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BMSCs (1) UBM 7545 5 SMCs 547 S ST MM RHAE H , S A i [ (0. 025 £0.003) . (0. 018 £0.004) kN vs (0.030 =
0.003) .(0.143 +0.034) kN, P <0.01 ] ;#% FEiE TR (170. 820 +61.735) . (103. 624 +52.779) MPa vs (490. 730 +
80.969) .(900.100 = 192.402) MPa, P <0.01 ] ; ff /B[ (16.418 +1.014)  (22. 684 +6.848) mm vs (9. 498 =
1.384) (2.975+0.401) mm, P<0.01], &5 BUIN/E8 535 T KRB BMSCs, JF 4@ T HTH, MEN THEMES
SMCs faaly B RV MA R LE , oA R R AT,

[ &S8R | B IF) 70 0T T 20 5 Ot 200 A 5 PO R o 5 T A 2 i s LM 1

[hEE4SES]  R318.08;R322.62;R694. 54 [ XHFRER] A

Preliminary study on the construction of a tissue-engineered sling with BMSCs and

UBM in vitro for treating stress urinary incontinence

Wang Yingnanl , Fan Xuemei' , Zhao Min® , Xu Huichengl ('Department of Obstetrics and Gynecology, Southwest Hospital, Third
Military Medical University, Chongging, 400038 ; *Department of Obstetrics and Gynecology, No. 113 Hospital of PLA, Ningbo, Zhejiang
Province, 315040, China)

[ Abstract | Objective To study the possibility of a tissue-engineered sling constructed by using bone
marrow mesenchymal stem cells (BMSCs) and urinary bladder matrix (UBM) for therapy the treating stress uri-
nary incontinence (SUI). Methods The BMSCs were isolated, cultured and amplified by combining density
gradient centrifugation combined with adhering adherent culture method. The amplified BMSCs were identified
by FACS. The UBM was loaded by the third generation of BMSCs for 7 days, and the morphological characteris-
tics of cultured the BMSCs were observed by using light microscopy, and electron microscopy. The biomechan-
ics markers of the stem cell sling including maximum load, Young’s modulus and extensibility stretching were
tested by using a universal mechanical tester. The simple UBM, UBM loaded by smooth muscle cells (SMCs)
and polypropylene materials were served as controls. Results The isolated and cultured BMSCs were isolated
and cultured fusiform, refractive, and proliferative, with adult stem cell characteristics. Flow cytometric analy-
sis showed the cell-surface antigens for on the BMSCs were CD29 (95.3% ), CD45 (1.52% ) and CD31
(1.27% ). The BMSCs or SMCs loaded on the UBM were able to grow in normally. The stem cell BMSCs sling
and the simple UBM showed significant decrease in the maximum load[ (0. 025 +0.003 and 0. 018 +0.004)kN
vs (0.030 £0.003 and 0. 143 +0.0341)kN, P <0.01]; and the Young’ s modulus significant decreased
[ (170.820 £61.735 and 103.624 £52.779) MPa vs (490.730 +80.969 and 900. 100 +192.402)MPa, P <
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0.01] but significant increased in the extensibility stretching [ (16.418 +1.014 and 22.684 +6.848) mm vs
(9.498 +£1.384 and 2.975 £0.401) mm, P <0.01] as compared with the SMCs sling and polypropylene ma-

terials, respectively. Conclusion

The rat BMSCs are successfully isolated, and cultured. We successfully

built a kind of stem cell sling by culturing BMSCs on UBM. This kind of BMSCs sling and simple UBM showed
the greater extensibility compared with the SMCs sling and polypropylene materials.

[ Key words |

Bone bone marrow mesenchymal stem cells (BMSCs) ; Urinary urinary bladder matrix

(UBM) ; Morphological characteristics; Mechanical characteristics
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1.1 UBM #9422 &5 E5FIK

AR SR MEE A (B = AR RS ma s 3R ) L ik
[ttt 120 ~200 kg, 4bFEJ5 57 20 HCH: b, 0. 9% A R K Pt
HERA M SRR . TS LR LRI 25 40 4 4L S e
L, HUMRTARR 25 FLIR e B BEIE T )2 BIENUZ , B
ML S E A )2, I3RS UBM™ o & 1.5% Tris F1
0. 015 %o SR 9 55 ( PMSF) B4 25 B9 /K12 ¥k UBM 12 h, 1%
2 PBS % 12 h, R4 4 . B THEHUAT B a5 “Coy
WS ,4 C A7

