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ABSTRACT: This article contains brief information about Homocysteine and factors that are responsible for
bone diseases and fractures due to high and low levels of Homocysteine in our body. Homocysteine is a common
amino acid in our blood. A raised homocysteine level might be a hazardous factor for building up specific
infections and conditions. Homocysteine isn't acquired from the diet. Instead, it is biosynthesized from
methionine by means of a multi-step process. High levels of Homocysteine are related to early development of
many diseases like Heart diseases and Fractures. Any changes in homocysteine level can cause many diseases
like cardiovascular diseases, complication in pregnancy or it can also be responsible for fractures. Symptoms
of high level of homocysteine are Pale skin, fractures, and weakness. An increased homocysteine level appears
to be a strong and independent risk factor for osteoporotic fractures in older men and women. There might be
a connection between raised homocysteine levels and broken bones, particularly in the older. Homocysteine
levels are regularly higher in men than ladies. People with abnormal levels of homocysteine show reduced
Bone mineral thickness modification in micro architecture and extended bone delicacy, it has been estimated
that the assimilation of homocysteine is related with osteoporosis. Homocysteine levels may be identified with
age-related osteoporotic cracks. Homocysteine works as obsessive biomarkers for bone diseases.
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1. INTRODUCTION
1.1 Homocysteine:

Homocysteine is an amino corrosive. Amino acids are the structure squares of proteins. At the
point when proteins separate, raised dimensions of amino acids like homocysteine might be
found in the circulation system. Homocysteine a non-proteinogenic a-amino corrosive. It is a
homologue of the amino corrosive cysteine, contrasting by an extra methylene connect (- CH2-
). It is biosynthesized from methionine by the evacuation of its terminal Ce methyl gathering.
Homaocysteine can be an abnormal state of homocysteine in the blood (hyperhomocysteinemia)
makes an individual increasingly inclined to endothelial cell damage, which prompts irritation
in the veins, which thus may prompt atherogenesis, which can result in injury.
Hyperhomocysteinemia is in this way a conceivable hazard factor for coronary supply route
sickness[1], [2].

Coronary corridor ailment happens when an atherosclerotic plaque squares blood stream to the
coronary courses, which supply the heart with oxygenated bloodreused into methionine or
changed over into cysteine with the guide of certain B-nutrients. Hyperhomocysteinemia has
been related with the event of blood clumps, heart assaults and strokes, however it is misty
whether hyperhomocysteinemia is an autonomous hazard factor for these conditions.[citation
needed] Hyperhomocysteinemia has additionally been related with early pregnancy loss and
with neural cylinder deserts.Homocysteine levels increment in the body when the digestion to
cysteine of methionine to cysteine is hindered. This might be because of dietary lacks in
nutrient B6, nutrient B12, and folic corrosi Sustenances containing methionine are changed
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into homocysteine in the circulatory system. Having raised dimensions of homocysteine in the
blood (hyperhomocysteinemia) is related with atherosclerosis and blood clumps]3].

Homocysteine is changed over in the body to cysteine, with nutrient B6 encouraging this
response. Homocysteine can likewise be reused over into methionine utilizing nutrient B12-
related proteins.Cysteine is a significant protein in the body that has numerous jobs. It is
associated with the route proteins inside cells are collapsed, keep up their shape, and connection
to one another.Cysteine is a wellspring of sulfide and is a piece of the digestion of various
metals in the body including iron, zinc. In the event that homocysteine can't be changed over
into cysteine or came back to the methionine structure, dimensions of homocysteine in the body
increment. Raised homocysteine levels have been related with heart assault, stroke, blood
cluster arrangement, and maybe the advancement of Alzheimer's ailment.and copper. Cysteine
likewise goes about as an enemy of oxidant. Homocysteine is absent in normally happening
proteins, yet is a significant metabolic branch point in the pathway from methionine to cysteine.

