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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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Parkinson's disease (PD) is a complicated neurodegenerative
disease that is the most prevalent severe movement disorder
worldwide. The research includes studying the levels of
hydrogen sulphide (H,S) and cystathionine y-lyase (CSE)
with some biochemical parameters in the serum of patients
with PD in Mosul City (Iraq), which include Serotonin
(SERT), dopamine (DA), sphingomyelin (SM), vitamin B,
Acetylcholine esterase (AChE), monoamine oxidase (MAO),
creatine kinase (CK), aspartate aminotransferase (AST),
alanine aminotransferase (ALT). Samples reached (100), which
included: (40) for the Parkinson's patients group, and (60) for
the control group. The results showed there was a significant
decrease in the levels of H S, CSE, SERT, DA, SM, B, and
CK and a significant increase in the activity of MAO, AST, and
ALT and no significant difference in AChE activity in serum
for Parkinson’s patients when compared with the control group.
The effect of periods PD revealed, a significant decline of H,S,
CSE, SERT, DA, B ,, and AChE, while MAO, CK, AST, and
ALT showed a significant rise with increased periods of disease,
SM showed a non-significant change with periods of disease.
The study concluded that H S gas produced within the body
and CSE suffer from low levels within the body, and they also
decrease with the increase in the duration of the disease as a
result of their use as protective functions in the body against
Parkinson’s disease. And developing it by observing the levels
of the variables measured with it, and stimulating the body to
increase their levels (H,S, CSE) in various ways can lead to
improving the health condition of patients.

Key words. Parkinson's disease, hydrogen sulfide, cystationine
v —lyase.

Introduction.

Parkinson's disease (PD) is affecting the nervous system. The
name goes back to James Parkinson, who was the first to describe
this disease in his 1817 paper, "Essay on the Shaking Palsy"
[1] whose primary signs and symptoms are motor dysfunctions,
including bradykinesia, stiffness and tremor. Patients with PD
often suffer from non-motor symptoms, such as autonomic
dysfunctions like constipation and psychological symptoms
like anxiety and depression. PD is therefore a systemic disease
rather than a condition affecting just the central nervous system
[2,3]. It can be identified by the accumulation of a-synuclein in
intracytoplasmic inclusions called Lewy bodies and the death of
dopaminergic neurons in the par’s compacta of the substantia
nigra [4]. Both genetic and environmental factors can cause
its symptoms. Ageing is a risk factor for PD development
and concentrating on a shared set of mechanisms that include
oxidative stress, neuroinflammation, protein aggregation,
defective autophagy, and mitochondrial dysfunction, high levels
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of toxic metals as a result of exposure to toxic metal pollutants
is one of the causes of neurological diseases [5,6].

Hydrogen sulfide (H,S) is a novel endogenous gaseous signal
molecule that is found in living things. It is the 3" endogenous
gasotransmitter, after carbon monoxide (CM) and nitric oxide
(NO), and it is involved in many systems and diseases [7].
Three endogenous enzymes have been identified as responsible
for the biosynthesis of H,S from cysteine: 3-mercaptopyruvate
sulfurtransferase, CSE, and cystathionine B-synthase. H,S
protects against the majority of neurological diseases. H,S
plays critical roles by eliciting anti-oxidative, anti-apoptotic,
neuromodulatory, and anti-inflammatory properties in CNS
[8,9]. cystathionine y—lyase (CSE, EC 4.4.1.1) was first isolated
and crystallized from rat liver [10] and is a component of the
Cys/Met metabolism that produces H,S in mammals. CSE plays
in preserving the brain's redox balance, especially concerning
mitochondrial function. This enzyme is in charge of the last
stage of the transsulfuration pathway, which produces cysteine
from methionine. The production of glutathione depends on
the availability of cysteine, because it maintains protein thiol
homeostasis and glutathione levels in the brain, it is essential for
neuroprotection [11,12].

