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ABSTRACT

The in vitro anti-tumor promoting effect of hypocotyls from fresh soybeans was evaluated. The

dimethyl sulfoxide extracts of hypocotyls showed stronger inhibitory effect than that of

soybeans on Epstein-Barr virus early antigen activation induced by 12-O-tetradecanoylphorbol-

13-acetate. Daidzin, one of isoflavones with the highest content in hypocotyls, was also inhibi-

tory. An in vivo evaluation of anti-tumor promoting activity of hypocotyls against the mice

skin also revealed a significant inhibitory effect on tumor formation. Rep. Soy Protein Res.

Com., Jpn. 18, 125-129, 1997.

Key words : soybean hypocotyl,

anti-tumor promoting effect, Epstein-Barr virus-early

antigen, mouse skin tumor, isoflavonoid
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Raji #Bf20> EBV $iEEH %
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fEo 7z, HIREZIE37°C, 5% CO, DM T48RFEREE L
Jo. BEEEER, NV — TR - EEREHE
L®, 1,000 rpm TI103&E 0L, EEE2RELLE,
0.1mL ® PBS WEELI:, AT74 R 7 A WEIE
L, FIA4P—CTRESHEERIE, 7LD
SHEIEE Uz, Bifs, EBV IRYE L7 HIREEERE
DIME® PBS 12 & D 100fF0BEICHERL D%
e T, STCTHABRIGS €7z, Kbk, RBZm
2726 PBS TATA KT I AR LRI
%, PBS TS A FELHit b IgG (FITC %)
ZEE, WX LUIDRETITC, 0BRSS, #
Dt%, EEEMZ T PBS THEL, W%, HAK
(7)o —n20%) ROBEYE, HN—T T2 %M
e, HOGEEMES TEIZE L, #5000/ L Lo EBV-
EA FHEMAOLE (%) 2Rk,

In vivo <77 RAEERE 2 EFEERY

ICR M~ R (688 2 AWT, BEBEHEDHIZD
5L, RELETTIMEDr—y, &I ELT
UTOEEETT-o 7z,

RURAEHEERAELLZZEHID, 701
mL) WAL 72 DMBA (100 g, 390 nmol) %¥&7m
LTA =vz—var&2fTwn, 20 15HEBEED S HER
<A EIEE (1~ &9, &, RZc7

Table 1. Isoflavonoid content of soybean hypocotyls

Isoflavonoids  Raw hypocotyl Roast hypocotyl
ug/g dry matter
Daidzin 7,715 4,805
Genistin 1,342 1,180
Daizein 143 1,621
Genistein 34 338
Total 9,234 7,944
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Table 2. Inhibitory effect of the extracts of hypocotyls, soybean and
daidzin on TPA-induced EBV-EA

Percent of EBV-EA positive cells® (% of viability®)

Test substances®

Concentration of test substances (ug/mL)¢

100 10
TPA(—) TPA(+)® TPA(—) TPA(+)®
Hypocotyl (raw) 0 (60) (60) 0 (>70) 17 (>70)
Hypocotyl (roast) 1 (60) 0 (60) 0 (>70) 23 (>70)
Defatted soybean 0 (60) 17 (>70) 0 (>70) 32 (>70)
Daidzin 0 (60) 16 (>70) 0 (>70) 5 (>70)

aValues represent means of three separate experiments.

®Values in parentheses are percentage of viable Raji cells.

°The control without test substances showed less than 1% of EBV-EA
positive cells in the absence of TPA and more than 709 viability of the
cells. In the presence of TPA, EBV-EA positive cells were 34% of total
cells and the cell viability was about 60%.

4Detailed description is given in Materials and Methods.

eTPA (+) represents 32 nM of TPA which was added to the medium.
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Fig. 1. Effect of hypocotyls on TPA induced papillomas. (A) The number of animals
having papillomas. (B) The number of papillomas occurring in each animal.
[, TPA (1.7 nmol); &, TPA (1.7 nmol) with raw hypocotyl (50 xg); O, TPA
(1.7 nmol) with roast hypocotyl (50 ug).

