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BERMEM RGN FERRZEIIEREBEEZKA.
SZEABAE MMP-2, TIMP-2,
TGF-B1 7K F RIS

B, S, KA®
(1. W H A A LB 25 hots PR, T 5702065 2. MR A4 LB 5 b I 4 IR, 11 570206)

S Ba. ?”7:39”{%ﬁﬂ?%ﬁi%fi’fﬁﬁfﬂ)ﬁﬁiﬁélﬁﬁ‘éKﬁﬁ%(pelvic floor dysfunctional disease, PED) H 4 ZIS
WA B IWLE A S HE 7 4 @ A -2 (matrix metalloproteinase-2, MMP-2) . FF 4R B A G 8
HHI -2 (tissue inhibitor of metalloproteinase-2, TIMP-2). %ﬂjﬂifﬁ?—ﬁl(transfbrming growth
factor-B1, TGE-B1)/K VRIS, Fik: PEI20194E9 H £20204F9 H i 44 10 4 JL 3 BE 27 rhuo i
BRI 1S0%I 7~ JFPED R, BENLAY N34, B4 sofl. H ALY T Kegel ZL K NLIINZE, BALL T
HL A W) BB YT . CHLZ T Kegel A IS LV ZREK & v BUAE ¥ SOBR YT, A g3 H o Xk
3L IRST RARIT TG AL . ZWURLAL . #0525 B L2 (pelvic organ prolapse, POP)-Q
S PEAETE A, IR ALK BEAL SR MMP-2 . TIMP-2, TGE-P1EIAKF. &8 CHIBIT
SRR H92.00%, 15 TAZL(70.00%) FIBLL(76.00%), 25545 Giit 27 L (P<0.05) . EIT )T,
CH AN T MWL 2126 | 1SS 4 Lis R A (B 3 12 % & A4 . BAL(P<0.05), HBA R E&T
AZ1(P<0.05). JAYT)E, CHIPOP-QIMMSE 5AL] . BALAH LI & FEAIK(P<0.05), BAIPOP-Q4M 155
RHAHAMI, EREGIHFEL(P>0.05), 1GI7)E, A, BH . CHZE & E I IE- IR K EE T
ﬁﬁﬂﬂ%(l’elvic Organ Prolapse/Incontinence Sexual Function Questionnaire-12, PISQ—IZ)ﬂ%}’ﬁfJ’Uﬂ\]
26.34£5.67 . 28.96£5.31, 32.88+5.29, ERAFEII¥E X (P<0.05). JAITfE, CAIMMP-27K i3
& F A4 . B4 (P<0.05), TIMP-2. TGF-B1/KF 1 & m TA4L . B4 (P<0.05), HBA&IEHAZIAL
TAZ(P<0.05), ZEit: NN AT JEPFDYT AR 3, REUBI s B RN, sk
HEA
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Effects of electrical stimulation biofeedback on pelvic floor
muscle strength, pelvic floor muscle potential and levels of
MMP-2, TIMP-2 and TGF-B1 in patients with postpartum
pelvic floor dysfunction

ZENG Xiaodan', LI Changhongl , ZHANG Chunyu2

(1. Department of Obstetrics, Women and Children Medical Center of Hainan Province, Haikou 570206;
2. Department of Women’s Health, Women and Children Medical Center of Hainan Province, Haikou 570206, China)

