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Clinical Studies and Drug Effects 
 

Lindsay R, Miller P, Pohl G, Glass EV, Chen P, Krege JH. Relationship between duration of 
teriparatide therapy and clinical outcomes in postmenopausal women with osteoporosis. 
Osteoporos Int. 2009 Jun;20(6):943-8. [Abstract] 
 

Cosman F, Nieves JW, Zion M, Barbuto N, Lindsay R. Retreatment with teriparatide one year 
after the first teriparatide course in patients on continued long-term alendronate. J Bone Miner 
Res. 2009 Jun;24(6):1110-5. [Abstract] 
 

The first study is a post-hoc analysis of the teriparatide versus placebo Fracture 
Prevention Trial, looking at the efficacy of treatment on non-vertebral fractures, clinical 
vertebral fractures and back pain as a function of time. Whereas the incidence of clinical 
vertebral fractures was diminished about 50% with TPT within the first 7 months of 
therapy, and virtually abolished thereafter, reduction of back pain as well as of non-
vertebral fractures became apparent between 7 to 14 months of therapy and was 
maintained thereafter. Although these results are limited by the rather small number of 
events in each time interval, they may be of importance since they suggest that longer 
duration of teriparatide therapy may provide stronger clinical benefits while the incidence 
of other adverse events declines over time (improved tolerance). 

 
The second study is a prolongation of a previously published study on the combination of 
alendronate and PTH, where the latter was administered either daily, or cyclically (three 
months on/three months off) for one year. Then, following one year on alendronate alone, 
patients at high risk resumed a one-year course of daily teriparatide. One-year gain of 
BMD at the spine was similar during retreatment as during the first course of 
administration, indicating that, when necessary, teriparatide can be readministered safely 
and efficiently after TPT and alendronate. There was, however, no apparent increase of 
hip BMD during retreatment. —SF 

 
Yamane H, Sakai A, Mori T, Tanaka S, Moridera K, Nakamura T. The anabolic action of 

intermittent PTH in combination with cathepsin K inhibitor or alendronate differs depending on the 
remodeling status in bone in ovariectomized mice. Bone. 2009 Jun;44(6):1055-62. [Abstract] 
 

By comparing the effects of PTH with alendronate (ALN) or a cathepsin K inhibitor in 
growing ovariectomized mice, this study provides two really interesting observations. 
First, the cathepsin K inhibitor did not inhibit bone formation rate (BFR), as also 
previously seen in cathepsin K null mice, whereas ALN did. Second, PTH + cathepsin K 
inhibitor did not inhibit the increase of BFR induced by PTH, whereas ALN did, and PTH 
+ cathepsin K inhibitor thereby exerted additive effects on trabecular bone volume. These 
observations support the notion that selective inhibition of bone resorbing activities may 
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occur without necessarily inhibiting osteoblastic functions. —SF 
 
Genetics 
 

Freedman BI, Bowden DW, Ziegler JT, Langefeld CD, Lehtinen AB, Rudock ME, Lenchik L, 
Hruska KA, Register TC, Carr JJ. Bone morphogenetic protein 7 (BMP7) gene polymorphisms 
are associated with inverse relationships between vascular calcification and bone mineral density: 
The Diabetes Heart Study. J Bone Miner Res. 2009 May 19. [Epub ahead of print] [Abstract] 
 
 Bone morphogenetic proteins (BMPs) are potential candidate genes that may mediate 
 the inverse relationship between bone mineral density (BMD) and vascular calcification 
 (VC). In 920 European Americans from 374 Diabetes Heart Study families, 762 with 
 type 2 diabetes, variance components quantitative trait locus association analysis was 
 computed using SOLAR software and a bivariate principal component analysis (PCA) 
 assessed for genetic relationships between BMD and VC. The results suggest that 
 polymorphisms in BMP7 are associated with inverse relationships between bone 
 mineralization and vascular calcification in coronary, carotid and abdominal aorta.  
 —HWD 
 

