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Abstract  Original Research Article 
 

Background: Neurodegeneration is the progressive loss of structure or function of neurons, including the death of 

neurons. The major neurodegenerative diseases (ND) are Alzheimer's disease (AD), Parkinson’s disease, Amyotrophic 

lateral sclerosis (ALS), Huntington's disease, Prion diseases, Multiple sclerosis (MS), Neuronal cell death & Epilepsy. 

These occur as a result of neurodegenerative processes. Homocysteine may promote Alzheimer’s disease by more than 

one mechanism, including oxidative stress, neuronal cell damage, tau phosphorylation, enhancement of beta-amyloid 

aggregation, and hyperactivation of NMDA (N-methyl-D-aspartate) receptor. The diseases are incurable of 

progressive degeneration and/or death of neuron cells. On the other hand, homocysteine is a non-proteinogenic α-

amino acid. Serum homocysteine level is considered as a prognostic marker in neurodegenerative diseases. Objective: 

The aim of this study was to evaluate the serum homocysteine level as an important prognostic marker in 

neurodegenerative diseases. Methodology and Materials: This case-control study was conducted at neuromuscular 

disorder clinic, inpatient and outpatient department of neurology, BSMMU Dhaka, Bangladesh during the period from 

April-2018 to September-2019. Non-random purposive sampling technique was followed to collect the sample. In total 

42 patients of several types of neurodegenerative diseases. Among them Alzheimer’s disease patients were 15(36.5%), 

Parkinson’s disease 11(24.5%), Amyotrophic lateral sclerosis (ALS) disease were 8(18%), Huntington’s disease were 

6(15%) and Prion disease were 2(5%) were finalized as case and 42 people without any neurodegenerative disease 

were finalized as the control group. At the end of data collection, the mean and standard deviation of serum levels of 

Homocysteine of both case and control group were calculated and analyzed. Results: The correlation coefficient (r) of 

∆FS with Hcy is +.142; which indicates Hcy is positively correlated with progression rate ∆FS, and the correlation is 

also weak. So there is increasing Hcy level with the increase of progression rate ∆FS. BMI positively correlated with 

serum Hcy and age negatively correlated with Hcy. Conclusion: In this study in comparing the serum Homocysteine 

between two groups unpaired student t-test was done. Here p-value was found 0.003 (p<0.05) which indicated was a 

significant correlation between the groups. So Homocysteine may be considered as a prognostic marker in 

neurodegenerative diseases. But it may not be considered as a very potential prognostic marker. 

Keywords: Homocystine, Prognostic marker, Neurodegenerative diseases. 
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INTRODUCTION 
Homocysteine (Hcy) is the demethylated 

derivative of methionine, which after conversion to S-

adenosyl methionine, is the most important methyl 

group donor in the body. Excess of Homocysteine 

(Hcy) is considered a neurotoxin since it has a very 

deleterious effect on the nervous system. It is a sulfur-

containing amino acid that is reversibly formed and 

secreted during metabolism. Preclinically and clinically, 

Hcy exhibits several neurological mechanisms that have 

been reported in the pathogenesis of Alzheimer’s 

disease, stroke, Parkinson’s disease, Amyotrophic 

Lateral Sclerosis (ALS) disease, Huntington’s disease, 

Prion, Multiple Sclerosis (MS), Stroke, Neuronal cell 

death, and Epilepsy. Homocysteine may endorse 

Alzheimer’s disease by more than one mechanism, 

including oxidative strain, neuronal cell injury, tau 

phosphorylation, enhancement of beta-amyloid 
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aggregation, and hyperactivationof NMDA (N-methyl-

D-aspartate) receptor. Moreover, it increases the 

production of chemokines by stimulation of nuclear 

factor-kappa B. It is well known that the use of 

levodopa diminishes the symptoms of Parkinson’s 

disease but also leads to an elevation in the level of 

homocysteine. In this review, by discussing its 

neurodegenerative effects we highlight the associate 

relationship between hyperhomocysteinemia and 

neurological disorders. Homocysteine is converted back 

into methionine with the help of betaine-

homocysteinemethyltransferase or methionine synthase 

and cobalamin (remethylation pathway). Homocysteine 

transformed into cystathionine by the action of 

cystathionine beta-synthase (CBS) with pyridoxine 

performing as co-factor. Homocysteine acts as a 

precursor and metabolite to S-adenosyl methionine 

(AdoMet) and S-adenosylhomocysteine (AdoHcy) 

