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Fasudil ameliorates myocardial fibrosis by regulating polarization of mac-
rophages in diabetic mice
XIE Fa-jiang, JIANG Song-chen, GAO Shang-yuan, LI Yan, RAN Mao-xia, LI Jia-fu,

FENG Jian
( Department of Cardiology, Affiliated Hospital of Southwest Medical University, Luzhou 646000, China. E-mail: jerryfeng
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[ABSTRACT] AIM: To investigate the effect of hydroxyl fasudil ( HF) on myocardial fibrosis and macrophage po-
larization in the diabetic (D) mice. METHODS: C57BL/6 mice (n =60) were randomly divided into normal saline
group (NS group) , normal + hydroxyl fasudil group (N + HF group) , diabetes group (D + NS group) , diabetes + low dose
of HF group (D + LHF group) , diabetes + middle dose of HF group (D + MHF group) and diabetes + high dose of HF
group (D + HHF group). A mouse model of type 1 diabetes mellitus was established by intraperitoneal injection of strepto-
zotocin (STZ). The mice in treatment groups received different doses of fasudil through intraperitoneal injection for 8
weeks. At the end of the study, the effects of fasudil at different doses on the body weight and blood glucose were observed.
The histopathological changes of the cardiac tissues were observed by HE staining. The myocardial collagen volume fraction
(CVF) was calculated by Masson staining. Immumohistochemical staining was used to test the macrophage polarization and
protein expression of interleukin-6 (IL-6) , tumor necrosis factor-o( TNF-o) and IL-10 and Western blot was applied to de-
termine the protein levels of p-MYPT1 Thr853, inducible nitric oxide synthase (iNOS) and Arginase-1 ( Arg-1). RE-
SULTS: Compared with NS group, the body weight of the mice in D + NS group was decreased and the blood glucose was

increased significantly( P <0.05). However, no statistically difference of blood glucose and body weight between the treat-
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ment groups and D + NS group was observed. Compared with NS group, CVF, the number of M1-type macrophages and the
protein levels of IL-6, TNF-a, p-MYPT1 Thr853 and iNOS were increased markedly, while M2- type macrophages and the
expression of IL-10 and Arg-1 were decreased in D + NS group (P <0.05). Compared with D + NS group, CVF, the num-

ber of M1-type macrophages, and the protein levels of IL-6 and TNF-a were relatively decreased, conversely the number of

M2-type macrophages and the protein level of IL-10 was increased in treatment groups (P <0.05). Moreover, the protein
levels of p-MYPT1 Thr853 and iNOS were reduced and the protein level of Arg-1 was increased in D + MHF and D + HHF

group compared with D + NS group (P <0.05). No statistical difference in above mentioned indexes between NS group and

N + HF group was observed. CONCLUSION : Fasudil significantly attenuates the myocardial fibrosis of diabetic cardiomy-

opathy in mice, which is possibly related to increased polarization of M2-type macrophages, decreased polarization of M1-

type macrophages and inflammation.
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Figure 1. The body weight and blood glucose of the mice in each group were detected. Mean £SD. n=10. “P <0.05 vs NS group.
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Figure 2. The representative images of cardiac tissues in each group under light microscope (HE staining, x400).
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Figure 3. Masson staining showed the changes of CVF of cardiac tissues in each group ( x400). Mean +SD. n=6. “ P <0.05 vs NS
group; P <0.05 vs D + NS group; * P <0.05 vs D + LHF group.
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Figure 4. Immunohistochemical identification of macrophage phenotype marker proteins and the protein expression of 1L-6, TNF-a and
IL-10 in different groups ( x400). Mean +SD. n=6. *P <0.05 vs NS group; P <0.05 vs D + NS group; *P <0.05 vs
D + LHF group; “P <0.05 vs D + MHF group.
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Figure 5. The protein levels of p-MYPT1 Thr853, iNOS and Arg-1 in different groups were determined by Western blot. Mean + SD.

n=3. *P<0.05 vs NS group; *P <0.05 vs D + NS group; *P <0.05 vs D + LHF group.
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