Consequently homocysteine found in life forms is shaped during the digestion of the basic
amino corrosive methionine in the methylation cycle. In cells, homocysteine is typically
present in its decreased structure. In plasma, just about 1% of homocysteine exists in the free
diminished structure. Diminished homocysteine has a very receptive free thiol gathering, which
takes an interest in redox responses and is powerless to auto-oxidation at a physiological pH,
in this way framing a disulfide bond between two homocysteine atoms (homocystine) or a
blended disulfide with cysteine. On the other hand, diminished homocysteine can frame
disulfide bonds with proteins. About 70% of plasma homocysteine is bound to albumin.41
Three homocysteine portions can in this manner be estimated: diminished homocysteine (1%
of the aggregate), oxidized homocysteine (homocystine, homocysteine disulfide-cysteine)
which speaks to about 10%-20% of the all-out homocysteine, and a protein-bound fraction.42
Because of the precariousness, high fluctuation and low convergences of the free homocysteine
division, all out plasma homocysteine (tHcy) is estimated and utilized in clinical practice.
Moreover, tHcy associates well with free homocysteine[4].

1.2 Homocysteine Levels:

Most research facilities report typical homocysteine levels in the blood somewhere in the range
of 4 and 15 micromoles/liter (umol/L). Any estimation over 15 is viewed as high. Any
estimation underneath 12 is viewed as low. Ideal homocysteine levels are beneath 10 to 12.
Hyperhomocysteinemia has been ordered into moderate, middle of the road, and serious sorts
dependent on the dimension of homocysteine and are given bellow

e Moderate (15 to 30 umol/L)
e Transitional (30 to 100 umol/L)

e Serious (more noteworthy than 100 umol/L)[4], [5].

1.3 Indications of Homocysteine Levels:

Raised homocysteine levels in the body don't bring about any side effects. Be that as it may,
raised dimensions of it in the blood have been related with wellbeing dangers. In this way, a
raised homocysteine level might be a hazard factor for building up specific infections and
conditions. For instance:
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Raised homocysteine levels influence the inside coating of veins in the body, expanding
the danger of atherosclerosis or narrowing of veins. This can result in early heart assault
and stroke.

There is a relationship between the levels of homocysteine in the body and the size of the
carotid arteries that supply the brain with blood; the higher homocysteine level, the
narrower (stenosed) the carotid artery becomes.

The danger of profound vein thrombosis (DVT) and aspiratory embolism might be
connected to raised homocysteine levels.

There might be a connection between raised homocysteine levels and broken bones,
particularly in the older.

Alzheimer's infection and different sorts of dementia might be all the more every now and
again found in patients with expanded or raised dimensions of the amino corrosive in the
blood.

In new-born children who have the hereditary condition homocystinuria, the acquired
variations from the norm influence the body's digestion of homocysteine to cysteine. This
may result in separation of the focal point in the eye, depressed chest, Marfan type
appearance (long slender body type), mental impediment, and seizures. Neonatal strokes
may likewise be seen with high homocysteine levels.

In pregnancy, homocysteine levels will in general decline. Raised homocysteine levels
might be related with some fetal variations from the norm and with potential vein issues in
the placenta, causing suddenness. There may likewise be a relationship with pre-
eclampsia[4], [6]. Figure 1 shows homocysteine and diseases.

f Homocysteine and disease :
Dementia and Cardiovascular Disease
Alzheimer’s Disease - Strokes and Heart atiacks (MI's)
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Figure 1: Homocysteine and diseases.