Thorleifsson G, Holm H, Edvardsson V, Walters GB, Styrkarsdottir U, Gudbjartsson DF, Sulem 
P, Halldorsson BV, de Vegt F, d'Ancona FC, den Heijer M, Franzson L, Christiansen C, 
Alexandersen P, Rafnar T, Kristjansson K, Sigurdsson G, Kiemeney LA, Bodvarsson M, 
Indridason OS, Palsson R, Kong A, Thorsteinsdottir U, Stefansson K. Sequence variants in the 
CLDN14 gene associate with kidney stones and bone mineral density. Nat Genet. 2009 Jun 28. 
[Epub ahead of print] [Abstract]  
 

A genome-wide association study (GWAS) of 3700 cases with radio-opaque (hence 
mostly calcium) kidney stones and more than 40,000 controls reveals that subjects 
homozygous for a SNP in the gene coding for claudin 14, a transmembrane protein 
expressed in renal tubules and involved in regulation of cell permeability, have their risk 
of kidney stones increased by 64%, an unusually large effect for a single SNP. 
Furthermore, the SNPs also correlated to urinary calcium, serum PTH levels, and a 
decrease in hip and spine BMD. This study demonstrates that an unbiased, hypothesis-
free approach can unveil unsuspected mechanisms for common disorders. —SF 

  
Yerges LM, Klei L, Cauley JA, Roeder K, Kammerer CM, Moffett SP, Ensrud KE, Nestlerode 

CS, Marshall LM, Hoffman AR, Lewis C, Lang TF, Barrett-Connor E, Ferrell RE, Orwoll ES, 
Zmuda JM; for the MrOS Research Group. A high-density association study of 383 candidate 
genes for volumetric bone density at the femoral neck and lumbar spine among older men. J 
Bone Miner Res. 2009 May 19. [Epub ahead of print] [Abstract] 
 
 This study reports a comprehensive association between volumetric bone density at 
 the femoral neck and lumbar spine and 383 candidate genes. This study initially 
 screened tagging and potentially functional SNPs and tested their associations among 
 862 community-dwelling old Caucasian men. The most promising SNP associations 
 were  validated in an additional 1156 Caucasian men. The genetic loci for volumetric 
 bone density are to some extent skeletal site-specific. —HWD 
 
Molecular and Cell Biology 
 

Baek WY, Lee MA, Jung JW, Kim SY, Akiyama H, de Crombrugghe B, Kim JE. Positive 
regulation of adult bone formation by osteoblast-specific transcription factor osterix. J Bone Miner 
Res. 2009 Jun;24(6):1055-65. [Abstract] 
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 Osterix (Osx) acts downstream of Runx2 and is an essential transcription factor for 
 osteoblast differentiation and bone formation. Because Osx null mutants die 
 immediately after birth, it has not been possible to examine the role of Osx in growing 
 and adult bones. Thus, the authors generated conditional Osx knockout mice to 
 inactivate the Osx gene in osteoblasts by Cre recombinase expression under the 
 control of the 2.3-kb type I collagen promoter. Osx deficiency in osteoblasts resulted in 
 delayed osteoblast maturation with an accumulation of immature osteoblasts, causing 
 osteopenia in lumbar vertebra, thinner and more porous cortical bones, and reduced 
 bone length. No functional defects were found in osteoclasts. The results show that 
 Osx is a positive regulator of osteoblast differentiation with a significant role in 
 longitudinal bone growth in growing and adult bone. —TM 
 

Mitchell J, Hong S, Nanes M, Lu X. Regulation of osterix (Osx, Sp7) and the Osx promoter by 
parathyroid hormone in osteoblasts. J Mol Endocrinol. 2009 Jun 8. [Epub ahead of print] 
[Abstract] 
 

Continuous exposure to PTH not only results in an increased RANKL/OPG ratio leading 
to increased bone resorption and bone loss, at least in cortical bone, but is also 
characterized at the cell/tissue level by an inhibition of bone formation, again, at least on 
cortical surfaces, though the mechanisms remain largely unknown. This study indicates 
that PTH-stimulated cAMP signaling inhibits expression of the indispensable osteoblastic 
transcription factor osterix (Osx) and localizes the Osx promoter regions for PTH 
inhibition. —SF 

