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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
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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
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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
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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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.

Background: Kidney failure, also known as end-stage
kidney disease, is a medical condition in which the kidneys
are functioning at less than 15% of normal. Kidney failure is
classified as either acute kidney failure, which develops rapidly
and may resolve; and chronic kidney failure, which develops
slowly. Diagnosis of chronic failure is based on a glomerular
filtration rate (GFR) of less than 15 or the need for renal
replacement therapy. It is also equivalent to stage 5 chronic
kidney disease.

Aim: The study aimed to evaluate the role of MPO and Co
Q10 in different stages of CKD, and correlates this parameter
with urea, Cr, Na, K, and eGFR.

Patients and Methods: A Case-control study is carried out
in Baghdad in the Imamian Kadhimian Medical City and Al-
Karamah Teaching Hospital between August 2022 and March
2023. The number of CKD males under study were 60 male
whose ages were between 25 to 50 years old. In addition, the
control group consisted of 30 healthy volunteer males aged
between 25 to 50 years and they did not have any diseases.
Blood samples were collected from each male for measurement
of Myeloperoxidase (MPO), and Coenzyme Q10 by Enzyme-
linked immunosorbent assay (ELISA). The study showed that
the reduced mean level of myeloperoxidase (p value <0.001) in
the patient's group compared with the control group, (19.9+6.82
ng/ml) and (42.4+4.98 ng/ml) respectively. Our study revealed
that with increasing CKD stage, the myeloperoxidase levels
decrease. Also, the reduced mean level of Coenzyme Q10 was
2.974£0.511 ng/ml in the patient group was highly significant
than the control group's 7.07+2.41 ng/ml p value <0.001. Our
study revealed that with increasing CKD stage, the coenzyme
Q10 levels decrease. The study found a positive correlation of
serum myeloperoxidase with coenzyme q10 in CKD patients.

Key words. Chronic kidney disease, Myeloperoxidase,
Coenzyme Q10.

Introduction.

The kidneys have a bean-like form with medial and lateral
concavities. They are located just below the rib cage, one on
each side of your spine. They weigh between 120 and 135 g and
150 and 200 g for males and females, respectively. The typical
measurements are 10—-12 cm long, 5-7 cm broad, and 3-5 cm
thick. Each kidney is about the size of a closed hand. They are
situated between the transverse processes of T12 and L3 on the
posterior abdominal wall, retroperitoneally. Both of the upper
poles are normally somewhat medially and posteriorly oriented
concerning the lower poles. If the upper renal poles are oriented
laterally, it may be a sign of a horseshoe kidney or a superior pole
renal tumour. The right kidney often sits a little lower than the
left kidney, which is likely due to the liver [1]. Healthy kidneys
filter about a half cup of blood every minute, removing wastes
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and extra water to make urine. The urine flows from the kidneys
to the bladder through two thin tubes of muscle called ureters,
one on each side of your bladder. Your bladder stores urine.
Your kidneys, ureters, and bladder are part of your urinary tract.

The kidneys are made up of nephrons, there are about 2 million
nephrons, which are tiny, autonomous functional units with one
tubule that reabsorbs the majority of filtered molecules and
secretes metabolic waste products, limiting urine production
to 1-2 litres per day. Nephron counts are predetermined at
birth and begin to diminish around the age of 25 [2]. Without
adaptation, healthy persons at age 70 can function with only half
of their initial number of nephrons due to the drop-in metabolic
activity that occurs with ageing [3]. The incidence of CKD and
kidney failure needing KRT rise in the aged population as a
result of inadequate nephron endowment at birth or any nephron
loss beyond that of normal ageing [4]. A network of capillary
loops known as the glomerulus, which is enclosed by a double-
layered epithelium known as Bowman's capsule to form a renal
corpuscle, is supplied by an afferent arteriole. The glomerulus
is drained by an efferent arteriole, which later develops into the
vasa recta that feed the renal tubules.

Sequentially, from Bowman's capsule distal, there are the
following structures: proximal convoluted tubule, proximal
straight tubule, or thick descending limb of the Henle loop,
thin descending limb of the Henle loop, thin ascending limb of
the Henle loop, distal straight tubule, or think ascending limb
of the Henle loop, distal convoluted tubule, collecting tubule,
cortical The tubules originate in the cortex, go into the medulla,
make a sharp turn in the short loop of Henle, and then return
to the cortex close to where they first emerged from the renal
corpuscle [5].

