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A Histological Analysis of Osteochondral Allografts After incubated

by in Vitro Organ Culture

Hiroshi KONDO

1) This study was undertaken to examine the fate of rabbit articular cartilage in

“osteochondral allografts” after incubated by in vitro organ culture. The histologic-

histochemical grades of the grafts was evaluated by histological study at 4, 8, 12,

24, and 48 weeks after transplantation.

2) In the allograft group, the highest histologic-histochemical grades appeared

at 24 weeks after transplantation.

Afterward, the fate of the graft followed either
very good course or absqrbed by rejection.

3) Our findings showed that osteochondral tissue should undergo incubated by

organ culture for over four weeks. (Accepted on October 2, 1995) Kawasaki Igakkaishi

21(3) :163—173, 1995
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BRERFOER | JIIFERNRKFEERER Y >~
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KR SFHE LB T BN OETRE 2 SHE
REEEIC I VEEL, 0BT 2 AERE S
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VH, WRBIET, RUEESEOWEE X DRI
FL 7. 85N EEE BEZ 3mm, KE
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H, 438, 83, 12, I6BREFELDL, B
L7z,

BREREL BV Yy—LV (ERR—¥Y7 7
7 bHEY) 2, B (Table 1) 2 Ah, CO,
AV Far—Y —NTERER2HEFELL
(37°C, 5% CO,). HEBROTHIZ1~2HE
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EEERNC X D FEEERL 7.
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L, —EHMRERERT RIRER 2 BHE
L7 (Fig. 1).

Bilte, 458, 8, 128, 248, 48E 1K
W2 HL & U BB ER PRI 72, B
¥, #B#IRAYI1C pentobarbital B % MEE
PRUCEVWESZEPHLICEAL, BEHKE
MR Z L 2HERL 7205 B 10 ml EA
LU, MEIEEHER L B L 7.

B BIE  1995)

BHR 2 & 0 BAER 1, JeFEMEEE Vv
BRI R, MESRTfTo . 27, R
<) Y CTRIE 1EMEE 217, BilE, BiX,
BiAZIfTV», 2857 4 VIiZGE L7z (Table 2) .
IR ZEL 5 um i3 L5 ERILT:. B

#:1% Safranin O fast green iron hematoxylin

Table 1. Organ culture medium

MEM Eagle medium

10 9% Fetal Bovine Serum
dexamethazon 10~ mol
insulin 10 gg/ml

D—A

Fig. 1. A 3 mm diameter hole on the patel-
lar surface, and graft with an osteo-

chondral tip.

Table 2. Technique of degrease, decalcifica-
tion and dehydration

Degrease

70 % ethanol 12 hours
90 % ethanol 12 hours
95 9% ethanol 12 hours
99 % ethanol 12 hours
95 % ethanol 3hours
90 % ethanol 3 hours
70 9% ethanol 3hours
H,O

Decalcification
HC1'8.5ml+100 % HCOOH 5 ml+AICl,
7g+H,0 100 ml

(bone 1g/100 ml)

Dehydration

70 9% ethanol 24 hours
90 % ethanol 24 hours
95 % ethanol 24 hours
99 9% ethanol 24 hours
Isoamil acetate
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AV, ZORMEEE Table 3. Staining
i HE 8 L iR L ¢, B Safranin O fast green iron hematoxylin stain
- - 1. deparaffinization

L3RRI CRAT 2. Weigert iron hematoxylin 4 min
% Safranin O 2, fast 3. rinse

. : 4. 0.02 % fast green water solution 5 min
green & iron hematoxylin 5. 1% acetic acid water solution
A, Mgz ofOREN 6. 0.1 9% Safranin O water solution 7 min
ZALEBINCRT Z EHTE [ debydration

8. xylol incidification

7z® (Table 3) . 9. balsam mount

REL R 57 1Y o B Al B ¥
Table 31" @Y THS. K
RS & B o TS 1, 582 Mankin &
2 & o TITb - AT BEEERE DERBEN
Pl 2 2E L U720, SEOMEBEHE X, 1. &
FEEHEOREM, 2. KEMOBRENEL,
3. WBREDZEAL, 4. tide mark DEFEHE,
5. tide mark A TOZEM:, PAESHEET, ful
score 1X155 M & 7% (Table 4) .

control B & LT, FEFBERER 2R HICH
TERHE L 72BE 2 W .

i R

KE, BHEBECOMEBSMmE Fig. 2),
(Table 5) IZRT. FF2NFhOREREREH

Table 4.

