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53 ¢ DML HSFERR I ik & 17 OFR S IR CiggE T

Establishment of Cell Strain of Human Osteogenic Sarcoma Cells and Histological Apperance
of This Strain in Tissue Culture. Yasuaki Yamazaki, Department of Orthopaedic Surgery,
(Director; Prof. B. Takase), School of Medicine, Kanazawa University.
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2T, EARLD b PEEHEED D, HEROOD
Wistar %5 v FOEROB D, HKOD 4 XBHE
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Wik & B BEEME RO, 0D bR
FICHR L DI 1T, 158%, LFEkdDERE
BAMIRIC R4 3 BRET, 0 XBRECERE
BR1BEU2D a, b IRTEDTH B, BBCZORE
Fid ik 4 2 A Bic MR 2 ¥EST ROERE &0
1
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1) B
ETNENEBROBNTRMEZDTD b DMIESN
TV BY, EHITMMATETERRNSHE O BT
FR 50X 50X 100mm, KU AEUNERI 15X 15X 40
mm % ZNEHHY, S EENROMERE LUK
MAEERIC, ®REBELAEEAROBMETEERE I, B
T hICEM (10X30mm D H/5— 27 5 R) AN,

HIBESERE D 7S IRHIC BRD 1 L C ReBBARE fED
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2) ey FAETIELLBE

HH, RUOBMEICFEL (EHIDD, FELRK
FNICEL IS DEFIA L.
2. Ik

REDHDEBY, EiREREROY 5 2 BEEH
RICHE L fe,
3. 5 XBREDOUE

TuAY, &84 vEINROESE, BilicBE
B B 1 HFEE G H 7 AFBE ORI L O
BEHok., IBHS Loy 7 228BRIZ eI hidsesl
TEHEDTDOLAKLET S, ¥-EMALEY 5 RBERE
LICKFELR 7 vV - VEBRICR L, FHREDEDS
WEHEET 20%8E, ObhREFIC THRISRERK
e B, BROTKEAKLIICC & MK (A 4518
F YA 10g, ~FHA&Y UEEF MY T4 9gr
ZFETEK 1 IR L 7o BEEIR) 10 ml QENCRE Ut
KRICAN, ThEIBAEV L205RE R, #hic
RIS TBPKEE S 5. KEERFIEERK (10Z/DKiT1
HEERE 3ml 2MATELBMLIdD) £2EELS
SMKER, BEBKTRSEREL, K2 RS
THRS, CNoH 7 REBEERT v L RBEEEIC
A, HHFEHIIT 180°C, S04EEMBE L.
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1. BEFERAERR

B MR IE, ML ED natural media X
FIAEDBEARR TS 20, BEEZIXROWELDOERE
A UTERKE L.
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KD TCMedium 199 @ 10R¥EMEE 4 B ERE
BATHR, BICHESHAA 0V BKET pH7.2~7.6
WL, ChickE~_=vY v% 200U/ml Q&
mz i,

2) mE

BRE» SRk SiE 208 L, cht
FA Y IEEHEEE TREHER, 60°C, 304R0icT
LU,
~ BLE TCMedium 199 ¥ 80%IC 417 20% D%
B U7 DEEREE LTRN:, BEIERROR
¥iI 3 HIZO L 4 BB Dk,

2. PMEEREFE

SRR IR & U R 2 BB AR WA A
HAKTHERERL, HE LT 3 MmEE 0 ic EEEAk
ERAGVENFE LIk, Y 2CTH lmm AT
755 & DR B0 KT 3. Chic0.25%
Trypsin A% R 10EEMZ, 37°C TI5aM&LL<
Pipetting %7755 . Eic Trypsin &EE®D Ca 4
AV, Mg 44 v EETHBEE &K (Phosphate
buffered saline, 2I'F PBS &#839) %inZ Trypsin
DIEAEIELTH S, #—ETHEBR, RELOHEKX
KR A S BRI AR B . RO THITRER SR %
1000r.p.m. 5 &Mk, LERAIBHIEE 5X10° 73
WL 10X105/ml 1272 3 & 5 ICEEERICHERE S ¢,
AT, ARNEERICZ TN C Oz
%% 10ml, 2ml ¥R L, 37°C THEEEL:.

