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HE: BA HITHRNA-93(miR-93) A4 FHAL AR R F-BL(TCE-B1) 15 I B J5 5 71 46 1 ) BRI 5 (SUT) R Rk 7 S .
Fik 20144F 1 HZE 20184 1 A, BEITCE i AL AR BECA 1) SULIE A (SULAL 53 41) LUK R0 T IRk K 1697 R RTK:
B JC SUT B Al A s 4 B B0 2 e AR TR (98 (TG SUTZL 53 491)) e s 52 o BUAZ il B RELL 2, L RT-PCR U %€ miR-93 3%
ik, DAEE BRI 7 TGF-B1 B MBI AR 1 1 3R08 , 25 B 0O R TR 70 HTill 2 miR-93 5 TCF-B1 MAHCH: . 5R  miR-93
TE SULS A 9138 BELT 21 1 2RI F I8 SUTA1(0.63+0.18) H(1.12+0.23) , TFG-B1 J% Collagen T #E SULYR A BHIE BELH 41 i) ik
MK T IESUTA[ TFG-B1(0.49+0.12) 1 (0.67+0.15) , Collagen 11 (0.22+0.05) 1. (0.31+0.09) |, SUTZH 578 SUTAH A L, miR-93 #ik
A [ (0.26+0.04) H (1.05+0.12) ], TFG-B1 & Collagen I 75 SUT JF AR it 2T 2 41 g v 1) 3¢ 35 34 B AR [ TFG-B1(0.92+0.20) Lt (1.15+
0.07) ; Collagen T (0.32+0.05) [ (1.02+0.13) ] miR-93 5 AT 5 TRG-B1 FEH 454, I Hal i 45598 m T TRG-B1 kL, HF—
HFFEIE S miR-93 5 FRA M IE L T 7T LA =5 TFG-B1 F %35, T 24 miR-93 1y ZRBgAMHIRT , TRG-B1 23878 T (1=6.590, P=
0.007). £ SUDRAH, miR-93 FikFRMK, /-G TCF-B1 35 T, e S BUR I 57 HEFRAIT
KR RREE RN HARAEKET R KIEITA;  miR-93

Significance of miR-93-mediated TGF-1 regulation of type IIl collagen in
stress urinary incontinence
WU Jia,QIAN Fangbo,WANG Jiajun
Author Affiliation:Department of Obstetrics and Gynecology, Wuxt Maternal and Child Health Care Hospital,
Wuxi, Jiangsu 214002, China

Abstract: Objective To explore the significance of miR-93-mediated TGF-B1 regulation of Collagen Ill expression in stress uri-
nary incontinence.Methods From January 2014 to January 2018, patients with stress-type urinary incontinence (observation group n=
53) and gynecological benign tumor patients (n=53 of control group) admitted to Wuxi Maternal and Child Health Care Hospital affiliat-
ed to Nanjing Medical University were enrolled in the study. The vaginal wall tissue of the subjects was taken and the expression of miR-
93 was determined by RT-PCR. The expressions of TGF-B1 and type Il collagen were determined by Western Blot method, and the
correlation between miR-93 and TGF-B1 was detected by luciferase reporter assay.Results The expression of miR-93 in the vaginal
wall of Sui patients was lower than that of the control group (0.63 0 + 0.18 vs. 1.12 + 0.23), and the expressions of TFG- and collagen
Il in vaginal wall of Sui patients were also lower than those of the control group [ TFG-B1 (0.49 + 0.12) vs. (0.67 + 0.15); Collagen Il
(0.22+0.05) ws. (0.31£0.09) |. Compared with the control group, the expression of mir-93 in Sui group was decreased (0.26 2 = 0.04 vs.
1.05 + 0.12), the expression of TFG-f and collagen Il in Sui fibroblasts decreased [TFG-B1 (0.92+0.20) vs. (1.15+0.07) and Collagen
11 (0.32+0.05) vs. (1.02+0.13)]. MiR-93 can bind to TFG-B1 gene, and the expression of TFG-B1 is enhanced by the binding. In this
study, the effects of mir-93 overexpression and inhibition on TFG were further determined by Western blot, further confirming that miR-
93 overexpression can improve TFG-B. When the expression of mir-93 was inhibited, TFG- decreased (t = 6.590; P=0.007). Conclu-
sions In patients with stress urinary incontinence, the expression of miR-93 is decreased, which mediates the down-regulation of TGF-
B1 expression, which ultimately leads to a decrease in collagen Ill content.

