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Anti-osteoporotic Factors Found in the Soybean

Shigeru MATSUZAKI, Takeshi SAGA and Kaoru ICHIMURA
Dokkyo University School of Medicine, Tochigi 321-0293

ABSTRACT

Epidemiological studies have shown that incidence of osteoprosis in Japan is much lower than
in European and North American countries and that signs of this disease here are not so severe
as in these countries. It has been suggested that the Japanese diet rich in products of soybean is
beneficial for the prevention of osteoporosis. In the present study, isoflavones such as genistein
and daidzein and an extract of soybeans were tested for their preventive effects on bone
metabolism in ovariectomized rats. Both genistein and daidzein were effective in lowering
urinary excretion of pyridinoline and deoxypyridinoline, markers of bone resorption. An
extract of soybeans which contained neither genistein nor daidzein also suppressed bone
resorption.  This extract, unlike the two isoflavones, increased the uterine weight of
ovariectomized rats. These results show that soybeans contain estrogenic factor (s) other than
genistein and daidzein which suppress bone resorption in ovariectomized rats. Identification of
the anti-osteoporotic factor (s) in soybeans is now under way. Soy Protein Research, Japan 2,
83-87, 1999.

Key words : genistein, daidzein, soybean, ovariectomized rat, osteoporosis

RENRATICL 2 L, EHETERFERL TV 5 5EF
MEFCRA LT, BHBEDHEMELS, Lid
FNIZEBERPL LW EDRBENTHBY, #
DERO—DIEEILEEFNDA VT TR BHITH
NTwb, BHE, V75K ORBEEEIIEARA
KA E B NIHELYRT Y. SHITEHIC

SICEINDEAYV TSR DEHBRIEDFIHICER)
THHLIERRETALDTHA. LL, THRA

*F 321-0293 Wi FHSE ER LA AT Jb/INH 880

KE-ABAEMWR Vol 2(1999)

V7 IRYPARLICBEHMBIELS FHT 2L M
wf@%%%&ﬁ&m%<i&w.it,Lﬁﬁﬁw
HOE, AV7SRIDHRIZLLEDONE D) DHAHT
ZP)% 3,4)'
FITHRAIHBBREMBEDET L E L TIIHESH
By P EREMLTERICML. AV T7I7KRID)
LTOREHIIDO R ) SEBICEETASAEA LT
ZATAVE, :n%®4775ﬁ>% FhWVKE
B FEO%RS LT, BRBNCRITTRIREFN
7z,

83



b1 *
24
10 AAER O M Wistar ST 7 v b & & ¥ 7% — VEREET
WO EAERR LT, ERRICH L.
HAES KU AEHEY
Ta-ZF VI AT TF =), F4EL 2, &

ZAT A4 kY et (St Louis, MO, USA) X i
AL7z, REHEYE L CIFERERE S hEER
DEMEME LT, AV 75Ky BLUOEY 3K
EEELVWEEZONBMS B, T, KEEM
Mt TR Ry (15Lke) THiE LBEZES
L7ztk, #NE U H5 )N -74 5 4 (300 mm x 55 mm)
IZWE ST RO LG REEE, 1) AFH Y, 2) A
FH v BTV (1001, VIV), 3) ~FH o EE
BrFN (5:1,VN), 4) Bkl 5 LB LU5) 7+
N ERRAGTIERRER L7z, B S L CEEEns
WS04V TR BEIOYSY I D KEETRWES
ETHENDT, ThERTHBYE LTHW .
FOMSEBEZEL, F L4 BICERLERICH
W7z,
EBHE

BB S v NCFA¥AL Y, 2 AT A4 %5
mg T OBLORTMEYE4H 10, 3BMICEDE
VY FTROKRS L T AN OB a-
IFZNIRA LTV F— NV EER 01 mgkg 3D 3BE
WEYVBORS T2 L ICE VBB L. RN EE
MEOFRH~—"H — 2 WE L TITo 7.