 
Naveiras O, Nardi V, Wenzel PL, Hauschka PV, Fahey F, Daley GQ. Bone-marrow adipocytes 

as negative regulators of the haematopoietic microenvironment. Nature. 2009 Jul 
9;460(7252):259-63. [Abstract] 
 

This study extends our knowledge of the negative role of bone marrow adipocytes, which 
not only develop at the expense of and/or inhibit osteoblastogenesis, but are now shown 
to act as negative regulators of the hematopoietic stem cell niche. Hence, 
antagonizing/inhibiting ppar-gamma, which results in decreased adipogenesis and 
increased bone mass in mice, also favors engraftment of hematopoietic stem cells in the 
bone marrow. —SF 

 
Shim JH, Greenblatt MB, Xie M, Schneider MD, Zou W, Zhai B, Gygi S, Glimcher LH. TAK1 is 

an essential regulator of BMP signaling in cartilage. EMBO J. 2009 June 18. [Epub ahead of print] 
[Abstract] 
 
 TGFβ activated kinase 1 (TAK1), a member of the MAPKKK family, is a key regulator 
 of MAPK kinase activation in the TGFβ and BMP signaling pathways. Because 
 mutations in the TAK1 gene cause defects in developing embryos that are similar to 
 those caused by Smad5 mutations, the authors generated mice with a conditional 
 deletion of TAK1 driven by the collagen 2 promoter. These mice displayed severe 
 chondrodysplasia with runting, impaired formation of secondary ossification centers, 
 and joint abnormalities including elbow dislocation and tarsal fusion. Bone 
 morphogenetic protein receptor (BMPR) signaling was markedly impaired in TAK1-
 deficient chondrocytes as evidenced by reduced phosphorylation of Smad1/5/8 in 
 addition to defective p38/Jnk/Erk MAP kinase signaling. These results demonstrate 
 that TAK1 is required for BMP signaling by acting as an upstream activating kinase for 
 Smad1/5/8, and provide the first evidence that TAK1 is required for normal cartilage 
 development. —TM 
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Pathophysiology 
 

Aksentijevich I, Masters SL, Ferguson PJ, Dancey P, Frenkel J, van Royen-Kerkhoff A, Laxer 
R, Tedgård U, Cowen EW, Pham TH, Booty M, Estes JD, Sandler NG, Plass N, Stone DL, Turner 
ML, Hill S, Butman JA, Schneider R, Babyn P, El-Shanti HI, Pope E, Barron K, Bing X, Laurence 
A, Lee CC, Chapelle D, Clarke GI, Ohson K, Nicholson M, Gadina M, Yang B, Korman BD, 
Gregersen PK, van Hagen PM, Hak AE, Huizing M, Rahman P, Douek DC, Remmers EF, 
Kastner DL, Goldbach-Mansky R. An autoinflammatory disease with deficiency of the interleukin-
1-receptor antagonist. N Engl J Med. 2009 Jun 4;360(23):2426-37. [Abstract]  
 

Reddy S, Jia S, Geoffrey R, Lorier R, Suchi M, Broeckel U, Hessner MJ, Verbsky J. An 
autoinflammatory disease due to homozygous deletion of the IL1RN locus. N Engl J Med. 2009 
Jun 4;360(23):2438-44. [Abstract] 
 

These two papers report for the first time the clinical spectrum related to mutations in the 
IL1RN gene coding for an interleukin 1 receptor antagonist. Skeletal manifestations 
include osteopenia, lytic bone lesions, and abundant osteoclasts. —SF 
 

Ohishi M, Chiusaroli R, Ominsky M, Asuncion F, Thomas C, Khatri R, Kostenuik P, Schipani E. 
Osteoprotegerin abrogated cortical porosity and bone marrow fibrosis in a mouse model of 
constitutive activation of the PTH/PTHrP receptor. Am J Pathol. 2009 Jun;174(6):2160-71. 
[Abstract] 
 

