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Chondrogenic Effect of Transplanted Type I Collagen of the length of neocartilage to cartilage defect size was
Scaffold within Subperichondrial Carulage Defect not significant in the statistics.
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The purpose of this research is to find out the %A A A & (submucosal resection, SMR)Z ¥Z9] gEE
degree of cartilage regeneration by inserting the atelo- AAAY T 4442 gata] HZAN Ao 3 3] 2
collagen scaffold obtained from dermis of a calf on car- s Aoy H#l oko o)) olslal HlZ:o
tlage defect site. Dissection underneath the perichon- IaS 7H BT T F2 D7) A3k uFe) H
drium by the periosteal elevator on both side of ears of Fob vl AFAANE 2F A HAY T
six New Zealand white rabbits were made to expose the o A& Y7IA HE oo w2 A7} A7 ok2.7)

cartilage, leaving pairs of circular holes 3, 6, 9 mm width Qe Bk YA AZuo)A o= AT o) Aol A

with punches. One hole was left for a control, and on the
other hole atelo-collagen scaffold of the same size was At e AL 2 Ax7) nu)sld 988 S0l

transplanted. In postoperative 1, 2, 4 weeks, the iissues = XY ojd ZIeHE A A S AZ Hi=Ho] o] sl
were dyed. The length of long axis of neocartilage was I 3 AT dAZo] AAECH W=A ogo
measured through an optical microscope with a 0.1 mm 17l Bad H=e ]G‘"E I AdEDE vFs L_ I
graduation at original magnification, x40. In the first and HE 982 & F s By otz vlEHoZE H4
second week, both group showed no sign of cartilage o U 2A3s dL 4 98 Ao}

regeneration. In the fourth week, regeneration on mar- A Zof g4 Eog oo Ago] WAty o 2o}
ginal portions was observed on all groups and the N — b ol T oy
average values of length of long axis of neocartilage < L 7lss AAistel dFute] JHg g oﬂ o S
according to defect size were as follows: In the cases T 2ol A A=A E (perichodrial cell)7} 443 o Z4))

with 3 mm defect, it was 0.85 + 0.30 mm in the control
group, and 1.85 *= 0.38 mm in the graft group; in the
cases with 6 mm defect, 1.33 + 0.58 mm in the control )
group, and 2.25 + 0.46 mm in the graﬁ group; and in o B31E FE3Y dF S A& s ﬂ-‘ﬂ
the cases with 9 mm defect, 2.33 + 0.77 mm in the = Ao g2 Azlgl=1), fibrin glue; PLGA,* demm-
coptrol group, and 4.47 = 1.39 mm in the graft group. e Ty ‘:1'5"} 2o A A2 o]Lste] o

This means that the collagen scaffold has an influence _

on the regeneration of neocartilage. But the relative ratio = AAA7IASE AT gl Bl AT dBe A'HE -

2] 7] A (extracellular matrix, ECM)& F2 cln @z} Zg

52 ofn) = Z] 7} (glycosaminoglycan) 0. 2 -4 E)o] 9l o
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10T o]ale] T Zzlo)A A3 = Qo).

3 Ofw & X|X|H[e| A=

FAE 0.5% atelo-collagenS ¢lg =z &}of 4CollA 57t
1500 rpm e & wHlsle] m g3y} ¥ 245 6 well plate
oA 231 -80T oA 12A]7k o] FAAIZ Foll EAAZRT]

g ol88) 48217k o] Az AZTH
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drothermal(DHT) # 2] 5}« =24 7lul 24 -E HAEY
Tk o] t}A] 39 -80°C 2 deep freezerol] A1 124]7)-0]
d TBAZ ol FANZIZ o) g3 484 7Ho)A Ax
AR O5 98 #1322 o) &35d] A% 3mm, 6 mm, 9
mm 7|2 @?j—%—ﬁq-(f*‘ig. 1).
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Fig. 1, Ateln-mllagen scaffold derived from
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Fig. 2. The design of operation on upper area(graft group) and
lower area(control group) of dorsal side of rabbit car according
to the defect size of cartilage.

HOJAR] =2 2484 = = 7] A(periosteal elevator) 2
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il nylon 5-02 S0 24 237 dzorn 73
z ig. 3. F3uAe WA 9

£% 5¢ 7lAo= A Al (ceftazol sodium) 15 mg/kg<-
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2) M2
ol4 gl T 134, 25, 42U F] o] vecuronium bromide
(Vecaron™; o]d#e}, ) 4 mgo = okelal=s 221 geo

AE 2 oA Smm 7leke] A4 oae 85}
BUNAE A S slo] Qe 278 10% 2H=F2

Hlsto] =<l (neutral buffered formaldehyde)o] %o} 574

8| v} &4 -0l @ 419 4l (hematoxylin and eosin stain)

2 gak BF A alcian blue stain)& & o}-e e} p]
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Fig. 3. Difference between operation of control group (Above)
and graft group (Below).

