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Research of repairing rabbit knee joint cartilage defect by compound material of fibrin glue and decalcified bone ma-
trix(DBM) and chondrocytes HE Jie ,YANG Xiang,YUE Peng-ju, WANG Guan-yu,GUO Ting,ZHA O Jian-ning. Depart-
ment of Orthopaedics ,the Military General Hospital of Nanjing,the Clinical Medical College of the 2nd Military Surgeon Uni-
versity of Liberation Army,Nanjing 210002, Jiangsu ,China
ABSTRACT Objective:To investigate the feasibility and effectivity of using compound material of fibrin glue and DBM as
scaffolds for cartilage tissue engineering. Methods: Chondrocytes isolated from articular cartilage were seeded into prepared
scaffolds, after incubation for 4 weeks in vitro. Chondrocytes and fibrin glue and DBM constructs were implanted in the joint
cave of rabbit. The specimens were excised at the 4th, 8th, 12th week , examined grossly analyzed by haematoxylin cosine, tolu-
idine blues staining and type Il collagen immunohistochemistry reaction. Wakitani score was counted to evaluate the repairing
effect. Results: Grossly analysis showed some ivory tissue filled the caves after 4 weeks and the caves were full filled with
smooth surface after 12 weeks. The microscope showed a good deal of chondrocytes appeared after 8 weeks and more type Il
collagen than 4 weeks. Twelve weeks later, cartilage lacuna could be observed. The cells arrangement and the amount of type
II collagen both showed the same as the natural one. Conclusion; Complicated material of fibrin glue and DBM as scaffolds
can be used as scaffolds for cartilage tissue engineering.
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Fig.1 Compound material of the chondrocytes and scaffold cultured in
vitro for 4 weeks,some cellular organs and network structure of the fibrin
glue can be observed under transmission electron microscope (x6000)
Fig.2 Network structure of the fibrin glue of control group can be ob-

served under transmission electron microscope (x20000)
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‘ Fig.3 HE staining of the repair-
F ing tissue in the knee joint of rab-
bit cartilage showed respectively at

the 4th week (3a) .8th week (3b)

and 12th week (3¢) (x100) Fig.4 General pictures of the experimental group (4a) .simple scaffold group (4b) and the control group (4c) at the 12th

week Fig.5
100)

Immunohistochemical staining of the repairing tissue in the knee joint of rabbit cartilage at the 12th week under optical microscope (x
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Tab.1 Wakitani score of the experimental group, the simple

scaffold group and the control group on different times(x=+s,

score )
ZH 5 48 8 JH 12 JA
SEE 11.86=1.29 9.64+1.60 5.42+1.68* "
AU 13.00+0.82 10.00+0.82 8.75+0.96
23 AR IR 2 13.50+0.58 11.75+1.26 9.75+1.26
12 JAT, SCBe2H 5 PRl S AR A N RRZH A ] LA, “F=17.49,

P<0.001, SZ504H 12 B4 70T 4.8 AR LLER, * F=82.26,P<0.001 , T A
FILIR M Y L, *F=4.16, P=0.005 1

Note: At 12th week , compared among the 3 groups, *F=17.49,P<0.001.
Compared among the results at three different times of the experimental
group, "F=82.26,P<0.001. Compared among the results when the 2 ele-
ments acts together, *F=4.16, P=0.005 1

Jis& BB A LR A BT A RN G5 TR 14 | 7 A Al AL, £F 4 2R
FIEERE 3 d Jm FFAG A A, I REAN IR BE 38 i ik, VB Ak
LT AR ST BRI R, WA ZBTEE AT & B Y T o i P —
77 TR AR A B TR 2 S R B I M — 3K, 05— 7 THI R A
SRl AT Wal7/ 5 e i o W= R 1 N S i e = P N3] 3
SRR BRI, JCBE I [RIRE  TT 2R A b L S (Rl
ASCE A T ERER, £ 3 WS E] A AT W SE 6 2H
WUE R X R IEA MR, M2 H SR B e R R T
e SR RN AR, — 7 T 2R B RS T 4F AR
IR B, (3 S5 S AN S5 o3 b AR A A5 —
B, IRV R E SRk TR R B R
B 35 WA IR LT LR B R R YR T HAE RS T
TR ST AR A A L) R FH Y L

