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Study on mechanism of action of Erzhi Wan( — % 4L ) in inhibiting bone metabolism disorder in rats with post-
menopausal osteoporosis

LIANG Wenna, LI Xihai,HU Liu,DING Shanshan, KANG Jie, WANG Yang,SHEN Jianying, LI Candong

Fujian University of Traditional Chinese Medicine , Fuzhou 350122 , Fujian, China

ABSTRACT Objective:To explore the mechanism of action of Erzhi Wan( — % #,, EZW ) in inhibiting bone metabolism disorder in rats
with postmenopausal osteoporosis( PMOP) . Methods ; Sixty 2 — month - old clean — grade female SD rats were randomly divided into sham-
operated group(15)and operation group(45) by using random digits table. The resection of fat around bilateral ovaries were performed on
rats in sham-operated group,and the bilateral ovariectomy were performed on rats in operation group to build the PMOP rat models. At 2
weeks after the modeling, the rats in operation group were randomly subdivided into model group, EZW group and estradiol group,15 cases
in each group. The rats in EZW group and estradiol group were intragastric administrated with EZW suspension and estradiol valerate sus-
pension respectively, while the others in sham-operated group and model group were intragasiric administrated with normal saline(NS) , once
a day for consecutive 12 weeks. After the end of drug intervention,the serum contents of bone alkaline phosphotase ( BALP) ,tartrate — re-
sistant acid phosphatase —5b( TRACP —5b) , matrix metalloproteinase — 9 (MMP -9 ) and cathepsin K( Cath — K) were measured by using
ELISA method. Three rats were randomly selected from each group and their Ly vertebraes were fetched out and fixed with 4% paraformal-
dehyde ,and then the bone mineral density( BMD) detection and histological detection were performed. The L vertebraes of the other 12 rats
in each group were preserved in liquid nitrogen,and the mRNA expression of bone metabolism marker were detected. The detection results
were compared between the 4 groups. Results: After 12 — week drug intervention, there was statistical difference in the detection result of
lumbar vertebra BMD between the 4 groups (0. 16 +/- 0. 02,0. 10 +/-0.03,0. 13 +/-0.02,0. 14 +/-0.02 g/ecm(2) ; F =5. 800, P =
0.005). The BMD were higher in sham-operated group,EZW group and estradiol group compared to model group( P =0. 001,P =0. 024,
P =0.010). There was no statistical difference in the BMD between sham-operated group and EZW group and between sham-operated group
and estradiol group(P =0. 123,P =0.236) ,and there was no statistical difference in the BMD between EZW group and estradiol group
(P=0.701). After 12 — week drug intervention, the lumbar bone trabeculas of rats of sham-operated group were in a compact state and
were uniformly distributed and regularly arranged ,and they interlaced to form a netty structure with smooth surface and uniform interspace.
The bone trabeculas of rats of model group became thin and were characterized by sparse, scattered and discontinuous distribution,and they
presented with debris, rupture ,rough surface and poor integrity. The bone trabeculas became thin and declined in number and characterized
by sparse distribution and relatively regular arrangement in rats of EZW group and estradiol group. There was statistical difference in the ar-
ea percentage of bone trabecula between the 4 groups(23.25 +/-5.32,11.82 +/-3.87,17.10 +/-3.83,18.08 +/-2.59% ;F =8. 144,
P =0.001). The area percentage of bone trabecula was lower in model group,EZW group and estradiol group compared to sham-operated
group( P =0.000,P =0.015,P =0.038) ,and was higher in EZW group and estradiol group compared to model group( P =0.034,P =
0.014) ,and there was no statistical difference in the area percentage of bone trabecula between EZW group and estradiol group (P =

