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(Abstract] Objective To investigate the effects of electroacupuncture (EA) initiated at different time windows on bladder
function, fibrotic progression, and the expression of fibrosis-related regulatory proteins in rats with neurogenic bladder (NB) following
spinal cord injury (SCI.. Methods Among 42 adult female SD rats, 8 were randomly assigned to the sham operation group, while the
remaining 34 rats underwent complete transection of the spinal cord at the T8 level to establish an NB model. Twenty —four
successfully modeled rats were further randomly divided into model group, EA1 group, and EA2 group, with 8 rats in each group.
EA intervention was initiated on postoperative days 19 and 29 in the EA1 and EA2 groups, respectively. Acupoints Ciliao (BL32),
Zhongji (CV3), and Sanyinjiao (SP6) were selected for EA treatment, 20 min each time, once daily, for 10 consecutive days. General
conditions of the rats were observed daily. After completion of the intervention in EA2 group, ultrasonography and urodynamic
testing were used to assess bladder wall thickness and bladder function. Bladder morphology was examined visually, and the
bladder index (BI) was calculated. Masson staining was performed to evaluate the degree of fibrosis in bladder tissues and to
calculate the collagen volume fraction (CVF). An isolated bladder detrusor contraction assay was performed to observe detrusor
excitability and contractility. Western blot was used to determine the relative protein expression levels of transforming growth
factor-B1 (TGF-B1), connective tissue growth factor (CTGF), collagen type I (COL 1), and collagen type I (COL II) in bladder
tissues. Results Compared with the sham operation group, rats in the model group exhibited significantly increased bladder volume
and bladder wall thickness (P<0.01), along with marked increases in maximum bladder pressure, bladder perfusion time, and
maximum cystometric capacity (P<0.01). Compensatory bladder enlargement and a significantly elevated BI were also observed (P<
0.01). An increased CVF (P<0.01), accompanied by excessive collagen deposition and disorganized smooth muscle bundles were also
observed. In addition, the contraction amplitude of isolated detrusor strips was significantly decreased, while contraction frequency
was significantly increased (P<0.01). The relative protein expression levels of COL I, COLII, TGF—B1, and CTGF were significantly
elevated (P<0.01). Compared with the model group, both EA1 and EA2 groups showed significant reductions in bladder volume (P<
001), bladder wall thickness (P<0.05, P<0.01), maximum bladder pressure, bladder perfusion time, and maximum cystometric capacity
(P<0.05, P<0.01), as well as decreased BI (P<0.05, P<0.01). The CVF in bladder tissues was significantly reduced (P<0.05, P<0.01),
with decreased collagen fiber deposition and more orderly arrangement of smooth muscle bundles. The contraction amplitude of
isolated detrusor strips was significantly increased (P<0.01), while contraction frequency was decreased (P<0.05, P<0.01). The relative
protein expression levels of COL I, COLII, TGF-B1, and CTGF in bladder tissues were all significantly decreased (P<0.05, P<0.01).
Compared with the EA2 group, the EA1 group showed greater reductions in bladder volume, bladder wall thickness (P<0.05),
maximum bladder pressure, bladder perfusion time, and maximum cystometric capacity (P<0.05), as well as a lower BI (P<0.05). The
CVF was further decreased (P<0.05), with reduced collagen fiber deposition and more organized smooth muscle bundles. The
contraction amplitude of isolated detrusor strips was increased, while contraction frequency was decreased (P<0.05). Additionally, the
relative expression levels of COL I, COLII, TGF-B1, and CTGF in bladder tissues were further reduced (P<0.05). Conclusion The
effects of electroacupuncture vary depending on the time window of initiation. Earlier initiation of electroacupuncture is significantly
superior to later initiation in improving bladder function, alleviating pathological changes of bladder fibrosis, and downregulating the
expression of related proteins in rats with NB after SCL
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Fig.1 Ultrasonographic findings of the bladder among different groups of rats (x+s, n=8)
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Fig.2 Urodynamic findings among different groups of rats (x+s, n=8)

. #P<0.05,*#P<0.01,,



2026 455 46 4 R H 2GR 27244 http://hnzyydxxb.hnucm.edu.cn 921

B

*

D
C 25
2.0

e S
215 3
E =
< 1.0 ©
=)

B3 HEXBRBEMA[ESERREFLER (3+s,n=4)
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