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 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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THE CORRELATION BETWEEN SERUM HOMOCYSTEINE LEVEL AND PARKINSON’S 
DISEASE DISABILITY

Yahya Qasem Mohammed Taher1*, Mohammed Natheer2, Hakki Mohammed Majdal2.
1College of Medicine, University of Mosul, Mosul, Iraq.

2Department of Neurology, Ibn-Sina Teaching Hospital, Mosul, Iraq.

Abstract. 
Background: The second common disease that is 

neurodegenerative is connected with PD in elderly patients 
which is the distribution of gender. The proliferation has been 
reported in the last decade in homocysteine (Hcy) along with 
other diseases, epilepsy, Alzheimer, and idiopathic Parkinson’s. 

Objectives: identifying the elevated level of Hcy which is 
a common factor for developmental disease and making the 
increase in motor disability of Hcy. 

Patients and method: With Parkinson’s disease, a total of 
70 patients were included in the case-control research which 
indicates that the newly diagnosed patients are not receiving any 
treatment at the department of neurology. These patients were 
compared with 70 healthy individuals attending the hospital for 
routine checkups matched for age and sex who were considered 
the control group. measurements of serum Hcy levels were done 
in both the case and control groups by the ELIZA method. 

Results: This study shows that The mean Hcy level among the 
Parkinson’s bunch was (16.884 ± 15.582) which is essentially 
higher than that of the control bunch (9.493 ± 3.752) at p=0.000 
and albeit The Hcy level is higher in the currently analyzed 
patients (14.895±9.073) contrasted and recently analyzed 
patients (17.640±17.453) this distinction is genuinely non-
critical Hcy level has a moderate direct relationship with the 
importance of brain highlights of the illness (r=0.682) in a 
genuinely huge way (p=0.000) While the connection with the 
term is exceptionally powerless (r=0.198) and measurably non-
critical.

Conclusion: Parkinson’s patients have raised degrees of Hcy 
contrasted with ordinary individuals and there is an immediate 
relationship between the Hcy level and the importance of brain 
highlights of the sickness despite the fact that the Hcy level 
expanded with the span of the illness this shows a non-critical 
connection with sickness importance.

Key words. Parkinson’s disease, homocysteine, 
Neurodegenerative, Disability, Inflammation.
Introduction.

Parkinson's disease, which affects almost all races equally 
and has a severe and prevalent driving limitation in the elderly, 
is the second most prevalent neurodegenerative illness [1]. 
Its rate increases with age [2], especially in people over the 
age of 60, and is generally irregular, but 15% of cases have 
positive proportions; The origin of the illness is related to both 
environmental and genetic factors[3,4].

Homocysteine (Hcy) is released by cleavage of amino corrosive 
methionine and is likely to be reabsorbed by remethylation and 
conversion to methionine. The chemical that regulates this 
response requires vitamin B12 and folic acid. This chemical 

also regulates Hcy levels in the blood using coenzymes B12, 
folic acid, B6, and choline. Therefore, the deficiency of these 
nutrients leads to the accumulation of Hcy and is associated 
with an increased burden of disease [5]. Folic acid and B12 
deficiency and high Hcy levels cause neurodegeneration in the 
hippocampus, leading to mental retardation, which has been 
linked to several neuro infections such as “Alzheimer's and 
Parkinson's disease” [6].

Elevated plasma Hcy levels are associated with an increased 
risk of essential vascular disease through emergencies such 
as cardiovascular disease, smoking, lipid and lipoprotein 
dissolution, mitigation of adverse effects, and acceleration of 
the progression of exacerbations. Furthermore, extended Hcy 
has been considered delayed for too long in neurodegenerative 
diseases without vascular onset, e.g., “Alzheimer's disease” [7] 
and “idiopathic Parkinson's disease” [8,9].

Furthermore, in a study of patients with PD, the concentration 
of Hcy in the cerebrospinal fluid was considered to be higher 
than normal [8]. Hcy causes cell damage of MPTP dopamine 
(“1-methyl, 4-phenyl-1,2,5 and 6-tetrahydropyridine”) [10]. 
This investigation aims to ascertain whether elevated Hcy is 
a hazard to Parkinson's disease progression or even whether 
raised Hcy is linked to greater neurological deficits.
Patience and methods.

This “Parkinson's disease case-control study” summoned 70 
patients (19 recently screened patients who have not received 
any treatment so far and 51 significant cases) to the Mosul City 
Neurology Department "Ibn Sina Presents Emergency Clinic" 
between November 2021 and April 2022.

