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b MERERREEMRE (OST M) in vitro,
in vivo KB A EEBHANER

SRKFELREHLANEME CEE : BERTHED)

= H

SHETHRIc, REREENUHRICE, BRE8
L, 20BEBRIVEHREES. LVIFREAV
T&f. TOBRCUENLERNLETHNIT, E
UFEXLBER L >>#fillz@rEnid a5 ¢, Hu
i3, replica itk » THBEEY, BENICEHEST 3
P HE R b . Ehif, BNEET B ITKHEE
BREXANELTHE» A TED, WREZZEN ICER
CERTAICRE#ETH -/, L LIEE, EBENE
TS (LT, EESBHEEWT ) SRBaniC
Licky, WRWERBE L SLLUTFIRBLT & ILEN
KEBET 2 LMaREE Y, Do AR IR S
nto. &5, TRBERTOFERICKIN L EEEHR
i3, 19624FLE, MO BE IEH s M. IR VT 1966
£ Hayes'” MFROIKZEWEL, 20%, ETHEH
OE-SNBREOR S, BEOBBE s, BETE frkss
FTURETHEE. BEDORAEEE-T, Ik
BLBHAEA~OWEHASNE L3510 h - T &
fz.

b in vitro TOWELLT, =929 55 +O
BRI, ~az vy - EK O CHO
cells™ Tizwy 2 fibroblast & % o B (L
(transformation) 2V TOHE KL s hTHB
D, HicErn oKD cell cycle B L TD
miaRmait, MBEEEER, viral infection %
reverse transformation agent (& & 3EREZ (ki
SWTHRLSHhTEL., LEL—F, inwvivo TO
EMERIc>WTORF T, FEBERE"Y © Bk
B OHBEFEABR Lo ARET 2B E
o,

Tl TEER, RPMARERCRIIL TV 3 AEBA
M sk s &Ml (OST M) 2 Vv T, in vitro
KB AMAREEELEEEHRTHEL, oo
WMiat ey 2 cBEBHEL T T - EHES O HME

B D

2ERICEE LT, invitro. RU in vivo T
OEMHEOEEREOEREOEELRIA L., LUTo
mEFEbS 2NAEEB-OTHET S

ERMH BUICERBE

1. ANBREd SRR (OST Mia) odk

19632108 . &RAFEEREME A B3 £ o it
T, WEERE (15%) OEXBE~BHicsAEL
BREL, TRUMESRCHH L, SEE208 L T
FEITV, 19645 6 AcskfbiclizIL,  Osteogenic
Sarcoma Takase Strain (OST #fa) & & i3 7220
bOTHB. Lk, MAEEERTTOFEIBER
7£. established cell line & L5462 %A T
W3,

2. OST o REBE Ak

1) SIS MmEH

E¥2 Kubista et al. (1981)" oF &k LT,
Rabbit Anti-Mouse-thymus Serum (LLF. RAM
TS &B8T) 2{FRILT= o 25 L. 20RER
oM AR -1, b, E% 2B ddN =
& DigEGg AL, MU L ClRMEE 2 &
9, Hank's balanced Salt Solution iz # iff
., ORIk 5 ~10REAAE2~3 kgD ¥R
OE#HR~ES L. 2:8M%. BERROOMIRME %
BELL. 2EIBoRMESER L EMT, Co%k
EhOEML, £00E L ~MA&E%£56°C. 305 MM
BLTRER Lk, ERKET-20°CT BEERE
L.

2) = A~OBEHE

MRER 4 ~HHBOEME A  policeman %
HoTERRo 7 2@k H J#E L, pipetting L
THEMBEE Lk, SREEH20~40x100/mlE s
ALOBMBREBBESELLOEBEICHV L. BB

Scanning electron microscopic studies on cultured human osteogenic sarcoma cells
in vitro and in vivo. Katsuro Tomita, Department of Orthopaedic Surgery (Director
. Prof. B. Takase), School of Medicine, Kanazawa University.
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HE% 2B ddN i<~ =i RAMTS 0.05ml1% 7
A, 50 1 BIEREANICES L 2%, SEER1~10
x10ME% 2 OKBEEE CEABBELL. BE%
EkicEE RAMTS it s &ickn, 288
THERI/NER, JBE T/MNEEROBERIEKHR
5h, RAMTS otibo# W »  regression %
Brbowrad, FH46H (33H~58H) T<v
W EEIE Lo BHERRINER 1286% (BOPLHEIIT) TH
-t EEBESEMESICE, BE%BI~ 4 BEOE
BEREOW.