respectively [1]. The ratio of these 2 is referred to as 

methylation potential (MP) [2]. Low folate and 

increased Hcy concentrations in blood are associated 

with poor cognitive performance in the general 

population. Elevated levels of Hcy result in neurotoxic 

and vast toxic effects in Alzheimer’s disease dementia 

disease, suggesting that Hcy is a direct marker of early 

cognitive decline.
3 

However, the pathogenesis of Hcy is 

still not clear in vascular dementia. The levels of serum 

folate, vitamin B12, and plasma Hcy were studied in 

vascular Alzheimer’s and dementia disease. It was 

found that Hcy was increased, while folate and vitamin 

B12 were decreased in both of these diseases. This 

suggests that supplementation of folic acid and vitamin 

B12 could be of benefit in Alzheimer’s disease and 

dementia [4]. A randomized, double-blind, placebo-

controlled study was conducted in the Netherlands on 

818 subjects, men and post-menopausal women aged 

50-70 years who used placebo or 800 µg/day folic acid 

for 3 years. Serum folate concentrations increased and 

plasma Hcy concentrations decreased in participants 

taking folic acid compared with those taking placebo. 

Alzheimer’s disease is a neurodegenerative disease, 

which results from the deposition of amyloid-beta (Ab) 

peptides and a form of tau protein. The primary causes 

of this multifactorial disease are the accumulation of 

Aβ5-x, a peptide cleaved from the amyloid precursor 

protein (APP) by the stepwise enzymatic action of the 

beta-secretase (BACE-1) and gamma-secretase [5]. 

Alzheimer’s disease is the most common type of 

dementia and accounts for 50–80% of dementia cases. 

Currently, as of 2013, more than 44.4 million people in 

the world suffer from dementia and this number is 

expected to increase to over 115 million by 2050. 

According to statistics of AD (www.Alz.co.uk /research 

/statics), the fastest growth in the elderly population is 

taking place in the north and south Asia, as well as in 

the countries of the western pacific region. AD requires 

long-term care entailing a considerable financial burden 

on the families affected as well as on the society as a 

whole. Scientists working in this area of research are 

coming up with new strategies and treatments for the 

prevention and progression of the disease. Moderate 

hyperhomocysteinemia (Hhcy) is considered to be one 

of the modifiable risk factors for AD. Regland was the 

first one to report the elevated level of Hhcy in primary 

degenerative dementia, and after that, several studies 

have been carried out to confirm that the elevated level 

of Hcy is associated with AD [6]. Damaging of 

dopamine-producing cells would result in a 

neurodegenerative disease called Parkinson’s disease 

(PD), characterized by the loss of motor control. About 

10–30% of patients with PD have shown evidence of 

Hhcy [7]. Examples of both the cause and effects of 

high levels of Hcy are evident in patients with PD. In 

2010, Levin et al. found a significantly high level of 

Hcy and methyl-malonate in patients suffering from 

distinct neurodegenerative disease, progressive 

supranuclear palsy (PSP), ALS and PD [8]. A numerous 

studies showed Hhcy in patients with PD is associated 

with L-dopa (LD) treatment and is not found to be 

associated with non-demented older patients with PD 

[9]. Huntington’s disease (HD) is an autosomal 

dominant neurodegenerative disease with CAG repeat 

at the 50 ends of the gene. In the normal population, 

there are about 8–39 repeats of CAG, but patients with 

HD have about 36–121 repeats of CAG associated with 

the earlier onset of HD with symptoms of movement 

disorder, cognition impairment and variable psychiatric 

symptoms [10]. Huntington protein has a high affinity 

to bind with the CBS enzyme and thereby inhibited its 

activity which in turn increased the level of Hcy. In an 

HD patient, Hhcy has been observed as the mutated 

Huntington protein influences the Hcy metabolism by 

modulating the cystathionine beta-synthase activity 

[11]. However, experimental data showed-even a 

modest increase of homocysteine may induce oxidative 

stress and DNA damage and support the hypothesis that 

oxidative stress, which is increased by homocysteine 

accumulation, might playing a role in ALS pathogenesis 

[12].
 
Neurodegenerative diseases characterize a major 

threat to human health. These age-dependent disorders 

are becoming increasingly prevalent, in part because the 

elderly population has increased in recent years [13]. 

Examples of neurodegenerative diseases are 

Alzheimer’s disease, Parkinson’s disease, Huntington’s 

disease, Amyotrophic lateral sclerosis, front temporal 

dementia, and the spin cerebellar ataxias. These 

diseases are diverse in their pathophysiology–with some 

causing memory and cognitive impairments and others 

affecting a person’s ability to move, speak and breathe 

[14]. In a systematic review, the mean age of ALS onset 

was 62 years and the incidence and mortality rates of 

ALS have been slowly increasing over the decades [15]. 