AE-ABBWHRSEE Vol 18(1997)

127



3, BEERERIE, 1~2%D7 4 FUrBESATHS
P, KERE T0.88% ICE T3 2, KT 2T,
0.1~0.5% DY K= 2HFATEY, KEREH T2
RIWCET B, BRHELTEBREAZY R BINE
IV RTa—NMETERDS 2™, K= izt EBV-
EA REOMEMRLBE SN T B2, SEOK
B Rg, MEERNA Y 79 RV IcL 2R 2 RET
2bDTH5 (Table2), 41 V7 IRV EFR=VD
HEFERZOWTHNET 2LESH 5.

Bl 59w h s M) Ay iR, BEEASHY,
RIE O SHLE EE - B2 &R, Fox
Y7774 VEBRBEER (TAEY Y A FRAF
vv) OFEERE, BOSaE—y a rO—ED,
RECED2EERLTWEY, SHOERTHOIZE

E 3

BOARERETIZ, B X 28I LD F ) Ay A4
YEES —EEIREbILTWL S GRFER), —F, EBV-
EA EBIcL T, KEEEOFREICTLTYH, &
UK G RRE X HIHIZIR D3 - T 7z, LI EDEEIR,
TBOMEWERATIE N Y4 v e B~k b4 Y
77 R OEROANECEETRBEL TV,
REMEORIE 70 € — 3 VHIHERIRIC D W T,
4V 7 7R & DA O L & HREETE O %]
PEELGEERLLTVS, 2%IXHEEI5EIZ O
T, BAERPTOVNENDIZEEZONDS, &5,
KEREF DA Y 75 Rt cBL T, iE
AR = AL, EANDER DAL, FBAOHEFIEDW
TESIHERLTWLLERH S S,

¥

EB VA NV ABMALRABRE RV, RKEMMOFRE o€ -y 3 VHIGWER2HRET L7z, K
TEEHHIE, £THREICHIMEIER %2R, BI2100 ug/mL OBEE T ITERE M08
Zah, 10 ug/mL OBEETHIHEEME 2R UL, BEAE CRIMFFEERTE L > Tk,
RERHIZ S ENTHLEA4 Y 7 7R THhEOIEEESMRE S W, B~y A KE 2 B
FEARICB VT, ERUCERATREEE b FHEEOME 2R U, U LRI, KT
KEENTVEAY 7 IRVICLBFBE ot —y a VIEERZFRL T0n 5,

X

1) Messina MJ, Perskey V, Setchell KDR and
Barnes S (1994) : Soy intake and cancer risk : a
review of the in vitro and in vivo data. Nutr
Cancer, 21, 113-131.

2) Coward L, Barnes NC, Setchell KDR and
Barnes S (1993) : Genistein, daizein, and their 8-
glycoside conjugates: antitumor isoflavones in
soybean foods from American and Asian diets.
J Agric Food Chem, 41, 1961-1967.

3) Zaizen Y, Tokuda H, Nishino H and Takeshita
M (1997) :
hypocotyls on Epstein-Barr virus early antigen

Inhibitory effect of soybean

induction and skin tumor promotion. Cancer
Lett, 121, 53-57.

4) Kapadia GJ, Sharma SC, Tokuda H, Nishino H
and Ueda S (1996) : Inhibitory effect of iridoids
on Epstein-Barr virus activation by a short-

term i vitro assay for anti-tumor promoters.

128

o

Cancer Letters, 102, 223-226.
5 Ito Y, Kawanishi
Takabayashi S (1981) : Combined effect of the
extracts from Croton tiglium, Euphorbia Lath-

M, Harayama T and

yris or Fuphorbia Tirucalli and n-butyrate on

Epstein - Barr virus expression in human
Iymphoblastoid P3HR-1 and Raji cells. Cancer
Lett, 12, 175-180.

6) Ito Y, Yanase S, Fujita J, Harayama T,
Takashima M and Iwanaka H (1981) : A short
term ¢n vitro assay for promoter substances
using human lymphoblastoid cells latently in-
fected with Epstein-Barr virus. Cancer Lett, 13,
29-37.

