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Repair of urethral defects in rabbits using adipose stem cells and vascular endothelial cells co-cultured
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[ Abstract] Objective To co-culture adipose derived stem cells (ADSCs) and vascular endothelial cells
(VEC) in vitro and add acellular matrix materials for reconstructing artificial urinary urethral defect. Methods

Isolation , culture and amplification of rabbit ADSCs and VEC were performed. Respectively ADSCs, VEC and
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both were seeded to acellular matrix. A total of 48 male adult New Zealand rabbits were randomly divided into 4
groups with a length of urethral defect at 2.0 cm. Ccell-free control group was a simple application of acellular
matrix; ADSCs:acellular matrix composite surgical repair; VEC:VEC acellular matrix surgical repair; ADSCs
& VEC co-culturing group: ADSCs plus VEC co-cultured with acellular matrix composite. Urethral tissues were
examined by histology and immunohistochemistry at 1,2,4 and 8 weeks. Urethral fistula and stricture were re-
corded at 8 weeks. Results ADSCs were fusiform shapes in vitro and cellular morphology of VEC was diverse
and slabstone. Both were co-cultured for 7 days,some cells still retained original spindle and other cells were po-
lygonal and nest-like. At 14 days, there were a lot of interconnected synapses and some of them fused into a mass.
Urethra of each rabbit was observed at 4 and 8 weeks post-operation. The number of capillary and smooth muscle
was higher in ADSCs & VEC co-culturing than that in Cell-free control/ADSCs/VEC group. Vascular endothelial
growth factor (VEGF) and smooth muscle actin (SMA) were positive in ADSCs vs. VEC. After 8 weeks, the
complications occurred in 9/12 cases (75% ) in Cell-free,5/12 (41.7% ) in ADSCs,4/12 (33.3% ) in VEC
and 2/12 (16.7% ) in ADSCs & VEC. And the differences were statistically significant ()’ =8.914,P <0.05).
Conclusion Cell-free and ADSCs & VEC, the difference was statistically significant (P <0.0083) ; comparing
Cell-free & ADSCs, Cell-free & VEC,ADSCs & VEC,ADSCs & ADSCs & VEC and VEC & ADSCs & VEC, the
differences were not statistically significant (P >0. 0083 ). Conclusion After in vitro co-culturing, ADSCs and

VEC may be used as seeds for tissue engineering urethra and repairing urethral defect. And VEC transforms

ADSCs into epithelial cells and increases the occurrence of blood vessels in urethra.

[Key words] Tissue Engineering; Adipose Derived Stem Cells; Endothelial Cells; Coculture Tech-

niques; acellular matrix; Urethra/IN
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() RIEBEE R FAREEE S AR

L JRIEBI BT ATk  JCH MR IR AR 25 1
F14T 50 200 O o b B0 2R A R S 8 B sl Al
HAEL ARG SR IG ] 60 W] IR U S8 £ 4% 4 AR
Gk B NI LR PR A 5 A A IR A5
PEAT ) G OF 6 -0 Al Mg i 2k kAT 85 5 (1
1C) o A T A DR LW S 3 Sl vk il )i, # B 25
A BN B IR BUR U ] i 4 5 o BEBRGE A1 1 24
1.0 em 4K RAE B I8 I 1 4% 2ok [ e T R A
Pk S s s F e, F-AR XA 1 RK 8 3R
KT R, ADSCs 2445 80 ADSCs 143 5T #f
HS B RIE R AT Wi W) J5 6 -0 R s 4k
g, KA T AR A T4 i %) B4 . VEC 414%
B VEC WYL FUR RS SRt bR T8 2R T Wim V) 5 )5
1 6-0 nIME A L AtaE 1, Hor T AR5 R IR o 20 i
XFHRZ ., ADSCs 45 VEC L5 FR4145 204 ADSCs Hl
VEC 2 L1 37 20 i ) 56 b k5 k458 RO 2R 1T
Wisis) 5 )5 60 nl I s Ll & , AR T AR
PRI O AR ) B

2. SEREWIASE I AR R LR
LIRS 2 U 50 T3 B B B e, TR M 1 X 3K
HaT4a Mt RN F U, A TR
FER PP 5 14 RIS IRAE SO, JF
B AR o S G R B 10 S B O, i B S i
RS A K J] B AW o



