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Abstract: Objective To investigate the effect and mechanism of
quercetin on the recovery of pelvic floor function in a rat model of stress
urinary incontinence (SUT) by regulating the Janus kinase 2 (JAK2) -
signal transducer and activator of transcription 3 ( STAT3 ) pathway.
Methods
(NC) group, SUI group, low —, medium — , and high — dose quercetin
(L, M, H - quercetin) groups, and H - quercetin + JAK2 — STAT3
activator RO8191 ( H - quercetin + RO8191) group according to the

Female SD rats were selected and assigned into the control
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criteria of 12 rats in each group. Each administration group was administered daily according to the dose, for 5
consecutive weeks. Subsequently, the urodynamics, intravesical pressure, pelvic floor function — related parameters of
rats and the surface electrical signals of pelvic floor muscles were detected. The oxidative stress indexes were detected
by ELISA and DCFH — DA fluorescent probe. HE staining was used to observe the pathological changes of urethral
tissue. Moreover, protein expression was detected by Western blot. Results In the SUI group, the density of cells and
cell nuclei in the rat urethral tissue decreased, the cells atrophied and were arranged in a disordered manner with
uneven staining, the muscular layer became thinner, the interstitial spaces widened, and intracellular vacuolation was
observed. The urinary leakage point pressure, maximum volume, abdominal pressure, urinary leakage point pressure
when abdominal pressing, urination time interval, urination efficiency, vaginal systolic pressure, vaginal resting
pressure, type | and type Il pelvic floor muscle fiber potentials, supeioxide dismucase ( SOD) and glutathione
peroxidase ( GSH — Px) in the SUI group were lower than those in the NC group, while the residual urine volume,
urine output, bladder neck range of motion, urethral rotation angle, malondialdhyde ( MDA) , reactive oxygen species
(ROS) fluorescence intensities, p — JAK2/JAK2, and p — STAT3/STAT3 were higher (P <0.05). The urinary
leakage point pressure, maximum volume, abdominal pressure, urinary leakage point pressure when abdominal
pressing, urination time interval , urination efficiency, vaginal systolic pressure, vaginal resting pressure, type [ and
type Il pelvic floor muscle fiber potentials, SOD and GSH - Px in the L., M, and H — quercetin groups were higher
than those in the SUI group, while the residual urine volume, urine output, bladder neck range of motion, urethral
rotation angle, MDA, ROS fluorescence intensities, p — JAK2/JAK2, and p — STAT3/STAT3 were lower (P <0.05).
The urinary leakage point pressure, maximum volume, abdominal pressure, urinary leakage point pressure when
abdominal pressing, urination time interval, urination efficiency, vaginal systolic pressure, vaginal resting pressure,
type [ and type II pelvic floor muscle fiber potentials, SOD and GSH - Px in the H — quercetin + RO8191 group were
lower than those in the H — quercetin group, while the residual urine volume, urine output, bladder neck range of
motion, urethral rotation angle, MDA, ROS fluorescence intensities, p — JAK2/JAK2, and p — STAT3/STAT3 were
higher (P <0.05). Conclusion Quercetin may restore pelvic floor function in SUT rats by inhibiting the JAK2 -
STAT3 pathway.
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Table 1 Effects of quercetin on urodynamic parameters in rats(x £s,n=12)

leak point pressure
group

maximum capacity

abdominal leak point pressure urination interval

(mmHg) (mL) (mmHg) (s)
NC group 41.36 +4. 16 7.21 £0.74 37.55 £3.78 395.26 +40. 12
SUI group 12.08 +3.47* 1.56 £0.57* 10. 34 £2.98* 123. 45 +33. 66°
L — quercelin group 18.43 +3. 66" 2.91 0. 65" 15.78 £3.31" 216.57 £36. 20"
M — quercetin group 26.15 +3. 72" 4.67 +0. 69" 26. 11 +3. 52" 296. 10 +37. 14"
H - quercetin group 38.77 £3. 97" 6.95 +(. 72" 36.04 3. 65" 364. 21 +38. 79
H - quercetin + RO8191 group 15.29 +3.51° 2.15 £0.59° 13.20 £3. 16° 179.64 £35.71°

TE: 45 NC 445, P <0.05; 5 SUT 41 14, P <0.05; 5 L - Wil lg AL L4, P <0.05, 55 M - Ml iz K 1L %8, P <0.05, 5 H - I iz F 1L %%,

‘P<0.05,

Note:*P <0. 05 compared with NC group; "P <0.05 compared with SUI group; °P <0.05 compared with L — quercetin group; P <0.05 compared with

M - quercetin group; °P <0. 05 compared with H — quercetin group.

