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Effect of moxibustion at “Guanyuan” (CV4) on mitochondrial iron metabolism in spinal

cord tissue of rats with urinary retention after spinal cord injury
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[ABSTRACT] Objective To observe the effect of moxibustion at “Guanyuan” (CV4) on urodynamics and
mitochondrial iron metabolism in spinal cord tissue of rats with urinary retention after spinal cord injury (SCI) ,investigate
the mechanism of moxibustion in treating urinary retention after spinal cord injury. Methods Forty-four Wistar rats
were randomly divided into a sham operation group (n=12) and a modeling group (n=32). The urinary retention model

after SCI was established using Allen’ s impact method in the modeling group. Twenty-four successfully modeled rats

[DOI] 10.13702/}.1000-0607.20251082

S| AR BOUE MR G A U, 45 3 R S TR BE I 4 R B K R A A 2 ok AR AR A S i [T #F IR AT L 2026,51(11) ¢
1522-1530.

B SRR : B 5 [ RFHFIE 45 H (No.82474613) 3 7 44 T & 25 B 2= 0F 58 £ 1 (No0.2023ZXZX1037) 52023 4F BT R 44 1P 2 2 W — i~
A B2 WF5E L T (No.HSRP-DECTCM-2023-2-22) 5

BB 1EH X & HF , E-mail : lem0428@163.com



BB 5T - 1523 -

were then randomly divided into a model group (n=12) and a moxibustion group (n=12). Rats in the moxibustion group
received moxibustion at CV4 for 15 min once daily for 14 consecutive days. After the intervention, urodynamic
parameters including bladder maximum capacity, bladder leak point pressure, and bladder compliance were measured.
HE staining was used to observe the morphology of the injured spinal cord segment. The ultrastructure of spinal cord
neuronal mitochondria was observed by transmission electron microscopy (TEM). Iron deposition in the injured spinal
cord segment was detected by Prussian blue staining. The activity of mitochondrial respiratory complex | in spinal cord
tissue was measured by colorimetric assay. Western blot was used to detect the relative protein expression levels of
ferritin heavy chain 1 (FTH1), ferritin light chain (FTL), voltage-dependent anion channel 2 (VDAC2), mitochondrial
ferritin (FTMT), CDGSH iron-sulfur domain-containing protein 1 (CISD1), and CDGSH iron-sulfur domain-containing
protein 2 (CISD2) in spinal cord tissue and mitochondria. Results Compared with the sham operation group, the
model group exhibited significantly increased bladder maximum capacity and bladder compliance (P<0.01) , and
decreased leak point pressure (P<0.01). Histologically, the spinal cord tissue displayed extensive vacuolization, severe
erythrocyte infiltration, and significant iron deposition. TEM revealed swollen mitochondria with vanished cristae and
partial membrane rupture. Moreover, the activity of mitochondrial respiratory complex | was significantly reduced (P<
0.01). Protein expressions of FTH1 and FTL, as well as mitochondrial FTMT, CISD1, and CISD2, were significantly
down-regulated (P<0.01) , whereas VDAC2 expression was significantly up-regulated (P<0.01). Compared with the
model group, the moxibustion group showed decreased bladder maximum capacity and bladder compliance (P<0.05),
and increased leak point pressure (P<0.05). The histopathological damage was notably alleviated, with reduced
erythrocyte infiltration and iron deposition. Mitochondrial morphology was largely intact, with an increased number of
normal mitochondria. The activity of mitochondrial respiratory complex | was significantly elevated (P<0.05).
Furthermore, the protein expressions of FTH1, FTL, FTMT, CISD1, and CISD2 were significantly up-regulated (P<
0.05, P<0.01) , while VDAC2 was significantly down-regulated (P<0.05). Conclusion Moxibustion at CV4 can
improve bladder function in rats with urinary retention after SCl. The mechanism may be related to its function in
regulating mitochondrial iron metabolism in spinal cord tissue, thereby repairing the injured spinal cord and promoting
the micturition reflex.
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Comparison of maximum bladder capacity, bladder pressure at the leak point, and bladder compliance between

sham operation and modeling groups (x+s,12 rats in the sham operation group,24 rats in the modeling group)
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