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Effect of Kidney-tonifying Method on OPG/RANK/RANKL Signaling Pathway in

Postmenopausal Osteoporosis Animal Model: A Meta-analysis
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[ Abstract] Objective: As the problem of global aging intensifies, postmenopausal osteoporosis
(PMOP) has become a global health problem among females. At present, the commonly used biological agents
have been proved not suitable for long-term use due to multiple adverse reactions. Several Meta-analyses have
confirmed the good safety and effectiveness of kidney-tonifying method against PMOP, but its therapeutic

mechanism remains unclear. The purpose of this Meta-analysis was to evaluate the effect of kidney-tonifying
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method on osteoclastogenesis inhibitory factor( OPG)/receptor activator of nuclear transcription factor (NF)-«B
(RANK)/receptor activator of NF-«B ligand (RANKL) signaling pathway in PMOP animal model, so as to
provide an experimental basis for the treatment of PMOP with kidney-tonifying method. Method: The related
articles were retrieved from PubMed, Ovid Medline, Embase, China National Knowledge Infrastructure (CNKI),
Chongqing Weipu Database for Chinese Technical Periodicals (VIP) , and Wanfang Data Knowledge Service
Platform with the retrieval time set from their inception to January 2020. The quality of each included article was
evaluated using the SYRCLE's risk of bias tool. Then RevMan 5.3 was utilized for Meta-analysis according to the
Cochrane systematic review methodology. Result: Thirty-two studies involving 619 rats were included. The
quality score of these studies ranged from 3 to 5 points. The results of the Meta-analysis indicated obvious
advantages of kidney-tonifying method in increasing bone mineral density (BMD) [ standardized mean difference
(SMD)=2.01,95% confidence interval(CI)=1.50-2.52, P<0.000 01]), serum OPG level (SMD=3.33,95% CI=
2.59-4.07, P<0.000 01) , and OPG mRNA expression (SMD=11.81, 95% CI=7.49-16.13, P<0.000 01) ,
promoting OPG protein production (SMD=4.95, 95% CI1=3.09-6.81, P<0.000 01) , reducing serum RANKL
(SMD=-4.88, 95% CI=-6.01--3.75, P<0.000 01) and RANK levels (SMD=-7.30, 95% CI=-9.53--5.07, P<
0.000 01) , and down-regulating RANKL (SMD=-6.22, 95%CI=-8.95--3.49, P<0.000 01) and RANK mRNA
(SMD=-3.18, 95% CI=-6.19--0.18, P<0.05) expression and RANKL protein expression in bone tissue (SMD=-3.99,
95% CI=-5.47--2.50, P<0.000 01). Conclusion: The kidney-tonifying method has been proved to possess
potential advantages in regulating the balance of OPG/RANK/RANKL signaling pathway in PMOP animal
model. Nevertheless, more large-sample sized, properly designed, and high-quality animal experiments are still
needed for further verification.

[Keywords] kidney-tonifying method; osteoclastogenesis inhibitory factor (OPG )/receptor activator of
nuclear transcription factor (NF)-xB (RANK)/receptor activator of NF-xB ligand(RANKL) signaling pathway ;

postmenopausal osteoporosis (PMOP) ; animal model; Meta-analysis
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Table 1 General information of included literature
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Table 2 Methodological quality assessment of included studies

AR O 2O @ 6 e O 6 O O fa/m

275 % 201801
57k 201817
Wr7rer 20161
A 7R 201111
H535201420

42012020

52012122

H 220177

Y 3
4
4

Ak 201624
242017

I 201712
414201627
A58 3, 20132
XHR 7 20177
B 1% 201612
B3 2013030

B 320183

Witz 201513
s f43H 201213
TR 201615
fiki 4% 2008
B 25 201617

SAEAE 201788
%% 20093

B4 20184

it 20184 4
W% 2017 4
Wl 20174 4
ik 2 2009144 4
K AF 201914 4

T T S S T S = T T TR T e e S R R A T =
0 C C Cc dc < C 0 < < < < C C C << < C C < < Cc c c a =< =< c
d cccddccdcdcccccccccccacacccaccacacaocacac
d ¢ ccd & ccdcdcccc ccccccacaccacacaccacaca c
d ¢cccddccddccc & cccdcccdcccacacca
4 ¢ ccd @ ccd & cc & cc ¢ cccdcccac cca

