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Abstract
BACKGROUND: Modification by vascular endothelial growth factors (VEGF) contributes to the repair of urethral
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defects using bladder acellular collagen matrix scaffolds. However, there is a dispute in different experimental results.

OBJECTIVE: To investigate the effect of VEGF-modified bladder acellular collagen matrix in the repair of rabbit urethral defects.

METHODS: Forty-eight rabbits were randomized into four groups (n=12 per group): no intervention was done in normal group; an animal
model of urethral defect was made in the model, control and experimental groups, followed by implantation of nothing, bladder acellular
collagen matrix and VEGF-modified bladder acellular collagen matrix, respectively. Rabbit urinary flow rate and maximal urethral pressure
were measured. Hematoxylin-eosin staining was performed on the urethral defects to observe the urethral tissue repair and to detect the
number of microvessels at 1 month after modeling.

RESULTS AND CONCLUSION: (1) At 1 month after modeling, the urinary flow rate and maximal urethral pressure in the experimental group
had no statistical significance compared with the normal group (P > 0.05), but were significantly higher than those in the model and control
groups (P < 0.05). The urinary flow rate and maximal urethral pressure in the model group were significantly lower than those in the normal
and control groups (P < 0.05). (2) At 1 month after modeling, the urethral tissue in the normal group was clear with the epithelial cells being
arranged regularly. The urethral tissues in the model group were relatively ambiguous shown by hematoxylin-eosin staining, the epithelial
cells were arranged disorderly, and a large amount of inflammatory cells in the repair tissue were infiltrative. The epithelium in the
experimental group was well repaired, incompletely degraded collagen matrix and new blood vessels were detected, and no inflammatory cell
infiltration was observed. The mucosal epithelium in the control group was generally repaired, but no obvious neovascularization was visible,
with a few inflammatory cell infiltrations. (1) At 1 month after modeling, the number of microvessels in the experimental group was significantly
higher than that in the other three groups (P < 0.05), and the number of microvessels in the control group was also higher than that in the

model group (P < 0.05). Overall, the use of VEGF-modified bladder acellular collagen matrix in the repair of rabbit urethral defects can
promote local neovascularization and improve the environment for promoting urethral regeneration.

Subject headings: Vascular Endothelial Growth Factors; Urinary Bladder; Urethra; Tissue Engineering

Funding: the Hygienic Science and Technology Research Project of Shandong Province, No. 2015ZR0156
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Table 1 Comparison of urinary flow rate and maximumal urethral pressure in rabbits among groups
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A B ) RS 1A4H 1l P {H HAEJ B0 %) S 1ANH tH P {H
SCgH 3.71+0.15% 3.94+0.21" 11.442 0.032 2.452+0.241% 2.8140.249™ 0.033
o HRZH 3.700.14% 3.89+0.17° 10.894 0.041 2.449+0.240% 2.732+0.245° 0.016
[oEitE:| 3.72+0.17% 3.79:0.19 10.846 0.028 2.481%0.243% 2.541+0.248 31.295 0.019
EH 4 3.96+0.16 3.9620.15 - - 2.842+0.256 2.840+0.251 0.392 0.073
F {8 6.936 7.132 6.442 3.295
P4 0.042 0.019 0.034 0.021

FE: HIEWALLLE, *P <0.05; SR, P <0.05; HxfALLLE:, °P<0.05.
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Table 2 Comparison of the number of microvessels (average
number of vessels per field of view) at 1 month after modeling
among groups
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Figure 2 Histological observation of the urethral defect site in rabbits at 1 month after modeling (hematoxylin-eosin staining, x200)
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