A substance known as serotonin (SERT) has effects on both
the peripheral and central nervous systems. It functions in our
bodies as a neurotransmitter, hormone, and mitogen [13], it
affects physiological functions like controlling sleep, behaviour,
mood, and appetite, as well as cognitive functions like learning,
memory, pleasure, and reward, is the main target of treatment
for several neurological and psychiatric conditions, including
depressive and anxiety disorder, post-traumatic stress disorder,
that are linked to decreased CNS and plasma SERT concentration
[14,15]. Dopamine (DA) is a catecholaminergic neurotransmitter
that is generated in the substantia nigra cell bodies. It is released
into the striatum. The role of dopaminergic system is involved in
motor control, reward, happiness, sleep, attention, memory and
learning. Dopaminergic signalling pathways play a critical role
in maintaining physiological processes, and disruptions in their
activity can result in dysfunctions linked to neurodegenerative
illnesses [16].

Sphingomyelin (SM) is an essential molecule for the
pathophysiology of the brain.it is found in the myelin sheath and
plays a role in neurotransmitter receptor localization, and nerve
impulse transmission, it has been suggested that it is involved
in PD [17] and serves as a source of ceramide for apoptosis
and cell signalling [18]. B,, is vital to human health and lowers
the risk of neurological conditions and birth defects. It is an
essential micronutrient for preserving the health of the brain in
young people and the elderly. in children, younger, and elders
[19]. The function of B, includes cellular energy production,
neuroprotective and antioxidant properties, and the synthesis of
myelin and neurotransmitters [20].

136



Acetylcholinesterase (AChE) is a cholinergic enzyme. It
catalyzes the hydrolysis of acetylcholine (ACh) into choline
and acetic acid [21] affects the inflammatory response,
apoptosis, and oxidative stress, all of which are crucial
steps in the pathophysiology of neurodegenerative diseases
[22]. Monoamine oxidase (MAO) is a major player in the
adrenergic system, MAO is known for its role in mood and
behaviour regulation. It has also been recognized for its role
in neuropsychiatric and neurodegenerative diseases. MAO also
influences violent and antisocial, has long been thought to be
associated with human emotional and mental states [23]. The
enzymes creatine kinase (CK), aspartate aminotransferase
(AST) and alanine aminotransferase (ALT) also play crucial
roles in the vital function of the organs. A sensitive and crucial
screening parameter for the diagnosis and follow-up of several
neurological and psychiatric diseases is CK [24] in the energy
conversion process in tissues especially skeletal, cardiac muscle
and neural tissues like the brain [25]. The AST and ALT
enzymes suggest an important for evaluating the functions of
the liver in patients with neurological diseases like PD and
Alzheimer's disease [26].

This study is the first of its kind that focused on knowing the
role of H,S and CSE in Parkinson's patients, as well as evaluating
the health condition by measuring hormones and enzymes, as
well as SM and vitamin B,,, which are related to neurological
diseases, in addition to studying the effect of the duration of
illness on Parkinson's patients.

Materials and Methods.

A total of 100 participants enrolled in the present study,
including 40 Parkinson's patients and 60 healthy persons as a
control group. The samples were gathered from the Ibn Sina and
Al-Salam Teaching Hospitals in (Mosul City, Iraq), as well as
from outside laboratories in different parts of the city, under the
supervision of a neurologist, for the period between February
and October 2022.

Serum H,S was measured by Zhuo et al. method [27]. The
assay for CSE involves measuring the rate of formation of
a- ketobutyric acid from L-homoserine, it is determined by
the method of Friedemann and Haugen [28]. Serum SERT
was evaluated using an enzyme-linked immunosorbent assay
technique using kits from SunLong Biotechnology (China).
While serum DA levels were assessed using an ELISA kit from
Bioassay Technology (China), Beside of SM levels were assessed
using an ELISA kit from SunLong Biotechnology (China), and
vitamin B,, automated electrochemiluminescence immunoassay
“ECLIA” is intended for use on COBAS analyzers [29].

The activity of AChE was measured according to the method
of researcher Ellman [30] while MAO levels were assessed
using the method of researcher Buffoni and Blaschko [31].
Serum CK was estimated by researcher Oliver [32], and AST
and ALT activities were measured according to the method of
Reitman and Frankel [33]. The data were compared between the
PD and control to identify the differences. Moreover, the data of
PD patients were categorized into those patient which do have
PD for less than 2 years (Group 1) which include 19 patients
and those for more than 2 years up to 10 years which include 21
patients (Group 2).
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Statistical Analysis: The data was statistically examined using
the t-test. The data is shown as means with standard error (SE).
The t-test was selected to compare two variables and determine
the difference between the values that appeared through the (P)
value, which occurs at (P<0.05) a significant difference, and at
(P>0.05) a non-significant difference [34].

