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ABSTRACT

Isoflavone (IF) and trypsin inhibitor (TI) are identified as anti-carcinogenic substances of
soybean. We have shown such effects of soybean whey (rich source of TI) in mice and rats.
However, when we switched dietary protein from soybean to casein, the effect was not observed.
We hypothesized that the effects may be due to the combination of TI and IF and this study was
designed to clarify it. IF was supplied by embryo bud (EB, rich source of IF). Five diets with
different combination of TI and IF were prepared. They were; Casein diet (TI, 0 U/100 g diet ;
IF, 0 mg/100 g diet), SPI diet (TI, 422 ; IF, 55), SPI+TI inactivated SP diet (TL, 310 ; IF, 81), SPI
+TI active SP diet (TI, 1310 ; IF, 81), and SPI+TI inactivated SP+EB diet (TI, 290 ; IF, 97).
Incidences of the mammary tumor were 95, 75, 80, 55 and 30% in the Casein, SPI, SPI+ TI
inactivated SP, SPI+TI active SP and SPI+TI inactivated SP+EB group, respectively. The
results support our hypothesis that anti-mammary tumor effect was due to the combination of
TI and IF. Soy Protein Research, Japan 2, 99-105, 1999.

Key words : trypsin inhibitor, isoflavone, mammary tumor, rat

*T 770-8503 BT E AT 3-18-15

AE/-ABEME Vol 2(1999)



A, IREFTIUENIHFRLETY ZADEE
MWART y FONERAN LT, KEFRZADER
THoHIEEWPLPIZLTELY, KEFIA DR
FErU T4 e — (T THhH?,
BRLABEEAT AR ORYEITINIZL S
EEZTEL. EIADPFADVRF ARG RE LT
FIF L CW2e RS 72 ATE (SPD 00L& 2
%,4775%?0N2mw)tﬂ(mﬂk)%#

DEATVWL I LN bD o725, KEOHIH AVER
%Wﬁ#ém\@ TIZTTHRLFLHMOENTS
n‘ﬂwu%ﬂi, _ni’c W L 7-fbA
WL 200, [FICEB0h, FREDTHE

%@ﬁ#%%f m_&%%%tfw5 zZ
T, CORETHALPIZT L7012, AOEE WY
BEx&USPIOfb iz, #NoHax&ThurtS v

EL, INENR—ALTF #5635 RKERH#Z A7
EB f, n%@ﬁ#akﬁ+14%mitwmyﬁﬁ
TPV FNLEFT LV PO—LVAETY Y ADEE
WAL ﬁT%FﬁE}c TORBEELE LA, kS
EHERNTH o720, ek, KEORIDAICET 2
B A S BB DT> T B, TF ORE
R IR ﬂﬁA@ﬁiMﬁA 2 SR
%yt@ﬁiém%ﬂ%w , RICHSADTRESE
7y POIPAET NI
BEE-AHERRIA LA v TH—L, F2&8ET5HK
RE A Nz S KGR, TI 2 &893 5 KRERTA

)71/

iﬂ]%ﬁ“

-
—

Fok 1

2 Url ﬁ‘AxJJ%’i’pﬂ’\f .

Mz kT AEBLOWTFR G Aoy bo—
VETISHEMSTE L, BERAR, EEEYE, PHE
BEEL EERRARHER, JOMRICBNT O BHE
FOENE %, MPEOMREBEICIT S LIET
Ehahors”,

CO2MOEBREELUEROIFERLETEZL L,
KRBT A ROV AIGIZIRE, ERELAHED
SPITIRBI AN YA Y TIEBISR VT L4 RIE
LTwa, ZOZ LTI EAIEIF BMORETIER
(TEDOIENLETHLOMS Lz,
ZITAENL, AE¥A ARV PO—LE L,
SPIEICARERRE # HASHLETCTIE FOEHE
ERRAIIBILESE, INOAYLFEMICER LT v b
DIFATTIVIIH LT, EDOX I ICEELRITTH
R yAN

