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il

4 X @ Al B W M M S B B Canine Transmissible Venereal
Tumour (UL F. CTVT &Y 3) [23,27,41,48,61,67]) .
CREHESES L. HERNME(26]. HENFE. BREY VN
PORE . A B EKEE [53,63] . H B Wik Sticker[78] HEFOE 7 O &
HMTRELATEKREL. COBBRIRERZIHEOHL A ABRRET 52 L
k- TRERERIVINTE2LEIZIOSNTWVWEIHALESE CTH 2 [73-
5] « CTVTREEEAEHAPBIZCEN->TWWEEEZZON, RE
FTCTRYELLHER, FAY, A¥YR, 79VA.42Y7. 7
vRY— 2 877V H. YT, Za—F=F . @ATAYA. T A
yhAREZETHEEEIO TS [T4] &

CTVTRIIHELDE LI OASH TWS 2 WVWDOEHHELZESE T.
MDA XICREL., A XTEARELPOSBERP»T T, A RXT
FEREPIVEIREARIVBRBERBICLAYTCRVWEEINZESS
Wo BEFBC Il 2 TCEIBEGLIVIEMELC. 4 2 TEXD
B0 EKEK] L EBBEOERInm OB RONRANSEEL .
LEWREBELT,. 1 AWl REOHRERKO/INEF 2D, &
SAk&EhEHGELALY, BTHELBECEPOHECRBEL TK )Y
- TREeLks, BEAFRL CENOGZVWIEERELAELCEBHRRKICR
PELHD. BHETHAERLEALAZLL VLIS EESEXRT
FhxaEomboMtk,. BB VWEILBEOEBRRO H 25
WP EE T EOC LS., BETREKROKEFELREL CRAMOER D
BHL., 2VIEIRERBLrOBEZEARCEALSBEHL TWLEHL H

A [7,22,44,51,02,86,88].



COEEFTI8TEHIEIEBEICY T T RS, s-EEMHER %
EEOMCEE T LKLY, BEBENOB BB [68] 42 C
LS OFEOEK A X1IHLEEWC T Y 7 O Novinsky [56]
BHOBECHKEIIL TUR, BHEloBA 2T TW S [T1,
7] o "B HEIESEMARE. FEROENDIIVWITERE O H®
CE->THRTF. THEHBET. BEA., BARAZLCHFLATY
5, BRFfeagHLLEEAEREL ~ 28 HTHEERA2ERL., 2 0%
MUTHEHRKT2EBE 0D, 28 uEBAECTE»H S
[72] . Sticker [78]Jid 12 b VY HMABEAITVWERER., £ M
SHMET. BEAN., EREAE. KTABSLCOERBELZELECHE
AR, BERYPYEALIARISGVEIBELLEHREEZRHWT
BB AAET. BEIPRD T H2L2DICEBREIN 2 ES MBS,
HHEINFTCEETWLI2LHEBLEZFHETH > £ . Monbreun
(45] I T, BEBKAKCCTVITHMREA2EHFL CBBEICKRITL.
FETHEHEBE CHE. BE. FXREFOREBELITCHFRH NDEK
Barddl,

BA (73] WEHEBERNCESARIFEE TN LUEROEH M.
FEHRNRBEEICESHARESE LY, BEEME 2R, BEDH 20V
BRMBEESCHEZENMALGEAOBEABER TOH- L EBXT WS,
Dozza & & FTorlone [13] (19604 ) T EHS MM LBEL b Y 7 ¥
vILE A LM FE®R CHEMICBI L. Thiery[82]id 1 T F
A XOMBHMBEPCCTVTOEELLFRLEEA T Z22LITEKST
EABICHEBARELELDLE VI,

EMEBEBHEIC OV TSticker [78]1X3 BHOF Y R2ROKRTFB L UEE
WCTVTZBBEL T2 BECHEBEORKR 2D, Wade [90] b2 8
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DFF¥FVEZOETHBBEIIRINILTWS., HEZF[I3]lEa-FYV /4
BOEELLPP»PDOLDSTNALAZAY - OHKANOEEBBICTARIIL
TO~80HEHICIEIRKEWVWHLDRFERPRLECLZINALAZASI-BHECTVT
DAINDEBHBEOLBABTH o e BTN B,

CTVTOEHEBERIZOWTIX, Higgins [25], HZA [75]F M 47
BBl ERE (2R vy NEfCEBT 20 HEL TW
2., XOREANZRFI 7LV - ¥EMCTVTHAHALA*EEAS XD
BEBESHEEM) Yy AGCEEL. Ko ELHXB LT TR LY pRE
MPTCTVTOBITA2ERBLLER., VUONEBELIIRE., 25K
MAB+*BTCHRBRCEBE T2, MERY UNEIEZHBHELULELZCT
VTHHERF. BB, . ¥HXOKRK. K TH. WEBEDH. B
w.OBRBEK., MK, OR. FR. BR. BER. BET) v NE2ER
BEE0.2 ~5.0cmOEBEHZEL L LEHEZILTW S,

MAZE [19] BEHAXOBEBONMKOREEEREZMER L.
G-,Q-,C-BLXUN-NV FREBELZBL TN RS -V E2FHF L. M
A XOEHREEIIH - T6RKOEBFREREELEXBLTFYO
kot 8xr o HAEHL L. MEBE(2],T 5 [16]
M BF % [40], Nielsen % [54]Weber ZH [93] I C TV THE O $ &K
BT 2bbEE (Karyotypes) ik 2#FEM L THEMICKRE L -
AR EBERBIISIT—ETHL 2RO TW S [54],

Abbott[1],Ajello[3],Carteaud[9], Drommer[14], Lombard
(39], BAI[MG]IHF R CTVTA#BEFHEMBFO CEMEEL2H S »
L. % fzAjello[3], Lombard(39]Z X EEMM B L CEE T O
MEFHRIEC VA VAKANFA2BDLLHBEL TW S,

CTVToOHX#RIC>WTIESHI30], Mmil[42], &+ [85]%
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DMK AES. Monbreun® &k Uf Goodpasture® [45]D ) ¥ N
F. Mulligan[49]O KAt MR 2z FICHBRR 2LV H 3
BHKRABZCODOWTEAHOASPSE W,

MEBEHREATE. IO 7 2 F VI EBEROT XRTIRREL
FHRHMRBIECBWTHNGMEHOXREKZE S TWNHEEY O NIJEHTD
D MEoIFA YV IRTREROALRS TIHEHHRIIBET2HFED
BHEBHD. £, HHREBREZFLLCHFHET74 A Y POEH
EORBIBEH TCOHAVPHRBFELEHHEOORERBI LIS RLENT
BY., ch2FflALTHESHERORBRESSESHROEIEOREICE
Aitxh>> 5 [47,59,60,92 ] &

EFERIPORBBOF CRACABEMESIRZIALALCT VTR
DWT, SECESOBERCHROEBZEBHAZI A T VW AZWNW I &
CEBL. FEAMBOLXENHEROLDIZCA IS ZIADCTYV
TOREBHE. A 2BHECTVTA2X-FKIvbA, SS5XBRA
CEEBHAZ2RA Y. AEBBLECTVTZ2RETA2CLEE2EHBL
LThEERFT2IToRke 2. CTVTHEAZMB W THBREZE (78]
ZRHB. FORKAERETODVWTHRFALEL. CTVTOHKBRETHE
BHldoMEICEILtORZWZ L ZHETA2EHMNT., LEP, EHY
BRECMATHEEAEFEAREL CEEBRELLCT VT ORERK,.
¥ % (Karyotypes) O — M OHER 217> Iz,

Birrer[6],Cepko[10],Dippold [12],Giraudon[20],/i # [28],
Johnson [33],Kohler,Milstein[34],Koprowski[36],Lake [37],
Mcfarlin [43] ,Russel([64]F D H & ZIMH L TCTVTRHRENZ
T/ zua-—-FLHik(81,95] ZFERL. REEABLFHORABILC LD

Bl —MHoOHEREEIT-> .



EHEOMERICODW T, CTV TIZ2W T IR E e (35,
46,69,70,79,80] . intra-arterial cushion (L F I A C & B8
T) 3L roMiErOBMEN TR B E2FMCHANTL,

Murphy [50]1% k7 K [66]D HEZIWALTCT VT Z8KOE
RECEBELINERECHERN 2T ALIBL], CTVTeMBELL
CTVTUAODBEBE XD WIESHBEOELLEBHEL 2.

CTVTORBBREPVWTE., RLVITOATWS NXHEK., E5F
MRBIECMA T, MHEBEREARTOPHRET7 c AV FEIB., 7
A, BAyvFy, yroaFr FoMEBEHKI[565,18,47,83,84,87,
B8] WHPWTHIROHEZRAWTERZIT - Lo

CHODEIEEKRBLX THHARMEBLLTOCTVTOHRY & ¥ FF
REFEOEILLE+ODBRE THOLPIZ A LCTVTOESMEO®

EHMFNEB2ZLL. HEFOZREMA L.

(9]



I EBMEB L CFERAH K

BHEMEELT, X (KE) 8 TOREICEELLCTVT
(BAH) . BLCLBERXFREEHXEARFLELOF 5 &
hrCTVTA 2HEKRIGRKE (EX%) ZH VL.

2. BB

1) 42 :3 8 AEoOlES 0., M4 ELHWL,

2) - K F 9w b %S ~6 #E ORowette nude rat (roul
90 Pt F334/Njcl-rnu 6PC % EEICH L 1z,

3) IIBMOEHEN : BREAWC 200, ABEAABRBA KL 14TRE
Ll VAT A
3. A

EHBHREBE Y20 AF Y (AraEYy : vF ) XEE) BLU

EFHHATZ7 AN XY -¥ (oA - BOBREBEILE) 2H VL.

2 EB A

1. CTVTO®RHHKNKHE

1) 4 2T OB KKK
CTVTHRELEASARIZ. BBy 5V (5% 7 -050: =4t
k.k.) 25mg/Kg #MiEL. £HRE®. ABFHMIC L0 HAHORE
KREELECTVTE2HEILE. EOCTVTR2AFvA4 UM
Phosphate buffered saline , Ph7.65 (LI FPB S &8 3 ) T3 [§
FHEEARERBRCLTIESLY) CTVTOMBERL X107
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B/ mliCPBSTHEBL. WAES0A4 Z0EHKETFTICHEREL L. £

3 ~41H%. WELLESEO -—BE2HT A XITHAL 2,

2) EHEHYANOBEB LU EC K28R E
(1) =K v bANOHBMEKE
A RCHBHELEEABMOCTV T AHMEEES®KEE L., 1 X0
CTVTOMABES ~5 x10° @/ mliCPBSTHEEL TERKSS ~
6 8 # O Rowette nude rat (rnu) & & ([ZF344/ Njcl-vnud i % O &
THBETRCERALL, WOIABEEBKRTECWBEMLLCT VT O —
¥ B RX-FIy PCHAKL, BEHBRAEFERL L,
(2) BB HME
OHMOERHBIM AREITC, EETIY OKBMNEBICHKH L., L1HM
BOI L. LNNBROBMAEWMOBELUBIICS A ML RKD % B E.
MRERBELONDEBEOMNBARERALL. XEMsomxIEFYLEH®
Tlmm OR %M. BOBRCALREA2E->7. HOBM LD . ER
P XA -5y PCTVTA21lmmABICHYLLLOAEABEL .
(3) EHMEBEZELHERIIONT
A-—RFRZ9v P CTVTO -MBZEHEBHZHHEL., #2422 Mm
Phosphate buffered saline(LIF., PBS L BE ¥ ) T3 EpE&EH. 3%
Fatal calf serum( LA F. FCS & B 4+ ) (Gibco)fll RPMI1640
(Gibco) f T Single cell suspension& U /2. 1000rpm54%y i & .0 %
CTV TH M % Growth medium (Z H ¥ # X £ 0.5%Trypanblueis i %
B, SHBEZKOEELTWVWL X10/nlic BEL . M7 ERSD
CEBOFMEKMAEAL 285 & ETris-Hel- Buffer (PH.7.65) #% H
WTARMREZGEMS ¢ EFICHL 2. Growth medium {F . RPMIL640