Fig. 4. The mcasurement of long axis of neocartilage (H & E
stain, « 40).
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AT A¢ WAAN AARATe Zole] F4E

= de
F2-E 29 (analysis of variance, ANOVA)S. 2 A& H]

=]
gl
ul

=

sto} grolr gkt 1elal AMEA = #i8l Tukey HSDE, L}, ¢z Z& 37|0| @2 ozl
AgAgls FBAAYIATEZZ2OYS SPSS(statistical 7 A Z7)0) WE A4 dZ o Aol HHAE 3mm
package for the social science) WIN 11.08 A}&-3}%ith. Ao | ZFoAE #EHgko] 0.85 = 0.30 mm, o] Al ot
SAA FoFEe Pkol 005 vjvtew s o] 4% 1.85 + 0.38 mmo]¢lx, 6 mme] A<Edl= ol
e Fagro] 1.33 + 0.58 mm, o2 atell A= 225 + 0.46
. = = mm, 283 Imme] Aol hzFolrs el
233 + 0.77 mm, oA Fo|As 447 + 1.39mm=E FHE]
o} 2 AEo| ENE BEAY Gtk 283 A Zyl0) e 24 4GS dolel 4
7} A A 7(L, 2, 45) vieh o4 wle)s & ohe] 67 A9 u&L Adstger, 3mme AEoes hET
o] 22& A3t F 108749 =2AFEE 4ot 4¥ e Fagho] 28 + 10%, o] 2ol Ae 65 + 18%°| 2T,
ZFolu AFSEE AYE B 9 5 F9d 894 F 6 mme] Atos tzFoAe HFgkol 29 + 8%, oA
ALAL B E7j= A4 e ALA 71 F71= Fo| M= 37 + 7%, 18] 9mme] Zéole thEatolA
99% shelch JeAu A 179 272) AHolAE of & B@Gko) 26 = 9%, o] 4 Tel M E 50 + 15%2 A
Aol zzolA BE 9F Ado] olzolAA 8%t o BANE AZoz uaEgds Fol@ o)z gld
ci{Fig. 5, 6). Ak, o] A F7tel e AF deo] 3mme} 6 mm Aol
4779 )Rl e & FHolM dE Aol B2 ok 89|35l 2Jol7} HEgom 9mme} ofE A& WA=

f9] gk z}lo]7} Holzx] okqktHp<0.05)(Table I, Fig. 9).
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Fig. 5. Histologic findings in 1 week postoperatively on control group (Above) and graft group (Below) (H & E stain, « 100). (Left)
Group with 3 mm-sized cartilage defect. (Center) Group with 6 mm-sized cartilage defect. (Right) Group with 9 mm-sized cartilage defect.
Cartilage regeneration on all cases was not detected.
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Fig. 6. Histologic findings at 2 weeks postoperatively on control group (Above)

Group with 3 mm-sized cartilage defect. (Center) Group with 6 mm-sized cartilage defect. (Right)
Cartilage regeneration on all cases was not detected.

and graft group (Below) (H & E stain, » 100). (Left)
Group with 9 mm-sized cartilage defect.
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Fig. 7. Histologic findings at 4 weeks postoperatively on control group (Above)
(Center) Group _ _
" The amount of neocartilage on graft group was more
egular than on control group. l

Group with 3 mm-sized cartilage defect.

i . o a L - r
defect. The cartilage regeneration was identified (ancs:u.)'
nd the form of neocartilage on graft group was more 1
on 3 mm-sized defect area of cartilage.

and graft group (Below) (H & E stam, = 100). (Left)

with 6 mme-sized cartilage defect. (Right) Group with 9 mmesized cartilage

than on control group
ncomplete formation of cartilage was delected
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Fig. 8. Histologic findings at 4 wecks postoperatively on control group (Above) and graft group (Below) (Alcian blue stain, > 100).
(Left) Group with 3 mm-sized cartilage defect. (Center) Group with 6 mm-sized cartilage defect. (Right) Group with 9 mm-sized
cartilage defect. The cartilage regeneration was identified(arrow). The cartilage regeneration was occurred on the margin of the cartilage
defect and scaffold.

Table |. The Length of Neocartilage according to the Defect Size of Cartilage at 4 Weeks

Control group Graft group
Experiment rabbits Defect size (mm) Defect size (mm)
3 6 2, 3 6 9

1 0.6 1.89 1.76 1.7 2.77 5.22

2 0.45 1.75 3.45 2.05 1.46 4.12

3 0.73 1.31 1.32 1.14 2.42 5.74

4 1 1.29 2.25 2.17 2.03 478

5 1.1 1.46 291 192 2.31 5.13

6 1.2 0.26 231 2.09 2.53 1.85
=ol MHA 7|8, a1 24og 7o dFL HA7) network) 0. 8 A, 1 F 7122 Tl oo F (protein
2259 W) 27191 F o]2le] Wad A9-7) £3] gl polysaccharide, 7%), ©}ul2 4+ 2E(collagen fibrillar
e Tl A o] oA FEE de fe 4 R network, 13%) 9! & B0%)22 & o] 9lr). &9}
1, F5EAY, Foiel AAME HFA A7 e v e dFs gn gl nYdA dUREe ", 4859 9
olo= ojo] W AH AoE sAE T wyel o I AMEFIF AL FOF, AR HEFTL gL YFor
t}. olgld DHg BEr] s APACM =HTH TAE0o Aotk F7HET WE AR o)g9s A4
(tissue engincering) 7]%]& o] &3te] AEE VSHM A T Hgsle A5t AIFAER 5T QAL A 4
A o) A o} 224 9% (heterotopic induction)E sk= 52| ¢ olo} o]2 dF AAFolgn 3t
274 ek ddge Azl 714, A (fibrous AZute g 7] T ATl AFA e AL T2
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Fig. 9. The differences in the relative ratio of the length of
neocartilage to cartilage defect size between graft and control
group were measured by Mann-Whitney U test and one-way
ANOVA test. *This mark presents that the differences of mean

percentage between two groups were statistically significant (p<
0.05).
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