IECE it % 2 B i R T, 2. 5% 13 S s R 4 ik i
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iR S X 46, CO, I S35 T4, B T B, AM-RAY-1000B
RUFE L 15 kV R UEE A

WU i UBM, F 0. 01 mol/L PBS (pH 7.2 ~7.4) Wik
2 R,2. 5% I —EWE TR 2% v [ 5 , LA 1% SRR I 1, 46 B
PR K , PR G 618 403, il i il - 458 i 7% 0L T v 7 3

fa, LKB B H] B- ALY A, JEM22000EX #1535 5 B 4% 60 kV T
2 M
1.2 BMSCs #9493 A% T

TCTR 25N R % BE BB JEE B8 0005 40 B SPF 9 3 ~ 4 JR i I
P SD KR (58 = & K252 86 sh 9 4435 BMSCs, &
10% Ji& 4= 135 (9 (M DMEM-F12 53538 #7 1 x 10°/em’ 404K
PR FRFEM T A 37 C 5% CO, 46 h1535,6 h |5 1 Ik
Wil , Z 55 3 ~4 KB, (B8 B s TSR AR KRG, 3%
UTRA ) BMSCs F 0. 25% JHEEE A B A A2 4, BB 3 AR 40
AT B L x 10°4~ BMSCs 43 Bl A ¢ 640k CD29 ,CD4S5 |
CD31 (eBioscience 23l ) ARic 40l , EL AR BT 45 Bk k47
TR
1.3 UBM #i # BMSCs F &m0 #) 5 BTG SR

B 3 1% BMSCs, #0755 BRI ZS R 22 1 ml,2 d J57E
{5 2 AR R, 5% e T 45 F o F% UBM B9 A 2 em x
2 em K/, B 6 FLILN A 75% (W 2B, TAB% TAEG L1,
T [ RIS % 1k . JCTA PBS 12 PE UBM 2 h, 4 3 K.
LA DMEM-F12 ¢ 485373 12900 2 h, 14 3 . #% 1 x 1074
N B 27 B #5155 3 1% BMSCs F UBM |-,37 C,5%
CO, ZA AR F 13,24 h J5 , H AR T H6s R AR A i fe T
UBM [ 55 — I, 462215 5%, b H B3, 18 98O0 M B MR A
ToT5 Y LA AE UBM | A4 K S0 0, R B0, B3R 7 d
BMSCs ] UBM 5 4 T4 L BE R S AR, BT iR 1.1,
1.4 UBM fi 2 SMCs 2827 T42 % 3 69 My 32

H & 10% 54 1 3% 19 HG-DMEM 35 3 3%, F 37 C, 5%
CO, S M ANE BT 85 37 K B8 WL M (smooth muscle cells,
SMCs ; RIS A JFEA A= 1 B2 25 RH B A BRA D) | BOW 40A 39
Af, ¥ 1.3 P70 SMCs 37 UBM - #4# SMCs 421 T
T s BERIEE S 1.3 Ml .
1.5 UBM #i 3 2mA2a 2% TA2 % i 649 A4 ) b akanl 3%,

%18 Dahms 25 B RELH ST AR 32400805 v , I8 T DR
Sk W) TR 2 B 4R A 1 5 BE 7 22 3 X (INSTRON MODEL
1011, USA ) 43 SIS0 P A 2H 23 T2 iy i e R s (kN (1G
R (MPa) S Ak (mm) 5542 9 1244545, LA ¥4l UBM J 3R
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2.1 UBM 9% & F UL
Hifif UBM SR Jt (o 35 W B RR A2, 55 5 K 4%, st 1
0,05 55 wme B0 4R i Ak B 9 UBM, S J6 (6,2 i W i, J
45 wm, VR T R TEIG 00 A UBM, i 1 A JE ) G A, 475 K
LB BRI L, R 25 pm (B 1A) . 935~ UBM fit it
KA AR, OB RS A0S (B 1B) . B4
HUBE T UBM e J5LET 4 HES1 555 B0 (| 10) .
2.2 KA BMSCs#yo & b %%

AR B KB BMSCs £ Z i K 4 M KA IE, 47
JetEs, Ki 35 5 ~ 7 d Ja R0, 448 30 min JFLRIGEE, 55 3 R