0.677). After 12 — week drug intervention, there was statistical difference in the serum contents of BALP between the 4 groups
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(58.14 +/-9.04,40.91 +/-6.47,51. 13 +/-7.88,52.23 +/-=7.41 unit/1;F =5. 239,P =0. 008 ). The serum contents of BALP were
higher in sham-operated group, EZW group and estradiol group compared to model group( P =0. 001,P =0.034,P =0.012). There was no
statistical difference in the serum contents of BALP between sham-operated group and EZW group( P =0. 133 ) and between sham-operated
group and estradiol group( P =0.286)and between EZW group and estradiol group( P =0.645). There was statistical difference in the ser-
um contents of TRACP - 5b between the 4 groups(0.71 +/-0.13,0.98 +/-0.22,0.79 +/-0.09,0.77 +/-0.07 pg/ml; F =3.874 ,P =
0.025). The serum contents of TRACP —5b were lower in sham-operated group,EZW group and estradiol group compared to model group
(P=0.004,P=0.038,P=0.022) ,and there was no statistical difference in the serum contents of TRACP - 5b between sham-operated
group and EZW group( P =0.320) and between sham-operated group and estradiol group( P =0.459) and between EZW group and estradiol
group( P =0.795) . There was statistical difference in the serum contents of MMP — 9 between the 4 groups (1. 63 +/-=0.23,2.01 +/-
0.35,1.64 +/-0.25,1.58 +/-0.18 pg/ml;F =3.507,P =0.034 ). The serum contents of MMP —9 were lower in sham-operated group,
EZW group and estradiol group compared to model group(P =0.021,P =0.023,P =0.009) . There was no statistical difference in the ser-
um contents of MMP -9 between sham-operated group and EZW group( P =0.972) and between sham-operated group and estradiol group
(P =0.699)and between EZW group and estradiol group( P =0.673). There was statistical difference in the serum contents of Cath — K
between the 4 groups(2.55 +/-0.40,4.06 +/-0.87,3.07 +/-0.77,2.73 +/-0.69 pg/ml; F =5.539,P =0.006) . The serum contents of
Cath - K were lower in sham-operated group ,EZW group and estradiol group compared to model group(P =0.001,P =0.024,P =0.004).
There was no statistical difference in the serum contents of Cath — K between sham-operated group and EZW group( P =0.217 ) and between
sham-operated group and estradiol group( P =0.671)and between EZW group and estradiol group( P =0.408) . After 12 — week drug inter-
vention ,there was statistical difference in BALP mRNA expression between the 4 groups(1.01 +/-0.04,0.62 +/-0.10,0.78 +/-0. 13,
0.83 +/-0.13;F =14.482,P =0.000). The BALP mRNA expressions were lower in model group, EZW group and estradiol group com-
pared to sham-operated group( P =0.000,P =0.001,P =0.007) ,and were higher in EZW group and estradiol group compared to model
group(P =0.015,P =0.002) , and there was no statistical difference in the BALP mRNA expression between EZW group and estradiol
group( P =0.385). There was statistical difference in the TRACP —5b mRNA expression between the 4 groups(0.98 +/-0.04,2.05 +/—
0.41,1.67 +/-0.26,1.50 +/-0.21;F =16.574,P =0.000). The TRACP - 5b mRNA expressions were higher in model group, EZW
group and estradiol group compared to sham-operated group( P =0. 000,P =0. 000,P =0.003) ,and were lower in EZW group and estradi-
ol group compared to model group( P =0.024,P =0.002) ,and there was no statistical difference in the TRACP - 5b mRNA expression be-
tween EZW group and estradiol group( P =0.282). There was statistical difference in the MMP —9 mRNA expression between the 4 groups
(1.00 +/-0.06,1.86 +/-0.17,1.51 +/-0.32,1.45 +/-0.35;F =11. 684 ,P =0.000) . The MMP —9 mRNA expressions were higher in
model group,EZW group and estradiol group compared to sham-operated group( P =0. 000,P =0.002,P =0.007) ,and were lower in EZW
group and estradiol group compared to model group( P =0.028,P =0.010) ,and there was no statistical difference in the MMP —9 mRNA
expression between EZW group and estradiol group( P =0.643). There was statistical difference in Cath — K mRNA expression between the
4 groups(0.99 +/-0.03,2.52 +/-0.57,1.85 +/-0.27,1.74 +/-0.54; F =13. 543 ,P =0.000 ) . The Cath — K mRNA expressions were
higher in model group, EZW group and estradiol group compared to sham-operated group( P =0. 000,P =0.002,P =0.005) ,and were low-
er in EZW group and estradiol group compared to model group(P =0.011,P =0.004) ,and there was no statistical difference in the Cath —
K mRNA expression between EZW group and estradiol group( P =0. 663 ). Conclusion : For PMOP rat models, both EZW and estradiol va-
lerate tablets can inhibit bone metabolism disorder through promoting the expression of BALP and inhibiting the expression of TRACP -5b,
MMP -9 and Cath — K, which may be the mechanisms of action in increasing the BMD and the number of bone trabecula. The two drugs are
similar to each other in curative effect.
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0.004) ;B FARL S —FAM M WAl b, 22 7
Gt (P =0.217,P =0.671) ; — & AL4 50—
LA, ZE R TG ITEE (P =0.408) , WL# 3,