I Lo Rss 2020 45 4 A 19 %% 4 39 J Clin Ped Sur, April 2020, Vol.19, No.4

-313-

(H) ARG FEMETH

1. 20 B S SR A B % . ADCSs \ VEC ¢
LRGN =3 % A B A2 S A By 3R v
AR AR TR L

2. WAIRIERRA ML : AR5 2.4 .8 JHI B X 45
HEFIRIEHTIES, 7 SN P2 H5Em3)
YIUIHCH PR TE A5 A 5 W58 i G s TS Ol o 38 3 IR
TEARAS TR T ) HE Yo 0052 bR3E 26 B F 2 R4 1
O, JE R FVIL a-SMA fe e 20 Ak £ 0045 P Bz 200 Jf
PRIV WLAN I P24 1 Ol 45 4172 1l 48 4 5 /90
B SFETE IUECH /A o] TR S 8 B 7R B e
TFARER I LA AL R A a2 5

3. RJIGH I EAE MG O X A s e AR 5
8 JAl I WS S5 sh Y HE R IE Bl o A A 345 3
YT RE AR A L HE PR, WL SR A TG PR | PR B Bk 78 4

LS =y s

M5 R F SPSS18. 0 A 7481 F2#Ab 3L 5 43 #r
X T4 2L I i A R U R X A5 4 T
B FRIE 2t VEGF J% a-SMA 42328 41 £k e £, PH P
FEPREL H S5 BORER T v A7 50 7 43437 %8 ] B
[M(Py ~P) |3~ , Z41 Al R H Kruskal-Wal-
lis K396, LA P <0.05 HZEFAGI2FE L,

% R

— ADSCs HYIE 25 S A K AFAE

ADSCs 19 J5UC 200 i A6 15 57 6F O 4 s B 114 I i)
B AR 2.5 h N BRI BE 5 25 2 I n] LI BE 4
MR 2, L2 ML SUMRIE AR 2, 75 Shik
A —LE A A AE P Z 1] 5 56 3 R HEA T,
ARMGEE ) A RS , AT W ADSCs fEVF 2 2
P SR AR T 1) SRk , L v — 28 DXl m] DL A AR A
K55 4 RANEH BRI, 5 6 ~ 7 R HE TS
HR LT B AR , T B AT AR ARSI DT
AN B R, 80% W IR i AAE 3 ~5 d
R TV PRy BV T 0k 200 960 B 00, 00 2 B 3K 3 — s AR R

e | (7

NEBE

B, Ap DG S R R AR IR B AT R, O ELHE
G L ZEEL B SLAR D L, 56 3 A ADSCs 1] I3
A8 BT T 4EAEE S

. \VEC MBS A K AFHIE

JEAR P R AR 24 16 b JF G W B | 448 i e 0
B TR A 2 R [RTE sl i (R , A 6 0 1 37 (A
P, /N B4 7 d AT L4 22 2
WIHES AL R %, Z TRl o 2

= SRR B S R KRR

ADSCs 5 VEC #¢ 1 = 1 47 3L B35 1 Knt,
YR Z (R TC I i X . 56 2 R, VEC 4 i 3
KB AN, F 1 ~3 d A A e O
W13 d J5iRE 58, ADSCs 78 1 ~5 d B Kk
JER 5 d BHERPE G, ADSCs KIRIE AR &
AW AR, HIHARRRER s i VEC (R R /N, 240
JRLPER S 58 B 4 AR, 4 1) A AE B e, HLR W
BB 0 HE R S AF W i) A . 3R 7 d iR
ST IR B A B ARTE , T3 A —ER 4 AT SR
[ TR, AT 2 ML B0 A (& 2A) , 14 d i
A LA L (R A7V 22 R B % 2 1 28 e, I ELR 43400
JeL Rl A B HOtk (& 2B)

(A) (B)

B2 SCHRANE TR A JEER T d B T
(200 ) 5 B JEHEE 14 d IPAHEHT T (400 )
Fig.2 Microscopic observation of cell co-culturing
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Fig.3 VEGF and a-SMA staining of urethral tissue at 4 weeks post-operation
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Fig.4 VEGF and a-SMA staining of urethral tissue at 8 weeks post-operation
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