Results.

In the current research, Comparing the mean values of H,S and
CSE between Parkinson’s patients and control groups as seen
in Table (1), a significant decline in the levels of H,S, and CSE
was noticed in Parkinson’s patients (0.015+ 0.002) and (3.20
+ 0.76) compared with the control group (0.027 £+ 0.004) and
(7.54+1.18), respectively (Table 1).

There was a highly significant decrease was observed
in the mean values of SERT, DA, SM and vitamin B, in
patients (24.72+ 2.99), (106.13+£12.38), (7.15+0.331) and
(301.75+29.66) compared with control group (110.50+4.65),
(234.59+10.35), (31.48+2.20) and (615.00£19.64), respectively
(Table 1).

There were significant increase in the mean values of MAO,
AST and ALT was noted in Parkinson’s patients (109.45+4.96),

Table 1. Measured parameters in Parkinsons patients as compared
with the control group.

Measured Control group PD Group
parameters (n=60) (n=40)

H_S (mol/L) 0.027+0.004* 0.015+0.002
CSE (U/L) 7.54+1.18%* 3.2+0.76
SERT (ng/ml) 110.504+4.65*** 24.7242.99
DA (ng/L) 234.59410.35%** 106.13+12.38
SM (ng/ml) 31.48+2.20%** 7.15+0.331
Vitamin B, (Pg/ml) |615+19.64%** 301.754+29.66
AChE (U/L) 40.59+2.18 46.63+3.73
MAO (U/L) 48.64+1.104 109.45+4.96%***
CK (U/L) 116.0549.85%* 89.25+7.41
AST (U/L) 10.10+0.937 13.25+1.49%*
ALT (U/L) 5.85+0.76 14.75+1.43%**

Data expressed as mean+SE, *Significant at (P<0.05),
**Significant at (P<0.001), ***Significant at (P<0.0001).

Table 2. Effect of periods of the PD on H2S and CSE levels with some
biochemical parameters.

Measured Group 1 (n=19) Group 2 (n=21)
parameters (0-1y) (2-10y)

H,S (mol/L) 0.022+0.003* 0.015+0.002
CSE (U/L) 3.61+0.254%** 2.29+0.47
SERT (ng/ml) 24.86+3.11%* 19.7542.44
DA (ng/L) 133.55+11.96%** 102.5+16.59
SM (ng/ml) 7.21+0.486 7.2240.324
B,, (pg/ml) 587.6+31.43%* 384.22425.09
AChE (U/L) 49.56+2.25% 43.47+2.64
MAO (U/L) 108.96+3.78 113.52+4.57*
CK (U/L) 68.6+7.18 78 .44+6.49%*
AST (U/L) 1242.07 21.2241.13%**
ALT (U/L) 13+4.47 22.55+2.48*

Data expressed as mean+SE, *Significant at (P<0.05),
**Significant at (P<0.001), ***Significant at (P<0.0001).



(13.25+1.49), and (14.75+1.43) as compared with control group
(48.64+1.104), (10.10+£0.937), and (5.85+0.76) respectively
while the results showed a significant decrease in levels of CK
inpatient group (89.25+7.41) compared with control group
(116.05+9.85), the elevation of AChE in Parkinson’s patients
statistically not significant (Table 1).

Finally, the effect of periods of the PD on H,S and CSE levels
with some biochemical parameters studied in this research was
shown significant decline of H,S, CSE, SERT, DA, vitamin B ,
and AChE in Group2 compared with Groupl while MAO, CK,
AST, ALT and showed a significant rises in Group2 compared
with the Groupl while SM showed a non-significant change
between the two groups (Tables 2).

Discussion.

In this study, H,S shows a high decrease in Parkinson’s
patients, it serves as an antioxidant to assist in cytoprotection
in the brain system against oxidative stress and inflammatory
responses by diminishing excessive amounts of oxidative
species such as reactive oxygen species (ROS), reactive nitrogen
species (RNS), and aggregation of lipid peroxidation products
[35], reduced H,S levels cause neurodegenerative diseases,
and H,S levels function as a marker for neurological diseases
such as Parkinson's, Alzheimer's and Huntington's disease, it
has a physiological function in maintaining homeostasis and it
has cell signalling function to prevent neuroinflammation and
product against disorders of the central nervous system [36].

