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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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THE CORRELATION BETWEEN SERUM HOMOCYSTEINE LEVEL AND PARKINSON’S
DISEASE DISABILITY

Yahya Qasem Mohammed Taher'*, Mohammed Natheer?, Hakki Mohammed Majdal.

!College of Medicine, University of Mosul, Mosul, Iraq.
’Department 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 Hey 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 Hey 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 Hey 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 Hey 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,
Neurodegenerative, Disability, Inflammation.

homocysteine,

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

© GMN

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]. Hey 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]:
» <5years
e 51010 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 pmol / L were attractive and levels
above 15 pmol / 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 pmol /1 and less),
mild (16-30 pmol / 1), moderately high (31-100 umol / 1), and
severe (more than 100 pmol / 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.

Parkinson Control
Variables Group group p-value
(n=69) (n=69)
+
Age (Mean £Sd) 58.754+ 6.978 398?21 0.463*
Gender No.  Male 36(52.2%) 35(50.7%) 0.865%*
(%) Female 33(47.8%) 34(49.3%) ’
16.884 + 9.493 + "
Hcy level (Mean £SD) 15582 3752 0.000

*t-test for independent two means  ** Chi-square test
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Table 2 shows the examination among recently and old
analyzed Parkinson’s bunches with respect to progress in
years, orientation, and Hey 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 Hey 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.

Newly Old
diagnosed diagnosed
Variables Parkinson's Parkinson p-value
group Group
(n=19) (n=50)
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 (1=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.

Asymp. Approx.

[ 3 _ -
Pearson's r correlation r-value Std. Error T p-value
The severity with Hey level 0.682  0.052 7.632  0.000°
Hcy level with a duration  |0.198  0.125 1.401  0.168°

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 Hey 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.
. Below S Above 5 years
Variables years (n=22) p-value
(n=28)
Hcy level (Mean+SD) 14.929+10.169 21.091£23.569 0.219

*t-test for independent two means
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Figure.1. Scatter diagram for the Pearson correlation of Hcy level with severity.
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Figure. 2. Scatter diagram for the Pearson correlation of Hcy level with duration.
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.
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A group in “North-East England between 1 June 2009 and
31 December 20117 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.
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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 4+ 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. Hey 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 Hecy 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 disecase 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
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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 umol /L,
separately, p <0.01), at 1 year and a half (12.3 + 3.8 £ 3.3 pmol
/ L, separately, p <0.01), separately). 3.8 vs. 11.1 = 3.7 pmol /
L, individually, p <0.05) and three years 13.9 + 4.9 vs. 12.3 +
4.2 umol / 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 Hey 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 Hey 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 Hey 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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