It is now considered as the 3rd most common 

neurodegenerative disorder after AD & PD [16]. Prion 

diseases of humans which also known as transmissible 

spongiform encephalopathies (TSEs) are fatal 

neurodegenerative disorders, which comprise Kuru, 

Creutzfeldt-Jakob disease (CJD), Gerstmann-Sträussler-

Scheinker syndrome (GSS), and fatal familial insomnia 

(FFI). The various subtypes of ND diseases have 
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different characteristics activated onset durations of the 

disease, genetic histories of the patients, clinical 

indexes, neuropathology, and scrapie-like prion protein 

(PrPSc) molecular [17, 18]. Alzheimer’s disease is 

characterized by heart loss or mild cognitive 

impairments (MCI) of normal age with early dementia. 

Patients of MCI can perform their routine activities 

smoothly but with some noticeable memory fluctuations 

or another sought of cognitive disturbances. MCI might 

be amnestic and non-amnestic but both of them fail to 

be diagnosed for dementia. MCI might be marked as an 

outset of dementia thanks to the very fact that patients 

with MCI are found more susceptible to dementia than 

normal cognitive patients. Clinical data reports 

recommend that hyperhomocysteinemia may be self-

determining risks think about transmuting a healthy 

cognitive person to dementia in both normal elderly 

persons also as persons affected by Alzheimer’s disease 

[17]. Hyperhomocysteinemia may be a condition 

developed in healthy individuals with or without MCI. 

A co-relation builds up between learning and 

hippocampal function and hyperhomocysteinemia 

suggests that hyperhomocysteinemia degrades cognitive 

functions in both controls healthy person and MCI 

patients by triggering brain atrophy with MCI [19]. 

Another study shows a link between homocysteine, 

hippocampal plasticity, and synaptic transmission 

indicating learning and memory shortcomings [20]. The 

neurotoxicity caused by homocysteine might be 

explained by the auto-oxidation of homocysteine that 

indications to the formation of reactive oxygen species 

which becomes the rationale for neuroinflammation and 

apoptosis [21]. Hyperhomocysteinemia is stated to 

switch the structure and performance of cerebral blood 

vessels by oxidative strain and endothelial dysfunctions 

that cause perfusion impairment followed by neuronal 

disturbances and marked to be as risk factors within the 

pathogenesis of vascular dementia and Alzheimer’s 

disease [22]. The relation between 

hyperhomocysteinemia and dementia has gathered tons 

of interest in determining the mechanism related to it. 

It’s believed that it acts by being an excitatory 

neurotransmitter that competes with inhibitory 

neurotransmitter gamma-aminobutyric acid (GABA). It 

obstructs GABA-A/B receptors by inducing micro 

vascular permeability which then grows redox strain, 

which further activates disinterring and 

metalloproteinase, terminating tissue inhibitors of 

metalloproteinase. These disturb the barrier matrix 

resulting in vascular dementia [23]. Zhang et al., 

concluded that rises in plasma homocysteine levels 

possibly induce acquisition of amyloid-beta peptides 

and also increase Alzheimer’s like tau phosphorylation 

within the rat. It had been also found that homocysteine 

made neurons susceptible to amyloid-beta toxicity and 

in hippocampal neurons, it tarnishes the method of 

DNA repair [24]. Thus the study shownthat serum 

homocysteine level as a crucial prognostic marker in 

Alzheimer’s and other major neurodegenerative 

diseases.
 

OBJECTIVES 
General Objective 

 To evaluate the serum Homocystine level as an 

important prognostic marker in 

neurodegenerative diseases. 

 

Specific Objective 

 To see the relation between duration of 

neurodegenerative diseases and serum 

homocysteine level. 

 

METHODOLOGY & MATERIALS 
This case-control study was conducted at 

neuromuscular disorder clinic, inpatient and outpatient 

department of neurology, BSMMU Dhaka, Bangladesh 

during the period from April- 2018 to September 2019. 

