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E F RANKL/RANK/OPG Z S iR 17T B Ei1E il
B = R B LR e AR BN R RS TT E A

ZAR, FLERT, K&, WM, AR R KPR
(1.ZEPEHRFEFRER, L8 A& 230038; 2. 24+ E % K ¥
®—WREER FF, €4 48 230038)

BE . BY TRl B R kIR AR Ra9 8 TR R, S B T —kB R EILE T
Atk /4 B F—kB 2 RERE F /8 3 % (RANKL/RANK/OPG ) 12 5 #hif it HAE AL, ik RIRMEEE
SR8 % A A BN IE ST BEBR K AN EL 3 R B Sk B 378 (SONFH ) h 404 | Zamt RS2 )5, Fran
BB R 60 R RS AR (MC) 28, B 518 05 B4 (GBTX ) 0% 38 % 4 F & (PC) 4, HM20 2%, Hik
DRRAEFPNFRAEATOFRBINC)A, 45T ot 4T B AR 2540 12 RS RBER S TR, MRS R0sIT
BTG B — ATy BERR o5 R MR IR (ELISA ) # ) & 48 /) R, 64 B #dobk 8% 52 B (BALP) A= 1 ) S s 28 K ik
(PINP) 4~ ; Western blotting fr 52 i} 38 %, 58 & H A5 B (qQR T—qPCR ) # &-48 RANK . R ANKL . OPG B i
BEIUBEAS P BRRE B Cy2( PLCy2) (28 22 & & 8 K (CTSK) \ #iB G B2 B2 M 5% 8% B ( TRAP) 09 B G Aotk B &Gk,
HR BEERITT, BRI RGN RAMBR LS TRE. 5NCALE, MCZBALP, PINP/K-F,
VAR OPG%E & Aok AR £k B3 AKX (P <0.05), RANK, RANKL, PLCy2, CTSK., TRAP % &A=k B Ag%t
AixEHIEH (P<0.05); 5MCLKE, GBTX A PCLBALP, PINPKF, VAR OPGE @Ak A Aast & A
39 (P<0.05), RANK, RANKL, PLCy2, CTSK, TRAPZE &A=k AAast &z 33 FH (P<0.05); 5
GBTX41kki, PCZLOPG., RANK, RANKL, CTSK. TRAP& & F L FAast ik &, VAR PLCy2& @Aaxtk
REFEFARLGIFEL (P>0.05), MmPCLAPLCY2 ARAAN £XFHRGBTXATH (P<0.05), &t %
BN BA T Ak i BB OPG &UA, 49%) RANK . RANKL . PLCY2 . CTSK A= TRAP & ik, A& B kIR,

K ¢ MCEMIR AR BRI MU ; RANKL/RANK/OPGAZ 5 4
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Therapeutic effect of Gubitongxiao granule on steroid-induced
osteonecrosis of femoral head in mice based on
RANKL/RANK/OPG signal axis*
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Abstract: Objective To observe the therapeutic effects of Gubitongxiao granules on hormone-induced
femoral head necrosis (SONFH) in mice and explore its mechanism of action based on the receptor activator of

nuclear factor- kB ligand/receptor activator of nuclear factor- kB/osteoprotegerin (RANKL/RANK/OPG) signaling
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pathway. Methods A SONFH animal model was established by intraperitoneal injection of lipopolysaccharide and
intramuscular injection of methylprednisolone acetate into the gluteus of 60 mice. After confirmation by magnetic
resonance imaging, the mice were divided into a model group (MC), a Gubitongxiao granules group (GBTX), and a
Tongluo Shenggu Gelatin Capsules group (PC), with 20 mice in each group. An additional 12 normal mice were used
as a blank control group (NC). Corresponding drugs were administered orally to each group for 12 weeks.
Subsequently, under anesthesia, samples were collected, and the general behaviors of the mice were observed.
Enzyme-linked immunosorbent assay (ELISA) was used to detect the levels of bone alkaline phosphatase (BALP)
and type I procollagen N-terminal propeptide (PINP) in the mice. Western blotting and real-time quantitative
polymerase chain reaction (qQRT-qPCR) were used to measure the protein and gene expression levels of RANK,
RANKL, OPG, phospholipase Cy2 (PLCy2), cathepsin K (CTSK), and tartrate-resistant acid phosphatase (TRAP) in
each group. Results Magnetic resonance imaging showed a high signal state in the left hip of the mice after
successful model replication. Compared with the NC group, the MC group showed decreased levels of BALP, PINP,
OPG protein, and gene expression (P < 0.05), and increased levels of RANK, RANKL, PLCy2, CTSK, and TRAP
protein and gene expression (P < 0.05). Compared with the MC group, the GBTX and PC groups showed increased
levels of BALP, PINP, OPG protein, and gene expression (P < 0.05), and decreased levels of RANK, RANKL, PLCy
2, CTSK, and TRAP protein and gene expression (P < 0.05). Compared with the GBTX group, the PC group showed
no significant differences in OPG, RANK, RANKL, CTSK, and TRAP protein and gene expression (P > 0.05), while
the gene expression of PLCy2 in the PC group was lower than that in the GBTX group (P < 0.05). Conclusion

