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Osteogenic Effect of Genistein on Cultured Bone Marrow Cells
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ABSTRACT

The effect of genistein, a soybean isoflavone, on new bone formation by bone marrow
cells from mature rats and humans was examined. Bone marrow cells were
collected from the femoral diaphysis of 7-week-old Fisher rats, cultured in MEM
containing fetal calf serum and then cultured with or without the addition of
dexamethasone to the bone-forming medium. Genistein was added at concentrations
of 1075 1075 1077 or 10°® M. Bone formation was examined 2 weeks after culture.
After informed consent was obtained from a 55-year-old woman with lumbar
spondylosis deformans, bone marrow cells were collected from her ilium for culture
by the same process, and bone formation investigated. In both rats and humans,
when dexamethasone was added to the bone-forming medium, genistein (107 M and
1078 M) caused a significant increase in the levels of calcium, alkaline phosphatase,
and DNA compared with cells not cultured in genistein. In conclusion, genistein was
found to promote bone formation at physiological concentrations across species, and
thus may be useful as a bone formation-promoting factor. Soy Protein Research, Japan
6, 128-134, 2003.
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HTEEMH
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7 MG HEFischer; 2 7 v b O KBGO F#HT L D &
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JaAFimi, PrEAl (Sigma) # & OEMERT A M L
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M2 AR, SEMEIMICEBIEL, 407V —7T
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glycerophosphate (MERCK), 82 ,:g/mL ascorbic acid
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wLsrEE (4 °C, 13,000/ 45, 1047/) L, ik
DCa% il L7z, CaldOCPC#: (o-Cresolphthalein
complexion, Wako Pure Chemical Industries, Ltd,
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Hoechst 33258 0.9 mL% iz, #% (356 nm,
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M 5E M 1 EMicrosoft Excel 2001 &/ L, P+
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Whitney® U5 % v 7.
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7 v Mg HillaRs RN O WIRMEE % Fig. 11K,
THAFV R AR L WEEEIL (Fig. 1-A) T,
B0 A RALHASE I R S e A, 73 24
YERAMT A T, HEIEICAGO AR
LA SN %S (Fig. 1-B). Genistein 107° M% R
¥ s &, ARG S NGRS R S5 e h o7z
(Fig. 1-C). Genistein 10 Mz L 728 Clx, b3 »
WAIKALHIAS AL 5N DA TH - 72 (Fig. 1-D).
Genistein 1077 M, 10 Mz L 72 (Fig. 1-E, F)
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Fig. 1. Photographs of cultured rat bone marrow cells after 2 weeks of incubation. A, Dex (-) genistein (-); B, Dex
(+) genistein (-); C, Dex (+) genistein 10~° M; D, Dex (+) genistein 10 ° M; E, Dex (+) genistein 107 M; F, Dex

(+) genistein 10 ® M. When genistein was added at 10" M or 10°® M (E and F), it was macroscopically

obvious that more white, calcified nodules were formed than in the absence of genistein (B).
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Fig. 2-A. ALP activity of genistein-treated rat bone
marrow cells cultured with dexamethasone.
High activity was observed in cultures with
10 "and 10 ® M genistein.
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NBH, ARSI SN aho/. 5 M
HiMilek % (Dex(+), Genistein 107° M, Fig. 1-C) @
PARZEBAM SR C 1L, Brasfile ot s n, &
OFEBEIRONL o7z, Ty N EHMIEE
(Dex(+), Genistein 1077 M, Fig. 1-E) {7AHZ=FAM S
gci, BafifuidEsibl, AaREEE»SHILS
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ni.
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Fig. 2-B. ALP activity of genistein-treated rat bone
marrow cells cultured without dexamethasone.
Values were lower compared with culture in
the presence of dexamethasone, but the activity
was relatively high in cultures with 107¢, 1077,
and 107 M genistein.

MLZzway ba— L EOMICEREEZRD. 10° M
T, Iy ha—VHHICHLAERICHR SR L
%o 72 (Fig. 2A).

TEYAYIUIARE genisiteinZ /L TV
Wy b= VHEOALPTEHEEATIEIRIELL T Th -
7. L2L, 2 ¥ hba—VEHc~x, 1075 1077 M,
BLUL0* MORRETHBEICALPIHHEMEA 1A L 72
2, 107° MOBETIE LA L 00FEEITRED %
o7z (Fig.2B).

Z v M EEHRIEERFICH (T 5Cag

TEH LAY ARE genisteinDiEEA107, 10°°
MoOgEEcay ba— V2L LAEEIZCal ERH L7
A%, 107°, 107 MOJEE T, Ml sh, a» hu—
Ve DORICHEZD RO (Fig. 3A).
TEYAYIUIFERBE STOS IV — T TCaldill
EREIELL T CTH o7 (Fig. 3B).
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Fig. 3-A. Ca level of genistein-treated rat bone marrow
cells cultured with dexamethasone. High
levels were observed in cultures with 1077
and 10~® M genistein.
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Fig. 4-A. ALP activity of genistein-treated human bone
marrow cells cultured with dexamethasone.
High activity was observed in cultures with
10 "and 10 ® M genistein.
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Fig. 3-B. Ca level of genistein-treated rat bone marrow
cells cultured without dexamethasone. Ca
was below the measurable limit in all cases.
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Fig. 4-B. ALP activity of genistein-treated human bone
marrow cells cultured without dexamethasone.
ALP activity was inhibited by 10~° M genistein.

10" MTDNADEfER/RL, I FE— VL DR
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VB LA RIS DNAIZNH S v (Fig. 5A).
TFTEYAYYUIEARE  genistein®iEFED100 M,
107"M, 10*MT, #FF+a > ba— )Ll LDNASDS
FRL7ZODOFEATIHEDOLNT, 10° MTIHAE
IZDNAZME T L7 (Fig.5B).
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Fig. 5-A. DNA content of genistein-treated human bone
marrow cells cultured with dexamethasone.
The DNA content was high with 1077 and 10°*
M genistein, but was decreased at 107> M.
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Fig. 5-B. DNA content of genistein-treated human bone
marrow cells cultured without dexamethasone.
The DNA content was reduced by 10°° M
genistein.
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