Acute Kidney Injury (AKI) can result in the irreversible loss
of nephrons at any stage of life, which reduces the lifespan of
the kidneys, making AKI and CKD-related conditions [6]. As a
result, AKI is a significant risk factor for CKD, particularly in
populations who are ageing. AKI disturbs homeostasis, hence
severe AKI can be fatal unless kidney replacement therapy
keeps the body in a stable state until kidney function returns.
Despite kidney replacement therapy (KRT), AKI in conditions
of multiorgan failure commonly results in death [7].

The final stage of renal failure is known as chronic kidney
disease (CKD) [8]. Without proactive screening, CKD may not
be discovered until just before symptoms of renal failure appear
since it is typically quiet until its late stages. Few possibilities
remain at this stage of the disease process to stop negative
outcomes, such as further kidney function loss necessitating
dialysis, cardiovascular issues, shorter lifespan, and poor quality
of life.

The National Kidney Foundation (NKF) supports the Kidney
Early Evaluation Program (KEEP), a national CKD screening
program that identifies patients at risk of developing CKD.
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KEEP is organized by the NKF from its central offices, but
a team of volunteer medical experts manages the program in
the majority of states through NKF affiliates. Patients can hear
about KEEP in a variety of ways, such as through referrals from
medical professionals or by reading about the program in lay
publications and through NKF poster campaigns. The kidneys
eliminate metabolic waste products, regulate bodily fluids,
electrolytes, osmolality, and pH, and release hormones and
bioactive substances.

Chronic kidney disease is characterized by a decline in kidney
function, an estimated glomerular filtration rate (¢GFR) of less
than 60 ml/min/1.73 m2, or kidney damage indicators such
albuminuria, hematuria, or abnormalities shown on imaging
that have been present for at least three months [9].

Myeloperoxidase (MPO) is a member of the human
peroxidase family of proteins expressed mainly in immune
cells such as neutrophils, monocytes and macrophages [10],
and to a lesser extent in other cell types such as certain subsets
of human peripheral B, CD4(+) and CD8(+) T lymphocytes
[11]. The enzyme is particularly abundant in neutrophils,
where it accumulates in azurophil granules [12]. This family of
proteins catalyzes the breakdown of peroxides and is involved
in killing foreign bodies [13]. Upon activation, neutrophils
release superoxide anions, which may then release other
reactive oxygen species (ROS), like hydrogen peroxide (H202)
[13,14]. MPO catalyzes the formation of hypochlorous acid
(HOCI) from H202 and chloride ions [15], which functions
as a potent microbicidal compound because of its ability
to alter amino acids, lipids, and DNA [16,17], making MPO
an important component of the innate immune system [18].
MPO is synthesized as a preproprotein that is proteolytically
processed to remove a 48 amino acid (aa) signal peptide, a 116
aa propeptide, the C-terminal serine, and a 6 aa internal peptide
which generates separate 60 kDa heavy and 12 kDa light chains
[19]. MPO expression occurs in myeloid precursors in the bone
marrow, mainly at the promyelocyte stage, but not in mature
phagocytes [19,20]. The protein is formed as a pre-proMPO that
undergoes several modifications, including insertion of a heme
moiety, glycosylation, phosphorylation of mannose residues,
proteolytic cleavage, and dimerization [20,21]. The MPO
protein is a tetramer, with a total estimated molecular weight of
150 000 kDa. The tetramer is composed of two halves (hemi-
MPO), composed of two heavy (~60 kDa) and two light (~15
kDa) components [22,23]. Previously, a range of molecular
weights was reported at 120 000-160 000 kDa [24]. Human
MPO contains (573) amino acids, and they are divided into
light and heavy chains, the heavy ones containing (467) amino
acids, while the light ones contain (106) amino acids. In this
respect, this enzyme has been found to participate in several
physiological and pathological conditions, including regulation
of the inflammatory responses.

