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[F=E] HAMY  WEEBER 3T T 40 il ( bone mesenchymal stemcells, BMSCs ) -%& il 21 Jit0 5% It J& 5% (urinary bladder
matrix, UBM) - A ¥ F ( polypropylene mesh, PM) 4 A K B N (4 A= AR 758 1 5 1 2 PR R IR LAE 2 A0k L &
HME RS AT, Jiik % SD KB4l BMSCs-UBM-PM 41 . UBM-PM 41 .PM 4 {8 AR 41, 5 50K b1 kb T
K T BRI, 5 1.2.4.6 MR ZRFRAL HE Ye (@R A ZUR LR AL, G 9B IER BMSCs-UBM-PM 41
o BMSCs 7730 M e fG ol , 345 6 UM HE17 27 P RE it &55%  BMSCs-UBM-PM £0 % E 20 3= /> U As il 8 4
%, RIEFIC7™ BMSCs P AEARN Z/AFEIE 6 J8, 784 ] 43 Ak P18 LAE A . J 2l : BMSCs-UBM-PM 4 55 K 1 fif o
(0.31 £0.08) kN, F Rk A 4L 4 (0. 62 0. 19) mm/mm, % A K (43. 36 + 11. 83) MPa, 34 I 2 15 T oAb 41 3K 2%
R(P<0.05), &5t BMSCs-UBM-RNIHE A M A A K BIANGH RIFHAEY MM, 51 B 9RE KN 55 , BMSCs 5
TR WLAN RS v B N5 A R BBl SR, BRI A2 & N R TV 18 52 R R AR AL S s B A
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Biocompatibility and mechanical properties of bone mesenchymal stem cells-urinary

bladder matrix-polypropylene composite mesh

Yang Huaqi, Sun Xinwei, Lei Ling, Xu Huicheng ( Department of Obstetrics and Gynaecology, Southwest Hospital, Third Military
Medical University, Chongqing, 400038, China)

[ Abstract | Objective  To observe the biocompatibility and mechanical properties of composite
polypropylene mesh (PM) in rats, which was obtained by inoculating urinary bladder matrix (UBM) with bone
mesenchymal stem cells (BMSCs) , and to discuss its application as prosthetic material in repair and reconstruc-
tion of the pelvic floor tissue. Methods  Sprague-Dawley rats were divided into BMSCs-UBM-PM group,
UBM-PM group, PM group, and sham-operation group. All the materials were implanted on the abdominal
rectus muscle of rats separately. The composite meshes and surrounding tissues were harvested in the 1st, 2nd,
4th and 6th week after implantation. The histopathological changes were observed by HE staining. The survival
and differentiation of BMSCs in BMSCs-UBM-PM group were observed by immunofluorescence staining. Six
weeks after implantation, the materials were subjected to a mechanical property test. Results HE staining
showed that infiltration of inflammatory cells was more sparse and the new blood vessels were more abundant in
BMSCs-UBM-PM group. Immunofluorescence staining showed that BMSCs could survive for at least 6 weeks in
vivo and could partly differentiate into smooth muscle cells. In the 6th week, the composite mesh of BMSCs-
UBM-PM group showed the maximum load of 0.31 +0.08 kN, maximum tension displacement ratio of 0.62 +
0.19 mm/mm, and Young’s modulus of 43.36 +11.83 MPa, which were significantly higher than those of oth-
er groups (P <0.05). Conclusion BMSCs-UBM-PM exhibits excellent biocompatibility after implantation
and causes relatively weaker inflammatory response. BMSCs can be induced to differentiate to smooth muscle
cells, thus providing higher tensile strength to the composite mesh that can be used as candidate material for repair
and reconstruction of pelvic tissue.

[ Key words | biocompatibility; histopathological changes; immunofluorescence; mechanical properties
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1.2.1 BMSCs 7 UBM | )55 R 7 (¥ A GFP
FEDH B ) SRS 3 1RAY BMSCs, L 2.0 x 10°/mL X 4% T
UBM |-, 19 H AR IR0, 5595 1 UG 353 e
Ji1:5% Antoon %5 HYRFST
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SRR G IO, IR O A WL, B R A LA
i, BMSCs-UBM-PM 41.UBM-PM 41 /i) UBM 7 A 1 JA G
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M, A AU AR W e, R i, BMSCs-UBM-PM 4 J&
UBM-PM 4, PM A AMEL R 5 REAL MG ALK, F R
OREADUARALES . S HRIMALUR LI B .
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BMSCs-UBM-PM 41 PM 2

JRE A + + + - JRE A FH+ -+ ++ ++

B A aas - + ++ B A + + + +

JLET 4k 4 i ++ -+ + + LT 4 2L + + ++ ++
UBM-PM 4 BRFARH

NN ++ + + + NN - - - -

BRI + ++ + + BRI + + - -

AT AEAM + ++ + + IRETAEAM + + - -
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2.3 BMSCs-UBM-PM #4 % 7% % k.4

K JRHLAA AT DAPT e o (GEs b R i) v LR &
YNIAFT . GFP FRic iy BMSCs 7E4$ J8 26 't W i B% T ¥ 42 5|
WA A SR . W LA M S PR B R o-SMA 7655 4 J 6
JEWRER I v 2k, B @K 2) .
2.4 HFmax

BMSCs-UBM-PM £ 5 UBM-PM 44 I, 55 K 6 i S Kk
RS b M O e it 2% 25 5 (P <0.05) , BMSCs-UBM-PM 44
55 PM 41T H, f5e K 67 fof A ERBERIOA i it 22 5+ (P <0.05)
R IMR B GEi 25257 (P <0.05) (£ 2) .

%®2 BMSCs-UBM-BRKEEEGNAHAESH (n=10,x£5)

a0 IEoNitG] T RER IR L T R AREL
(kN) (mm/mm) (MPa)
BMSCs-UBM-PM 4 0.31 £0.08" 0.62 +0.19%>  43.36 +11.83%
UBM-PM #{ 0.21 £0.05" 0.44 £0.03 23.79 +3.20
PM 41 0.12 +0.02 0.39 +0.04 19.43 +4.36

a:P <0.05,5 UBM-PM ZL3t#;b: P <0.05,%5 PM 2B1b4k

3 it
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SIS, T S s A R 4125 R 22 IR ARG | D
DR FHLUNR R, i —J7 I, BMSCs HLA ik S &
JEME AR BB S B 0, R A 40 TR e i (o 1
R FAIHE. Aggarwal 451 4% BMSCs Fil [i] fit S {4 25 4
TR e M 3L R 5%, & B BMSCs A] 3 i 8> Thl 48
Jf243- TFN-y J58 Th2 4020 114 $2m 457 T
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