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The effects of 1 25- OH ,D; and genistein on human osteoblast-like SaOS-2 cells GENG Lei CHEN
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Abstract Objective To investigate the effects of 1 25- OH ,D; and genistein on human osteoblast-like SaOS-

2 cells. Methods  SaOS-2 cells were cultured and treated with 1 25- OH ,D;  genistein or both of

1 25- OH ,D; and genistein. The alkaline phosphatase ALP activity was determined by p-nitrophenylphosphate

pNPP . The gene expressions of ALP and osteoprotegerin  OPG  were detected by RT-PCR. The OPG protein
expression was detected by Western blot. Results The ALP activity was significantly increased in 1 25- OH ,D;
group and genistein group. Combined 1 25- OH ,D; and genistein treatment could further enhance the ALP
activity and mRNA expression P <0.01 . 1 25- OH ,D; treatment could significantly decreased the OPG gene
and protein expressions P < 0.01 . These effects could be completely abolished by combined treatment with
genistein. Conclusion 1 25- OH ,D; and genistein have synergistic effects on the differentiation of human
osteoblast-like Sa0S-2 cells. Genistein inhibits the osteoclastic bone resorption of 1 25- OH , D, by regulating the
OPG gene and protein expressions. Combined 1 25- OH ,D; and genistein treatment may have bone anabolic
effects on human osteoblast-like SaOS-2 cells.
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Sa0S-2
Sa0S-2
1 25- OH ,D; genistein
Sa0S-2
1
1.1
Sa0S-2 ATCC DMEM
Invitrogen
1 25- OH ,D, Sigma
Promega
Tag DNA TAKARA
Peprotech EC
1.2 Sa0S-2
Sa0S-2 ATCC No. HTB-85 6
12 10% 10 nmot L'
DMEM 37°C 5% CO,
3 1 6 1%
charcoal-stripped fetal bovine serum
sFBS 10 nmot L~ DMEM
48 h genistein 1 pmol- L'
1 25- OH ,D; 1 nmot L' 24h 48 h
1 25- OH ,D; 1 nmol L'
24 h genistein 1 pmo} L~
24h 48 h
1.3 ALP
Sa0S-2 genistein 1 pmol- L~

1 25- OH ,D; 1 nmol L' 48 h

1 25- OH ,D; 1 nmot L'
24 h genistein 1 pmot L' 48 h
100 pL 2 pg mL™' aprotinin
2 pg mL™" leupeptin 1 mmol L' PMSF  Nonidet P-
40 20 min 14000
/min 4°C 30 min ALP
20 pL ALP
37°C 30 s 405 nm
INITIAL A 2 min FINAL A
ALP ALP U/ = FINAL -
INITIAL /2 x TV x 1000 / 18.45 x SV x LP TV
1.02 mL. SV 0.02 mL LP
1 em Bradford
1
1.4 RT-PCR ALP
opPG
Sa0S-2 genistein 1 pmol- L~
1 25- OH ,D; 1 nmot L™ 24 h
1 25- OH ,D; 1 nmot L'
24 h genistein 1 pmol L~ 24 h
Trizol RNA 2 ng RNA
RT-PCR ALP 5"-GTGGACTATGCT-
CACAACAA-3’ 5'-GGAGAAATACGTTCG-
CTAGA-3’ 597 bp OPG 5'-
GAACCCCAGAGCGAAATACA-3’ 5'-CGC-
TGTTTTCACAGAGGTCA-3’ 441 bp
GAPDH 5’-ACCACAGTCCATGCCTACA-3’
GAPDH 5’-TTCACCACCCTGTTGCTGTA-3’
452 bp PCR 20g L'
ALP  OPG mRNA
GAPDH mRNA RT-PCR
PCR ALP
OPG
1.5
Sa0S-2 6
5% 10° 1 25- OH ,D; 1 nmot L™ 24
h genistein 1 pmot L' 24 h
Microcon-10 20 pg