3. EEEHEAEN oA

1) BEEEREOEA-in vitro TOEE

A EE T BE OOSTIE&MIZE: EDTA W%,
BEEEON S RE L ORIBEL . pipetting ic T BB
mlaEEE L. Ch#%300rpm 3 SRELL, -
HEETTHESBIC pHT.4 ® Dulbecco #E:#E &
# (PBS.) #ELTHRBESEL (LEBOoKORHIE
STREBORLEEZIT-TV2.), BEERXLLTE
EEET, 2.5% glutaraldehyde (25% glutaral-
dehyde : PBS.=1 : 9) 2FW\T 265/, AIETE
fT-1. BUPBS. ¥ L. 1%0s0, (2 050,
:PBS.=1: DcisME.2EEL PBS. THEL
. CCETOBRERLTLCORBETTIT- 2.
T oK %E50%, 710%, 90%. 95% . 100%
05E|ic 1 ~3E&EL AL, 99%
isoamyl acetate 230 f& L T aceton % @&#
L7, HicOSTHIIR D isoamyl acetate B EHK 2 &
Ry biRTHNA-F 5 RPMFERETFL, BEBHIcHCP
-1 MERSEREG AN, #iE CO, BHic L3
WKL EE C i, AR 0oBFBRL 2 dry ice
KL PBEREAGRET 1. BRAKRALAEE, 8
R—2  RieAF1vc74 rTEEHBCEEL.
H-RvEEN5 Py bk pEEES, B 2IB-
1BAA Y7 ) —F — R EBENSTIILD RNy S
REEIT-12 (K1),

HE B VBRBNBEATFHEEE (HFS-2)
AHV, MEEBEIS~20KVOEHT50~5x 104 i<
BRL, HEAEMA 0 ~45°THREL .

2) BEEEml0E&-in vitro TOBRE

BE - LOBEERS OO LD H /=25 20D/
FEAnTHE, 2o Lic MR ERREE AN THE
B 2T, -7 5 REICERER Shicllas,
NAEZENSE CHE L o> &8 iR o i L TREME
ﬂummk.ﬁﬂﬁﬂﬁ&u.ﬁwﬁﬁé%mru.
BB EIROBAELERHK (£ 1)THaM, BRA
ERCBLTIREE CO, ML, 45°CoBERK

aceton (T,

£1 R R W B
S B
< PBS(pH7.4, 4°C)THE
Al &
<——— PBS T¥EE

#® B =
«—— pBs THEH

2.5%glutaraldehyde, 2-6 B, 4°C

130s04, 1-2 R, 4°C

A

7| 50%, 70%, 90%, 95%, 100% aceton
(x1) (x1) (x2) (x2) (*3)'%205}

e (Hfg i, JARSEINT, Propylene oxide
THERE)

e

ghg gt

# 99% isoamyl acetate 30%F

B AR | WKk CO2

x % | EE&EE (C, Au+rd)
A4 A xSy Y (Au+ PA)

£ | HFs-2JH, 15 - 20kV

BT 1.

3) OST WHoREBHEEBHOBE-in vive T

O

OST MifaZ~v 2 cREBEL 3~ 482 & CT/h
REREE LLES:, EEBHEARANLLTH
Wi, b, A&y 2OKBHL 0 EEE
IR L, #Ebic PBS. AT2X2X4mmaDK & & icl]
YL, Zliomddl), 2) oBaLE M cHY
EEBILA. 7272 LEIFE R glutaraldehyde 6 B
[, O0sO, 2ERfITV, BN LT 2B EBEm 2B 51
BICRERPITIRO & 5 NEBREEIHELET L .
) BETR EEEFoMEE, 8L n s vy T
B, BROWREYEY PTUOEBES,
ii) 100% aceton Tk, 1) # ¥ v U T
, m) Evky b THIRLERYT 5. ) EEEEIMNE
—H¥l% aceton KRLIEEEIF AT LA
EHAL, BREERTEHEHEL->, /7 THM T
T3, =) BIsEBEEEME- €2 54 » 150001
FE2aBLTH TV AR, BEER T -80°C
TS g2/ I CTHMNICEN, ROWTHBIR
L7:8¥ % propylene oxide T20ME4~51H
-T2y 4 v %RM L, isoamyl acetate T@&
®me 5.

i) BRAERBIIE Y £y F TRET 5.
Plorkns>s, EnBRCIBVEHERNES
hicil) ) ) =) oRBERE VR, BeElEm %

"

[
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4xvzoFrrLik BELALLOE LHBHEL
fe.

1) BEROEEHEBOBRE
OST MBRERHEESOEBLEEMOEEELR
BT A0 BEERAEAEAATY 2RHERE3)
W HE L THREL L, 100% aceton ik ic € v & 5 +
THRELTEBLbOEBEECHV L.

M, EEEEARERICET L, EALRKEMSE
THELTHRET 3 L, EEBHEBRR cHBE,
KL ~NAVTHET DI, ZE2EEE L 0#s
L. % 2 KR T< double embedding technique?
CTaEL, 5umotlF %2 VHERB AT - 2.