T T e e T e T e S IR g
T T e B S e e R S SR S I e

N

A FF 201814 4

AR 201677 Y U U

¢ ¢ g ¢ g ¢ g ¢ g g g g ¢ c o c acacc c
< KK KKK KKK K K K K K K K KKK K KKK K K K K K K K R KX <=

U u U Y 4

TE - D43 BL 7 51 i 7 A N T 75 58 70/ W @ 4 4 AR L 77
A7) e 75 o TR 2% K 2R AT 9 R 5 )4 T R B2 5 7 43 /IE ) 5 (9
6 R v ) R 1 W B L2 B 5 (D)5 B v R 75 X 8l A 9 A A S
TG 5 LA s S FG R D8 B ) 2 52 4] A T BRI 5 @45 L DA P ) 3 4
% L BELIE R s DR A5 X S RPN M R F B @R e
V14 B i 7 W FE /AT A A 5 (DS S8 Y BB L 7 B ST /AR W 1Y
ek s QOB T i 2 75 9 e R PR A5 R AR A TG 5 Y (IR AR A 119 5 N
AR R) s U ANBIE

- 176 -

XF T #h B X I3 OPG Y 5%, i =k &R X
PR A AR fy o WLIAT 2

0
1
s’ °
2 Lo
g 3
4
5 ; : \
-20 -10 0 10 20
SMD

2 wRESRS
Fig. 2 Bias analysis funnel plot

2.4 IR

2.4.1 BMD 15 3i#F5E R H BMD b 45 5 6 45
AR A W 12 5B 7 09 AN 6], B Bir A B 43 Ry 3 2 iR AT 0
oW1 A3 AT R A B 4 A9 BMD R T R IR ZH
(n=376,SMD=2.01,95% CI=1.50~2.52,P<0.000 01;
S Y'=64.22, P=74% , BEPLRL N AT ) | S 4 Meta
O3 ME R RN B TE R HE DL AR (0 B A A 24 AR T
M40, B BMD (n=267, SMD=2.31,95% CI=1.60~
3.03,P<0.000 01) ; 5 JFi ¥k x*=57.36, P=79% , B HL %L
NoOBL ), 2 H BMD (n=86, SMD=1.56,
95% CI=1.06~2.06, P<0.000 01; 5 it 7 y=2.22,
F=0%, [ AL 2% Wi A5 &Y ) 5 B HE BMD (n=23, SMD=
0.85,95% CI=-0.01~1.71, P=0.05, fifi HL & #5410 ) |
{HEHE BMD {8 A 13055, BT LA AT B8 A7 76 5 K 1Y
I 175 o

2.4.2 L% * OPG/RANK/RANKL 15 5 i % 7K °F
2.4.2.1  I7E OPG/KF 22 Wi #F 58 W, #b B v %t
P& ML OPG /K F- 5 Xf FRAHAH LL A B & 52 M o b
B 2 20 1Y 1M 7 OPG /K ~F- B I i T X B 4 (n=423,
SMD=3.33, 95% CI=2.59~4.07, P<0.000 01 ; 5 i 14
X'=120.45,P783%, BEHLEL N LAY )

2.42.2 L% RANKL KF 2235 #F 58 £ 0, 5 %t
R A B, A0 B 6 R AR I 7 RANKL ZKSF- A 5210 .
B 1 IR o2 M 22 S A RO oAb 25 R B ow 5 0t
HECZH AH LU RN B 92 20 1M T RANKL K4 B 8 F 4
# (n=407, SMD=-4.88, 95% CI=-6.01~ -3.75,
P<0.000 01; 5 i ¥ x*=181.60, P=89%, Fifi HL %4 N/
BiAL)

2.4.2.3 Iil7E RANK K 53UF 58 L B, 5 X% I
ZHAH B, R0 B VR X R A I 7 RANK ZKSEA 52 BR
VIG5 4 22 S KA, M 4 R W om 5 xR



527 B4 20 ) hESREHFFFERE Vol. 27,No. 20
2021410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2021

ZHAH G, KD B9 4 I T RANK K SE A B T B 34
(n=100, SMD=-7.30, 95% CI=-9.53~ -5.07, P<
0.000 01; 5 JF 1k x*=13.98, P=71%, BEALZCW 5 5Y ) ,
2.4.3 B OPG/RANK/RANKL 1 5 i % ) mRNA
ik

