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Molecular mechanism of Erzhiwan on the differentiation of human osteoblasts from
perimenopausal women
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Abstract; Objective To observe the effect of Erzhiwan on the differentiation of human osteoblasts from perimenopausal women,
and to analyze the possible molecular mechanism. Methods Cancellous bone of perimenopausal women of different ages who met
the inclusion criteria were collected, and divided into four groups: premenopausal normal bone mass group, premenopausal
osteopenia group, postmenopausal normal bone mass group and postmenopausal osteoporosis group. Osteoblasts were isolated and
cultured in vitro and osteoblast proliferation and differentiation before and after Erzhiwan intervention were evaluated. The ability of
osteoblast proliferation was measured by MTT Method. The expression of AKP was measured by color method. The expression of
BMP-2 and OCN was measured by ELISA. The expression of the mRNA of BMP-2, OCN and ER-a was measured by SYBR
GREEN. Results After Erzhiwan intervention to the osteoblasts of each group, the order of osteoblast proliferation ability, the
expression of AKP, BMP-2 and OCN, and the expression of the mRNA of BMP-2, OCN and ER-a from high to low was generally
the premenopausal normal bone mass group, the postmenopausal normal bone mass group, the premenopausal osteopenia group and
the postmenopausal osteoporosis group. Conclusion To a certain degree, Erzhiwan could multiply osteoblasts and speed up cell
differentiation, therefore may play a role in the prevention and treatment of osteoporosis.
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TR, EERTRANTHEIES, B AEHELE
SRR E A EIE" B E A K 82% MR
NGV £ 3 S

IK% R Y £ HE B, % % B BA R X4 BA B 2 PMOP
BEABEKETRRED . MXHTIEN  EAE
ARERF _EATHBEFBEHEEREMREE R
BBV SE. EEEAMSHER, M M
KFEN TR RAL. EHIR I E
KER 42 2 50 3 ARFERBEFEAARENELE
BRLMEE, B BRI E NN, &R
ZATHHEEASHALREHREE, BES
& -2 (bone morphogenetic protein 2, BMP-2) | # ¥
£ % & o (estrogen receptor a, ER-a ). B &
( osteocalcin, OCN ) # 5% 4 % BR EF ( alkaline
phosphatase , AKP) 7k 25 4k, e 558 = & LX) B /&
BRAR R M B AE I PLEE

1 HRMAE

1.1 SEEEGH LSS

BB AKP M ER &(EREREY TE
WEFT) , B 45K (OCN) B 8K 5 8 W B ol ik if 0] &
(SC 2#]) , R FA & RR037Q, SYBR ®Premix
Ex TagTM PCR Kit RR42LR (TaKaRa A ®]), %
Ak 5% {E 15 35 3£ 46 ( BB16/BB5060 £, £ F Heraus 2
7l),BT224 X HghE AR (BRRFEDRRA
7)) ,7900 BISLAYE QPCR { (X E ABIAH]) .
1.2 HARKE

BH 201346 AE 2014 6 AFEITA¥HE
BNE _EREXTARFH#RETRFTRRITE
BARBRE 2ABRRERM ., BEYRE, FR
42 ~50 A% LR AGHERR, FA LT Bk
M AR GBI A BR FBRAREREEZPEE
MEHEKRER. FE(EREEHAE R LT
) U B R A AN BT AR, I PR R B AR
ERANE HELEWERE, ERRKE N, FE L
E, RATNEE X FRKEFEERD 2 MrfEE
Pt miE g E SRR PINP KF 41. 6 ng /mL,S-
CTX KF0.56 ng /L %,
1.3 HeBrindE

OBFRK PRI FRER . T ERENT
WERE; QfF FREBMRBERREE ;OFFX
T G BREREE QFKYBRARZWE
RIBB Y
1.4 IGERHFENROH

BB T A ) 7 03 5 R IV
Bt 45 (PINP H1 S-CTX) J& , B4 40 F 4 287
BREY4 42N EER U B2 FEEREEX
4 HBEE RGN, &5 R T MM R 5 &
SR T SE B BB SR B I B 25 pgemL T “E AL
HER S & KBS H 15% /)4 i 1§ ) DMEM-
F12 #55%