ZE R E R

1. in vitro IC&1F73 OST MBOEEEHE S

1. BERERECH 5 0ST Ml

FUATHREST & (K1), OST Ml 1 @5
FikwkEEEsR LT, —R, "#Eo <Y £,
BTh-1z. TOKESREERE~15umic bz b K
MNRRIWT, BERCRIBESIEESR o, wik
AKTHET L (K2), oi@BEzREIci: micr
ovilli U blebs 2R OWEMS L, Bk,
NR3BLO0HSBELAMNOEELTVIDONED
shfe.

microvilli RERH0.2umofgiRoEET, 0
EsiR0.5~4umicblh-TEREEbEETHY, F
Gt S HBRERED SEEICT S b0, AHE T L
TVARHORENEEENI., 205 x10YEHE AR
TOHEL, RAFETH- 1.

blebs {3 micro-

villi @R TR, BRXIERBRCES L Tk
AREEZRLTEY, £OEZEIR0.3~0.8em D #f
Bick - 1.

2. &% OST MiEoFrNEHE

BEiKREI2H 5 OST #EtE 4. subculture % 1T
SR RIKHOBEBE L bICHEBEL, H -5 2EH
CEBELEYD. (BEERBLLbOTREKOR
TR CELER LM, &5 2ERELTVLEET
i, Mg 7 2 - BRESOBELELT
dia ® lamellipodia (ruffled membrane) 7% & @
42 (pseudopodia) AR ohik (K 3). ruffled
membrane 3K 3 KRTW< , MBAERAL IS L A8 - 22
BROMMEZERT, £0XKEHIc i@ microvilli %
M-/, filopodia (@ microvilli & BEEL
KETH- b, BEEEZROKMEMNLSK>RT, &b
HELLLONEESh, 20EREBR LTS
Stz &1, EBOHEEORMIcBEED filopo-
dia O#Efic & 3 intercellular bridges MR & h
BiA ok (H4).

1265R 258 L o MEfE = BRI TR 5L (K5), 4
NS 2EIC - TERAIBER BB LTV 3
filopodia ®, ZO®WA& L/ lamellipodia M EE
iz,

1HZEB832L (N6), OST IO 7 £ —
PREENIZER LS D, MEDERR VEFERK O
TEEX% % o o intercellular bridges i1 & 3 #
T E AR F R Pl A R ER L, BT, &2
BHoRM ctHEsh g RNER MR T5 5 .
WERREERCARL, ROEET 2EERBI—%

filopo-

Table 2. Post-scanning electron microscopy histology processing schedule

Stage Cumulative
time (h)
1. Chloroform, four changes of 6 h 24
2. Hydrate through 100, 80, 60 and 40% ethanol, 3 h per change 36
3. 0.9% sodium chloride, 6 h 42
4. Formol-saline, 24 h 66
5. Dehydrate through 70, 2 x 95 and 2 x 100% ethanol, 2 h per 76
change
6.*Impregnate with 2% celloidin in ether-alcohol, three changes 148
over 2~ 3 days
7. Clear in benzene, two changes of 2 h 152
8. Impregnate with paraffin wax, two changes of 3 h 158

. Embed in paraffin wax

*Stages 6 -9 comprise Peterfi's double-embedding technique
(Culling, 1963).
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L@l microvilli #FAEL, 20T 0
KSR SIETSBATHEIEERL TR, &1,
microvilli % blebs % f# » 7z lamellipodia #*
EEcmo Ty, ERLT A - NREHOMEETR
LTWwiz.

I~488icia e (08). MiEEd ¢+ FH
{LL--EREL, Whwsb “monolayer” o H{[E A
HhTS#. @8z cell cycle oA A B
DLONBELTVWEEEAONZBMNRE O, &
Baffic iz intercellular bridges MR S nfz. F
HiLL-- 5 2MlEcR, BEEREEREL. 2o
Ok 12 microvilli MREL, BO Mz £
HoTh-1. hBEFrL-TERKIKR 2 < .,
wmkarEc  intercellular bridges X 0 & H ic fi#8
550RRIROM®D "7 DMk, ROGHEBRDE D,
YW U b RsA VLM SRR E > T
WaDAEEML, Bea 1L hEd  microthreads, K
vz 0@EB#ES microthreads network &FEFR
L.

§EE TR (FI0), FRALOMESE NS 2 HE Ik —
EicHEL, WhwWw3 “monolayer pavement” O
BAEEFT LI, ChooiEoE I ikE
B#EAizs ¢ at randam T, fibroblast &R
ShaLduHERERERELEP-. B 11 R
A0, e oMo IR MEL, #ic micro-
villi 15 & oREEEHEERED L BB EEK & -
b, BRI ATHES 3 & (R12), Mt RE M
MRy #9250A® microthreads network
D cE-TwWAiOBEEsh, BEo., Thoo
microthreads (¥ microvilli clEBEH LB R EHFL
T,

3. Colony Q#if

OST #Eiaid routine & LT7HE MR L
fEffantd, BEoEgigy tEB%sEs &, MR
REMIME A RS TREL DAV AHN SR L ERE
i, B piling-up” OB ERTIONBES A
fo (K13).