BMSCs 73 i 34957 LB — R (B 2A) o JFH AT %
JERFLIIHT : DOCPAR R IC 25 B Ui =X A0 ARSI & B, BMSCs
e ek P IR 2 AN AL 1) CD29 A ik, BHE N 95.3% , R
IR LA A CD4S iR A R 240 M 1 AR i 1 2 B e i
CD31, BRYESRSM I 1.52% F1 1.27% (€ 2B) 45 & T 41 &
[z 1
2.3 UBM # # BMSCs % #7647 & F R

55 3 4% BMSCs 225 Bk e 2 d 5 18] B 5Ot R
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2.4 UBM #i # SMCs ¥ i #97 & ALK
UBM i 20 e s I #E 1) SMCs (81 4A) B3R 7 d, {1 0¢
A T AR A B, AR UBM I [ BRI (181 4B) .

A E 3% B AL T SMCs AR % % % = Ik % 4 ; B: SMCs £ UBM
AR RS
B4 UBM fi# SMCs MRS FUE

2.5 UBM i # 2002042 TAL ¥ 37 69 HUARHE AR A4S )]

UBM 434l 128, BMSCs il SMCs #4 8 (9 4121 TR s 17 5 3
VI MR B, 5 K By Ay FO i R B i e 7. UBM
2k SMCs A7 R L L B R B ff B UBM 7 4k BMSCs J F4f]
UBM BH @425 (P <0.01, £ 1)

&1 UBM H# BRI BHERIVMMERENER (n=10, xxs)

215 IR far (kN) 1 (A5 it (MPa) M (mm)
UBM +BMSCs 44 0.018 £0.004*  103.624 +52.779"  22.684 +6. 848"
UBM +SMCs 21 0.030 £0.003*  490.730 =80. 9692 9.498 +1.3842
UBM £ 0.025 +0.0032 170.820 +61.735"  16.418 £1.014"
RN 0.149 £0.034®  900.100 +192.402¢  2.975 +0.4012

a:P<0.01,5 3143 404 ;b:P<0.01,5 UBM + SMCs 5 7 4 28 b 42

3 it

B, SUL (4 £ FGTT 7 RIAEFE—E MG, W
HIBS TVT J TVT-0 Xt 4G 2 LT RES /& 5 | 2 iR R 2 2%
BB BYIT R A0 5 T BUR S M I R R R ol
a0l BB L TR KR, B AR M
W ARy SUL I AT RE . 4HZ T AR Ml 418U
BN A A5 R Y DR R R 52 W 2 2k B L BE FR
B4 T S P X8 A LAt 4 AR i X EE 481 A, vT e IR H AT
WRHITAEAE B IR, O 7 5 bt L 2% 48 249 LA i 4
Ve, AR A2 5 5 D RE B4 Y PR 2K 25 1 vy 4L T
R ArrEE R

LT AR s ARG, HORp 40 it 45 A ) S 4
MR PSR . H AT 43 B R LR
4 fifg (MDSC) | ig 5 14 T 4 g ( ADSC) J3 97 SUL, {H
MDSC kU5 A B, A& ADSC Vi 5t 2x S 3B PR 4
T FE SRR 2E , HIUH A B85 L2 B 15 3% MDSC &5
HAAR NG W5 47 8 15 3% ADSC 5 & S8 B #H M
£t ik MDSC T 7 , s AR 3R BUIL P 414,

B3] MDSC, X —id FEBR T 45 3 R AN
Hb IS FER TR 5 I 8], 55k 8% (Y 2, 47
WLRZHZUOM 1 22, x5 b A AL 2 W 4 g o , =
BOZHWLA BIT5 3hEe 71T B WLZE 408 55 28 N AR 0 7%
Bl f ; A LA AL U 20 | 43 85 3R 1% MDSC K />
MORBEM EIGIT T EL, 1 BMSCs 543 B 345,
THSM W, I B AR 2 i
BT BOARHITSY e BMSCs R AL T 44141 T
M R FAIME . HATAYT SUL BT ARG S48t
B EARRIEG . B R AEY PR 55, B
T AR BRI A B R 2 B 2R s
PRIBIEIE G I RAE o [RIFh SR (s 4 Rk PR 3
PRTAEAE B, B SO B R 2 W 1 o 24 i 326 J
—REER A RAR A WA R, S R B4R Oy vk L B AR AR R
ZH 2 b g ST 40 e o 5 T R, S R 2 AR R A
JHG = 2 LR S5, A T A0 e L R A
S A L B R AT IR T R 4 (B A R
A /NAHFRE T JZ (SIS) 41 A 5% B (UBM) | i 41 il
B (ADM) JI5 4 o062 ( AP) K v 4 Jig IH 4% ( CEM)
o FRATHTHAXT [3A 5 R 40 i 38 5T 647 e e o &
I, UBM LA %) B3 ik ) 491, o i 0 v M, L 20K
P LU Y 1R R AT 35 & H T Al p
BB HAh , UBM SRR T34 R 22 55, WF BR B4 40 it 98
TER YRR, SR @ T 4 22 TR il 1Y
PRARSZZR AL R

