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L, ROT Hertwigh Bi@MANOHILT 2T
LR TICE T B il U Lacassagnen Monad® i3
ROKEIC [v] HEBE LARSROELT 25
ZRINLT XD BE~OHIZMI NI, BUESHE
FILE 23 TTOMEABREY CICRBBE IR
TR E LISV ENSH D, M Lea®, Barron® &
O SHEH, RORBZhICEBEEIERNBEI6C
N5 &ECIRBBEL B L1375\, JT4E Warburg
b Lea ORMEFMUTHERRTE B,

H, Silk? EEMRORAOESMma BN &
NEAEHLOYBEEXERLINITEKS E LTV EHE
FERT L DHBOILAS BRI L D EEED
MHEBELE I NI S O boosEBEiE BiEe
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TRk oN B c BT 5 CX HE (KK %
RNTxz—nY o e BICHT 20 BLBRT B3I
L.

X & M & =
4 HOEULBEOERIIFEBROH T SR

(LRHRES—AEZ VIR AV N ABNICS 5.
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% EZbit T 353, Strangeways (1923~1926)9
Mottrami®), Scott u Ruso (1926)11) Stoel!?), Jun-
gling u Langendorff1®, Loveld, Gambarowl®,
Englmann!®) (23RO A 75 5 3 Fubmigicst
WTHE 4L ABAL DRFETUEDOTNS,
{LEERE D (ERBERIC A T B M &Rl &
I 2 O & VEF OB IRMED K/ NHsmg—
OFFELMFEL IN TV S, ANk LTHEEEE
DI DEHIIRD 6 BHEOWMEZL LN B,

BUBSOROFENERORE, ERMORY
FrAEYMIRICILE AN LN R T 200%
1R/, BHERSORE O £ AT B MkEsLE
DT, BERBEOEL, BHOmERom
E, BICL DRI N - BEHORELSELESHT
559, RLTZHSOBAE LTRL ORENE
FonasChd O b Didpicid Radiomimetic
Substance &I (¥ 3 KAMOEAICLABREET
TIrdsr] tF (F4 bedrve28—7,
FA oy, FRAZOM) $HOXREERY
BEFEIN 2 ERERASHS D NS RTNLE
HEPS VEFAIITR A E DTS, ERICRS 15
MRFBMRELE =2 & I BIEE TS S EH
FTEREELABBICRELZETEHTHS S,
R4 OREERERL TH 3 EREITILO D
KRBT 2R %Ml 25 LS,

RICHOFEBMEO [x | HAKHE i3 Loewenthal
& Jahn (1932) it & L 1B THE X TLLR Lettre
i@ Jrypaflavine 4% [ = | [ KIBORELMHIT 2
AL KleinlD {2 Colchicine % fEMEpyicikidd
B LM fERE 3¢ ACTH, Nitromin T 15
LARES L s R0, REEHESAD =] i
KB 2IEICRAT & 819 13 ks
L, Triethylenemelamine, Trietylen phosphiramide,
Diethylen phosphoramide, Methoxy phrone must-
ard S ERAREIC LD SELMGEEED B
A5 2.6 Diaminopurine, 8 Azagnamihe, Folic acid,
aminopterin TIIIHHTIZRY SNLVEES,
bk # IR, H 140 %3 Sarkomycon % F 1>,
Mz) BABE2ERLUTOINEENCHERTE
ZRDOTBD ZOEBEEL LT Sarkomyein £
HE#LD [ BKEMRERIELLBLL, &
HRAHDIE G IR B I O BB 2 M 42
< 1mg/10g BLE CRFEREHRLY 2453
SHEGFHMMBERL-E RS,