Gubitongxiao granules may improve femoral head necrosis by upregulating OPG expression, inhibiting RANK,

i34 %

RANKL, PLCy2, CTSK, and TRAP expression, thereby ameliorating the condition.
Keywords: steroid-induced femoral head necrosis; Gubitongxiao granules; RANKL/RANK/OPG signaling

axis

JBE B Sk PR L S — b L 300 o I B 114 Tl RS S
PRI L I R 23R B SR QIO w2 . JE G514
8 1B B Sk PR FEAL A 2 ol T 4K 0 B 5 ok i IR M B
R, A R Sk it A2 51, B S A0 e i
I 248 R D5 0 B A T, e R Sk B ot L PR AL
IR B AR T JE R A OCTT T BE R S L X b SRR N
WMoE M R B Sk B 3R 3E (steroid-induced
osteonecrosis of the femoral head, SONFH)™, iZ %5 %
i B AR T, T R e A I I 3 R T AR T BT
TP H TR R R G I — IR AR BUEES 3L
AT £k 55 24 W i R R W BRI O 1 o I O e =
W 30T i HBEZEAT N TG B4 T RY, M5 B 2y
PG o7 T AR Y7 BT BRAAAE 5 R OT R AE RS I
SR I TR S A A R [ I 4 A
e E A T A, X SRy T HRE S i AR K
il ANREIZ PR R AL A BB 2 . HIERIX
— L2 B A Bl R R IR LB B 2
MARA [3A97 SONFH . K It , A B 24 v 4R A7 3%
B 12 7 ¥ Ik H B 5 7 1]

WEFE R OME B PR B S B e fr B W
H LU s AR ] R BB A M s L B A
JHL A 2 R0 A7 T I ] A 3 RS, S BURCE Sk

28

T B AR R AL R, A, AT |
W B RS BIR  BE A IR R A, X R IR 2 AN
TG, e 225 R e SR IR a0 Bl IRBE I
B4 J& SONFH FY A [m] 5 B [ BE , Bk 1L 2 n] 396 /Y, T )
5 AN AT . SONFH F 4 Jog L i o4 o 76 4 B
FI T = AR A A B B AR 25 AL~ 0 i 38 PN B 1M
UL CE BB U A0 A e B AET A SO R
TE I TE AU 4 5 1 9 i 15 Cy2 (phospholipase Cry
2, PLCy2) 2 HL A B I A5 & A ik if ik 4L f) 5 4R
¥ B AR (Osteoprotegerin, OPG) % K T -k B %%
P& 1§ £k A F (receptor activator of nuclear factor— kB,
RANK) Fl #% K ¥ - kB 22 f& 1 1k A F BL A4 (receptor
activator of nuclear factor kappa B ligand, RANKL ) 7£ &
AR A2 K R 7 R R O 4 T A 3 4R L
‘B B M %% 1R [ (bone alkaline phosphatase, BALP) . |
R i e JE 2 B i i€ K K (propeptide of type |
procollagen, PINP) . 2 41 & |4 i K (Cathepsin K,
CTSK) #7090 A7 R IR 1k W R 1 (tartrate resistant acid
phosphatase, TRAP ) 34 5 1 5 40 Jfl A5 OC | 2 42 & i
240 i 2 B B S B TR 33k e W] SONFH #Y 2 A HIL
ARES B A G
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Jr¥E, % FET RANKL/RANK/OPG {5 S- R4 1530 19 0k X i 2% P i Sk IR AEAS AL/ N B B AR