JHEoRE T (F14), 50~500 > OST #
oM, 570 5 “colony formation" % HUTEHE
@b, 20 colony &, A5 REIELTWV S
ETBRTELMEL i -TwaEH, Thih kE
THEEREOME LY E-TH 0, ARL “cauli-
flower” OBMAEELTWE. TOo—WEILAL T
EET 5L (K15), colony RAR/MSE¥FEOKE
X OKF, BEEOMEOKERE,» Sl-TB0, B4
omaEFEIEETHobOCR I bD LA LS

ES microvilli ® filopodia 72 & o #il kg H 3=
EEETELbhTEY, BRNCHEE K- b
HEx /. WM intercellular bridges A8
HELTBY, AR E > TBEVWEELES
LTWwi. @ik Tiz (K16, HELTWS micr-
ovilli ORIBAKES &5, HiEmIERHI00A
Bi#%® microthreads HE->TWZOEBE L .

I. in vive ICBIF3 OST MROEERBER

1. Xigsly, SeERRE

OST i+ REREL T3 BB CERLTw 2
Br, EEBECHE T ANCXBFNIIRNT 5 &
B17), B o v KEBE 1 osteosclerotic
DA LY osteoblastic WEERL. EHE
14 osteoblastic WBEERLTBY., ABERER
EEA L 2R RARL 2. BclBENcRN T2
& (K18), EEMEL 3R K @ fibrous tissue i
k> TRE ST alveolar pattern %7% ¢ [EBH
B X oy, $ulERiE central necrosis iZBE -
TWw#. FE LT fibrous tissue O RIGH &
Bhh 2BHEL2E Db, —Hic dEHREEA R
% osteoid 2BHBE LM TEL.

9. EEEGcBY 3 OST MAER O EEEH

il

OST Wi+ REHME L cTa - EEEEE. Bk
BB ER NIRRT 5 & He oflaEtm
DBEEEsNE E TOEBEGORNEHBENSEL
shi. comARIEATR AL (K19). OST #
KBy & 15 - TERFB IERL TV 2 0NEEEN
to. i@ OST MISRERII~20umicb il » TX
INRET T, BT, AR, HERO 08B TE
MAE DTV, FecRES 2B i35
HEEERS 3RALED N1, K20, 210
me T AEBERTHET 3L, HlERED mic
rovilli 2k &#0.2um<T in vitro OB & & @K
Thotehi, FOESRBLTEVWLOME L, RE
12500~2000A /N F D E 2B 7. blebs b K
B in vitro LEBOREETH- 12, $KRF ¥
RIEE S » b OMB <, BB TR
BEErAn, ki filopodia RU, interce
llular bridges MR HELTH Y, MERBEL
i DOEFEC L - TECABOREEB TV AL IR
B|Ex N, WAMIcm250A0 microthreads ne-
twork OEH AR Bz, oMt i3RI B S
AEEERSEEADE L - o, BIEDOBRRAR, in
vitro BT 5 colony OMMEARE &IFEF CHEEL L
TWwi.
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3. BB BT 3 OST MR EH o EEE
BAfR

OST MlRESEERL+HEaEo> 2, BEES
Brd 2 &, MBS & Bl & nCHIIEPI RS AR
wEEsA. BIOEBEOBNMERIER CHBRICE &
HTBD, COBANEEBEBIC S 2 BHMEROR
BAEHETAIENE ETH -1, BBM2IcE 210
<, Bir—MickE <, BBEICRBAIG b o ofriud
AELDONELR LA, EloZMEicL > TR
BEVE, MR, KN ERD . EmIEKT
BET L (K23), HEREL L TENRME Tl
kEahTs0, Fick/ME, BEOESETIETS -
fo. —%. WRERE—LTB D, HRENNEE
RABEBRTH - 12

aceton AEO S A, HELM L, B A v x o
FyrEDAtERTE, LERREIPEIRS 1
ErBont, bRUCE 3, MisEEER
B LRSI TRER TS - 7245, BicRERE
BERLEESATBL, NEELS L OBMMBEE
bHLEERHRETH - 2.

0. EHAEESEEORE

OST MIEEHHEERCRABME L VE( K SHE
AWML EABEES 5 & (R25), HREME A EE—
FELTW3 fibroblast 25, HWiclEM % & - TH
EHCEELTEL, MiloRE IMEICES coll-
agen fiber TELEObOh TV, HIAME fibro-
blast O E#hAmE ic—% L 7z kKW collagen fiber
L, 2hic#sa o oBERICBICRE L TV IHEL
collagen fiber THH LN TV Bt K TE
gL (H26), 2o D collagen fiber &1
#300~30008 <. fibroblast # & & B8 i [ - € 4
HahTwaiidicRoh, BoIhsd  collage-
n fiber (34Fic blebs A OEHEATY 540 #
Eahts, ThoOBRMBEIRBCEVCERL, Bic
KWEBEEELTOW (DBED SR, TadOM
Mo>5, K2 collagen TEHLHNTHLR LHEL
fibroblast #8ILKCEEST 5 & (H27). blebs
O—h SEMH MO I collagen ALY AR
HLBHTWwWsd0n 5, blebs » 5 collagen
fiber BHELBUTL AN ICEHE SN, M
%Kiz blebs % ¢ microvilli BFRALR S h
9, intercellular bridges BE S RM S Mud - 1o,
V. EEBREHEROEMOXTERE
I~MoRKoMEmm»M, ENETIHUEEL <
BELTVWbOLELE2BERERAT 2201, BME
L& LEE% double embedding techni-