FEEW 13 Radiomimetic substance & ZH N3
NMNO, (Methyl-bis-#-chloroethylamino N-Oxide)
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TEM, (2, 4, 6-Triethylenimino S-triagine) {37
HHBICRO NS L5~ tm@ihid T i
AETRRS W A NMNO T 1mg/10 g i,
TEM Tid 20mg/10 g &, 3t 5 Tidmes
RAULNMEERERUEGBRESBRAS L EES.
B O Rk TR SR OB, T
DYOEBOERENL L NIFIOREHANE LTOE
BRSNS SN 2 MBS RII RO T 2B oML,
EHIL L OHRNH S NI SR RAOHRITING
VBERETHI2ELRELTH S, FROERITHNT
b OBIHICER SO,

W TV #BE Tx) BKBICEOTRZ AR
I2dd Z=vai [ArFv] CEH/oLFu=Y
Y BEREXBREICROTERETL W 2] &
M 22 & W icsh 0 TE R Lo
TX ) 8280 cId 1B 20,7 % 305M4333.9%
EHALT ANZOREMITKBET I8 [7 oy o
2 U] R 1 E%II37.5%T [X] ROM
aSNHERSRE A BRH A h 5. 3isHETH
19.6%, 6BM% T2l 4B TXBMmL D LS
MBIDBLOR, HBIGELICEBENEER .
BED 3 (] BKEERORERIZY TV &
OEBCHRVTERLUVAERSY, MIaHEICHEK
O EOTHA, M V] RBHOMmMIEL
L7 Maus I3HRICH UKEOR In (BN
ORifbR AERSIEREL, BREELRY S, #
BRI L ARAEFD &I RI13 500r~700r I
EDR4ZH S h 1500 DL EDOKRETII 4,814
RN T T0% L LOEERE 572, 2002 2[EHK
HOBCHEHOENTHONIh 150 FH 150
~1200r K 300r %8 300 r~900 r BH D KT
BAEAYMOEE % B> 1. XBREH&RIE
500r LDBBICHAFEFLTIT LD 1500r L
POTERIES EE5. #AW 3 M) Bk
WA VT (V) SRHEZTROERROSE R
CREHEIC R (V] BOBBICH CERET
VSRR [V SRRRESR L DEERLL,
INGER (25~1001) T2 F B ME 3R~ Bind 5 7
BitbHEshak#mE (300r~1000r) Ti32
SRS i 4 ~1205F 8 —SCIRMEICIR T B 524 ]
BEL VRO EEDKBICRDOENSE LD 18
P b IKE OIE RISV, BEHEIRFANOREICT
LROOERND S, HIROARBRITMRE TN
HickUEFER A wnEnd 100r BT IEH
# X DMIAOEARIT LS TH 5. 500r O

A% 100r OFALFERDEEICH D1z, 1000«
MR DA 128006 X D RED BN DE I
{b& % L 7 @ik bR CIRKEOMIE IZRD I,
KRROBSRIBENEL, MIEENEOREHR
EHBTIERS,

WOT TV 35 E DNA & OBFRICHNT
R BIC Peters, Giartner? |3 1956 4 i€ JGI&.CoD-;
HFRIAOMIEEIT X ZHFICI O THRIRZENE
BEUXHRY M lad DNA AEAGIdT 5 &
ZORRXRRERICE D () BKkEO DNA i3
B3 2 & 54, Euler® %43 450 r Bt Xis:
Jensen K IE O BKBOARIIID~0K (M EN S
EZV, X%IT 1500~3000r R4 sht- TR
DOk, B, BHETIE DNA 2 B3 I8 Kk 2 k50
THWHINI &R,

KBRS ERURRRAK

JRR

k& 15~20 gmice BOPEEZ AL [z — Y s & ]
fii% 0.2cc % IS PRICKSHE LISMED: 1AM 2
%, 1%, 0.5%D OX Hik 0.2¢c WA BB AK
E5 LSRN LE, 3M8. 6 15MA,
OEFIE, 12850, 4B IUTOBRELT
a0t xR LEREMEDSMNCO.85 % IR BI
RHK A REPICER U LR R OIFIC IR &% 1T
5o,

HRAIg

LEoKBED OX % 4 # HMMiCHhG 518
FrlkBoraig &Moo DNA aF&EIcH
AFET B FICUE.