BREEE

BRND—H—TosREEY Y1)~ (Fig 1)
BLUOTHFLE) T ) 0 (Fig 2) #Ritx, gt
FREECII NG & 21T L7z, SRR R CIdmd
9L LABIMERDS AL, ik, T2 oy
CORZTEHERMPIHR SN L Botelcd b 25
N5, ERBEEKT Yy MIlTag-ZFNVIANF Y

— v (01 mg/kg FE) % 3:EBICE Y EHRS L7
LB, RPEUT ) UyBIUTFERIEY VY
VLS IERFELIZIFEEEICEELL. —F, K=
MRS HETIIRTEY Y /)y, FEFLE) Y
) EE D 3EMRIZINERBREE & A Bl
RO OHNT: (Figs. 1,2). 2Fh, KEMHEYI T
bay s RIZRBEE SRR IR Lo #E 2
Lha.

84

=71,

BEBROY— A —ThAMELATAHINLY

VEIZEDERBEIIBWTY, AEICEE YRS L

Ao 7z (Table 1).

Td,

HAHI.
VEBEDOEE 2 RS hh oz,
LA MU EHRSTAE,
L7277,
¥ 7: (Table1).
s 47228,
m:i)\:éimm
EEDIC

INE, TR OEEIZL -
BWRIEHEVEEL TR VWI L 2RTOT
T/, B ELWTNOEREICBWT

IR ERFIIITEE
MILATO— VATIEEEBELTIET &
—%, RKEHHYRTEEE%2 %4
MHEEE TGRS o7z 2
ik, ICHwIA b ERYE
BELWIELERTLIDTHE, B, 20D

ko bt i N m B S = &% R I 1 2R B P ol w e A e

BT aEhhol

80

@
S
T

nmol/mmol Cr.

Al
L

Fig. 1.

(Table 1).

PYRIDINOLINE

p<0.01

r T T —
a 1 2 3

Time in weeks

Effects of estrogen and the soybean extract on the
urinary excretion of pyridinoline in ovariectomized
rats. Rats were ovariectomized at the age of 10
weeks old. 17 -Ethinylestradiol (0.1 mg/100 g
body weight) and the soybean extract were given
orally once a day for 3 weeks. Urinary concentra-
tions of pyridinoline were expressed as pmol/umol
creatinine. Data are shown as means =SD. Each
group consisted of 5 rats except the soybean
extract treated group which consisted of 4 rats.
O—C0O , control rats ; A—A | ovariectomized
rats; x---x ,estrogen treated rats and @---@,
soybean extract treated rats.
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Effects of estrogen and soybean extract on urinary
deoxypyridinoline in ovariectomized rats. Urinary
concentrations of deoxypyridinoline were ex-
pressed as pmol/umol creatinine. Data are shown
asmeans = SD. O—CO, controlrats; A—A,
ovariectomized rats ; x---x , estrogen-treated
rats and @---@ , soybean extract treated rats.
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Fig. 3. Effects of genistein and daidzein on urinary

pyridinoline in ovariectomized rats. Genistein and
daidzein at the dose of 5mg per rat were given
orally for 3 weeks to ovariectomized rats. Each
group consisted of 5 rats except the genistein-
treated group which consisted of 4 rats. Data are
shown as means & SD. ©O—0O, control rats ;
O—C0O, ovariectomized rats ; &---A ; genistein
treated rats ; and [J---[]; daidzein treated rats.

Table 1. Effect of estrogen and the soybean extract on biochemical parameters in ovariectomized

rats
Animals Osteocalcin Inorganic phosphate  Total cholesterol
(ng/mL) (mg/dL) (mg/dL)
Control (5) 340 = 1.1 80+ 04 742 £ 32
Ovariectomized (Ox) (5) 424 + 34 78+ 04 89.4 + 39
Ox + Estrogen(5) 304 + 1.1 66 =03 390 £ 21
Ox -+ Soybean extract (4) 458 + 38 78 £05 848 + 34

Rats were ovariectomized at the age of 10 weeks old. 17« -Ethinylestradiol (estrogen) and the
soybean extract were given orally once a day for 3 weeks to ovariectomized rats. Animals were
killed at 3 weeks of the treatment and their sera were taken for biochemical analyses. Figures in

parenthesis show the number of determinations.
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Effects of genistein and daidzein on the urinary
deoxypyridinoline in ovariectomized rats. Genis-
tein and daidzein were given orally for 3 weeks at
the dose of 5 mg per rat. Data are shown as means
+ SD. ©—©, control rats ; O—CO , ovari-
ectomized rats, 4---A | genistein treated rats,
(O---J, daidzein treated rats.
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