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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
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
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.

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, HAVecr-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
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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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Table 1. Measured biochemical variables in blood of patients
Compared to control group.

Kidney Stone

Parameter Patients (n=100)

Control (n=80) p value

Osteoprotegerin, pg/ml 382.66 +39.18 5423 £17.52  <0.001
Parathyroid Hormone, ) ¢4 4 7635 362021850 <001
pg/ml

Calcitonin Hormone, -, o, , 5 4 5.26+2.45 0.16
pg/ml

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/m?) 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

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

76

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/m?2) 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).

KiM-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].



Table 2. Correlation between OPG and biochemical variables.

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 3. Correlation between KIM-1 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

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
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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



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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