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PRE A

4 £ KRR EED BESE (osteochondral-shell) #BEFREXTRHEL, BEH LUV
WL EMA-BED=2DRGET TREOESFNTLEBRIT L. MEBE L TRRER
DREEEFEHRB LA V.

HRBEOREMEMAEERI T 5.0 % ThHh-o/-. 2 AMEETIHE, Wit bloEs
BT, $/-4 - AREETHERLEZARD L, o . 12EMEETHEEETE, &
BHEladTEEE(E 75.253.5 9%, MRMIEE T, 86.03.4 % THER L BHBRORSMIaL
LBEORBIZHEEZE (P<0.01) »EHLN-. ‘

Thbh, MORBHEBEFEIREROBRICLI>TLEAL, BEEERBSE, BER
BRAEFICX L TREMNICERT 27TREMERT. (PRk 8 £ 8 A 5 HERA)

A Histological Analysis of Osteochondral-Shell after Storage by in
Vitro Organ Culture in Rabbit

'Taketsugu HAYASHIDA

Adult rabbit osteochondral-shells of the femoral head were stored in an in vitro
organ culture under resting and stirring conditions. - Fresh articular cartilage of the
femoral head was used as control. The mean survival rate of chondrocytes was
85.0 % in the control group. There were no significant differences in the survival
rates in the resting group and the stirring group at 2, 4 and 8 weeks. It was found
that, there was a significant differences in survival rate of chondrocytes between
stirring group (86.0+3.4 %) and resting group (75.2+3.5) at 12 weeks. From these
results it is suggested that the stirring technique is useful for the storage of articular
cartilage. (Accepted on August 5, 1996) Kawasaki Igakkaishi 22(2) : 81—89, 1996
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5 RS IITIARE: 2 3% &, [ARERHHIC
FEolhidozwn, i, MEBHEIIBW
TIREEE IETA»SFEI WD, H
BHFERD D 2MEMBEOLEENLEATH S .

BRICIGHE T 256, WERND 5B %
TR LN 28D D, WEHEE W
CEBIZOLVRETE 20 0METH L. B,
BB OMRERICEL Tk, BEEEE, BR
BRI, B/BREEREBHYD, ThEhID
W BEETECE MR, RECE R & v o B
HARE L~V T ORFFER BB T ORI
REBMTRbRT»nBEY™,

AHFSE T IR PRI IR IRIRIE & v D B
FRB OIS, RIEFEREHEBRICE 2 228 %
HoricdT 57012, [AEERE (osteochon-
dral-shell) 2#E ¥ L BRE2MZ HBEOZ
DOEFT TRERBRICTREL, EOMH
R LR HBRRET U 2.

] &

EERAELE LT, &tk 6 » BHAHGEY Y
FIA 7Y =NV EREHIRANC 1~2 ml 5L T
FREE L, RERETE % MERICERR L 72, SREL
7o RBBEAPEZS5.8mm Y —~v—%Hw, &
BTEEMTI-BmERE L (Fig. 1).

REH £ LT, MEM Eagle 55##12, 10 %
IMEMTEZ AN, TEIXZY107M &, 4
YAV > 10 ug/ml BIRBAL b DRERL 2.
BREBR ORI 37°C DEBEBRNTIT RV,
REBROTEUI2 BHZ LicfTh o 7. BEEN
T, BHEREELBIBPEER TR . BiENE
12 50 ml serum tube |Z_FECESEEWE 7 ml B AN,
BWEROWEE® LA LU THEELL. B
BRI, BWERE LEHEER Tml % 15ml
serum tube AN, BEREIELR%HAWTION 1
ElEETHEEE L, serum tube N CEEE#RHEER
F 58RI L7: (Fig. 2).

2, 4, 8, 1AM ERE, BEEELLD
DEZNETN6{H0D FH48fH) ELEMRET L 7-.
FEAVESTIERE L U C, SEESROKEREH 6

gl&l

((522% %25 199%)

Fig. 1. Adult rabbit osteochondral-shell of

the femoral head.

Fig. 2.

Rotary culture equipment

ZRWT.

AT DHARIRTE L 7o BB % 10 %7 +
V=) U CREEL, 25 BIREIEER ChIKE,
5 7 4 VAERITRG, BEX 6 pm OEYIYIE
ZYEBIL , BEA® 12 & 5 safranin O fast green
iron hematoxylin e 2 i L, AR, #
B 28I LTz (Table 1). % 78
MO EFER %, FEAR T 5 #HEF 3D noncal-
cified cartilage DIREHIfE % 100fEBHEL, %
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Table 1.