2.43.1 ‘& OPG mRNA &k WML, 5
X R 2 A LE D B 3 02 i OPG mRNA £k 230
WF 5512 R B 22 S8 KA HA I 58 25 SR R
5555 R A1 AH L #h B 1 41 9 OPG mRNA £ ik K47
IR S 34 i #a # (=136, SMD=11.81,95% CI=7.49~
16.13, P<0.000 01; 5 it ¥ x*=103.18, P=94%, i HIL
R AR )

2.43.2  RANKL mRNA ik 9WHfs %M,
L5 %) BB ZH A EL RS B VS 0 1 B RANKL mRNA 1) %
ik, A 3TUAEZENO N R Y (E 25 SR KA, A A
g% 45 R R, 50 B4 A He b B EE 4 N RANKL
mRNA #% ik K F B B T % (n=120, SMD=-6.22,
95% CI=-8.95~-3.49, P<0.000 01 ; 5 Jfi I x’=45.23,
F=89% , BEHLAL N BT )

2.4.3.3 1 RANK mRNA fU#£E 3T £,
L5061 HRZH AH B AN B S BB RANK mRNA B &5
fIF 5 3¢ W 4D B 1 4 ) RANK mRNA 2 35 7K 3 B
ik F X MW 4 (n=56, SMD=-3.18,
95% CI=-6.19~ -0.18, P<0.05; & i ¥t y*=21.15,
F=91% , BEHLAL N AL A ) .

2.4.4 ‘H OPG/RANK/RANKL {5 5l J§ 75 1 £ 1A
24.4.1 HOPGHEHMKIL 10 W5 L BI#b
A LA B OPG 2 Rk o WE9E SR W AP B 1 4
B OPG M £ ik /K7 B B & T XF B4 (n=192,
SMD=4.95,95% CI=3.09~6.81, P<0.000 01 ; 5% J& %
X'=103.42,P=91%, BEHLRL R B AL ) .

2442 B RANKLEAMRE 105U KRV,
555 RECZH A LG AN B VR D B RANKL 28 1R &3k .
B 1 IUARIF 52 38 22 0 e 22 R R R AR E s 45 R
R, 5% B AH L AN 5 VL 409 RANKL 5 1 3R 3k
KoOE OB B O B (n=176, SMD=-3.99,
95% Cl=-5.47~-2.50, P<0.000 01 ; 5 i Ik x*=62.46,
F=87% , BEHLAL W LAY )

3 iFit

3.0 GE4E GBS AR5 R WA ke U] W R Tt
PMOP A1 (1Y) BMD 7K -, JUHAE BB AR & 80R 2
o ANE T BT R 4R S T OPG K KB 4
OPG mRNA Fl & [ () 3R 35 , [ B:f B 1% 1 i RANKL
HTRANK 7K - J HAE - 41 214 mRNA I 1 3%

ik R RN B 9% Y OPG/RANK/RANKL {5 5 i
% 114 SF- iy J2 HL T POMP 18 F AL

OVX i AU J& i Al 3 H A TR i) 2 1Y
PMOP 2 ¥ 5 A, 2 58 & £ 5 245 i B4 3
(FDA ) Fl Rk % 24 5 8 21 J&y (EMEA ) L 19387 24 1 IR
24 R0 DT A A5 AU 400 Sl AR IR Meta 43 BT 1 25 18 12
it F B R ARE

A e ] 4R OVX R L IR B RN I B Y
BMD /K, (B2 X6} fEAfE BMD /K -k 3% A &, K E
F) &b B 2 X PMOP 8 # 1 Mz BMD i B i 0 5 1
FAPO L 5 BB BMD 7K P Bl 38 AS B 2 74 J5E P9 T g
K5 WA EU A 1 30T s 8 B 1 90k R SR DD R R 5 1R
B /NGRS AR (A 5 B SR AT