1.5 ABBHAMNITESER

BERPRTHRETLERERAEFHL.
& ,PBS Pt 3 W, BMAEHE 1 mm® X/, FH
Fi| PBS Wk /5 , BERE 37°C 144k 30 min, FBEE 118,
A T BB SR ,37°C 4L 1h, e WL BB E
B0 %, 1000 r/min B0 10 min, WA 4080 ; A
DMEM 535 (& 15% NCS) , B % 2 % 3T R4
B9, BT 37 C ABAHR0.95 8 CO, HE3RFFH
%,

1.6 ZHPE

B3000 gz j1 T e AU M, 10 A5 & 70% Z 8%
B PSR ER 2 W, 4B IR 1 /NE, 4 AR UK, IR FE Wk 48
[l 7B, B AR IR BUB MR 48 = 3000 mL (4§ 1 mL
MY TEZH 1 g), -20 CHEMKEH. B 3000 g £
B, 10 FRKERER 2 K, BK 1 /6,4
FREE, BEREERK, BEERBBEKREES
3000 mL( %5 1 mL A0 4 FJRZH 1 g), -20 TR
M., BANRAKRLAF BEEERBES
¥4, BT AR ‘

L7 AR 40 A R

BERLREBOCRRFHN 25 pg-ml R
“EANBETREE. SAREHAME 2 x10°/
mL 7L 9 BF 82 # T 96 FLAR 9,72 h J5 R A MTT 343
745 4L 1L 400 BB P A T L, LA BB AX 570 nm AR
18 OD HETRLER.

1.8 4K+ AKP.BMP-2 OCN Bl 2

SRR AR SR B,

1.9 ¢PCR & ##i BMP-2 . OCN #i ER-a mRNA i9]
#ik }
BEFH 72 h (& HRE R, A Trizol 42
B0 M 5 RNA 3£3H5 it RNA fOWk B, 1R 38 vk B 3
B R E MRS R0 RNA ROKBUR i i kMl &
B9 R 4T K 5% ® o BMP2,OCN 1 ER-a B9 3™ 3
Bl EEETAAEM. K¥ /5% ABIT900
R BT mRNA §0  EA BT HiA S
CT G, REALRFME, BMEABIREL 3 K.
f | 7900 system SDS Bk {45 8048 , #4741 18148 %
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BHHE,
#1 PCREFTHEIWFF
Table 1 The primer sequences for PCR

T#51%
5'.TGCGGACCAAAGGTTAGTGT-3’
5'-CAGCTGATCTTATGGAACC-3'
5'-GTCCTCAAAGAGCATGTGC-3'
5'-ATGTCAGCGACGAATTCCS3'

%H L#sy
BMP-2 5'-T GGAATGCCTACTGTTGAG-3’
OCN 5'-TGGAGACCGAACGACACAA3’
ERa 5'-CGAGCCATCTTAGACATCA-3'
B-actin 5'-AGGCTGTTGTGTCCTGTA-3"

1.10 HEit#ae B o

LI 4B Al SPSS1T. 0 AL BT, 2%
ERYE R EE(Z2) BN, BELBREEES
BIESSA , FFREE T 257, B )5 H B LBk
F ONE-WAY ANOVA (B mFESH).

2 £R

2.1 ZEAMARBHEENE W

MTT 3580 & U T AT 4 41 40 M 3% 54 RE h 4K
KAKZHBEERABE LL55BEEFARK
ZHEHNBRBLHUABRZ LEEERHMAR
2 FHUBERBEHITFENL(P<0.05); kA
WER25 pgml’ —EHHBRB TR, FHARE
HRMEEAEIBETHNEE LA, EF4265
BE¥4ABRELEEBEBEERARZ LLHHEE
BLOAFRZ BLEBRANARE 42558
EFXA5%ZNB BBV ARKBERESE T %R
X HABHAUBRERYESEIT BN, SA5R4A
FHATHEZRYERITER X (P<0.05), L
2,