Abstract Objective: To explore the effects of electrical stimulation biofeedback on pelvic floor muscle strength, pelvic floor
muscle potential, matrix metalloproteinase-2 (MMP-2), tissue inhibitor of matrix metalloproteinase-2 (TIMP-
2) and transforming growth factor-p1 (TGF-B1) in patients with postpartum pelvic floor dysfunction (PFD).
Methods: A total of 150 postpartum PFD patients admitted to Hainan Women and Children’s Medical Center
from September 2019 to September 2020 were randomly divided into 3 groups with 50 patients in each group.
The A group was given Kegel pelvic floor muscle training, the B group was given electrical stimulation biofeedback
therapy, and the C group was given Kegel pelvic floor muscle training combined with electrical stimulation
biofeedback therapy for 3 months. The clinical efficacy, pelvic floor muscle strength, pelvic floor muscle potential,
pelvic organ prolapses (POP)-Q stage, quality of sexual life, and the expression levels of MMP-2, TIMP-2 and
TGF-B1 in pelvic wall tissue were compared between the two groups before and after treatment. Results: The
total effective rate of the C group was 92.00%, higher than that of group A (70.00%) and group B (76.00%), and
the difference was statistically significant (P<0.0S). After treatment, the pelvic floor muscle strength measured
by hand and the maximum potential values of class I and class II fibromuscular in the C group were significantly
higher than those in the A and B group (P<0.05), and that in B group was significantly higher than that in A
group (P<0.05). After treatment, the POP-Q staging grade of the C group was significantly lower than that of the
A group and B group (P<0.05), and there was no difference in POP-Q staging grade between B group and A group
(P>0.05). After treatment, the scores of Pelvic Organ Prolapse/Incontinence Sexual Function Questionnaire-12
(PISQ-12) in the A group, B group and C group were 26.34£5.67, 28.96+5.31, 32.88+5.29, respectively, and
the difference was statistically significant (P<0.05). After treatment, the level of MMP-2 in the C group was
significantly lower than that in the A group and B group (P<0.05), and the levels of TIMP-2 and TGF-1 in the C
group were significantly higher than those in the A group and B group (P<0.05), and the changes of indexes in B
group were better than those in A group (P<0.05). Conclusion: Electrical stimulation biofeedback is effective in
the treatment of postpartum PFD, which can enhance the pelvic floor muscle strength and improve the quality of
sexual life.

Keywords  pelvic floor dysfunction; electrical stimulation biofeedback; pelvic floor muscle strength; quality of sexual life;

matrix metalloproteinase-2; tissue inhibitor of metalloproteinase-2; transforming growth factor-p1
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JEwmELWNIES, AT RES hs, I
Bk B H Y. RN 4 H 2K I RERY
HEH AL, R L & RE 98 5 | 2%
LBk shile s, e AR RER &2, TR
Ui MR OBKTE . RS A A S E ) 5
i R — MR B2 M T 480 el i A A e A
R H RS AR WA R R 52 B A IR T R AR
2, HAT AR A A A RN LS B I 0 R L 2
B, BT AEABIT 5%, BHAn, BN A Y R
BT AEPED H Y N i AL TR R B B, T H A
DT HAE P 5 . B T (pelvic
organ prolapse, POP) 3 441 L i 4 )& & 1
fif}-2 (matrix metalloproteinase-2, MMP-2) K HA1fI i
?(tissue inhibitor of metalloproteinase-2, TIMP-
2) Wil kA, i A AR -1 (transforming
growth factor-p1, TGF—ﬁl)ﬂfﬁi&MMP—Zé’ﬁE\ i
SEMMP-235 P, X A fE 2 PED M E HIHL I Z —
FET U, ASAF SR H A ) RIS Kegel
JE LB X 7™ JE PED JR 35 2K LT . 28I LA AL Y
S K FAE FHBL

1 g 5F*

1.1 W&

PEE20194F9 H £20204F9 A i &4 10 & )L
B 2 thun OB 19 15041 77 5 PED AR 3 4R S BIF 58 0
%, KRB FRE D H3H, GBS0, A
4. FE20~39(30.1516.28) %, IREIEH (body
mass index, BMI)N19~27(25.68+1.25) kg/m’;
IR ok 76, 19144, 2401841,
311 IS E B (pelvic organ prolapse,
POP)-Q4rA M3 20, 1181841, B4l . 4F
#21~38(29.55£6.51)% , BMIN20~28(25.47+
1.32) kg/m’; ZLICALTI o8, 19134,
2501701, 3% 124; POP-QJrH MIiH30%, 11
2015, C4l: 4F#20~40(30.05+6.40)% , BMI K
19~29(25.62+1.30) kg/m’; ZHICWLII 0 ho2k
8, 1901261, 2901661, 39¢146]; POP-Q4r
e, o, 3 I — M EOR A, %
STGEI ¥ L (P>0.05), HA W HE,

