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Antitumor Activities of Ketol Forms of Unsaturated Fatty
Acids from a Water Extract of Corn Grain

Nobuhiro ISHIHARA, Kaho NAKAGAWA, Fumio SAITO, Kazuo UENAKAIL
Hireshi KUGA*, Akio EJjiMA*, Ikuo MITSUI*, and Keiki SATO*
Research Laboratories II, Tamanoi Vinegar Co., Lid,, 1-32, I-cho,
Kurumano-cho Nisht, Sakai, Osaka 590
* Exploratory Research Laboratories I, Daiichi Pharmaceutical Co., Ltd.,
16-13 Kitakasai l-chome, Edogawa, Tokyo 134

Ketol forms of unsaturated fatty acids, which were derived from linoleic acid, were obtained
from a water extract of corn grair and their antitumor activities was evaluated. These ketols,
especially 13-hydroxy-10-oxo-trans-1i-octadecenoic acid (gamma-ketol), had more effect on various
cancer cells in culture than linoleic acid. In an in vive study, mice were implanted with
mammary carcinoma MM 46 cells intraperitoneally. Gamma-ketol given intraperitoneally cured
the cancer. Other mice were implanted with solid Sarcoma 180 cells and gamma-ketol or linoleic
acid was given by mouth. Gamma-ketol inhibited the cancer, but linoleic acid did not. Gamma-
ketol was evaluated for mutagenicity with Selmonella typhimurium by the reverse mutation
(Ames) test and the chromosomal aberration test with human lymphocytes. Mutagenicity was
not detected. These results suggested that oral administration of ketol forms of unsaturated
fatty acids may be an useful treatment for cancer.
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Ground Corn Grain{50¥g)

|~ axtracted with water{2501)
extract solution

- adjusted to pH3 by adding HCI
cantrifuged .

—
sup. ppt{8608)
l— extractad with AcOEt

AcOEt extract{44g)

= silica.gel column chromatogr.
eluted with hexane:AcDE1=T7:3

Fr.1 Fr.2 . Frn3 Fr.4
(1€5,=85) (1C50=34) - (1C;9=20) (1Cs0>200)

recrystallized from recrystallized from

hexane:AcDE1=5:1 hexane:AcDE1=T:3

at -20% at -20%

colorless crystal (264mg) calorless crystal (116mg)
{a-ketal} (1C50=10.0) (y-ketol) (1C<5=2.9)

Fig.1. Procedure for Isolation of Ketol-Formed
: Unsaturated Fatty Acids. ICs, The

concentration (pg/ml) which caused 50

% growth inhibition against P 388 mu-

rine leukemia.
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CDEENSEEY~F Yy v Ef=FA=T:3 O
BA B CFEEL Lz Wakogel C-300 900 mi (30 X127
mm) ToE, BEECChTLs < bETW, 27
AFEY 2 —AD 2.5~4.5 FREOBHHEEEES &L
TEMR L, BERELR (0.78). ZOBEREDE~TY
v fEE = =T 3 OBRABHEREN L —20°C TR
B35 Lick VERMFHT 20 TERLERIEMRL,
RAEoRfFTOEER Ly hiEbhicffd (116 mg)
A1l & L. ¥, WakogelC-300 &% % 74
se<  EOHFAFY 2 —a 10~25 ZEOESD
Bty 3.58 H bk, R~y v El=F
r=5:1 ORAEEY AL RHEOBRETHER (264
mg) %12, LAm2 & L.

fb&t 1, 2 %% h FREERSH LcER H W
Gardner @4 = & % 13-hydroxy-10-oxo-frans-11-
octadecenoic acid (y-% b — ) & 9-hydroxy-10-
oxo-cis-12-octadecenoic acid (a-# b —n) A7 b
w—FH LoD C, Th¥Eh%® ;-5 b—a, a4 b—
nE LTUTFoERfE L.

3. in vitro HEEFEENEE <7 AHOFEA
Ja P388 L S5ffioe MEM KB (v b SUETE L.
MEN-28 (e » §#), NUGC3 (e b+ § D, MDA-
MB-231 (v F 2%, BT-474 (v + 7)), D67
oy v C FEEEEE & WE Lic. jobk, KB &
MKN-28 13 [ EE A eiREME L 0 #i5% Zidi
AR A L.

BREL LT EETBECLIBELRL aF b,
= b—n, HWBELTY/ -V (FHFAITAZ,
HiEE 99%), 5-FU (RIEKER) RAwi.

P388 {3 5x10%, b hIBEGHIFEL 2.5% 10° cells/well
i s X 5T, 96 well-microplate ifffil, P388 &
2 BEE, e » BN 24 RSB L.
204, 5% CO, F 37°C ¢8 AMNIZEL, HIERT 4
EERIffic MTT[3-(4, S-dimethyithiazol-2-y1)-2, 5-di-
phenyl-2 H-tetrazolium bromide] #¥FINL7A. KT
$EEw R R 150 plfwell ¢ DMSO %4 well 2
%, ERUET 2 4= F vOREEYR 540 nm 2 THE
L, #prEwiEIESR 50% B 1C, RRdic.

4., HIRTRRE - Salmonela typhinurium TA
98 #, TA100 i HLiBRETRRE (Ames Test)
% Bruce N.Ames bOFEMCH»TToT. WEE
LTHgEAl 5-FU (RUEsE), Fev o ¥ vIERE
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