Bz & B BRI BT S . BIEBROE S
DRIV ERLEBbNSHIIZSED
BRI SRS LT H B .

1) FHeEEBEE: (3> ha—LEE) (Fig. 3)

Z OBET IR 4B E RIS E R R L
THD, % ORI RS EOME T L243E
H&E8IC U T4 B I3BimicgAd L Tnwiz, &
DT ZBHEL /2.

2) 2EBEREBME (Fig. 4)

Bl 4 BE & 0 AR EETH 5 2.
Z OB LEBEBIIE LA CFRETHY, —H
2GEE THBABUZETLTEY, 48BHIIZ
BEFRLTOE. CORTRIBEEELT:.

Histological-histochemical grading

1. safranin-O staining (matrix, upper layer 3. surface

from the tide mark : tangenital zone, !

transitional zone, radial zone)

normal
slight reduction
moderate reduction
severe reduction
no dye noted

2. cells
normal
slight hypocellularity
hypocellularity
scar

(=R CIJUINN

D = DN W

normal 2
irregularities 1
: disappeare 0
i 4. tide mark integrity
: intact 2
irregularities 1
cropsed by blood vessels 0

i 5. safranin-O staining (matrix, under layer

from the tide mark : calcified zone)
normal 4
slight reduction
moderate reduction
severe reduction
no dye noted

S =N W

Serial histological sections, cut at five micrometers and stained with hematoxylin and
eosin and safranin-O-fast green-iron hematoxylin, were analyzed for abnormalities in
structure, cell population, safranin-O stain distribution, and scores assigned as the histlogic-

histochemical grade.
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Histological score

15
T4 b

—e— Fresh allograft

—&— 2 weeks storage by
organ culture

—4— 4 weeks storage by
organ culture

—x- 8 weeks storage by
organ culture

—— 12 weeks storage by
organ culture

—e— 16 weeks storage by
organ culture

After allograft (Weeks)

4 weeks 8 weeks 12 weeks 24 weeks 48 weeks

Fig. 2. This graph shows the relation of the term of in vitro organ culture, the
duration of transplantation, and histological-histochemical grading.

Table 5. The term of in vitro organ culture, the duration of transplantation, and
histological-histochemical grading.

4 weeks 8 weeks 12 weeks 24 weeks 48 weeks
after after after after after
allograft allograft allograft allograft allograft
Fresh 9 9.33 8.75 8.75 5.33
allograft
allograft,
2 weeks organ 5.67 6.67 7.75 5.67 8.56
culture
allograft,
4 weeks organ . 8 7.9 7.75 12 10
culture
allograft,
8 weeks organ 8.5 6.5 9 9.2 9.75
culture ‘
allograft,
12 weeks 12.17 7 4 12 12
organ culture
allograft,
16 weeks 12.33 11.67 11.4 10 9.8
organ culture
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Fig. 3. Control group (Fresh Allograft)

a) F-4w : Fresh allograft, 4 weeks after transplantation. The upperlayer of the tide mark of
the allograft tip staining shows moderate reduction. (Safranin O-fast green and hematox-
ylin X50)

b) F-8w : Fresh allograft, 8 weeks after transplantation. Inpact case. The hole is filled with
collagen fiber. The lower layer of the tide mark staining shows slight reduction.
(Safranin O-fast green and hematoxylin X 30)

c) F-12w : Fresh allograft, 12 weeks after transplantation. Staining of the allograft tip
shows slight reduction. (Safranin O-fast green and hematoxylin X 30)

d) F-24 w: Fresh allograft, 24 weeks after transplantation. The allograft tip is rejected.
(Safranin O-fast green and hematoxylin X 30)

e) F-48w. 1: Fresh allograft, 48 weeks after transplantation. The allograft tip is irregular,
and the stain is reduced from the edge. (Safranin O-fast green and hematoxylin X 30)

f) F-48 w. 2 : Fresh allograft, 48 weeks after transplantation. The allograft tip is absorbed
by the recipient. (Safranin O-fast green and hematoxylin X 30)
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Fig. 4. Allograft group, with 2 weeks incubated by organ culture.