(§



I2 L-Glutamine (Gibco)2mM. Pyruvic acid (Sigma)lmM, 2-Merca-
ptoethanol (Sigma) 5X 10°°M, Spectino-mycin (Gibco)0.1%,
7%NaHCOs 0.5%, FCS 12 ~15% # M X 7= b D % A WVW37°C,5%C0.F i
THEEELX2T>. UBBEEHRORIHEIT2 ~3 BTl BEML
& s
(4) BEBEZHEORF HE

EEBOBEE L L TIE. RPMI1640, Eagle' S MEM, % [l 5 MediumT &
52270 vASF (( RO F) #HW., &10% FCS 2 mx. AR %17
> 12, Condition mediumid . X — F 5 v PREBEE LE. Inter-
leukin 2% B\ . 10%FCSHIRPMIIWC 10% MX . REBICHEL -, M. X
- Sy boBELER. BiRkIS~1ISHBOX-FKF v b&KYH., F
EAEFEMHNICEY. FEROKRB Z YKL TPBS T BEHEL.
Imm* B ICH Y. Ch %#10% FCS fNEagle's MEM T ¥ # < €1 & M
B#®k. LHA20.45um 07 4 LY —%BL. BRELELBDOEZAHL
2o £ 2. Interleukin 2 {T. 4 XM %24 X 10°/mliTHEL .
Phytohemagglutinin P (BACT0)0.2%, Phorbol l2-myristate 13-
acetate (Sigma) 10ng/ml, 1% FCS /I RPMIL640T48ERitEH L + D
F#Hw=9 b)Y FOEKEII XD LDODZEAL. BELHE. BALL
0.45um O 7 4 LY - THEBBREL LD EHWL., Feeder layer
LT, A XAEMBEEMAR.  ARFLEEARB LM, 1
BREEER.  BHEERS LTS 2EEANEFTOMB 2 A WL

CTVTHR::BEAEREZTVLW., T fhEHRBEZHA T,

3) BEBESOR — M OWHEH &

(1) RBEKKEEXE



CTV THREROE (Karyotypes) OBBEHE TEA X B LT
X — Ky hcHBH. BMLLMEM % Single cell suspension’
L. 20t 3IF (Gibco) DA BEEH0.2 ueg/ml& 235 k5
Growth medium R HEML . 18R P VM THEL L. XMYUM
o RBEICKEL, 1000rpm 5 R E.LL . 3T°CCME L 720.075M
Bk Ar ) D@ A MA., A FESE., 1590 37°COEEMEWI
# % . 1000rpm 5 A EL. EHEEHR VWL, KWT, AL TEHE
W O(s Ay — L KEEE=3 1) 2mMa. 1I00BBEEL.
3 EHEVBLEL,. BRELERBECLDBOBRAERAZANL., AN L
FOLCHEAXREASA R I IARNRAY - LEXRXRy PT., BWE
PoBEELLAMBEAL @EELLLE. O FTEEL. 0.005 ¥ 5 &
Y e XA - FRCTEREEBEEZLRE. BELHFALLZAT A K E2H
HEMBETEHREL, FEEKOHNENY — Vv EREL . (1986. fE
BhRaEakE7FIA2E8HFLL 2. )

(2) CTVTHREENTZ2E/ 70 —-F LB EKOER:E #EE

i
2.1

MEEZCLI2EHFHMBOR —HOBBEIIOWVWT

T/ ru—-4 LitkoEREE

@ BALB/C¥ 7 A AND R &K FH ik

A—FIy bPoBHLALCTVITMHBALS X107 ./ nliZ #
gL, %8 B0, BALB/CY I 2 OBEBEARNCEREL ., EH& G
e ARy BB RRVWEEL L.

@ bkl o @ E A &

4 B EBEORERLTHEK. BALB/Cv 7 20 P HkfMis ERL TW3
PHEE T A Cytotoxic testx B>, Tom O/NPNREBE % K
PRICAN, RPMIL640&£0.05ml T DA, B1 BRXCTVTHE%.

9



EE L BALB/CY 7 Z0OHMEL.05mlEx AN, BREEFAEBR WV TR~
KCHFRR ATk 22N, EHEIS% UEDODCTVTHAREEZS X
10¢/mliC@HBL. £2RARBREBFIWC0.0ml T DPMWMA . S WHHELLT
RPMITY ECHR LA ELEY PIEZE2 BEH”»S A, 37°C,
s EE®E. BUKPRIELE. L BECWEHEENZ SR
{ Antibody control& L . BRI HRIMEFEFA2 M X ¥ . Complement
control& UL fzo & #1542, 0.5% Trypanblue B&m0.Iml MAr. &
a2l E2XETTREEL L.

@ Ixu-vHIEODEESE

A2 TH>EFE BMEEC. @BEREFLLEL I O- v HE
P3-X63-Ag8-UL (LA F. P3I-U1 £ B §) Z3I7T°COHOERMBICIBENT T H
PO E L. 8-Azaguanin 50y . FCS % 10% I A 7~ RPMIL1640C %
MR, A ATRPMI 1640 T3 EEHF L. MRBOEE LT - 2.
@ Feeder cell O # ¥ 5 ik

BALB/C¥ 7 A 2 — 7T VKB FTTHREBRMILDL. Al E MK
BEL. HEH L a-Lx2HWTET2E2CHEEL., EHET
PBS 10mlaxEEANCEAL., BEBEBEI v - L. RWT.
A L. BEROPBS #MEMICMH I %K. B #K % 1000cpm.5 4 =
DL, BEMNGEOMEE -2 E8EBHE 2~ 55X 10°/welli TIINV A ~
7 7L — bt (Techniclone international ) I XA H. 37°C, 5%
CO. T TLl2B5 5 % L . Feeder cell & U fz,

O MHHdleoH#AELE

mMEMO LERBZEDSNLBALB/CY 7 A W REBES HE I —
TIURMBTFTTHEEOEHMRK L V&ML, ME #HEEIT- . HFIHE.
e EENCHE., BUERP2EAB 2L VR E. X2 513% FCS

1 0



il RPMI 1640 T Single cell suspension& L . RPMI 1640 T3 [@ &%
Bk, THREREEBEEL .

® MhESs s &

RPMI 1640 T & L -P3ULIMNAE2.5 x 10° f/ml & v 2 A M
1.7 x107 f/ml #XBEANTCENML ., 1000rpm 5 FRE.LE. %
DLrExERECKIIBEL, ABREODEZES LW THME %2 X7
o 23 < L1, Polyethylenglycol 4000 (Sigma) (UL F . PEG
4000% B8 4+ ) Iml, RPMI 1640 Iml, Dimethyl Sufoxide ( L4 TF.
DMSO&L B ¢ 5 Iml ZEAL . 3T°CIME®K. #01Inl 2B L ICEF.
KBEAEW > VEHELZBS60HE. RIS, RWTI7C,
RPMI 1640 #0.5ml & . 3088 # 3 Tdropwisel fz. X 6., &
DEEZITEAEREIBEL. BRE410nle L, FO®%IEH®EA%1000
rpm,5 M ELOL. EHELXBRE, 3T°CICMBLALEREEREMRA. %

I b X - Feeder cell O W T H H9600 T L — b i1 well

ey
5 x10° e s K5I HEEAAL. M. RPMI 1640 2 L-Gluta-
mine 2mM, Pyruvic acid ImM, 2-Mercaptoethanol 5 X 107 °M,
Spectinomycin 0.1%,7%NaldlC0O0s 0.5%,FCS 10%, Aminopterin
(Sigma) 4 X 10°"M, Thymidine (Sigma) 1.6X 10"°M,Hypoxanthine
(Sigma) 1xX 10" *M 2MAx b ®O (LLTF. HAT Medium& \» 5 ) %
Growth medium & U TH Wk, 2 ~3 HIZl B &vwelld ¥ 4950
Medium#Z 2 # LU o, G MR OEEBED o ¥ellil > T i
HAT Medium#* S Aminopterin % & fzMedium( LA F HT Medium & W
D) WKWK 2. RWT. HT Medium » S @ % @ Growth medium
K HEITL .

O MEKEELAZY-=vT0OhHE&



ELISA Y 7 b 7L — b 96 Well ( f£&) W50u g/ml Poly-L-
Lysine (Sigma) % 100 u 1/wellfl 2. 305 il. E@R CUEL 2%,
ABKT L kS, BB, TOTV-bR. EL 2
1 X 10°%/well#E XA H» . 1000rpm,5 R BELEITo . LEET
TO0.1%Z V¥ — L7 AUFE K, PBS ICBWTI0OHREEEL. PBS T
3 E gk HE K. 100mM Y > ¥ I1% Bovine serum alubumin from
fraction V (LLF. BSA & B ¥ ),PBS # I A T. Z®ICTT3I09 M 7
Oy ¥ 7 %frofk. R, BEPBS T3 @k L. 0.1% BS A,
PBS #1100 w1l fUAX. -80°C THERFLL. HELLTHWELME
B2 —-—FSy broELECTVTHIBONA. 75y v AMKH
MmBRBIMMBMEK]L % B8 L FFicoll-Paquel £ Y @ L 124 X K
MmPoy yANEEHWLE. BHICEL., YLV - 2%k, PBS
T3 EHEAEFL. BAMRSHEHBEL TELVlOEBELE2 —KHK
ELTI00 ul ¥2M&x. 37°C, | BREIRID ¥, (B, 8
rLTHBMEayba - ik, CTVTHEA®AEL LBALB/CY ¥ A
m#&E 2. BHE I3y brPO - LEUTE®EBALB/CY Y 2MEA. £ £
nhsoo FFCHFRLLELOEMH WL, ) $ W TO0.02% Tween 20, 1%E
2F MPBS T3 EHEHFL. —KXKNEKEIRXRLVLEFT X Y- CEAH~<
» X I1gG ¥ ¥ i tk (Cappel) %# 1% BSA. PBS T L5004% i # | L
100 w1l ¥ 2/ A, 25°C 30 I IG&E ¥ o, HT0.02% Tween

20,1% €5 F PBS TS Bk &EH. O - T =L Vv I7

14
\
=

F. OPD L W& ¥ ) 20mg, 0.1MZ = >~ EE25ml, 0.2MY Y B+ + U ¥ A
20mlZ BHM UH20210 1 202, &WelllT 1001l ¥ 2> AN, EX
L. 25°C 20 " RIREIEL e KWT. 3N H2SOLTRIGZ B IE &,
E 5 ELISAH Y — V- %2#HWTO0.D.IEAWMET 2L, dLLETR

1 2



EoBEFCIVARTHEEZETL L.

® rsu--—vrZnhik
27—V RE->THHKEEDERZINWellHOH K OB
BREREA2T-I7e Zu—-—=—v 73 3HBIC. ERARAEZIT- 2 &

& O Feeder cell BRI, BERNBEOMBZ2 ~5 X 10*/¥Well,
96X 7L - P CHEERAALE. HiKBHEHEROBEHELED S 12 Vell
OHEMBBEEEFEL. I WellH o, 1 B, 2 @. 5 @422 L5
ZERMBEICHIR L. Feeder cell B L THAE 7L - PITHE WL,
FOH. 2 ~3 Bl B, 37°CicMim L fzGrowth medium % ¥ 4 §

SFB|LE. HIBHOMBOEDSsN ZNelllC>P>WTIEEEREZ Y —

i1

v/ EFW., EEE A BIALLCEEKOMBEMEMBIZT X S5IC 70
- v J% 2B fro .