Non-random purposive sampling technique was 

followed to collect the sample. In total 42 patients of 

several types of neurodegenerative diseases (ND) were 

finalized as case and 42 people without any 

neurodegenerative disease were finalized as the control 

group. All subjects were selected according to the 

revised El Escorial criteria and fulfilled the criteria for 

possible, probable, probable-laboratory-supported or 

definite neurodegenerative disease. None of the patients 

had a family history of neurodegenerative disease. The 

severity of the disorder was measured. Otherwise 

healthy individuals of well-matched controls for each 

patient in terms of age and sex were taken. Both groups 

of the patient were selected from neuromuscular 

junction disorder clinic, Outpatient and inpatient 

department of neurology of BSMMU. Informed written 

consent was taken from each patient. After taking a 

proper history, physical and neurological examination, 

NCS and EMG (for cases only, done in our 

electrophysiology Lab) fasting serum homocysteine 

level and other relevant investigations were done. 

Proper diagnosis and treatment were ensured for each 

person of both groups. For the serum homocysteine 

level, 4 ccs of the whole blood sample were collected 

after 8 hours of fasting. The blood sample was collected 

from the antecubital vein after asepsis with 0.5% 

chlorhexidinegluconate. Freshly drawn blood by 

standard venipuncture procedure and was collected into 

plastic screw-capped vial labeled with the patient’s 

identification number and was kept on ice water and 

serum was harvested within 30 minutes of drawing. For 

harvesting serum, whole blood was centrifuged for 10 

minutes at 4,000 rpm. Then an appropriate amount of 

serum was dispensed into plastic screw-capped vial 

labeled with the patient’s identification number. The 

serum homocysteine level was estimated by using an 

automated analyzer architect plus ci4100 as soon as 

possible. The normal range of the serum homocysteine 

level was based on the reference used for serum 

homocysteine level in the laboratory of the department 

of biochemistry & molecular biology, BSMMU, Dhaka, 

Bangladesh. All other necessary biochemical 

investigations of all patients were performed in the 
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laboratory of the department of biochemistry & 

molecular biology, BSMMU, Dhaka, Bangladesh. After 

completion of data collection, data were analyzed with 

SPSS (version 23.0) software properly. At the end of 

data collection, the mean and standard deviation of 

serum levels of homocysteine of both case and control 

group were calculated. Statistical significance was set at 

p<0.05 for all of the data analyses. 

 

RESULTS 
In this study, the respondents were taken from 

all age groups irrespective of sex and religion. The 

mean age of the cases was 41.55±14.9 years and the 

mean age of the control was 42.78±14.87 years which 

were quite next to each other. There was no significant 

difference in age distribution between case and control, 

(p>0.05). The minimum age of respondents was 16 

years and the maximum age of 78 years. Maximum 

respondents were between 30-50 years of age group. 

Unpaired t-test was done and the p-value was not 

significant. Out of 42 cases, 33 (78.6%) were male and 

9 (21.4%) were female. Among the control population, 

33 (78.6%) were male and 9 (21.4%) were female. Chi-

square test was done and the p-value was not 

significant. The respondents were measured by the BMI 

(categorized in body build). The mean BMI of the 

respondents (cases) was 20.26 with SD (2.11) and the 

mean BMI of controls was 21.35 with SD (2.10). The 

majority of them were healthy levels of BMI that are 

cases 35 and controls 38. But it is observed that 

underweight (BMI) is more likely cases group (7). 

Besides these, in diseases patterns among case group, it 

was found that the highest 36.5% (n=15) patients were 

with Alzheimer’s disease whereas 24.5% (n=11) were 

with Parkinson’s disease, 19%( n=8) were with 

Amyotrophic lateral sclerosis (ALS) disease, 15% (n=6) 

were with Huntington’s disease and 5% (n=2) were 

with prion disease. Unpaired t-test was done p-value 

was not significant. Duration of the disease state of the 

neurodegenerative diseases patients was categorized to 

different groups starting from less than 3 months to 

more than 12 months and had disease duration; mean at 

the time of examination was 14.34±11.23 months. 

Study variable analysis revealed that the mean of 

homocysteine in neurodegenerative diseases cases is 

higher (14.06 µmol/L with SD 7.02) than in control 

(10.43 µmol/L with SD 2.85). Where, the P-value is 

<0.05, which explains homocysteine level elevated 

significantly in neurodegenerative diseases (ND). In this 

study in comparing the serum homocysteine between 

two groups, an unpaired student t-test was done. Here p-

value was found 0.003 (p<0.05) which indicated was a 

significant correlation between the groups. In this study 

correlation coefficient (r) of a duration of illness with 

Hcy is +0.096. So it has a positive correlation and the 

strength is also weak; which indicates Hcy increases 

with the increasing duration of illness in both condition 

p values is statistically not significant. The correlation 

coefficient (r) of ∆FS with Hcy is +0.142; which 

indicates Hcy is positively correlated with progression 

rate ∆FS, and the correlation is also weak. So there is 

increasing Hcy level with the increase of progression 

rate ∆FS. BMI positively correlated with serum Hcy 

and age negatively correlated with Hcy. 