Key words: Urinary incontinence, stress; Transforming growth factor betal; Collagen type IlI; miR-93
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B A G 3 A 2R O PR R AR B A T
B4 G TR ), 1 Ao Es DR L R s AL ol o T 4 vy
BARAEEENEN. BHar, BN Z8esH
TA R 1) R WL 5 4T 245 4l AL 21 S HE T AN
JEA G, FR S A 2R AR B0 L il
R A G SR 2 et R R S R . TR R B
I B (Collagen ) A1 7 i JiE (Collagen 1N ) 2
B, SRR R A A A AU LR E M 2 Y T, B
AR PTIk IVER . AR, SULE A 1B
IO 913 T 773 6 (620 450 A5 £ 2 rp A e Dl e 5 G SUL
2 AH b R 2 L D A e i o2 S e D
By FEZ R, # Ak A K I F (Transforming Growth
Factor, TGF-B) J& — F 1| 1 5 40 Jfd A= < Fn 431k i 28
H R %, A = 5k, B TGF-B1.TGF-B2 1
TGF-B3, HoH TCF-B1 & d5c 32 B A9 {12 £F 4 mi 40 Jfd
PR, LA B hn e D A 32 1 1 Jo 2 11 1 6 ol
T 910 ) D e i S VR FHS7 . S RNA-93 (microRNA-
93, miR-93) K /N3 HEE A g RN A, JHCH 5o 41 il
TR o 3 PR 43 1 4y T R 4 2 1 4 5 ) A A
FER I FRIR , TE MG i oAk L BB 1A AR
KAEE T EAE ™, miRNAs i 50 2k 518 295
W & R R B DI . miRNAs X IR R 1k
FLA AR T, miR-93 £E SUT YR A B2 b 9 18 A%
JIES v 2 K FAAIR ) 4% miR-93 5 SUT & g AL il A1
Ko TGF-B1 55 IR U1 AH G , L5 20 e B 40
Ji b 35 B AR B KL [ miRNAs 2 AH 58 JE L i) 26
IR B A FOLAE A X SUT S A B A i BE 21 41
miR-93 .\ TGF-B1 F kit —L 434 miR-93 . TCGF-B1 5
Ji2 T AR 15 B A SC 1 , #R3 miR-93 \ TGF-B1 7 SUL &
S bIL A R

1 H{MFTE

11 —fAE#R 201441 A 2201841 H ,
ot BE R A B I JE 8 i A g A B U 1 SULI A
(SULAL, n=53) Lk K [F) ) 28 A B E A7 iR R A4 i e
1BYT BRFTAS A JC SUT S HAh 2 B3 45 B I8 S 115 RAE
AREIR N (TG SULA , n=53) WBFFEXT S . AR
MR I S A1 IR B ) 244G 45 45 512 Wi HL oA SU, 4R i
JE N 50~60 % 199 A . SUT 2 Wrks i « 43 3 st 5
Y TP RGBSR, BV R A ngmik  mos it b 47 7 4
5 IR JIE TR G B DR 455 1k i e SR v BR
TR T BEEDZE 1 BY AT A2 W . HEBR AR 1fE : DR
A PR A R TR (POP) 3 Q4R IR K F
60 % 19 N s @I P 4E A IR I R 2R 25 s s DA
P F AR O 5 A8 S IR R Ge e . g AL
R R O A B MG R B AV 4B s B R R
27 B T8 T T A 4l DR A B 4 PR 22 D 2 AL (B

