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Inhibitory effect of recombinant receptor activator of nuclear factor kB protein on bone loss in ovariectomized mice
ZHANG Li-cheng, LU Hou-chen,XIONG Qi,ZHANG Li-hai ,and TANG Pei-fu. Department of Orthopaedics ,General Hospital
of Chinese PLA ,Beijing 100853, China
ABSTRACT Objective:To compare inhibitory effects of recombinant receptor activator of nuclear factor kB protein with
bisphosphonate treatment (ALN) on osteoclasts activity and bone loss in ovariectomized mice. Methods : Twenty-four female
KM mice were ovariectomized bilaterally and treated with recombinant receptor activator of nuclear factor kB protein , alen-
dronate , or PBS. Twelve weeks later, body weight, biochemical markers of bone metabolism,Micro CT scan and bone morphol-
ogy were examined. Results; After 12 weeks administration, the Micro CT scan and bone morphology values of each group were
as follow. The control group;BMD (92.600+14.319) mg/cc,Th.Th (0.094+0.011) mm,Th.Sp (0.455+0.124) mm,BVF
0.192+0.023 ,SMI 1.388 +0.328;the recombinant receptor activator of nuclear factor kB protein group:BMD (133.050 =
13.022) mg/cc,Th.Th (0.098+0.009) mm,Th.Sp (0.365+0.105) mm,BVF (0.291+0.025)% ,SMI 0.661+0.384; the ALN
group; BMD (128.013+16.040) mg/cc,Tb.Th (0.097+0.011) mm,Th.Sp (0.376+0.104) mm,BVF 0.281+0.024,SMI 0.753+
0.307. In the ovariectomized mice experiments,both recombinant receptor activator of nuclear factor kB protein and ALN sig-
nificantly inhibited ovariectomy-induced bone loss. Compared to the control group (PBS) ,the recombinant receptor activator of
nuclear factor kB protein group showed increased distal femur BMD and decreased trabecular spacing (Th.Sp),whereas the
control group had significantly decreased distal femur BMD, significantly decreased Th.Th,and increased Tb.Sp. There was a
significant difference in bone volume fraction among the groups. The TRAP —positive osteoclasts in distal femur bone slices
were nearly complete inhibited for Recombinant receptor activator of nuclear factor kB protein group and alendronate group.
Conclusion: In vivo,recombinant receptor activator of nuclear factor kB protein effectively inhibits the activity of osteoclasts
and the resulting bone loss, which has a similar effect as alendronate.
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F1 RAKRHEIRED 12 BINRIEE (x5, )
Tab.l Mice body weights before administration and

administered for 12 weeks (x+s,g)

51 FHYE(H) ARJE 14 HEh 12 e
X BRZH 8 43.063+3.080 55.413+3.412
RANK 41 8 43.000+2.829 54.500+3.979
ALN # 8 43.300+3.082 54788 +3.631

AR 1 ASAUNEIRE L, F=0.020, P>0.05; RJF 12 JH4 41/
FUATE H A, =0.128, P>0.05

Note ; One week after administration there was no significant difference a-
mong control,RANK group and ALN group (#=0.020,P>0.05); 12
weeks after administration there was no significant difference among con-

trol, RANK group and ALN group (#=0.128, P>0.05)

WK, PN AR — 3% X R85 (I 1a) ; PI{e
BER IR A S BN 7B IS L 2R E A
B v B/ NG R /NSRS R
SIS (W 1b-1c), #4122 ] BMD M 545 5 25
SAGIFEE S, UBEHARNF-«B G HE T2
H H AR I BMD Sy, 1B 5 BT B ah i ] L
R IG T 5 L(P>0.05) ; Th.Th £ Th.Sp 4541
] 22 S Y oG 127 0 S5 % 41 IA] BVF 22 78 Gei 2
B, HELAZHET-B G FZ IR E H 4L 5B
TEBEIRENIGY T4 BVF 25 57 G223 3 ; SMI EUE
ARG, DA B/ NG BREOR | AL F kB T4k
DK 52 A B 11 20 M BT B IR A 7 ZH BR(ELAIG T X6 R
HWF3),