que AV CAEL, BEEHCEESYR ZERL .
HEf@BAB L&A, EBBETHEL - B
H=RK v EERF IO LCLBEVI A VTR N,
MbERBECEHBLFEANEFE LAV TEDHTH 5
MAEER IS LB, 283, OST MERER
HEEBLEEEH THE L AERTH, BLsay
BEOHEETH 2RETMNAZRLTVWAS.

] =

Bt ok b KR ECEYERSHSIE, R HE,
B, EREARTEICH A, ThoEREMICR
MEEEEERICREERLAHRTHY . B0
NITHIRIE ] S DREMEBSBER SN LD TH
b, LEREATWVWAE, TOREHEKRLEZ,. 1) EH
& B80E oM NE]  (contact inhibition) o #E'),
2) MM ERESS (mutual adhesiveness) D& TF
DL, B AOKES (stickiness) o KT, 3)
TEFN 7 A — NEGES
4) B2 « FEECHEBIEE S  (self-recognition) @ 58
%KY, 5) BRIWTZREERBM (leakiness)™, §)
BomwEERED, 1) BREFEOEE"DY. 1&i
Lo THIESHTWS.

BRMEBETHEMELHV CEERR L EEMIZ0 R
BB E L BB LA b0, %5 Coman &
Anderson® O &M H 2. HEIX replica HAEH
VT, BRI R E T 1330~ 300A DR 8 A 75 K F 4
530K LT, EXMATIE0~60A0ERIE L »
HFOEFKs 2F2HELL. £/ Easty &
Mercer' 1, BEBRRTIERMBICE~T., &b
microvilli A WEEZHE L, Fic Cooper &
Fisher? (3, BH{b L4HEHE AL EM (hairiness-
: B1B  microvill) ofFHERL, Zhhs BEARISI
EHBARM S B LRt

—%, BFEOEERBHOMESZ, replica vHEHE
BER I L AERBOEM s 2@ L. WiER
ORMEE L2 TAMICBEET 2B EAREL L. LIk
in vitrolc B 2 BHAROR b £ BE IS L
2o% 5. 43 Hodges, G. M. (1969 ., =
» 2BiHko transformed cell (CBM17, CBMI8
N) 2 wT cellular contact *tHIAEHEIEE D
HE iz >WTHE L, RWT Porter™"”,
it Transformed chinese hamster ovary cell
(CHO cells) #8E L, 1) Bt L cilao Rl
i microvilli % blebs, lamellipodia 73 & 0 %
EREHERACRLNIORRLT, T0REEER
Mz, cnsoREMENDL, 2) BHEAL L

(amoebmoid mobility)",

et al.
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R AR S E T g®mE L T W 3, 3)
Eib LTI, REBEBER cell cycle @
phase kL VRT3, 4) Th o> OREBMEE
1o, WIAEE, BRELLOAEBEBIC - TR
3, e EAEBELL. Boyde AY. Vesely,
P® 5 b BREMOBEEIT-TWE. LI L, in
vivo OEBHE L EBEBHATHELHEREBY T
v, Bis, Jordan et al' OFEWEBEORE
&, Clark” oBEWEOREHE I VW TOHE
BRELHRTICBENLL.

T i pitro BT 3 OST A0 BHMME
FREE S, WA E ORI, BEEROERE
EEBF cCBEL, BEe—5S#EnT 0ST Mlaz
o RICREBRL. in vivo THRER % EEEH
WCEIE L, in vitro DER L HE L.
ro kB 3 OST HEOEEBELRFT 2 CUT
oML Th-1-.

a) microvilli : HER#0.1lumOIERK OHFE R
ThHy, —HRoEEREIc @D N, BEiEL
FEMORE ICIIEHTH B & T 2EEHE I
. OST Kz AT bRIBRTH » 1248, FicHE & 111
LSS, B U colony KEDHIK
villi OB REETH -2, ThoDBELD micr-
ovilli ZMfarH, MEMMOEMETIC L > TH
A BEELLTEY, COLOOSERMRRE
EHOEELBAGRLTVWEIEEL NS L3, Ml
EEZ T OBOMRERROBAE(LO LD DOTER
Brbbo, BEOBEIIELTUTe~r3L51
WRAERB BT T2EABETH 2 L b
5.