Expression of the Jansen's H223R constitutively active PTH/PTHrP receptor in 
osteoblasts, an elegant model of the effects of hyperparathyroidism on bone tissue, was 
shown years ago to increase osteoblast and osteoclast number, trabecular bone volume, 
and bone marrow fibrosis, while inhibiting periosteal mineral apposition, diminishing 
cortical thickness and inducing cortical porosity, an otherwise unknown feature in rodents 
(which lack spontaneous haversian bone remodeling). This study now shows that 
inhibition of osteoclasts by osteoprotegerin prevents cortical porosity and marrow fibrosis, 
whereas inhibition of bone resorption by BiPi does not. These results not only extend our 
appreciation of the unique effects of RANKL inhibition on bone remodeling but also 
suggest a direct role of osteoclasts and/or their products on the development of bone 
marrow fibrosis seen in hyperparathyroidism. Hence, they provide some rationale to test 
the effects of RANKL inhibitors in conditions where BiPi have either limited effects and/or 
are prohibited, such as fibrous dysplasia and some forms of renal osteodystrophy. —SF 

 
Other Studies of Potential Interest 
 

Amano S, Sekine K, Bonewald LF, Ohmori Y. A novel osteoclast precursor cell line, 4B12, 
recapitulates the features of primary osteoclast differentiation and function: Enhanced 
transfection efficiency before and after differentiation. J Cell Physiol. 2009 Jun 2. [Epub ahead of 
print] [Abstract] 
  

Bodine PV, Stauffer B, Ponce-de-Leon H, Bhat RA, Mangine A, Seestaller-Wehr LM, Moran 
RA, Billiard J, Fukayama S, Komm BS, Pitts K, Krishnamurthy G, Gopalsamy A, Shi M, Kern JC, 
Commons TJ, Woodworth RP, Wilson MA, Welmaker GS, Trybulski EJ, Moore WJ. A small 
molecule inhibitor of the Wnt antagonist secreted frizzled-related protein-1 stimulates bone 
formation. Bone. 2009 Jun;44(6):1063-8. [Abstract] 
 

Calloni GW, Le Douarin NM, Dupin E. High frequency of cephalic neural crest cells shows 
coexistence of neurogenic, melanogenic, and osteogenic differentiation capacities. Proc Natl 
Acad Sci U S A. 2009 Jun 2;106(22):8947-52. [Abstract] [Full Text] 
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Chang J, Wang Z, Tang E, Fan Z, McCauley L, Franceschi R, Guan K, Krebsbach PH, Wang 
CY. Inhibition of osteoblastic bone formation by nuclear factor-kappaB. Nat Med. 2009 
Jun;15(6):682-9. [Abstract]  
 

Chen YJ, Wei YY, Chen HT, Fong YC, Hsu CJ, Tsai CH, Hsu HC, Liu SH, Tang CH. 
Osteopontin increases migration and MMP-9 up-regulation via alphavbeta3 integrin, FAK, ERK, 
and NF-kappaB-dependent pathway in human chondrosarcoma cells. J Cell Physiol. 2009 May 
27. [Epub ahead of print] [Abstract]  
 

Friedman MS, Oyserman SM, Hankenson KD. Wnt11 promotes osteoblast maturation and 
mineralization through R-spondin 2. J Biol Chem. 2009 May 22;284(21):14117-25. [Abstract] [Full 
Text] 
 

Irie N, Takada Y, Watanabe Y, Matsuzaki Y, Naruse C, Asano M, Iwakura Y, Suda T, Matsuo K. 
Bidirectional signaling through ephrinA2-EphA2 enhances osteoclastogenesis and suppresses 
osteoblastogenesis. J Biol Chem. 2009 May 22;284(21):14637-44. [Abstract] [Full Text] 
 

Kanis JA, Johansson H, Oden A, McCloskey EV. Bazedoxifene reduces vertebral and clinical 
fractures in postmenopausal women at high risk assessed with FRAX. Bone. 2009 
Jun;44(6):1049-54. [Abstract] 
 

Kim D, Kang SS, Jin EJ. Alterations in the temporal expression and function of cadherin-7 
inhibit cell migration and condensation during chondrogenesis of chick limb mesenchymal cells in 
vitro. J Cell Physiol. 2009 Jun 2. [Epub ahead of print] [Abstract] 
 

Kim T, Kim K, Lee SH, So HS, Lee J, Kim N, Choi Y. Identification of LRRc17 as a negative 
regulator of receptor activator of NF-kappaB ligand (RANKL)-induced osteoclast differentiation. J 
Biol Chem. 2009 May 29;284(22):15308-16. [Abstract] [Full Text] 
 