I T SONFH £ 34 g 5L 109 2 B 1 4 A7 3, 1
JELSE Y5 2 S0 00 9 T T 0 /DA A A A
A8 A 7 18T %) B8 k=, SR AR T LA Y 9 3R
A R0H 2% il B8 R R R 0D O AOIE 1Y K
AR R A A A AR PN Bl S R R R T
T3 FE DS/ AN T, DL SONFH 2R G B A 1)
i HLUE RS 5255 Fa s 207 mACR v 8 (|
25 T 3 2 BB Sk SR B0 04 B AR T e =
A EHRIE . L, T4 N RANKL/RANK/OPG {5 5
b & [ B s B E RTIG R 23 A% SONFH JA Y7 HoA
05T SR 2% LR R A O X RN i — P R
T S ORI T I IR P R Sk PR AR AR R
AN R B AR L, o 5 4 Wiz b 256 T
SONFH $i& {1 2 i FEAli A6 7 58 65

1 HBS R

SWTe L)
BEPEUR T 20 ~ 23 ¢ 7 A% 19 SPF 4% CS7 /N
90 H W T 2B ER R sy ot . L5y
A PR VRRTIE S« SCXK () 2017001, 3L 56 5h ) i F
VFAIES : SYXK (%) 2017-005 . 52565 3o 22 12
2R 2 o — P = I 52 3 sh ) i AR B AL (B
35 . AHUCM-mice—2020020) .
1.2 44

B T MORLZH T 175 10 g PFZ 15 g AR A
12g.241H10 g FEFE 10 g AMT B 15 g M 15 g,
6 g R AL 10 g JIWT 10 g HFL 6 o (PUJIHT 4%
R R R AR A ), h 2l |2 Brh
P2 24 K2 5 — B I 15 o v 24 3 4 A i e 9 (it
51 720040001, BLA : 0.5 o/kL , W7 VL 5L B 245 L A PR
NEIDE
1.3 FERAFSNUSE

it 2 % JE A T T S (33020824, i VT.41l1 3 il
e A R~ 7)) | Ig 2 8% (Lipopolysaccharide, LPS)
(L263, & M FE /R G AW B A R A A ), PBS
[C10010500BT , & R €t /R (F5 ) AL &% A7 BR 2 H] T,
BALP (JYM0601Mo)  PINP (JYM0798Mo) (1t &% 5% i
R AR A R 1)), Goat anti-Mouse I¢G(H+L)
(ZB-2301) ) #l Goat anti—Rabbit IgG (H+L) (ZB-2301)
(b el EMEARARA ), EZ-10 Total
RNA Mini—Preps Kit (B618583) ( |- ¥ 4 T 4= ¥y T F¢

1.1

FAR MR % A R 7)), real-time PCR X (1Q5)[F £ 4E
YR (B A RRA A,

1.4 FHik

141 A ZH BP0 H SPF 2 €57 /N Bl B
PEMESR 7 d, ¥ BB AL 850 o6 Horh 78 HU/NRUH
TR A ) I e v S LPS (10 we/kg) , ] F% 24 h )5
o AH [ 5] 4, ) B 2 A0 A L 3 SR IS IR Uk JE A TR
T (100 mg/kg) , 223 A" o 12 Hi k%
6 HRZH (NC A1) |, [R] s 1) g 32 5 45 5] 2 19 A B3
Ko 24 dJE, FEHLAEL 10 H /N ERATAZ 0 e Rk I
R RAR 2 F B, JI KT SONFH /)y B 7 42 1] & 75
BT

142 Tz & FRREEALE G 60 K/
(FET-18 H ) 4 R BL R (MC) 4 . B 5 38 i o kL
(GBTX) 4 Md 45 A= i e e (PC) 4, B 20 H . &
PR H 52 95 Jy 77 ) /N BRSO o 4 55 5 v e
52 56 45 S 42 %, GBTX 4 5 PC 41 4% 7 2 43 %) N
3.0 g/ (kg+d) . 2.40 gf (kg d) Y15 5 38 14 Uk 5 3 2%
A AR N 25 AT HEE o NC 45 MC 4 43 5
HEHERRAMIIK, TH RDTRT LR &R
30 mg/kg 1 3% S5 B BV 22 AR RR I J5 BURA

143 DR —EL WA/ RRE RS
T3\ B B R B AT 8lBe ) S5 R o

44 mAR & R B K s 0 K g
(enzyme linked immunosorbent assay, ELISA) FoRIIAN
BRI Y5 7% BALP Az PINP & ft, 2 LI F AR BEE 10 ~
20 min, 0> 20 min (5% 3 : 2 000 ~ 3 000 t/min) . YK
A BVEW, ORAE o 1R &0 B 50 E % K 450 nm
A 56% B (optical density, OD){H .

