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p27 plays an important role in modulating bone mass and bone turnover
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[Abstract] Objective: To determine whether p27 plays an important role in modulating bone mass and bone turnover. Methods:
We used 8-weeks-old p27 homozygote (p277") mice and WT littermate mice. Firstly, we performed bone marrow ablation (BMX) on
both tibia and femur, and then we compared the difference between osteogenesis and bone turnover of the different groups by radiog-
raphy and pathologic histology. Finally, we detected the difference of ostosis and bone turnover between groups on the 3"/7"/11%/14"
day after BMX respectively. Results: Three days after BMX, the bone mass of both WT and p277" littermate showed no new osteoge-
nesis. While compared to WT littermate,, on the 7"/11%/14" day after BMX, the new osteogenesis in p27~~ mice increased significant-
ly. Further study showed that the number of osteoblasts and the positive area of type I collagen increased significantly. However, the
number of osteoclasts and the positive area of osteoclasts decreased markedly. Conclusion: The BMX of p27 gene knockout mice
study proved that p27 could reduce the bone mass and inhibit bone turnover by suppressing the osteogenesis of osteoblasts and pro-
moting the bone resorption of osteoclasts.
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Figure 1 Effect of p27 deficiency on new osteogenesis in

mice after bone marrow ablation
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Figure 2 Effect of p27 deficiency on osteoblast differen—
tiation and bone formation in mice after bone

marrow ablation
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Figure 3 Effect of p27 deficiency on bone resorption of

osteoclasts in mice after bone marrow ablation

BB A= B 02 15 5 R A0 R R R B O, R
HE B &1 Col- | S Sk 2= Qe (7 1, B
SAT T BMX AR5 B 4H M EORT Col- T BH
B NN, ARSI R W p27 FEH
AL C3HI0T1/2 F% 4T 4k 20 Jifd 1) 52 8 20 Jif 4
A4 p27 PR Bk % R A% 412 HE kR A Y AR A R
A3AGIST Col- T J2 85 ER TR R4 M B 2 1 S 2800 5
AHLIEET 90% LA I, 2 BB 20 M e 3 43 Ak i dE AR 7
AR AR R BMX AR5, 5 WT /AR L, p277-
/N B BRI BORT Col- T PHAE m BLE RS 7,11,
14 d ¥5n, H 225 A Geit v S0, ik s g5 Lyl
SRR G R — B, s R, p27 Bk
AR E BB A0 6 ) 3 B, I e B Col- T YRk,
2 BB A0 T G Ak, 48 i 40 B R O

S B p277 /N BB TE R N 5 5 R 4 i
HWICA K, AR LB T BMX R p2777/MR
AL S WIT /I SR 200 B 10 250 e R Bt 400 i T ) 2%
5o AT VRS 20 S 56 2 W SR 4 R A A
B AR B, BRE A p27 A1 p21 Kk BRI, p27
ISR i 2 1 ORI BT = i i A7
A S 1 200 B I B R ARG p27 X34k A AR
AR AR AR R BMX R JF L, 5 WT /MR
A, p27/INRAEAR TG 711,14 d 15 -F 40 A B0F0
B > B2 R A ST R S, AR A
S0 BH B 5403 1 S e R b, p27 i R O S A
(358 DS T R A0 B IR RE T

AR S 06 45 R AR W AE B 0518 5 p27 R B



537 B 1
20174 1 H

LRI PR WL T TS p27 1R

B S A b AR T LIS [T ).
M ERF RS M (A AR AR ) ,2017,37(1) :0053-0057 - 57

K RE 6 10 2o i 0 A A0 TR SR A0 o R 4
B, T KA I AR, XSRS 2
BEXE p27 BB A FH AT T AR — 2, A HR A 2 i )
A2 RUESE 5 WT /N BT EE, p27 Bk 2% /N B 4
240 M s TG U R A T AR S T p27 i 2R /0N R
A R R A N TR AT B A N R
A5 Z AT 22 5 X n] RESE T BMX KRR
RAE TR BE 2, e BE T E 20 1 3 58 73
&, T p27 G AT DI X — i B Ot — 0 W
XA, FRAT AT O WA BMX AR 5 B R A
B 200 ) 3 5 3 Ak RE T B SR AE DR RO 4R i
AR E o

AWEFEGE R 78 T p27 e Rk R AE /N B
D48 5 rb Xl B 48 ) B EEAE T, A B A 4 ] 40 90
DR A B R ORI R WSO Y R Y A S T
B, [ A0 S 1 45003 R SR 36 7 R A6 T T A A
W BB
(&% 3wk ]