2. DISCUSSION
2.1 Biosynthesis and Biochemical/Role of Homocysteine:

Homocysteine isn't acquired from the diet. Instead, it is biosynthesized from methionine by
means of a multi-step process. To start with, methionine gets an adenosine bunch from ATP, a
response catalyzed by S-adenosyl-methionine synthetase, to give S-adenosyl methionine
(SAM). SAM at that point moves the methyl gathering to an acceptor particle, (e.g.,
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norepinephrine as an acceptor during epinephrinesynthesis, DNA methyltransferase as a
middle of the road acceptor during the time spent DNA methylation. Warm blooded animals
biosynthesize the amino corrosive cysteine by means of homocysteine. Cystathionine (-
synthase catalyzes the buildup of homocysteine and serine to give cystathionine. This response
utilizes pyridoxine (nutrient B6) as a cofactor. Cystathionine y-lyase then believers this twofold
amino corrosive to cysteine, alkali, and o-ketobutyrate. Microscopic organisms and plants
depend on an alternate pathway to create cysteine, depending on O-acetylserine.
Homocysteine can be reused into methionine. This procedure utilizes N5-methyl
tetrahydrofolate as the methyl.enefactor and cobalamin (nutrient B12) related catalysts.

More detail on these chemicals can be found in the article for methionine synthase.
Homocysteine can cyclize to give homocysteine thiolactone, a five-membered heterocycle.
Due to this "self-circling™ response, homocysteine-containing peptides will in general divide
themselves by responses producing oxidative stress. Homocysteine likewise goes about as an
allosteric adversary at Dopamine D2 receptors. It has been recommended that both
homocysteine and its thiolactone may have assumed a noteworthy job in the presence of life
on the early Earth[6], [7].

2.2 Homocysteine Level:

e Homocysteine levels are regularly higher in men than ladies, and increment with age.

e Basic dimensions in Western populaces are 10 to 12 umol/L, and dimensions of 20 umol/L
are found in populaces with low B-nutrient admissions or in the old (e.g., Rotterdam,
Framingham)[7], [8]. The extents above are given as precedents just; test results ought to
dependably be translated utilizing the range given by the lab that delivered the outcome.

2.3 Structure Of Homocysteine:

Figure 2 illustrates the Zwitterionic form of (S)-homocysteine (left) and (R)-homocysteine.
Figure 3 illustrates the Homocysteine. Figure 4 illustrates 2-Amino-4-sulfanylbutanoic acid
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Figure 2: Illustrates the Zwitterionic form of (S)-homocysteine (left) and (R)-
homocysteine.
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Figure 3: Illustrates the Homocysteine.

(right)
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Figure 4: Illustrates 2-Amino-4-sulfanylbutanoic acid.
2.4 Homocysteine And Bone Health:

Sustenance is a standout amongst the most significant modifiable components associated with
the improvement and upkeep of good bone wellbeing. Calcium and Vitamin D have affirmed
and built up jobs in the upkeep of legitimate bone wellbeing. Be that as it may, other healthful
variables could likewise be embroiled. This survey will investigate the developing proof of the
supporting job of certain B Vitamins as modifiable elements related with bone wellbeing.
People with abnormal amounts of homocysteine (hcy) show diminished bone mineral thickness
(BMD), adjustment in microarchitecture and expanded bone delicacy. The pathophysiology
brought about by high serum homocysteine isn't totally clear with respect to cracks, yet it might
include factors, for example, bone mineral thickness, bone turnover, bone blood stream and
collagen cross-connecting. It is questionable whether supplementation with B Vitamins, for
example, folate, Vitamin B1, and Vitamin B6, could diminish hip crack rate, yet the
consequences of further clinical preliminaries ought to be anticipated before an end is drawn.
Numerous elements add to bone wellbeing.

Bone is a dynamic tissue in a consistent condition of renovating. Bone development surpasses
bone resorption for the most part in the initial three many years of life, the age when pinnacle
bone mass is accomplished. After this time, bone resorption is supported, and bone misfortune
follows. Osteoporosis is a perpetual, multifactorial confusion portrayed by low bone mass and
microarchitectural weakening of bone tissue. Disintegration of bone quality inclines influenced
people to an expanded danger of delicacy crack. The most well-known osteoporotic break
locales are the spine, hip and wrist, with both spine and hip cracks joined by significant
incapacity and expanded bleakness and mortality, notwithstanding expanded social and
monetary weight. This weight is relied upon to increment significantly in Europe in the coming
a very long time because of an ascent in future Joined supplementation of calcium and Vitamin
D have been demonstrated to diminish bone misfortune and break occurrence.
Notwithstanding, it is conceivable that nourishing variables not normally connected with bone
wellbeing could assume a defensive job for bone.