OPG /RANK/RANKL {5 5 i #§ 5 A K 09 i &
0% i - 1 25 U0 AH 56, 2 3T AR R B AF9E U . RANK
1o B 2GR TS 40 R, T RANKL /F A RANK [
B A, X6 B0 1 40 A s A 366 DR A S L AT e s
TEH™ . OPGHE R FE S Z I, L it Y
RANKL %5 4, & 21410 i 8 5 4 ML o3 fb M 1E . &
PE 4 22 )5 M 3 F B B = 5 B0 OPG 3 ik B AL AN
RANKL 53 in, il 5 3 OPG/RANK / RANKL
15 5 3 [ ZE AL, 1 T SO B A0 M 3G 22 R R A
W B A BRI AR Y IR B T RANKL )
il TR S 45 T B, DR G @A A 22 R 24 0 B0 T
DL JHAZ B . 3 3o 4% Meta 4387 % 30, 1o JH b 5 15 g
W 5 03 1L OPG fH , B IR RANKL & A Al & 1
Fik B LLANE T DL B 23 OVX B AL Y OPG/
RANK/RANKL 15 5 i #% - f , o ] #b B 53R 97
POMP 42 it 1 45 i J5E 4 RF 24 4K 1
3.2 WRBRTE AW A SCEGE F U
FNHESC, HoAfh i 75 SCRR R A o TS il A 2 435 H:
b FL A DB DALY BT R IR R AL AR
58 98 A9 F 5% 0 2 A G, R R AR i 2, o B
AW 5E A B a8 AR Meta 238 B9 56 T 1L 75 RANK,
H RANK mRNA % /b, it Meta 43 7 45 5 7] 68 I £y
PEES o 45 TWF 58 BT ¥ S #b ' 3 %7 OPG/RANK/
RANKL {55 5 38 % 19 A 2oM: vl Re gt 2 K.

IR Meta 73 B B IS4 T 4B 7E OVX KRR
D e (g 4 B O A T AR, FEBL ] 5 R T PMOP 3l
Py 45 7 h OPG/RANK/RANKL 15 5 18 % 114 - 77
I % UIAH G o 45 i DI PEAT 5 B R FEAS B
A R T DA K 0 Bl S 56 0T 9 0k 1 AT F
— B BIE

- 177 -



527 B4 20 ) hESREHFFFERE Vol. 27,No. 20
2021410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2021

(1]

[2]

[4]

[10]

[11]

[FlEFEmh=R]

ALFRAEEFTHZ TR,

(&% k]

BLACK D M, ROSEN C 1.
osteoporosis [J]. New Eng J Med, 2016, 374 (3) .
254-262.

SATPATHY S, PATRA A, AHIRWAR B. Experimental

Postmenopausal

techniques for screening of antiosteoporotic activity in
postmenopausal osteoporosis[J]. J Complement Integr
Med,2015,12(4):251-266.

BURGE R,DAWSON-HUGHES B,SOLOMON D H,
et al. Incidence and economic burden of osteoporosis-
related fractures in the United States, 2005-2025[7T]. J
Bone Mineral Res,2007,22(3):465-475.

GUO Y, TAN L J, LEI S F, et al. Genome-wide
association study identifies ALDH7A1 as a novel
susceptibility gene for osteoporosis [J]. PLoS Genet,
2010,6(1):e1000806.

CAMACHO P M, PETAK S M, BINKLEY N, et al.
American association of clinical endocrinologists and
american college of endocrinology clinical practice
guidelines for the diagnosis and treatment of
postmenopausal osteoporosis-2016-executive summary
[J]. Endocr Pract,2016,22(S4):1-42.

COSMAN F, BEUR S J D, LEBOFF M S, et al.
Clinician's
osteoporosis[J]. Osteoporosis Int, 2015,26(7) : 2045-
2047.

T A XA, A DR PR B A AE
B AIART ). 5P 25 ,2013,8(9) : 1044-1048.
SHU B, SHI Q, WANG Y J. Shen (Kidney) -tonifying

guide to prevention and treatment of

principle for primary osteoporosis: to treat both the
disease and the Chinese medicine syndrome[J]. Chin J
Integrat Med,2015,21(9) :656-661.

WA R R S AN P 2R A ) R
A R AT KM 2 A R AT M Fl Meta 23 T[]
AR B TR AN R B BT R R 2% i, 2019, 12(5) ¢
500-510.

PR, M A RO AN PO X 4 2 S A
FARE B AR 3 5% W 09 Meta 53 A7 [, ob [ B 0 0 A 2%
#,2019,25(2):202-211.