R2 MR KRB RS PR R0 (% 5,0 =12)

Table 2 Effects of quercetin on intravesical pressure parameters in rats(x £s,n=12)

group residual urine volume (mL/d) urine output(mL/d) urination efficiency( % )
NC group 0.98 +0.26 49.63 £10.77 90.03 +9. 11

SUI group 3.52 0. 37° 137.25 £13.92° 32.06 +7. 36"

L — quercetin group 2.91 +0.31° 113.78 +13.22" 46.51 +8. 14"

M - quercetin group 2.26 £0.29" 76.31 £11. 14" 70.32 +8. 53"

H — quercetin group 1.37 £0. 27" 54.19 +10. 95" 86.50 8. 78"d

H - quercetin + RO8191 group 3.32 +0.34° 123. 64 +13.75°¢ 40.08 +7.93°

U+ 15 NC 41H42,* P <0.055 55 SULALHLEE," P <0. 055 5 L~ M 341 LLAZ, “P <0.05, 5 M~ Hif % % [LA%, P <0.05, 55 H - it 3 Hege, P <0. 05.
Note:*P <0. 05 compared with NC group; P <0.05 compared with SUI group; °P <0.05 compared with L — quercetin group; ‘P <0.05 compared with

M - quercetin group; °P <0. 05 compared with H — quercetin group.
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Table 3 Effects of quercetin on pelvic floor function — related parameters in rats(x £s,n =12)

group

bladder neck mobility

urethral rotation

vaginal contraction pressure

vaginal resting pressure

(em) angle(°) (emH,0) (emH,0)
NC group 0.67 +0.08 32.06 +4. 51 59.30 +5. 61 57.16 +5. 81
SUT group 1.45 +0.15° 51.23 5,22 33.12 +4. 30" 30.22 +3. 28"
L — quercetin group 1.21 +0. 13" 46.62 +5. 03" 39.08 5. 08" 37.15 +5.53"
M - quercetin group 0.98 +0. 11" 40. 17 +4. 85" 47.23 +5.33" 44.98 £5. 60"
H — quercetin group 0.72 £0. 10> 34.25 +4. 66! 56.92 =5, 52bcd 56.72 5. 7404
H - quercetin + RO8191 group 1.33 +0. 14° 48.16 £5. 14° 35.72 +4.63° 34.29 +£5.41°

FE: 5 NC U #,"P <0.05; 5 SUL A1 HL4R,P P <0.05; 5 L — it je 41 H 5, P <0.05, 5 M - #if jz 2 H ke, P <0.05, 5 H - #if j 2 H %%,

‘P<0.05,

Note: *P <0.05 compared with NC group; "P <0.05 compared with SUT group; °P <0. 05 compared with L. — quercetin group; P <0.05 compared with

M - quercetin group; ‘P <0. 05 compared with H — quercetin group.

R4 E RN R AR IL A R TGS A (2 £ s,
n=12)
Table 4 Effects of quercetin on surface electrical signals of pelvic

floor muscles in rats(x +s,n =12)

type I pelvic floor type II pelvic floor

group muscle fiber muscle fiber
potential (mV') potential (mV')
NC group 18.56 +1.90 21.68 +£2.20
SUI group 7.65 +1.10° 9.11 1. 36"
L - quercetin group 10.33 +1.37° 12.07 +1. 55°
M - quercetin group 13.82 1. 65 15.34 £1. 87"
H - quercetin group 17.67 +1.84"¢  19.55 +2. 03"
H - quercetin + RO8191 group 9.02 +1.23° 11.66 +1.46°

U+ 5 NC 41HA, P <0.05; 55 SUL41Huge, PP <0. 05555 L — it 441
FHE, P <0.05, 5 M - #fitj # W, P <0.05, 5 H - fif ) % 52,
°P<0.05,

Note: *P <0.05 compared with NC group; P <0.05 compared with SUT
group; °P <0.05 compared with L — quercetin group; ‘P <0.05 compared

with M — quercetin group; “P <0. 05 compared with H — quercetin group.