Affiliation studies have recognized nutrients identified with cracks or bone mineral thickness.
Developing proof in gatherings of sound people proposes a defensive relationship of certain B
Vitamins, specifically Vitamin B12 and folic corrosive, an adverse impact of homocysteine
and the 677C_T polymorphism in the quality encoding the folate utilizing methylene
tetrahydrofolate reductase (MTHFR) chemical.High centralizations of homocysteine and low
dimensions of Vitamin B12 and folate, the fundamental determinants in the digestion of
homocysteine, have been related with low bone mineral thickness (B.M.D) and a higher danger
of breaks in the old. Examinations of randomized controlled preliminariy have demonstrated
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that supplementation of folic corrosive (0.5-5 mg day—1) has brought about lessening the
dimensions of homocysteine in blood up to 25%; the co-supplementation of folic corrosive and
Vitamin B12 (0.5-5 mg day—1 and 500 mcg day—1, separately) furnished a further decrease of
7% with a reduction in serum absolute homocysteine by 32%. Until this point, the instruments
connecting homocysteine to expanded break hazard have not yet been explained[7], [9].

2.5 Homocysteine As Pathalogical Biomarker For Bone Diseases:

Over the most recent couple of decades, irritation in methyl-gathering and homocysteine (Hcy)
balance have risen as free hazard factors in various neurotic conditions including
neurodegenerative ailment, cardiovascular brokenness, malignancy improvement, immune
system sickness, and kidney infection. Ongoing investigations report Hcy to be a recently
perceived hazard factor for osteoporosis. Raised Hcy levels are known to tweak
osteoclastgenesis by causing adverse impacts on bone through oxidative pressure initiated
metalloproteinase-interceded extracellular network corruption and reduction in bone blood
stream. Proof from past examinations additionally proposes that the diminished chondrocytes
interceded bone mineralization in chick appendage bud mesenchymal cells and during the
gestational time of solidification in rodent model.

Be that as it may, Hcy lopsidedness and its job in bone misfortune, relapse in vascular attack,
and osteoporosis, are not unmistakably. More examinations are required to investigate the
perplexing interchange between Hcy lopsidedness and beginning of bone sickness movement.
This article surveys the ebb and flow assortment of learning on guideline of Hcy intervened
oxidative pressure and its job in bone rebuilding, vascular blood stream and movement of bone
ailment. Methyl gathering and homocysteine (Hcy) digestion have ascended as significant
metabolic procedures that reason significant impacts on wellbeing and causes a few ailments
when upset.

Hcy is a normally happening non-proteogenic, sulfur-containing amino corrosive got from
methionine digestion by means of methyl bunch digestion. Blood plasma Hcy fixations very
rely upon fitting intracellular Hey digestion in the liver and kidney. It has been demonstrated
that Hcy could be related as an autonomous hazard factor for heart, kidney and mind sickness
(Lominadze et al., 2006; Sen et al., 2009). As of late, high Hcy levels have additionally been
related with expanded danger of breaks. In any case, the careful contributing components that
reason this break hazard have not been completely considered (Meurs et al., 2004).
Homocystinuria is an uncommon autosomal passive illness described by expanded circling
Hcy levels with a few clinical signs.Notwithstanding, it is additionally announced that grown-
ups without homocystinuria are likewise exposed to danger of breaks with large amounts of
plasma Hcy (Meurs et al., 2004; Raisz, 2004). Nourishing components, for example, nutrient
B12, B6, and folate are cofactors in Hcy digestion.