[EE I OFERE IR EE BEAICER Uik
KR UEN % E R KSR L, MK
TaOBIRE BN iR TE R U1,

Ehrlich /K@M (LLF Mx) BokrzMie &
T) BEIEMRERIHO (A5 v Y a—n] AN
1 mmd th DM ESEE L, FERFICRHEARE R
L, ZOBHEAT [F49] $RAFEOMIREK
1000th & O Ehrlich i & EXMEREL D100 FE A K
b, Th% lomd PORMAKEKICRLT I K
KM OFHERENLLL, X [=r+v)vx
Yy REEHLCBHRERC X D 2000t D
[z BoKgEmiach ORI 2 & 5, il %
I8, &MAD 4151 S8 L mitose ICRIZT OX @
HRERS I,

DNA BBV T~ Il TERT
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478 i Ehrlich ascich ascites tumor celle %{&
HECTHHUL 25X50mm2 O [HN—5 3 |
L& R% acetic-aleohol (1 : 3) I T 10~
08EEL, ¥BOHEILED K4y v] BER
RETRDl, COLIEHEERKE L4 LIT
THAL, Be0Mivicst > BRALETERD
OHETHE DO DNA B % fEickeni. #
SETEICIY olympus MEAMA R B EMAL,
S-VHRELSULKTIENTHOAE S LD/
ORHEFED 560 me DN T 2 ORREEKD
(E) BOXEDHE () % M iF1: Er2 T DNA
OFEE KD,

EEREA

1 BRI BEAEBREROECEH-T

a) OX 0.2%%¥ 0.2cc ZMEIRNICEROSS

M=) BKBEMmREKIIE 1 Rom £HICHNT
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ERE 1B XD ERLELOREREET 508
1RsRI%78%, 3F:H14:56.5%, 6i1i%53.6%,
9B5ITiR44.1%, 1285001%445.9%, 2405|1#£46.2%,
DM M S NIORETAURBNSN TS, (F1)
AU T2ARSM DR DRIT B NMESG. IX B KHT3.5%
ER VAN LT HREDBRL LTV 5L
RL, MThOEDIANTSSLOBNNLETH
EHT 5 HERFIOMD V2 L i€ BT BRNES
Tz ) BKBIC LB B EBE25i T3
HHERT.

b) OX 0.5%¥%M 0.2cc BI/KREHROEA 0.5
BWWOB 512 2.0 BABOWM L BAEL ZBPIR
S NISODSKIRIT TN T IR 3HEINIB Iidag
(BLETRTHONEEMNIEDHDREDML B
DERSOTHMOMmERTOBELAoN 5,
(%£2)

# £ 2.0% 0.2
B ]
o 0 ‘ 1__w 3 6 9 12 J_,% ‘_*
72 96,000 | 57,000 | 62,000 | 53,000 | 51,000 | 45,000 | 60.500 | 36.9%%
73 83,000 | 63,000 | 68,000 | 56,000 | 43,500 | 52,500 | 49,000 | 40.9%
75 131,000 | 59,500 | 67,000 | 84,500 | 54,500 | 55,500 | 62,500 | 52.2%%
77 140,500 | 109,000 | 88,500 | 87.000 | 84,500 | 77,000 | 71,500 | 49.1%
78 177.500 | 101,500 | 70,000 | 56,000 | 43,500 | 52,000 | 47,000 73.5%
[/mm3
% # 0.5% 0.2cc
(=1i] [
M\ 0 1 os | 6 9 12 24
21 62, 000 24, 500 16,000 | 4,000 14, 000 5, 500 4,500
22 54, 500 43,000 42, 000 54, 000 41,500 42,500 %
23 78, 000 52, 000 26, 000 9, 000 10, 000 8, 500 16, 000
24 52, 000 79, 000 76, 000 75, 000 80, 500 73, 500 74, 500
c2 45, 000 36, 000 45,000 53, 000 44,000 41, 000 48, 000
[J/mm3

2. MW M= EAERlROSEIBICEN &
DECFHNT

a) OX 2.0%%EM 0.2cc WHAXEFOL A%
Prophase i€ 0\ TR ALk 1AL DRD
A%t LELOHREESR LoD L2asRE
KO T HERDBERZIL.