3. RkMRIEEFE

2 R B LI ORI AT RROEER %
Pk, 0.25%Trypsin HEHZE 4720 L 5ml X,
37°C THoMKER, #IREILVAROHNEZD
%8> T Pipetting %7773\, HEiC PBS % mAT
Trypsin OER* HIELTH S, COHMBBEEKE
1000r.p.m. LUF T 54L&k, EEAECitBEOMmiR
JEEFE 10X104 7S L 20x104/ml & LT B3
ICERtE Lod, SEEE IS AR 10ml,
ERFRIEMARA U AE/NERKIC 2ml 5847
L, 37°C CHBERR L. SEATRNERIEHO
EMSERRRR R EER D LT, GeaBERERICH
L.

. HufemsgEs
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BERMIRIC DO T2 R0 L 24, il
DH 5 AEBE~DEEIRE, MsOREINE, pH OF
TREE RO DZE NIRRT KIC SV THE L, |
BT ORBE S A 72510, AMBRAS Y Y a—
NT 1 OBREE CHIINZEREBEIL, (RWTZ YR

FVBREI0OD BE T TH, DIT ket esds fAnT
BUMBRMEEEIC L 1ml %0 o @iggs: HEL
e,

2. RN OBREENEE

1) BEEBEROHSE

BERBROoREaEAL DT AN BFERERVOE
MAABEBEBE THRE Ui, COFETIRAROMK
HikgEE 5 5 ¢ L 3ELRETH 5O THIROKE 2
SEREE L.

2) FeEkOEE

INEFROEM EiceE Ukciilas PBS THEM
BELY, ROT Carnoy RIET 5 2 fEER Kk,
Haematoxylin-Eosin 2 Eg@EH L, MEOBEL
BEL.

3. QR OBE

RRAEE R R 2405 R ~T2IR R D5 S MR B DIERR TS
A RA CTHREBE L.

1) AR LD L

INEFROE A PBS T, KWVWT 1.12% Na-
citfatum A% TZIR203 /KA L, 50% acetocar-
min T 20 T0EEGE%, 40% acetic acid JKICT
RSN, BEBIKRAT4 F7 o2 EicElEDEHE L
FELET. EMOBEE7 ) &) v« sy AL
L.

2) ERECBIE

INEFIcaveF Y (0.5r/ml) & 175%EL 1
fde, 37°ClcikE®BEEIE L, 0.25% Trypsin % 1.5
ml JNZ 5 SHBMREEEL OB UCGRIEL, ThE
12 0.5% citratum %X T Pipetting, #3054
ZHRTHRER, Carnoy KHEZRM, 1000r.p.m. PI'F
TEILT 5. T OBREEQ 1M, 2~3EEYEL
THE Ry FPTEPIHEL, COLIFHERFA ¥
7 R LICHE L TERPICHEEIY, FOHE%104E
MO Giemsa HICT 2005, Kk v o
HALEKRL .

P Eotnic LT BEA LD R EkOBE I
LTid, MIEEIEED  Fhiit, fakEEs
BRSO TEZDHOEELRD B X D SHRIIR
AUtz