Dietary supplementation with these nutrients may conversely adjust plasma Hcy levels. A few
investigations found that cobalamin and folate are identified with bone mineral thickness and
break hazard. Crafted by Sato saw that crack rate was appeared to diminish in patient who got
high portions of nutrient B12 and folate. What's more, hereditary polymorphism in connection
to Hcy digestion may likewise result in high Hcy level (Selhub ., 1993; Jacques et al., 1999;
Lee et al.,, 2008). Osteoporosis is a noteworthy social medical issue, causing impressive
grimness and mortality around the world. Little is thought about the job of this guiltless
observer "Hcy" in bone sickness. More research is expected to enlighten the component
connecting Hcy and bone infection. In this audit, we accentuate the job of Hcy that evokes
bone infection. All the more explicitly, how raised dimensions of plasma Hcy causes bone
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rebuilding by initiating osteoclasts, diminishing bone mineralization, and prompting beginning
osteoporotic breaks[9], [10].

2.6 Homocysteine Mediates Oxidative Stress and Enhances Osteoclastgenesis:

Osteoclasts genealogy and its arrangement are delicate to expanded age of responsive oxygen
species R.O.C. Prior work reports that Hcy increments intracellular ROS, which upgrades
osteoclast separation O.C and its movement in both essential mouse bone marrow cells B.M.C
in the femora and tibias of 1.C.R mice and furthermore in fringe blood mononuclear cells Hcy
has been demonstrated to be a strong trigger for oxidant motioning in both in vivo and in vitro
The separated OCs action was estimated by tartrate-safe corrosive phosphatase (T.R.A.P),
creatine phosphokinase (CP--K), and dentine resorbing movement, Furthermore, Hcy
additionally stifle the apoptosis of osteoclasts.

The expanded Hcy weakens the cell and atomic instrument of bone marrow-inferred osteoclasts
by causing lopsidedness among phosphorylation and de-phosphorylation condition of different
protein kinases that adjusts bone cell redesigning. Hcy has been accounted for to expanded
phosphorylation of P38 mitogen-actuated protein kinases (M.A.P.K) in receptor activator of
atomic factor kappa-B ligand (R.A.N.K.L) subordinate way, however it doesn't effectsly affect
phosphorylation of extracellular sign controlled kinases(ERK), c-Jun N-terminal kinases
(JNK), and atomic factor of kappa light polypeptide quality enhancer in B-cells inhibitor
(NFKBI), alpha (IxBa) (Koh et al., 2006). As osteoblasts are significant for bone arrangement,
examines demonstrated that its action is diminished with expanded Hcy focus. It is accounted
for that enactment of peroxisome proliferator-actuated receptor gamma (PPARY) is related with
bone misfortune and expanded break hazard by decidedly controlling osteoclastgenesis.

3. CONCLUSION

An increased homocysteine level appears to be a strong and independent risk factor for
osteoporotic fractures in older men and women. Osteoporosis is a noteworthy medical issue
that is described by low bone mineral thickness, crumbling of bone microarchitecture, and an
expanded danger of fracture. Osteoporotic breaks are related with expanded bleakness and
mortality and with considerable monetary costs. It has been theorized that the digestion of
homocysteine is associated with osteoporosis. Homocystinuria, an uncommon autosomal
passive malady described by especially raised dimensions of plasma homocysteine, has a few
clinical signs including the eyes, the vasculature, and the focal sensory system. This paper
provides an overview on homocysteine and bone diseases. The nearness of homocystinuria is
related with the early beginning of summed up osteoporosis. The basic pathophysiological
component for the event of early osteoporosis in patients who have homocystinuria isn't totally
comprehended. In any case, in vivo and in vitro examinations bolster the idea that a
homocysteine-related unsettling influence in collagen cross-connecting in bone is involved.
There are a few examinations about the connection between serum homocysteine levels and
bone mineral thickness (BMD), however the outcomes are differed, and the investigations are
constrained in Korea. In our examination, the connection between serum homocysteine levels
and BMD by part as indicated by age and sex is explored.
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