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Effect of new osteochondral scaffold-assisted Mosaicplasty
technology genetically enhanced ADSCs on repair of
large area osteochondral defect”

Shi-giang Ruan, Jiang Deng, lin Xu, Wen-liang Huang, Ren-yuan Tian
(Department of Orthopaedics, the First People's Hospital of Zunyi,
Zunyi, Guizhou 563003, China)

Abstract: Objective To investigate the effect of new osteochondral scaffold -assisted Mosaicplasty
technology and genetically enhanced adipose-derived stem cells (ADSCs) on repair of large area osteochondral
defect. Methods Beagle dog model of cartilage full-thickness defect was established. The defect was filled
with multiple cartilage scaffolds through Mosaicplasty technology. No fixation was performed in group E. BMP-
2-ADSCs was implanted in scaffold in group D. SF/CS/nHA was implanted in scaffold in group C. SF/CS/
nHA combined with BMP-2-ADSCs was implanted in scaffold in group B. SF/CS/NHA and BMP-2-ADSCs
combined with PRP gel complex was implanted in scaffold in group A. Morphological changes of tissue were
observed at the 4th, 8th, and 16th week post operation, and tissues were harvested at time point of the 16th
week post operation. Collagen 1 and Collagen II mRNA were measured by PRC. Ultimate stress, strain
value and the corresponding elastic modulus of the cartilage were determined. Results Compared with group
E, cartilages in group A-D experienced better healing procedure with improvement of smooth surface. Group
A witnessed dramatically improved cartilages when compared with group B-D (P<0.05). The expression levels
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of collagen protein I and collagen 1, ultimate stress, strain value and the corresponding elastic modulus
were increased significantly in group A when compared with the remaining groups (P< 0.05). Conclusion New
osteochondral scaffold filled with SF/CS/nHA, BMP-2-ADSCs and PRP gel complex through Mosaicplasty a
technology can be therapeutic option for repair of large area cartilage defects.
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4 ;C 4. #H A SFICSINHA XUAH X 24D 2. 7EA
BMP-2-ADSCs & G4 E 21 : 25 IR R 2 .



T EBCE A

$21 &

1.2 B - 5 TIREH &8 EFLE SF/CS/INHA
BREZSE

SF IS I i Mo AR 4E15 2%11) SF IR, K 2%SF
PRI 2% CS VTR nHA 15 24 L BIR &, BIAE &I
FFREAEN, T -20°C & 5000 r/min Z5.0> 15 min,
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AT D FE 2 B AR AR X 5 rAAV-BMP-
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30 ml. SR IR B LIESEI PRP, INABE I K2 10%
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J&  TEA SFICSINHA St AR AN 5 RIS
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FH 2 KB #5015 52 42 L Mosaicplasty A 42 78 #8 43 fk
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B[] PR A 2208 TR 22 7 1 A BMP-2-ADSCs & & {4
V£ D 41 ;48 A SFICSINHA SZZR4E R C 20 ;M5 A SF/
CS/NHA 72851 BMP-2-ADSCs & & A& /E J B 4 ; 4t
A SF/CSINnHA 37 %2 5 BMP-2-ADSCs Bk 4 PRP
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B, 15% L, B0, 5 IR R RN O,
J 20 w1 Nuclease free water i f# . #% RT-PCR iz
) B UE H P i S5 i cDNA, AR FR H- I 1t S0t
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I AR A . RIEEE T . REEA T
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PCR A% : L FHI#45 0.1 wmol,dNPT 1 pl,
25 mmol/L MgCl, 3 1, Tag DNA 4 3 w1,cDNA
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50 pl. PCR RN 24K BB 94°C 2 min J& ,#EA
PCR ¥4 E3F , 28 94°C 30's,iB k 52°C 1 min, %iE
fi 70°C 2 min, 40 MGG, 70°C FLEfH 7 min, £
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1.83 sk U 16 JE HeA K ECEARAS R H
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DS L AR AR BN 7 7 728 B FVRE o B A b (i 3
B BT A bR A E T 4°CHY Ringer b 1 h, i3 1
& Ringer Y& AR FFRIE o
1.9 #FitFEHE
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B, 5 A R O RIS AE D ~B 448

D4
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% 2 FiE 2-3,
%2 FAEAFRTHEATREEA | REEA |
X FRIEBHILLEE  (xx5)

Eiztan JJFEEE A T mRNA JIFEEE T mRNA
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2, BCE R T AN UL ER 3 TUTRE T Bt B
B4/ A 4.8 SR AT UL B S AR A At AR
TERURCE, 16 J8, R s A € 5 55 0 R R AR
W REER, SRBIER KB SRR SR,
R T R TC 22 B S A S T BB A K
U, JCIH R BRAEAE . DLIET 1

AR AR TR DG e S A 1 T A S A 1 T AH
X Rk e 1 LA, AN TR AL 28 G 19 B IR B T T
T AR ik i 25 A Geit2#aE X (3 P=0.000), 5
A H B T A T AT 55 4 FEAR
(P=0.000),5 B 41 % ,C 4B IR E A 1 Al
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0.05), 5 A 2 tbi , D 4 A s AR ( F=12.102,
P=0.004),5 B 2 b4, D 2 B [AAR ( F=6.785,
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R 3 AREIESRAFOARRE S AR R E(E

Ef=L7N BRI 1 IMPa AR BRIBAE 1% HPEAE R /MPa
A 41.6 £10.0 441107 0.96 + 0.28"
B4 409+95 43.4£8.0 0.85 + 0.26'
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E4 34275 36.3+6.8 0.59+0.11
F{H 0.897 1171 3.412
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Wt 5 D #IL#, P<0.05
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JiE, L 4 1IN R BT S T AR 22 A e 28 4
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AW 5T 45 3 7R, BMP-2-ADSCs & 414 | SF/
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FEAY 55 16 JEI, KB A s b e A B &, T A
AT Y S8 3235, 37 AR i R AT AN [ A 1
Wz I , SF/ICSINHA 7 28 5 BMP-2-ADSCs #% 45 PRP
B A RS IR G ARZE RS AT Ao 2L,
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B3t el B E K 2 2 om BEE 4 Brg B p
RIHEAT B AR 9 S50, BB X R S IE R B 440
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I RS A RS, G5 ] SF-CS-nHA 4R nT 4%
U B 5 e B R B i, IR ZE T, Mosaic-
plasty FEAIE 7R K ER /3 B AR, LA PRP BEHAE A —
FORT V55 S48 B PRP I 5 5 K] % v BMP-2-
ADSCs )52 & Wi 55 A B B0CE 3238 B AN 0] e b
I BN, DA T AR 22 T R PRI G B R
B A RIB, B A 40 s R 2k, [l s, PRP &8 i
TR 1) 240 B DR VT s — 2 0 S0 o = 240 L 1 L b
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F, Wik ADSCs [a] BB FEAR M oA R - A, 31155
FIERE ALY RS MFSE R ADSCs §44% BMP-2,2 d
Jei ARG B Al R Tl - A K I, Ak R T2 BMP-
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7 BREUILA N TE A BMP-2 544 ADSCs A 7 B 1
R IRILPR P 1 B 2 220,

g8 F Rk, M A SFICSINHA 3 %2 5 BMP-2-
ADSCs k& PRP #E it 5 A 1A T~ K T R A5 B dil 4

1B52, R 0 A YA A B A, At
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