In mammalian cells, L-cysteine serves as the primary substrate
for CSE, a major H,S-producing enzyme that is also an integral
component of proteins and a precursor to both H,S and
glutathione. The CSE/ H,S system is important for both health
and disease [37]. Paul et al. showed the neurodegeneration and
clinical deficits in Huntington's disease are caused by CSE
depletion and its products, such as cysteine [38]. The elevation
of H,S and CSE provide promise for improvement of PD [1].

Furthermore, SERT levels fall in this study, these results are
in line with the results of previous studies that pointed out a
decrease of SERT in the plasma of Parkinson's patients [39].
Disturbances in SERT levels are associated with neurological
diseases, the overactivation of the kynurenine pathway reduces
SERT synthesis by pushing tryptophan away from SERT
synthesis, suggesting that SERT and its metabolites may be
used as a diagnostic and prognostic marker [40].

In this investigation, serum DA was examined, and there is
a direct correlation between concentration and PD. PD has
been linked to a decrease in DA in the substantia nigra of the
brain. Due to its low concentrations, nerve impulses cannot be
transmitted, and the brain is unable to carry signals properly.
As a result, the brain's communication with other bodily parts
is lost [41].

Alterations in sphingolipid metabolism have been described
in multiple neurologic diseases such as Parkinson's, multiple
sclerosis and Alzheimer's disease as those that have an impact on
(CNS) assessing its direct contributions to the growth and health
of neurons [42]. The pathophysiology of neurodegeneration is
influenced by the metabolism of SM and its metabolite ceramide,
which also acts as a mediator of neuroinflammation [43].

Vitamin B, deficiency may be due to their anti-inflammatory,
modulatory and antioxidant effects. Treatment with vitamin
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B,, could reduce the symptoms of neurological disease and
pathological changes, it is important to the synthesis of myelin
in the brain and integrity [44]. Orozco-Barrios et al. showed in PD
in which that levodopa treatment increases S-adenosyl methionine
consumption to induce a vitamin B, , deficiency [45].

The role of AChE in catalytic hydrolysis of cholinergic
neurotransmitters [46]. Other reports found a higher activity of
the AChE in the saliva of Parkinson's patients [47]. The MAO
has a role in regulating many neurological and psychological
disorders, since an increase in the enzyme's activity may result
in damage to the nervous system and a decline in cognitive
awareness [48,49]. MAO inhibitors work as antidepression and
anti-anxiety agents and additional nervous system disorders
such as panic disorder, and social phobia, as a study indicated
that MAO inhibitors are one of the main classes of medications
prescribed to treat depression [50].

Vassilopoulos et al. showed that the CK activity was
considerably lower in patients with epilepsy and multiple
sclerosis than in healthy persons, while no differences were
found in patients with PD, it is suggested that the low CK
activity observed might be due to the medication taken or to the
disease process itself [51]. The elevated (AST, ALT) ratio is
associated with cognitive decline, and liver enzymes affecting
cognitive function the reason for the increase may be due to
the defensive property of these enzymes, protecting the nervous
systems, as these enzymes work to relax glutamine, which has a
neurotoxic effect [52-54].

Parkinson's Disease is a heterogeneous condition, and factors
such as disease stage, medication use, and comorbidities can
influence H,S and CSE levels. Consequently, it becomes
essential to control for these confounding variables, which can
increase the complexity of the study design and data analysis.
Lastly, the study of H,S and CSE levels in PD is relatively new,
and the understanding of their role in the disease pathogenesis
is still evolving. This limits the existing literature and scientific
evidence available, making it challenging to establish a strong
foundation for further research. Despite these limitations,
studying the measurement of H,S and CSE levels in patients
with PD holds promise in advancing our understanding of the
disease and potentially identifying novel therapeutic targets.

Conclusion.

The study concluded that H,S gas produced within the body
and CSE suffer from low levels within the body, and they also
decrease with the increase in the duration of the disease as a
result of their use as protective functions in the body against
PD. And developing it, by observing the levels of the variables
measured with it, and stimulating the body to increase their
levels (H,S, CSE) in various ways can lead to improving the
health condition of patients.
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