b) blebs : #lAKRE,» SEREEE &> TEBE T
ZIKOE LA THS. BEBEETW . Price®® i
human epithelial cell ® blebs k%< ® pol-
ysome £#@H i iBELTVWAN, EEBETH
Porter® #¢ CHO cells 2, = o
OEIcBWTHEHE L, blebs 13 cell cycle @
2ToRHcREohas, HrGlcEERLCE
v, BHo ribosome BEHNFWI L b, REK
G OBIE L BELEENH 3 LHRL 2. KER
T, M2 Ram £ DHEE, RUZOFESL £
pH#ET 2, O blebs & microvilli » 54
Bl ciREL, Mo X i pinocytosis
wBs T alsEAELTW A L BRI,

¢) filopodia : Vesely™, Parakkal™% b5 micr-
ospikes EFFFRL TV A LD EFE—WEEA LN B .
Parakkal (& mononuclear phagocyte 2 Carbon

micro-

cell cycle &

0 invit-

B

WFxB5atET A, £ D filopodia #
Carbon HIF#AmAU LI EEBL, Th oMRE
& Loo, 2Wicld phagocytosis #5ET ¢ 3
HELEABECTRL. filopodia FMF o & &
EhpdeLtc. ZEBTIE filopodia &, B0
BRIk ->7T microvilli D LEVWbOH® S,
ek, 1umSl bk sEWbsonBligEsh, L b
f— 75 AEPEBRBO I —H L TRELT
WwWaHLby, filopodia ZHESAROR B < I
LTHbLT O, R MBRNTE LG 2 B0
%Ml & LT microvilli @R L filopodia i/
ETa60sEL N, BIEELSEAL22MIK
WEEEE LB H0BBB LN IM, ThiE
podia KBTT2b0LEEZSNS.

d) lamellipodia : Abercrombie” & iz & - TH
ASNEEET, BOERN IR v - rRoBIRERE
2, MBEoRgLomEBELTVWE b0 %L, filop-
odia HoFELZODbSNIT, BEFH S5  blebs
£ microvilli & o lamellipodia HEL T 3
bObLH 3. KERTI, 74— "BEHETS5EO
EHAHEOEBCEDSNIEL S, HROETHR
Bt > THIRE S lamellipodia ~FH&T 5 b D &
Eioht:., TOFEREICIE microvilli % blebs
S b0 b% ¢ . Porter™ & lamellipodia B
5528 D medium #% pinocytosis &L TH Y
RAATVWBEERELTVWAS.

e) intercellular bridges : cell-to-cell contact

DEBREBLTVESOEEASN, BT EILEM

EAEEwicosREsrom cEh s OMEEP S

filopodia 2L, honEMMLE - Tl
Biic  intercellular bridges 2K T 2 E 3,
tEZ LN, —F, colony kKBLWT bMARE
Wic® 1 intercellular bridges 2K L TV 3
cEkb, ZobDid loss of contact inhibition
£ colony formation (EVWEFEE L - THY .,
MR EERERELTVWEbDEEFL S,

f) microthreads, microthreads network : X
9. 12icE >nitme , OST MK D HE ic 132504 8
BoBH THMIE 7 0k, ROBMERYEORE
HE2EBE . #oEMA, ¥A1E microvilli & B
BLTWBLIicBEsn. Hodge” & fibro-
blast ic8 W T fine threads of cytoplasm % #
de b, CHRMEIRNGE VBT, FI RERR
STHEBL, kbbb THEBERELLWT
L &b, filopodia X intercellular bridges
BBHELILDLHEAML TS, ZERTORR

lamelli-
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LIRB-1DDTHB. EHRZIEWHES “microthr-
eads”, ZOWEHEE %
LT, Hodge »E > “fine threads of cyto-
plsm” XL/, AERIEIMET, BH-ouLidW
RRXLTVWEIEDS, #ROBBEHIINTIO
BEAHABRATETH-ELEIZONDE. 0
Bk, MBOERRL 7 4 — " BE#ick >»T Hodg-
e DES>WML filopodia Xix intercellular bri-
dges BEBEICHBL, BEX#LERObD L E
Aohs—7%, OST M, Rud—fcBimiac
wER, fibril tEFALEZBEX G, BB
stickiness (BB LIMELLEZ SN S, O'Mea-
ra® (3, EAESEE, BELTH (B, Elko
MERR L >PESFB STV E30TEREVS
EEAT, COBEBBBBEOR I BHER  fibrin
hEABCTRLHOETFE cancer coagulative f-
actor EFERRL 7258, AEBRTHE L microthre
ads network 25, ThiBFRMH LN, MiaDE
MR LTEET 250, Wi collagen #]
BB LBART A 600, ChODRERSHRDOES
TH5b.

