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Figure 3. Verapamil (VP) significant inhibited the migratory capacity of urethral scar fibroblasts (USFs), which were 
presented as a dose-dependent and time-dependent factor. (A1-A3) show that USFs in the untreated samples. The 
migration partner distances were difficult to be observed after USFs incubated in 10% FBS supplemented DMEM 
for 24 hr (A3). The migration distances were significantly wider (P < 0.01) with VP treated samples (B2, C2, D2) than 
the untreated group (A2) after incubated for 12 hr. There were significant differences (P < 0.01) in the comparison 
of migration ability between groups after treated 24 hr (A3, B3, C3, D3). There were no significant differences of the 
scratch width in (A1, B1, C1, D1) groups (P < 0.05).
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15]. Mishima K et al. suggested that N-type Ca 
(2+) channels participate in multiple steps of 
renal fibrosis and its blockade may, thus, be a 
useful therapeutic approach for prevention of 
renal fibrosis [16]. Topcu SO et al. stated that 
verapamil significantly prevented impairment in 
renal function and also prevented upregulation 

of p53, Fas, and PCNA during urinary tract 
obstruction [17]. Kazama I et al. demonstrated 
that benidipine slowed the progression of renal 
fibrosis in rat kidneys with advanced chronic 
renal failure [18]. A study revealed that vera-
pamil suppresses NE-induced cardiac fibro-
blast activation by inhibiting Ca2+ channels [19]. 

Figure 5. Verapamil decreases protein levels of Collagen I, changes the collagen volume fraction (CVF) in vivo. A. 
Representative images of collagen I proteins of urethral scar cross-section with immunohistochemistry; B. Repre-
sentative images of histological section of CVF (VG staining); C. Representative images of histological section of 
urethral cross-section (HE staining); D. Quantitative analyses results of Collagen I protein expression (mean ± SEM, 
n = 6, P < 0.05); E, F. Quantitative analyses of CVF (mean ± SEM, n = 6, P < 0.01).