1. BEE&E

10% 7+ LT VR
. K&

25% W B A% & W
m. & #

R 74 va8H
V. 9k

Y] Fr(61)
V. Bt
BS54 v
Weigert Fe hematoxylin 45
K
0.02%Fast green/K & # 54>
1 % EEEE KB W v
0.1 %Safranin 0K &M 5%
5t 7K
*Fouo—JLiER
NIV LE A

Staining

O O =3 O Ul > W b

D> B empty lacuna 2 &3, £d pyknosis
LRoTRWHDEEMEE LTHSETERL
72 . BEZEMTEI Student-t test TITH - 7.

& R

SHRRBECIE, tangential zone O b FBEHANT,
Z*z DD< transitional zone, radial zone &
HEEOmBMEOZOREM D L <, tide-
mark bF® 5N T35 . safranin O TZ'Y 2
73704 > (GAG) BREICHD S, iron
hematoxylin TEEMIILDILAS, fast green T
BESED SN TS, HEME, REEEL
btz RiFch o (Fig. 3).

2 AMBEREE CIX, WIREE L R B
o, 2B b ICREEEIREFTH > 2 (Fig.
4a) . BEEETI, WERTO L ERME,
R OB a0 DR S RIF T tidemark
OFWr b7, BHSORERIETFTFD SN L. &
TERBEEOLMMN b BIFTH > 7z (Fig. 4b) .

4ER s EREE T, RO O D
BWAOMASNBH, DT REOEMENILDEED
PP IIRIFT, MBEEOROHEL RFTH
-7z (Fig. 5a) . #@#pEFECIX, LEAMRO
EOEHIEETHY, REMROK, REEE
OY iz RIFTH -7z (Fig. 5b) .

Fig. 3. Control group (fresh)

In the cartilage,the nuclei of the chon-
drocyte in the epithelioid cells in the
tangential - transitional - radial - and
deep layer-zone were well stained.
The chondrocytes and the cartilage
matrix were also well stained.
Tidemarks were detected.
Glycosaminoglycans (GAG) were
detected in the cartilage matrix, and
the nuclei of the chondrocytes were
stained by fast green iron hematox-
ylin. (Safranin O -fast green iron
hematoxylin X 200)

S HEMEERE T, WEMROKORENE
BRPETLTW. EEEORAME ITEM
FIWCRIFChH o 7eh, SR aEnET L
TWEFEEasNT: (Fig. 6a). BHEIET
X, WCEREO LR, EE OO O
P IRRETL Tiedd, EEEOYE
HIxRIFcl—ThH -7 (Fig. 6b).

12 AMBERE T, SEMOK OGN
13 S EMHERS B L CEERD B o 2,
empty lacuna OEHSEIML Tz, BEEED
gutatkix, BT LEasEmL Tna ki
Bz nt: (Fig. 7a). EPEE T, FEL
# & B O empty lacuna OBEANIZEE
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Fig. 4.

a) Resting group

2 weeks incubation in organ culture.

(BE22% #H25 1996)

The chondrocytes and the matrix of cartilage were well stained in the same

manner those of the control group.

100)
b) Stirring group

(Safranin O-fast green iron hematoxylin X

The nuclei of the epithelioid cells in the tangential zone and the chondrocytes in
the deep layer were well stained. The matrix of the cartilage was well stained.
Tidemarks were detected. No degeneration was recognized in the cartilage.
(Safranin O-fast green iron hematoxylin X100)

B9, WEREO - EFMIED & EEHifao
BoReattd 8 EMBREERLFELC T, KE
HEEOLMAM S RIiFch -7z (Fig. ).

Z R TEE OB 8 O transitional zone,
radial zone Zb 7z 2EE/INESICIT T 2 AR
BOEEGPHREMEOEERLE L TR, &
ALE S BREE OB MR AEF R I3 85.0 % T
Botz. 2EMEEETIREHE L EBREOMICE
BEHONT, Fiz4 - SEMEETHLEER
ZIEE» onixrotz. UL Lo 12 B/
BCHERENTIXT75.243.5 %, BIPREEE
TiX86.0+3.4 U TEREENTHED N (P<
0.01) (Table. 2).

