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On the Chromosome Breaks of the New Ascites Carcinoma after X-ray Irradiation
By

Kunihiko Yoshikubo and Teiichiro Takahashi
Department of Radiology, Jikei University School of Medicine, Tokyo, Japan
(Chief: Prof. Kazuomi Nakahara)

At present in our country there are five different strains of preserved ascites carcinoma of mouse. I
these strains, four has transformed from spontaneous carcinoma to ascites carcinoma (Table 10). Re-
cently in our study, we have established a new strain ascites carcinoma of the mouse which transformed
from breast carcinoma on the Swiss Albino mouse/Jikei.

The utility of the new ascites carcinoma are as follows; from the past studies there was no technique
of transformed ascites carcinoma from solid carcinoma, the history of the tumor was well known, this turnor
was transformed from spontaneous carcinoma, the transplantability was excellent, the condition of the cells
were free cells, the observation of the chromosome was easy and. the chromosome was not numerous in nu-
mber. The results of our experiment at this moment were as follows.

1. The transplantability was 100 percent, and the lethal days in average after inoculation were 18
days.

2. The metastasis in liver and lung were observed histologically 14 days after inoculation to abdo-
minal cavity of the mouse.

3. The modal chromosome number were 44 and contained 14 percent of polyploid cells in average.

4. The mitotic rate was 5.6 percent in average.

5. The chromosome breaks in 8 hours after X-ray irradiation were about 5 percent with 250 R and
about 10 percent with 500 R.
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Fig. 1 Scheme of tramplantation on the new
ascites umor
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Fig. 2 Photomicrographs of pathological speci-
men of primary tumor (A) and lung metast-
asis (B) (= 400)
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Bi-oT, ko MRO 5O <o ABREF~ 0.2
ce S OFEABME LTBME2H & L.

FOHIT~10HAZ Lic, £iREL 5D
< AJEKEES 0.2cc 3o L THER
EOTW5H.
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L IEAREE oFREE M5 B CTU T o
SEARESDTHELE, Mb, 1) Biifgo~
Y AFECHEUWC DT, 2)  JFFRRE, RS O
~OERITOT, 3) Rfafdkfuc o v T, 4)
DEPEECOT, 5) XERIBAHE O R p G
ZoWT, OFHACDOWTTHS.

KB : EABIIECER L. 0T
b, Bt rs~suc TR A L. B
P H4a0R , fAE16~18 & O OHIZR Swiss
Albino f=w A TH4%.

1) Bifigo = v AT ARC>WT

B JiY: - Bt 75~84m 101 it T,
KEBA®RO = v AT TO BEROBHEL
BZ L, BERE L 5D < Y A % Ehic it
L, BHIEAIE 0.2cc, Mk w1 T2 x107
~3 X 10M#% = v AJEREPICEA L 1.
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Table 1 Daily observation of mortality in
each transplanted generation

: ‘ gen.
days
|75 78‘77 78‘79‘80‘81'82}83‘84
§i 1 |
12 1
13 1
14 1
15 2 1
16| 2| 1 2
17 1 2
18 1 1
19| 1 2| 1 1| 1
20 | 1 1 2 1| 1
21 1 2 1
22 11 2
23 T 1
24
25 1

| | |
i

BN
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Fig. 3 Daily observation of mortality in each
transplanted generation
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Table 1 B u* Fig. 3R ThHS.

BAGZEC HBURIE, BREECHEISH TS
DEIIEE A BUTIEE TH 2. £E080% L
DBHEEISHr D22 h B 2 & 2 H1 B h
fo. BRI BEETH D, BT 100
% TH2T-.

2) I, TR O~ D EERE o T

EE - EREMWIX /i3 Table 2 125R-340<
BPE S U, SeHER 2 Wi L 7. BhERE
SFL Tk JEKRE 0.2cc, #MfAFUT LT 2 10"~
3 X 10Vl %~ 7 AJERENCBE L. NEH
S LTI 0.2cc% ~ o AJBEAICIEA.
L.

AR B O IBRE & & B 148 B e %« Wil
JUVE LR, BhREE OB A L TE BIiz10%
R ) VIRCTERE L, il Lk S
H.E. etz X % @i SEEA 2 fEll L,
TR OB HeBE L.