#®2 _BAMNARSMEEBEKEE (2xs)

HERZ EE2EEFRERERK, £2FEEIE
HHASRZNERBVAER AL T HFEL HE
FHAREBEERYEFEEITFETE (P <0.05) ;%
AZEAHRBR TG, FARBHARAE S AKP
REBETHHBE LA, FAERATHAHLEE
REEGITFEEX(P<0.05), BFE3,
R3 “FEANABRBMBRARB S AKP Kk
I W ( U/ gprot % +5)

Table 3 Effects of EZW on the expression of AKP in culture

fluid of osteoblasts( U/gprot,z * s)

Table 2 Effects of EZW on the proliferation
of osteoblasts(% +s)

i F AT FHE
HENERER4A 0.396 £0. 014  0.623 +0.022%%
HZHBREMASE  0.245£0.021%  0.435 £0.013%
#nEBRERS 0.295 £0. 028> 0.452 +0.025%°
%2 5B R al 0.187 £0.032>¢  0.323 £0. 019

v S FATHM LR, P <0.05; 55 FIR §54 2 5§ B E 44
B, P<0.05; SHNPESHEERSHLE, P <0.05; 5
B4 R BRI % AR, O P <0.05; 55 I I 446 2 /5 IR B 4
HHHB P <0.05
2.2 ZEHIMNAREHARBEET AKP RiXHF
|

KA BERMERBE, SRR THAT&4H
M AKP RN B BMERIKK Y L L0 B EIE
FHBRR LELE5EEEHARZ LLHBERB

45 FmaEi FHE
SEMEBRERY 1.643 £0.264%% 2,522 +0. 122%%
%ZEFRBOA 1.245 0. 172% 2.235 +0. 1532bde
BEGHBER4A 1.332 £0.088° 2.463 £0.128%
#4255 F RE A4l 1.164 £0. 1325 1. 643 +0.219%

E o SFRAFHATLE, P<0.05; SERNPEZWERERA
HE,"P<0.05; SAM P4 ZHE RO ALE, P <0.05; 5/
WHHELEFRENALE, P <0.05; 5F M PEEREEHEBR
HEbE,°P<0.05
2.3 ZEII ARE Y EH KK S BMP-2,0CN
FIE R W

K Fl ELISA B i U 3% 52 08, 85 R B, T AT,
LR F B IEF 4R P BMP-2,OCN % E &
B EZFBRREEFHRZ BETMERBSABRK
Z BEREFRANARMR, FHAREERHES
BN (P<0.05); RA-ZENERK TG, &
2 LR 40 ML 40 B vk b BMP-2,OCN ¥& B 3% T HiRT 8
ZET BABLEERARITER (P <0.05),
WFE4FES,

Fd4 _EAFARBHRAKE S BMP-2 £35

B W (pg/mL,% £ 5)
Table 4 Effects of EZW on the expression of BMP-2
in culture fluid of osteoblasts( pg/mL,% +s)

#H 3 e Ll T HUE

HEAFTBERERA  11.334 £0.564°%  13.654 +0. 342%%
KR ERBMOH 8.201 £0.479%¢ 9,235 0. 616>
BERERER4SA 9.332 +0. 681>  11.463 +0.322%
LT REMA 7.118 +0.502%¢  8.643 +0. 336"

H SRATMATHR, P<0.05, 5ANPE2NERERE
A, P <0.05; SRR $1 4 281 & ML H LK, P <0.05; 57
RS aEERENALE,P<0.05; 5ANNESE S RHL
HHE,°P<0.05
2.4 ZZEHXMNARE YK BMP-2, OCN fil ER-a
mRNA R H

ZRER . THH, L2 BEBEEFHARK S
BMP-2 .OCN fl ER-« mRNA £ B E HBR25EE
EEARZ S22 BERCHBRZ L2FER
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BMARRK EL2F TR EFASHLWEER D
HEBEZR HRAZHMARLBERY A BEE
# (P <0.05), THUG &4 6H 40 s BMP-2 OCN Al
ER-a mRNA B3RAH 5 T THAT, & 4 4 8] g iy
FAREWHER(P<0.05), RE6.KT.KS,