[1] Shapiro F. Bone development and its relation to fracture
repair. The role of mesenchymal osteoblasts and surface
osteoblasts[J ]. Eur Cell Mater,2008,15:53-76

[2] Takahashi N, Muto A, Arai A, et al. Identification of
cell cycle-arrested quiescent osteoclast precursors in vivo
[J]. Adv Exp Med Biol, 2010,658:21-30

[3] McConnell J. Cell cycle control in early mouse develop-
ment[J]. J Reprod Fertil Suppl, 1990,42:205-213

[4] Manolagas SC, Jilka RL. Bone marrow, cytokines, and
bone remodeling. Emerging insights into the pathophysi-
ology of osteoporosis [J]. N Engl J Med, 1995,332(5):
305-311

[S] Wang C, Yu T, Tan L, et al. Bioinformatics analysis of
gene expression profile in callus tissues of osteoporotic
phenotype mice induced by osteoblast-specific Krm2
overexpression [J]. Int J Rheum Dis, [2016-03-01].
http://dx.doi.org/10.1111/1756-185X.12840

[6] Zhou FH, Foster BK, Zhou XF, et al. TNF-alpha medi-
ates p38 MAP kinase activation and negatively regulates
bone formation at the injured growth plate in rats [J]. ]
Bone Miner Res,2006,21(7):1075-1088

[7] Bab IA. Postablation bone marrow regeneration: an in vi-
vo model to study differential regulation of bone formation
and resorption[J]. Bone, 1995,17(4 Suppl):437S-441S

[8] Schwartz Z, Sela J, Ramirez V, et al. Changes in exira-

(9]

[14]

[16]

[17]

[18]

[19]

cellular matrix vesicles during healing of rat tibial bone:a
morphometric and biochemical study [J]. Bone, 1989, 10
(1):53-60

Nakayama K, Ishida N, Shirane M, et al. Mice lacking
p27 (Kipl)display increased body size,multiple organ
hyperplasia, retinal dysplasia,and pituitary tumors [J].
Cell, 1996,85(5):707-720

Fero ML, Rivkin M, Tasch M, et al. A syndrome of
multiorgan hyperplasia with features of gigantism , tumori-
genesis,and female sterility in p27 (Kip1)-deficient mice
[J]. Cell, 1996,85(5):733-744

Yin Y, Wang Q, Sun W, et al. p27 (kipl) deficiency
accelerates dentin and alveolar bone formation [J]. Clin
Exp Pharmacol Physiol,2014,41(10):807-816

Sun W, Wu J, Huang LY, et al. PTHrP nuclear local-
ization and carboxyl terminus sequences modulate dental
and mandibular development in part via the action of p27
[J]. Endocrinology,2016,157(4):1372-1384

Zhu M, Zhang J, Dong Z, et al. The p27 pathway mod-
ulates the regulation of skeletal growth and osteoblastic
bone formation by parathyroid Hormone-Related peptide
[J]. J Bone Miner Res,2015,30(11):1969-1979

Mccabe LR, Last TJ, Lynch M, et al. Expression of cell
growth and bone phenotypic genes during the cell cycle
of normal diploid osteoblasts and osteosarcoma cells[]]. ]
Cell Biochem, 1994 ,56(2):274-282

Drissi H, Hushka D, Aslam F, et al. The cell cycle reg-
ulator p27kip1 contributes to growth and differentiation of
osteoblasts[J ]. Cancer Res,1999,59(15):3705-3711
Duprez D, Bell EJ, Richardson MK, et al. Overexpres-
sion of BMP-2 and BMP-4 alters the size and shape of
developing skeletal elements in the chick limb[J]. Mech
Dev,1996,57(2):145-157

Maeda T, Matsunuma A, Kawane T, et al. Simvastatin
promotes osteoblast differentiation and mineralization in
MC3T3-El cells [J]. Biochem Biophys Res Commun,
2001,280(3):874-877

Okahashi N, Murase Y, Koseki T, et al. Osteoclast dif-
ferentiation is associated with transient upregulation of
cyclin-dependent kinase inhibitors p21 (WAF1/CIP1 )and
p27(KIP1)[J]. J Cell Biochem,2001,80(3):339-345
Zauli G, Rimondi E, Stea S, et al. TRAIL inhibits os-
teoclastic differentiation by counteracting RANKI.-depen-
dent p27Kipl accumulation in pre-osteoclast precursors
[J1. J Cell Physiol ,2008,214(1):117-125

[ EHHE] 2016-03-25





