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Affinity of Experimental Cancer of Unsaturated Fatty Acid
Effected by X-Ray Irradiation on Living Body
Part 2.

By

Takeru Shiaku
Department of Radiation Medicin Okayama University Medical School
(Director: Prof. Toshimitus Takeda)

Formerly in the first report the author tried an experiment with the experimental
«cancers which was labered 21 to the OX substance, a sort of unsaturated fatty acid
extracted from irradiated rabbit liver by Yamamoto, and recognized that the OX su-
bstance had affinity to cancer cells. Now the author labered the same OX as Fe and
experimented the affinity of OX substance toward experimental cancers.

First the H of carboxylic base in OX substance was substituted to Na in alkaline
solution. Then 5Fecl; was added and Na was substituted by 5Fe to gain ¥Fe-OX. This
was brought into suspension by tween 80, of which the concentration was 2.0%. It is
very stable and shows little change for long time. Eight-week-old hybrid rats were used
as experimental animals. Two million Yoshida sarcoma ascites cells were transplanted
into their femoral intra muscles and tumors grown to thumb cap size after five days
were used. To these tumors, 0.5 cc of colloidal solution 59Fe-OX was injected through
their coccygeal veins. After slaughtering with the lapse of time, their internal organs
were taken out and their counts per 0.5g were measured by scintillation counter. Mo-
reover each organ was fixed with osmic acid and made to paraffin sections. After they
were stained by hematoxylin-eosin, their fat and tumor cells in tissue were studied.
The results were as follows ;

1) Yoshida sarcoma, transplanted into femoral intra muscle, took 5Fe-OX speci-
fically when compared with other organs and its up-take rate incressed it three hours
and twelve hours.

2) In tissue picture, fat particle stained inblock with osmic acid was seen in the
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tumor tissue excluding the first hour. The increase at the part of degeneration necrosis

in tumor tissue, karyopyknosis, and chromatolysis were also admitied. REspecially the

increase of partial necrosis was seen in the tumor tissue at its third hour.
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Table 1 Counts of **Fe-OX in Yoshida sa-

rcoma transplanted into intramu-
scle, natural backgroundl1(71/cpm.

1| 38| s 9‘ 12 | 24
Blut | 38207 1731[ 1617 1295 1733 1695
Lunge | 1754| 1464| 1593 1277 1313[ 1358
Leber | 1944 1934 1562 1301 1704 1741
Milz 1651) 2357| 1713 1290 1913/ 1491
Niere | 1420/ 1436 1305 1274 1413 1300
Tumor | 1511| 2387 1331 1247 3180 1344
BRC U CHESR - B G TRE LD DT
o FoKE XZOXE% tween 80 TELURH
W L7=bDEZEY B S TN L A R,
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{LEET A,
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SETHEM L. 235 HEE N RN 24
F Ratte IZH:FE L 3 HRSEEE 1222728 On
b Ik # Y H UAEEIR AR A0S T 1 YR LY
20077 18 % ABEEZ THABSPICEENI L 5 B B2 H3E
SR ER N REED OB L THEMAL
7z

AIECHEAE Ratte ORMIRL v Mz o4 Fif
Wk 0.5cchESd LRI B L TR 2 B
HU 0.58r YhoArv vy v vrFL—va
YAV — (T AE) THlE L.
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stological findings of internal organs

Fig. 1 Lung.

The hi
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3 hours after i
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Fig. 2 Liver.

3 hours after in‘ection

Fig. 3 Spleen.
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12 hours after injection

Fig. 4 Lung

Fig. 5 Liver.

12 hours after injection
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Fig. 6 Kidney. 12 hours after in
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The histological findings of Yoshida sarcoma

transplanted intramuscle

Fig. 1 1 hours after injection 10
Fig. 2 3 hours after injection 10
Fig. 3 3 hours after injection 10
Fig. 4 6 hours after injection 10
Fig. 5 9 hours affter injection 10
Fig. 6 12 hours after injection 10
Fig. 7 12 hours after injection 10
Fig. 8 24 hours after injection 10
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Bt iEo ¥Fe-OX #HEEL T3, Zhix
B 1ECRY % B-0X o HAME SRR O
ERoO4FE—BLTES. LhoEEn: &R
HFOMHEI NS Z Y v BV BB
W, 2% ¥Fe-OX DEEEAH I H KELL
W, JEERARE D 3 BERD & 1205 2 R i o [
B & 7 OBERRAE S 2\, 1 HHE oMk
DAY YA OEZRTOREECL Y
It °Fe-OX s s &7 L Wi aik-oTh
WETHD, LEMO “Fe-OX o 7w v iz
BRI 223 LT B

I. 237 AERCTY A 5HEMEETRS L
JESGHEAR 1B 0D 0 DT TEH A I v 2
(g 3 IRMFER SRR 2 H@ED b h 7z,
BEESEAR 2 (b L EET Mg 3RME
Db DT TS R EIEC fav 2 T B
BANCHERE LN, 1EHHODDZBRED L
DERER OIEBEHANIZ DY EENET, Bk
i, EASZY, MRIZEMERSEY b, FI24R:
M E oEEEMAReAC EEEERRED b h
7z, X 3WE oEEESC R Tz ofig ¢
ERTHOCEETER . b & OEFMICR
T 1 R E ofififi 2 [BEEER & o 2o bl
o b OB RFHIARIHER & 380 AR kT
ATty Y vy—xF v o T o Ratte