£S5 _EAFAREARAKEF OCN £k

AR (pg/mL, % +5)
Table 5 Effects of EZW on the expression of OCN in

culture fluid of osteoblasts( pg/mL,x £5)

®8 ZEAXNABEYM ER-o mRNA %%
I (% +5)
Table 8 Effects of EZW on the expression of
ER-a mRNA in osteoblasts(x + s)

# 5| FHAr FHwE
HEWMBRERA 1. 023 £0. 032°% 1. 335 +0. 022%%
SEMEERSH 0. 824 +0.025% 1. 102 +0. 026>
HZEBRIERS - 0.802 £0.033° 1. 207 +0. 044 %>
SIS EERNA 0.672 £0.019%¢  0.947 +0.0312>

45 R L] FH)a
BETERER4 21.047 +£0.264°%¢  25.642 £0. 502
HEWMEERSA 15.583 £0.384¢%  19.454 +0. 633>
#ZFGEEEY 16.332 £0.405%°  21.536 +0. 321 °%°°
S EERERE 12. 664 +0.332"¢  16.049 £ 0. 236°>¢

ESRATHLE,"P<0.05; 5AMBLLNTRET ¥4
WA, P <0.05; SR AL ERBOHEE,"P<0.05; 5/
MBS EERERALE,'P<0.05; 5AMNBAEZEEHREHR
A ,°P<0.05

R6 —FAXAME LM BMP-2mRNA £k
B W (% +s)
Table 6 Effects of EZW on the expression of BMP-2 mRNA

in osteoblasts(x £ 5)

A5 T AT FHE
BT BERERA 1.014 +0. 012°% 1. 213 +0. 008°%
SR FRBOH 0.891 0. 019% 1. 035 £0. 016
HEREFREFH 0.902 +0.011° 1.123 +0. 014>
EZEERHMNA 0.614 +0.008>¢  0.855 £0. 006>

E:SRAATHAILE,"P<0.05; SRAMNBALZERERA
HE," P <0.05; SR M AL ERMDHILE, P <0.05; 5/
MMEEEFRERALE,"'P<0.05; 5N BELE S TR
HILE,°P <0.05

RT ZEANARB MM OCNmRNA FIKM W (% 25)
Table 7 Effects of EZW on the expression of OCN mRNA

in osteoblasts(x )

2251 T AT FHs
GZWNBRER4A 1. 857 £0. 021°% 2.239 £0. 028
ZZHEEWIOA 1.401 +0.011% 1.935 +0. 015°%%
SZEEFRIER4A 1.392 +0. 018°° 1. 882 £0. 034°
SEIGERARA 1.021 0. 012b4 1.252 +0. 022

E:SFRATHIWLE,P<0.05; 5SAMNPLLHEREERAH
HE,PP<0.05; 5SAMPELLHBERB S HAKE, P <0.05; 5
NS SEERTEEHALSE,'P<0.05;, 5RANPEZETHRHENR
S HH,°P <0.05

3 itig
JR R AEH RGN AE B E B Z RV A T8 Rk
KFEER BN ARERIBRIREEES

YeH o BE AR SP I FR BRI BB 5T e
WEE, IR A 57 1 B A ¢ 5O 12 4 40 M

E:SFRETHATLE, " P<0.05; SRANPLLWERE RS
B, PP <0.05; 5 7 B 1 4 2 B BRI, P <0.05; 5
HRLBEERBERALE,'P<0.05; 5RNPLEL)EERAN
HHH,°P <0.05
B ERBREREILGENEEFRZ—, BAl,A
AR 20 B A 3 B R O A LR R R R R
B U BT A LR SR TR A AR 4 B B A A
RS, 5EREMEENRBFRAIZREXR, BB
ARFEREXNER, BRMNEABRLEZEHBRA
BIERMEERA, AHERER R, LZNER
B, FREEOMZRKELABRENRBHAR,E
R THRGWNREHEINEERES, BERE, S
ZHLCEKRE, A AN REHRSE, FRER
AIREEEHEIE T K. AR BEHLRERRFFE A
e 1 Bl 28 2 300 S0 Ao W TR S R R AR B A B
BEEAREE, AERR, ARENAREY ¥R
fiE , BLA BI040 e B Ak 5 R B E