YARRUE: 1)IRAGE A, H&BE R
s 2) = fE6~8E i BLR KA skpor, HAZJENLT)
B <3, POP-Qu I MNI~11]; 3)BMI<30kg/m’;
RO EA R S)BEFEAERE. HBRiR
HE: )7 B AW 2) M RAET RGUERYY; 3) 8
A HAb ™ H AR s 4) B IFA BN s) A

FEER RO 5 6) A7 7E AL AR W) RS T A
IR, WA . SREAR &R,

1.2 A&

AR Kegel LR WLUIN SR, F= HAE Y+ 145
SRR B XTI E, Z e At
IR FHIE RITT], 4ER3~10 sIGMIRACKS , &
LEPEIR15~30 min, BERZ22~31K, 68117
B, ELIRIT 2T, 12,

BZH R B i 3 A W I R YT, Bk T &
T BHSRE T eSO, SR VETT R
Pk 5E . WRESE, BRI IRIRTT o R
JEE N7 LA BB 5 JERnE 235 RS UL A A WL AL TG AT r] AN 3 Jek
JAE, AR AW IS S AT R RS I 25
EUEIRIT3IR, ZE R AR 2K, ELRIT
12 .

C 4 SR B 7 WLYI 2 1 & F 300 326 0 = it v
I, IRIFAZL . BHL, JRIFEFEN 124

1.3 ME4EIR

D) ZENEALT o e 7 il Tk 8 o 2 iS
WL, W e 2 T s AR R E IS B R
b, TS EIREZIAN R E M, K50
Wi iE , JEAR AR B a . AERRRSE] L W
KBTS 0. WL TCWR S ; 19: NS
sl , dEREREE <1 s, ORI 29 LA
wRar A, AERF2 s, Wik 39 LA SE 4R
i, (HEAXPL, 4EFRF3 s, W3 ; 4% M
Mot elds, HABRBSPL, dEdrntn4 s, fad
4 SY: WA S ds, Frexidt T4, 48
Femflal>s s, Wdgsik. 2)@IRNBAL, TIRYT
I R 230 0 B 5236 97 {30 & A8 3 25 IR 128 ST
KA Y e KB AIE . 3) 75 0 & 5 B T2 15 & .
FIAIT HI G R FIPOP-QIL IV Al M 4 40 0 28 5
ML, ool oL 1o i ATV, g
W8, R U] A IS T RE BE A ™ R, 4) PR TR
JRHE R A AR - DR 2 AR T i )
(Pelvic Organ Prolapse/Incontinence Sexual Function
Questionnaire-12, PISQ—IZ)TS{Z’TE,%%@d:{ﬁﬁE
o, S EEE L R AR,
KAOT R 48, o3 BOB R AR B M AR TR B BT, TEVR
SYHTANA YT S & AT 1. S)MMP-2, TIMP-2,
TGE-BL/KV-. TEEFEAMGRENEL T, TIRIT
IR QRITENLEN . WBITai R a1 M), TETCH
WS T ARITIVIBCE & BB BEZH 2, 2R B4R
KRS R AE TRA T, A FEAS I8 4R 58 UG R
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FHEE I 586 5 1 5 5 W55 205V (polymerase chain
reaction , PCR)JEM ML LI MMP-2, TIMP-2,
TGF-B1&IETE N

1.4 fr ik fir

R B IR R A8 O A 1 DL ) 3T e PR T R A
PR B S IR 00T IR & & AR R R
A BE R Rz i ks, H
PRIGER B <2/ JA AR A IRAR B IE R Sk
BT RN E N TR . BARCR=(R R+ /
KM x100% .