Metaphase ICEIV TR I Z1id Prophase D
OERE %5 LR R R LoDl L 1285
Bt RADBRE AR L C OISR BEEZ
BAHERLTNS,

Anaphase, Telophase I > T K 5iTiEN %412
HHIBERFEA SELE RSO 128 B S
INAERBICESIOIENBOLEL VRS LB
LT IO THIBOBEBESE D TE D I e ikn
12  OHHENOER &I —BHCEE L T4z e
E#ZD, V3% Figl)

b) OX 0.5% E#i 0.2cc MM Db
Prophase, Metaphase, Anaphase, Tslophase D%
5 BT AT Prophase (3% DIEMSPNIES % 1 Bk,
3ESHIE TR THIDDBAD RS N B LI DIE
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B A X

B3 K

ot o 1| 3] 6|9 |12
2| 72| 72| 72|72 2|2
B3| 8|n|n|B|B
|15 75| 75|75 |15|5
nin|nln|n|n|n
78| 78| 78| 78|78 | 78|78
71| 68| 57| 63|66 59 63
15| 73| 12| 1| N6 62
Pro. | 79| 61| 63| 61 | 63 | 56 | 56
88 | 72| 57| 60 | 64 | 54 | 54
63 | 63| 46 | 52 | 44 | 47 | 42
18| 45| 26| 48| 44| 50| 58
1320|116 7| 9|86
Met. | 6| 8| 13| 5| 36| 9] 2
9| 8 2| 16| 18| 56| 37
n| 3| ol 6| 8|30 2
2] 2| 1] 2] 2| 2| &6
1] 2| 1] 2| 1|14]| 3
Ama. | 2| 2| 1| 1| 3|18 2
1| 1] 0| 2 1] 3| 2
o 4l 1| 1] 1| 3| 3
s] 3| 2| 2] 3] 3| 7
1] 4| 6| 4| 2] 16] 6
Telo. | 3| 3| 3| 2| 3| 20|12
2| 1| of 3| 2| 6| 3

1| 7| 8| 2| 2| 6

(1)
i !
Prophase

a0t

30}

—
—lm
/\'//\_1‘

: £ + ] [

(2)

Metaphase

40[ Telophase

30

20t

1o

0 ; . ,
01 3 [ [} 12 24

BEICELERGLDBMLTH 08RO NS.
BB RS LEMNEI DETLTH S,

Metaphase 1C#E T I3RS O#RA & JLic S L3N
BELN2UBBEE TLRNKTDH 5.

Anaphase, Telophase IV T HE L OBIRIER
ZIRT 024K 8 TIRENPIBMOEEROTHNS
DHRSNSE. (4K Fig 2)

3. MEA ] BUKEMaoOMiup DNA &

HROFEMIZHNT
a) OX 2.0%¥Hk 0.2cc MIEAEHOBE
Fig3 @< DNA BOF(LIZEL  1WRE»
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# 43 Ehrlich 0~24 hr