F2 FBALH 12 BMRMFENKRNLER (v+5, mmol/L)
Tab.2 Results of serum biochemical test in mice after

administration for 12 weeks(x+s , mmol/L)

Eivl] () & w Tk A
X R 8 2.096+0.368 1.935:0.220 89.088+22.192
RANK 41 8 2.1940.357 1.829:0.234 99.825:17.618

ALN 4 8 2.138+0.297 1.860+0.198 96.750+19.416

L2525 12 R, A4/ ULV 85 L, F=0.164, P>0.05; 45 41 /N
I B LL 3, F=0.502, P>0.05; 45 2H /I BRI 37 R 1 9 6 L 3, =
0.622,P>0.05

Note; After 12 weeks administration , there was no significant difference in

serum calcium values among each group (F=0.164,P>0.05); the values
of serum phosphorus among each group have no significant difference (F=
0.164,P>0.05) ; the values of ALP in each group have no significant dif-
ference (F=0.622,P>0.05)

2.4 RS Y B HE Yyt f TRAP 4t (43
g e A Y] A HE Ye(n,, BAHLUB S0
F2 0 REZH B /INGEECE D AR A | [RIRERS 5, IR &
1EH LRGSR T BT R4 IR Y 7 20 5 A I -
kB IGIL I 2 R A B/ N H I L2 HES % 4R
AR, /NI EESE T8/ NGR R BE AR A B
w5 Y0 A TRAP Je g g (o FH i1 4 it , X
WAL TRAP Y@ fHYEANML, BT BEER AR
P 5 EAZE T -«B L 732 R 8 H AR D BE W
FI| TRAP JL £ PH PR B 40 M (18] 2-3) 4541 TRAP %%
O AYEBCE AT, XFRR4] 11.125+3.271, RANK

£3 ZHARBITIE Micro-CT A 5 FE LR (x+s)

Tab.3 Micro—CT scanning and reconstruction of distal femur(x+s)

257 s () BMD(mg/cc) Th.Th(mm) Th.Sp(mm) BVF (%) SMI

Xif B4 8 92.600+14.319 0.09420.011 0.455+0.124 0.192+0.023 1.388+0.328
RANK 41 8 133.050+13.022 0.098:0.009 0.365+0.105 0.291+0.025 0.661+0.384
ALN 41 8 128.013216.040 0.09720.011 0.376=0.104 0.28120.024 0.75320.307

1 AR (BMD){E HL R, F=18.457 , P<0.05 ; 15 /NG JELBE (Th.Th) HL 8%, F=0.218, P>0.05 ; /N2 B (Th.Sp) FL#R , F=1.542, P>0.05 ; 4
B E(BVF) HLEE, F=40.912, P<0.05 ; 5B R L (SMI) AR, F=10.742, P<0.05, RANK #4145 ALN 41 BVF L2, P>0.05

Note : Comparison of BMD among three groups, F=18.457, P<0.05 ; comparison of Th.Th among three groups, F=0.218, P>0.05 ; comparison of Th.Sp among
three group, F=1.542,P>0.05; comparison of BVF among three groups, F=40.912,P<0.05; comparison of SMI among three groups, F=10. 742,P<0.05.
Comparison of BVF between RANK and ALN groups, P>0.05

B 1 JBEST Micro-CT SIHZRE  1a. XIRAH 1b. FABFE T-«B HALHE FRZIAEAH e PHERETRINH

Fig.1 Micro—CT scanning of distal femur 1a. Control group 1b. RANK group 1c. ALN group
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Fig.2 TRAP-methyl green double staining of distal femur (x100) 2a. Control group
2b. ALN group 2c. RANK group Fig.3 HE staining of distal femur(x100)
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