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[ Abstract | Objective To investigate the therapeutic effect of electroacupuncture at Guanyuan acupoint on
neurogenic urinary retention through microRNA (miRNA)-199a-3p regulating receptor tyrosine kinase c-kit/extracellular
signal-regulated kinase (ERK) pathway in rats. Methods Sixty model rats with neurogenic urinary retention were established
by modified spinal cord transection method and divided into 5 groups by random number table method: model group,
electroacupuncture group, miRNA-199a-3p antagomir (inhibitor) group, miRNA-199a-3p antagomir negative control group,
and electroacupuncture +miRNA-199a-3p antagomir group, and another 12 SD rats were selected as sham group. After group
intervention with drugs, the urodynamics of the rats were tested, and the maximum bladder volume, basal bladder pressure,

and urine leakage point pressure were compared in each group; muscle strip experiment was used to detect the excitability of
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rat detrusor muscles and compare the spontaneous contraction frequency of muscle strips in each group; hematoxylin-eosin
staining was used to detect the pathological and morphological changes of the bladder tissue of rats in each group; the kits
were used to measure the serum levels of inflammatory cytokine cyclooxygenase 2 (COX-2), interleukin (IL-18) and inducible
nitric oxide synthase (iNOS) of rats in each group; real-time fluorescence quantitative polymerase chain reaction experiment
was used to detect the expression levels of miRNA-199a-3p and c-kif mRNA in the bladder tissue; Western blotting was used
to detect the expression levels of c-kit/ERK pathway proteins in the bladder tissue. Results Compared with the sham group,
the bladder tissue of the model group showed severe pathological damage, the maximum bladder volume, basal bladder
pressure, urine leakage point pressure, serum COX-2, IL-18 and iNOS levels were significantly increased (all £<<0.05), the
spontaneous contraction frequency of muscle strips, the expression levels of miRNA-199a-3p and c-kit mRNA in bladder
tissue, and the expression levels of phosphorylated (p)-ERK/ERK and c-kit in bladder tissue were significantly decreased (all
P<C0.05). Compared with the model group and the electroacupuncture+miRNA-199a-3p antagomir group, the pathological
damage of the bladder tissue of rats in the electroacupuncture group was reduced, the maximum bladder volume, basal bladder
pressure, urine leakage point pressure, serum COX-2, IL-18 and iNOS levels were decreased (all P<<0.05), the spontaneous
contraction frequency of muscle strips, the expression levels of miRNA-199a-3p and c-kit mRNA in bladder tissue, and the
expression levels of p-ERK/ERK and c-kit in bladder tissue were increased (all 2<<0.05); the pathological damage in the
miRNA-199a-3p antagomir group was aggravated, the maximum bladder volume, basal bladder pressure, urine leakage point
pressure, serum COX-2, [L-18 and iNOS levels were increased (all <<0.05), the spontaneous contraction frequency of muscle
strips, the expression levels of miRNA-199a-3p and c-kit mRNA, and the expression levels of p-ERK/ERK and c-kit were
decreased (all P<<0.05). Compared with the model group, there was no significant difference in the indicators in the miRNA-
199a-3p antagomir negative control group (all >0.05). Conclusion Electroacupuncture at Guanyuan acupoint can activate
c-kit/ERK pathway by up-regulating the expression of miRNA-199a-3p, thereby reduce the inflammatory damage of bladder
tissue in neurogenic urinary retention rats, enhance the excitability of detrusor, repair the bladder function, and improve the
symptoms of urinary retention in rats.

[ Key words ]| microRNA-199a-3p; c-kit/extracellular signal-regulated kinase pathway; electroacupuncture;
Guanyuan acupoint; neurogenic urinary retention
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Tab 1 Urodynamic test results of rats in each group

n=12,x*s
Grou Maximum bladder Basal bladder Urine leakage point
P volume/mL pressure/cmH,0 pressure/cmH,0
Sham 1.13+0.25 25.51£1.36 38.51+0.95
Model 4.4040.52 30.1841.43 52.9641.03
Electroacupuncture 1.5240.50"4 25.86+1.21°4 38.48+0.82°4
miRNA-199a-3p antagomir 5.9440.63°4 33.7241.19%4 55.7241.12%4
miRNA-199a-3p antagomir negative control 4374047 30.19+1.46 52.9440.94
Electroacupuncture+miRNA-199a-3p antagomir 4.42+0.49 30.21+1.39 52.95+0.97

1 emH,0=0.098 kPa. "P<<0.05 vs sham group; “P<<0.05 vs model group; *P<<0.05 vs electroacupuncture+miRNA-199a-3p

antagomir group. miRNA: MicroRNA.
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E 1 H-ER£EBRNEAXRFEMRARFELSLE (200X)
Fig1 Pathological changes of bladder tissue of rats in each group detected by H-E staining (200 X)

A: Sham group; B: Model group; C: Electroacupuncture group; D: miRNA-199a-3p antagomir group; E: miRNA-199a-3p antagomir

negative control group; F: Electroacupuncture+miRNA-199a-3p antagomir group. H-E: Hematoxylin-eosin; miRNA: MicroRNA.