@ BFEHEk (B#HE) Zco20nW<T
S@EoZzu-=—v %k, 2 HHOBELBE RO TERH KRB
W Affo>f. CTV TH K% Cell suspension L. iE ¥ BALB/C¥ »
2M#&E CHEBH%. Poly-L-Lysine LB, 254 R/ A HBEX ¥
ce F . A 2B LXUTRX-F Iy b2oyYBRULEEMRIEOCT
Compound (v A4 L A=) ZHW, FSA4 742, %) - LHT
ARAEAR LTV, HEYRAER L. BEAZE T30 M.
R, 0.1%7 L P — L7 LT e K, PBS TILOHMBEEL.
0.02% Tween 20, 1%t¥ 5 F »MPBS T3 EHEHEHL . 10% EFE ¥ ¥
fl#. PBS TLOHM. Yay ¥ L. —KiAikeLTE/) 70—
TR EEEL CW2HBHEROERELELEAXH W, 4°C, over
night, EHBEALC TRIEEER. M. BEaxybo-niclk. HE
REE*EELTOVWREVONAL 7Y F -2 ELELXRB VL. 3 B

1 3



B, BUI0Y EEYXME. PBS Tl0a M 70w ¥y L. LK
HEELTRALITF VY- LCEBR Y XA 16 P XFHE X500 fF1I

FRLU,. ZERECI KRN EE L. 3 HESHR., 3,3-V7

i

) Ry
F U VA4HCL( A1k # %) (LLF. DAB £ B ¥ ) 20mgic 0.05M ~ Y 2
Hcl Buffer7omlZz EW U I RIGH®E (LT . DAB IB#® & B §) 204
IR W T, DAB B TmlIiCH0 R M &2 17Tl MA e RIGE (LLTF.
DAB-H0 7 & B8 ¥ ) &5 RIS EL. BTH. ELICAEHEK
TRIBZ2LEDH. 2 F L7 —-rv., bLLEF. AYMFYY Y TSR
L. MEOBRK. E@®. HAxiT- .

O HEBFEHBEECIZT /)  Z2o-F KX TIRER

E 2 (epitope) DR FEIWK DWW T

2 — K5y PpTHMBMLAELZCTVTHEEMAPBS T Single cell
suspension& L . 0.1%7 )L ¥ — L 7 I F & K. PBS T4°C, 30 % i
EE %#fr>17%. 10% Sucrose, 0.0lmol/1 PBS(PH 7.4) T 4°C, 10 4
. 3 @M. KWW T 20% Sucrose, 0.0lmol/l PBST . & & IZ30%
Sucrose, 0.0lmol/l PBST . &4°C, 10 #+f. 3 E&EYVEL =,
0CT CompoundZ W, FZ A4 74 2, %) - LHF THRERS IR
L& ZYVA XSy PCTHBEY A EZERL., S00BMBAEL . H
F4°C ® 10% Sucrose, 0.01 mol/l PBS THEF L. 10% EH ¥ ¥
fPBS TA4°C, 10 7oy ¥ 7 &7, Hiid. BOEHOKEEH
*w (B#E) ZtREBEC— XKk LTE /) Z7a-FLHREEESXL
TWA2MBEDOEELHE 2B Y. 4°C, Over night TRID X ® 12,
10% Sucrose 0.0lmol/1 PBS,10% EH ¥ ¥[M{#&. PBS & 4°C TT
BE. _XiktLTHFRLERLEIF VY- CEEH v Y 2 1g6
¥ ¥ Ji{k (Amersham) % 4°C, Over night KIS X+ . 10% Sucrose

1 4



0.0Ilmol/1 PBS T#H & LI 0.1%27 L % — L7 I 7 & K PBST.
4°C,I0 P R EBEREEL. Zkrik. DAB B . ZE2E T. 20998 . &kIiT.

DAB, H.0. A . 4 oM KRIG#%. 10% Sucrose 0.0lmol/1 PBST 10

/

SREE®ELL. 2%+ 2 2 2 AB Phosphate buffer( I F. PB& B
T) T2 BREBREL. HECEW., ik, g L. B8&FY K % &
B, . HRP OR G EYW B T 2 I 7 A B ELERIDLTAF A I U A4
Towv o), BETCHEREIRLZEFEEAF >UEL 251
OEREICTCEEBERELIT > £,

@ SDS-RKRNWNT7Z Y7

11

K4 )L % FH U\ 72 Western Blotting®d K
i%

ZA-FZy PHHE, SELLCTVTHRBEBAAANFZAN., &
hEZFAMX. BRLULERE Y 7 =Y »15.28g, 0.5M Tris-Hcl Buf-
fer (PH 7.5) 4ml, 2-Mercaptoethnol 2m] # Z®¥ K% /M A T. 20ml
ELktt#EEANL, ABTRHRPRECEALLE. RWT. ME 2 & H
W L. R ¥126g, 2-Mercaptoethanol 0.5ml1 & b Y % A O}
B 1.34g, 20% J =7 v ~ P40, 30ml, ZEHF K T300ml & L k&
B CTEMAZIT> . 4°C, I ERXERNWBAEKLBL . &5 8 B

MiT-tre BHFETH. 12% SDS-KR Y 72 9V LT

/1

oL & HEL
HME A3l A, BELCRHEVEREKH ATV, = botira- 2
B8 E L =, 1% BSA, PBS T4°C, Over night = f ot ua - 2
BE7av x>0, 5@, OWIF & 6 £ (ZSample, M a2 b o~
vEEC, T HREB=—btottro - 2AEERLIL. 0.05% Tween20 PBS
TRDPEHFL. BUEHR _KXKREOBHBBRFCAN., | BFERID %
DAB RIG ZfT W, K KE®HR., EHBREL. M. v -~ - % kEL
k—bottro-2ERE 2> -7997>Y b7 0L-R-250 %H

1 5



WHRAEL .

® NATYER-VOHBLHEBEDH&E

sua -V I7BERTL, BEQEHPLPSOHITTCOHZORAKIC & -
TCTVTHBEBCYLTHEENZE ) 20 -FLiiksxEEL TV
ABNATYVR-—VRHRAEEZEEA2TY, BB LESICHRAKORE
#L1me $/4bb5. Growth medium & TH M X & . £ # M4 x
10° @LLEZL 77L& L. KpTO0.75ml FCS H fdl i# & #& 1T .
20% Sucrose fIRPMI 1640 # 0.15ml, & & ([ZDMSO 0.1lmi% il 2. 2

BEAxIlml L. BLARCEEAXTFIF. -80°C TEBKZEL o

2. PHEHEKESORE I &
1) A2V T7TERZ L HBEFEFNBREE

(1) 4 X2BLTRXA-FF79y PABHELLELCTVTHEOHR
2R E - BELEZAXBLTERX-FIy POEHMIE. Single
cell suspension ¢ L. A5 A4 F7FANEKE. "L XV ¥ -
e, 7LAY)VKRRAT 79 -8t BEINRA 775 R BE2I
L7ty y - E€5F yTHAK., LHBEEL Iz,

(2) A XBETFX-FI vy PABHBLEZCTV THEOOER
gefs s (1) ERAKBIKCASA RIS ANER K., 40 - F AR
BEBLUXY U EBREBIER. PASEEBEINLFATHA., *
ALy ROFBEIY LYY - E53FVTHABRERBEBEEL 12,

2) MEHEFHIRAE L &
(1) CTVTORMBHB LTFXHANBEEE
MEULES CHRBHMBEZEOR. 10 FEEHA LY VKRTHEH
ExfITW., BERXKREW2 ~4 pONT 7 4 VY IFEZERL. AT b

1 6



¥y yv-x4YY (H- E) BEETV., EHBEEX2T- .
(2) CTVTOEBHENB R X

EE % Inm* B ICHYIE. 2.5%7 L% — L7 LT & R0.lmo 1/1 Y

VY VEBKIIT.4A TER T2 ~3 BRBEELRELEZISET XA I U A

THEBEEL. UTREBEIRZCARAFUHEECAE. E4L. BF Y R %

EFRLUTEHEBHEZIT- o

3) CTVTOILHKRBE., FCNEHREOHE X

MEROERICE. - FI7y bPOEBKTICBHEREL ~50A T
EE SBIRALLEoOREXRXZELLLOEFERL 2.

(1) Whole mount(FEH) EXOIER : =T - FT VKB TFTTX - F
Sy NEMEAOMNETHBECH > T2en BYIAMLEEAME. H.0
FLOoBM. ELEELDANY YINY YFULE (37T°CIZNE) T2
HExEWRLELE. BRBIEAELELIVRNI2OBPEHIC LS E T
oo R, 10% €5 FvMEBEHZEAL. BEERBSERLTHLE
PoBHBRETZ2ETCEAETLR- . EEREZX-FF v bO
EEoHBELTINY ALY YTEHELRL. BESOLEBHF .2 2
SA4F Ay hTI00 ~150 pOEBEXTHYLE, COYHF %2 LR
FLA—LTRAE. XYY - L TER (DMEFABOAESBEH K
23) LTNXLVYATRASIARITITIARHAL, ERUL .

(2) ENHEBELAOHER: (1) OEXRCHERALZEEO —K
#10% sk v~ ) Y TCEELRL. ZLa—LTHRALEE. XYYV —
VWNTHERBOEBZBABERL TLroNS 7 TaEEL, @70
v 7% 4 pOERYAEEBRLUIE EBEEABUNLENICEHEL 2.

(3) BHEEHEEXAOER L EERNETFTHEMBEELROER :

17



DIy bPA2ELELD Y VIR TCEEAEAERLLE. RIZ. A 27

JUVBAFLZIATLE) YN —ZHELIOE ) v —ILBEXY
V=l %1% PAFATZ7YrEIY MBBHLELTSTFLT P L
— M%15% . HE2MATEAMZEAL L. BREOBEILSE AR?20
ATRTLE. EALRELEHEORERIN4nl~10mlTH- . X5
CHOoOBEX—FIy bR LEZOHWBIRARBELT 2047 %L

Ly FERAL. NBRBEEBPEHLELLZL2LOCEEGRHEZE AL

o

c A, BHEST2ICELLLTLSINSD T v M & 20%F %
V- ICETEHEAABHRL., REMBKELCHFEEREZB L. §5
WEtEAXA2ERXE. HBRBKE. KEKEMECTCBHELL.,. &5
CHEHMLZBER2EBEREFEMELZH OV TS Ko7 h-> 2. E
ERBEFHEMERR., FTHERNENY ITHYILT, 2% F

LTHEEE 25X ThroEEREFEABETCTHEL 2.

4) BUHRBHEES OB %
(1) EEHREOME - EBERBEAWHE LY HBEL. 105 O KL
Y VY TEEL, EERox2rMEBELE. FEICLEB TNZ 7 4

VYR AEHE®EL. H- ERB8Z2BL. NALHYATHALTEHERL

(2) EHEHRORE : IIlHEOBROERBEIZA 2B LT X
- FI v b o EENCHELLESE 2 lonICHYBEBEHBL . £
DHTHREBESHLZPSOBMBEOOEERELRNBHICEHE., 0%,
HEBAHHRL»OHEL., Yy - LAHOHZ7 LI - LR ANERE
toREBEOMMBMREBELZH IFAMBECIB OV TBREL .

(3) EBEANMERERE : (2) OAFELAERRER Yy - LHANODE

1 8



RELOBEBECKRKLECHELLEEODEBEZC D W THIBEME T T
FMHMICBHBELEL., 2. ERRCETEZHZFEAL., 2y b - E

MEAABELELDDLEREDVWTHEESABOHMENE 2 EHKBE L

>
- O

(4) HEAC L 2ESOEIL : MBROBWOERBICES
LB LU THEZACHERNZ0.1ng/kgk 5 L T, 8 A K
54H%. ISHRRIZCESORBERES L UCFEEFLZH>WT. AR
BB LUBIUBEME T CHE. 2bo - LeEEHR. HEICLD
NS 74V F%2ERL. H-E&EBEBLERL L.

