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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 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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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 
2.97±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 

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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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, CoQ10 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, 

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 (eGFR) 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 (H2O2) 
[13,14].  MPO catalyzes the formation of hypochlorous acid 
(HOCl) from H2O2 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 C59H90O4 (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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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 
38±6.23 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 

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.

Age Control 
(n=30)

Patient 
(n=60)

Mean±SD 38.0±6.23 40.3±7.53
Minimum 28.0 25.0
Maximum 48.0 52.0
P value 0.117NS

NS: no statistical significance (p>0.05).

Table 1. Age characteristics in study groups.

Myeloperoxidase 
(ng/ml) Control Patient

Mean 42.4 19.9
Std. Deviation 4.98 6.82
p value <0.001**
**high statistically significant p≤0.001.

Table 2. Descriptive analysis of serum myeloperoxidase 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.

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

Figure 1. The serum myeloperoxidase and Coenzyme Q10 levels in 
different stages in CKD patients.
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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 & 
CoQ10 levels.
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