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Repair of tendon defects in rabbits with tissue engineering method
HE Qing-yi, 1I Qrhong XU Jian-zhong, YANG Liu (Department of Orthopedics, Southwest Hospital, Third Military Medical University, Chongqing 400038,
China)

Abstract: Objective To explore the effect of the implantation of the complex of fibroblasts seeded on human amnion extracellular matrix (HA
*ECM) in the reparation of tendon defects in rabbits with tissue engineering method. Methods The third passage 5bromo-2 deoxyuridine ( BidU)
labeled fibroblasts which were isolated from fetal rabbits were seeded on HA ° ECM. The rabbit models of 1 em-long Achilles tendon defect were estab-
lished as experimental subjects and defect control. In expenmental goup tendon defects were connected with core bridge by using polydioxanone
(PDS) suture and then capsulated with the complex of fiboblasts —HA°ECM. In control group [ ; defect tendons were ligated with PDS suture by
using core bridge and enveloped with HA ° ECM without fibroblasts seeding. In contmwl group I, only PDS was applied to core bridge the defect ten-
dons. The gross examination, light microscopys scanning electron microscopys immunohistochemical examination and mechanic measurement of the
repaired tendons were respectively performed in posioperative 1, 2 and 3 months. Results The fibwblasts, seeded at 3. 5X 10° celly m1 as opti-
mal concentration, grew well and radiated or paralleled in HA°ECM. Immunohistochemistry showed that the labeled fibroblasts played an important
wle in tendonization. The results of light microscopy, electron microscopy and mechanic assessment were suggested as follows; the rate and quality of
tendonization in experimental group was superior to that of in contol group [ and II. The tensile strength in experimental group was the most excel-
lent, then the control goup [ next and the contol group Il worst (A< 0. 05). Conclusion HA°ECM can sewe as an excellent camier for fi-
broblasts. Fibroblasts HA °ECM complex has the capability to repair tendon defect and tendonize with rapid rate and good outcomes 3 months after op-
eration with tensle strength reaching 81. 8% of that of nomal tendon.
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Fig1 Two tendon stumps are united by the smooth— surfaced graft
(arrow) as fibriform membranes, and the PDS sutures are ob-

scurely seen in the experimental group 1 month postoperatively

Fig 2 'White cord-shaped graft with smooth surface and less diame ter
than normal one is adhesive with adjacent tissues ( arrow)

though able to be detached bluntly in the experimental group 2
months postoperatively

3 3
Fig 3 Graft appears tough flat cords in experimental group 3 months
postoper atively resembling normal tend on
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6 2 s s
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HAM (S-PX 66) Fig 6 Most thin collagens longitudinally-oriented though some disor-
Fig4 Massive yellow stained fibroblasts in HAM in the experi ganized in the experimental group 2 months postoperatively
mental group 1 month postoperatively (S-PX 66) (SEMX 7 150)
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Fig 7 Gradually matured collages in well parallel order in the experi
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1 1.2.3 [ (N),x+s] .
Tab 1 Tensile strengths of every group in 1 2 and 3 months after HA *EC
*ECM
operation (N x +=s) ( ) ( )
Graup 1= nonth 2—month 3~ mamth HAEM ( I )
Fperimental 20,010 3. 446 45.799 +6. 041 60.433+8.677 HA “ECM ( 1I), BrdU (
Control [ 18.654 £2.400 * 40.670 £3.371 ° 51.940+5.880 " BrdU )
Control I1 19.37143.283 ™ 30.053 +4.053" 39.429+1.6325
Normal - — 73.892£6.0094 [’ 3 °
*: Control I versus experimental goup, P> 0.05, t= 0. 615. **. Awad (Mesenc ) al stem cells)
Control II' versus control I and expermental group » P> 0. 05, = 0. 225. I ( )
A Control 11 versus control I and experimental group » P<< 0.05 1= I ( ) s
2572 A Nomal tendon versus control I, control I, experimental
b b

group, P<0.05, t=3.749

& Exp

Tensile strength (N)

I month
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8 1.2.3
Fig 8 Tensile strengths of the grafts in3 groups 1, 2 and
3 months postoperatively
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