NEAZBEESLL LR I2EBFBCHELLLEHMMOLEOZEZILIC
WTEHHELIIMmOFENWBEH 752 F v 20852 A594 K75 20%

CHE THEEBEFCIH ZL-ZATODIBERI D VTOAEZEEL 2,

5) MEEBREHOREMEABILFNEBEE H &

(1) REHBILZHNEBEE : A IBLTEX-F Iy PP SHE
LEECTVTIE., 10% PHEHAL YY) VB & 4% Periodate L
ysi-ne Paraformaldehyde (LI F. PLP & B ¥ ) KEEL. AL~
D VEEMBGEREIOMLEBL. XS T7 4 VY REERRLRE. £ —
Be. 4%PLP W IWCEE L M B 210% L x ¥, 0.0lmol /1 # 8
rw (pH 7.4) . 20% L seWEMBEEEZER. 30 Lo BMEAEHROME
& RIWT2 ~3 BT E L. 0CT Compound (= v A )L 2) K
SA4Axy ) - Vhp THBERLEAH UL LLE VAT AP FT. 6 0
ODHREY R EERL., CEMHABSLEFIRBRICHVE., REAKLLY
MBRELE. BEIKEOBMEFEEZINHAL, REBEEORD TH 2

FSFEY. PR

i

Yy EAFF 2, XY, T2FZ, FaTlY
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vhECOHMBASHEERRBELLE. N T7 4 v REIFIFY. TA
IV .EXVYFY, IAVVORRBRRLE., RBUYURIT7T2FY. Fa
TNV UVOBRRREOLEFLAHW .

BEHGK (BE) B, XK. Hro7F vXRMBE (DAKO
JAPAN) . i ¥ A I YK HRM#E (Bio - Science ) . IL XA Vv F ¥
YW AE)Za—F )LHitk (DAKO JAPAN) . fia F 27 Y vy v 9 2
/) Z7a—-F )& (Amersham) . T I F Y VX FMHFE (Trans-
formation Research) . M7 2 F v v Y A /) 2ua—-F Lk
(Amersham) Z Y ZH Wk, £, BEF _XKnBFKIE., R ¥
Y —ECEERW VY ¥1e6 ik (Amersham) . R ) F ¥ v ¥ — € EH
i v 2 1gG Hifk (Amersham) FH WL, IEREKIE%. HRP
OMEHBILEREICIE. 3 ,3— DAB (Graham karnovskyik ) K
BEfT>Tth. A FLRBRLCLIIBBEEEIT- I,

(2) CTVTHRERBRBEHEBRZEE : CTVT %2 I1nn®*fH T HY
%, MRAINSEERVTCHEBBOBE 2L IL T30, 4%%
Yo UvEM2.5%7 L LT ALTERIINY Y UYEHBIC. ERT

2 ~3FHEBELRLE. ISFTAIVLABETCHEEL. UT. BED

11

KxRF e, E4L. BHEYVYFZFRLT, EEBRE 2T

>, (RBRKFEFEMME)

20



1. CTVTDHIHHEMKE

1) BABCT VT O ZATOHKKBHEER

{1 XOEFBBETIKCBT 23 Ricbls2BEEE. | KE2/4(50%)
2 f£EH4/4 (100%),3 KRE0/1(0%) TH-o-1 (K1) .

M., 1 KB4 HEeBBELLEY., B2 BEIWKA XNo.3. %12
8 HEHWCNo 4R LORET L, 2 KBWE4 HICBHEL . BH
%100 I T2 A HHBLIL L ANo. BT EB AL No. 5T IR
BADEBHPRONTE., 6. A ANo.5TRBECTVTOER
DEX(F300gicFELRLE (EE2)  BE%200 HTH®RL 2No.7T
HERE. TH. ¥ ETCEHEBE »BEINIL. BHE %250 H T &K
L7No. 8O CTVTTIR200 HTHBLLEbDODICHEL THEHKLT
OlEBRICBMBREROSNTL. EBEZBCLLN.TTIR. BHEE MK
T4 xXs5cm (HBPK) OFEFOHMBREOSATLLM, EHHFIZBWT
TEBRBIC2 X3cn (BEHEK) OFBE&@HBLTE. 0K BB
#HE LU, BKEIESROEEO LSS PEHL TV, ZoOM., H
TJHiZ4 x6ecm (/MR ZFEX) . FTHIIKL.8 X2.4cm (WEHEK) . B
®Wic2.1 x1.5cm (/N¥EBHK) . EF#MWC2.5 X3cm (EYKR v E
K) TFOBEBERE2BOL. TOMORMBECETEBRERITIZ Do A2 2
5 3o
N HE
CTVTURARDODBEIE THS., A A TOHKBHETEIESHL D -
reoo. $REE3 KEEY TH- 2.

2 1



2) EHBHICLAPHMAEHRSER
(1) =K F v bANOHHEBKM
Rowette nude rat (rnu) 90 P, F334/Njcl-rnu 6 PC A\ O % 4 #
CTVTHRBEBOERNKE FHEMEMEA : A1 RKEHLD3/9(89%),7/8
(88%),13/14 (93%),7/7(100%),21/21 (100%),11/11(100%),3/3
(100%),3/3(100%),4/4(100%),2/2(100%),2/2(100%),5/5(100%),3/3
(100%) LI E. BHEERIZ1 KE»S3 KEGTFEFHIY . 4 KB » S
12 B IX100%TdH > oo . 1| B TE e Mo, iERE
WEEM CIE4/4(100%) ThH-1 (X2) .
2=FKZ 9 bNo.BTECTVTBHEL TEER. 205 TIEHIEK
M LR (EH3) . No.ll TEHBHEK. 4B 28 B T AEHLDY
BHEEIBINARERZY), RKAEZEMEPERE @mICE M. 5% »
RHons LoV KBEBREVLILBEREEX22LE (EHE4) &
No.38 TUWUSIAHBRIZ T EIIBWM KR, FEHEIEHELZ2ELHMBEOD
EHESFVAY, BHCHEBE AR T O, HEM T HIMmM. HE
GBovohLd»- (EE5H) .
M. A 2BLUCRX-FIy PIBELLCTVTHEROESE®
HMExRT e (H1OMWML TH->1k) o
(2) B A OB A

=Ky PBRERCTVTAIIHROEREBECBEL L C 5.,
S HEOUMHMR OB A CHEHECHM2 » THRERKCHENE »EH X
Hh, BHEKIZ lom® A THh->LHEEPHLI.0 ~3 FITHEHEL TWE
B, BERITR TCH-o L (5H6) .
CTVTOBMKMB MM CId41/50 BB (HHES2% MNE &
LA 2R¥FLEREIEA40/50 BB (BHEFES0% ) . 529 FHRHENA

2 2



BE 1L 44/50 BIER 1 (PR HE88%) . v v A A IRE T 46/51 BB (B
HHEI%) TdH >z

IIBEEBREBHECTVT CRISHEO a2 Y bu—-LHlOObDIEHE
Bo#H3 MBI I, 2R CEELLEEITIZHRLLEDLBOT
WCTVTOME*HER T 23R, M. BRBHEC
TVTRSZ2HMABHIESESPRERNCE T 2RI IHBEYYT . 1B

Kok

3) MBI L A2HMRAERBNEA

2 — K39 FNo.38 BECTVTHROEERE - EEHRBLEER
cl. BRAROREMMERS Y v - LACHEL THES h i
(EHT7) . 0%, ¥ —BHMEB T2 LFHELTCHEELLAEZ
WLEHAREOHMBERELL Yy - LVOERY-MFPRIEMHBELTHEEL
BEEFHRE P 7Tomd@iaBEsEFLTCEDoh (EE8)
EoREEAME TS L, FHMAREIEREZERL. REFERKE
ODy¥A4 7 TCry—rRECHBELLERBO LR, EARBOMRBLHEL
FEZRETEESHEBHEE IO, ZO0&KBKRLAICEAEMAER X H
DSDURBEREBNIBHEBERZIZIEILAYRERBRLULZ, BHRICIETKMHEFER
B4 7ol op Lz, FHEMHMRBOEKERIT. T T 8KH
FTCHETH-L, g, FHEMRO EZ SR L TAKRCHEEZ A
Al s, BREFEIAATOHMBEEFLTIWVWLEII L -TITHK
LTHT0% OXEFEODER FTBE DS 2.

(1) BEZHFORFAER

EEBEBROHEBERC DWW THFL &R Eagle'S MEM, = 227 1 ¥
BLUTASF B E DB HEWIIRPMILIGA0TEE B 21T > 12 b D IT &
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LTHBOMBREESBD TEPo . T bbb EMRBGS HHT
HHBEIETA2MBEBEONS0% KH AL, THETRE LAY
BIZESWE. —7F . RPMI 1640 F R EHABLIOHEHEZ TR HEM
TAHMHAAERBET 2., ZhLUBBAIWCHDPUIHETEHRE LAY
ZFRXEHEVWVHEE 2o k.

N E

CTVTRERAZIHRKRKTHLHB, BEROX - NIy PIZBIT 5 #
KHBECTCRVEE P BN, BHEERAERLITEII00%3THH. EBH
BHeLTOCTVTZHERT A EDHKL.

IIHEROBERBICCTVTSLIEMNBLE L THBHBEL-EEIXF
P #85% EBUVWBEERERLE, . COEBL-> TEBROER
BICERELZ->LESOBHEPARETHL LI LB REINTL,

CTVTHREOEZRIZ. #REERCITFEAR L BEFHRE

ODHEPEFELTWE2APRVWER TS » 2.

4 ) BHESORE — % O R KA
(1) #EBHKOBRERE

CTVTOH®RMBBHEHE R (Karyotypes) : A4 X No.6# i
CTVTOER%Z9H L &RLTKOBiarm chromosomes & . 42K
@ Acrosentric chromosomes D5IK O FEEBBEE X L. Biarm
chromosomes O —H K E 2R EBEHRCETEFHEG LI Do (K
2

ZA—FKZ v bNo.22 BHECTVTHREEEEERIZOD VTS 6K
BRZTW., 2RPHOREARRLZAERBMELIBERZE LR, & @
EKESb~b1AEBEODOSN, REERKIXEZRTLOB -&KZH o 1

2 4



(R3) . M. FeakEAXT fl ®Biarm Chromosomes & Acrocent-
ric chromosomes OB ZIT->- &R, 1T~20K O Biarm chromo-
somes & 39~ 4274 O Acrocentric chromosomes R D S h (X
4, 5)

(2) CTVTHRINTEZE ) Z2a—-—FLHEOIERL BF

NAEC L2ESMABOR — % o BEZ2HRE
2—KSy PHKCTVTRXHTZ2E) 20— F Lk ER

O HMhlEmasCEIIRE: MaMiEs HE £ Y WellRIZ 21
——khRERTEBI LI, 2 A% S3 BARBKIC 348 well
., 114 well BVWTRHAMBOME»S SN . FIT30% DWellT
A2 Y =9 P EFTICLPCELE ELISA CESEXLLHOTF =
vy 75TV, MEEXOEREnizVWelliZ2 BlOZa—-=r2 T60
Wellx# ¥ A0, BEBIZEL 2a-Y ks,

@ fHRHULELEE/ Z7u-FLHREKOHERIEZODWTORKE : filk
EXJ2u0-VOoORBELEZ -—RXRMEKELT., EXA XY UNEKEOD
TXEAB . 2 -FZ 9y bPZBHELULLCTVTHMKO®Cell
suspensionB S U HKEYHF 2 W THERE (M) 2Tt
CAHAEHBRA RO Y NEKRIEIBETCH- 2 (EEH9, 10) o X2 — K
59 PZHBBELREZCTVTHREIZISDWTIZCell suspension 8 & U
FEYRFoMBLDIDIEEEZELE (EE 11,12~14) , X 51T,
tEBEAXFPREFPRREABRERHEZ LIS IR A KT HHEK
KEODCTVTHREODWTHLBRZEOMESGESN L (BEE 15 ~
17) o M. HHBE& L TE&— KPP EITL10% FCS MM RPMIL640% A W 12
INV-TF. 2Tkt OKREBBONT (EH18,19),

fonhferu—-oEHELEFEEHWTSIS-RLT7Z2Y LT I RS
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L % B\ fzWestern Blotting® 4T\ . £ 2 u—F Lk 9 F&
AEEXRALER. 9 F 814,100 5 20,1000 2 KD N v K
BHoh, zhoonyrFEIEIEAX. FE15,000& 20,000T & > 12
M, RERGKEZ2EELTOVRODNAS 7Y F-—7O0EBLESY —KH

B ULTHWEBDODRSD WTEINY EEBREHREOW -1, (BEHE

@ MCTVTE/Zu-F Lk TRESNL-EBEED O % &
BHICL2HER : 2 -FF7 9y bHAKCTVTOHEBEYREZ ~ KK
L. ZRRABERREIRLVAFIY - (HRP)EZER v U 216 2# K
X . 0.1%7 LY — L7 LT EF -PBS CTHRBEL. 2%+ X 37
ABTHREE. BEYREZER L CEEB R A2 TorER. CTV
THROHMBES LUCHB/ITRACKLEY (NMERERE) 2HE
Lz (BEE21, 22) .