EEREER A L s g CEBORER

Table 2 Histological examination in relation

to metastasis to liver, lung and spleen
in 14 days after transplantion

“._mouse] | |
\No‘ 1 2 3 4 5 ‘Cm]lt. |c0m.

2
liver + | - | + N[ R P
lung + |+ |+ |+ |+ =] =
spleen | — | — | — | — | — | — | —

cont. : control  (4) :metastasis positive
(—) : metastasis negative
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Fig. 4 Photomicrographs of liver metastasis 14
days after transplantation (x 100 andx 400)

Table 2 ic/RTML THS.

%, BTk 5 lurh 3 PLicisB g, MileT
GeMEREM, MET £AERES: Th o
fo. WHEHETRVThLEREERD 27,

EBESMR OO —HI3Fig. 4 U5 R
FT< ¢, FRTiEE LTEIRRNTORIER D
HEATOR/IROFEF L LTHED b h 5 A,
Fig. 4 TIX FORBIRIN TORIENR L BN S . il
TiREE LTEMMOEN TORERVHBEATO
BEROBREL L TRDLAEH, Fig. 5 Tkt
DEMMEHATORENRZLNS .

BAEZRHAESHEE B8 F115

Fig. 5 Photomicrographs of lung metastasis 14
days after transplantarionl (x 100 and x 400)
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KR REFAROSMEBEL, RTIL0
fitfic 5o hyperdiploid &l (LLF 2n #ifa
EWi3) & polyploid fifadl &4 B L. B
ki, EHIAEEE Acetic Dahlia Jifs
T, LS LI X VEEAL R LB
1o, DAL metaphase T 100
rho &P RR FAZ Lic. 20 #if@ & polyploid
B o EE L, 14T metaphase #ifi@ 100{Er
DEMROEEEBEL K.

KERFEIR « Yetr bR 1y Table 3 R UFig. 6

Table 3 Distribution of chromosome number

chromosome number 42 | 43 | 44 | 45 | 46 | 47

82

83 |814|85|86|87|88|89]90 ‘91 ‘ Tbtall

cell number 912132 9| 4

0’ 1‘ 100 ‘
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Table 4 Percentage of 2n and pulyploid cells in each transplanted generation

T & g ‘ 76 ‘ 77 [ 78 ‘ 79 ‘ 30 | 81 [ 82 ‘ 83 | 84 | average |
2n cell 8 |8 |8 |93 |0 |8 8| 9|s|s| s
L s i i ,
polyploid cell | 16 11 i 15 ‘ 20 ‘ 17 | 9 ‘ 17 15 14.1
Table 5 Percentage of mitotic cells in each transplanted generation
':_\__\__‘.- _ ge n.. —— .. - SR | 1 ; i
s 5 ! 76 : 77 | 78 ‘ 79 | 80 l 81 ‘ 82 | 83 ‘ 84 |average
P. P.| 2.1 | 2.3 | 1.8 | 28| 22| 25| 19 | 2.6 | 25 2.0 2.2
M. P. 1.7 | 1.5 | 2| 13| 13| 1.8 1.0 | 1.3 | 2.0 i 1.4
A. P.| 05 | 03 | 2 | 0.2 | 0.4 0.4 0.5 0.5 0.3 0.4 0.4
T. P.| 20| 15 | 0.9 | 1.4 1.3 1.7 1.5 1.9 1.6 2.1 1.6
total 6.3 | 5.6 | 41 | 5.2 5.2 6.4 4.9 6.3 6.4 | 5.6 5.6

all samples comprise 2000 cells
P.P.: prophase M.P.: metaphase A.P.: anaphase T.P.: telophase gen.: generation

Fig. 6 Distribution of chromosome number Fig. 7. Photomicrographs of chromosome of the
. new ascitic carcinoma (<1000}
! A
2% 3
= | °.
g i
10 »
: ‘e
, t .
40 & S0y %0 8 0

chromosome number

RTINS THS.

Rt fFBaaRic mode #4 L, Refatkfiaz~a7
Kic86% %, PelolkB82~01 A 4% i LT
W5, Fig. TR T L 28 LIEAD—#% R L
TEG B

2n jffifld& polyploid ffiffad £ i3 Table 4
U'Fig. B I/RTHL THS.