% =

[FEEBEENREAE & L CHERD S FTE & 72 13RTF
R, SoREEE, B L OB ER %
11 72 BR TR B AR O EERIIRF 75 03T b L T
WY L l, BEREORE IR S
BB DA = safranin O 12 & 2 FE LA MEDOE
T, T hbbEERNIV a7 70 h > (GAG)
DA DB 5, %72 %°S 2 H\» 7z autoradio-
graphy 12 CH D AR T 3 L OIRELDH
2910 BEiEROIhe DELIX, BEFORETE
R, HETEOME R & OBER OBERDE
L, Mkl L MERERERBICE S DO
TH5ZEIXEBRINCDEDPD SN TN B,
L2 L FRIERIE B A O PR EIC D\ Lan-
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Fig. 5.
a) Resting group

4 weeks incubation in organ culture.

The number of nuclei of the epithelioid cells in the tangential zone was reduced.
Those in the transitional zone and the matrix of the cartilage were well stained.
(Safranin O-fast green iron hematoxylin X 200)

b) Stirring group

The number of nuclei of the epithelioid cells in the tangential zone was the same
as in the control group. The nuclei of the chondrocytes and matrix in the

cartilage were well stained.

ger and Gross' IX, 53837z EHETERE DK
BHfER Y = — v U BRI PR
Db B, FEEEREOBEEEE RS L v
¥ ¥ COREBE CIRAERICEERL 2w E
WARTWES . =R MR EE MY 7
vV TCHHEEL TeECEMIRG % Vv 7z in vitro DFE
Bz B Ol mRERIECITN LS
ZHRMERRO 1208, WEHEORERE T
& O & DR BRI E RO o Tz LIRE
LTw3.

BERER T OFBRBERHE IS < » 5 S58UT
ThhTBY, BRI LEEOBREBIE
PEEDHDBHEIC S RTEELIZS W E
BHISNT WD . I NIIEHEEREROEEE
BEL, METEPEEINTEL2CERS N,
Z OFER+TS T 2 R R L T BERETCE b

(Safranin O-fast green iron hematoxylin X100)

EHMEFELEZ LEZON TV, FIERY
D3T3 5 e ROKRERETE % F W 1 Fi R B
BREAEER I I, BEREDORE OHB
ZAFT RS R 5 empty lacuna DMEfN, #1
Fag DA DA 5 N iz, BiEEE DR S 25
HIL 7R, BBV TZOES 2 X AR
L, BAEiBSRE R+ REBER L LB TE L
WELTBY, BRNICESFHEROFRELT
DEREETRBL TV,
SEIOEBRICIB VT, BEEERFEIFIC X 212H
RE#8 #5255 T tangential zone O _b FZiEHARI%EL
DWWV IO s lh, REIZEEINLTES
3, BCBEE O safranin O 17 X 2 e b g
WRIFTHY, BECEL TOEREIES> TW
5 r#%z2% (Fig. ).
HEERFICEL T, BE, EEEFEENE
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Fig. 6.
a) Resting group

8 weeks incubation in organ culture.

u

B
=

(B822% %25 1996)

Stainability was reduced in intensity in the nucles of the chondrocytes.
Stainability was slightly reduced in intensity in the matrix of the cartilage.
(Safranin O-fast green iron hematoxylin X100)

b) Stirring group

Stainability was slightly reduced in intensity in the epithelioid cells in the
tangential zone and the nuclei of the cartilage in the deep layer. However, the

matrix of the cartilage was homogeneously stained.

iron hematoxylin X100)

MTh2. BREEFEIFEEOETCIZL LS,
BB ISR L, BAERKE ORI
FET L. BEEERETIE, REHRE S 2o
L 10 % Dimethyl Sulphoxide (DMSO) %
TEIREERI & L THWIEE1E 90 %A Eoffifad
BEIEONI L OW|EDH 2. LrL, 1979
4 Brighton ¥ 1%, V¥ OB K % 10 %
DMSO #Fv>, HEHE 2238 T—180°C
FTCHELIZEZ S, WTNOZEETHEREH
FaDEFIZFRD T, I HIZIEEBRD £
¥ CREFERERSERBCEEL Wi eE
ZoN, WEBHEBC ) 7Y VB RT RN
DEE PESHNCHEL, DMSO OS2 5
DT, HEHEE, HETEREE2ELEE3
B2 DEBRIMFEBSTEbhTw5s . HEIL
5 DE CHEMIEEFER I 50 BT TH