N tE
CTVTRAROBEETHLIRLZDIPOERHAF>OA XAH S X -
Foy bBREIANTOLERERBHEEIIIRT, —EFELTBY FHLU
KaryotypesT & 5 C & B HEZEH K .
MCTVTET /) Z2a-F+rHiikiE., EFAIRRY O NEKEEIR

T, - F 29 bBHMCTVTBBLIPLEKRK&KCTVTA2REEL

oF
e
N

2 EsEETCH- . FH, BREEHECT. MCTVTO

T/ 7u—-—F ik CcCRBIN2FMNP>HERES LB/ BEET

8t
8
(y

EBERHEL.

2. BHEEKESOBR SR



1) 2=FS9w bHKCTVTORAY Y T7TERCLIZERENOE
ZR

A h-Fr¥REaEciBEEHARIFEL. (10~120) TEHK

N1

PArWiIEHEARETHBEBERE OB TH YD, & (6 ~8 u) 23 MM
frouavFUvENEL ~2 BOHBLERINEKBBEINZ LD L H

el

o

(5 &H23) .

2) REHBFNEBEEFRR
(1) BARMCT VTSI UTCBHEMAMCTVITOREFEHAFR :
L E@FRIFLZ2ERET. BEZLARAB2BERL. &E »HEX
THEEN, @l L2EEEZ2Y, REXKEZ2ZHL. AE. &0
Ftdhd--1T,. EEHMBPIEIZHAE. H- ELBTE. KEX, BEMSLK
K- THREOKREFI0uWA, ZiE6 ~8 pu T, BRAHBE L2
FEREHIOLIPXEERZFTFF, HAKTEDOD - k. BRI MEL
s FUCENEARBRLZLOCEZF-> TV, RS LUREKROEA
T TE, MREIEFREL CHRBORER PP I REILEZLL %
HognpRBrEAdDonit. o, o MA Tk MEE LR HE K
FoT—MIRRAKZCEAN YT 2HLBMELRonl., < s eHME
HAMBMEONMM TEELABERDND . REBDODDLIHAUIZ L > T
. BRER. HEXK. J U NK. EBRME. Y BRIAL. &
WHEB TEKRXKRALBEBALLCEBSE SO T, REMB O
RERNFOFETPHM AR DL UEBEBHEMHEMOEITICE L 2 WE
BHORNMNOEEBSFELLANFHARBLC LV SELL A KREBENS
LTHMILLLEBE 2o MED KLY XKBEHBCBW I, ¥
TOoMH. YL UVEBRHBOMERE TR FNRELZY, B —EE
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NTOLHBMNIC IO REREELLIMbD-> T, HEBEMEABPELZ-> TW I

(ER 24,25 ) .

BHEAKCBVW TS, K1 ARB T 3 L [l 5 M KB BHER S S H
mMUTEE SHBEL R, NI HEORESBEILSL. HEBI
THEmMLRFHAEORRBRDoht. HFRK|EIOEAHE. ME
FRELLBOOLILEY, BrOoEFHRBOETEZEHATEVWZ 2 -
e 2—RFRIy bHBEBLLEESCTL., 8REoESFHEB L LT
HEXh, XA BKCESHARBICRERTBPEET S LT L
TEEBSHBLZ- TBHEEILT (FEH26) .

(2) EEMARE - ESEABEHEAEZNL (156~18u) %A
FTcHA2L., iEEEL. HEOKESG T /NEERE O inter digi-
tationiZ &> 0. 3V EFHERLCFENCHEML., BoriEMEA
bbb dotk. TIAELLZVWVILEAETE ~100BEK%E2HL
BRHOBFRPRCAECEN 2un OHBEZLCHBOSNT. KIE
THCAESFHELERR L 222 HI2B., —REC_EHBER
BLAfRrrhTWwhk, IERCIT)VARAY - L2BEET. UBHEICR

KA HLTWE. - ITLIEE. Pav Ry 7EBEBERNIR

i

HMEL. KIMNFARATEBEEORILAZRL., BEHIKHATH- . FH
flcix. B2, BEALOXNEI>THEHPoL. 1 X H
BMCTVTHEOERBZRCE. BERCIETALIXIVHEL. B
M/ NcbRBOONT (EEH2T) « 2—FI7 9y bBECTVTH
foBFHEMKEGRETE. BRI GKE, ROBFBEICET. EZEL
IzMicro villi B Exhtt (EHE28) . £ &AW Lorga-
nelles EHKCHOSN, BNEOLHBETH- 2 (EFEH29) .

* D fthh. Microvilli intergitation @ d o h k. BEN LK
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RETH2HREMBE74 728, -MEBECEL TEEL TV
1 72u742*AvrBBBdDonl. 2. 94207 45XV b
ETHER2BECY -T2 H L. FERE 74 XA MEAEERTL TW
r2onRvont. TLVEBOFLBRECYSA20F 27 L ABE
£L. ABNCHETEEOREBENKRKI-IHEEHERBEED O &
s BdDoNT (EHE30) . Virus K FRrBDShhho k.
7N 1
REHARETCREHABMCTVT., A 2BEMCTVITE LR~ F
9y PEBECTVTHICREAKEFNCETIETRELEE SR RL
e BEMBEZALSZ VWIEHMEE (10~12u ) THEEKREER
ELTEELTWE,
BEEMAMERETCECTVTHEHREIBAHAEZVWLEAEKE (15~18u )
THLIZL, RAEEHZEL. HEOHE ST /NER O interdigitation
ko, d20VIEBCFEMCEML., BodrhBEME L 23
TtbdHol., TOM, BENSEKLECKRKB T 28EBEHRTH 2 PMH
B4 AN, HMEBECELTEEL TS 207 45XV K,

TILVEBEBOF LI A 7270 F 2T L2ABEDSNT,

3) CTVTOURBE, BRUNEBERE L ZORH
(1) B8R - BHE LV EMNEHI2HMIEIEEBEEAL2R > T
B8, AR, . AW T sHBETH- . PRI 2~3 B0
YRR THERhTEY, EFFRREIEDS L (A
31) «» MEMRLHMBIICLD SN L. MHEICEAT S FaoMEEN
ETWH. PRE2BR I 2 FEHEROBITREEAABZDoNnL (5
H32) . MEEIESICESCE2Oh.,. FOEBFTAHTBELL 2 3
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EHBsEOont,. EHENTOMEIZT. BEFEEBSEFELL. FHEBH
HidoZEhit., LB OoARKOMEREEEXHRKL TWI
(5HE33) . £k, BEHEHNOEHMMNEI -—HBOoONKEOITHRE I
T2,

(2) VWhole mount B AXOHA : BEEEFEHTOEHMME L £ b
HTHL . 5 ~8 uTxDOMPVWMEEFERL Tz (5 K34
35) » MBHFLE AR TEMHMMBIBVE R LIVIET AN 2 ROE
EAEABF-OEMODEBEEL LTRSS - (5 H36)

(3) WRHEAEROMRE : BH 2 TNEEKR FH ko —
. BEBERHR CH-r. COBWRBHE FINRL ST 2 &8
ETA2AE904FBROOLEAZBEBYHEERCHOVEZSCEAL TW
e COHPRE AL . ZOETRERN TH-o L. RO XHEICIE
MEOR#HICH -~ THMze Yy BAbDonk (5HIT) . 2Ok
HIMERNBECEHLEAERERBOBC LD bDTH->. 2O MM
e Y IMELEBHEICE IS I > >NEKXBRRXEOHBL AHBIZ Y
EBENTIRODBEOCRBABER T, THLLEYEIRERRBIZHEERL TW
- (5H38) . intra-arterial cushionid @B L WV EL X2 1k
BZHOL2ERICEHBICED SN o F /2 intra-arterial cushion
AHESMNEEAVEHRRTR CEIERZ ) V7 RCWMYVBOCHER L
LTEBEXNh’ (EH37) . intra-arterial cushion (3 fE & 3k
K2 b ICHABPAHBLECLZY, BEEEOYRICECOHEE
dRdondT. MBEANTOHI CIX intra-arterial cushion F 7%
ELRzWEZHARBEIhL (5H38) . BEHCEALL-HRKETHES
CO/NEIPR (FH40~60u ) WA T 265, 2B NANY — 22 A #
WLLEENABTI v Y2 g2 VERELL WL (EHI3Y) . X
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SKEPEEBIVBELTEHMNEBELZ> TWk. EHMEEHE WICY
ALTAEZAFROMEBLZVELEHOERALAERL TV L (B
H40, 41) . CTVTTCUHMEFRELZRbObE28mICE LI EMMN
% (budding capillaries ) WK WEEB Do o>tk —FH . &
REBCETAHBMNTCIONEROGBAEL T (5H42,43 ) o #
M choDEHMETAEDRBLECALS ZYVEHEOXRE CH TH K
WWHEEL TV,
/N 1
CTVTOMEBEHLSGHA R TIEIREE LV ENCHL2HREETHEES
ERoTEBY. A, 7, ABROWTHhOHBEBTH > 2., B
NBOMBEIETEESEZLL ., FHHAROERILS L TR#EL
LS T=.
CTVTOMEEZHREAMETIESEEFTOEMMEBEEI XD O
THL. 5 ~8uTEhboMrVWHEBEZEMRL. MEHEALRTE
WEWMRODNWEANAS ZIKOEREPED S O Iz,
CTVTOMEHBHRAEEARMEITEASA XBEBCTVT, 2 - FK
Sy P BHECTVTELEEHNOOFHRIZCBEWLW X, EXHENOH
fRCEEL TW2MKMHEBEAECTH S intra-arterial cushiond X

mL TWwih,

4 ) BRERBHECTVTOBESER
(1) CTVTHROOEEBEABMAMAE : 1 BBECTVT, X -
FZ2 9 PEBBECTVTEREOMRT., BHEHMBEIEIHEED 2 WIXHE
M (lo~12p) T, HBEXEMHEMB L L TERETLREI®REL T
Wiho #%IE6 ~8 t OB THREGEHZ . Y -TEFPRE
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1 ~ OB /INEKZED 2,

(2) CTVTORRBEOFEERE : ERBELCHEMEL
lmm* B OEHETHBMEEKE. 3 HHCEERBE LOME 2 kK.0M%
AH. ML ~ IMEOREETHEL., 2T FT Lo .

(3) BHRBECTVTOMEME : CTVTAHBREL K
B LTHRBRBBBERBRUMIVDGFEL WL EHONDEBEEEEE R 2 £ H
MELFEEHLh., ChoOHEEHMMETHEE CH» > THRERKIK
frEsht, BEBLKIHELLODERCEGT2FEALLELDCIE R A
— AR HPEEARNCEAH K.