These patients were compared, and the reference group was 
70 healthy subjects who went to the doctor's office for routine 
checks based on age and gender.

This research was done in accordance with the “Standard 
Declaration of Helsinki” and all members provided informed 
consent before the start of the review.

Patients were diagnosed with “Parkinson's disease” based on 
the “Movement Disorder Society” (MDS) “clinical diagnostic 
criteria for Parkinson's disease” [11] and four main indicators, 
including “tremor, hypokinesia, inflexible personality, and 
postural impairment” [12]. A neurologist is in charge of the 
review. He was referred for neuroimaging and basic blood tests. 
Some other neurological, endocrine and underlying infections 
were avoided.

The severity of the motor manifestation of “Parkinson's 
disease was assessed” using the “Unified Parkinson's Disease 
Rating Scale” (UPDRS) Part 3, which evaluates the motor 
indices of “Parkinson's disease according to the Movement 
Disorders Society” (MDS) modification of the standardized 
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disease classification Parkinson's. MDS-UPDRS scale [13].
The duration of the disease was classified into three 

categories[18]: 
•	 < 5 years
•	 5 to10 years
•	 and >10 years

Evaluations of the serum Hcy level were completed in both 
case-control meetings, the serum Hcy level was assessed using 
the ELISA strategy [14]. Plasma heparin tests were centrifuged 
for approximately 30 minutes at the research facility to prevent 
false increases due to Hcy from red blood platelets. Splitting 
and freezing the examples after sorting will be completed soon. 
Serum Hcy levels below 15 μmol / L were attractive and levels 
above 15 μmol / L were considered a risk factor for PD [15]. 
Furthermore, taking into account, the Hcy level in the blood 
was classified into four categories: normal (15 μmol / l and less), 
mild (16-30 μmol / l), moderately high (31-100 μmol / l), and 
severe (more than 100 μmol / L).
Statistical analysis:

The information was gathered and coordinated in Microsoft 
Excel (2007), and afterwards, the “Statistics Package for Social 
Sciences (SPSS 26.0 for Windows)” was utilized for examining 
the information. Implies and the standard deviations were 
determined for the mathematical information and the extent for 
the unmitigated one. t-test and the Chi-square examination were 
performed for the affiliation and the correlation of boundaries 
between the two gatherings for the means and extent separately. 
Pearson's connection coefficient was utilized to explore the 
connection between the Hcy level with importance and term, 
"r" is the connection coefficient, esteems near 1 demonstrate the 
solid connection between two factors and those near zero show 
an unfortunate relationship. The p-esteem ≤ 0.05 was viewed as 
genuinely huge.
Results.

Table 1 exhibits the examination between a concentrate on 
bunches in regard to progress in years, orientation, and Hcy 
level and uncovers that the mean age among the Parkinson’s 
bunch is lower than that of the control bunch however the thing 
that matters is genuinely non-huge. Besides, albeit the male 
orientation is more than female in the two gatherings, the thing 
that matters is measurably not critical. The mean Hcy level 
among the Parkinson’s bunch (16.884 ± 15.582) is altogether 
higher than that of the control bunch (9.493 ± 3.752) at p=0.000.

Table 1. The comparison between study groups regarding age, gender, 
and Hcy level.

Variables     
Parkinson 
Group
(n=69)

Control 
group
(n=69)

p-value 

Age (Mean ±Sd) 58.754± 6.978 59.681 ± 
7.819 0.463*

Gender No. 
(%)

Male 36(52.2%) 35(50.7%) 0.865**Female 33(47.8%) 34(49.3%)

Hcy level (Mean ±SD) 16.884 ± 
15.582

9.493 ± 
3.752 0.000*

*t-test for independent two means      ** Chi-square test

Table 2 shows the examination among recently and old 
analyzed Parkinson’s bunches with respect to progress in 
years, orientation, and Hcy level and uncovers that the recently 
analyzed patients are more youthful than the old analyzed patients 
albeit the thing that matters is measurably non-critical. Male 
orientation addresses 57.9% of recently analyzed and 50.0% of 
old analyzed, while the females address 42.1% and 50.0% of 
recently and old analyzed individually, the thing that matters is 
genuinely non-huge. The Hcy level shows a measurably non-
huge distinction between the mean among recently analyzed 
(14.895±9.073) and old analyzed (17.640±17.453) gatherings.

Table 2. The comparison between new and old diagnosed Parkinson 
groups regarding age, gender, and Hcy level.