1.45  Western blotting 4 #] RANKL/RANK/OPG
Bt X dairag R a fik  HAEUE 421100 mg,
JILA RIPA 40 24 /% % 1 mL, 550 5 32 U 1 4 &
ARG R . el W e FL Ok e
(RANK % £ 50 min; RANKL %% % 50 min; OPG %% fi5t
50 min; PLCy2 % i 50 min; CTSK %% X 50 min ; TRAP
% JBE 50 min ) |, % B84 A I 5% I Rs W5 4 = i 35 A
2h; S HF PR BmBE R SIS LLG], 4 C%
BIENFEF LR ; 3R, % _Hul il H
PBST Fi B¢ 2258 4 B (1:10 000) = IEMFH 2 h; )5
FHR Gl b4 ko L B A IR A D R
FIZRIA .
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& B4% B (quantitative real—
time polymerase gRT-PCR) #
RANKL/RANK/OPG 15 5 #h 48 X 38 4% 49 Bk B & &
TR TR i 41240100 mg K HCAE I BB R I A
1 mL 1% TRIzol %W , &) % J5 42 B RNA, I 12 HE ik
FE AL s AL BUT N 1 g RNA 390 4% 5 A ¢cDNA
JL WK 2 . TB Green Premix Ex Taqll 10 pL, 1E . J%
514 (10 wmol/L) 45 0.8 wL, ¢cDNA 2.0 L, H,0
6.4 plo P& 95 CHUAS M 60 595 CAE T,
20 s, 60 CiB k60 s, 340 NMEF, L B—actin N N
Z: 1A E R X R A & (27 . 51T 51 I
#1.

146 ERREZTEZRA

chain reaction,

%1 gRT-PCR3|¥F%!
K/
FEAH 5175
bp
EI] : 5'-GGGAAATCGTGCGTGACATTAAGG=3'
B-actin , 490
JZ2If] : 5'-CAGGAAGGAAGGCTGGAAGAGTG=3'
iEI] : 5'-CCAGGAGAGGCATTATGAGCA=3'
RANK 252
JZ2If] : 5'-ACTGTCGGAGGTAGGAGTGC=3'
iEI] : 5'-CGCTCTGTTCCTGTACTTTCG=3"
RANKL 218
2] . 5'-GAGTCCTGCAAATCTGCGTT-3'
LI : 5'-CCTTGCCCTGACCACTCTTAT=-3'
OPG 195
J2If] : 5'-CACACACTCGGTTGTGGGT=3'
iEI] : 5'-GATTTCCGCATCTCGCAGGA-3'
PLCYy2 186
J2Ii] : 5'-CTTGCAGCTTGCCGCATTTT-3'
IE M : 5'-AATACCTCCCTCTCGATCCTACA-3'
CTSK 109
J2Ii] s 5'-TGGTTCTTGACTGGAGTAACGTA-3'
1EI] : 5'-TGTCATCTGTGAAAAGGTGGTC-3'
TRAP 355
J2Ii) : 5'-ACTGGAGCAGCGGTGTTATG-3'

15 SHit=EFHiE

B 4> BT SR FH SPSS 23.0 G5 i 3k . & % okt
DIISE = bR 22 (x + 5) Foom , ZAL LT 225007,
W LB e K056 . P <0.05 W22 A Siitr i X,

2 &R

2.1 SONFH/MREBISHIER
WRIE AR 4R SR A s, BEAL 18 X

10 /N R R s IR A, G L IR &S

s, R W T R N BLZE I S S

WK1,

RN AW s SN

B ZEHEIRER

22 HBHINR—
O 12 JEE E AE R WS MC 4/ BB /N R
TSR AT 8 HUNERUH BB A TR S R B R
B (O BT IR A 8 0O TR R 5 69T 4L MC /)
BRI Bl o B, B AT N LA RS — W, B
Ui
2.3 &4H/NE BALP.PINP K EE S
ELISA 25 3 W 7R | 4 41 /) B BALP  PINP /K - 42
Ti 22001, ZRBA G FE L (P<0.05) ., 5NC
ZH H %S, MC 41 BALP , PINP /K F- B &K (P <0.05) ; 5
MC 21 H %5, GBTX 41 . PC £ BALP , PINP /K -4 7} 5
(P <0.05) ; 5 GBTX 41 kb %%, PC 41 BALP . PINP 7K *F-
ERLGIE L (P>0.05), WLE2.

