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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.
Kidney stones are a common disorder that affects men 

and women. Stones are hard, abnormal deposits that form 
inside the kidneys. They are also known as kidney stones or 
urinary stones. The incidence of kidney stones has increased 
significantly, and their prevalence is increasing worldwide. 
Osteoprotegerin (OPG) is a biochemical variable that plays an 
important regulatory role in predicting various kidney diseases. 
KIM-1 also known as HAVcr-1, and TIM-1 is a sensitive and 
specific biomarker for kidney injury due to its great importance. 
United States of America, Food and Drug Administration, 
and European Medicines Agency have adopted KIM-1 as a 
biomarker in urine to detect kidney injuries.

Key words. Kidney Stone, OPG, KIM-1, TIM-1, HAVcr-1.
Introduction.

Kidney diseases are among the most important causes of death 
in many countries, and kidney stone diseases (KSD) are among 
the most widespread diseases and are considered one of the 
most common diseases and disorders of urinary system, which 
occurs in males and females, but is more common in males, and 
affects about 1-5% of world's population. number of cases of 
this disease is estimated at 240,000-720,000 people in United 
States annually [1]. Kidney stones can occur as a result of a wide 
range of different causes, including diet, dehydration, metabolic 
disorders, obesity, family history, digestive disorders, aging, 
and other diseases [2]. In general, kidney stones are composed 
of minerals or salts or a combination of them, which are often 
found in urine naturally in certain proportions. When levels of 
these salts and minerals rise to higher levels than their normal 
rates and their concentration in urine increases, they become 
susceptible to kidney stones, which may occur due to a lack 
of excretion of these elements or due to excessive amounts of 
them entering the body, as these salts and minerals precipitate 
and crystallize in urine. Kidney stones arise from small crystals 
inside the kidney called nuclei and form additional layers of 
materials that can begin to grow to form solid bodies that form 
inside the tubes in the kidneys of different sizes, which are 
stones. There is a significant link between kidney stones and 
type of food, environment, and variety of medications taken, as 
well as genetic conditions and the effect of level of electrolytes 
on formation of stones [3].

Kidney stones lead to kidney damage and as condition 
progresses and worsens, the internal structure of the kidney 
becomes increasingly damaged and these changes cause damage 
to the microvascular networks in the kidney [4]. Knowing the 
level of osteoprotegerin (OPG) and Kidney Injury Molecule-1 
(KIM-1) is very important to maintain the normal functioning 
of the kidneys and to know health status of the kidney. They are 

sensitive and specific signs of injury in addition to predicting 
outcomes [5]. KIM-1 is an early predictive molecule and a 
useful biomarker for kidney injury in preclinical trials and 
in patients. It is used to detect and monitor kidney injury as 
it shows the extent of injury to the renal tubules and predicts 
histopathological changes in the proximal tubules in response 
to many pathophysiological conditions or toxic substances that 
affect the kidney [6]. It is one of the most important and accurate 
ways to know the glomerular filtration rate and to evaluate the 
efficiency of the kidneys [7].
Materials and Methods.

Study design: The current study included collection of 180 
samples divided into 100 samples for patients with kidney 
stones and 80 samples represented (control group), who were 
diagnosed and confirmed by specialist doctors and based on 
laboratory tests and ranging in age between (20-65 years) for 
both groups. Samples were collected from Tikrit Teaching 
Hospital and Private medical clinics in Salah al-Din Governorate 
from November 2022 to August 2023. 

Estimation levels of OPG and  KIM-1 and some biochemical 
parameters: Osteoprotegerin (OPG), kim-1, Parathyroid 
Hormone, Calcitonin Hormone, were determined by using 
ELISA Sandwich  and competitive inhibition technique, where 
diagnostic kit provided by sunlong/china for determination of 
OPG and Calcitonin Hormone, while the kit from Bioassay 
Technology Lab/china for determination of kim-1 and kit Bio 
ChecK Crop /USA was used to estimate Parathyroid Hormone. 
Oxalates and citrates were estimated using colorimetric methods 
using kit prepared by company Bioassay Technology Lab/china.