S l
S ol v laln
R 141 | 131 142[146{135 138|134
g 150 | 141 | 141 | 150 | 154 | 126 | 122
B | 100|100 | 103 | 94| 92| o1
T 90 | 88 |102 | 99| 105 108 | 99
101 | 89| 84| 105|115 | 189 | 95
. 112 | 13| 114 | 118 111’114[112
[i]
122 | 116 | 111 | 114 | 108 | 95| 94
91| 87| 8 | 86| 81| 83
m 81| 79| 74| 70| 75| 70| 69
75| 71| 72| 84| 89| 88| 65
21! 22| 20| 20| 16| 18] 15
th
18| 19] 23| 26| 32| 22| 19
5| 8| 9| 4| 6| s
# 6 5| 15| 18| 20| 28| 19
20| 2| 8| 15| 22| 87| &1
3| 2| 3| 2| 3| 2| 2
#®
i 2] 2] 2| 4| 3
1 1 2 1 2 1
1 1 1 7 4 3 3 3
G| 1| 1] 1] 1] s| 2
5 4l 5] 6| s 4} 5
*x
7] 4| s| 8l 10| 6 6
3| 4| 4| 3| 3| 3
5 2 3 6 7 70 17 8
4] s| 3| 5 31 9! 7

59 Tic DNA SH B0 REvARMNBELES
HeiR % D DA E— 7 DAL, £ OBERNIZ2485]
g RIS DTRT VA (Fig 3).

b) OX 0.5%Hk 0.2cc WHRNEHOEHS

EnE&EINCROT T £ DNA BORYD
Lzt vic 845 4% H © DNA 237
EROH I bR Xt €T DNA 8F
BAAGHGO Y — 2 Hf BT (L AHEMICSH
B2HERT, (Fig 42 b) X4 2b

CEO&HEFELYD OX ¥ HD Ehrlich FCdd
% in viv O effect & L T —ISOMME LTHIE
B Do, Metaphase N DNA gEorbvETS
—BDBGA BT Lok,
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Fig 2 Ehrlich 0~24hr
130 Frophase
120° £2
1o -"XAS/ A
100} \ /E?I
90 20
T\X‘x__ —
80a<, XX
70 1\0: A/A\A K E23
o0} R o
50
40}
30
20}
10
O 34
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ooy w5 4

Fl'93
10
8 CONTROL
6 (EHRLICH)
4
L
0
8
0 AFTER | hr
]
2
o
8
s AFTER 3 hr
4}
0
8
b AFTER 6 hr
e
3§ ¢
g 2
0
W
°8
g 6 AFTER 9 hr
§ 4}
=il
0
8
6l [FTER 12 hr
af
0

/FTER 24 hr

4 6 8 10 12
AMOUNT OF DNA [ FEULGEN ARBITRARY UNIT
(Injected 2% o0x Solution)

m 6 15 20 2 24

£ %
TSRS o T NS ER% 1Kl L
THELRHRLOH ATiH 5 ML OX BEICELD
Wit X h B TTEEMEDSE 2 S ALK B (348 sk
WIIc s 3 ME D effeet IOV THELUHAS H»

T 2R RTH D COBRRE I LIF TN S,

O THIREOBYRERBELSRLELL, £0
#iIZC D OX YE X L TEHMED HBIIFH O
pabs T 2 6D EEA SRS, KIC mihtic cycle

Figda E.22 0~24F
0hr

0 2 4 6 8 10 12 14 16 18 20 2 2 2% 28
A
| hr

.

U-dbswullléll.‘ﬂ.‘.’.‘l!b.‘x
6hr

B 2% &A% wiR BN B0 2i8.% X4

[2hr

0, 2l 4 6 .8 D12 B 6 (B 20 2 M XX

24hr

052 - Byl oG AD ARy Nk~ 2D ~ By OB
Figde £.2] 0~i12hr
I Ohr
o2 ! E¥F o iz e e 18T zap B2 e 26N
3hr
0 6 10 12 14 16 18 20 22 28 26 28 X
6hr
L
0 6 10 12 14 16 18 20 22 24 26
I 9hr
0.2 6 0 12 14 16 18 20 22 4 2% 2B 30
12hr
0 2 4 6 .8 10 12 14 16 18 20 22 24 2

I 5 ZWEND Prophase DB A & & HFIR
Prophase £ &M DNA ARMIZEALETL
17-tEH S #aE D2 Rahn, 30) ScherbaumdD 24347 H
L7:-3E0 b Mia528id DNA OfE(bic k> THRS
nBETRSHICHEZIE OX HEDOMEBITLDOT