RS2 % B Dahms 2557 B2 bk 25 41 T 72 77 2405
D5k, Wl5E T UBM 7 2% BMSCs /i) UBM 1%k SMCs 1Y
UBM FIR NG A BB R 01 2 d68 hn , G5 R W 45
A B SR DS I MRk, H i R A7 far A R i
R AR L TH(P <0.01) o A4 Pp kL Z 0], £ 2%
BMSCs [ UBM 45 T UBM 14 % [Q R 2 S i &
(P>0.05) , i KA fr A B FRE(P <0.01) s {H 2k
SMCs [y UBM %% UBM A 171z BMSCs 1) UBM £ K 11
fap FAZ IR A I i 42 5 (P <0.01) . 7 [GA i
R BSOS BE 1 Y PR, HOR /IR & T 4k
B M AR, RS 5 R A EAZ o LA A BH
AR RN LT e R B S TR A
A, JUHOR N F 697 SUL, H oy 2208 A 1 ele ik, (=
TG () A R RN A 1) 2L 2R 435 #4840 A 1% 288 B
AR AR S ORI S AR R LS R, R4
Kige YHEREE 3 48 BMSCs REFE UBM L R 4725 M A=
K55 XA ARG b B B AR 5 1807
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UBM Jy27 1 6 o048 19 J5 PR AT BE 5 2 40 it o 7 o
P AT P I DR 25 4 A5 07 I i 2F 4 14 23 B 44
K, LGRS , BT T FR AT 4k & a2, H 25 40 e i A
rhR e SR O, SO IR AT Ak Ok & S, LG UBM. i
KA far A7 ERASE 1 B 5 R B ) UBM A AR Ml g 5
0 ARGEAE & K 3 £, JUHZ T3k BMSCs J5 HL 5K
L A P L TR A F AR R R R i SMCs R
LA R 5 v LR ZF 4 9 R, 5306 2 SMCs 1
UBM A4 /725 %% UBM J% 12k BMSCs ffj UBM Bj
B,

138, BMSCs ) UBM 2H 21 T 8% 40 i (7 47 Al A4
W LIRS J5 , BMSCs figln] SMCs 434k, —J7 T 4121
TR A IR B T A0 B A0 I T ) 32 B A gk A, O
THER T HASRPUI I B4 Fh AR, BRI T AR,
DRl LA R P 2H SR A — R R 31 5 —
07 T A AL dE R LA 4 04 2k oA ShRE, Cie e &
AR S B Y IR E FE 2 WL, & AE ikl SMCs 22
Ji 2 P 45 46 55 Dy TG AN B S T 4 Rk 7 B
Hio 10 Waitani 2170 95 S5 F) B 5-Aza-CR i 21 7%
BMSCs [ U453, Carr 2544 BMSCs {344 T
TCHa R ERUBS 250, 8 & J 4 LTS 473 L I 44k Sk Dy fig
PEILARML . Zou 45" F 4% 42 17 4% BMSCs #4 £ 1 40 Jfy
M BT SUL K, 4 J8 5 Kk U A A0 38 TG 9% e
FLNE, Ho R A5 1K & AE , HoA: A 28k i, 9 AL
FAEHA AR,

PRI, AR FH A 200 T 2 it B o] 5 1 400 i 1 iy ok
IBYT SULZRTATI . T — IR ARG Al 2140 i
My 1% BMSCs {4MF T oL P 5 71355 554 SMCs J5
FEARPY, IR B U0 B 1Yo A3 SUL shsisl,
BRI RATAE SUL B3AT7 i R IR IA RVER
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