F(2014)1%5 ),

L11  ARAGRSE FHARS M A B I A EE 2
bR AR AR A BUT 2 8UE T -80 CUKFR % R
PRAFF LA A0 5 $5 45 o

1.1.2 A E AR A IEH LR DL & SUTLEAR
BUET 2 40 A 0 T b R 22 B L i A R B 4 AR DA
L B A G AR 008 S R PPHAR R 5 R ) T 5 [ 2%
#R R A F] ; Lipofectamine 2000 %% Y471 A1 RNA
$2 BUIR #) TRIzol 1 T Invitrogen 2% 7 ; ABI PRISM
7700 5 F Ge 0 T2 [ N A W) R GES F] o Tag-
Man miRNA 3% % 5 a5 & 0 T 26 (& 0 FH A= ) R 46
/37l o Roche LightCycler 480 21} %¢ Y i H PCR Y
T a2 AR

1.2 Ak

121 sa A IEARER X H miR-93 7E SUT K
N5 TC SUTAH 3k AN TF], A8 58 R F RT-PCT X}

SULJR A S TE SUT 4955 A BH 3 BE 20 211 miR-93 13
IRUEATIAE , R H Western J7 15 %F TFG-B1 . Collagen
T A4 22 TR A 700 7 o

1.2.2 ma3ER Aoy IE W AT 4k 40 i LA B SUT
LT 4 20 [ 15 3% T 10% 3842 I 4 135 14 B A%
IREEFREE T BT 37 C %A 5% —E AR 1) 41 i
AR B I, W AL ARG 77, OO B A R 0 4
LA TS5

123 R empnit g BOSEIHE K H
WA TN T 96 FLAR Hr , 0 4% FE R 4x10° A4/l . & XT
H&2H (Control) B4 X HEZH (miR Negative Contronl,
miRNC) \miR-93 # 4Ll 2H (miR-93 mimic ) Kz A il 5
2H (miR-93 inhibitor) . XI i 4H : Lipofectamine™ 2000
Y5 S WL FA XS B2 « Lipofectamine™ 2000 5% 4
5 WL Pk & 100 nmol/L [ miR-93 B4 % BE 4 ; miR-
93 #514LI2H - i Lipofectamine™ 2000 % 4451 5 WL LA &
100 nmol/L ) miR-93 #1475 41 I 7 41 . Lipo-
fectamine™ 2000 %% ¢ 5] 5 wL & 100 nmol/L f*) miR-
O3 M, L AT BEE 3 NREAR QRS2 RG 4 24 he
miR-93 B F1 miR-93 il 57 115 | #1751 : miR-93
LY : 5'-CAAAGUGCUGUUCGUGCAGGUAG-3';
miR-93 #ll ] 7] : 5'-CUACCUGCACGAACAGCA-
CUUUG-3,

1.2.4 RT-PCR M & miR-93 # & & K F TRlzol
(Invitrogen 23 7] ) D\ W4T 4 40 g LA f BH 36 BE 21 21
A3 HEHURNA I ZE FE 5 RNA A A e FLAELTE 1.8~
2.0 7 [l Pl 2 SR K o 4% I TaqMan miRNA i
i SRR & AR AE 7 RS 0 cDNA, 51 W) 741 L 3k
3. HL25 WL idif% st WA T PCR RN o I 45
A 294 CAZE 1min, 60 CE AR 1.5 min, 72 CP 14 2
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min, 3535 35 MEA . BRAFATINE 3k B LA K1 ST GBSO + 5
ABI Prism 7700 SDS 4% 4 £ 45 43 #1 miR-93 (1 % 3k . W PR SRR SMREUR BMI/(kg/m?)
miR-93 EI/‘J PCR g'[ % J? ﬁu . miR-93 1F [ﬂ . 5- JoSUL4 53 48.88+5.60 1.32+0.60 22.76+2.03
AGTCTCTGGGCTGACTACATCACAG-3'; miR-93 % SUT4H 53 51.21+7.05 1.29+0.55 23.21+2.88
tH 1.814 1.587 0.830
1] :5-CTACTCACAAAACAGGAGTGGAATC-3',
P1H 0.162 0.097 0.255