(4) BRBECTVTOHENBSICKSZ2EL: 2V ho-
LT, ILLER I EHEEMAONESPERBELCBRE IO B
BA» > TEROLBDLLEFAR-Z2READRATOLERLEON
BErHifR@%a2 "L, 20 1K IKOFEEHME» ST, KD FIRKRK
FLOWEHMEBEOE> PO BB OSSO (HH44) . iEFKSH
T, BEEHBENOHFEEHMEOAVRASGMB I Y bu—-LE K
LTELLSBALTWE (BE45) . M. 2 v ba— L. {HEF
HEHHECISHROBHKREIAT2PEFL., ERCEHL THLEI0
BEREhi. g FHE LB OBEFECODWTE. fiEeH %2 &K
5% 4HB., BHHROBWOERBELEOCTVTEEE 2B KK
ML, SURALEHNELHE /). OEHOBLBRD S 12

( E5H45) - 1 A mFEFLEBEEISCSSERBUICELAL., BFUAHOEMH

m}

MEHOED>E., BREOCAEHEIZ O SN (HFHL) . v

)

AHAMBEBEO Y PT - LT, MOBBEICHRERL Ty KN EM
ME*»FFACEFBI2DondY., COBAEATHEEEODREM T 5
F VDR P (BEA) . figER 2RSS LEY Y 2 ABEOR
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HMESES CESPPYHRRO»A2EEA2E2EL TVWEPRTFAALEMMNE
BHBL. PREVE/N. MEHORALABE DS (B HE4LS) .
OHRBHOHRBE Y2 WV AF VB LT ANRNTI XS - &L 2%
€. MHROBIWOERBCES LLESECRENZRS5 L T 4H
H. BHRETZE{LDOS->-bD, B Y27 ) 2 F v HEERMEET.
CTVTI16/18 Bl. « X mF LBEELIS/19 Bl. 5 v FRHEAME
12/18 . <7 ZABB|LI7/19 Mlc BB RO L. £, 7 AN
S¥XF-—tEH/HE5E/MERX. CTVTILIL/I8 Bl. A ARFELEELI2/18
B, 2y PRBRHERAEL2/19 fi. v ZHLBREL/18HMICELLPB R S
k(&3) .

QBB HEEEOHMA R
H-EREBEETTZEFTFARLLCIOKRKER: CTVTAEHBHELLER
BrLtoEHMEOMERCEET2FALLOSOTHERIEFY 2 b
— LB LTREAEZRELLLABPALED SN (BEE49) .
g, EAZ2BS LELERNOERIR LOCT VT TREEATE S 3
WEBEBHAFEoOHBEREOEEMALEDoN., MEREKCETERLE
BB, ELOBBRESADSN L (HHS0) .

HEAN 2RSS LEERKERLELOAA A REFLEEETCIHRBOE N A
EtNEBBLICEHLBEEXOERBRE D SN (EESL) .
MBEAEZBZELLERBELEO D y P BRHEHNBCIIERBESHE &
Y, FEPFOoOMBEIEN AL, LVRKRETCHEBREROBE YD & &
REsEdonlk (HH52) .
TORAABREEAEBHELCERBLrOEHME CaOY o - L0
DT, ERMONEIRCED SN, EHMBOFEBER TN,
MEAEZRHSLLOLOTUFEEHDEOR/ M., RO O # $
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Ao (EHEHS3) . 23y ba - Lo 2ABREOERE L
ODHEBESCETHFEEAMNELPHTFA TN AR FIK( budding) D £
wmomESEHADon: (EHS) . . EAEX2HESL LHER
BEOYT 7 AABRB CEUEBCRUCRAEINLI2HEEHOE T 2 <
ZHRHEH LULLLERBLCEHAEREL-CESARSB L UCEERSA D S
fm (EHE55) o

N 1

CTVTHROKE : BROFERBE LEEBEL LCTVTHRIE
A 2BBECTVT., 2-F Iy bPBECTVTLEFEHEEMRKK
BOoOBMMOFOBEHMMBPT (10~128) ThHo . i (6 ~ 8u)
HETHERIHLILS., 88—, BEPRIC1 ~ 208 0 BB 2 &N
7. Sl O I Al

CTVTORE : BEEMRAREIRLE THAHRIHELLEAMDE
MLV HEMAERY ., BHEKKEOKL.0 ~ 3OKRKE L2 Iz,

CTVTOMEHE : FEEHMELBEREE CAHRKRITHE
. MERCEBEHEEALLLEIAA LA - ALLEFEAEXRL,

HEACLIIEFOEL : HEARSHATIESEHENOHRE £
HMmMEOAYDRAADB Iy bPu—LEeEHEKELTELLABLL., CTV
TTRHEAKRELZC LT, BEZBTFERLEHE /DML, BRHERKOHF
HFEHMELSG/ DL TCONEHORD LR D 5 n iz,

BN AEREEBOMMBAE : oY b0 - VEERBLOEEANDE
HOMEEIRXCEDSh., EHODEOFREY. EAMEBZSLLELO
THHFLEEHODEOH N, HROBOREBZDONT., WEHA
HREOBRBHECT VT TEEAREGAVEIHEAROHBSKREO M
faBs@EOonsies, REEBCEIERAEAEESSHY ., KEHFESZD
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hilzo.

Oy

5) CTVTOEHBLFEFNSBITRAEHABLFZTONBEEER

(1) 4 ANo. 5B CTVTBLUTRX—FK v hNo.38 BHC
TVToOHBILENREHRR
RV F Y —-—CHRE, 7ILAVFAT7 75 -CERE, BHEKR
Ty —CPHREOEIFLEB LI Y VEBRE, PASHHEEA
RCTVT., —KIw PCTVTiEdEbICEETH>o T 4L
Ly FORK2EHREBEImMELOVIEEZELL (K4, BE
567) o

(2) 4 ANo.5SBHCTVTHBLEFERA - KT v FNo.38 BH C
TVTOREHBILFAORR
A ZABHECTVTBLTX—RIy PBECTVTIRYA S
Frvgtas, VThyBMECTCH-T (EET) . 72 F VRBEKRT
. A X2BLUA—FIv bOoWnWThLHRBEARNPEEBIEREIN
BEHEsBdvoonk (5H58) . L. FEHECHEET S I+ >V
REERATHE. 1 X2BLUX—-FITy POVWThLHABRERASBE
CHReEaEGEHEBEPEDOoNTL (BHEHD)) . EA Y F UK TIE
A 2BLUTRX—FI7yv b bBABEPEBERICEEBING KB
BEDosntz (EEGD) . T7AI v RHULTRAZIBLUTERX—FR S
yPBECTVTOWThTLEMER RS BRI LES NiGH
gmadont: (5EHS6L) . . - FI9y bBHECTVTOM
MWEOF 27 viiMEBE2EBECEGEEEBEDSN .
LEtoRBHBILENFRRIC D >W TR Y S F iz, 725 o
EBHE., IV EERXRYFUOEBE., TRAICYEBEERL 2,
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chickYy, 72F V. 33y, EAVFY, FRAIVORESD

lii

iaE Bl & v 2 .

/N &
CTVTORBE*#EBERTZLOBEAXIBLITEX-FKI v bIZHBHE
LECTVTA#HAVWTEEMBEEBERR T DWW TREHEHBIEFNL
RBELELEZCS, HEBRBREARSOPBEBET7 « A MEBREL
T, FtEHMRBHCHEET 275 F v, HHABCEET 27 2 3
BN, BMERMBRECEETZECA Y F Uy BEELERL .
g

1) CTVTOBMIZODWT
HBABMCTVTOAXANOBBETEE2EGEBERSS > LI Loy
boFT . #HRABIET KTH- 1o

LPL. 22— F I v P L2KBETIEEZFINNYOBERNEFS
N, EHEMEBELELTOCTVTA2ERLEKL. £, BHBRBEMCT
VT8 BB EALARLL, BHRERBEIEL > LE
BOBHEBAETH L ETREL I,

2) CTVTHROBEEIZ >WT

BEOHE CHRMHEFHMBEMIE FICEAEARBSTE L TH#
B#ssh, REFEAR 2L CHHPEHMROAREE TIEY
0% ODEFEROERTFTMHED SN 2o

3) BECTVTOR —HIZo2WnT
CTVTURHRERAIAPRERBMAEFT O AXBLIUER - FI v NBH
AN CHLRBEBEBIESIS9KR T, ~FEL TEYE LU KaryotypesT dH % Z
EMEL M KL,
MCTVTE/Za—-FLVHK: EEAXY) UV NKETRIEH
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T, 2-FI7 vy PrBHECTVTBLXUFLEXRKCTVTORETITH
fMEsERETHY, REEECEIMCTVTOE, 20—+ Lk
TORFITEsERES LS CHBEB/ NEE T L BBEIRE XL,

4 ) BHEBRKEBSOEERALC OV T

2=-KFKIJyvy b BHECTVTRAY? Y 7TERXROKXEMRBIEIHTFABRMCT
VT. A FBECTVT., Z-FZ v FBBECTVTHRIZHKEARK
FRHLCRIEEIRELZEEARLL. BEEMREIZAE D Z2VWIEHEH
o (1o~12p ) THENKRKEESFMR TEE LI LEHEL TV, &
BHPARAETIECTV THMEIEAE ZWL ZAR (15~18u ) TH
5L, Ml EEL. HEOKE AT /NEER O inter digitationll &
D, ®2VRIBRCFENCERML., ot o, O
fit . REHNLEECIXBE T L2MEER CHL2PRBET 7 AV M, 4
MEBCELULTEEL TS 207 4740, TLTEBEBOP LT
A4 2aFad7LVAB@EdObonT,

5) CTVTOUKRHEBE. FINEBELZOBEHTIOVWT

CTVTOMEBEHEMRAIEE LIV ENLOHMIEFHEELR -
TEYAE., PE. AESLHBETHY. BEERNBOME T BITEME
BELL, FTEGMREBOERIEBLITCHREEL»PEDONL, MEE
HEAMRAIMERAEALA R TR VE RO VIEANS Z7ROERED
wdonl. CTVTOMEMEHFREEKRXKMETIEIAIBEMCTYV
T. = FZ 9y bBHCTVTELSEFHABENOBHRKICELEL TW
% [l % 3 B B Bk @ intra-arterial cushionB KM L T W 2,

6) BEBECT VTHEOIBERRELC >N
HMRBELECBBELALZACT VTHBEBIEZ A 2BECT VT, 2 - K3
vy FPBECTVTRERBBKOZAL 2 VWEHEHFEOEBREOD
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M (10~12u) ThHo1eo & (6 ~ 8u) AR THEITHS L
FEFRE1I~2FOHB LN EKZR DL, CTVTOREILHE
BRERKLAETBHRHEREIFELLLEHODEHC LY BHERKOD
1.6 ~ 3MEDOKRKEES o,

CTVTOMEHE : FEEHAMNBELBEBES CRFRICHE X
h,. MERRKBHEFALRLEZARAL - ZALTEARE KL,
REALCLIIEFSOEL - HIBEARSH CETESAZ N OHEE
HmEOCAYABGM I Y bu—-LbeELT., EFELLBALTHL
e CTVT TRREAKRSCL-> T, BEAEBUERKRERNL.,
B ROFEEMMNDELH /N, MEBEHORLE L CHAROE O BB
RO,

7) CTVTOHBLFEFHNBSBITCREEZLABLLFNERE

CTVTOREXEBRTA2LHDICAIBECTVT B LR -

Fo29v PBECTVTZAWVWTEHEMEETBRICODWVWTHREHR
EFEHICHERLLEZS, HAEREERTPOFHMEZT7 1 2 XV b
AREBELTC, LEMRCEET 2y > F v HE,. HMRICTFETY
57AIVHBENE. BERHEBCEETIEA VY F U BEEAERT

ErERL L.
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v % %=
Novinsky (19764 ) [56] K k> THMO THBREMEBITIHE AL
HYHEEBSEICTVT ThHhdenbnd. Uk, HEXTTEZHOIH
REFE2ZHB2L. COBEFOHERXRPHAROERZERZC >V T,

WERERPEBABZINATOLVRZVOSRETH » .

v

L2PLAXOBREBEES —RILL., A 2O0OBARARE OB EL
Bot@HH TRHRCTVTEEBRICADL., MAMEBOERE 2
HELCL->TRKRTWVWDE., ZOLDMHREMBELTOCTVTOHR
M LREFEELEABEILT A2 CLICE> T, CTVTOHMBOEMFENR
oW TORHEAI Iz,

A 2SS AXANDOHRABELIBVWTEMHELELTOS ZOER
LS., RO RBABOEBRBITA RGP LIPS, REBHEER
FEULTC. - FITD2ABLUVRX-FIvbEFRALELEDBOTH
5 I s