2n MIREIEE93Y%, TRIE80%TH b FH85.9 i ’ [ &
%Chote. LD, Retafkiiasdic mode % a‘
HL, FN14.1% D polyploid a4 41s hyper- ‘L. :
: »

diploid D[ TH % = L6 i,
4) HEYRE T 2\NT . ' ‘ ‘ "
EETTH: ¢+ MBE2000fET e ¥ b B 4ZiMla 1

B, DAL SEREL . [EEMREs S

Bk, BT BB HAgEY B L,  Acetic . : rdprs shag
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Fig. & Percentage of 2n and polyploid cells in

each transplanted generation

= = =
= = =

percent of cells

=2

™ T M7 oMW 8 B O8N M
generation
C0: 2ncell  MEE: polyploid cell

Fig. 9 Percentage of mitotic cells in each
transplanted generation

~avera ge

™% T T 9 & 8 8T B3I 84

qgeneration

Dahlia Hetaafiigy, #LOS L Hic X VR
ER LB L.

SRS R ¢ 1014 E 5 24 E 13 Table5 J
OFig. 91RTML TH 5.

B, ffko ¥y THB L prophase 2.2%,
metaphase 1,4% | anaphase (.47, telophase 1.6
%, total 5 6% %3,

FHATHD Ltotal CL3fe® 6.4%, BIE 4.1

AAEERRFEEHRE F28% H11s

%ERL 2.3%0MwiED 5. i, FHCHT
% prophase T3S 2.6%, WK 1.8%°T 0.8
% ®ri1%, metaphase T3 2.0%, & 1.0
%T 1.0% D%, anaphase T3t 0.5%, &
& 0.2% T 0.3% D1i1%, telophase Ti3fE 2.1
%, BE 0.9%T 1.2%DhEk& 4585 .

5)  X#EREE oLl o

KB ¢ JEAGE 0.2cc, MfA%c LT 2 x
107~ 3 x 107 %~ v A BB LT 7HE
R gt L. XERIBENI 4 S 1 [E 250R KUt
500R FASH# % 1 PUiz o\ TfTieote. B x
W0LTIEAY = AF A CIERL U o #E10em, f4
on, EE 3emDBEERBHER L. BHEGLE
FE 180kVp, EJi15mA fE ATy RIFERE0cn,
W@t 0.7mm Cu+ (.5mm Al #3855 9R/min
Th b, FERE R zRadocon (Prov. No. 607)
# JA T IRST & RIRRC JIE L 7.

R AEBE TR, fEias (KHIAIEHE Acetic
Dahlia #2477y, FL2HSLE L hEE
FurERl L, XEMATHERT, XEMHH304, 8
WEfE, 120, 245, 4SRRI 072 22
Liz. BEEA Py MRz oEficg zh s
Yuta fE Yl (chromosome break) B U guia 43 {447
W7 (chromatid break) o¥# &Rt CHE
L.

FEREEE  HELR AT R G 5 XEBEED
Yuti G G B O Yuta i (R YTk Table 6 ~ 9 R O*
Fig. 1010RTML TH S .

250 R fRAT Tk, Huta iUl 13 JRSIEE304)r T
0.5%, SHFMIT 4.4% L EiExRL, LR
DU TT2REHEIT 0.7% % 3. o EUn iR
B30T 1.9%, 8HEHIT 5.8% & Ridfiix iR
L, DI L C48IERIT 0.56% %R .

Table 6 Frequency of chromosome and chromatid breaks after X-ray irradiation ( 250R )

o fows s |05 | ] | 12 “I_ u | a8 72
chromosome break | 0 4 ‘ L 20 | 10 6
chromatid break | 0 17 ‘ ‘ 25 ‘ 17 ’ 4 0

all samples comprise 20 metaphasic cells
L.B.: immediately before

S [
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Table 7 Percentage of chromosome and chromatid breaks after X-ray irradiation ( 250R )

T houn I.B. 0.5 8 12 2 | s ‘ 72
_‘_‘_‘_‘_‘—-—-.
chromosome break ‘ 0% 0.5 4.4 3.1 2.3 | 1.1 0.7
chromatid break | 0 1.9 5.8 2.8 1.9 | 05 0

all samples comprise 20 metaphasic cells

Table 8 Frequencyof chromosome and chromatid breaks after X-ray irradiation ( 500R)

T hous a5 | o5 8 12 24 48 72
_‘_‘_‘_‘_‘-—u.