1.2.5 Western-blot # M & TGF-B1 ¥4 Z Collagen
I A&CA R FH TSR 1 8 B0 3 32 41 L 47 24 4
PLRFEREH BRI & M. T4 CF, LA 12000 1
min B0 15 mine LS| T2 85 1138 70 G0 2 2
FBH R . DLH FLIL 48 SDS-PAGE fi , A B-actin
YER NS 0% 50 weg 85 I BTRE S #E AT BAE ZE70 VIR
JE R YK 1.5 h )5, 565 2= PVDF I, R 5% 89 i
JEWIH 2R R B3 . A 1: 250 F B Y TGF-B1 it
PR (Abcam 28 7] ) A2 1:400 5 BE 19 Collagen I HriA (1)
F Santa Cruz Biotechnology) , 4 CREF 12 h)T,
AR B B, 25 CF#E 1 he ECLE A,
i 2 Image Lab 4.1 EHMG 5301 & Go X 8 7 it A7 414
53T

1.2.6 % A& FEBHIRE 5 H miR-93. TFG-B1 & Col-
lagen Nl & X 6940 XM ARERS R 293T 41 H T
Wk s 26 T (R 2 A4, B 293 4 Bt LA 5x10°4~/FL 1 25 i
BT 24 LM b . SR A miRecords Hil il TFG-B1 fY
3’-UTR | miR-93 7] flE AU 454 10 5, B HE 5 A miR-
NA-93 &54 47 45 TFG-B1 2K 3°-UTR ¥ 41, i A
pmir-REPORT luciferase AR, B 5 20 BR 144 PN D) i
b B IF AT AR 4 . M S A pmir-REPORTT-
GF B1-3" UTR 445 ki L K %5 4 100 nmol/L 4
miR-93 S [H 4 X B& 2 () microRNAs 7E Lipofectami-
ne™EF 48 h, HEATHR AL YL . BEJT WA 4 MO
PBS P4 2 UK, A 41 24 5 25 0 I Wi 4 S i
T — 2038 5 8 O 2R A D R e X A A R AT 9Ok
R, SRAE D 50 WL, Il 100 WLk H 5¢ 6 2 il
R IR 20, LA 5 35 DS 440 B A i R s 1, T
S K RS A X G, BT RLU A, Bl 5
A 100 L 13 B 98 SCEEASIN T AR, TR 2 5 I 2 RLU
{H, LA RLU &2k H 2GR BE/RLU M B 5OG R BERD Hy
PENCRMHEE . FH- AT 31K .

127 %t F ok AR ATSPSS 20.0 Giit 4K
P (EE IBM AR IR PR & + s Fom , o b
A 9 £ 1) 7 T 5 R FH B2 o K 56, 22 441 Tl 1) He A
PR 2R Ty 25 504 s THECEORN 1 (9% ) e, 2 1) L3
Hx25r8r. P<0.05SIER2ERA G4 E L.

2 #R

2.1 FWARME—MIER  PIAER oW B K
a5 A (BMD) Jr il 25 5 TGt 2# X, Bl
P WK1,

2.2 miR-93, TFG-B1 L K Collagen Il 7£ SUI 5% A
P EEA AR EIRIE  miR-93 7 SULYK A BH I BEL
2 () F R I T 6 SUT 4 (1=7.821, P=0.001) , TFG-
B1 J Collagen I 7E SUT A BH I BEZH 21 v ) 3R TR
I T SUT A (1=8.125,P=0.002) . WLIKI 1,552,

o 1—B-LEh & A, 2— MR AL, 3—F G Ab A K B -, 4—X J,
5—IE S PEIR A
1 TFG-BI.Collagen M4E SULHAIIC SUTL FIEREL LU ek

£2 miR-93 . TFG-B1 . Collagen Il 7£ SUT G A BH1H BE

ML IR + 5
215 Bi%  miR-93 TFG-B1 Collagen Tl
JSut4l 53 1.12+0.23 0.67+0.15 0.31+0.09
SuT4d 53 0.63+0.18 0.49+0.12 0.22+0.05
ofi 4.986 5.289 5.299
P 0.006 0.012 0.010

1 miR-93 N RNA-93, TFG-B1 N #E 4L A K A1+, Collagen Il
Ay AL 5

2.3 miR-93,. TFG-p1 L % Collagen Il 7£ J& X B £F
WHRMPIRIE 45E 21T NG, gE—E T
miR-93 £ ik 5 TFG-B1 & Collagen Ml 7 SUT JEAR A%
2 A 40 M (56 2H) SO 5 B A Bl £ 4 4 i (6 fij
)R . MBS 5 X BEATA L, miR-93 ik R
i (1=7.063, P=0.005) , TFG-B1 f Collagen Il 7 SUI
D AR R 27 4E A0 B b B 3% Gk Y R AIG (1=8.268, P=
0.001). WE2.%3,