B o= K &

FEOTROIBIEERC L 38 BEBEROREE
BAEIRELICRTED THAEH, UTARLTRIEN
BEDS b5, BERAEERICERIIL 2 1 HIKO0THEN
3. ‘

I. MIEOEE RO BRI



150 iy IR
#1 SMEELUCEFOBRE 374
ERIEDBRI 9%l
wL. | PR MAEELABLSO
13 r ¥ MmO MRe | B (FrERR)
Chondroblastoma 1 1 1 IR 1 (150H)
Enchondroma 4 3 1 2 £ 1 ( 89H)
Myeloma 3 2 1 41 1 ( 82m)
Fibrous dysplasia 2 1 1 9 1 (164H)
Eosinophilic granuloma 2 1 1 5% 1 ( 90H)
Reticulosarcoma 1 0 - - - -
Ewing’s sarcoma 1 1 1 6% 1 (1858)
Chondrosarcoma 1 1 1 3 1 (218)
Metastatic carcinoma 3 2 1 28 1 ( 95H)
Carcinoma of upper jaw 1 0 — - - -
3% 1 (198)
. . (140H)
Giant cell tumor 7 6 4 6 1% 2 (130H )
194% (388H)
3K 1 ( 31H)
54K 1 (1901)
Osteogenic sarcoma 9 7 5 114% 1 (1958)
126} 1 (1328)
304% 1 (402H )
z D il 2 1 0
ooy E'e 37 26 17

FIREEFRTIE Trypsin HILRTICHR ST &K
TG L i b WS d, SEfifaPsMNcmERDBEE
Hic3, CRIEEERICED B KE ORI X
b, FRAEHKL 2B ORISR I MR DR
EHIEHON. SHEERS BEHBEWEKI D BERD
pH IR AT LAY, Z OWHICIE AL OHiEIE»
7 ATC—HRICES LIED 248, BEFERRITZND
DRI I MERDSEERE LTz, B 1200 A8
FrlilioEEIEICRFLELILD, pH $—RET
BEL 7z, MESEENBRO CRIFTH DD TRER24
R BE CEEROLEAYIEL, KhiciEEd 3
MIROBREICE D08, B S OMmBKIZHET &R
Nighote. HRBEEHRBORKL, &Y O
BAEBE U, BROWER 3 BV L 4 HEICTR
D7, .

AR 24N S 48R & TOMIRBIE IR %R T D
Dfchs, A8FEEE BE & D MR —B & 3R <
0, 77 AEICHEEOREREAOMIEY ~ P2l
D, pH FTH&EPE Dk, b THEICHIIa LGS
FHHERD, BEEBRI00 B X CREBRLEEELRLE

A%, 128 BE XD —H oMl BRE O, =%
BBBHONELIIKKY, EiC4ABTRY 7 X HE
X BROMEHEED S b1, —HE® L& Ebh
LMD FEHEE AT DT, T ORI 2 F5E Ok
BEETIE Dk,

2HRBLIEOMARRERTIZ, —BIICHIEEE DR
NS B 208, KRB HOBMMICREOCIERTS
HfEREAIR L, H oo T pH b EHIC T
Ufe. DIEOEfEZIkRT 5 5 bURBEIRED &80T
MRS AR L, & OHEEDORER I W%k OMAIEEIC
BOTHASDENMBRIFTESHIRATNS. BB
BARERBRIIER 2ICRTEDTH B,

BRI FIME RS RO TAREDO S TEE
#TDELE, MIEDOEEZERRBAEA LN LD, F
FMFREOBEGEBAEZ IERTIZ, 20518
MEEESOCERR TR OMEESEN L, B2E3 K
RN HUEGE b BRIFThH Dk,

F ISR I VN 2 Trypsin DAL
BRI IS 8072 0, Mk Ca A 4>, Mg 4 4
v %%ty PBS T Trypsin Q&ML T BT &g
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F2 b PEREBNEOMKEEERR