Tl oy eICKIZT OX HEBILHVT 957

DNA & B OMEINCHLERT 2 b ML,
X metaphase, anaphase, telophase @ 4}ni3,

OX-ME X-ray KX VESN f ZRIHETH
D, Kb X-ray OFFRICELIT 28X X-ray A3
Mazia% I L DI XN/ Spindle-fiber LT &
DRI X4/ Spindlefiber D S-S #EAHHRDILE
%73 L Spindle formation BIEST 2 & A H#
ZZ0ud, OX-9E & EIBR7S Mechanism IC & D
Spindle fiber IZHHE B DL, £D Activity %
B+ L ¥ Metaphase, Anaphase, Telophase
AR RU DR ERMIC 2 L & © phase %55
THROBMERL - bDEEZL 2HEMNRD, K
iZ DNA BOE(t2R 5L, £3E4 DNA o
B4 LR OEmIc OV TS RE A E
FROIEREONILERIZZ LS 1213550
feD DNA BHEH DNA BiE BT TELAN
THIRARETESIBREDNILE I EI NS
%, #RUAIEC Rahn DX Z %, Watson-Crick3d) 2
D DNA 53 FHES LB THRBEOZIHI
ARDRHIZNMB®, X Mfaic & ) ZOEEFO
DNA 8D EATHETHBKLEOWTRERES
=BV, BRHCE ~ ORI & DIjRE
AL DNA BOZEUMBEILESB {ORBERS
RINTN BB, ST ORFETIRESI
BHL T2l (EMEREEHT) Tladice
bEH DNA BIEIEFEHET A4, Th & b Emic—
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Influencesof OX (unsaturated fatty acidextract)
on Ehrlich’s Ascites Tumor cells

By
Motoya ITAMI

Departemtent of Radiation Medicine Okayama University Medical School
{Director : Prof. Toshimitsu Takeda)

In view of the fact that there may be two possible actions in radiation distrurbaces in

vivo, namely, one acting directly and the other acting indirectly, and on the assumption
that these actions, perSisting quite « long time after irradiation, induce specific substance
in the irradiated nimals, Yamamoto of our department, has succeeded in isolating unsaturated
fatty acid substance (OX) specific to the irradiated animals. With the purposa to find out
what influences this substance (OX) will have on Ehrlich's ascites tumor cell, the author
studied its effect on the number, mitotic phases and DNA ontents of the cancer cells.
Test animals used are 80 mice each wighing about 1520 g. To these animals 0.2cc cell suspen-
sion of Ehrlich's ascites tumor cell is transplanted intraperitoneally and one week after the
transplantation 0.2¢c of 2%-, 1%-, 0.5%- OX substance is injected intrapeitoneally to these
animals. By observing the changes in the cell counts, mitotic phase, and the DNA contents
in each cell (with spectrophotometry) at the intervals of 1, 3, 6, 9, 12, and 24 hours
after the injection of OX substance, and the following results were obtained:

The nomber of cancer cells has bean found markedly decreased; nomely, after one hour
it is down to 78 per cent of the original count; down to 44per cent after 9 hours; and
down to 46.2 per cent after 24 hours. As for the mitotic phases, metaphase, anaphase telo-
phase have been increased and the number of cells undergoing mitosis is diminished. Moreo-
ver, as foer the DNA conteUts per cell, there can be observed an increase ni the number of
cells with a markedly small amount of DNA, while the cells undergoing duplication due to
mitosis have been found decreased in nmmber.

From these faets it is concl ded that OX substance acts on Ehrlich’s ascites tumor cells
as to induce the following disturbances: (1) cell destruction, (2) impairment of the activity
in mitotic apparatus, (3) disturbance of the DNA synthesis, and (4) elicits atypical cell

divistion.