10% SDS-PAGE
Western
TTBS 20 mmot L™' Tris 500 mmot L' NaCl pH
7.4 0.05% Tween 20 5%
opPG 1:1000 lh
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PeE—Hi. BMA 1:2000 B P, ZRBF 1
h, B 5462 % KA ECL IR 1 min, B FH X BB SEBE
Btk #TER, UESIREE 3 K. 8K
ERERE AESREELRER, U ES T EAR BT
EMEALR . URIESIMHATHEALERHE
%1,
1.6 it 4b8

FIAEMERET 3 RK 4K, ERERKAY
W+ ARMEZEFRIR, B Pasm G 8417 WA K
77 2 53 H7 (Two-Way ANOVA) 4k L Tukey ¥ #4177 #0
KK, P<0.05, RS RELRITFEL,

2 &R

2.1 1,25-(0H),D, . genistein B — & B & I A %}
ALP & ¥ B mRNA ik A9 W

X B4 MEL, 1,25-(0H),D, 4 & genistein £
AIPIEHA AR 9%/ 17%, ZR B E (P <
0.05), fH-F X ALP mRNA M ESXHBRE B EY
W, R Al 1,25-(OH),D, T 4t 32 40 M8 /5 , 7% KL A
genistein, ALP % ¥ & mRNA 2 ik £ 8 3 88 4 43 5 7+
H37%M29%,. EREBE(P<0.01)(FEI1,EI1),

#£1 1,25-(0H),D, .genistein & —F Bk & 1
X ALP {EHEMIE M (n=4,2 2 5)

413 ALP(U-L™ " pg™")
Af B4 2854'+ 108
1,25-(0H), Dy 3404 + 200"
genistein 3359+ 84"

1,25-(OH), D, + genistein 3927 £ 153" "

fE: S M4 8" P <0.05, " P <0.01;1,25-(0H),D, +
genistein £+ 141 5 8 J1,25-(OH), D, 4 I genistein A HL " P <0.05

2.2 1,25-(OH),D, . genistein & — & B & L F %t
OPG mRNA R EHRX MKW

1,25-(OH),D,#M %l OPG mRNA B E A FE ik,
HyExt B4 PR 29 35% (P < 0.01), genistein 28 X}
OPGmRNA REAMERLREVER W, WA
1,25-(OH), D, T4t 32 40 il J5 , 73 S A genistein, OPG
mRNA REBEEHM R LS RAML, BEEZR (P>
0.05)(H& 2,3),

3 itig
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C v G V+G

B 1 1,25-(0H),D, .genistein K& = & 106 45 i JH
AFALP 351 B mRNA £iXE )
fE:Co A WAL Vi 1,25-(0H), D, 8l 5 G: genistein 413V + G:
1,25-(0H), Dy + genistein 1., 54 HUEH AL, P <0.01, n=3

-3

ALP/GAPDH, % of control
o
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C v G V+G

OPG/GAPDH, % of control

C v G V+G

B2 1.25-(OH),D, .genistein & — # B 4 R A
%t OPG mRNA f 5
B Co X B V:1,25-(0H), Dy #; G: genistein 4; V + G:
1,25-(0H), D; + genistein 4, S BEA KL ," P<0.01,n=3
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B3 1,25-(0H),D; .genistein K& — F I & Jii A
X OPC HEAREMER
tE:C: X HR#; v:1,25-(0H),Ds 415 G: genistein #; V + G:

1,25-(0H); Dy + genistein . 53 MM HEE," P<0.01, n=3

Hik,

BIRBR, M FHE 10 nmol - L™ #h 2 K #4 B9 35 ¢
EHEIF Sa08-2 40, 7T 42 3 40 M3 &Y 43 4k, ALP ZE R
KB 8 T+ %, 1,25-(0H), D, Xt st 43 4L 4R 25 #Y 40 Jig
EPERBAEY . AR MIELRAE 10 nmol -
L™ o SE K ¥ B9 3% 5 2 3% 5% Sa0S-2 400, 3 ALP 1%
HE AR LR MMBRE 1.9 1%, 8
ALEFAE 10 nmol - L' 3 2K A4 O35 T 3% 5
Sa0S-2 i ffl , B 5% 1,25-(OH), D, . genistein K& — # B
BN ERRBAE .