chromosome break 0 15 83 49 41 23 8

chromatid break 0 32 98 73 31 16 3

all samples comprise 20 metaphasic cells

Table 9 Percentage of chromosome and chromatid breaks after X-ray irradiation ( 500R)

pa—

——  boun | I.B. l 0.5 8 12 24 48 72
chromosome break 0% 1.7 9.4 5.6 4.7 2.6 0.9
chromatid break 0 3.6 11.1 8.3 3.5 1.8 0.3

all samples comprise 20 metaphasic ells

Fig. 10 Percentage of chromosome and
chromatid breaks after X-ray irradiation

mm— chromosome breck
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5
= .EI E a
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LR 0000000000000000000 0000000 |

u
hours ofter
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S00R ARSI TIX, R kil 13 IBgH#304 T
1.7%, 8H¥MT 9.4% L EmfExRL, LI
D UTT2HEHEIT 0.9% %R 7. R bR
HER30T 3.6%, SWFRITI1.1% L iEmAmE%R R
L, DA L C72RRET 0.3% 2R
Yo b £\ IREHE 8 RIHIT, 250 RMBHT &
500 R fRSt 0 VIR & Holie-+ 5 &, GutafkyiiC
1 2.1, RESEGEITIZ 1IN 1.9TH D,
3 500 R fRSATO 5 IBSHEEC A LT 2 £%5
B ERIRT.

IV s v cER

SEIOKRCO>ONTRIET A &, kon Th
5, B%, BIECIIAE-FRALic~v 20D
FUE%, AR Lo o Tk~
Z LT, BRBOEBGER OEE DL 6 il
DB OWTERL, BERUMHYTE S
TS L.
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Table 10 Ascites tumor in spontaneous tumor of the mouse preserved in Japan

\H\. . primary tumor transplantation shodal eliamios
name \ strain - site strain % | period some mumber |
1905 ? spontaneous . <y
Ehrlich ascites (mouse) Ay mouse 100 14~28 }jypgce{l:lt?al'olld'd
tumor gland ? 1930 transformation i days ]ﬁ.yp ot P! f“. al
to ascites Hyperieqaploe |
1914 spontaneous
Crocker tumor ; . ICR 14~28 |
180 (mouze &) | axilla 1952 tansformation ddD 100 days | -
to ascites
1957 spontaneous ;
. mammary . 18 days y . X
ENL3 A, C,H/HeN gland 1957 transformation | CsH/HeN| 100 (average) polyploid
to ascites
. i : ' 14 da i |
MM, C,H/He gi:‘;‘é“a“ C,H/He | 100 (avefgge) hypotetraploid |
|
1966. 2.1 spontaneous
new ascites Swiss mammary ! Swiss 100 18 days I rdiploid
tumor (YTN-66)|| Albino gland 1966, transformation| Albino ¥l (average)| MYPEFIPIAL
] 2.22 to ascites ’

T2 E WO HEUT D\ TIZE Lo,
SEWFETHBURIBATAH b, BHEISH,A S22
HOR80Z LN EFE T35 = & dnshiz, kR
Bk, BHETED L 0B L ko, B2
HTR, BlEATERE~oBMES . o\WT
Ak @Z L. Zhix, Ehrlich Bk
BiT pEEFORR W L IERT 5 HE b
FERT\wB . EHEE LTk Ehrlich A &R T
ThY, METHRLEEBENEZESHh, T
TH60% 1 iBdbhi-p, BETIILMEEET
Bote. BIHT, REBEIHROEI &
EhT\w% polyploid fifflan &G>T L b
7. Modal chrorosome number 3444 TH 1 |
polyploid HIfi NS EER Tz, LD
SUEAR X afafis, Fig. 7R
LOEBOREL BIFTH VBE LB Tho
fo. WARTR, FHBEL2HBECH T TR
217, X b, total T 4.1%H 5 6.4%
ORI BEIT 58, BIF—F LB 2 RS
P0EEZLIRL. B5HTI, XEBHEOY:
EHTR OCRENM AT oW TRE L. *
DFEESIRAE S TR L £, 250RMEET
#152%, S00RMIES TR0, OYMIRLRE L.
S8, BEEOH L WEE &0 5 & L BT

T EAB Z L Tidounny, S
BROT B feddfl + e RBRIES » Bl 2. T %<
DEMENRBE EEL RS, FENL SR
Tk, BUIEFRICHER S hoTv 5 BAFA:ES
¥~y ABKEE, Table 1010330 4 8
'tf’% % 1318 .