T BROERBELEANOBHEOBHE[6E ] C>WTECTVT
FRACEFLALDSAZOEESBEAR TH>H. BEESOL
EHMRMLOGETIRLENMTCH»I2LODRKANOBRBICET 32 KEX
KETHE T I LR 1 2SS R2A-KRKRIT 9y hAORER
Tl —MIC. WIHATE CHREEBNOKFOEZE2ZE D, ¥21A
T/HhEHABAOERkRIRELE oL, TOREBAHBEHEARL. B
4 ~5 YAHRKEIRKT3g k-1, 3HKEBETIEFEHIY . 4 K
HELU®%I2ZKEHZTIN%OBHEEALRL., Ch»S5DCTVTOHE
CRKWILERHHLIOBDDEE SN S,

CTVTOHMROERE TR, FET2EMAEMERLE., Yy -L O
ECHBELCHME T 2R #EFHAREMERSRon. FHEME % 1

3 9



RREETBZLCTVTOREBRONZCEBER Iz, £12
YUy —LOERY-MPRIIABLE-HRBEBZEBELLLSAEIERIE
RMEhd. FHEIT A EAFPEARSPESHER CH» 2 L BERE SN
e 2. CTVTHRIEBEERGEY BB ITEIEAETEE
LTshH., —RYVYNEBFRRRA L. BERXKBOCTVTHEREEITH
2 ~ 4RI HEBFEXR., HELTCEHEARERPEFRE 2o . &
EMREcoHBOMNKEER. 2 ~3 BREET T
in VitroTH R DX ERDBAIETH2EBHBE 2 - 22, KL
AR CRRL- . RBFETI2RM#EFHREIAA TOBEZEHR W T,
HFAFHMBOA2EMTHEEITILHSoLPIXEHAEHEAROAEFES
BETLR. ChooHERPORKRMFMMAE ORMMK % Feeder cell &
LTHERAT2CLEBLIYVMRENCAESAREEEFCEREZ Fo
LbOTREWL ERKE XN L [T6],
CTVTHRBROEREBEKIZDWT., BRRLLEZAHFAM. 4 R
BECTVT. - K59y FPBHECTVT., XHZ59FXTH-> 1. C
TVT#BHEIOW A ZTORBEHTSKR, T -F>y POREBEH
NETHBCELEICEYD. CTVTRELRZ23REEEAEF>BEKICHE
MxhTd, REKIE—DHBbDEFT X SN 5%,
MCTVTE/JZ7u—-—FLiikid,. EHEAXIDY YNKERIRIE

¥, I-FI9 b BHECTVTBIUTLERKKCTVTOEZREL

v

LecrfiMBECiEREEPRER SN (5EHL5,16), GHEBREZEL

o

o, MOCTVTRMUTHLOBEKEBEFEOZHMBEL THW?S

CEBARTHIEENRBI NI,
EEANOMEBOEREZHFAXNSZ FEE LT, 2 Z2FEAL TH»SHE

o~ EHALL TMERZBET 2 /5 [4,38,57,89]. NA R
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S —OHRCEEEBELTF Yy U N—2BLTMNERDORE%
in vivo THE 5 A& [15,91] . EEAEZFAL TXEEHELXT
2> Ak (8,11,32,62], EHRYFEMHFERL TCTEMENTTCEHERERER %
RKOD2FEHENTEBHE2MB. THLLRRKOFEORREZH S 12O
CiHEEHEHFEEARA 2 EEMEFEBMKE CHRE IS HAEE2HWVWE
[55] «. SR EALC L2 EEMNEOCHE CEENE OREEEFE
MEBEHE2ENTIANBEOBRENZHEHE VWS >2HERET 2 C &
TEh,. E¥LMEBEOS B MITIEintra-arterial cushionB FE L
(21]. B8 R & TIL 2 ®intra-arterial cushionlid ¥ ¥ 7 K ©
BelLTRED®»SNh, BHEMEIWCE T H> L Lkintra-arterial cushion
HBHonhrhr o2, ZOintra-arterial cushionBFEEL 2 W
sV ESFHBENOMBOTEBHI RN TITTbh LV & LR
bh s,
IIHBHROBERBICCTVISLIUOMBELE., 41 2R FE LK
E. 2y RHEPAE. vOo 2 AREBEZBHELLEZ A, F1Y85% O
BHEECTH-T. CHIL LY, BHROERBCEIELXOESE LB H
AETHEIERBbDNSE., o, BRECESBSLLHESIERONE
BUIEHEAABRE T2 LIC&>C, EHMBOHK N, HEDZ 0
HTEBSOH /). ZCBLIUCERBEPAEHCLZ2Z0ELLBSHRN
3. 2hd, NEHNOHE, BEHEOEBHLCL-TEL-> TS, &
honpcehro, BEEHREANODEBLLELIREAHOENESZ 2
5Sh B,

ChEFTCCTVTORIEBEI W TIE. Monbreum®d Y > )X Bk 3
(45] . 5%, M, B oMEMKEAMEK [(30,42,85]
MulligenO R {b MMM EFE LS FICHBEKE [(19] Z0FHD S
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Z2B+tHICBBHIALEEZTZOoONRZ W,
EFHERBCTVTORBELA#BRTA2FHVDELC, { BHWCTV
T. —FZ9v b BHECTVT, BEBHCTVTEHLTE .
O-FLHGEAEFHLTCRRELLERE., AESMARBOMKE £
HEREE (epitope) DFHELEHERL 12,
FEBEASEPZPHICR2 2 ECTVTHRBIEMAET -RY) v NEKER
R225480550., MEEIXRYEY) YANEKEK, dB8EKEOB L2 E
LTWwk. LAPAL, BIBKRBCROOh LM TCLAERAZRT BRI
ReacedTcrhhprolz, EEHBETCEICTVITOMBIEHER
WLIEBEAEFEODLOHBIFLALET, BAKETY v NEKEOMBIEIE
thBBEBIhTZPo . ChoDEE»S T ) v NEKEME L &
AhEnT ., CLAHBEREODAVE Rtz AHEEBEDOBEL
LTHEZNI-,

Ajello[3] . Lombard % [39]2 C TV THIRRHNIZ YV 1 L X kK

ARELEEDBEVDIN, VALAKFERIELEEEIDHRER
t&FEFND., ANV AEEBLTICCTVTA2HBBRERLLLEE > >EEE R

W EFOBEBECBVWTRERCTVTHRIEYSA VAN FA2E 328
HRZHLo- .

LLE. zhhoZHo# L WEEHLI VWIEEAHOBEE OBREWK
EHXBHBPLARUDD2VWEEHHOLAXILOEEZHNBERIIMA CRE
FHBERPITOOD LSOV HAREBATOHEBILENRESY
Bd3LIRE>TEE.,

Z{OBFERMBECIE. BEEH10nmD 7 1 XV b Sk
RERDBDLY., S5 T727F 747 A2 (EfEbom ) BLUH
NE (EF20nmm) QEHPHBEREZERL., cOhoBi#EYT 1 Xox
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o odf#%E7 45 A > b (intermediate filament; L F 1F & B
T) EBbBMENAh TS, g, ChoFBEIy A TOoRMEITILEEER
Tt cytokeratin., JE EFE#Mifd CTIE vimentin BT hIZE T %
(84], £ o, TS XURBEDEMFNHA RS LITCHERKEZH W L H
REEDODERZEL L> TIFBZTOMOR#HRLLEAMMICEL S
CEeHBBHSrL LD, SSRLIFERKZOLDHEBEEOLZ LD - 1
(47], IFR B R B2 T 29y b NIEDOHY ., Rz bH
oHRBEBIZWMLTIWS., HEKLZH G, tEEMREOTFZF > 7 12

XY b, Z2—-—0a>vd 2 -7 47X b, Y T7HEBOITY T

11

74 72X b, M

=
S
N

XIv747Xrb, BERRKMEOE
XAVF T 42X bRETHS [84] .
AMBESOREBEZHCBW TR Yy 7 F v EEMEB L TP KM
e ztOESH. EXA VY FUrEMELRBRETOESE. T2 I VIEH
ARHBEEFOEBEBOBNEY - - Tdbd2L2hTWVWI2HBRELH
5 [88]. % /. Sandusky (198745 ) % [65] T« 2 EBOKHF OH
FalhESoREHKLELERNEN 2K, CTVTRERYA MY 7 F
vEHT. EX Vv FUBBEHIIREBEIALEREL TW B,
CTVTA#ARBOREBEZKHCHVWS R TWE Y- - ICHMiE
BEHOPHM R T + AV b EKEFEL,24,65] § 2Dy T F .

ERXIPF s T X

111

vRERODWTREBEBAXIPIZDTH > Iz,
BEReLTHBSOILDBDODRBR Fr 29 F v HBEEINT. EX VY F Uik
CTVTHREOBEAMBIZL., Y2 I vIPHBNEL2ACREEIN S E %
REHERLBICLEEEYD, SAOBREOTFT-YHTECTVTOR
BECHOWTIHEHIZ2BOEKLIELHABLELFORBRLCEITCERES &
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SHEOBMBLLTE.,. F 20EHAREREORBEBELHAIL., £R
MEBLLTOCTVTOAFPEBECZ->-TETWHWSAH T, X —F
Sy PHRKBHEICLEABACTVTOERPVWHLIZAL-XRZITODNOT
T2, £ BEX - F>y PE#ABRBCTVTORE KK
Karyotypes 59 ATl —Td208. TOFTZTORETHREL TiITY
5D THAPICHO>VWTHEFL., g2, CTVTHREROERIZ>W

THHHESIORXFHMIBRFT T2BLREAL 2o 2o



1. CTVTOBEMBRIZIODWTIEA LS4 IANDHKKBE R
F2HELVVERBOXI-RIy P L2HHABHECLZFTHED
FHEBERLEL, RABHEERLEFEFTI005THh-o- . HEEARHIES
WTRHREEA XOBRBHEBLIDVEDLDDODTHAILTETWSCTYV
T2EBHBELELTHERTZ2-DO0OFEZERWBROX-FF v bR
BE*#RKBE T2 LICLVEILE KL,

2. CTVTHROEHETIZ. FHL THEELTWLIHEBKEKY
A 7 THHAFKOESEHMRE Yy - LVOERKHEBELTY - PRICHER
LERMEFARE Y 7o0mdRSEFEL TW . MO AL
B &-oT.,. S KB THAEEBARTHY., EBEHMHELL TO
CTVTHROREE KL, T, BEZHORATCIEBEEROD
BHEICL- THMEECH 2~3 F0ZEHH Y. RPMILI6CL0D BT B &
TORBFEBRVWERTH - 2,

3. BABCTVTOREBHRY., 1 ABBECTVTOREBEKEK.
X-KIy bBHECTVTORBEEDLBHKCIETH>z. CTYV
TRERZIFEERHEAEFTFODOAZIBLTEX-FIy PbABHEIOTD
Rk IESIKT—EL TBY. H U KaryotypesTH B Z & 2 HER
| P~

4. FRHECBRNLERCTVTOE /) Z2u-FLviikcid. EX
12 YNREBRIGEY . - FKI 9y PCHBBELECTVTSB &
CEXHCTVTOAERIDLTEEBRERZ- L, TLERFEHOD
BEPOHMHBRBERCHNFERER (epitope) BIEH IOz L » S5 &K
T/ 72u-FVHKBICTVTHRECEI Y -A-ERYBL,
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5. CTVTOMEZHBEAFR CEEEXZEPOoEMOE T =
L THL, MEFEERTHEHVERDODIVWIEZANAS ZJRKRDER H
Aotz CTVTOMEBREHREERXMRETEIASA BECTYV
T. - KISy PBRECTVT L LESESNOHRKRLECBWTE., E¥
HEBERNOHKRO KB H>MmABMBARR CH % intra-arterial
cushion PRWLTCHYH, EFMEBECHEEL TORAIDT KRB O S
2 xMEEL L,

6. BEROBRBLECIECTVTBEBLIUOMBELLEEOB#EXZ
FEH R85 ThHholoe WAWKERBICEREL > EE OB MG
ThHhrcbtrzHRAERL. £, BHEOEBLLEBEKROIN®E & ICH
BEHAHKSSLLLELCA, FEEHOLEOH /N, HEK. TR TG
MEECIZRMELESE. HEREs20on. BEEOEE. fiEHMO
BERK > TRZH2ZEBHBEL 2.

