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HAZEZFR g eRE #18E 4 8

TV 7 2T BB U725 HNIEOJ 6 5hsm 4

LRER AR EERES &S (EE REFELR)

VAR

(FRF3322 2 H14 B 22 H)

AL4EHT LREIZAE DO SL 89 5 Makino & Uf % oD
SEFEPF9EEE 7 5002 Hauschka and Levan 12
2T, YRR IKUNAYIFZI BT RE
DIEZDORERITIR S N, I FDOTE &
W DB E 7§ —BEOTE T (Stemline-cell)
PHRAET 5 Z & 389 522 ¥ h- (Makino 1951
a, 1952a,b, 1956, 1957a, Makino and Kang 1953,
1955, Hauschka 1953a, Levan 1956, Levan
and Hauschka 19532, 1953, Sachs and Gallily
1955, Tauaka and Kan61951, Tjio and Levan
1954, 1956, Watanabe and Tonomura 1956,
Yosida 1954 efc.) [EEE OFERANIIE 7D % B O
BRSO T AR, b —EOqLE AT (I
EHERR) /L, EEASEUC LOTHIEL, #H
fads &Rafa~ & Bh Ytk 2 X, Fhck
DCEDBEDRF BB N EFENLEOTH
5. Zhs Makino OJEE L O stem-cell 3
»% (Makino 1957a). & 512, FEENEFIOYuE
OB, RFEHH, —HEBN, KTBE,
{LEEBE TR & O BRBCE L TR TEV5E
AT S Z L3, Makino FOffiick 34 ¢ o
HEICX D3 ®» 5 h 72(Makino 1951b, 1956,
Makino and Tanaka 1953a, b, Makino and To-
nomura 1955, Nakahara 1952, Ohnuki 1956, Sa-
saki 1956, Tanaka ef al. 1955, Tonomura 1953).

EEIEHAM Y 7 2585 BARN L7 &
Bk & RA 2170 2 W IEEH & ORI By Ty
AR LA L, TEESNIEOREARCELRE 2
PEIDERRL, HETOHRLE-DTI s 12
WET 5.

MERUFE
BT A % EA G bR AR B sy

HERBHE I B CRIVEH i TR iEskk
LVDHES G bDTH B, BB R
SRRV BRI AT, THABRSREG 4 —
SHEDYORX 32 7 25 % 250 LR
LI EWC 2Ok 2R L Tho > a3 X
ILBHEL, IhBRHEEOREC L2 DERS
THULY 7 2R TR L, 1R 208K
TIRDFIZX INCHERET S, ZORBAERESL DL
ALT, BREsIficES T v 7 20 B LT
ITo7%. BRICIEB X #5 X108 EOMHELZ H
Wil RERRE BAE LA 2 & 31MR % Coffiz
1,000r 5> (185kVp, 6 mA FEEE ISR
EE23cm, (HFFO0.94mm Cu) 3202 551L % ¢
DIEHIE 2 A0 LT 2.000r 5204 5 —k |
$ 213072, 1B, MEERBLORFEIRAE SR <
SRR LI CRRE R TSI EE L. 2
DRI L TR0 BB ORI IRST L 2=k i
1358,150r VRE L7z, RABISSURE Ol % 5
BL7¥%5 4 »7 « 3—1 ¥ (acetic dahlia tech-
nique) T k 2 B L -> 32 L (Makino 1957)
WEOTERZER L 2OREHEEPEE L. &
b, HRER L L& ZZY v AvER
AlEZRARBH L, F035—40f8EIC B 2 8ueE
e AL 7=,
mEiER

D ZeMsolE : FrifBEtivicy
7 Z RSSO R EEE R 2 30 S 6 o [l ©
Y, KEDOMNE 2n (42) Hith O YetafRil
z A L TRE7=. Makino I2f\ 2 h & SN
TH5ZLIIgC . FIC2n HiBoiiik
Wz AET 2G>\ TEOYaREE < b L
L b7z fib, EERFEBREDE2IZOWT
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Table 1. Chromosome number distribution around
the 2» mode in the Yoshida sarcoma

. . |

| Transplant | Chromosome number | |

, - - : : : — Total |
| | generation | 37 | 3 | 39 | 40 ‘ 41 ! 42 | 43 ‘
| rr " S —
| Contro 540 | (59| 10%) | (25%) | 59 | 209 | 5oy | - 2|
; 1 | 1 | s 6 | 5 | 1 | 1 .
| A | = | | Egmp .
| Bxp L Tsm (5% | 25%) | 30%) | %) | (5%) | 59y | D

P
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Figs. 1—2. Chromosomes of the Yoshida ascites tumor cells. Camera lucida drawings, ca.
repeated irradiations with X-rays.

x1500.  Fig. 1; non-treated. Fig. 2;