7) Honda I, Tokuda H, Kozuka M, Yoneyama K,
Nishino H, Iwashima A, Shibagaki M, Noma
M, Takahashi N and Yoshida S (1991) : Inhibi-
tory effects of 3-nitro-2,4,6-trihydroxyben-

RKE-ABERRESSHE Vol 18(1997)



8)

9)

10)

11)

12)

13)

14)

15)

KERLABEFRSEFE Vol

zamides on Epstein-Barr virus early antigen
induction. Cancer Lett, 59, 83-88.

Sanford KK, Earle WR, Evans V], Waltz HK
and Shannon JE (1951) : The measurement of
proliferation in tissue cultures by enumeration
of cell nuclei. / Natl Cancer Inst, 11, 773-795.
Kapadia GJ, Tokuda H, Konoshima T and
Nishino H (1996) : Chemoprevention of lung
and skin cancer by Beta vuigaris (beet) root
extract. Cancer Lett, 100, 211-214.

Wattenberg LW and Leong JL (1970) : Inhibi-
tion of the carcinogenic action of benzo(a)-
pyrene by flavones. Cancer Res, 30, 1922-1925.
Diamond L, MacFall R, Miller J and Gelboin V
(1972) : The effects of two isomeric benzo-
flavones on aryl hydrocarbon hydroxylase and
the toxicity and carcinogenicity of polycyclic
hydrocarbons. Cancer Res, 32, 731-736.
Nishino H, Iwashima A, Fujiki H and Sugimura
T (1984) : Inhibition by quercetin of the promot-
ing effect of teleocidin on skin papilloma forma-
tion in mice initiated with 7,12,-dimethylbenz-
(@) anthracene. Gann, 75, 113-116.

Fotsis T, Pepper M, Adlercreutz H, Hase T,
Montesano R and Schweigerer L (1995) : Genis-
tein, a dietary ingested isoflavonoid, inhibits
cell proliferation and i vitro angiogenesis. J
Nutr, 125, 790-797.

Anderson RL and Wolf WJ (1995) :
Compositional changes in trypsin inhibitors,
phytic acid, saponins and isoflavones related to
soybean processing. / Nutr, 125, 5815-588S.
Messina M and Barnes S (1991) : The role of
soy products in reducing risk of cancer. J Na#/

18(1997)

16)

17)

18)

19)

20)

21)

22)

Cancer Inst, 83, 541-546.

Kondo K, Tsuneizumi K, Watanabe T and Oishi
M (1991) : Induction of in vitro differentiation
of mouse embryonal carcinoma (F9) cells by
inhibitors of topoisomerases. Cancer Res, 51,
5398-5404.

Akiyama T, Ishida J, Nakagawa S, Ogawara
H, Watanabe S, Itoh N, Shibuya M and Fukami
Y (1987) : Genistein, a specific inhibitor of
tyrosine-specific protein kinases. / Bio! Chem,
262, 5592-5595.

Matsukawa Y, Marui N, Sakai T, Satomi Y,
Yoshida M, Matsumoto K, Nishino H and
Aoike A (1993) : Genistein arrests cell cycle
progression at G,-M. Cancer Res, 53, 1328-1331.
De Whalley CV, Rankin SM, Hoult JRS, Jessup
W and Leake DS (1990) : Flavonoids inhibit the
oxidative modification of low density lipo-
proteins by macrophages. Biochem Pharmac, 39,
1743-1750.

Ioku K, Tsushida T, Takei Y, Nakatani N and
Terao J (1995) : Antioxidative activity of quer-
cetin and quercetin monoglucosides in solution
and phospholipid bilayers. Biochem Biophys
Acta, 1234, 99-104.

Tokuda H, Konoshima T, Kozuka M and
Kimura T (1988) : Inhibitory effects of 12-O-
tetradecanoylphorbol-13-acetate and teleocidin
B induced Epstein-Barr virus by saponin and its
related compounds. Cancer Lett, 40, 309-317.
Marnett L] (1992) : Aspirin and the potential
role of prostaglandins in colon cancer. Cancer
Res, 52, 5575-5589.

129