 

Table-1: Gender wise distribution between two groups (N=84) 

Age (Yrs.) Case(n=42) Control(n=42) p-Value 

n % n % 1.000 

Male 33 78.57 33 78.57 

Female 9 21.43 9 21.43 

Base 42 100.0 42 100.0 

Male: Female 3.7:1 

 

 
Fig-1: Gender wise Distribution of Case & Control Groups 
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Table-2: Comparison of age between two groups (N=84) 

Age(Yrs.) Case(n=42) Control(n=42) p-Value 

n % n % 0.705
ns

 

<30 years 11 26.19 10 23.81 

30-50 years 18 42.86 17 40.48 

>50 years 13 30.95 15 35.71 

Base 42 100.0 42 100.0 

Mean ±SD 41.55±14.9 42.78±14.87 
 

 
Fig-2: Age wise Distribution of Case Group 

 

 
Fig-3: Age wise Distribution of Control Group 

 

Table-3: Comparison of BMI between case & control groups (N=84) 

BMI (kg/m2) Case (n=42) Control (n=42) p-Value 

n % n % 

<18.5 7 16.67 4 9.52 0.121 

18.5-24.99 35 83.33 38 90.48 

25.0-29.9 0 0 0 0 

Base 42 100.0 42 100.0 

Mean ±SD 20.26±2.11 21.35±2.10 
 

Table-4: Disease Patterns of Case groups (n=42) 

Type of ND Diseases Frequency (n) Percentage %) 

Alzheimer’s disease (AD) 15 36.5 

Parkinson’s disease(PD) 11 24.5 

Amyotrophic lateral sclerosis disease (ALS) 8 19.0 

Huntington’s disease (HD) 6 15.0 

Prion disease 2 5.0 

Base 42 100.0 
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Fig-4: Diseases Patterns of Case Group 

 

Table-5: Complaints of Case Group (n=42) 

Complaints Frequency 

(n) 

Percentage (%) 

Weakness in all 4 limbs 31 73.81 

Weakness in upper limbs 6 14.29 

Weakness in lower limbs 2 4.76 

Weakness in single limb 1 2.38 

Tongue atrophy 18 42.86 

Small muscle atrophy 39 92.86 

Difficulty in walking 33 78.57 

Twitching of muscle 41 97.62 

Muscle cramps 33 78.57 

Sensory complaints 1 2.38 

Speech difficulty 16 38.10 

Difficulty in deglutition 16 38.10 

Nasal regurgitation 9 21.43 

Foot drop 3 7.14 

Dropping head and camptocormia 2 4.76 

 

 
Fig-5: Complaints of Case Group 
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Table-6: Duration of illness of Case Group (n=42) 

Duration Frequency  

(n) 

Percentage (%) 

< 3 months 1 2.38 

3-6 months 12 28.58 

7-12 months 4 9.52 

>12 months 25 59.52 

Base 42 100.0 

Mean ±SD 14.34±11.23 

 

 
Fig-6: Duration of Illness of Case Group 

 

Table-7: Comparison of serum Homocysteine between two groups (n=42) 

Serum Homocysteine(Hcy) Case(n=42) Control(n=42) p-value 

n % n % 0.003 

Elevated Hcy (>15μmol/L) 14 33.0 3 7.0 

Normal Hcy (<15μmol/L) 28 67.0 39 93.0 

Base 42 100.0 42 100.0 

Mean ±SD 14.06±7.02 10.43±2.85 

 

Table-8: Correlation of Homocystine with age, disease progression rate, duration of disease and BMI 

Variables Serum Homocystine 

Correlation coefficient p-Value 

Age (Years) -0.056 0.726 

∆ FS 0.142 0.371 

Duration of disease 0.096 0.547 

BMI (kg/m
2
) 0.162 0.336 

 

DISCUSSION 
Homocysteine is a sulfur-containing amino 

acid derived from methionine, and its plasma 

concentration is regulated by either re-methylation or 

transsulfuration pathways. Hyc is converted back into 

methionine with the help of betaine-

homocysteinemethyltransferase or methionine synthase 

and cobalamin (remethylation pathway). It converted to 

cystathionine by the action of cystathionine beta-

synthase (CBS) with pyridoxine acting as co-factor. 