Fofbriy, ATHEZ BEAL L MHI34® &
Uz DHR 2EENRH . = h ¥ CEREKE
1%, F& U TEMEOHBEBFEATITEY O bR
HBEOFHAIIE R ER R s h T E e, Tok
BB WA A S Th v BRI ATETH 3
2D T, MEORMEY DT { LT
AEREDHBEVH R ERCH D, ¥ EREE
W, R X o TSR UL Rie v, Ehr-
lich JEAFED X 5 1wk WERAREELET V5 b,
OV < I FOFET 50TV, T OO RH
BOBERLHEHOMI L TR ZEEER LT
hrEEiILbNE. ThbDEENIL, YTN-66
WEESAESA TS Y, BHEMELSROTWS
7o, FEAIROMEFHTRITHE L TW5 LE
zZbhas,

<~ ADBRFBEB TRIAREIED £ & b
h, BERBERRR D RS hEbhnEEhie
WA, SRS RHO R A I Z A SRR E D 3
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R, TOFFHEBAINETHS & v 50, Xk
F93, CH—= v A0 HAFE 206 PEB Y
B Rtcd D3 HIBE fevofck ik X T W
5. YTN-660JRIE Chiilglic WIRA R EER TR
BRD LRI ki, EEROHE BRI
HRcRET 5. Bic, EREABHEI4A B
RO S ERN BN BD bhicZ bk,
FEHFOROER O L X —FT5.

=7 ADBTHELF L RBCEL S b0k
Ehrlich $#Th b, 190546 26 ERES & L
THERFEh Ty 74 D%, Lowenthal 28 331927
FENLIFEOFTARBLTEKMEL 2 D TH
%. 0% Yoshida %1010 Goldie %% Klein
&0 X W R BET A MG N s hT &
edd, DKL LTLIBL TRV S
Ths. GRFEHEOTOrEK BT hEE
I, LB #iH Tirscmiiic B2 & i hots.
KBHA © 5 bREAFE oWk, hyperdi-
ploid O Ehrlichff7KE 2 (LA EITH B 23, £l
D i D Ehrlich J§7kjiE?, Crocker tumor 1809,
FM 3A18, MM, L irBAS e Bic s . SR
FEEmouTiy, EEL® ) Ehrlich ARz 2
T2tz 6.4% X D{E\ 43, Yoshida 12
Ehrlich JEKHEz X5 3.7~ 5.0%, Rt sk
ThHbH H Layde HPp 2.8%, HAHAWD 4.0%
I DEWERRL TS, LasL, faicdkf®
CIWVEEIRBWCL2FTHEBL TE b i
ThidfebinnwEBbhs. XiERHEoRME4k
YWz ouTik, Ehrlich A X 2 EEZ0E
BREOLHBILTAD L, ORI TRRE
WEHER R BRS .

V & W

19664F 2 Bl Swiss Albino = w Az R
FeE LicHlEa ARIE L, HL W Rt Lic
(YTN-66 ascites carcinoma of mouse).[J3E 100
ARV CESTHARBRE L CHECESTE D,
Sl O IR D FRAE & M ERIc o\ TH
Hlk., ERERLENT 2 LRkoML THS.
1. BEZEIZ 100%TH 0, BHEEDOFHFEL
BEX18ATH 1.

2. JERERNBME®I4A B, RO

1495

TS ESNR OB M RE S his.

3. Rt fkfraddzmoder 453 % hyperdiploid
DIEHTH Y, F#14% D polyploid Hifari4
T35,

4. SEEE, FH 5.6% ThHhotk.

5. XERHBORGEYIRIL, RHE 8RR
250 RMBHTHI5 %, B500RBATHIL0% D HIkT
aRLI.

Ll Ea s YTN-66—~ 7 A AR, B3 095E
THY, REFEBEIDI, LOBERELTH
% T DM DTRBFAITFCHE L T\ 5 &8 %
bhs.

Fiafnw Xy, HEE x5 WEEL EAEMeE
¥ L R—-ERSCRBME L ¥,

% @t
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