3.4 BRIFHRIEY mRNA RiZRVER 49T 0
12 JiJ5 ,4 4113] BALPmRNA iKW, 2 7 A St
BOGHEARIA | —F U S AR TR TR
(P=0.000,P =0.001,P=0.007); &Ll 5 —
Pt 2 = FALAIZH (P =0.015,P =0.002) , 2 A5
WE A LA, 2 R AR (P =0.385) , 4 4
[ TRACP - 5bmRNA 3K H#R, 22 5 A Git 248 X
BERIZ LA 5 A S T IRTFARLL(P =
0.000,P =0.000,P =0.003) ; — % L4l 5 M — gl
ETAERILL(P =0.024,P =0.002) ; & JL4l 5 —
P2 LA, 22 RIS 2= B L (P =0.282), 4 4[H]
MMP -9mRNA ik H R, 22 5 A Ge it 2 3 S0 B Al
2 AR S HE R R TR TR AL (P =0. 000,
P=0.002,P =0.007); —FALH 5 M — FE AL T A
HIZH (P =0.028,P =0.010) ; — & JLZH S5 — B4 1t
B ZEFIG 2R L(P=0.643) . 4 4[] Cath -
KmRNA FIK W, 2 R A Gt ¢ BGRB8
JLH S5 ME A TRFAR4 (P =0.000,P =
0.002,P =0.005) ; — Z ALZH 5 M — BELL AR TR 4
(P=0.011,P =0.004); — % AL4 5 M — P b4,
ZERIGIFEL(P=0.663), L4,

R3 AAKZRBREMERXRMNEFTRETCHNSE

1] BEAE (1) %{%ﬁ@w&;@m@@ LB @‘z@m@éw@ -5b %Lﬁﬁﬁﬁaﬁé 1—9 éﬂéﬂﬁa}f
(v xs, B/ - L") (x+s,pg+mL™") (x xs,pg - mL™) (+s,pg - mL ™)
RFARL 15 58.14 £9.04 0.71+0.13 1.63 +0.23 2.55+0.40
R ZH 15 40.91 +6.47 0.98 +0.22 2.01 +0.35 4.06 +0.87
“EHAH 15 51.13 £7.88 0.79 £0.09 1.64 £0.25 3.07 +0.77
L 15 53.23 +7.41 0.77 £0.07 1.58 +0.18 2.73 £0.69
F {4 5.239 3.874 3.507 5.539
Py 0.008 0.025 0.034 0.006
R4 4 ARZEERERERKFEESRERICH mRNA RIE xv+s
20 53 FEAR(R) B EmEsiiRng bUN O RREGRET -5b RESREAN -9 ZH 2R i K
BFARY 12 1.01 £0.04 0.98 +0.04 1.00 £0. 06 0.99 £0.03
ALY 12 0.62 +0.10 2.05 £0.41 1.86 +0.17 2.52£0.57
TEILA 12 0.78 £0.13 1.67 +0.26 1.51+0.32 1.85+0.27
W — i 12 0.83+0.13 1.50 +0.21 1.45+0.35 1.74 +0.54
F {4 14.482 16.574 11.684 13.543
P 0.000 0.000 0.000 0.000