5 WREEXNKBREMNMBIEIRHENE
WE 1 135 B, SUL 2445 NC 45 SOD .GSH - Px

RS OMHRFR KRR ARSI (2 25,0 =12)

FAIG, MDA (| ROS %255 FE & (P < 0.05) ; LM,
H - #i iz 2% 40 %% SUI 40 SOD ,GSH - Px F} &, MDA |
ROS ¢ YGoREEEAL (P <0.05) ; H - #if 2 & + RO8191
ZHAGH — i} iz Z 20 SOD  GSH - Px &%, MDA \ROS 7%
JCEREETFE (P <0.05) DA 25 R BT, i 2 2 ml 92
it AR A

NC group SUI group

L-quercetin group

H-quercetin+tRO8191 group

M-quercetin group
1 #5200 ROS JKF-(DCFH - DA 556 HEE < 100)
Figure 1  Effect of Quercetin on ROS Level (DCFH — DA fluores-
cent probe x100)

H-quercetin group

Table 5 Effects of quercetin on oxidative stress indexes in rats(x £s,n =12)

group SOD(U/mg) GSH - Px(U/mg) MDA ( nmol/mg) ROS fluorescence intensity(a. u)
NC group 85.26 +8.63 45.32 £4.58 1.12£0.33 7.82+3.27

SUI group 42.31 £7.71° 18. 66 +3.98* 4.77 £0.50° 43.60 =4, 42°

L — quercetin group 58.66 +7.99" 29.81 +4. 16" 3.26 £0. 43" 29.51 =4.01°

M - quercetin group 71.05 £8. 25" 36.75 +4. 32" 2.18 0. 41" 17.66 3. 85"

H - quercetin group 83. 14 +8. 41" 43.60 +4. 41" 1.34 0. 38" 9.53 3, 72"

H - quercetin + RO8191 group 50.43 +7. 86° 24.50 +4.07°¢ 4.13 £0.47° 34.55 +4.16°

T NC LR, P <0.05; 5 SUL 4L IAE," P <0.05; 15 L — it AL AL, P <0.05, 55 M - it f K HL 4, P <0.05, 15 H - il F L #L,

‘P<0.05,

Note: *P <0.05 compared with NC group; "P <0.05 compared with SUT group; °P <0. 05 compared with L. — quercetin group; P <0.05 compared with

M - quercetin group; ‘P <0. 05 compared with H — quercetin group.
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F A
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Figure 2 Quercetin affects pathological changes of urethral tissue
(HE staining, x 100)
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Figure 3
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Note: A: NC group; B: SUI group; C: L — quercetin group; D: M — quer-

Western blot detection of the protein expressions of

cetin group; E: H - quercetin group; F: H — quercetin + RO8191 group

RO MHEEIKBEARBAEI (v £5,n=12)

Table 6 Effects of quercetin on protein expression in rats(x +s,

n=12)

group p -JAK2/JAK2 p - STAT3/STAT3
NC group 0.24 0. 03 0.44 0. 05
SUT group 0.72 +0. 08* 0.90 £0. 10*

L — quercetin group 0.59 +0. 06" 0.78 +0. 08"

M — quercetin group 0.43 0. 05" 0. 65 £0. 07"

H — quercetin group 0.28 £0. 04" 0.50 £0. 06"
H - quercetin + RO8191 group 0.66 +0.07¢ 0.82 +0.09°

TE: 5 NC 4 H#, P <0.05; 5 SUL 4 %, P <0.05; 5 L - Mt i 2241
HE, P <0.05, 5 M - #itj Ll P <0.05, 5 H - Hiit jz # H#k,
°P <0.05,

Note: *P <0.05 compared with NC group; "P <0.05 compared with SUT
group; °P <0. 05 compared with L — quercetin group; P <0. 05 compared

with M — quercetin group; P <0.05 compared with H — quercetin group.
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