a) 2 W-4w:2weeks incubated by organ culture, and grafted, 4 weeks after transplantation.
The upperlayer of the tide mark of the allograft tip staining shows severe reduction, the
under layer is normal. (Safranin O-fast green and hematoxylin X 30)

b) 2 W-8w :2weeks incubated by organ culture, and grafted, 8 weeks after transplantation.
Inpact case. staining shows severe reduction, the under layer is normal. (Safranin O-fast
green and hematoxylin X 30)

c) 2W-12w : 2 weeks incubated by organ culture and grafted 12 weeks after transplanta-
tion. The allograft tip is irregular, but the staining shows good. (Safranm O-fast green
and hematoxyhn % 30)

d) 2W-24w:2weeks incubated by organ culture and grafted, 24 weeks after transplanta-
tion. The upper layer of the tide mark of the allograft tip staining shows slight reduction,
the under layer is severe reduction. Surfase is coverd with collagen tissue, and rejecting
from superficial layer. (Safranin O-fast green and hematoxylin X50)

e) 2W-48w : 2 weeks incubated by organ culture and grafted, 48 weeks after transplanta-
tion. The allograft tip is irregular, and shows slight reduction. (Safranin O-fast green
and hematoxylin X 30)

3) 4BFERIERMEE BZoBTRESETHY, SEHCEBEET
BEEE L D HERAEIEETH S8, 248 LTWwiz, ZOBTIZIOBER2EEL .
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Fig. 5.

a)

b)

c)

d)

e)

f)

Allograft group, with 8 weeks incubated by organ culture.

8 W-4 w : 8 weeks incubated by organ culture and grafted, 4 weeks after transplantation.
Staining of the allograft tip shows slight reduction. (Safranin O-fast green and hematox-
ylin X100) :

8 W-8 w : 8 weeks incubated by organ culture and grafted, 8 weeks after transplantation.
The allograft tip is inpact, and surface is covered with collagen tissue, rejecting from
superficial layer. (Safranin O-fast green and hematoxylin X 30)

8 W-12 w : 8 weeks incubated by organ culture and grafted, 12 weeks after transplantation.
The right side is allograft tip. The allograft tip is irregular. The upper layer of the tide
mark shows slight reduction, the under layer shows moderate reduction. (Safranin O-fast
green)

8 W-24 w : 8 weeks incubated by organ culture and grafted, 24 weeks after transplantation.
The allograft tip is inpact, and surface is covered with collagen tissue, rejecting from
superficiallayer. But the under layer of the tide mark of the allograft tip staining shows
slight reduction. (Safranin O-fast green and hematoxylin X50)

8 W-48 w. 1 : 8 weeks incubated by organ culture and grafted, 48 weeks after transplantation.
Staining of the allograft tip shows slight reduction, but perich on drium shows normal.
(Safranin O-fast green and hematoxylin X 30)

8 W-48 w. 2 : 8 weeks incubated by organ culture and grafted, 48 weeks after transplantation.
Staining of the allograft tip shows severe reduction. (Safranin O-fast green and hematox-
ylin X50)
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Fig. 6. Allograft group, with 16 weeks incubated by organ culture.

a) 16 W-4w : 16 weeks incubated by organ culture and grafted, 4 weeks after transplanta-
tion. The allograft shows good course. (Safranin O-fast green and hematoxylin X50)

b) 16 W-8 w : 16 weeks incubated by organ culture and grafted, 8 weeks after transplanta-
tion. Both the upper and lower layers of the tide mark of the allograft tip staining show
slight reduction. (Safranin O-fast green and hematoxylin X30)

c) 16 W-12 w : 16 weeks incubated by organ culture and grafted, 12 weeks after transplanta-
tion. The allograft tip staining shows severe reduction. (Safranin O-fast green and
hematoxylin X 30)

d) 16 W-24 w : 16 weeks incubated by organ culture and grafted, 24 weeks after transplanta-
tion. The upper layer of the tide of the allograft tip is moderate reduction.(Safranin O
-fast green and hematoxylin X30)

e) 16 W-48w. 1:16 weeks incubated by organ culture and grafted, 48 weeks after transp-
lantation. The upper layer of the tide mark shows normal. But recipient is moderate
reduction. (Safranin O-fast green and hematoxylin X50)

f) 16 W-48 w. 2 : 16 weeks incubated by organ culture and grafted, 48 weeks after transplan-
tation. The allograft tip is collapsed. (Safranin O-fast green and hematoxylin X 30)
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