IEMEVC YR 2 37 3 — L oSk 20 S
DEREUT Y ROMIALETFIC L VR v F LTF
DY R Z WA 72, FH1FETIN, FHR
RBEHID b O Tl FOY L 37 ~120 58 %
KLU, Z095 bYEAREA0 7457 2R RSO
HIRSEZL,39,410 3 OB Z o174 8
gwahiz, v 7 ZRBRBISILE OB D Tk
Yt RBUE 3T~ 43D E 2R L 400D b D A3,
W39, 41CH D, FEOM Yt ARREEEIC
DWTHHOEIAD N LD,

2) ZefafFRERK ¢ W RAREM OB B
5 Bl e fg o B ta i R ok Rk &, RN
O J-Ax VERERE X DAY, FOhrai
Z I DIEFHHMIINE A S W Wk B EiE R
KESD VG ERF 2 M GATWT, O
DFEHEAILOBI 2 ST T3, #3~ 7
BB FT 2B MORr v F LD 2
DYPER T REDMFICEII LI b D TH B, AH
P R ER NS N Ch A TATAD A A
SRURESS L E W 35 2 Bl R o et etk b
RNL Y KD J-, VBRI T R detafik X b7z b

ORI KD VB aikR 2 5 h
THY (G 8 ~12[), 157 BT D et ik
B (3~ 7)) &DRA kDI I
VIR B B 2D S hi o7z,

Ll EoigsiRt b, oy 7 ZBRAMIS 217
D BT TEH O R & 7 T R e i
DGLELRPOIE U G AR 3 L st > T
BWHD LRI NS,

zZ =B

DI EDEEGR2 S, HHAMCT Y 7 252
SRACRSS U 72 Jifs kD B SR AT X e R e od |
bY, PrfRko Ehe b, ERAREHOD
DEOMCEERL N ERbhD. b, &
FH 3 JE D e fR oD [ A PR 0 TH2E LT T,
ok =y 7 ZAFIENC X > QA S oMb
Lavwdbonkt 3 ibhsd, HEECFOR
[RWFIE & X AR Z O ¥ a3 X 3 o JE A JE
AT B TRBIZ R 217\, SIS A
R OBtk o F G L B G R R, SRS
W, RTEENE, "HIEERDL EoTEENCHE L v
WA T 2 2 L 2 7z(Makino  1951b,
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Fig. 3—12. Serial alignments of chromosomes

of the Yoshida sarcoma cells. Figs. 3--7; non-

treated. Figs. 8—12 ; repeated irradiations

with X-rays.
1956, 1957 a, Makino and Tanaka 1953a, b,
Makinoand Tonomura 1955, Nakahara 1952,
Ohnuki 1956, Sasaki 1956, Tanaka ef al.
1955, Tonomura 1953). &REEIZ BT H Y 7 %
RIS E b AR I ERE L, B
SRR HEZTI2NDTHSE, =V
7 ARG ko T KIS Mg B 52
BH, [ 24k 22 o Bl AT 23 PR OF B R
& O TR IREN T O — L etk i 2 A §
% RIS DM BTk & 11, FhiC X > THE
Bl A CEOEERERT20THS.

U Lad b, FilEiiaodetatho B H: x50
T L b B e MEr0FER LT 3
LERHEINTS, FHARBIEHEL 2
POTRBHAEL, HR EFEROG RIS D
BB EBRHEIBN T3 (Makino 1957b, Maki-

no and Sasaki 1957). k7 Z L 12 MT K@ <.

ANV HFXIDEKBEFCBCT H LT3
(Makino 1957a,b, Tonomura and Sasaki 1957,

BARRZ IS AME B18% ®4 9

Levan 1956, Hauschka 1953 a,b, Kaziwara
1954). Z DAR 7 e RS LAk [7 RV SRS i
JROBELEPES Z 2 BB, Z OFES LG
OEEHFER O8I X > TR OFEE (L2
ELRIEErRTIOTES, —F, =—L YWY
e AR BT Y 7 RO SMCEN 217 iE
ERIfE D = 7 28T B RS HERAME T 2 &
WIHIBEBERHLNTED, Vb3 Y 7 i
P4k 23 5 LT % (Schubert 1954, Dittrich ef
al. 1955), L L7Zaas bz 7 R Rk oo Guts
PRENCRE L C3AE L e, AREERIC AN
Fzxy 7 ARRRRRGT R BT gE (1956,
1957) ORI & B kw7 ARESEHE: D15 TF 1k
B bhv, RAURHEEIIRAE bR Td
BN, MO R Ty 7 AR, 3L F
DAl DR DYEAR B I 0 7 A B U e ek
DAL 2 A A, JEEO RO 836 & TR
(RetufRal) OB L ORRZEIGER L TH
WERES.
E 8

FHHAFBORAUCE b = 7 25 2 BRI
5L gtk g il d, v 7 ZERH 2170
73\ EGERR O Fh k FREGEAR U7 USRI B
U ARG o IR0 THh b, ol
AR AN DEEIR, TR VARG & X
075, ZORERNIEEE R KO VARG EikE 2
fi& A TET, MWEOMICGEIRED B b b
D ENLRARFH LN D7, ZOFEHR
A bREEMEOEGM =y 7 2 Emc W LT
BHOTEHCREREFT A LAMRmENS.

i SR R AR D S R o Ao b R
B 3 R BT T R, R LY e B B
& M A R A B AR R AR, e KA K
KREABE, BT = v 7 2 FR TR 5 B A% 0
by TF &0k MERS MK © T < RH+
5.
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t¥tMakino 1957a #[E. -—1) Dittrich, W., G.