3.2 S E LR

3.2.1 DBM WSCEERMLE 2B AEALEE, 58
LR T F , DBM S il i 30 2 pl B R i S il R AEVE
B, 5340, DBM HAG FARFLBRESH , A A T80 06 M4 A i i
BT RA, WIS & B B . DBM S 55K 43
Ak 14 18] FE TR AN ML /AL R A A, SRR AR TURUE
W E . ARSI E A DBM, I H 8 T TR 2 el
AR A RIS S/ INBURE KN, — T T AT i L R it | okt
G S5 DBM i id R, 55 — O T AT s S ok S BURI A
CHRATFR TP RAE T AORLIRHR, R REII A A T3 48

3.2.2 DBM YR DBM Zoad B AS MRS AL BS
HA BRI AEYREYE, (Bl BRI R 2 08
LA PN ) 1 TR T A AR R A6 1 6 I A B G 1 T AFEAR
S R PR AR T 45 DBM X B (4 A B A B

3.2.3 AREIFEAT DBM 45:1E  DBM 43 M54 DBM, 43

DBM | ZSH0 50 3 R e A i 25 e il 2 ) e 7 v A

FHIS A A AT RIS R [R) B2 9 B BBt 584 DBM BA nf

IRMERN B SIS 2 (B AT 25 (A1 S5 40 R RS 1 FLER 54

el = B S, MTFSY DBM LA — 8 125 W) 245 B

BAw A S RUFFLBRZE M, AR TR AR Sk

TR AN B BB T A B A R LA S H B W SCR R B

TERL, JIFLAASSIZB6 R FHHS 4y DBM VRN S 3R G 41 BG4
ETYEAE IBEIE LA K B8 1 R B 14 B4 Ay ST AR e 5

PO AT A BEAS S, AR AR T R A I S T AL

M LB VE N AE KR T 3R R B AP RIS R DRE . £T

Y IE B B B R AR FLIBSR B, — 5 T

AR A T AR TR A S A, S — Dy TR

BEE IR SR S R I 2L R A iz ey . i A=

PRRRISE AR, AR e Al AR R TR R

oAb, I DBM TERE AR [R] I 208 B /6 PER T, £

T HARIE N, ASEIRHTE 3 S WUEEIT ] s 1 7T L2

1B S AR DR TR I TR, T2 1 S AREH B 25 1 0] R

AFEHCR M M A, SRR A Y A 1 5 SR R R A

BEREARRE— B T ELAE 4S50 R, oK A s 56 sh W i

DT N B AT 1 e W 3 PSS 11 A5 SRR S, ST AR

AYZHAVRH AR PERLF . SRIXE T DBM 915 01 BV A BEA T

KIsR, LIRCIREE ARG HA 5 R FIEF A R4

A RE I E TR G TR TS, TR B LA R

HICRE ST, AT ] I LT AR BN R B SETT

B LA B I SR AE T — R R B 525 SRR

S 3Lk

[1] Reddi AH,Huggins C. Biochemical sequences in the transformation
of normal fibroblasts in adolescent rats. Proc Natl Acad Sci USA,
1972,69(6) : 1601-1605.

[2] Klagsbrum M. Large -scale preparation of chondrocytes. Methods
Enzymol, 1979, 58 : 560-564.

[3] Wakitani S, Goto T,Pineda SJ, et al. Mesenchymal cell-based repair
of large, full - thickness defects of articular cartilage. J Bone Joint
Surg (Am),1994,76(4):579-592.

(4] ThPY. ARG IRTE LS AR . BRI 5 2002,4 (1) :42-
44.

[5] Yamada Y,Boo JS,Ozawa R,et al. Bone regeneration following in-
jection of mesenchymal stem cells and fibrin glue with a biodegrad-
able scafold. J Craniomaxillofac Surg,2003,31(1).:27-33.

[6] Homminga GN,Buma P,Koot HW et al. Chondrocyte behavior in
fibrin glue in vitro. Acta Orthop Scand, 1993,64(4).441-445.

(7] Afih, B 7. BB HUT AR P A R T D RE B SR it . bl
‘B4 ,2007,20(12) : 872-875.

[8] mMszs, BT, BB KA E -2 (EBE s = 1T FE st
Je. BEAETIELE A4, 2007,20(12) : 1302-1304.

Wk H 181.2009-01-04 A SC Gt . T3