ﬂl ’Ik N

*2 KHEANRBALP.PINPKFELLE (pg/mL, x +s)

21 BALP PINP
NG 5.735 £ 0.996 14.525 £2.411
MC4 3.165 + 0.369" 7.447 £1.108"
GBTX4H 5.117 £ 0.562"% 12.878 + 1.6157%
PC 4 4.929 +0.398? 12.288 + 1.2180%
F1H 18.209 21.348

P 0.000 0.000

. Q5 NCYL#E, P<0.05; @5 MC4l b4, P<0.05,

2.4 &4/ RANKL/RANK/OPG {5 S8 %45
FRE & B FEEAX RIZEA LB

Western blotting Fll qRT-PCR #& | 45 % @ 7R, 5
NC 20 38, MC 2H OPG 25 [ R 5L AR G R Gk 5 34
[ (P <0.05) , RANK .RANKL .PLCy2 .CTSK . TRAP &
P RIS AR X 2% 3k 5 34 5 (P <0.05) 5 5 MC 4 L
B, GBTX 2H 1 PC 2 rf OPG #& [ 1 5L R AH X 26 3k
¥ J+ & (P <0.05) , RANK , RANKL . PLCy2 . CTSK .
TRAP F [ F1 5 R AH X ik i 2 N R (P <0.05) 5 5
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GBTX 4 It ¢ , PC 44 OPG . RANK ., RANKL . CTSK . PLC~y2 % X AH X 2 35 B 4 CBTX 41 T [ (P <0.05) .
TRAP &5 H A1 & K AH X ik &, DA MK PLCy2 85 H A W3, 4E 2,
Xk 2RI E X (P>0.05), 1 PC 41

#3 &4/ F RANK.RANKL.OPG.PLCy2.CTSK.TRAP EAMEXMFILEILE (xxs)

2H 5] RANK RANKL OPG PLCy2 CTSK TRAP
NC4H 0.198 + 0.083 0.274 = 0.065 0.284 + 0.060 0.088 + 0.030 0.238 + 0.098 0.272 + 0.080
MC4l 0.703 + 0.076" 0.683 +0.1567 0.116 +0.030% 0.293 + 0.046% 0.639 + 0.038% 0.735 £0.127%
GBTX 41 0.410 £ 0.170%? 0.398 +0.1457% 0.237 £ 0.056Y% 0.158 +0.055%% 0.422 +0.1107? 0.329 +0.12372
PC 41 0.448 +0.128% 0.317 +0.0857% 0.230 £ 0.056% 0.153 £0.0517% 0.371 +0.1207? 0.319 +0.1307?
FiE 10.135 7.140 5.690 10.110 8.920 10.155
P 0.004 0.012 0.022 0.004 0.006 0.004

I 5 NCHILE, P<0.05; @5 MCH L#, P<0.05,

%4 &4/ RANK.RANKL.OPG.PLCy2.CTSK. TRAP £EEHEXFIEELLE (x+5)

25 5] RANK mRNA RANKL mRNA OPG mRNA PLCy2 mRNA CTSK mRNA TRAP mRNA
NG 0.990 = 0.179 1.009 = 0.148 1.004 = 0.095 1.007 £ 0.127 1.016+0.189 1.001 = 0.049
MC 41 3.990 + 0.603" 4.431 = 0.442% 0.209 + 0.043%7 4330 + 0.848% 4330+ 0.561% 2.193 +0.2547
GBTX4]  1.748 + 0.690% 2.527 +0.4167% 0.811 +0.174%® 2.626 +0.17772 2.735 +0.286 "% 1371 = 0.265"%
PC4 1.152 £ 0.155%% 1.777 £ 0.169%? 0.847 +0.118%% 0.847 +0.11802%® 1.963 +0.4017% 1.154 +0.188%%
F1 105.801 33.959 40.611 120.961 39.045 12.765