PR 2 S FE IR K F Ingelman-Sundberg ik #4743
G, BB B UL FT T IE B0k N kAR R K
A, IRKREERE =20/, BT RRE; PE
fREEE N HUGE . kA A Elwir, HE%E

PR A AR BOE R RO 2 B R L I A

1.5 Git=4b18
K HISPSS 22.040 i1 24 B A kA7 K 4y Hr, 3T

F13AIGKIT R L3 (n=50)

Table 1 Comparison of clinical effect among the 3 groups (7=50)

BT A IR A BT 2257, ¥ R de o 22
(xxs) s, ZHM BRI HRNZTr 2200, W
Agity s, L PN L ECR I SNKE (g4
%) s HHECGOR R (9) R, SR Z (BT
BHFEATR SR . P<0.0S 2 A GLiT 7 X

2 #HR

2.1 IERITH

CHMAMFHE R TAL . B4L(P<0.05); A
H 5B A ROR LR 22 4t 1248 L (P>0.05,
1),

2.2 BEMAREZEAE (A

BITHD, AR TS . RIS 4 K
PLfE . TRHLEF 2 KAOLE LB, 223 RS+
H X (P>0.05); HiGITHIMLL, BT EIHAIRT
WALy B 125 LA 2 fe R A . DI LT 2 fe K
FL AV i 2 48 755 (P<0.05), HLCH W %7 TA41 . B4
(P<0.05), B3 TAZ(P<0.05, #£2).

25 R/ [B1(%)] AL/ 11(%)] Jesk/1151(%)] SRR [H1(%)]

A 17 (34.00) 18 (36.00) 15 (30.00) 35 (70.00)

B4 22 (44.00) 16 (32.00) 12 (24.00) 38 (76.00)

CH 31 (62.00) 15 (30.00) 4(8.00) 44 (92.00)

x 10.858
0.028

R23EBFTAIER RN R AR B AL (n=50)

Table 2 Comparison of pelvic floor muscle strength, pelvic floor muscle potential before and after treatment among the

3 groups (n=50)

o R TF-MALTy IENE Y i KR /uv I Y K HL A fuv
TRITHT BITIE TRITHT BITIE TBITHI BITIE

A4 1.78 +0.51 3.26 £ 0.74* 15.33 291 23.08 = 6.50* 2443 +5.17 35.01 % 6.92*

B4 1.77  0.54 3.81 +0.69* 15.25 +2.88 27.11 + 6.35% 2432 + 5.20 39.17 + 7.06*"

c4l 1.75 + 0.49 422 +0.83% 15.28 +2.70 30.45 + 6.23*° 24.12 + 5.04 44.06 +7.35*°

F 0.044 20.323 0.010 16.829 0.047 20.283

P 0.957 <0.001 0.992 <0.001 0.954 <0.001

SIRITHIAHLL, *P<0.05; SA4IAHIL, “P<0.0s; HBAIAHLL, “P<0.0s.
Compared with before treatment, *P<0.05; compared with group A, “P<0.05; compared with group B, “P<0.05.
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2.3 POP-Q Y HATE R

HITHT, 3HPOP-Qr M LB G it % 2% 57
(P>0.08); A¥T e, CHPOP-QIMH N W& T
A4l . B4 (P<0.05), A HBHZEPOP-Qr L
B, 2RI E X (P>0.05, %&3).

2.4 HEERE

WITHT, 3PISQ-12 800 s, 2R L4
¥ X (P>0.08); HBIT)E, 3HIPISQ-12 85 T+

3 3447 B /FPOP-Q 4 HALL B (n=50)

Table 3 Comparison of POP-Q stage before and after treatment among the 3 groups (1=50)

(P<0.05), HCHl R Em TA4 . B4 (P<0.05), B
20 W F T AL (P<0.05, #4).