mgEry | BEECO | mmmens | s ks 1t %
# /r§> “ " '63. 10. 28
2 KT e 14 A 1. 11
3 NI 2 B 2. 9
4 ®S 6 . 64 H 12381
5 RS L g 80 ® 64. 1. 16
6 K 6 g 9 B 2. 2
7 . 113 A 2. 18
8 ® 9 4 131 R 3. 7
9 K 140 H 3. 16
> 22 H
10 ®S % o 162 A 4. 7
1 ®3 o g 187 H 5. 2
12 ®S 5 m 197 A 5. 12
13 8 o . 209 B 5. 24
14 RS 5 g 219 A 6. 3 |—aMUsHEEiiE R (2198 B)
15 VA 228 H 6. 12
16 K, g 238 A 6. 22
17 8 4 g 245 H 6. 29
18 /rk:> s B 262 R 7. 16
19 K 1o g 286 H 8. 9
20 G 305 H 8. 28
21 %2 o 314 A 9. 6
22 K 9 a 322 H 9. 14
23 K 10 g 31 A 9. 23
24 S 341 H 0. 3
25 S 31 H 10. 13
26 RS, g, 359 H 0. 21
27 . 366 H 10. 28
28 NG 374 ® 1. s
29 ® U n 388 H 1. 19
30 IS 402 H 2. 3
£33 BRI X A la0EE RUBEIED Kk
TR OMIIEEL  20x104/ml
¥
i o gl fig # x 10¢/ml
BOE K 8 K 2 K5 KR8 A1 AR )24 &
€& 3EI|6EI 3E|6m|3al6m|3m0|6m 3H|6H 313}65
TCMedjum D& e U I e R I [ e e e I I I
TCMiso+Serumio Bemeig B ar |21 |22 |22 23|23 25|23 24 27|33 26133
TCMso+Serumso TR (22]24 24|26 25|28 25(30( 38493249
TCMso-+Serumao 2 % g fF |21]21 |21 220 22]23] 22|23 26|31 2631

SEET L, MRESENPRL0ENSD, RORBE FAITRT ML, MiEsy 7 AEICES LB EoMm
FHRBORIERE 180 B ARICRET 5. Bic iSRS E D RN Ephpof,
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15

# 4 Trypsin TOMERERIC X 2 HIGHE5E Dtk
FEsuE Rt . TCMso+Serumso A DFEREL20 X 104/ml

REEHR6BR
+4 /!ﬂﬂ E@ %{ X 104/ ml
Trypsin T D JLEEEFRT gl;gSM% o ﬁ‘;}g
2 K5 ] 8 |11 £ |14 %24 £R

15 &+ M Bk — 20 20 20 21 22 23

” + 21 21 21 23 28 28
5 o | - 22 23 25 27 40 39

” + 24 26 28 30 49 49

I, SOk ks

1. EREEKTOESE

FMRIEE B I LTRSSy 5 REICES LB
LI, RISHIELTCOREL & B AP, 312
HIROMBEL D PPAERBLE LTEDON S, BFE
BI2AABE T, # 7 AE~DEENRIF LT3
iz, WIRRERRD &0k D IRBIHERRTEEE
BZTLBH, BBEENS SHDDIRD, KEER2A
AR 2 LEEENEOM b eREnL, LY
DB AR L 72 208, HISAEOE & L TIRERRLE
BAEY (K3). B5E%48AER & TRRESTEH
MBI, FRA LD Ml HERETEEE R
U, HEEBRUEBETAL LN ML DT Eic k&

i 5

30

25

20

V. T OFFEIEERMIII S B R Ic O TR
LRI B RE AR L, MUREFEE O WRICHI 2 E R
DbOEEH D (M4)., FEIEFENES, ERERI2
B75 L14E BicE 3 & — o finic BRER L, =
RS SNBXSITD, $EELLLEbN
AHfAOEELEDOSNE LIk (K5).
PR <, Ho SERMb R0 RBT
I3, HEBRNKES Baicdaliizksss (Ke6), B
R s & REBICE 2 O AHBIE B & LA
ez (®7). EiofUsier Bh, BRSH#
tr & H2 DHIFEDS b ic Bk DA T, HD
Aggregation %2 kT 2L 515 (K8)., <D
Aggregation JERDMEIZ 5538 A OB & Fic il
{155,
REAEERIOR B RO E T—FHic
TIRIE LSRR HE 0, FSHITRTML
SR E TOREIBMSN L SRR LT
DS, MEAEERUAREICED SR
GEAR U, ¢ OEBRSHREHED 72D
B ROHEIL4A KAk <7
3(B9). 4RELIEOMKAESETIE,
— R MRS SRR O ¥ b 3
B, FRAEEED T L8 IR HERE
ZRLDD, BIFET T30/ (4020) DRk
RERICEL, BUBETERRTHTS
%, CCicEER, O MERERE
DEEFRMPESBRAICE L 12 S D L3E,
Z DEEALAIIEIZ Osteogenic Sarcoma
Takase strain (OST Strain : PIT
OST MR EU&T) 735 EWEEZ /.
z @ OST Hif3D Aggregation JERK
BN NAERERSE TEE T 5 &, MR

