angiotensin 11/

transforming growth factor B1/Smad2 pathway.
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1 ##F0755% Materials and methods
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SIS T G22I A I K 2 R AR I 0 2 itk (2018134).
132 FERF WA G RA &, EATEN SR
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HS Premix 25 uL, Template 5 uL, F K54 % 1 uL, ddH,0
up to 50 pL. K ZkfF: 95 C FiAETE 30 s; 95 CAME 5 s
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Table 1 | Primer sequences of reverse transcription PCR

JEH S5 5'-3'
A SR E T E SUBE AGC CAG TCT CCC TTC CAG ATC AC
= S GGA CAG GCA AGC CAT TCT CAC AG
ALK T BL 1E Xk ACC GCA ACA ACG CCA TCT ATG AG
= S GGC ACT GCT TCC CGA ATG TCT G
Smad2 IE B TGT CGT CCA TCT TGC CAT TCA CTC
U TGT TCT CCA CCA CCT GCT CCT C
1 B S £ 4 1E Xk GAC AGG CGA ACA AGG TGA CAG AG
= SR CAG GAG AAC CAG GAG AAC CAG GAG
LI s Ji £ 44 NnY&:3 CAA TTC CTG GCG TTA CCT TG
= U AGC CCT GTA TTC CGT CTC CT
GAPDH IE Bk AAT GAC CCC TTC ATT GAC CTC
= LU TGC TGA CAA TCT TGA GGG AGT

1.6 4itZ oM B EERY A SPSS 17.0 it S 34T 4y
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2 5B Results
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Table 2 | Fasting blood glucose, fasting insulin and insulin resistance index
in rat serum

4153 n o ZEPEIRE (mmol/L) MG S # (mU/L) i =AU L
7 N HRAL 10 4.55:0.98 3.19+0.35 0.62+0.14
BRI 7 25.09¢4.33° 3.11#0.50 3.45+1.10°
WRWZEIA 7 14.16%6.44° 2.9140.26 1.83+0.86"

Fik: GEAXELLLL, P<0.01; SHRMBIALLILL, *P<0.05
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24 BAARKR LA | RJRR 4% b G4
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fhs BB R IZ B K RO A e HEZ 855, e as. K
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Figure 1 | Hematoxylin-eosin and Masson staining of rat myocardial tissue
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