10
10
40
10
10
10
40
10

LA A O O O S

Dl & DERL DT,
% =B

WTAERERE bt o Fe 3R & I AR E R o
BRI Az DIEE T U &, FRIHE 2 KBk
BERE OB EEN TTHROHIR L b I o2 ~x
L OHEOMIERED b T Db, b=t
B F OSSR BY L g 9 wnik %
MF OPR TR X BIEEMAH & ofYR T R
512194548 Ellinger!® 13 4 imasic & b s
OIBIERINT 5 Z LR L, HICZ oBgn
FyxyvalFazFu ilroTtiisnsgs
R ORSEERAIT & B % o L% 272, A Leblond,
u. Segal® 12k % a—9 Vv NREIC fFET
B LMD 7V a—4 v RZUIRREAEINT 2 LR
BB bRk LT IO NE PR B0 37 B i
S Xk BIREHREAIHIE N5 2 2o b ZIZT
EABIBFROBIETEOCRRTH L LTS,
T ORRZ (IR EEES b W - R OFEIFE
T2b0hFh e HEIBREITHEC X 5 2 iy
ZE( LB L CE R, MRSt o A0 Lo
AR O R AR 2 BEREEON TR U BT RS
W2k p#E oA T b Lecithase OFERC & Y BEE
B R EERNR IR PR X A EIH & 0T
L7z, fisE ks oA 10 39258 540 { X
JRINC & 0 AT % LERRABIMERZRL, &
2V 3B EE OFECAVEEER Y B 411 ¢ 118) 19) 20) 2010 22) 23) 20)
220 D P NEEEE A UV T RS T AR %
FHT 5. IUAWIX3000r L @ETe 5508 & 240
BB mAEe U % oI &  AaRiis e s
B & HliH U2 OB L TO X LM



FEAI384E 1 A 25H

7z. THOHEEHC oW T EE OHE TR
W 21274 Brown-Pearce [ RO0IC
XU H Zh 2 R & b #E LSS 0
FHIH OO FEEAELRR & IR OEITE 3 T
5, LEMAAEMEICSK LY in vitro 12 TE4ZL LT
DBz T 5. FH3% Ehrlich fkfiEc
2D in vitro T ®KREE, mitotic appara-
tus OIHHERLE, DN AGKEOE. BERES
ADFHEB ZTHELWLNMI LIz, HADIH
BABSE AN HE B AR 2 ~ 7 Bk
REIEHNC 5 X 5 O X DT D\~ THMHE
Ratte DREEHIR & b S U ISR o ABERTS
HER—THNTHIARE W F DRA L1235 550 85 T
BRICELL TIHCHERACH D Z LEFR T3,
AL TR EHAEMEODN A & LU
mitotic phase 2§ % O XM DEEIZ O\
TSN 6 ~12 R0 2 T FER 22 75 E) 2
L T 35 B 0S40 02 Z U DN A Ak
P E h-flE o E R T 5. :

H AR ACRRIIE 20 R 5 X o
OV TOREDD DEEIZ X EZaENT 1
HefiflsR b TREUTAETT LIRS EE 1 ~ 3 I Ca g
iz &0 6 ~9 Bl CHNEMOMCEE T3 2
E RT3, Tz Gordon® ¥ HPYMERE &
RIS B XFROFRIZ D THIFE L T B
2, HHAMEMSNE 3 HEH o Ratte % 425r T
4T LIRSS 8 206 b 7 HIEBE: L 458 2350~
SOMICIZEL A Y RIS T T 2D 2D ES
UGB oHENEZR T3, At 3:3 7
HiIHH DB 23> U FRASHE20~ 3045 i i A3 45
HEGITRED T 21D 25 1 FRIEC T 0
SFEMENT VL 2B ETEOTWB, MHEEUE
FH 30 13 7 B P RS ACRAMAIIT X5 % 200r & 1000
& AT U TR & A ZLEIAC oW TER L
S22 40~8043 T3 1 EHAVCEE T B I % 16
~UBE E B EEF LT 3.

AEIEL DB O TR S ¥Fe-OX %M
PIBE B2 T AAPIPNIEES S e L 7= B3 3 IReFH & 125§
RV A TR A 2 OFECR 338 3 1 b ofgigix
RIFEEE ORT A7 v P BAERE BT (E

1091

Heag o3 L SRR 0 2122w TF DE
# 2 R AR ES 1 I T BI-OX ¢y
F % 3 H PSR N R A S TR L 2ol &
—F$ 5. OXPHEAXEES oG 22
5 D% bIEFAOERC A ThiE & 46 & b
W& W7 OX Y oBECE SN O 23 3 REE & U
12R:HE R S M-I R 0B H 0S5
FEAI L 3 R E IO RS R 2 B 2 5 &

& RAE—F LB D 12 RRIE URECR 2 F B
EWIHBELRHEOFERE L DT NIZ6 ~ 9 K
TAZAZ AT AT OIS R L€ L T 3 R D
120 ENC B ZLRE U O XU oV A & b &
TH20TIEAND S LIRS T I ER
RFRERLTWE 0L ES. LHADERE
Y HESE T NE O XAE 28 — IR A PR BESRSR D
P % B U T OFFREESSR OHIR L 723143 23
Pazett & LR 2 maE I bh 5.