Lee JH, Kim HN, Yang D, Jung K, Kim HM, Kim HH, Ha H, Lee ZH. Trolox prevents 
osteoclastogenesis by suppressing RANKL expression and signaling. J Biol Chem. 2009 May 
15;284(20):13725-34. [Abstract] [Full Text] 
 

Li X, Ominsky MS, Stolina M, Warmington KS, Geng Z, Niu QT, Asuncion FJ, Tan HL, Grisanti 
M, Dwyer D, Adamu S, Ke HZ, Simonet WS, Kostenuik PJ. Increased RANK ligand in bone 
marrow of orchiectomized rats and prevention of their bone loss by the RANK ligand inhibitor 
osteoprotegerin. Bone. 2009 Jun 17. [Epub ahead of print] [Abstract] 
 

Li Z, Hassan MQ, Jafferji M, Aqeilan RI, Garzon R, Croce CM, van Wijnen AJ, Stein JL, Stein 
GS, Lian JB. Biological functions of miR-29b contribute to positive regulation of osteoblast 
differentiation. J Biol Chem. 2009 Jun 5;284(23):15676-84. [Abstract] [Full Text] 
 

Lirani-Galvão AP, Chavassieux P, Portero-Muzy N, Bergamaschi CT, Silva OL, Carvalho AB, 
Lazaretti-Castro M, Delmas PD. Low-intensity electrical stimulation counteracts the effects of 
ovariectomy on bone tissue of rats: effects on bone microarchitecture, viability of osteocytes, and 
nitric oxide expression. Calcif Tissue Int. 2009 Jun;84(6):502-9. [Abstract] 
 

McKinstry WJ, Polekhina G, Diefenbach-Jagger H, Ho PW, Sato K, Onuma E, Gillespie MT, 
Martin TJ, Parker MW. Structural basis for antibody discrimination between two hormones that 
recognize the parathyroid hormone receptor. J Biol Chem. 2009 Jun 5;284(23):15557-63. 
[Abstract] [Full Text] 
 

Nagata A, Tanaka T, Minezawa A, Poyurovsky M, Mayama T, Suzuki S, Hashimoto N, Yoshida 
T, Suyama K, Miyata A, Hosokawa H, Nakayama T, Tatsuno I. cAMP activation by PACAP/VIP 
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stimulates IL-6 release and inhibits osteoblastic differentiation through VPAC2 receptor in 
osteoblastic MC3T3 cells. J Cell Physiol. 2009 Jun 3. [Epub ahead of print] [Abstract] 
 

Rangaswami H, Marathe N, Zhuang S, Chen Y, Yeh JC, Frangos JA, Boss GR, Pilz RB. Type II 
cGMP-dependent protein kinase mediates osteoblast mechanotransduction. J Biol Chem. 2009 
May 29;284(22):14796-808. [Abstract] [Full Text] 
 

Robling AG, Childress P, Yu J, Cotte J, Heller A, Philip BK, Bidwell JP. Nmp4/CIZ suppresses 
parathyroid hormone-induced increases in trabecular bone. J Cell Physiol. 2009 Jun;219(3):734-
43. [Abstract] 
 

Vetrone SA, Montecino-Rodriguez E, Kudryashova E, Kramerova I, Hoffman EP, Liu SD, Miceli 
MC, Spencer MJ. Osteopontin promotes fibrosis in dystrophic mouse muscle by modulating 
immune cell subsets and intramuscular TGF-beta. J Clin Invest. 2009 Jun;119(6):1583-94. 
[Abstract] 
 

Ward LM, Rauch F, Matzinger MA, Benchimol EI, Boland M, Mack DR. Iliac bone 
histomorphometry in children with newly diagnosed inflammatory bowel disease. Osteoporos Int. 
2009 Jun 6. [Epub ahead of print] [Abstract] 
 

Watts NB, Miller PD, Kohlmeier LA, Sebba A, Chen P, Wong M, Krohn K. Vertebral fracture risk 
is reduced in women who lose femoral neck BMD with teriparatide treatment. J Bone Miner Res. 
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