RKERICFEN 2 RS ADFIME ST 5 EHRHBR
Vo EF 3 -

SR R

Study on Cancer Preventive Substances in Soybeans
Hoyoku NISHINO

Kyoto Prefectural University of Medicine, Kyoto 602-8566

ABSTRACT

In the previous study, we showed that genistein, one of the isoflavonoids found in soybean,
inhibited the proliferation of prostate cancer DU145 cells. In addition to prostate cancer cells,
various tumor cell lines were also proven to be sensitive to genistein. In the present study, we
confirmed that genistein has anti-proliferative activity on human tumor cells, including gastric
cancer cell line and lung cancer cell lines. Thus, genistein seems to be useful for the cancer
control in a wide range spectrum. Further analysis of action mechanism of genistein is
important before starting new clinical intervention trials, because of the development of novel
methods, such as DNA array technology and proteomics technology, has recently been achieved.
In this context, we evaluated the potency of genistein on expression of wide variety of genes
using DNA macroarray, and found that the treatment of DU145 cells with genistein resulted in
early induction of cell cycle related genes, such as p53, p53-dependent cell growth regulator
CGR19, MDM2-like p53-binding protein, RBQ-3 and so on. We are now extending this kind of
study by means of DNA microarray. And introduction of proteomics is now in planning. Since
various substances co-exist with isoflavonoids in soybean, studies on these soybean
constituents seem to be also valuable. Thus, we have started to assess biological activities of
these substances, including soyasaponins, tocotrienol, and phytic acid. In the present study, we
confirmed anti-tumor promoter activity of soyasaponin I and II. Soy Protein Research, Japan 3,
59-62, 2000.

Key words : anti-carcinogenic activity, anti-tumor promoter activity, genistein, soyasaponins,
DNA array

RKEWZETN TV LA DLW HTFEA A & 4
LUREMDH B I EDPRBRENT WS, 22 Thhb
i, Y¥=A5FA4 0 REDALVTITR) L K2R E

* T 602-8566  HUAR T b3t XA TR AT aE [ /N B oV

KE-AREHFE Vol 3(2000)

I, FOEMEMEEICE L TR RN TE
FPRLDIC, FoATF 4 VPSRRI AL
WA IEIT 2 2 L AL I L, 20/, 7=
AT A VIR AMIB O A% 5, FOMOIES
MiaOMELIET L L FHL 2L, 51T,

59



$72, 9 v MRSFHNRIE TS 5 B4 Mg o i8E &
WHlT20a% 67, BEENIMMEEFETH L
bRVHLE, 2oL RERPL TR Z LT,
FPZAFA L REDL VT TR A FHEEHLERR
Ao TWATHAI LI ETHE. ZDLI R
Bh, NS OERIRRE % BIHT 2 /-0 3T S A
BIEL Y, FIEOREICIES  ORMSLEICR S,
Z OB R @R 572012, DNA 7 L — 5l A5 # 1257
OTHAH) LEL, SRIZOHMEEALTHES
07z,

4, COX1BLUV20EEICHTES AT ¥
DOEIE S TR,

LIAT, AVISHIA F2BEIIEAETLIRE
PREh A C3H/He M~ 7 A 2B 1T 2 BREAERFISA & ]
H4 5 &% LENICIRE L7zas, KREE#MIZIEA Y7
SR A FUSMZ A4 OB AIFRIEEZRTILE
WHAEINTWAI LIBELEZLND, 2L 21,
aYpKE, A 2V =V 6P (74 F V), baTvx
U—) BLUFOEEILEY, TuF T ¥l el
¥ =8N, FOERMELTHIFONTWS, BEHD
Bz, #NLLAMCRE DL DHH LT EINT
BY, TOBRRIEELFETHL. ZOHRENDT
Ta—Fn—BE LT, 46, soyasaponins {ZH L T,
PiBM A TOE = F — B

7% &

REMH

FZAFAET7Fav L)AL, Mg, DU
145 (e bEIMARASAMNE) W/, DNA~ /17T
V—id 7 a5 v 7% @ Atlas human cell cycle array
PRV
DNA ¥/ O7 L —%& BO B FRIRORER
Figlo kS %70 b a— V7T, BTFEEOEN %
To7=.

Cells : DU 145 (prostate cancer cell line, human)
Flavonoids : Genistein (14 uM = ID50)

RNA was prepared after 24 h of incubation with the flavonoid.
}

Analysis by Atlas human cell cycle array

Fig. 1. Analysis of gene expression by Atlas human cell
cycle.
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Fig. 2. Soyasaponins I and IL.
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Table 1. Induced genes by the treatment with genistein

Name of genes 4h 8h 24 h
Cyclin A 17(15-19)
CDKS5 activator P391 3.1(1.6-5.0)

Activator 1 36 kDa subunit 19(1.6-23)
GADD45 2.3(1.7-31)
FRAP 24(14-30)
Cyclin C G1/S-specific 1.7(15-2.1)
HHR 6A 26(2.2-32)
p21/WAF1 1.9(1.8-1.9)
RB2/p130 20(15-30)
C-Jun N-terminal kinase 2 21(1.9-2.2)
C-Jun N-terminal kinase 3 2.7(25-2.8)
p21-RAC 1 37(21-71)
RP-A 4.0(2.0-80)
Cyclin D3 21(14-28)
CDK1 29(15-55)
Serine/threonine protein kinase kinase 1.7(1.6-1.7)

ERK5 2.2(14-39)

Aktl 18(1.7-18)
Superoxide dismutase 19(1.7-21)
RBP2 3.0(2.3-37)
GRB-IR/GRB10 3.2(1.6-59)
Glycogen synthase kinase 3 19(1.7-2.5)
CDC10 protein homolog 2.7(1.7-36) 24(14-4.2)
MEK kinase 3 19(15-24)
RAF oncogene 34(1.8-6.0)
RBQ-3 24(23-26)  17(1.5-2.0)
Serine/threonine protein kinase PLK 2.1(15-24)
p53 25(21-2.7)

p53-dependent cell growth regulator CGR19 1.8(14-2.1) 2.6(1.6-4.0)
Cell division protein kinase 7 2.2(20-2.3)
MDM2-like p53-binding protein 29(27-3.2) 1.7(1.6-17)
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Table 2. Effect on COX activity
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Table 3. Anti-tumor promoter activity of soyasaponins

Inhibition % Ratio
Sample (100 ©M)
COX-1 COX-2 COX-1/COX-2
Genistein 56.7 21.1 27
Indomethacin 84.2 70.6 1.2
=

Inhibition %
Sample Concentration (mol ratio to TPA)
500 100 10
Soyasaponin T 56.4 26.4 0
Soyasaponin 1 49.0 13.6 7.2
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