M AN AT 2 3 7 AR Bijux B IR IR
D EEATRR DA £ { o T2 HiI9Fe-
OX BNEEHc 4R OEREN-EEZRT IO
Th D, 3 3HEME ORI TEEERoHS
RIBESE 2 A O R R R & i EEsE e A s
FeE gk, BNk 0z, Eokk
fid, WO HEEDE THEIBES NOXPE R
TR S LT E A 2 2R L T B Z & 23
BT 5. 4 %37 2@BYetic & 3 EEHSEAT
ByrvFlL—yvavyvryy—EoiEiEiEs:
REEMZEL D b h Zro7z. Z3EHERE
B EDEMNREIT LB bODEELS. FITEL
R D 5 FH A B I ST B il S B TR~ 724 A
RN DS PHER B OREREE( LIS G OEAR TR
EEEPIIHLAEALCORNMARDZ L THB. L
s UM o Jii#s OFERME A T B T A EIRIIER 2338
RE N &S 3RO XN s UIEEsRmb
PERCEAE T F T 2B 2HEH LG 0T 4
A 35 M.

¥ W

XHERBINCE VETH0XPEE YFe 12
THEER USRS~ OBURIME % & HESE ARBEHPY
PTEHEIERS 12D TERER LRk oM ERER &

Et e



1092

57-.

1 & EHPIERBE PR R S5 b DB AR 1
~ ¥Fe-OX % 4:RMNCHEEER L 3 W & 128
RCEIEROMMER L. THAEE 1 R
% BI-OX o MM AR R & £ ¢
—F LT3,

2) MBI T RME 2 5 & oEEE
MAdMERERAER . 4 2 3 v BRI By BIREER 2
SRR DRSS OEWBITER OB, Bok
M, WY EHE DT 2 3RDRENC 3 ATE o
EHEM TR ONBEEORNAR bz,

LIk oRER & h O X PrEN G SEBRESC LB
H2H LESEAEZRTODLELS.

Bia i s ic A HBMY v HRY HHEET so1B
Fili 3% FH 2 JE B B of SR IRT S0 L AR ks ik o
METELIT.

x ®

1) #f : BER:E, 22, Vol 8, 1962. — 2) Davis

et al.: J.A.M.A., 114, 1424, 1950. — 3) Fitzg-

erald, R.J.: Brookhaven Symposia in boloigy.

(The thyrowid), 220, 1954. — 4) Hertz, S. et

al.: ].Clin. Invest., 21, 25, 1942, — 5) Hamil-
ton, J.G. et al.: J. Clin. Invest., 21, 624, 1942.

HARBEZEMRESHRE #5228 4105

—6) BB ARFEE. —T) Wk, HR: RRE.
— 8) Lea, D.E.: Campribge unive. Pness., 1949,
-— 9) Barron, E.S.G.: Advances Enzymology,
11, 261,1951. -—10) Silk, M.H.: Cancer Res.,
18, 1257, 1958. — 11) Dale,W.M.: Radiation
Biology, Mc Graw-Hill Book Company, inc.,
Ipart, 1,255. — 14) U4 : Symposia Cell. Chem.,
9, 141, 1959. — 15) #oK - MILEF &M, T2,
1261, 1960. -—16) #KK : MILEZESMERE, 72,
1561, 1960. —17) /& : AEEE, 19, 2331,
1960. — 18) /B ¢ AEMEE, 20, 28, 1960. —
19) {24 : HEWEE, 22, Vol. § 1962, — 20) {&
Ko: Ry, — 21) AR : MILEESMERE, 71,
2393, 1959. — 22) |UAfh : [ LR ESMEE, 71,
3194, 1959, — 23) #kRE, WAL : MILESS8E
%, 72, 1307, 1960, — 24) #RiB, UA&4fD : @
BELMuERE, 72, 1198, 1960, — 25) #kR, L&
i ¢ L BE 24 REEE, T2, 1783, 1960. — 26) Hi
fa : WL SEaEsE, 72, 1203, 1960. — 27) #
fi : ML B AR kEE, T2, 1439, 1960. — 28) &
& : BHEHEE, 20, 33, 1960, -—29) &4k : HE
sk, 19, 1628, 1960, —30) #+3 : MILESE S
Rk, T2, 951, 1960. — 31) FH o : FILEF LM
36, 72, 1555, 1960. — 32) Fn : WILES 28
3%, 72, 1269, 1960 "—-33 ) £[M : HE#KE, 10,
30, 1950, — 34) %M : HERK:E, 11, 35, 1951.
-- 35) Gordon, F.J.: Cancer Res., 16, 930, 1956.
-—36) MMH, #H: HEfEE, 14, 79, 1954,

gy