F B R LUH I - 3 - BERR I A 2 IR LR IA B A 1 35 i A G 8 b o A 0 2 3k



HEIEF2017 511 A %29 %% 11 #] ] Trad Chin Orthop Trauma,2017,Vol. 29 ,No. 11

(5807) -7 -

4 i B

AP BT A R R e T B S B
A PR o IR B R R e 1 A,
L7 A MR A 5 B TR R SR A R S A
i, TEZ A EE BERENRES R
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WK T B B B, 51 R R E R,
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INGEWASCIIRERE , WS MAC 73 6 T 5 i 200 3% 1 4 %o Dk
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/NGRS S (R B B LB AR R N BRI AR
SERRBIELG D B S BMD 4R P E 0
JEE SRR R 1 o Fh i 1 R s ) AR e
P72 B 5 B 55 A R s BMID 2 D A5 1] AR
AR R R

BRSPS B K SR A, R
i B BT L R OCHAE bR, B RIS BT s M ) e
AL ] )3 R 3L BMD A5 4k, BALP 52 W 15 4 fifd
(ITRE , R UE T BE A A, 0B TE S - e 4 1
HACHERR " o R 40 i R R 20 )
L 1MiE BALP /K- M ¢ R, #78 BALP n] /£ 4 H
TR RE SRR bR o B WRISG R v, i A M B 5 T
RTINS DO e Wil R = A 7R i
TRACP MMPs 55 >} Jbk 22 iR £ 11 i 55 56 ot 9% fidk 6 , %
W . TRACP 434 TRACP - 5a il TRACP - 5b
Fofr TG 280, B WA R P AN B B i ) TRACP = 5,
SRR AR R S RETE TR A SRS R
W AT A v, i 40 i RE K it TRACP - 5b, Jfil i
TRACP - 5b & AR 4k, AT 18] 45 0% BLAE B 40 i 3 o 5
B BCIRZS , #2775 TRACP - 5b 2Ry B 4G 58
M SCIRZS (1 7 52 e 8 bR 22— MMP -9 & MMPs 3t
PG P ) — B3, 2 BEAE B A0 M 51 B B A 40 i v
Tk, B EMBARN LT SRS . MMP -9
FERB B 240 M r SR Sk o 3R, LA AR A 4 M A i
R TIRE , AERE 40 ME RS AR 0l S 4l R R
FERPAEIER . Cath - K & —FhF B & R E H
it , SRR ) R e RS T A0, B R T

R, AR B R R A R T R R A,

Cath - Kif REFFE M 2L DU B M IR R SR IEHR, 2

— AR R I S R Al
A5 45 R B, 0 F 46 28 5 T AR B R R

B 2 RURTI G TR M i R 8 o H o R R

SRR A FH L AT 8 208 i fie 2 BALP 23k il

TRACP —5b MMP -9 5 Cath — K 3k, A1l &

FRBZREL s PIRP 25 W) RO VE I 2

5 ZEXH

[1] HERNANDEZ BUENO JA,ARIAS L, YU C,et al. Efficacy
and safety of bazedoxifene in postmenopausal Latino women
with osteoporosis [ J ]. Journal of Bone and Mineral Re-
search,2014,29(1) :S469 - S470.

(2] BESCH, 24, 45000, 55 56 T8 B8 5 1R 3R BHIE
ARGV 2 28 )5 B g AN BH M IE B9 T R B AR
S)]. P EEBSEFIE,2015,35(24) 7129 - 7131.

[3] KEAVENY TM, CRITTENDEN DB, BOLOGNESE MA, et
al. Greater gains in spine and hip strength for romosozumab
compared with teriparatide in postmenopausal women with
low bone mass[ J]. Journal of Bone and Mineral Research,
2017,32(9) :1956 - 1962.

[4] LIANG W,LI X,LI Y,et al. Tongue coating microbiome regu-
lates the changes in tongue texture and coating in patients with
post — menopausal osteoporosis of Gan — shen deficiency syn-
drome type[J]. Int J Mol Med,2013,32(5) :1069 —1076.

(5] eI, 2209, 2000 7R, 462 5 B TR b A A Do i Bl —
HELT]. S J % ,2015,35(18) 15333 - 5335.