..... ——1—

&/I

# 2345678 T00111213(5 6171011202 2BAKL%N2B230

DR BRIRE D B A TIRAFETER
iC, WEED%AERBIHSEL A TIE
EREHERRIC A AL, BROEIME D Ik
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TREVPBED SN S (M10).  F—icidiao
SETHORELELEZE0A 503 (I, &
).

2. EEREERTORE

OST HIMRIRAIASER T HELHEL 2 29 55,

BECBOECRIITR, HEEOBRBESRL

DOEFEL, MREREOENLDORPENSONEE
ZDBERT .

B HE I F BT T, D

IR G2 {72, Aggregation BERHHE
{723 (120 a, b). D Aggregation JBEDW
BT, SBEMITREREREERFL TV,
BEICHRREZER, EENED & Aggregation TBELO
EineHKic, MM THESRIREREERL, —R
bR B 2BERL, MIRORENIIFRA L
Rk (K13). ORAOHIR I A /NARR D
BZE1EZHL2EE L, B3 rhRiciE
T 5. B/MRIZS T DBIHETIRESD.
MAERUREIED, SBUSHEEARL
#9Tid, Aggregation JEpRIE —ER & 3R <720 MRk
OEMbEELY (K14). i 2EITHARELEL
RELUBICBNTHELCBEE S (K15). Fi
T DERSALIRE T IR O BN AR T2 A8, KD
AN NGl = e T AN A I = = 4 A A A B - o
B2, BiCHAICRRTEAMEDS Sh, BoM
foaGd I ERE NS (N16). Bt 14
HRE ORRIEREBE TS 1AL L 2 AOZITARE
DIFEPIITALE U, IEEAIICERICIE DTS,

#

20

L L .
Ho kB 1B 7

BEUEOEAET 2EREMEORBRERDELD
7o,

F I BREDIEE B D DI D EA 7 RPIC—EBD
e, BEREOEL i3 BRERLISMC micro-
nuclei %%z (RI7K18). FHIH»2HIED
EURERAL, 2H7ERK, HiC micronuclei DHFE
b 1%, —ISHIIRZEE DRI & B A TR ETT
527,

. B0 g aiERk

T TAEER17TR B @ OST Ml D\ T 2 DB
BRI B L. BEMIREIZ 100 BT, REHK
BOEESHRIIR6ICRTEDTH S,

Bl OST #iRai120%Ic61{E% € — F &3 A HAIKEE
HruiNe, e ARE16ME~T61E & LEF L G Ak
BARUK. ER2EMERTLAARELEEZET S
L0 1%, E2RBICH2HD8%, & 2EEHLHE
IMEBICH B dD8T%, 3FEHAERT SO 3%ITIC
E3ERICHBBD 1% TH DOk,

TR EERICONTA B L, L OfRIEED
T EEaATnicid #ZE LS marker chromo-
some &HEbndbongEEani (K9, &H).

BEHUCER

18854F Roux MSA kiR Ao ChEgE LTSk, M
HhEEE OFC IR AR AR TS, ChICENE
RDEFEFESBRINTHRI . 19344 Lewis iITLD
THE SN TS EEIC LD, BROMSIE
Gl BHREEEWS AL S, BIEED Organ culture

6

WOB & 5 ERTIMGHEN T
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WKETISAINZ LDICED, FES IO
R R E A TREMEZORBREIKITTX
REROBEICOVTHRE L. $/c Trypsin JLH
BOERIc XY, FEEk» S oMiasiiEEEEE
BHE6 Ly, B OooBHEROMRERIC S EDTHE

LicFiEE Dt W TELDARICEY, B
7zide FOEFERCRESGHROMEEESTELN
BICED. shEEMEOERIC DV TIIIERTE
BTN, BRAELEYE foid v b ORI
HEkobOT, BEEEOMEMERICET 2HELED
TS,