BRI Z B SRR £
X DHMAY,1,25-(0H),D, 5 H 4% 324K (vitamin D
receptor, VDR)E A TERE AW, BB/ NBH R |
R4S R, M BB AR AR E AR AE R
WAE A, BERR AR B A TR AR, L RE I BB B MR i
AP REFRBR1,25-(0H),D, ;@ TR B ALP 15
(R 35 B 40 AR 4 R B 1,25-(0H), D, 12 #
BRETRER—-FEEEH. KEFRBEFHEH
RSB RREZREARA N, REAAR
REFERBET «B 3Z{K1E 1L F (receptor activator
of nuclear factor-xB, RANK ) , % 7 % 3 & % ik & B F
YER F AL B 40 B 4 2 4> 3 RANK #9 BT & ( receptor
activator of nuclear factor-«B ligand, RANKL), — & &

BIEHES A BB AT a0 B, 5 8B 40 AR o 1k L
P AR BFHARAT W —-—FEBRP X
(osteoprotegerin, OPG), OPG ] 7= ¥ A 5 RANKL
Za MEBFTAROILRB . FHALERE
7~,1,25-(OH), D, 7] & 3 FE 1 Sa0S-2 41/ OPC EH
MEAMERSE,E7R1,25-(0H),D, @ T AT R EH
it OPC BERAMEAMRE  REHRHFBB AR
FHEREER.

Kt BF 7T & B genistein AT LL S MM R F &
(estrogen receptor, ER) %5 &, R E H R MM K H1E
. RITHRFEAEMDYELRBR genistein MK T
H IR (daizin) ATLI R RMEM KRR Z FBMERAK
A4S R 8 7R, genistein A] 1 1 Sa0S-2 i
ALP 15,31 OPG ZEE R E A RANA 5 (R #1E
B, B X 4% & X. B A, Reo %" 3t
1,25-(OH),D, 5 M 3 K 3 A B & Sa0S-2 40 I &)
REIER#T T RIIR,GREBR,1,25-(0H),D,
ATABERE ALP Y, HIEAERMEF AN
RTF&dE—EMm. H1,25-(0H),D, 5 genistein X}
Sa0S-2 # A RY Ur R 4E A, M o AR 18 . A BF 53 B A
1,25-(OH), D, Tl 4&b 78 40 1 J5 . genistein 7] B 0
ALP {E¥E,ALP EARBITHA B M. BR _EHKE
MR, ATt — {2 #F Sa08-2 MK 51k . [FIAT4E
FUWMEE T 1,25-(0H), D, AL 5 | genistein X OPG
BEAREQARENER . SRBF, —EBKEANA
J5.,1,25-(0H),D, %} OPG % A M & A AP & 1 A H
& H YL R RES genistein (925 M 8 K HE/E A %,
K it BF 55 & B Se0S-2 40 B % 15 ERa 71 ERE'”,
genistein i# i 5 ER 454, AT MR #E OPC ZEMER
By BREALRF , genistein X} OPG % H H
BEAREMHEMERABRFRIT%#EXL, BHEHET
1,25-(0H),D, %t OPG ZEEME QMM HEM, B
genistein O] BEE . 1A OPC EE R EHMER L,
#11,25-(OH), D, % 8 B 40 3 9 1€ 2 1 A , 3Ltk 7T 6
HIE AL A T — 2 Hit.

L EF#,1,25-(0H),D, & genistein 7E 18 #F A
BB Sa0S-2 ML BFEDRER, - &
BK-E 7 PR B 958 0 380 A 440 PG ) 404 L 9 ) B A R
B 534k LR , A T4 22E B )T AR, L {EL B L ) 0 79 —
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