XT in vitro iIcBW 5 OST @ilax. Il >0 £H
CRTEREBHTHEL L5, BEHizL Lol
Erroks5cBRLTVWAr%ERT 5ic, a0
EamEE O EE (loss of contact inhibition),
& colony formation #@E¥» Sht. contact i-
nhibition &(& Abercrombie” MIREL L& T
HBH, i in vitro T=9 r Y ® fibroblast
OEFHHABEL, EEARAROHE& I, Eno
gfihic & - T amoebmoid movement AHE I
B %% (c. i. of locomotion), ®» THE®D
v—t%&fEp, BHoBRAMNLES 4R L CHEBEMELE
+3 (c. i. of growth) #%, —7%. B b L /-4
Fig 2ok 9 A4 gk L Twaoniziliiid  at
randam ICEEFIL. B, EEPRIcEEHET 5 )
I, kA A S 2E ETHEWIcESYAES (piling up)
LVIFRAREBEELL. BHETR,., »Hh2HRE
in vitro KB HMEOBERILOEE D 1 >TH 3
EHic, EMMAsERICR TRTHEE OERYEE
ARBRTAHRTHEEELONLT VS,

OST fia TR0 Ron <, Miao &5 i
AEYE, AN at randam Th b, HE
TEE2GF THIREE ECLD L, RI3KRoh
ffnd, Ml BETHEBEEELET LB, E
DAV SEME AR AT &h S contact inhib-
ition 2\ L TWBLELEZ SN,

“microthreads network"”

%7 colony FHifk & contact inhibition &
B E LB biEED 1l 2EELOhTWA M, 0S
T Ml EE I8HiIc3R/Mho colony %28 &K
CERLTOE (R, ~BcEtHesE v o
MEAES (mutval adhesiveness) BETFT L T W
Bh, tE~DES (stickiness) dEE-~TH
D, ChithicEBHEsRALTLEZ SN TV 5.
OST #ifa® colony BRI OHHRO—MERL TH
h, #H3AERELTVIERE TOEED 0 B,
EBeEHHBINEY, shio FBEA»EL
- TW B loss of contact inhibition i
Lo THEASY M, HEMEABBETLTVWS K
Hic, 84 oflg X EREBESELA ST 2 BEK
Bir-REExE-TWBbDEFEL SN,

i OST MlaRERHEEE > TR 2L
54L&, OST A ld 2 ic ZIAEO DM E <,
in vitro icH13 % colony OREELEML THH .,
FEREMEE S & microvilli, blebs MFEA &
2EDTEY, invitro KBFA6DEHHBUL TL
fotd, Bk, Hobu
BEDBBERSEEDT. o
idges BB H S h 1.

BlE® in vitro. in vive wHiF % OST MO
FEHEEEE ., colony RUBESHESOEEBTER
EHAET B &, ROBUERICETS.

1. microvilli BHIEREHREEEDEEE &
Eion, LERIELT, ELL THBRBETS
blebs %, fibF & LT filopodia it HITLE
A35DTH 5. MIah 74—~ BESZT B @,
Tic filopodia # lamellipodia c #iE ¢ 2 5%,
—%, R E oflcdBEN I E& S L5
filopodia #{@iFLTHEH ., Eic cell-to-cell con-
tact 2179 LKV BRERSTOAT VL 260
CEZ SN, OB ICEMMR IR T B MM
WhrkbhTwapic, EML /L filopodia @R
% & intercellular bridges i ., WHRAHERE %
LS LHEEELZONS.

EIATHBEMOEEHE TH 5 fibroblast %
R2b, ZEBFAEN blebs ThHbh, ZIbn 5
collagen HERME AN sh., BEHICZOERTH
% collagen fiber @ network MR s 1. #
EERIMEEENIER TH 2FARL TV, 2 fibr-
oblast & OST #EfEZEXftd2 &, OST Mo A
BRI 3 S HEREMIMLEE T 2EBALIE B & 5 WHE B
%<, OST ifaniaboRBics s BHT
5. fhl. OST kg, EEEE SHRRQBERERE /1 %R

collagen fiber
intercellular br-
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LTey, BELLERE, BEEOME L 0fi
intercellular bridges 2R T 5 T &t & » T,
EDAV, BlRoMELTEL S LY, KNI
in vitro Tl colony %. in vivo TZEBHR
2EHT AES, LEES N, XRTREEER
T microvilli MEETHBEENLTVWEY,
KERTSH in vitro kBT OST W@D
ulture E% OBEMCHRTEIK microvilli »#%
(EBLNTVR. 20T &, BolBRZzORKA
L OST Kz iz intercellular bridges JFERK#E
28 LTBY, piling up OHEICE D <L Hig%E
BEELTVWAIEERLTVEDEELLGN S,
K, Aok ic collagen FEk~D proc-
ess A in vitro, invivo WRT, 5 HOLE
BRU, REREESRCED ShEh- B, O
ST a7 izEEic, manifest 7 collagen Ak
b depress snTHH, EfEHOERIC LT,
EFOEMMERFECEFLTVEHDEEL SN B .

subc-

##

ERMNBFEUELROCT, YUHE CREBASERC
RI LTV A ABRERREEER (OSTHR) %
in vitro THEL, B hBilH T~ o= v 2K
oA REREL ., B L 2 EBOENIE £ Rk
wEBEL, ROBRESK.

1) in vitro ®OST kL. HELBD AT
EREEOEANTH S microvilli #FHICRT
Litic, KRB, DiEEEICBIRT 5 LB S ble
bs, 7 * — EE#HOEN L LTD filopodia Xid
lamellipodia, cell-to-cell contact OERELT
intercellular bridges 75 & @ e 4 H L 2 2R
AL AT 1.

