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Whnt/B—catenin Signaling Pathway and BMSC-derived Exosomes in
Mild Moxibustion Combination Role of BMSC Transplantation
in Promoting Anal Sphincter Repair in Rats

JIN Wenqi, LI Peng, ZHOU Mengen, ZHU Ying, GUO Xiutian
(Department of Anorectal Surgery, Shanghai Municipal Hospital of Traditional Chinese Medicine,
Shanghai University of Traditional Chinese Medicine,Shanghai 200071,China)

ABSTRACT: Objective Based on the previous study that mild moxibustion combined with BMSC transplantation can
synergically promote the repair of the structure and function of the injured anal sphincter in rats, further explore the effect
of the synergistic repair involves the Wnt/B—catenin pathway and the effect of BMSC—derived exosomes on C212 myoblasts.
Methods Sixteen SD rats were randomly divided into 4 groups. All rats were treated with Zutshi rat anal sphincter complex
injury model. After modeling, they were treated with mild moxibustion for 30min, BMSC transplantation and normal saline
for 14 days. After treatment, the anal sphincter was stripped and the protein expression of Wnt4, Wnt5a and Wnt5b was
detected by qPCR and Western blot. After co—culture of BMSC—derived exosomes with mouse myoblasts C2C12, EDU and
CCK8 were used to detect the proliferation effect of BMSC exosomes on C2C12 cells, and to explore the difference of BMSC
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proliferation with different concentrations of exosomes. Flow cytometry was used to detect the effect of BMSC exosomes on

C2C12 cell cycle. Results Western blot and qPCR analysis showed that mild moxibustion combined with BMSC

transplantation could promote the high expression of Wnt4, Wnt5A and Wnt5B. CCK8 results showed that BMSC -derived

exosomes could promote the proliferation of C2C12 cells, and the optimal concentration was 25ug/mlL. Co-culture results

showed that Cleaved Caspase3 and BAX expression were inhibited by BMSC-derived exosomes, and BCL2 expression was

significantly up -regulated. Conclusion Mild moxibustion combined with BMSC transplantation can promote the high

expression of Wnt4, Wnt5A and Wnt5B, and BBMSC exosomes can regulate the cell cycle of myoblast C2C12 to promote

proliferation and inhibit apoptosis. It is speculated that mild moxibustion combined with BMSC transplantation may promote

the repair effect of injured anal sphincter in rats by activating Wnt/B-catenin signaling pathway.
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AT 115525 (anal incontinence ) 235 A WA H T %
o D R 5 | R P A e B 2 R AR s [ AR S o 5
M) S8 A 1 O o P — Rl eV A PR B R, S BUILT TR
AR DR AT 43 Ay o 22 5 1 0 R LR 5 40, LR
P TE H AR TE R DL I TS 2 LA R e
SR Y — e, Az B R AT THE 29U AR 2
I 455 24 WU G, 79 57 s ] P 80 2 4 LA ) PAD 5 20
RS, JEANBH R ILAY N 5E LU A 14 7 o R e B
JEIR) 70%~80% , LAAERATAS FE /S ERS M & T g
& Bt 2 LAY S8 20 LT 78 A B4R R Fe i HERE 09 1
B USCE LA AT T R AT AT — 58 24 JIL A 4t
ESEES E  ON o

BEXS AL 14E L9 WU 3 , 1] 78 5 1 40 i B8 A Pl g it
&5 $E LB e A ey k2 —0, [+
211 il (mesenchymal stem cell, MSC ) 2y Jii f4<  41 Jfd 37
Y1, FOAAUR] LAG Ay 9 K 20 e L - R 240 i Ff Ak 2
J | L 2R AN A A, 3 1T 3 2 55 43 A AL 43 s — s
AW T R m AR I A LA 0 PN A T Y 3 A S
TS, DT BIR R A 2 00 a4 2, R PR S )
I RZGRRQNEIEE R H RUe-s, sy R,
MSC 554312 & A R i B 2 0y 509, o 32
SR I A T VPR R 1 4 M A AR I A BRI (EVS ), MSC
A LA o B A I L (E V'S ) 52 ) Ja) S S A 5 o e
EUIMLA TGl 12, A A E T 4 A A O )
R, SR R ERIE T AN, HE AT
30~150 nm, ] IZAFTE T LT e A 4L 21, 4 A 1] Bt i
PR 70 240 B 5 240 B ) 2 3 T AL 4 v s 2]
HEEAEM . BHRIESE & B, S 3 2050 o = A
I PN 00 I A P Y V) 7 B 40 B SR VR ) MR 7 56
VRGBSR LU & 5 A5y TR HE G EEAE
JHE, BMSC AEH MSC AR 24325 v i — b, PRI 43