ZOHEBOE 113, BHEMHROBEEMROERL
W3 ART, BOTLEIERERD D LRI,
Trypsin E{bEE RO E LTS, FElk» 5ok
SEBELRETHZE VD T L, LD Trypsin
HiEIC kD, L2 MRESBELEBLELTS, 71
ROBBIERAZTIE S ICR 2720 FB5 & 28 1
RN ENS T L, B2iE, »DICTIROBBEREEI
BRI LkE LTS, BHMSSE, 0, #RERT 5
CEDBRETHD, FiCH 313, BHE RO DT
BTHDE LTS, TOMBABEICERGMIETSH 2
B, ERBMENRTS 20 2HBT 5 LIZEDT
RIS DTHA D ELHEZL B,

EERFLICRLAWL 9FOBREREEOERE
#ED, Trypsin #Hlbick 3 BBREERLTEO K
B, BEEIRON 7 AE~DEEEH IS D THIT,
DD BHIMIREIE S D E» OIBRIT bRk b
DAF, BODS B 1FICKL LRSS R OHERE
A3, 4HT TR (402H) icED BAEE
WL, BRAERSSEERTHhTHS. C OB
3, BBPUREBEICED SRREEERL, BHROMK
RIEFTIE, —FEICmRSInIC IR E OBRd b D7
0, BAEEZCER(EBBEELRLEZ. i
FEIZ, cor MBRESEROERMESKICEL
7.bDERY, TOH{LHIIEE Osteogenic Sarcoma
Takase strain (OST strain) & &K 137:.

RIS RORARL L2 D DBERIETH 20, EE
ORI EERE OERS AL T AREEmIE, A3
Rk, BEROHS»IEHEOS AT T
W AEIED B THE NI b DT, 19504 Morgan,
Morton & Parker I XD THEINT: TCMedium
199 Thd. NI 7TI /B, BlE vaivk
URBEEES —EhBIEENTHN S, FiC 19554
Parker 5i% TCMedium 199 DT, nucleotide
% coenzyme ZE4r%7-65H MM L D12 B SR
TCMedium 858 Z#H&E L7z, €D NCTC 109 73

I

EDARE DS B, 19604F Kageyama (3 L #EHHAD
O EFICER L, BaOEEEE LB LEE, TC-
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Abstract

Tisste culture was performed on human osteogenic sarcoma for a long time.

Methods : The human osteogenic sarcoma tissues were chopped up into small pieces and
treated with 0.25% trypsin solution for 15 minutes.

The cell suspension was inoculated into a culture bottle at 37°C incuvator.

The culture medium consisted of 80% synthetic medium (TCMedium 199) and 20% calf
serum.

The results obtained.

1. The cells which were derived from human osteogenic sarcoma tissues could be main-
tained under continuous cultivation for a long period of time and vigorous propagation of
the cells was observed suddenly in the 14th culture generation.

2. The increased rate of multiplication has been maintained until to-day, up to 402th
day (30th culture generation), thus the cell strain has been established from human osteog-
enic sarcoma, this strain was named Osteogenic Sarcoma Takase strain (OST strain).

3. OST strain has been most adapted to composite medium containing TCMedium 199
(80%) and calf serum (202%). ' '

4. The cell proliferation was considerbly affected by treatment of trypsin solution in the
subculture, therefore careful attention must be paid to culture procedures.

5. According to increase of culture generation and culturing time, the cells aggregated
together and these aggregating cells showed an epithelium-like form, so it was thought that
OST strain had the character of adherence to the cell membrane.

6. At the later stage of respective culture generation, micronuclei in some, cells were
noticed. This apperance of the micronuclei was regarded as a type of the cell degeneration.

- 7. Chromosome counts, made on this cell strain in the 17th culture generation, qonfu'med
that the histogram of the chromosome number and its constitution were far from normal.
Chromosome aberration which seemed to be marker chromosome, ‘was recognized in almost
all the cells.
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