ARG T, TR A RN BT a2 b 24 5 i R
TRYT 20 28 J5 B B0 A RE A R0 A2 2 M 1 Meta 73 0T
(1], P E 2555 ,2019,30(8): 1105-1111.

WRAT , R A, £ /N, 55 4B i 24 0 48 22 )5 1 o
P E BB 2 B % B R 1Y) Meta 23 T [T, o 161 G A B
% ,2004,8(30):6703-6705.

GREENFIELD E M, BI Y, MIYAUCHI A. Regulation

- 178 -

[14]

[15]

[16]

[17]

[18]

[19]

[22]

[23]

[24]

[25]

[26]

of osteoclast activity [J]. Life Sci, 1999, 65 (11) :
10870-1102.

LACEY D L, TIMMS E, TAN H L, et al
Osteoprotegerin ligand is a cytokine that regulates
osteoclast differentiation and activation|[ J]. Cell, 1998,
93(2):165-176.

HOOIIMANS C R,ROVERS M M, DE VRIES R B,
et al. SYRCLE's risk of bias tool for animal studies[ J].
BMC Med Res Methodol,2014,14(1):43.

GBI R BEE KB, A AT AR 2 HeE B A
R B O R Al A A R kB A2 AR A T A
BRI R [T]. AR s BT 5P B R R A%
,2018,11(3):261-266.

AR A EE L A . A W R 6 T B AR S A
K B 2H 40 OPG/RANKL/RANK £ 45 5% il 1) 52 46
WFoE[T]. WimE b IE 24535 ,2018,34(3): 161-163.

W5 21 Ao 15 61, BT B . D B I JURL G 25 AR
Bi#A K Bl OPG/RANK/RANKL &Gy ma[J]. v
W E 25 R4 ,2016,23(4) : 403-406.

XA . P 25 BT e WOR X OP 4578 K B RANKL,
RANK,OPG 52 iy L4 i 52 [ D). P4 % . P h I 24
K2,2011.

5 R I T IR T B R T AR G T B
B A (9 7 TR AR S SE B A5 (DL A s T R
ZiK2#,2014.

AL AR, TR, A5 TR R I R X B T
B AN B A S K B A R (D], v e g
25 ,2012,28(9):797-801.

e AR B AR Nl TR K B
OPG/RANK/RANKL FE ik 52 m[J]. AR Az 4 I 2
PERE,2012,12(23) :4438-4441,4437.

HOE 24, A= 07 x E, SFLCHE kR 185 OPGY
RANKL V- 41 4 26 J5 B s s V8 F [T, v [ B4R
B 255 ,2017,34(7):938-942.
FakoR  ZEA R BRIE A S R O X T A A
AR BB % % & OPG Al RANKL & [ 35 1k (19 8 i
(3], B B A 44, 2016,22(5) : 592-595.

A% FRINBA , Ty B AF LI B 4% 1R R 1 R 25 O LA
UK R E %5 E AR s ny & mm [J]. I AR P B
e ,2017,36(12):1055-1058,1074.

BB . AN R X & el T R K R OPGY
RANKL/RANK i % 52 Wi i i 58 [D]. 2 3: #1 L o
B2 K% ,2017.

LA VRS . BN EIE mBORL G 2 O S B
FSRE K BRI TP E R [T, b s B AR B 2R 5, 2016,
32(9):1683-1687.

25 Bk . 0 A0 4 K Y5 3 B OPG/RANKL
PRI N A 9 77 6 97 B g A E A /E LD ). b



527 B4 20 ) hESREHFFFERE Vol. 27,No. 20
2021410 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2021

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

5 R BE AR AR B 2013,

XU W A AUOHL AR WX 2 SR B b B R RR
RANKL/RANK/OPG & 4 T WifE A L5 M55 [(D].
BT JZITTR,2017.

AN ARG R, A A IR S X B R A K
R E B8 41 B2 OPG Al RANKL mRNA & ik & 1) 5 i
(3], v E B R 4R, 2016,24(5) : 5-8.

B SC, B AL AR ICPR A RN IE 2% T 0 2 B B R T
B AR D B 2H 41 RANKL/OPG 3 [H 55 35 14 5% i)
[I]. v E S 06 ) 2 47,2013, 19(15) : 258-261.
BRI SC, B S E R A5 LR B 38 4 7 B I A K R
RS2 [T, E A 2R 24 R, 2018,38(19) :
4743-4746.