(6]  GEICH, Zpbify, 20 55, 45, LAl L H R &
I D B S ER A ST [0 ] T B R BR A 5 2R R, 2017,
12(4) 492 - 495,

[7] TANAKA M,KIMOTO A,MORI M, et al. Intermittent mino-
dronic acid treatment with sufficient bone resorption inhibi-
tion prevents reduction in bone mass and strength in ovari-
ectomized rats with established osteopenia comparable with
daily treatment[ J]. Journal of Bone and Mineral Research,
2013,28(1) ;189 - 197.

[8]  BEUKDL, WEhE , RiEH , 5F. 25 B b s Wy 18] #1 2h )
55N ARG B LT ] R PR 24 B2 SR T
2£,2004,9(9) ;1069 -1072.

[9] ZHOU L,SONG J,YANG S,et al. Bone mass loss is associat-
ed with systolic blood pressure in postmenopausal women
with type 2 diabetes in Tibet :a retrospective cross — sectional
study[ J ]. Osteoporosis International ,2017,28 (5) : 1693 —
1698. (T#% 14 1)



(8% 7TR)

[10]

[11]

[12]

[13]

[14]

[15]

TAN EM, LI L, INDRAN IR, et al. TRAF6 mediates sup-
pression of osteoclastogenesis and prevention of Ovariecto-
my-Induced bone loss by a novel prenylflavonoid[ J]. Jour-
nal of Bone and Mineral Research,2017,32(4) 846 -
860.

ZHANG Y, XU J,RUAN YC, et al. Implant — derived Mag-
nesium induces local neuronal production of CGRP to im-
prove bone — fracture healing in rats[ J]. Nat Med, 2016,
22(10) :1160 - 1169.

NAYLOR KE, JACQUES RM, PEEL N, et al. Response of
bone turnover markers to raloxifene treatment in postmeno-
pausal women with osteopenia[ J]. Osteoporosis Internation-
al,2016,27(8) :2585 —2592.

RIZZOLI R, BIVER E. Glucocorticoid — induced osteoporo-
sis; who to treat with what agent? [J]. Nat Rev Rheumatol ,
2014,11(2) .98 - 109.

PR IR, AP0, AF MEROCR R R 2 S
FARE BN - B T8 BORBIR K g ALk [0 ], B EH,
2016,28(2) :36 —40.

LAMBERT MN, THYBO CB, LYKKEBOE S, et al. Com-
bined bioavailable isoflavones and probiotics improve bone
status and estrogen metabolism in postmenopausal os-

teopenic women ; a randomized controlled trial[ J ]. American

[16]

Journal of Clinical Nutrition,2017,106(3) :909 —920.

CHENG M, WANG QW ,FAN YK, et al. A traditional Chi-
nese herbal preparation, Er — Zhi — Wan, prevent ovariecto-
my — induced osteoporosis in rats [ J ]. J Ethnopharmacol,

2011,138(2) :279 -285.

[17] EASTELL R,CHRISTIANSEN C,GRAUER AA et al. Effects

[18]

[19]

[20]

[21]

of denosumab on bone turnover markers in postmenopausal
osteoporosis [ J ]. Journal of Bone and Mineral Research,
2011,26(3) :530 —537.
SUN B,SUN J,HAN XC,et al. Immunolocalization of MMP 2,9
and 13 in prednisolone induced osteoporosis in mice[ J]. Histol
Histopathol ,2016,31(6) :647 —656.
GOVINDARAJAN P,KHASSAWNA T,KAMPSCHULTE M,
et al. Implications of combined ovariectomy and glucocorti-
coid ( dexamethasone ) treatment on mineral , microarchitectur-
al ,biomechanical and matrix properties of rat bone[ J]. Int J
Exp Pathol,2013,94(6) :387 —398.
CHAPURLAT R. Cathepsin K inhibitors and antisclerostin
antibodies. The next treatments for osteoporosis? [ J]. Joint
Bone Spine,2016,83(3) :254 —256.
DUONG LT,LEUNG AT,LANGDAHL B. Cathepsin K inhibi-
tion:a new mechanism for the treatment of osteoporosis[ J].
Calcif Tissue Int,2016,98(4,SI) .381 —397.

(2017-09-05 Yk 2017-09-12 f&10])