7. CTVTHREOEEOBRTER . AXEMCEHEREOERL
TW3Hb08%< . 2K VEHEMAE (10~12n) THEKK
OfiBAEReE L THEShLY, HREROBERHEIRSOW L - 12,
BEHMNCEHSREIL I RSB EORRBE L THEX
hto 2. 74 LAKTRIEDSOSOWUZP >, CTVTO#MEBEE
REARSTOBRFADPSHBMBET + AV PO T FVvIZERBEIN
T. EXAVFUyBEUOTAIVEREBEIh B EPEREERE. §
BOBRBETFT - 70BTRHRCTVTORBERKODWTIHEBHT 2 £ Tk

B2 S o,
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K1 A RCHHELULCTV THIREOR R

4 ANo. | BRCEL | fRMEERGZ | MIREE | 4& | *=
1 LE | HFHEF | 1L x107/;k| O
2 ” THETF| 1x107/k| O
3 Z HEE T | 1 x107/T X EE2HBRT
4 Z HEKEF | 1 x107/pT X %58 8 HIEISET
5 2B | WHEF | L x107/EE | O 100 HEBES HRICERS
6 ” HEHEF | 1 x107/i8 | O | 100 HigRs
T ” HEE | 1 x107/iC | O | #5200 %8RS BRE. T
HHR FICEf8
8 ” HEEEF | 1 x107/C | O | K250 HERS EERGORM
BB
9 3B | &8 | 1 x107/pT X
xR (%) - 1KH 50%
2(H 100%
3KH 0 %



K2 RX—FKZy MIBHLLZCTV THEOBHELGE

v hNo. | KEACEY | $ERESRAL MR | HEREDCH | HEEM | BHEE % =
1~ 9 1 HEHET 3x108/pC 9 8 8 9 | Rowette nude (rnu)
10~13 g PE AN 5x10%/pT 4 4 100 ”
14~21 2 | HEKET 5 10 /pC 8 7 88 ”
22~35 3 | HERET 5 108 /pC 14 13 93 ”
36~42 4 | HHET 5% 10°/pC 7 7 100 ”
43~63 5 | HEKT 5X10°/PC | 21 21 100 ”
64~173 6 | HEHKET 5X10°/PL| 10 10 100 ”

74 HEET | lmm*f /P 1 1 100 ”
75~76 7 | KT 2% 107/ 2 2 100 ”
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Biological Studies on Canine

Transmissible Venereal Tumor

Isao Niizuma



Canine Transmissible Venereal Tumour (hereafter
abbreviated as CTVT) is a tumor which develops on the outer
reproductive organs of both males and females. It is spread
during sexual contact among receptive animals. Much has been
learned about this disease since the first successful
experimental transmission. At present, however, many details
remain unclear. For example, there are a variety of theories
about derivative cells, lymph nodes, histocytes, reticular
cells and so forth. There is also no fixed opinion on the
mode of transmission, there being cell movement and viral
theories. Reports to this point have been based only on
simple transmission experiments, and observations through
optical and permeating electron microscopes. In recent years,
however, dvelopments in the technology of transmission have
been made, and throgh the use of mice and hairless rates, and
through modern cell culture technology and cell engineering
research, more advanced research methods are now available.
This author has used these new research methods to undertake a
complete experimental reevaluation of the unclear aspets of
CTVT. The main objects of this research are: L Verify
research materials and clarify results through experiments on
transmission; 2. Test the development of CTVT cell stocks. 3.
fix Karyo types from tissue cultures; 4. Develop CTVT
monocurounaru antibodies; 5. Explain the details of blood
vessel structures in CTVT tumors; 6. Test possible application
of anti-cancer drug sensitivity tests and transmission tests
through the transfer of CTVT to the embryonic membranes of chic
ken eggs. 7. Clarify derivative cells through chemical

examination of immune structures and morphological studies;



(Materials and Methods)

1. CTVT Transmission: Naturally developed CTVT were
extracted from the wvaginal mucous membranes of lab animals.
These CTVT samples (Hokudai Strain) were obtained from the
domestic animal 1laboratory of The University of Hokkaido
Department of Veterinary Sclence. From 3 x 10[6] to 5 x 10[6]
living cells were prepared using a single cell suspension.
These were then injected subcutaneously into the various parts
of the abdominal cavities of nine three month old dogs and 96
five to six week o0ld hairless rats. After about three or four
months, the succeeding generation was again transmitted to
dogs and hairless rats.

2. CTVT cell culture: Portions of tumors were extracted
in a sterile environment. These were then rinsed three times
in PBS with kanamycin added. The tumor cells were then re-
suspended in a growth medium. The conditions of the culture
were: 1 x 10(6)/ml living cells controlled at 37 C with 5%
COz .

3. CTVT cell Karyo types: A single cell suspension was
formed of extracted tumors, and the growth medium was
supplemented in the usual fashion to produce a final
korusemido density of 0.2ug/ml. This was dyed with giemsa and
observed under an optical microscope.

4. Production of monocurounaru antibodies: Portions of
tumors were extracted using sterile methods. A mixture of 1.5
x 10(7) cells was prepared, and introduced through inoculation
into the stomach cavities of eight week o0l1d balb/c mice.

Immunization was conducted five times. After the final
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immunization, and following standard procedures, HAT selection
method, ELISA method and (indirect) enzyme antibody methods
were carred out.

5. Observation of tumors by optical microscope:
Extracted tumors were treated in the usual manner, and

sections were dyed with H.E dye, Watanabe silver dye,

Azanmarorie dye, etc., and examined through an optical
microscope.
6. Observation of tumors by electron microscope:

Extracted tumors were treated in the usual manner, ultra-thin
sections were produced, and electron microscope examinations
undertaken.

7. CTVT blood vessel structures: After transmission to
hairless rats, the tumors were allowed to develop for from
four to five months. Rats with tumors the size of a hen's egg
were then used. Blood was released from the right ventricle,
and the entire body was irrigated with Ringer's solution with
heparin added. they were then injected with merucokkus resin.
The rats were liquified in a solution of 20% caustic soda, and
the specimens were examined by micfoscope. A scanning
electron microscope was used.

8. Testing of anti-cancer drug sensitivity through
introduction into hen's eggs: Extracted CTVT and other tumors
were transplanted into the embryonic membranes of hen's eggs
which had been in the embryo stage for eleven days. Tumors
developed after three days. The newly emerged blood vessels
were examined, and then anti-cancer drugs were introduced into
the yolk of the egg. Four days later the growths were

dissected and blood vessels counted, with particular attention



being paid to tumors.

9. Chemical examination of the immune structures of
transmitted tumors: Extracted tumors were treated in the
usual manner, and the cell protein components of the inner
cells were examined. Optical microscopic observations of
methyl green dyed nuclei were made. For paraffin sections,
keratin, desumin, bimenchin and mioshin were used, and for

forzen sections, actin chuburin.

Results

1. Results of CTVT transmission: There is to this point
in transmission to dogs through subcutaneous introduction
of the tumors. This has extended through three generations.
For hairless rats, the subcutaneous transmission success
rate is 100%, extending over twelve generations.

2. Observation of CTVT cell cultur: As the culture
developed, suspended cells formed clusters with sprout 1like
strands of cells, maintaining the condition of attached
circles of cells. As the circles of cells diminished, so the
cultures died off about thirty days after having been started.
However it was possible to continue suspended cell cultures
through eight generations.

3. CTVT cell karyo types: CTVT cell chromosomes
transplanted into dogs were examined for karyo types, the
result being the observation of seventeen Biarm chromosomes
and forty two Acrosentric chromosomes from a total number of
fifty nine chromosomes examined for karyo types. Fifty cells

were examined from hairless rats, and the presence of 56-61
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chromosomes was confirmed. The peak was confirmed as fifty

nine.
4. Results of the production of monoclonal antibodies:
Colonies within wells were confirmed, and from two to +three

weeks later fused cells were seen to propagate in 114 wells

out of 348. Screening was accoplished for almost 30% of the
wells. The cultures were checked for purity following
accepted methods. Sixty wells which were confirmed +to be

producing antibodies were cloned twice, and +the final result
was to obtain one clone. Though it was very feeble. it was
positively confirmed through electron microscope examination
to have cell membranes.

5. Findings of opticsl microscopic examination of tumors:
Naturally developed and artificially transmitted tumors showed
almost identical formation in terms of tumor cell size (10-
12um), and circular or elliptical shape. The tumor cells

resembled large lymph nodes. Bloodletting and the development

of granulation structures in ulcerated sections were
confirmed.
6. Findings of electron microscopic examination of

tumors: Tumor cells were seen to be many cornered rather than
truly elliptical, and it was very difficult to find
distinctions between naturally developed and transplanted
tumors. Also, microfilaments were distributed uniformly
throughout the cell body, and it was determined that mid-
diameter filaments traveled throughout the cell. Virus
corpuscles were not seen.

7. CTVT blood vessel structures: In normal arteries,

branching in the intra-arterial cushion can be confirmed. As



a tumor is approached, the contours of the intra-arterial
cushion become less clear, and they do not exist in the
arteries inside the tumors. Also, in terms of histology,
artery walls within the tumors show changes, and the presence
of fibers can be verified.

8. Testing of anti-cancer drug sensitivity through
introduction into hen's eggs: The rate of transplantation of
CTVT and other tumors to the embryonic membranes of hen's eggs
was approximately 85%. The average rate of effectiveness of
anti-cancer drugs on tumors produced on embryonic membranes
a rate of decrease of production of new blood vessels was
determined as an effect.

9. Chemical examination of immune structures of
transplanted cells: Kerachin dye reacted negatively, desumin
dye had a very strong positive reaction throughout the inside
of the cell, bimenchin dye; low to moderate positive reaction,
akuchin dye; positive reaction with mid-level permeation,

mioshin dye; uniform positive reaction of low to mid levels.

Summary

There is a high rate of success in experimental transfer
of CTVT to dogs and hairless rats. This suggests that CTVT
has a use as a research material for studies of tumors in
general.

Observation of CTVT cell culture: As the culture

developed, suspended cells formed clusters with sprout 1like
strands of cells, maintaining the condition of attached

circles of cells. As the circles of cells diminished, so the
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Ccultures died off about thirty days after having been started.
However it was possible to continue suspended cell cultures
through eight generations.

As concerns CTVT cell karyo types, this study confirms
previous reports that chromosomes number 59 in dogs. Hairless
rats show 56-61, with a peak visible at 59.

Manufactured CTVT monokurounaru antibodies were used, and
positive reactions were seen when both the current tumor cells
and Hokudai strains were dyed. This indicates that the
present monokurounaru antibodies can be an effective marker
for these tumor cells.

The modulation of blood flow which is normally observable
in the intra-arterial cushions is not confirmed in the blood
vessel systems of CTVT. Artery walls show changes, and the
structure can be thought to be missing the ability of
automatic contraction. It may also be thought that the
special characteristics of this type of blood vessel
construction are related closely to the peculiar blood flow
patterns inside tumors.

With respect to the transplantation of . tumors to the
embryonic membranes of eggs, the focus is on the development
of new blood vessels. Doses of anti-cancer drugs inhibit this
blood vessel development, and the total number of blood
vessels is reduced.

Observations of CTVT tumor cells by optical and electron
microscope reveals that almost all cells have a roundish
shape, and this conforms to previous research reports.

To seek the origins of CTVT cells in immune histochemical

observation, we can note that they are Kerachin negative and
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desumin and bimenchin positive. This points to the non-
epidermal cell character, and in particular suggests that the
origins are in immature muscle cells. The previous lymph node
explanations, histological explanations, reticular cell
explanations, nerve cell explanations and epidermal cell
explanations are not supported by this examination. It would
appear that a new examination of this problem is in order.

Looking at the evidence from CTVT cell cultures, we see
that although cultures die off after about thirty days, the
continuation of eight generations is possible through cell

suspension.