7 *

WO SDRMET v M EHV, AEAS BB, SPI
ﬁﬁﬁﬂ+TMwﬂﬂﬁiﬁﬁSﬂ+ﬂﬁﬁ%ﬁ
SRR, SPL+ TINEMAKRT + 3% EEMETED 5 &
HTENEN 20T D 18 EMAE L7, Tablel IZK&
FHRBLOURBTO TIEES L IFIRELRLL.
T PO NVEThbbEAEYS Y EEFCABEIEICH
YA VR, MO4TFEETRTSPLE7-ARE

iR L
L7z, SPITEIZ - A% BHEIC SPLICE &L 2 7

Table 1. Dietary composition and concentration of trpsin inhibitor and isoflavone

(1100 g)
. SPL+TI
Casein SPI maftljxlfzg(li Sp ;Ei:’gp inactivated
SP+EB
Casein (g) 27.2 0 0 0 0
Soybean protein isolate (SPI) (g) 0 276 20.3 20.3 19
Soy powder (SP) (g) 0 0 20 20 20
Embryo bud (EB) (g) 0 0 0 0 3
o-Starch (g) 39.9 39.6 34 34 329
Sucrose (g) 19.9 19.8 17 17 16.4
Vitamin mixture (g) 1 1 1 1
Mineral mixture (g) 5 5 5
Cellulose powder (g) 2 2 2 2
Soy bean oil (g) 5 o 5 0.7 0.7 0.7
Trypsin inhibitor (U) 0 422 310 1,310 290
Isoflavone (mg) 0 55 81 81 97
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Table 2. Comparisons of body weight, food intake and food efficiency of rats fed five different diets for 18 weeks"?

Food efficiency

Diet Initial weight Final weight Food intake s

ratio
g g g/day

Casein 1814 = 4.3 3784 £ 98 289 =05 56 £ 0.2

SPI 180.8 & 4.3 396.2 = 10.0¢ 286 =03 6.0 = 0.3

SPI+ TI inactivated SP 180.7 = 4.4 3505 £ 7.3° 280 £05 48 £0.1°

SPI+TI active SP 181.0 + 44 3397 £ 77 286 + 04 44 +02°

SPI+TT inactivated SP+EB 1798 = 44 3059 &+ 7.4 278 =06 36 £ 0.2

! Each value represents mean = SEM of 20 rats.

2 Values with different letters in the same vertical column indicate significant difference by Duncan’s multiple range

test (P<0.05).

3 Food efficiency ratio = weight gain (g/day)/food intake (g/day) X 100.
4 SPI, soybean protein isolate ; SP, soy powder ; EB, embryo bud ; TI, trpsin inhibitor ; IF, isoflavone.
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Incidences of the mammary tumor in the Casein, SPI, SPI + TI inactivated SP, SPI
+ TT active SP and SPI + TT inactivated SP + EB groups for 18 weeks. Rat number
of each group was 20. Values in each column show trypsin inibitor (unit/100 g
diet) and isoflavone (mg/100 g diet). SPI, soybean protein isolate ; SP, soy
powder ; EB, embryo bud ; TI trypsin inhibitor ; IF, isoflavone. Statistical
difference was observed by chi-square test (P < 0.05).
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Average tumor number in tumor-bearing rats fed casein (n=19), SPI (n=15), SPI
+ TI inactivated SP (n=16), SPI -+ Tl active SP (n=11) or SPI + TI inactivated
SP + EB (n=6) for 18 weeks. SPI, soybean protein isolate; SP, soy powder; EB,
embryo bud ; TI, trypsin inhibitor ; IF, isoflavone. Values are mean &= SEM. Bars
with different letters indicate significant difference by Duncan’s multiple range test
(P<0.05).
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Fig. 3. Average tumor weight in tumor-bearing rats fed casein (n=19), SPI(n=15), SPI
=+ TI inactivated SP (n=16), SPI + TI active SP (n=11) or SPI+ TI inactivated
SP+ EB (n=6) for 18 weeks. SPI, soybean protein isolate ; SP, soy powder ; EB,

embryo bud ; TIL trypsin inhibitor ; IF, isoflavone.

Values are mean &= SEM.

Statistical difference was not observed by Duncan’s multiple range test (P > 0.05).
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