Variables     

Newly 
diagnosed 
Parkinson's 
group
(n=19)

Old 
diagnosed
Parkinson 
Group
(n=50)

p-value 

Age (Mean ±Sd) 57.316±5.831 59.300±7.346 0.295*
Gender No. 
(%)

Male 11(57.9%) 25(50.0%) 0.558**Female 8(42.1%) 25(50.0%)
Hcy level (Mean ±Sd) 14.895±9.073 17.640±17.453 0.517*
*t-test for independent two means      ** Chi-square test

Table 3 shows Interval by Interval Pearson's R connection of 
Hcy level with both importance and span and exhibits that the 
Hcy level is in a moderate straightforwardly relationship with 
the importance (r=0.682) in a measurably huge way (p=0.000) 
as displayed in (figure 1). While the connection with the term 
is exceptionally frail (r=0.198) and genuinely non-critical as 
displayed in (figure 2).

Table 3. Pearson's R correlation of Hcy level with both severity and 
duration.

Pearson's r correlation r-value Asymp. 
Std. Error

Approx. 
Tb p-value

The severity with Hcy level 0.682 0.052 7.632 0.000c

Hcy level with a duration 0.198 0.125 1.401 0.168c

No. of Valid Cases 69
a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis.
c. Based on normal approximation.

Table 4 exhibits the correlation of Hcy level as indicated by 
the term of sickness and portrays that the mean of Hcy level 
under 5 years is lower than the mean over 5 years albeit the 
thing that matters is genuinely non-huge.

Table 4. The comparison of Hcy level according to the duration of 
disease.

Variables     
 Below 5 
years
(n=28)

Above 5 years
(n=22) p-value 

 Hcy level (Mean±SD) 14.929±10.169 21.091±23.569 0.219
*t-test for independent two means
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Discussion.
The general rate of old Parkinson's disease (PD) places a severe 

economic load on families and healthcare facilities, despite the 
difficulties associated with resistance to disease diversity. The 
effect of “serum Hcy” levels on “Parkinson's patients” is one of 
the controversial issues in the disease under study.

The mean age in the current sample was 58,754 ± 6,978 years, 
59,681 ± 7,819 years between cases and controls individually, 
52.2% of cases and 50.7% of controls were male, while the 
female trend was 47.8 % of cases and 49.3% of controls.

A group in “North-East England between 1 June 2009 and 
31 December 2011” led by Solomon et al [16], found that the 
average age of the cases was 66.4 ± 10.4 years, while the mean 
age of controls was 67.9 ± 8.2 years; The real difference isn't 
terrible.

The orientation of the men was 100 (64.9%) and the women 54 
(54.5%). Furthermore, Sultan et al [17], said that the participants' 
average age was 55.60 11.45 years. Direct distribution revealed 
that 67 participants (37.60%) were female, and 111 patients 
(62.40%) were male.

Figure.1. Scatter diagram for the Pearson correlation of Hcy level with severity.

Figure. 2. Scatter diagram for the Pearson correlation of Hcy level with duration.
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This review showed a very high blood Hcy level among 
Parkinson's patients (16,884 ± 15,582) compared to the control 
group (9493 ± 3752). This result was similar to that of the cross-
sectional study and the case-control study conducted by Sadat et 
al. It was performed by [18], who was performed at “Ayatollah 
Rouhani Hospital” Neurology Clinic, Babol in 2015-2016, 
where mean serum Hcy levels for case and control packs were 
14.93 ± 8.30 and 11.52 ± 2.86 mol / L (95% CI): 1.68; 5.14, P 
0.001). Among the patients, 85 patients had normal serum Hcy 
levels and 15 had non-essential levels. Hcy levels were 98 and 2 
in controls, respectively (P = 0.002).

The initial confirmation of the relationship between serum 
Hcy levels and Parkinson's disease was in 1995, when Allen and 
colleagues [19] concluded in their review that Hcy levels were 
higher in patients with Parkinson's disease than in subjects. 
normal.

Uncertainty surrounds the precise mechanism through which 
plasma Hcy level will rise in Parkinson's disease, and it's 
also possible that elevated serum Hcy levels are caused more 
by the illness's impact on individuals rather than by disorder 
itself. real [20]. Muller and colleagues demonstrated a higher 
plasma concentration of Hcy in Parkinson patients on chronic 
use of levodopa than levodopa-free patients [21]. In patients 
with PD, Continued levodopa use increases plasma Hcy levels. 
The catabolism of levodopa with catechol-O-methyltransferase 
(COMT) leads to S-adenosylhomocysteine (SAH), which 
rapidly hydrolyzes and forms long-term Hcy [22].