CBREEPRIEY B2 SR E KT TR, &
BEXR, EAINK PMOP XA XEERE" A
B8R, KT 50 F e E B R TR E TR
B AT i 20% Y, A EIEw E N AR,
WEBEKTERE, SR EE SRS TR, BE
MMEERIBE ISR, B RER B, 5ER
B EHE" . BREXEEELSEABMES
HER)ERTFHEAR, AV BARMERK, HE
BRI ETE R84, J i, ER 758 5T 5 AL AE /9
RESBTRETEENRAGER™ . BUEZ
hZ—ER-o SMMRESR, T RERHER B H
RSB T A RO AR MBR LN . —F
AF WS4 HH ER-a mRNA XX B 5 F T WA
BH, BN —F AT RRE S LA RS B ER-
o mRNA W3R3K , BREH R EEH#E—EFA R, BN
R A M B A Ak, B () B b BT B AME S T
PG, e R M A A AL, IR BB R T
ZY PRSI S, WL #h B B o 2 T 4R R AL M R K
F MMM EKPFTRSEREMRMEEBEMN
S RT DL ZF AT BEE A 3 R O M E K
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FoRMMEBEE BV SEMNEEER, KBLELEL
& B RB A AER o

AT, 4 52 8 3F 32 A b 5 % RT-PCR 35 #
ELISA ¥ # Il AKP 7% [9.BMP-2mRNA , BMP-2 &
[ .OCNmRNA f1 OCN BEAMEX , R . _EHT
AR X YRR BN EHABRE, B THEW
BEFTHA(P<0.05), BHE(OCN)ET—H
FERRBHARSRSWHEFREREEHAN
BRAERASED, KBANHRTFERER, S5
MEET L, EEERTUHLFERTF, RE /MR
B AL, EhEE S RS BBIEMEXE,
= A S AN O R R = R A VB
2200 2l B0 i P M T BE M AR S, T AR
KB REN BB ENTEIR. BESEEEG
(BMPs) B A R & A R —7]
DR ESETHLABRANERAERKEF. Hb
BMP-2 215 5 BB 0 0] S0 40 P 2 A T M B R
BMPs > —U* BHREZIREHLIMERR, B
PR (AKP) 2 LB 40 Mo 23 W5 ) — b LS B, BT
BERTERERKMEBE RIS, bR AR A MR
A E I BERR , FI B K AR AR B BR AL, X B £ AR
B30 IV P S BB R (R MR AN R AL, BT
R0 A A BT G R B, LSRR T
EREHBEEEMBERIENBEBREZ—, B
W 45 SR T 45 . 3 L RE 4 58 1 B2 A SR 0 A A A AR it
RS EE BMP-2 0CN M K AKP EH K ERE i
B R o

HEPEER, “ELNEERT LTI TFME
BEMSAEER BEREANEEERRLEYEY
BoHEWSH _BHEMNE S BERRAE
FAR xd R 4R L 7 RN Ay Ak B R AR BE
A R B A B TR B AR , W] 3 4 g AL 44 SR H Ak Y
YERS. ik, ASBF 5T 45 3R 45 & A S SCHR #E I AL
THE_ENFEALRBYEREY RSB A Rt
BE 4K+ ER-a FXHE G, 4 WE T BMP-2,
OCN LI & AKP ZHME A REE , AT BLE 4
g By 38 78 43 AL RSB D BE o

G b, ALBIEARKTERET Z BN EE
I LB R, R IR T B RS A AR A
VL 5 AR 2 AR 40 M 8 78 A0 A B SR DD SE A O
HEBMBITERENERME T H IS LR
SR T LA 7 A 40 B 3 18 40 AL b0 B TR A ) LA AR
SRS THHRHAERTER,ET - SHHEF, R
1 NX— T E T, WA LE BT R B IR AE

— 35 IS IE A B o
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