2.5 MMP-2, TIMP-2, TGF-p1 7k

BIPHT, 3#HIMMP-2, TIMP-2., TGEF-B1/KF
LA JE I i 22 5% (P>0.05) 5 JAIT A, 34AMMP-2
IKF-FEAL (P<0.05), TIMP-2, TGF-B1/KFT+ i
(P<0.05), HCAZLILFALL, B4 (P<0.05), B
HAALHE T AL (P<0.05, 3£S5).

il RITHT/[1(%)] R IE/[1(%))

04 I A 04 I A
A 0 (0.00) 30 (60.00) 20 (40.00) 7 (14.00) 18 (36.00) 25 (50.00)
B4 0 (0.00) 31 (62.00) 19 (38.00) 8 (16.00) 20 (40.00) 22 (44.00)
c4l 0 (0.00) 32 (64.00) 18 (36.00) 16 (32.00) 20 (40.00) 14 (28.00)
Z 0.171 7.561
P 0.682 0.033

T4\ BTAIEEEFERELB (n=50)

Table 4 Comparison of quality of sexual life before and after treatment among the 3 groups (1=50)

215 IRIT R/ WRITIE /o
A 21.61 +3.50 26.34 + 5.67*
B4 21.54 +3.42 28.96 + 5.31*"
CZH 21.35+3.48 32.88 + 5.29%"¢
F 0.093 18.398

P 0.914 <0.001

SYRITHIAHLL, *P<0.05; SA4IAHLL, “P<0.05; HBAIAHLL, “P<0.0s.
Compared with before treatment, *P<0.05; compared with group A, *P<0.05; compared with group B, “P<0.05.

RS 3HBTHIIEMMP-2, TIMP-2, TGF-f1 mRNAZKF L% (n=50)
Table 5§ Comparison of mRNA levels of MMP-2, TIMP-2, TGF-$1 before and after treatment among the 3 groups (n=50)

o MMP-2 TIMP-2 TGF-B1
- j]] SRV > > D2 N N D2 >

MED R MEvad e YR IT R NEtAd MEL A MEvad e
A 1.06 +0.11 0.78 + 0.07* 0.95+0.17 1.12 + 0.09* 0.35 +0.06 0.59 + 0.08*
BZH 1.04 +0.15 0.65 + 0.08* 0.91 +0.14 1.30 + 0.12% 0.35 + 0.04 0.64 + 0.10*
C#H 1.05+0.12 0.48 + 0.03* 0.92 +0.15 1.46 +0.15%¢ 0.36 + 0.05 0.78 + 0.12%"¢
F 0.306 278.279 0.915 96.444 0.649 47.240
P 0.737 <0.001 0.403 <0.001 0.524 <0.001

SIRITHIARLL, *P<0.05; SAZUMLL, "P<0.0s; SBZAHIL, “P<0.0s.
Compared with before treatment, *P<0.05; compared with group A, *P<0.05; compared with group B, “P<0.05.
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3 iHip

PFD 2 %5 I 2H U0 0 BOR AL 5 | & 0 —Fh e o
FEPFDIY KA . KR, AL R4 ILL %
KHAEN, HHIBEIRZE AN, 458
WA, GG HA S AR, fEERLE R
YER T 45 H 2V R APl S BR R YIhE
W&, MM & Az PEDY . 4t Al e A ok HLHE A I
FE, IR A SR A5 M, EPFDRYMS S R .
LR IR SRR A R T MBS, A T ARR
Y AAETF ARG 28 R PR — B T &
E AR, 3 O T I AR P 25 A WK R IR T
e ETFRIBITEIEAY . TEIE. ZIKTRER
P B, YRS . Kegel 75K DI BEHR I 2
77 JE R 5 A LD g B e i AE TR T
B, 38 2k X R AR AT LA T A B AR R e I 2k
AL 7 0 A UL PR, R A L PR s
Ji i . Kegel Il ZRAE 4% A M35 PFD R 5 WL IE
W, BEA—Z MR, HREKegel Yl 21Xt
EMEOREE, JELLEYRT, A Eil%k
TCVE PR UE TSI RCR o F BRI AR ) B T VR A R
& PRYGYT PED Y T B, Mt @ LA B
MR, REE I A WL RE A AR TR i i 4
RIS . Bl T sh =697, &8
R4l 2 ) S5 AR S8 AS DB b 8 e 4 SO sh A
I 22 o ORI A ) I A ] TRYTPED,
LAY, K R R A58 2 20K 2 B i LI B
EZN