Previous research has found a direct connection between all 
high Hcy amounts and cognitive deficits, atherosclerosis, and 
neurodegenerative conditions like Alzheimer's disease, vascular 
dementia, and Parkinson's disease [23-25].

The variance between the PD recently and the old one analyzed 
in the present work was measurably insignificant (p = 0.517), 
although the level of the latter analysis (14.895 ± 9.073) was 
lower than that of the old group (17.640 ± 17.453). .

The Hcy level in the blood increased as the severity of the 
disease increased. However, this increase was not measurable. 
When Parkinson's disease severity was 2.5-3 at different 
severity levels, a higher frequency was observed in patients with 
hyperhemocyteinemiamia (8 patients). However, this difference 
was not significant between the three unique severity categories 
of Parkinson's disease.

Hcy levels increased in “Parkinson's disease” patients with 
increasing disease duration, but this difference was not critical 
among tolerant populations [18]. The case-control focus was 
readjusted in 89 patients with Baroud's disease with at least 10 
years of development and more than 60 years of experience. 
Plasma Hcy levels were increased in patients with PD (P = 
0.0001).

The report's findings revealed that, despite the substantial 
disparity between the two patient groups and the stationary 
group, there had been no discernible change in serum total Hcy 
between male and female patients with PD. On issues related to 
orientation. In light of the 2016 study by Kocer et al. [26], there 
was a significant difference between the two patient encounters. 
They reported higher blood Hcy levels in men than in women.

Another review published in 2013 [27] found no significant 

differences in Hcy levels in untreated patients with respect to 
the voice factor.

In the study, plasma Hcy concentration was significantly higher 
in PD patients than in controls (11.1 ± 3.8 vs. 9.6 ± 3.3 μmol / L, 
separately, p <0.01), at 1 year and a half (12.3 ± 3.8 ± 3.3 μmol 
/ L, separately, p <0.01), separately). 3.8 vs. 11.1 ± 3.7 μmol / 
L, individually, p <0.05) and three years 13.9 ± 4.9 vs. 12.3 ± 
4.2 μmol / L, individually, p <0 , 05). However, a study of the 
reviewed measurements showed a complete increase in plasma 
Hcy in two groups north of three years (p <0.01 for both) [16].

Hcy was significantly higher in the newly analyzed PD than 
in controls. This is reliable based on a previous PD report 
[28]. Furthermore, Hcy has been associated with increased 
psychomotor intensity and mental deterioration. This is true of 
the results by O'Suilleabhain and colleagues [29] which explain in 
detail that in patients with PD, those with hyperhemocyteinemia 
performed worse on neuropsychiatric tests despite the nearly 
identical motor intensity.

A truly insignificant association between Hcy level and age 
was identified in a cross-sectional review conducted at “Jinnah 
Postgraduate Medical Center, Karachi” from 06/07/2013 to 
12/07/2013 (r = 0.21, p = 0.778) [17].

Slide characteristics of PD patients and control subjects were 
recorded in a review led by Shen and Sohn [30], who concluded 
that PD subjects had higher Hcy levels (13.6 ± 7, 3) compared 
to control subjects (11.0 ± 2.9). Contrary to the study's findings, 
the majority of prior clinical trials of hyperhomocysteinemia 
in PD patients were unable to show a connection between 
elevated Hcy concentrations and the extent or persistence of the 
illness [29,31-36]. Additionally, the 2-year follow-up examines 
the clinical decline in PD patients with elevated Hcy levels 
in comparison to those with normal Hcy concentrations[37]. 
These findings suggest that elevated Hcy levels in PD patients 
are not toxic enough to have an impact on the extent of their 
condition. A prolonged prospective review can decide the 
effects of expanded Hcy concentrations on neurodegenerative 
movements in patients with PD. According to epidemiological 
data, serum Hcy levels are linked to mental capacity in healthy 
senior people and are higher in people with Alzheimer's disease 
(AD). Patients with PD who had increased Hcy levels performed 
worse mentally than those who had normal Hcy levels [38-40].
Conclusion.

Parkinson disease patients have elevated levels of Hcy 
compared to normal people and there is a reciprocal correlation 
between the Hcy level and harshness of motor features of the 
Parkinson’s disease and although Hcy level elevated with the 
duration of the Parkinson’s disease this shows a non-significant 
correlation with disease severity.
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