2

AR AR, T 4200 D s T R BT 52 30 )02 7 R
BARIE T ERZ BRI —Fh, J24G 3 5%
il 5t 7 AL Y KR DR 1 ST A B R (AR
A AR IO B — R, TR R B, T
gl DR IHR AR AR G A BB B ARG IR
FURTT I b, A2 0 T A 2, AE KRBT T HG 2901
PR | 53 K BRI AN 4 n] AR F 1) 7 0 41
Y UH SN S A AL TR A NE R, I R AER
L) FEAE T 20 MR PR SR A S, A L T R8T R
H, B AL Wt {55 03006 , T I 1 )
F0 5T T 4 38 3 A3 0 1 A PRI 3E T LA L 1 G
AT TGN B
1 #Mrt57H%
1.1 FEA#A XA (@5 Srague-Dawley HEPEK
L 16 HL AR 2 12 J8, IR 200~250 g, SPF 2%, i
TS S S0 B YA BR BT A FIR AL (VR RIESS
SCXK(¥71)2012-0002], i FFHEE 25°C, {1 50%. K
BRI PR AR 1 RS T AR S2 30, A A S ik Ft v
JUREENY B b R 2 A B i e R R B sh 8 B
REHRUESRB LA B LI TTE RA BT A 4
B, HARITHE 7 mm JCMHSL %% . Real-Time PCR #4
BT R H A T AR TR W) RNA $REE
7 TRIzol Wy A Tnvitrogen 2% 7l ; PrimeScript RT Kit
With gDNA Eraser(Perfect Real Time )il & ,SYBR
Premix Ex Tag II (Tli RNaseH Plus) i 7] & W
TaKaRa 23 ] o SD K ] 5 51 1 48 i A1) U e 5T 1
AMRE AR 5 S R AR (1, R 4R LT A Gibico
/3] 3 BD Falcon 4 Jifi , # CD34 .CD45 B v BT 1A
W H BD AW, SPEEENE AR RPTWntd, Rt
WntSa, #HT WntSh, St DKK3 4K [ Abcam, 41 il
ZL 17 W RIPA W 3K [ Solarbio, Ah i 44 41l 323 71 &



55 6 3] @ 3CHEAE Wit/ B-catenin {5 5 1 Bt 1 1] 70 40 MO 4 8 A7 S 0k 5 M )7 20 MRS B K UL 145 £ LB &2 v 9 A

exoEasy Maxi Kit 4 5 UL,

12 ZEharmb5ads ¥ 16 2 SD KEIILE
Ba skl g1 £ I O N 1 B 5 1 R4 E R4 B i
KA B 4 Ko LR KR i R ERER  Zut-
shi $&H R BRATTTHE A NLE SRR . 7
TS KA S (300 mg/kg ) IR B, 7 fiff ) 8 3%
THATIEALAT VIR 3 mmx 1 mmx 1 mm T ]384y
MR G, ARJG AT EERIF(0.5 me/kg )T SRR , 45
K2¥w,H1d.

1.3 BMSC % & . #4AR%EE ISCRKEFBULE,
0.01 mol/L PBS 1T~ I >R FH 4 M 0 R 7 126 240 e,
AT mL 0.25% [ & T 37 ClHfk; WA T 0
ZEYH AL PSR o 53 2 JBR A, T4 1 mL DMEM-10%
FBS Ki R BT A0 20 ¥, 4 122 e BIMEAR, A8
fift DMEM-10% FBS 1 ## 3£ & T 37 C & fbm 55
FER R 35200 x g B ANIEAE 5 min, FRITTVE
PL3E 24 0.01 mol/L PBS 2% thifk & & B AH T T
(240 M2 R o I A MLASOR T B P S vk i A T 40
B AR ROIRES R4 4L, 0.25% IR AL , 4 C#
>, 1 000 r/min,5 min, F 1x PBS( & 1% BSA)JH %
YA 3 U, THECA L, I A B s TR CD34.CD45.
[ Hsf 5 i 152 7 [ 280 B ekt R

L4 &R FR RHRIAIT AL 5 em b
TR, B H 1, BHK 30 min, TAIIEIAYT R
FH R &bk ST 400 0.1 mL PBS/ZR (% 107 A>T 41
ML), B H 1R AR A R R KT ST 0.1
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