Statistical Analysis: The results of the current research study 
were analyzed using the variance analysis program (IBM SPSS 
Statistics for Windows, Version 23.0., NY: IBM Corp.), and 
t-test and chi-square test were used to analyze the variance 
between two groups at the probability level (P < 0.05), and the 
correlation coefficient was found using (Pearsons Correlation 
Coefficient) to find the relationship between OPG, Kim-1 in this 
research, and the graphs and tables were drawn using (Excel 
2016) program.
Results.

Level of Osteoprotegerin in Blood: Concentration of 
osteoprotegrin was estimated in blood of patients with kidney 
stones compared to control group. results of the current study 
showed that level of osteoprotegrin reached (382.66 ± 39.18 pg/
ml) in blood of patients, while it reached (54.23 ± 17.52 pg/ml) 
in blood of control group, and the results showed that there was 
a significant increase at probability level (P < 0.001) in blood of 
patients compared to control group (Table 1).
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Level of Parathyroid Hormone in Blood: Concentration of 
parathyroid hormone was estimated in blood of patients with 
kidney stones compared to control group. results of the current 
study showed that level of parathyroid hormone reached (72.61 
± pg/ml 26.35) in blood of patients, while it reached (36.22 ± 
18.50) pg/ml) in blood of control group, and the results showed 
that there was a significant increase at probability level (P < 
0.01) in blood of patients compared to control group (Table 1). 

Level of Calcitonin Hormone in Blood: Concentration of 
hormone calcitonin was estimated in blood of patients with 
kidney stones compared to control group. results of the current 
study showed that level of hormone calcitonin reached (4.92 ± 
3.14 pg/ml) in blood of patients, while it reached (5.26 ± 2.45 
pg/ml) in blood of control group, and results showed that there 
was no significant difference at probability level (0.16) in blood 
of patients compared to control group (Table 1).

Level of KIM-1 in Urine: Concentration of KIM-1 was 
estimated in urine of patients with kidney stones compared to 
control group results of the current study showed that level of 
KIM-1 reached (7.63 ± 1.58 ng/ml) in urine of patients, while 
it reached (1.25 ± 0.82). ng/ml) in urine of control group, and 
the results showed that there was a significant increase at the 
probability level (P < 0.01) in urine of patients compared to 
control group (Table 1).

Level of Oxalate in Urine: Concentration of oxalate was 
estimated in urine of patients with kidney stones compared to 
control group, and the results of the current study showed that 
level of oxalate reached (114.65 ± 47.30 mg/day) in urine of 
patients, while it reached (38.54 ± 12.33 mg/day). In urine of 
control group, the results showed that there was a significant 
increase at the probability level (P < 0.001) in urine of patients 
compared to control group (Table 1).

Level of Citrate in Urine: Concentration of citrate was 
estimated in urine of patients with kidney stones compared 
to healthy people, and the results of the current study showed 
that citrate level reached (241.16 ± 186.75 mg/day) in urine of 
patients, while it reached (674.63 ± 205.28 mg/day) in control 
group, and the results showed a significant decrease at the 
probability level (P<0.01) in patients’ urine flow compared to 
control group (Table 1).

Body Mass Index: Effect of body mass index (BMI) was 
studied for two groups of patients with kidney stones and 

control group, and results of the current study showed that there 
was a significant increase in the level of body mass index (BMI) 
at probability level (P < 0.05), and its level was 38.18±4.25 
(kg/m2). In patients with kidney stones, body mass index was 
(27.34±5.63kg/m2) in the control group, and percentage (Table 1).
Correlation.