24 BAKRAbFXEmipRFRFE S5KRT
REAA L, BRI A R RIEANIE R T COX-2.,

IL-18 ., iNOS /K- F4 (P #4<<0.05 ) . SR |
FLEF +miRNA-199a-3p #HIFI41AH L, FLEFH AR
M35 SR AL - COX-2. IL-18. iNOS 7K F-3f%
ik (P#<0.05) ; miRNA-199a-3p #1512 K K

IS RAEAALR T COX-2, IL-18. iNOS /K17
F (P¥<0.05) o SR, miRNA-199a-3p
R0 B o) B 2H A BRI 355 S RE M PR F- COX-2
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*2 FAXRMBREMAEETF COX-2. IL-18. iNOS KFLLE
Tab 2 Levels of serum inflammatory cytokines COX-2, IL-18 and iNOS in each group

n=12,x*£s
Group COX-2/(ng*mL ") IL-18/(pgemL ") iNOS/(UsmL ")

Sham 0.96+0.26 46.05+6.73 12.65+3.53
Model 5312133 130.56+£21.52" 60.87+5.84
Electroacupuncture 1.0840.32°4 47.27+6.94°4 13.1243.75°4
miRNA-199a-3p antagomir 8.47+1.41°4 186.13£27.39°4 102.834£9.27°4
miRNA-199a-3p antagomir negative control 5.35+1.35 129.74£24.02 61.02+6.30
Electroacupuncture +miRNA-199a-3p antagomir 5.28+1.40 131.15+£25.97 60.13+7.28

"P<<0.05 vs sham group; “P<C0.05 vs model group; *P<0.05 vs electroacupuncture+miRNA-199a-3p antagomir group.
COX-2: Cyclooxygenase 2; IL-18: Interleukin 18; iNOS: Inducible nitric oxide synthase; miRNA: MicroRNA.
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199a-3p # 4fill 57 2 AH Fb, H 41 R BRUBS bk 41 41
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miRNA-199a-3p 11 1fill 7 2 K BLJBS It 4H 21 p-ERK/
ERK. c-kit Fik7K-FHFEML (P1<0.05) . S8
RIZHAH L, miRNA-199a-3p #1351 B4 X HE 4 K R
i e 2H 21 p-ERK/ERK ., c-kit ik 7K V22 F L5811
R (PY¥>005) . WE 2, %4,
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mRNA FRiAKFELLE
Tab 3 miRNA-199a-3p and c-kit mRNA expression in

bladder tissue of rats in each group

n=12,x*s

Group miRNA-199a-3p/U6  c-kit/B-actin
Sham 1.02£0.15 0.99+£0.18
Model 0.51£0.04" 0.51£0.20°
Electroacupuncture 0.95+0.21°% 0.90+=0.17°4
miRNA-199a-3p antagomir  0.220.03“*  0.2240.06"4
miRNA-199a-3p antagomir  0.48+0.06 0.49+0.14
negative control
Electroacupuncture+ 0.55+0.09 0.53+0.16

miRNA-199a-3p antagomir

"P<C0.05 vs sham group; “P<<0.05 vs model group; *P<<0.05
vs electroacupuncture+miRNA-199a-3p antagomir group.
miRNA: MicroRNA.

Gl G2 G3 G4 G5 G6 Mr(><103)
p-ERK —| — —= =
ERK | S S S S S s 4

c-kit— D — G — am— a_— ] (9

GAPDH —| 4illls SHES S GEES HED alES— 36
B2 FARMTEZEENEHAKRREMRALR c-kit/ERK

BEEBRIE
Fig 2 Expression of c-kit/ERK pathway proteins in
bladder tissue of rats in each group detected by
Western blotting
G1: Sham group; G2: Model group; G3: Electroacupuncture group;
G4: miRNA-199a-3p antagomir group; G5: miRNA-199a-3p
antagomir negative control group; G6: Electroacupuncture+
miRNA-199a-3p antagomir group. p-ERK: Phosphorylated
extracellular signal-regulated kinase; ERK: Extracellular
signal-regulated kinase; GAPDH: Glyceraldehyde-3-phosphate
dehydrogenase; miRNA: MicroRNA.

F4 BEXRBEMEAR c-kit/ERK BHEEH
AR RIZKFE LB
Tab 4 Relative expression levels of c-kit/ERK pathway

proteins in bladder tissue of rats in each group

n=12,x*ts
Group p-ERK/ERK  c¢-kit/GAPDH
Sham 0.97+0.16  1.23+0.21
Model 0.53+0.12°  0.67%0.13
Electroacupuncture 0.93+0.18°% 1.15£0.24°4

miRNA-199a-3p antagomir ~ 0.240.04"* 0.30+£0.06"*

miRNA-199a-3p antagomir ~ 0.54+0.17 0.65+0.19
negative control
Electroacupuncture+ 0.51%0.13 0.68+0.20

miRNA-199a-3p antagomir
"P<<0.05 vs sham group; “P<<0.05 vs model group; 4pP<0.05
vs electroacupuncture+miRNA-199a-3p antagomir group. p-ERK:

Phosphorylated extracellular signal-regulated kinase; ERK:
Extracellular signal-regulated kinase; GAPDH: Glyceraldehyde-3-
phosphate dehydrogenase; miRNA: MicroRNA.
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