
Co5 mm

INTRODUCTION

CONCLUSIONS

PURPOSE

METHODS

RESULTS

Department of Oral Biology and Diagnostic Sciences, Dental College of Georgia
Augusta University, Augusta, GA  USA

PRAJPUROHIT@AUGUSTA.EDU

Fig 1: Micro CT evaluation shows that there is a significant decrease in bone mineral
density, percentage of bone volume, trabecular thickness, trabecular number, and
connectivity density. There is a significant increase in trabecular separation in the vertebra
of the cbs-/- mice compared to wild type cbs+/+ mice.

Homocysteine (Hcy) is a sulfur-containing amino acid that is generated
during methionine metabolism. Folic acid and vitamins B12 are essential
for conversion of Hcy to methionine via re-methylation pathway.

Hyperhomocysteinemia (HHcy) is a medical condition characterized by an
abnormally high level of Hcy in the blood above 15 µmol/L. HHcy together
with impaired levels of vitamin B12 and folate, have been associated with
low bone mineral density (BMD) and an increased risk of osteoporotic
fractures in the elderly [1]. Major causes for HHcy are deficiency of
enzymes or cofactors associated with the process of Hcy biosynthesis as
well as high methionine diet. Studies have shown that patients with HHcy
and vitamin B12 deficiency often experience delayed wound healing
following dento-alveolar surgeries [2].

Cystathionine β- synthase (CβS) is an enzyme needed in Hcy clearance
and it is the most common inborn error of sulfur metabolism that is
associated with extremely elevated plasma levels of Hcy (Hcy >200 μM).
CBS enzyme deficiency is an autosomal recessive disorder that is caused
by mutations in the cbs gene. Patients with untreated cbs-deficiency
suffer from various pathologies including osteoporosis, mental
retardation, thrombosis, and ocular diseases. The current study is using
cbs deficient mice as a model for HHcy to understand the underlying
mechanism that links HHcy to bone remodeling.

Bone remodeling is a life long process where mature bone tissue is
removed from the skeleton and new bone tissue is formed [1].

The current study demonstrates a strong evidence of the devastating effects of elevated 
Hcy level on bone health. This suggests that the elimination of excess Hcy is a potential 
therapeutic intervention in several bone disorders.
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The purpose of this study is to investigate the direct effects of elevated Hcy on bone
remodeling (or bone metabolism) to validate causal relationship between elevated Hcy and
impaired bone properties.

(Fig.2 and 3), CBS mice 
vertebra and Femur: 

Histochemical (H&E) 
staining is showing 
reduction in bone mass in 
cbs-/- mice compared to 
cbs+/+ mice. 
Immunofluorescence 
staining (IF): Isolectin B4 
ISB (red) staining is a 
marker for vasculature, 
and a reduction is shown 
in bone vasculature in cbs-

/- mice compared to cbs+/+

mice. Next alkaline 
phosphatase (ALP) staining 
(green) was done to 
evaluate bone mass. ALP is 
highly expressed in 
mineralized tissue and it is 
a significant factor in hard 
tissue formation and also a 
major regulator of bone 
mineralization [3]. 
Consistent with the Micro-
CT and histology findings, 
femur and vertebra ALP 
staining shows reduction in 
bone mass in cbs-/- mice 
compared to wild type 
cbs+/+ mice. 
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