The correlation values r between the biochemical variables 
measured in the blood and urine were studied (Tables 2 and 
3). The correlation values between the biochemical variables 
in the blood and urine show several relationships that indicate 
the influence of these variables on each other. A positive 
sign indicates the existence of a non-inverse relationship, 
and a negative sign indicates an inverse relationship between 
biochemical variables.
Correlation between Osteoprotegerin and KIM-1:

Correlation relationship between biochemical variable 
osteoprotegrin and kidney injury molecule Kim-1 was studied, 
and through the influence of these variables on each other, it was 
revealed that there is a positive direct correlation (+ve) between 
them, with values (r = 0.58, P = 0.001) (Figure 1).

Figure 1. Correlation of OPG with KIM-1 in patients.

Discussion.
Results included statistical values of measurement OPG, 

parathyroid hormone, calcitonin hormone in blood and 
measurement of KIM-1, oxalate, citrate in urine of patients 
with kidney stone compared with control group for both sexes, 
significant differences were found in this study. In this study 
mean ± SD of OPG, KIM-1, parathyroid hormone, calcitonin 
hormone, oxalate, and citrate.

Osteoprotegrin is one of proteins that plays an important role 
in regulating balance of minerals in the body [8]. It has an 
indirect role in maintaining level of calcium and oxalates within 
normal levels in the blood, but in event of an imbalance, it 
leads to formation of stones, and there is a relationship between 
increasing level of osteoprotegrin and formation of Stones 
inside the kidneys, as high levels of OPG and PTH indicate 
body’s attempt to regulate balance of calcium and oxalates, and 
these complex interactions lead to an increase in concentration 
of calcium and oxalates in the urine, which increases risk of 
stone formation [9].

Parameter Kidney Stone 
Patients (n=100) Control (n=80) p value

Osteoprotegerin, pg/ml 382.66 ± 39.18 54.23 ± 17.52 < 0.001
Parathyroid Hormone, 
pg/ml 72.61 ± 26.35 36.22 ± 18.50 < 0.01

Calcitonin Hormone, 
pg/ml 4.92 ± 3.14 5.26 ± 2.45 0.16

KIM-1, ng/ml 7.63 ± 1.58 1.25 ± 0.82 < 0.01
Oxalate, mg/day 114.65 ± 47.30 38.54 ± 12.33 < 0.001
Citrate, mg/day 241.16 ± 186.75 674.63 ± 205.28 < 0.01
BMI(kg/m2) 38.18±4.25 27.34±5.63 < 0.05
Data expressed as mean±SD. P value significant at <0.05 using Two 
sample t-test

Table 1. Measured  biochemical variables in blood of patients 
Compared to control group.
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The reason for increase is that parathyroid hormone increases 
reabsorption of calcium in the kidneys and leads to an increase 
in the concentration of calcium in urine, which promotes 
formation of calcium oxalate stones [10]. A high level of 
parathyroid hormone can increase amount of calcium that the 
kidneys need to filter, which increases It reduces the risk of 
stone formation, and also increases the absorption of calcium 
in the intestine by stimulating the production of active vitamin 
D [11]. Studies have indicated that people who suffer from 
hyperparathyroidism have high levels of parathyroid hormone 
and are more susceptible to stone formation due to increased 
calcium excretion in the urine [12].

The reason for lack of a significant difference in patients with 
kidney stones and control group is due to fact that calcitonin 
may not have a significant direct effect on formation of 
kidney stones in this sample of patients [13], and that effect of 
calcitonin on formation of stones may be complex and depend 
on factors. Multiple factors include the balance of calcium in the 
body, which means that there is no strong and direct relationship 
between calcitonin and stone formation [14]. 

The reason for increase is that there is damage or injury to the 
kidneys, and that stones lead to infections, wounds, or blockages 
in the kidneys, which leads to injury to the renal tissue, as an 
increase in KIM-1 in the urine can be a result of the injury 
resulting from the stones and As a result, its level rises above 
normal limit [15], and may indicate the presence of kidney 
injury or damage caused by stones. This is consistent with use 
of KIM-1 as a biomarker to detect kidney injuries, which is 
consistent with many studies that were mentioned. KIM-1 is a 
sensitive biomarker for detecting kidney injury [16,17].