4 5

3| —

2 | e— e

1 | Sommeee  OmmSmee

TE1—B-WEhiE 22— TR IR, 3—He A (K 74— iR,
5—JE I PEIR A
B2 TFG-B1.Collagen Il ££ SUT K JG SUTALJFAC BLET 4k 4l AR i 4 1k
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£3 miR-93.TFG-B1 LK Collagen I 75 U 827 4k 40 it £

Fiklx +s
215 miR-93 TFG-B1 Collagen Il
R ZH 1.05+0.12 1.15+0.07 1.02+0.13
pUEZS4) 0.26+0.04 0.92+0.20 0.32+0.05
il 4527 5.126 5.853
P1E 0.009 0.020 0.001

2.4 miR-93.TFG-p1 X Collagen I 3% X5 X
3 miR-93 KK 0] 5 TFG-B1 5L K 454, 7 ELil #t
a7 TFG-B1 WKL, AR — L8
Western il i miR-93 i Fik K& AL 4T TFG-B1
VR, 2 — A E 52 miR-93 i F 3R B4 0L R Al LA
PEE TFG-B1 AYFEIA , 1M 24 miR-93 {3k B 41 il it
TFG-B1 3R BTRF I A T M (1=6.590, P=0.007) .
RS RIS T TFG-B1 /& miR-93 (A= bR , I
3,44,

3 4 5 6
2 ‘_-—-I

| —— e —

e 1—B-Nsh&E A, 22— K IH 73— B8, 4—FH e X R
2, 5—miR-93 il 4, 6—miR-93 A ALIZH
B3 miR-93 B XS AR i Fe ik LAl 6 F TRG-B 1 23k 13m0

£4 miR-93.TFG-B1 K Collagen Il B FKMERISL /% + 5

21 51 miR-93 TFG-B1
Xf R ZH 0.61+0.11  0.96+0.08
miR-93 FIH:Xf IZH (miRNC) 0.63+0.09  0.85+0.10
miR-93 #il32H (miR-93 inhibitor) 1.27+0.15  0.68+0.06
miR-93 1 FiA2H (miR-93 mimic) 1.38+0.12  2.17+0.15
FAH 17.259 21.522
PAH 0.001 0.001

3 itig

H AT 22 5= 2233565 T SULE I 98 S e TR
TRIT R L SR T 96 27 U A T T, Al TR 5 4
o EBR EXT SUTHY & i HL BF9E B4R h e =
AT O H T 2 B PR A A P A R A
PN €A R S I N (7 A TS 2
T RS KB, 7N R 25 B i RE DL A ik
BB S0 A R T A% 35k 28 B R 29 LA K BRIE i 2
e T 2 155 e, ol 95 e P8 . v 1 DR GE B P R, DT
RHPRREE GO o W0 2R 20 S P A1 SR DR o
FEAR, S 2O B ARG L, i S5 (i IR & AR
R P G SE S s @ T el & LR By T fig b
Bi5, AT S B0 S B 40 SR 25 F A sh g ik g,
i e 20 A DR T () 0 T S