AWFFELE R R . Kegel 7 I T AE M . FL
WY R A A VA P PED I M A R e 25 R, H
THBA TR PED IR RIT R, P AR
LSRRI RNORT A AME PED R 4K
KN B ZERIZENLTT , (HEARS T 85 22 7 o 48
7 L, PEDE AR SRS 280, HAR
SER IR WU IS LET 4k . 1128 JULET 4k % i 3% 0
A T R | AR Y o R AR B JUL PR % H o B
SR 53 Ry 2 RIS . — R IS LER 2 FR 18 L
o YE, AIAE LR AR, 4EREET AR, (H )
WE/N; SR RIS g BARLET 4, Sz
AN A G, TEH AR, B AL TR
HIROTR 785 1) ol 220 200 L A0t e T, ol P 2 UL IR %y M 3
S LI EAE PRI, DRI AR 4 R TT LAT 4
1 fe R LAV B 2 Th v oAb, F I RE 0
05 e % ey 1, 1 R A 29 LG HE SR B IR T, B
Uk /b PR AR [ B, R AR R B A T A
B TR Sk B 65 K 230 I L H A% 5 B 46 1 PR i sl A 400 7

HET s B, I R AR S AN IR SR
R sk B K S, AR BB I AR R WL R
Tk, Wt R BRI RN T AR R B, T
WRAZ FE R L e 4 A Y R, H R M
BN PED F8 5 2R L 1 el 28O AR T Kegel 4
JRUIREE R, —EHEBRAG T REWEEN, #t—%
EAIEN S . INVE RSN R . Y
S T v R RE % HE R PED SR 3 R LI e, B
FROE RARES | Z M I 2 0 2 R PR R 1 A 3
BSR4 R —5,

FRNLA . B o AR R S IR A
FEEEE, H A B R Y 3 A s R
F L B a0 AT BRI A0S SR DI BE . MMP-2 J¢
TIMP—ZE@&T@?H}H@ﬁ[\%}ﬁ(extracellular matrix,
ECM) B Je DLIE T h R EEEAEH, ZFH Rk
A T BE S ECECM I R AR 1 iE— 2D B A, 4
FENLEY S e TR, MMP-2 )2 TIMP-27] fEJ&PFD
RANLE Z—" TGE-B1ALAEAE E 2T 4k 41 ity 1%
B MR E A R, B3 SECMAYIR g e
AL BN . CHMMP-2/K F B B TA4 .
B4, TIMP-2 X% TGF-B1/KF 53 E TA4l. B4,
P27 I AR W SRR A R 5 MMP-2 . TIMP-2
MTGE-BLHYFKIA . X J& K Ry 4 2F 4k 41 i 57 3|
SN RIEE . ECME e R AR, FEN R AL
A%, L — RIAE S S HE SECM
A OC R 1 ek SR AP AN F1, i Hoiad R 5 R
SR MR IR A e BRI I BE 2 b
FEF 1) REUNMARAL B9 s il i A W S ity r vk, )
PRAD LI B MR YT O B RN 5 2) 38 Ok
FE 1 PCRAG I B 18 BE 20 2L P MMP-2 . TIMP-2,
TGE-B1F AL, 459 B 4E

g LTk, WORIAE Y BRI AL S BR )
eI R & e 2 B PED H 3 R L M2 25 L
AL, B R E IRGEE | B AN I A AR Sk
AR, XTRES B E AL MMP-23R 5K
X, TIMP-2 X TGF-BLEIATHEA K. AWFFE A7
ANRZAE, WEEA R | USRS R Rk
AT MLVE FE bR M &5, 45 W A Z 5 WF o bk —
HHHIE
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