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Pioglitazone inhibits myocardial fibrosis in type 2 diabetic rats by inhibiting
inflammatory response and TGF-B1/Smad3 signaling pathway

WANG Lingna, KANG Fuxin
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Abstract: Objective To observe the effect of pioglitazone on myocardial fibrosis in Type 2 diabetes mellitus (T2DM) rats.
Methods SD rats were divided into control group and T2DM model group. Rats in control group was fed with normal food. T2DM
model group was given 40% calories for fat. After two weeks, the T2DM model group was injected with STZ (50 mg/kg). T2DM
rats were divided into: model group, pioglitazone low and high dose group. Except for the control group, the rest of the rats were
continued given high-fat diet, once ig a day to 12 weeks. Cardiac output (CO), left ventricular end diastolic (LVIDD) and end
systolic diameter (LVIDS) were measured by echocardiography. Blood samples were collected from orbit and blood glucose was
measured by glucose oxidase method. Collagen volume fraction was calculated by Sirius red staining. TNF-o and IL-6 was detected by
ELISA analysis. TGF-B1 and Smad3 was detected by Western blotting. Results Blood glucose, LVIDd and LVIDds in pioglitazone group
were significantly lower than those in model group (P < 0.05 and 0.01), while CO was significantly higher than that in model group (P <
0.05). In pioglitazone low and high dose groups, myocardial interstitial collagen fibers and collagen volume fraction were significantly
decreased compared with model group (P <0.01). The expression of TNF-a and IL-6 in pioglitazone group was lower than that in model
group (P <0.01). The relative gray values of TGF-Bl and Smad3 in pioglitazone group was lower than that in model group (P < 0.01).
Conclusion Pioglitazone can inhibit inflammatory and TGF-1/Smad3 path way to block myocardial fibrosis in diabetic rats.
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Table 1 Comparison of blood sugar, CO, LVIDd, and LVIDs among four groups

2 7/ (mg-kg D I A/ Cmmol- L") CO/(mL-min ") LVIDd/mm LVIDs/mm
X 1 — 6.34+1.05 142.36+12.43 7.54+0.84 4.42+0.53
Y — 14.46+1.24" 113.2448.32™ 10.46+1.13" 7.26+1.15"
WA 51 5 11.07+1.13% 127.16+9.51" 9.28+1.07" 6.13+0.85"
10 9.52+1.08" 134.74+10.35* 8.42+0.87% 5.32+0.44"

55Xt AL B P<<0.01 5 SHEAAL K "P<<0.05 "P<<0.01
“P <0.01 vs control group; P <0.05 #P <0.01 vs model group
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Fig. 1 Sirius red staining of myocardial interstitial collagen fibers (200 x)
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Table 2 Comparison of myocardial interstitial collagen

volume fraction among four groups
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Table 3 Comparison of expression of TNF - o and IL-6

among four groups

A5 A/ (mgkg™D LI G RJ5 AR E %

papiist — 0.72+0.13
Rt — 26.52+3.84"
N A% 51 5 12.2742.15"
10 5.42+1.08"

SRR B " P<<0.01; SR A LA - #P<<0.01
"P <0.01 vs control group; *P <0.01 vs model group
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10 14.23+1.64"  12.25+1.32"
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Fig.2 Western blotting of TGF-$1 and Smad3 proteins
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%4 44 TGF-p1 71 Smad3 FHBEX K EEHLLE
Table 4 Comparison of expression of TGF-$1 and Smad3
among four groups

M FFE/(mg-kg ) TGF-B1/B-actin Smad3/B-actin
papict — 0.21+0.05 0.09+0.02
7Y — 0.82+0.17" 0.65+0.12"
bt 4% 271 5 0.48+0.11* 0.27+£0.06™
10 0.30£0.06™ 0.14+0.03*

XA L P<0.01 5 SR A LA #P<<0.01

"P <0.01 vs control group; *P <0.01 vs model group
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