Hohne and G. Schubert 1955, Development of a

radioresistant strain of Ehrlich carcinoma in
mice. Progress in Radiobio. 381-385. — 2) &Hl
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W— :1956. = 7 ARtEoWE, (F1IR). &
138 A AE 2 s &b b E R G &, (r{#)
—3) &ME¥E—, NEME—EF 1957, = v 7 AR
e @ive, (55230, H16[M B HREF R F &E
&, (mif). —4) Levan, A. and T.S. Hauschka
1952. Chromosome number of three mouse
ascites tumours. Hereditas 38 : 251—255. —5)
Levan, A. and T.S. Hauschka 1953. Endo-
mitotic reduplication mechanisms in ascites
tumor of the mouse. J. Nat. Cancer Inst. 14:
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tumors, XX. A chromosome analysis in the
MTEK-IV tumor, a hypotriploid rat ascites
tumor. J. Fac. Sci. Hokkaido Univ. Ser. 6,
Zool. Uchida Jubl. — 10) Makino, S. and M.
Sasaki 1957. Cytological studies of tumors,
XXI. A comparativ ideogram study of the
Yoshida sarcoma and its subline derivatives.
J. Nat. Cancer Inst. (In press). -—11) Sachs,
L. and R. Gallily 1955. The chromosomes and
transplantability of tumors. I. Fundamental
chromosomeé numbers and strain specificity in

1—43. — ) Makino,S. 1951a. Some observa-
tions on the chromosomes in the Yoshida
sarcoma cells based on the homoplastic and

ascites tumors. J. Nat. Cancer Inst. 15 : 1267—
1289. —12) Schubert, G. 1954. Die Strahlenre-

heteroplastic transplantation. Gann 42 : 87—90. sistenz in Biologie und Medizin. Z. Krebs-
— 7) Makino, S. 1956. Further evidence fa- forsch. 60 : 216—233.-—13) Tjio, J.H. and A.
voring the concept of the stem cell in ascites Levan 1954. Chromosome analysis of three
tumors of rats. Ann. N.Y. Acad. Sci. 63 : 818 hyperdiploid ascites tumors of the mouse. K.
—830. — 8) Makino, S. 1957a. The chromo- Fysiogr. Sillsk. Handl.,, N.F. 65 : 1—39. —14)
some cytology of the ascites tumors of rats, Yosida, T.H. 1954. Tetraploid chromosome
with special reference to the concept of the constitution characteristic of the tumor cells of
stemline cell. Intern. Rev. Cytol. 6 : 26—84. — the Takeda sarcoma. Gann 45: 9--15.

9) Makino, S. 1957 b. Cytological studies of

On the Chromosomes of the Yoshida Ascites Sarcoma
Following Repeated X-ray Irradiations

By

S6ichird Koiwai
Department of Radiology, $Sapporo Medical College
(Director: Professor Nobuyoshi Muta)

In order to learn whether the chromosome pattern of tumor stem-cells remains unaltered
or undergoes a change following the repeated exposure to X-rays, a comparativ chromosome
analysis of the Yoshida ascites tumor was undertaken between the irradiated material and
non-irradiated one used as control.

The Yoshida ascites tumor at the 4th to 5th day after transfer were irradiated, for
tumor rats at the 1st to 31st generations with 10001, and for those at the 32nd to 5lst
generations with 2000 r (185 kVp, 6 mA, focus-centre of peritoneal cavity distance 23 cm,
HVL 0.94mm Cu). In every case the tumors were transferred after 1 hour following
irradiation. Irradiations have been repeated as above for 51 generations with a total dose
at 58,150 r.

The chromosome analysis was made in 20 adequate equatorial plates both in the control
and in the treated material. It has been shown that the most frequent chromosome number
in stem-cells of both the treated and non-treated tumors lies at 40 (Table 1), and that the
karyotype characteristic of the Yoshida tumor has remained unchanged in the X-rayed
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tumors for 51 generations (Figs. 3-7 and Figs. 8-12).

The evidence presented seems to indicate that repeated X-ray irradiations have failed to
induce any changes of chromosome individuality of the stem-cells which function as the
principal progenitors of the neoplastic population.
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