The reason for increase is due to the fact that calcium oxalate 
molecules are the main causes of the formation of kidney stones. 
Therefore, oxalates that are not used by body must be removed 
through the urinary system [18]. When the level of water in the 
kidneys decreases with increase in level of oxalates, they begin 
to bind with calcium to form crystals in urine and develop to 
increase. their size and become stones, as calcium oxalate stones 
are one of the most common types of kidney stones and are 
formed in the kidneys due to a high level of calcium or oxalate 
with a low level of water [19].

Citrate is a weak acid that is synthesized during Krebs cycle. 
Urinary citrate is a major inhibitor of kidney stone formation 
due to binding of calcium to urine [20]. Low levels of citrate in 
urine are considered a risk factor for formation of kidney stones. 
Low levels of citrate in urine promote formation and growth of 
kidney stones. Decreased urinary citrate excretion is a common 
feature in patients with kidney stones, especially those with 

oxalate stones [21].
Results of the current study indicate that increasing BMI is 

directly proportional to formation of kidney stones, as obesity 
and excess body weight play a major role and increase risk 
of kidney stone formation. Excess weight negatively affects 
kidney function and promotes formation of stones [22]. This 
is because excess weight causes an increase in number of cells 
and an increase in cellular metabolism and metabolism in the 
body, and thus leads to an increase in by-products and harmful 
compounds in the body, which include products such as Uric 
acid and calcium play a major role in formation of kidney stones 
[23]. Increased metabolism is also associated with increased 
production of free radicals, which are unstable molecules 
that can cause damage to cells and tissues, including kidneys. 
Free radicals can lead to a decrease in levels of antioxidant 
concentrations. It plays a major role in the pathophysiological 
processes of kidney disease, causing damage to renal cells and 
occurrence of acute and chronic kidney failure, which increases 
possibility of mineral deposition and stone formation. Increased 
production of these metabolic products means that kidneys must 
work harder to filter them harmful substances from body, which 
increases pressure on kidneys [24].

Direct relationship between OPG and KIM-1 levels means that 
increasing OPG levels leads to an increase in KIM-1, that is, they 
directly affect each other in stone formation, and the results of 
the current study confirmed this through presence of an increase 
in levels of both OPG and KIM-1 [25,26]. as OPG has a role in 
regulating mineral balance and has an indirect role in increasing 
concentration of minerals through reabsorption of calcium and 
phosphate in the kidneys, which increases concentration of 
these minerals in urine and promotes formation of stones [25], 
and Kim-1 also It is an accurate indicator and its level increases 
when a kidney injury occurs due to presence of stones causing 
wounds or blockages. Therefore, it rises above normal limit in 
patients with stones [26-28].
Conclusion.

The results of this study showed a significant increase in levels 
of Osteoprotegerin, parathyroid hormone in blood, as well as a 
significant increase in levels of each of Kim-1 and oxalate in 
urine of people with kidney stones compared to control group. 
There was also a significant increase in body mass index (BMI) 
in people with kidney stones compared to control group, and 
it was found that incidence of stones increases with increasing 
weight at the probability level (p<0.05). The study showed a 
significant decrease in level of citrate in urine of patients, and 
no significant difference in level of calcitonin in blood, at the 
probability level (p<0.05) in people with kidney compared to 

Parameter OPG PTH Calcitonin Kim-1 Oxalate Citrate BMI

OPG
r . 0.08 0.13 0.58 0.37 - 0.34 0.65
P value . 0.46 0.28 0.001 0.01 0.02 0.001

Table 2. Correlation between OPG and biochemical variables.

Parameter Kim-1 PTH Calcitonin OPG Oxalate Citrate BMI

Kim-1 r . 0.08 0.13 0.58 0.37 - 0.34 0.65
P value . 0.46 0.28 0.001 0.01 0.02 0.001

Table 3. Correlation between KIM-1 and biochemical variables.
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control group. Correlations between Osteoprotegerin and KIM-
1 variables under study were studied and it was found that there 
is a positive correlation between (Osteoprotegerin and KIM-1).
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