P 0.000 0.000 0.000 0.000 0.000 0.002

- Q5 NCHILER, P<0.05; @5 MCHALLLAL, P<0.05; @5 GBTX 41 44, P<0.05,

NCZL MCHL GBTXZL PCAL ST P 3, FE B LR, UL O T R A, AR B L T

beta-actin 42kD K2 RS WL e, Al Sk e "o HEINHHE
RANK 46 kD S AL 3220 IS 5, b ) DLl
RANKL 37kD 3, A LATE I A E R =2 0k, e ) R DL
one . SN, Y LT SRR 2. B
e . R A B B 5 T B R 26 2 25 i
ik . SRR I A Ok R TT I SR IR SR 4 5 T B
P (1L I05) 05 " i BE Al Ak gk >k, il

A D HRAR “HHLAT A, A HE AL 0L RS A
E2 &4/ RANK.RANKL,OPG.PLCy2.CTSK, PRIE, $2 R0 BTG AL 2% 7 2 vk LGS bR AR e i, 2
TRAP ZHHIKHE HLSAE R 230, o BB i T 2 A K 0

WA b e HUIE 25 W) 5 | A RE O, 30 A I A

AT AR PSS ES Y SRAT RN 5

AR 8 3R BB Sk B it SR B (I R, PR AR A N W AT LR Bl B A SR

FA g rp B2 R A (R I ANVEIR L SRR IR RS A SRR AN I
KEWR) A X TR ERICH TFEA  IERZ .

a2 R JEE A CRAK - Y PAAEAT SCHRA IS , 4o 5 a0l ol JH W Bz o 33k

FO) i A 2 AT SR JE S A, T DURE KA 2 A A 3 ] AR R 2

3 itig
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JP, i BALP 38 2k 1 2 £k 3 S R R BCHR T s ik
L E 4 I Y 4 B P L PINP Sz B T i A
B, SR A2 B 4 B OGS B IR Y
b, TR/ A LB E W, —F S E e, W%k
VAN = ORI /e N = e TN T
il B A AL A R E R BF 5T UE Y
RANKI/RANK/OPG {55 & il 78 % 25 1 e i Sk 3R B 1Y
Gy FHLE b & O AE o 1R MR R AE
T (tumor necrosis factor, TNF ) Bt & 8 & i\ 5 2 — 1Y
RANK % FC P & RANKL 2 I8 45 il B 40 i 9 47 336 Al
A3 AR S B R 38 2o A 5 R s 7 Y i v 4
() BN 55 0 Ak DA AR 1 R AL, AR 45 ok 40 L 5
2 B 22 T 0 S A7 A e IR, o A8 R ) 9 T, 5 AL
RE AR ALY, OPG J2& —Ff i il B W A /) TN i
T, BA7 GobE 9 /R A, 8 0t 5 RANK 38 4 45 &
RANKL, /& 4% 25 ST B 40 A0 38005 o1k 5 it
AT B 1k Wit B, AR5 AR A A B e i
B W FE , CTSK 5 TRAP J2& 5 il IR il 25 Bl bR 7%
Yo CTSKAEAT MR 3 D JE 5 v 43 5 F e i, S 1
B2 L SRR KT B e, VS T P R ) — ok
SR FE [, TRAP J2& M B 40 M 5 55 1 o 2235 00
FAU B & 8 B L, fE PR M S5 R T CTSK ml LA
1k TRAP W 2 i 58 1 7K M, L35 2 5 B8 v 400 T 1)
W SE 3o RS2, PLCy2 J2 Ml IR il Cy S35 14 30 3, X
T Y B ARG A L ik IR AR A,
PUAAL T B4 B R S I, PLCy2 3 B 635, 5
g1 R

AHIFFE & I, B3 T U R el S 5 80 A2 i B
T SONFH /N B — M & B8, 38 28 [A] BF |3/ BALP
PINP F1 OPG ) & 1 5 & [ % 35, F % RANKL,
RANK ,PLCvy2 ., CTSK F1 TRAP & 4 F 3L K 2635, 585
= 1 DR ) I v D VA B I R S I AT
il W, A B RS B B X 3R ] R U T
7] RE & 38 1 8 5 RANK/RANKL/OPG 15 5 %l ok WA
T A 3 L S ke o IR BT 10

%

=z

Z X Wk
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