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Sophoral flavones inhibit proliferation of cardiac fibroblasts via
regulating the expression of prohibitin
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Abstract: The aim of the present study was to investigate the effect of Sophoral flavones on proliferation of
cardiac fibroblasts (CFb) induced by high glucose and its underlying mechanism. Cardiac fibroblasts were exposed
to different concentration of D-glucose (15, 25 and 35 mmol - L) at different time point (24, 48 and 72 h) in order
to determine cell proliferation, and the model group was established by culturing CFb with 25 mmol - L* D-glucose
for 48 h. Sophoral flavones (12.5, 25 and 50 mg-L?) were employed for intervention. The cell viability was
measured by MTT assay, and the levels of transforming growth factor- g, (TGF-p,), matrix metalloproteinase-2
(MMP-2), collagen I and collagen IIT were measured by ELISA. In addition, flow cytometry was employed to
detect the cell cycle; while the protein expression of prohibitin (PHB) was observed via immunocytochemistry and
Western blot. This animal experiment had been approved by Jilin Medical University Experiment Animal Ethics
Review Committee. The results showed that 25 mmol - L? glucose could promote the proliferation of CFb; and
the contents of TGF-4,, MMP-2, collagen I and collagen III in the model group were higher than that of control
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(P<0.05). The number of cells in S and G, phase increased under high glucose condition. In the model group, PHB
translocation occurred at 6 h and protein expression decreased at 48 h (P<0.01). Compared with the model group,
12.5-50 mg-L* Sophoral flavones reduced the contents of TGF-5;, MMP-2, collagen I and collagen III, increased
the number of G, phase cells, and increased the expression of PHB protein at 48 h (P<0.05), with no effect on the
nuclear translocation of PHB. These results indicated that Sophoral flavones could prevent the proliferation of CFb
induced by high glucose, the mechanism of which may be related to increasing the expression of PHB protein.
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Figure 1  A: Effects of different concentrations of glucose on relative proliferation of cardiac fibroblasts (CFb). Following the incubation
of CFb with normal (5 mmol-L?*) and high (15, 25, 35 mmol-L™) D-glucose concentrations for 48 h. B: The effect of high glucose (HG) on
the proliferation of CFb at different time points. The CFb were incubated with normal (5 mmol-L?) and high (25 mmol-L*) D-glucose
concentrations for 24, 48 and 72 h, respectively. C: The effect of SF on the relative proliferation of CFb. Cells were incubated with normal
(5 mmol - L), high (25 mmol- L) D-glucose concentrations and HG + (12.5, 25, 50 mg- L) Sophoral flavones (SF) for 48 h.n = 10, x  s.
#P<0.05, #P<0.01 vs Cont (control) group; "P<0.05, ""P<0.01 vs HG (model) group

Figure 2 Effect of SF on high glucose-induced morphological changes in CFb. Phase-contrast microscopy images are presented, showing
the morphology of CFb following exposure to normal glucose (control, A), HG (model, 25 mmol-L*, B), HG +12.5 mg-L* SF (C), HG +
25 mg-L* SF (D), HG+50 mg- L™ SF (E). Magnification, x 200; bar = 100 um
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Table1 Effect of HG on transforming growth factor-8, (TGF-p,), matrix metalloproteinase-2 (MMP-2), collagen [ and collagen III content

in CFb at different time points. n = 10, x + s. *P<0.05, * P<0.01 vs control group at same time

Group TGF-B,/pg-mL* MMP-2/ng-mL* Collagen I/ng-mL* Collagen 111/ng-mL*
Control
24 h 5.58 +0.41 0.074 £ 0.01 0.159 + 0.017 7.42 +£0.520
48 h 6.11+0.21 0.095 + 0.009 0.150 + 0.006 8.06 + 0.630
72h 6.52 +£0.10 0.088 + 0.013 0.145 +0.013 9.90 +1.26
HG (25 mmol - L?)
24 h 6.55 + 0.18" 0.103 + 0.004* 0.208 + 0.019* 9.26 + 0.700%
48 h 7.23+0.18* 0.091 + 0.004 0.209 £ 0.014%* 11.80 + 0.730%
72h 8.05 + 0.48* 0.108 + 0.005* 0.194 + 0.016* 11.70+£1.82

Table 2  Effect of SF on TGF-g,, MMP-2, collagen | and collagen 111 content in CFb induced by high glucose at 48 h. n = 4, x s, *#P<0.01

vs control group; "P<0.05, “P<0.01 vs model group

Group TGF-p,/pg-mL* MMP-2/ng-mL* Collagen I /ng-mL* Collagen IlI/ng-mL*
Control 6.59 + 0.335 0.081 + 0.005 0.169 + 0.006 9.261 +0.485
HG (25 mmol-L?) 7.56 + 0.060% 0.101 + 0.004%* 0.222 +0.007%*# 13.56 + 1.028*
HG+SF (12.5 mg-L™) 7.46 £0.079 0.091 + 0.005" 0.220 + 0.005 12.66 + 0.534"
HG+SF (25 mg-L?) 7.19 + 0.240" 0.088 + 0.009" 0.198 + 0.006™ 9.453 £ 0.478™
HG+SF (50 mg-L?) 6.77 £0.197™ 0.085 + 0.006™ 0.177 £ 0.005™ 8.684 £ 0.221™
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Figure 3 Cell cycle charts at different stages. A: Control group; B: HG model group; C: HG + 12.5 mg-L* SF; D: HG + 25 mg-L™* SF; E:
HG + 50 mg- L SF; F: Statistical analysis results. n = 3, x  s. *P<0.01 vs control group; “P<0.05, “"P<0.01 vs model group
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Figure 4  Prohibitin (PHB) expression and metastasis under high glucose at different time points (A). Effect of SF on PHB expression and

metastasis under HG 48 h (B). PHB proteins are shown in green; Hoechst-labeled nucleus are shown in blue. Bar = 20 um. Magnification,
x1 200. The effect of HG on the expression of PHB at different time points (C, D). The effect of SF on the expression of PHB under HG at
48 h (E, F). n = 3, x + 5. *¥P<0.01 vs control group; “P<0.05, “P<0.01 vs model group
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