(Safranin O-fast green

ZOD10=18) g 7o 7 N0 BAE PRTF R OB BB
fa, BASTECEAEMS B L 12k, BAEiRE
KRECHEEEZEEL, RG-SR EIR]
Bt 2ETCAREBbis.
MEREETIE, WEEE BT THEB L
LTRETE, EHEBA TREMREO4EE
PEWIREETRE T 2ABEEY? D D L OfF
R T 2 EBRRIFESTRbhTn 5.
SERPERERC X B BERE ORFICET 5 E
BREURZEIC 3T, 19794512 Brighton 5% 2385
B -2 7 2 u— VERALOHB4ERER
BEEHRELTWS ., £/, BERCELT
LELXDEY S URKRVEV R ERRINT 2%
EDOILRNZENTEY, Handley 59 1%, 4
DOEERE R R EEEL, 20 %/INMIMETY
a7 A7) h rEKEER & BE L THREB I HE
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Table 2. Survival rates of chondrocytes.
A R B
X 100%
8 =AY E

%
100 —

50 —

25 —

ZERHIOhTWwS . FAMEE
OYE OFEBRMEICT S 5 A4 =
AL, EARCE2bDL
ERCE2b08HY, EIEHK
B, BEEREBHECL T
OBBIFEPEOTN L L
Wk 2E LIBT3 RIEE
Ao B Pap and
Krompecher? |, KZHW7
ERCEHNRECBEI N
BEEfiEE X, 24 TORY
EBIUBEINSG I LRI
WSRO B R DD, £HK
RE DD & i WBAER TR
5B B X CHREICHETED

0
L |

2 4 8

— B =6)
— B (N=6)

BTEXEMELTWS . S5 IEH2 1%, B
BRICa-baT7za—), I4 VYV —AEOR
FEREEERE2RET 2EADOH 2 7+ Y £
gV, TNaA—ADOWMYALPER, BRI
DOEMEEOBEE 2324 R VRHMLIZD
DEHBL, B 3 VR0RIVE VBB REI
SUTESNCERT 2 Z L 2®HELTBD, 7
FY R EAL VR UEIMZTBERE 4
SBE OEETIX autoradiography T#7J 85 %12 BX
DABDED NI EMRE LTS, £/HEF
X, MEM Eagle $###12, 10 %/NMEME, 7
FHRXFZYV107M, £ AV > 10 ug/ml %R
AL DTOREREEERT, WEMRELEE,
FI2EREE D 4 EBORS CREFCh o 1o L
HEL TS, SEIOBEREOERTY, KE
HRE, WeEREORER 48 CRIFEFICR
HTH-o7: (Fig. 5a, b).

BB D RN B ) 2 BAETECE DHED
KSR CKEFEL TBY, EEE~DOY
HoOBEHZYENZLEIC L VfTRbITWwS

| WINHSE U B & & 2 HERRFERIC
BEL, BRI L D ERHE
BOSARE R 2 & RFEREL 72,
L Liahs, BEAfEEREC
K U THEBATRIE O KR IF 5 &
B 2 EBII D0,
4O, [EEEEEEISRNIC BT 5 18RS O
BT, BB O & FER I FHESR
ETIX75.213.5%, BEEETIZ86.0L£3.4
% L EMRE1 % TEEEDVRD 57z (Table
2). FIECBEEBEOREMN b BIRETE T3y —
TRIFTH-7z (Fig. ™). ZhoDHE, 54
PRI 36\ T BIETER B I (R HER 8 < BRI
B, BISERECB W THIENICIERT
BHbDEEZD.

1218

Rz hIY, 8L KRS ) IIEE
BERFEBAR Bl BERCEIBRHTE. 1R
BRI Sl PnissEEr vy —, BERAERLY
¥ —, YHEBDOHL %S NAEBEAERE 0HHE
T, BN TAIEME, BRARYEE, EXEED
Bl =Vt

RERZ, IFERKZBYERBZESOEREZT
(No. 93—205, 1993%), JIGERIKZ OBYEEES
CEIEEBESN.




88

2)
3)

4)

5)

6)

8)
9)

g E % =

B

((822% %25 1996)

Fig. 7. 12 weeks incubation in organ culture.

a) Resting group
Stainability was slightly reduced in intensity in the nuclei of the chondrocytes in
the same manner as those of eight weeks, but, the number of the empty lacuna
had increased. The loss of stainability extended in the matrix of the cartilage.
(Safranin O-fast green iron hematoxylin x100)

b) Stirring group
The number of empty lacuna had not increased, and the numbers of epithelioid
cells in the tangential zone and the nuclei of the chondrocytes stainability were
the as same as those at eight weeks. The matrix of the cartilage was well
stained. (Safranin O-fast green iron hematoxylin X100)
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