Hyc acts as a precursor and metabolite to S-adenosyl 

methionine (AdoMet) and S-adenosylhomocysteine 

(AdoHcy) respectively [17]. The ratio of these 2 is 

referred to as methylation potential (MP) [20]. In this 

current study, the respondents were taken from all age 

groups irrespective of gender and religion. The mean 

age of the cases was 41.55±14.9 years and control was 

42.78±14.87 years which were quite next to each other. 

There was no significant difference in age distribution 

between case and control, (p>0.05). The minimum age 

of respondents was 16 years and the maximum age of 

78 years. Maximum respondents were between 30-50 

years of age group. Alzheimer’s disease is characterized 

by memory loss or mild cognitive impairments (MCI) 

of normal age with early dementia. Patients of MCI can 

perform their routine activities smoothly but with some 

noticeable memory fluctuations or some other sought of 

cognitive disturbances. MCI could be amnestic and 

non-amnestic but both of them fail to be diagnosed for 
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dementia. MCI could be marked as an outset of 

dementia due to the fact that patients with MCI are 

found more prone to dementia than normal cognitive 

patients. According to the clinical data reports, 

hyperhomocysteinemia is an independent risk factor in 

transforming a healthy cognitive person to dementia in 

both normal elder persons as well as the patient 

suffering from Alzheimer’s disease [25]. 

Hyperhomocysteinemia is a condition developed in 

healthy individuals with or without MCI. A co-relation 

established between learning and hippocampal function 

and hyperhomocysteinemia suggests that 

hyperhomocysteinemia degrades cognitive functions in 

both healthy controls and the case of MCI patients by 

triggering brain atrophy in patients with MCI [26]. In 

our study in comparing the serum homocysteine 

between two groups; an unpaired student t-test was 

done. Here p-value was found 0.003(p<0.05) which 

indicated was a significant correlation between the 

groups. Homocysteine can activate microglia and 

astrocytes that trigger an inflammatory response which 

causes neuronal death in patients of Parkinson’s 

disease, the region of the substantianigra (SN) is found 

to be inflammation and inhibition of this inflammation 

has proved to be neuroprotective in Parkinson’s disease 

model [27]. The activation of microglia and astrocytes 

release NO which shows detrimental effects on neurons 

resulting in neurodegeneration [28]. The NO release can 

be determined by following MPTP or 6-

hydroxydopamine (6-OHDA) model in rodents and 

comparing the neuronal death when only 6-OHDA is 

administered and when it is co-administered with a NO 

scavenger [27]. The plasma homocysteine level ranging 

across 15-100 µm gives rise to the condition of mild to 

moderate hyperhomocysteinemia which has been 

proven as a risk factor for various neurodegenerative 

disorders. While the hyperhomocysteinemic condition 

prevails in the body the raised levels of homocysteine 

concentration in the brain could be a result of either 

cellular metabolism within the brain or diffusion and 

carrier/receptor-mediated transport across the blood-

brain barrier [28]. The aim of this study was to evaluate 

the serum homocysteine level as an important 

prognostic marker in neurodegenerative diseases. The 

correlation coefficient (r) of ΔFS with Hyc is +0.142; 

which indicates Hyc is positively correlated with 

progression rate ΔFS, and the correlation is also weak. 

So there is increasing Hyc level with the increase of 

progression rate ΔFS. BMI positively correlated with 

serum Hyc and age negatively correlated with Hyc. For 

this reason, serum homocysteine is being considered as 

an important prognostic marker in neurodegenerative 

diseases. 

 

LIMITATIONS OF THE STUDY 
This was a single centered study with a small 

sized sample. So the findings of this study may not 

reflect the exact scenario of the whole country.  

 

 

CONCLUSION 
In this study in comparing the Serum 

Homocysteine between two groups (case and control), 

an unpaired student t-test was done. Here p-value was 

found 0.003 (p<0.05) which indicated was a significant 

correlation between the groups. The correlation 

coefficient (r) of ΔFS with Hyc is +0.142; which 

indicates Hyc is positively correlated with progression 

rate ΔFS, and the correlation is also weak. So there is 

increasing Hyc level with the increase of progression 

rate ΔFS. BMI positively correlated with serum Hyc 

and age negatively correlated with Hyc. For this reason, 

Serum Homocysteine is being considered as an 

important prognostic marker in Alzheimer’s and other 

major neurodegenerative diseases. These findings may 

be helpful for further studies on the same issue. 
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