9) in vitro ® OST $EH, M250A0
threads network &R L A8, ThrEfEfEE R
Shsbom, R OST MICHELYMELTO
PURATHY, SHRORTNEET 3.

3) in vitro ® OST #fZ, HRBTFESS (L
Zicht-T contact inhibition ®WKiIL kL3 at
randam arrangement, piling up, colony for-
mation R L., B E L CoBEER ST L
fo.

4) OST WHREREEFOIMNE T, Miax
H 872 microvilli, blebs, #KMEE L  int-
ercellular bridges &, in vitro KB % c-
olony MMM & BEL Tz,

5) in vitro. in vivo ® OST #fAKME mic-

B

a

micro-

4t}

rovilli % WH (3, intercellular bridges Fak
EAEBRTHIELERLTEY, IR OHEED
AHEME AR T b O LHE L2,

§) %1 fibroblast % in vivo TE ~N/IofE
B, OST #iaTkBic collagen JEERREA depr-
ess aNTHY, BRMOBERICLY, RMLLFAE
KEBEATVWELDEEZ SN,

) EBSEGcEEIEERAVWA I L LT,
OST 4BRa/ o HmEEE ~ OILIEH R O A g %
B L.

BrkaicEs, KEEBELAER - ARMBON E
oz L BMEER RO VBB
RS oyiiti-t QAR S AU AET - ¢-4-1 CI=R 31
WLw, =g, LAms, LO8k, ERE—. KR
el KB —ER T EMRUERL, BEATsVELE
RREBANTEE, ¥ RETEMSEEMCERL2
BHEEELET.
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Abstract

The surface properties and intercellular contact of neoplastic cells have been
suspected to be different from those of normal cells. Because neoplastic cells not
only display the loss of contact inhibition or make colonies in vitro, but also
have invasive and metastatic characters in vivo.

Applying the scanning electron microscopy, this experiment is intended to find
out the surface and morphological characteristics of cultured human osteogenic
sarcoma cells (OST cells) both in vitro and in vivo. As a result, OST cells in
vitro show so interesting features during this subculture as, microvilli, blebs,
filopodia, lamellipodia, intercellular bridges and microthreads network. They also
show the loss of contact inhibition by haphazard arrangement or indefinite and
piling-up growth.

As for in vivo, tumor is conducted by heterotransplantation of OST cells into
mice under the treatment with Rabbit-Anti-Mouse-Thymus-Serum (RAMTS). By sna-
pping off these materials in 100% aceton after fixation and dehydration, the surface
of OST cells can be observed and many microvilli, blebs and intercellular bridges
are seen. These findings resemble those of colony surface in vitro. On the other
hand, by using frozen resin or aceton cracking method, intracellular microorganelle
can be observed well.

It is concluded that microvilli could be the original form of cell protrusion
and develop into many other deriverties. Especially a lot of them highly produce
intercellular bridges which bring about tumor cell accumulation. Probably, the
capability of forming collagen in OST cells has been depressed and such OST cells
may grow into an undifferentiated stage during their long-term cultivation.
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M4 filopodia (1) & intercellular bridges (§) (538 6 Wef)
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X5 HghkicB®BL Tv 2 filopodia (3Z3E120H)

M6 B bR, #HEERIRICHEZE2 o255 OST fily (HBE1EE)
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7 sRBEHD OST Ml (828 H)

i

(%3 HH)
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= H % microthreads network (%% 4 HH)

X9 HHBLR

10 at randam 7 pavement %513 OST #fifle (#5536 H B)
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WL B0 AN (536 B E)

M12 H1l1o—iRssbnkis . o
microthreads |3#2&, # &% microvilli (2 -T2 EFI 605, (EEHA)
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®14 OST #Hiao» colony formation (%39 HE)
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| (K15 colony #JERELL Cv» 3 OST i, microvilli & intercellular bridges (1) #"%8H<CHk 3 .
(¥Z3% 9 HH)

6 colony %M+ 5 OST #ila%Em@m microvilli Of% £+ microthreads (1)

(HIEH)
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17 OST #uie BRIEFSHEEE O L H1E
(F8fiEt% 338 H)

®19 OST WMRGHANEG OGNS (Fhi%s BE)
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[20 [HE kK% .
microvilli, blebs, intercellular bridges (%), [RE+ % microthreads network (1)

21 Rk
1 Fliz microthreads network
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i

24 aceton SIEEUEZINGE . MREN/NFE S HEBRE CRZATWS.

[X25 BEEE B O MAHEME R A HOFIWHE .
BfE4 2 fibroblast & collagen fiber o network # 8.3 .
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|27 &7 fibroblast. collagen R 4ra* blebs L NV HEL2DOHE2NE .

e

M28 1 EIORT A o 3 EAEEESHE AR 2Rl TV A,
(OST #ifa A MM : H-E %)