U2 5 1 A 2 R 2P 465 4 4L UG st R
Dy T & ¥R AR . AT UL A i R R 6 IR
T AR o B R AR P S, T UL ) R A i
i, B RE (5 AR 45 48 A S A R 55 , R BUR K
AR ARWFFERM, 7E SULR A DB R REZ 21 1L K SUT
JEAR RS 2T 24 240 it %o L TG SUT 2 TIT 2858 Ji 2 P 45
FEA%, H miR-93 & TFG-B1 KL Z I T B L .
TR ) R o A 52 5 = B A 4 2 2 B T (pel-
vic organ prolapse, POP) Fll SUT, IIfii /K 22 56 3% F A i
298 NAE B A SUL Y R B30 £ N [R] B2 BE 19 POP,
ARHWFFEAEG A SULKT G 0K B A v 8 K 36 B (1) POP
s NHEBR RS (A A 5E 8oR , TFG-B1 AT REJZ IR YT
POP A4 v 76 41 5 $2 7R miR-93 7R ] fE i it A &
TFG-B1 M T I 19 i J5t 25 [ 7E POP i A b i 2R3k .
HHLHIZ TFG-B1 AT LA 8 40 i A0 20 g 40 356 o v ok
T 53 I S R R S = W i . TRG-B1 & 5 I
J AR 5 % VIAH G B 4l i L7, miR-29b 1] 3l
11 P4 TCF-B1/Smad 15530 J% , iUHJE TRG-B1 (19 1F
] 9 R o PRAR A S DR X miR-93 5 LIS V) ik
SRR 1 56 R iE— IR AR R .
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VRAEIE ML E DT A IS ZLANNE | i3 5 el 75 B 5 &
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VeHtfs . O BEFAFRE - O EARER " FREF PO ,"ERA, @l RF610041;
‘N REES ERESA, Wl AR 610041

TEE: BHH WEIREEAE MBETE A ML (RET) 075 7 0K 350 38 5 IR BE MRS T s e R, A
& JEI20154F 6 J 22 2016 4F 6 7 U148 A B B e WSt ih B DR BEAE UL VRIS Aroog A 78 491, [ P 3 JBC [ S0 A A {5 78 451) Ay o HEE
o R4 A SIS BT AR RET 7K F-, SR JH IR S 22 08 B (ELISA ) R0 5 95 ALY 5% AR /KF R 2 D Rg 4 A 3l A4k
SRS T B D REFEARIAE , SRR (0 2235 8 7 0 sl S A2 A 98 X 20 D BEHG A , FR 43 M R 38 L 40 H0is A RET Il 75 5%
RS0 FIEESEAR A G, SR 50 R4 (101.48+33.41) pmol/L. (6.49+2.11) mmol/L . (16.43+5.07 )mg/L (112.23+
20.31)mL. (37.28+5.43 ) mL JAH Lt , FR 354 1L 133 B9 A AT TS I WLEF (Ser) [ (186.45+61.38) umol/L ., (138.76+46.81) wmol/
L] i fR ZE A (BUN) [ (13.2124.87) mmol/L. (9.63+3.18) mmol/L] . B2 # 3R & 17 (B2-MG) [ (29.14+9.23) mg/L. (22.47+6.94) mg/
L] & MR A FU(LVEDV) [ (124.98+20.53)mL. (118.43216.13) mL] . 72 % W 4 1 R A B (LVESV) [ (58.12+5.84) mL.
(43.15+5.67)mL 1KV FH , 22 5 A Gt 38 XL (P<0.05) s 5B HTHITAH 1L , 3B HT IS IR EEAE 0L8GE HTs A LT IV 5% 2088 \RET
H 7 Ser . BUN \B2-MG . LVEDV \LVESV /KT B (P<0.05) o PRTEFAE MBI N ENTHT 5 RET B 43 b LI035 % 2 K7
5 Ser .BUN .B2-MG .LVEDV J LVESV ¥ 2 [IEAH2E (P<0. 05) =447 1 4L A BT AT BEHTE RET B 43 He [ (1.32+0.14)x109/L.,
(1.11+0.12)x109/1.]  IfiL 75 AST[ (49.26+6.94) U/L., (39.24+6.83) U/L] J2 ALT[ (53.94+7.09) U/L. (42.96+7.03) U/L ] /K-35 B B 1I%
FHET-4[ (1.53+0.16)x109/L, (1.310.14)x109/L, (56.34+7.63) U/L, (45.37+6.24) U/L . (61.49+8.17) U/L . (48.38+6.26 ) U/L] , 2%
FAGI R (P<0.05) . £5i8  RET [ 45 b iV e 2006 76 R 350 1098032 A7 95 328 A7 1 52 B i KT L 3B 0T 5 K- BEAIR
RET | M35 %% 2B /K P 14 0 5 7T REAT B 0 1 bR E50E BGE HTRe A 15

KEEWR: REAE;  MVEENT;  PISILIANNE; I vE R A