Coenzyme Q10, a fat-soluble organic molecule similar to a
vitamin, is endogenously synthesized by human cells [25].
It comprises a benzoquinone group and a poly-isoprenoid
side chain of ten isoprenoid units in humans. Its molecular
formula is C59H9004 (molecular weight 863.3 g/mol), also
known as ubidecarenone, coenzyme Q10, and ubiquinone-10.
Coenzyme Q10 exists in three oxidation states: the fully
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reduced ubiquinol form (CoQ10H2), the radical semiquinone
intermediate (CoQ10H.), and the fully oxidized ubiquinone
form Although similar in structure to some vitamins (eg,
vitamin K), CoQ10 is not a vitamin since it is synthesized in
the body, whereas vitamins must be obtained from the diet
[26]. CoQ10 has a key role in the process of cellular energy
supply via oxidative phosphorylation within mitochondria,
shuttling electrons from complexes I and II to complex III of
the mitochondrial respiratory chain. In addition to its role in
mitochondrial function, CoQ10 is present in other subcellular
organelles, including lysosomes, peroxisomes, Golgi apparatus
and endoplasmic reticulum. As well as providing antioxidant
protection for these organelle membranes from oxidative
stress, CoQ10 has a role in maintaining the intralysosomal pH
[27]. CoQ10 can be absorbed from the small intestine into the
lymphatic system and then enter the blood circulation; bile is
the main elimination route [28]. Higher amounts of CoQ10 are
observed in tissues with high energy requirements or metabolic
activity, e.g., heart, kidney, liver, and muscle [29].

According to reports, CoQ10 has a half-life of 21.7 hours. By
being phosphorylated in the cells and then being transported
to the kidneys, CoQl0 may be processed in all organs.
Cell membranes commonly contain CoQ10, especially in
mitochondria [30].

CoQ10 exerts its biological effect largely based on its lipophilic
antioxidant capacity, scavenging free radicals by suppressing
the initiation and development of lipid peroxidation in cell
membranes [31]. The levels of CoQ10 are high in human organs
with high metabolic activity (e.g., liver, kidney, and heart) [32].
CoQ10 is involved in the production of adenosine triphosphate
(ATP), regulating mitochondrial respiratory chain complexes.
In humans, CoQ10 levels are typically measured in blood
samples, although there is some discussion as to how accurately
blood CoQ10 levels reflect those within other tissues; CoQ10
levels may, therefore, be measured in muscle biopsy specimens
although less frequently [33]. CoQ10 deficiencies have been
found in patients with various diseases, including chronic
kidney disease, cancers, cardiovascular diseases (e.g., statin
myopathy, congestive heart failure, and hypertension), diabetes
mellitus, dementia, hepatitis, Parkinson's disease, skin ageing,
and renal diseases [34].

Patients and Methods.

A Case-control study is carried out in Baghdad city from
August 2022 and March 2023. The number of CKD males under
study were 60 male whose ages were between 25 to 50 years
old. These patients were admitted to the hemodialysis unit and a
consultant nephrologist at Imam Al-Kadhimi Teaching Hospital
and Al-Karama Teaching Hospital in Baghdad. Chronic kidney
disease was diagnosed based on the presence of the following
criteria: high levels of urea and creatinine, presence of protein
in urine especially albumin called (proteinuria) and decreased
estimated glomerular rate that determines the stages of chronic
kidney disease.

In addition, the control group consisted of 30 healthy volunteer
males who did not have any diseases aged between 25 to 50
years and were asked to complete a general questionnaire.
Patients with metabolic or some disorder diabetes mellitus,



viral hepatitis, and cancers, whether benign or malignant, who
are taking certain medications, and excluded from the study by
specific laboratory tests.

The approval permission was submitted to the Director of
Health of Baghdad Al-Karkh/Al-Imamin Al-Kadhimin City
Teaching Hospital and Al-Karama Teaching Hospital.

Materials and Methods.

Five ml of blood sample was taken by vein puncture from each
subject enrolled in this study. Blood samples were added to gell
tubes after blood clotting and centrifuged at 3000 rpm for 15
minutes then the clot was removed and remained re-centrifuged
at 3000 for 10 minute and the obtained serum were aspirated
using a mechanical micropipette and transferred into clean test
tubes which labelled and measurement of Myeloperoxidase
(MyBioSource/USA), and Co-enzyme Q10 (MyBioSource/
USA) by Enzyme-linked immunosorbent assay (ELISA).

Results.