PPz, FE IR AT L 25 . AN BT R X B B A
KRB 441 OPG/RANKLmRNA K 7& 14 235 19 %
W[ T]. v E AR AR, 2015,35(24) : 7036-7038.
AL XA B R . DU A B TR X B 5T B A
FL K B OPG Al RANKL g &2 i [J]. VG 30 i B 24,
2012,25(3):11-13.

IS INEE 505 L5 ANE T 2 A 4 T B
E AR KRR K LA 4180 Noteh {5 53 i 8 1 3R A
By 52 e [T]. rp A g 25 25k, 2016, 31(8) : 3208-
3212.

05 R, B A B, 4 L I T M X OB A R
L OPG mRNA,RANKL mRNA 3 ik 5 i it 52 56 fF 5¢
(I, o E B 0 R 445, 2008,16(5) : 28-28.

P 25, R PG, AT o, S5 L TG £ T X B 5 A R K IR
OPG/RANK/RANKL fh &2 85 9 = F 55 [T ). BRAR R
25 T/ ,2016,32(8) : 1127-1129.

R A% HTF Hepeidin-OPG/RANKL #R i+t 72 1 FL IR
¥ 25 1 S5 T BOKR B T AN RE B AE AL (D] db
ot E T ERR B, 2017.

R /NS B AR RN B RO B ST B A A
KM OPG . RANKL & [ ik iy m[J]. 2y
=H,2009,26(4):80-81.

PR, E0E, 20 E % R T K BRI R 2 el
JE TR K BUZE#) 12 Jr OPG/RANKL/RANK 4 £ iy
EmLT]. R EZG 245 ,2018,33(10) :4642-4645.
AR A T R AT T (R I X R
FA K Bl OPG/RANK/RANKL 3 15 il 5y 52 miy [ 7], i ik
224 ,2018,34(3):217-220.

[42]

[43]

[47]

[48]

[49]

[50]

[52]

[53]

W 4E, SOE RO B R R O 4 B B FA R B Wnt/B-
catenin ,RANKL/RANK/OPG {5 53 s iy 52 mi [ J]. b
T EE 2 ,2017,36(7):611-613.

B, SRS, LW, 5 RN P 2R R B o 2%
5 55K BUE- AL A OPG/RANKL - i 5 i [ 7] vh
BEWFE,2017,30(9) :61-64.

T, RS, B RO, AL R E R BUR
J¥ .OPG,RANKL i 5 Wi [J]. B 74 rh =, 2009, 30
(9):1259-1261.

TRAR AL, SRAGAT , DU e, 45 . 38 R O X 1 JB g A R
FUR B 4141 OPG .RANKL ik R m [ J]. W7 b
PE 4% ,2019,35(7):145-146,150.

RAETE  Brip L, v A, A . B R B SR D) R R R
OPG.RANKL # H R K52 [J]. 776 h B2 R 2%
3%,2018,30(3) : 74-76.
BT BRPEE BTUCW, A5 . R B X 25 B AR R R
I A A S AR B S [T]. A BT AR AR AR
2016,22(5):602-608.

THOMPSON D D,SIMMONS H A,PIRIE C M, et al.
FDA guidelines and animal models for osteoporosis
[J]. Bone, 1995,17(4 Suppl):125S-1338S.

CORTET B. Bone repair in osteoporotic bone:
Postmenopausal and cortisone-induced osteoporosis
[J]. Osteoporosis Int,2011,22(6):2007-2010.

JIN Y X, WU P, MAO Y F, et al. Chinese herbal
medicine for osteoporosis: A Meta-analysis of
randomized controlled trials [J]. J Clin Densitom,
2017,20(4):516-525.

WRONSKI T J, DANN L M, HORNER S L. Time
course of vertebral osteopenia in ovariectomized rats
[J]. Bone,1989,10(4):295-301.

A UK, # et , % . OPG/RANKL/RANK R 4t
T B A R R RE B AR AR TR AR LT ]
BB A 4475 ,2011,17(11): 1010-1013.

WOLSKI H, DREWS K, BOGACZ A, et al. The
RANKL/RANK/OPG trail :

signal significance of

genetic  polymorphisms in  the etiology of
postmenopausal osteoporosis[J]. Ginekologia Polska,
2016,87(5):347-352.

[RERE WMSH]

+ 179 -