The results in Table 1 showed the descriptive statistics of age
in both study groups. The minimum age was 25 and 28 years
in the patients and control groups, respectively. While the
maximum age was 52 and 48 years old in patients and control
groups, respectively. There was no statistical difference between
the mean age of patients 40.3+7.53 years and the control group
3846.23 p value =0.117.

The results in Table 2 showed the reduced mean level of
myeloperoxidase (p value <0.001) in the patient's group
compared with the control group, (19.9+6.82 ng/ml) and
(42.4+4.98 ng/ml), respectively.

The results in Table 3 showed the reduced mean level of
CoQ-10 was 2.97+0.511 ng/ml in the patient group was highly

Table 1. Age characteristics in study groups.

Age Control Patient
(n=30) (n=60)

Mean+SD 38.0+6.23 40.3+7.53

Minimum 28.0 25.0

Maximum 48.0 52.0

P value 0.117™

NS: no statistical significance (p>0.05).

Table 2. Descriptive analysis of serum myeloperoxidase in study
groups.

Myeloperoxidase Control Patient
(ng/ml)

Mean 42 .4 19.9
Std. Deviation 498 6.82

p value <0.001**

**high statistically significant p<0.001.

Table 3. Descriptive analysis of serum Coenzyme Q10 in study groups.
Coenzyme Q10

(ng/ml) Control Patient
Mean 7.07 2.97
Std. Deviation 2.41 0.511

p value <0.001**

**high statistically significant p<0.001.
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Figure 1. The serum myeloperoxidase and Coenzyme Q10 levels in
different stages in CKD patients.

significant than the control group's 7.07+2.41 ng/ml p value
<0.001.

The results revealed that with increasing CKD stage, the
myeloperoxidase levels decrease and the coenzyme Q10 levels
decrease (Figure 1).

Discussion.

Our study included 60 Iraqi patients with chronic kidney
disease (males only) with an age range of 38+6.23 years old 30
people were taken as a control group (males only) and their age
was 40.3 = 7.53 and they did not have any diseases. Chronic
kidney disease, also called chronic kidney failure, involves a
gradual loss of kidney function. Advanced chronic kidney
disease can cause dangerous levels of fluid, electrolytes &
wastes to build up in your body. As there is no cure for chronic
kidney disease, treatment aims to help relieve the symptoms &
stop it from getting worse. The best way to stop the progression
of chronic kidney disease into more severe stages is early
detection of patients with risk factors to progress. Are one of the
tests that are better to be done in patients with different stages of
chronic kidney disease to assess the severity & the predilection for
progression into the more severe stage of chronic kidney disease.

Our study showed that Myeloperoxidase is significantly
reduced in a patient with chronic kidney disease and the more
severe the stage, the more Myeloperoxidase is decreased, the
same result is concluded by Ahmed et al. (2013), [35] and
Afshinniaet al. (2017), [36]. Myeloperoxidase levels decrease
as the chronic kidney disease stage increases & the least level of
Myeloperoxidase was found in stage V. Patients with a level of
Myeloperoxidase equal to 10 + 1 were found to be in more need
of hemodialysis & as we informed by the doctors, they need
medical consultation by cardiologist & two of them develop
cerebrovascular accident (CVA). So, our study conducted that
patients with low levels of Myeloperoxidase need frequent
dialysis & they are prone to complications more than other
patients with higher levels of Myeloperoxidase.



Correa et al. (2020), [37] found that myeloperoxidase levels
were higher in patients with chronic kidney disease. The reason
for this difference in results could be attributed to, a greater
sample size, a higher concentration of more likely women, and
different ethnicity. Our study shows that chronic kidney disease
patients have low levels of Coenzyme Q10. These results come
in agreement with Xu et al. (2019), [38] and Mehmetoglu et al.
(2012) [39]. However, the limitation of the response could be
jointly related to the involvement of trophic factors released from
localized milieu [40,41], or because the patients may undergo
hemodialysis leading to alteration of serum concentration of
different biomolecules including Coq10 or MPO [42,43].

Conclusion.

Chronic kidney disease is a global disease that could affect
any age & is associated with high morbidity & mortality.
Myeloperoxidase & Coenzyme Q10 are decreased in patients
with CKD, the higher the stage, the more decrease in MPO &
CoQI10 levels.
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