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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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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.

Hyperuricemia is an objective risk factor of derangement of
fasting serum glucose and type 2 diabetes (T2D), yet whether
hyperuricemia has a causative influence on insulin resistance
is still debatable. In this study, we tested the hypothesis that
lowering uric acid in hyperuricemic nondiabetic subjects
might improve insulin resistance. Patients with renal stone and
hyperuricemia (n=15) were recruited from the private clinic of
Ib-Sina Local Teaching Hospital in Mosul city and prospectively
placed on allopurinol (300mg/day) for 6 months. Serum uric
acid (SUA), fasting serum glucose (FSG), fasting insulin,
and C-peptide were measured using commercial kits. Results
confirmed that allopurinol has significantly (P<0.05) reduced
c-peptide and insulin together with a non-significant (p>0.05)
reduction of serum glucose levels. In conclusion, allopurinol
has improved insulin level and glycemic control in a healthy
individual, these findings could be used as a template for using
allopurinol in diabetic patients to improve glycemic control or
future studies could be directed toward structural modification
of allopurinol which hopefully might lead to innovation of new
antidiabetic drugs.

Key words. Uric acid, hyperuricemia, allopurinol, insulin,
c-peptide, glucose.

Introduction.

The human body metabolizes food into various components
to produce ATP at the end [1]. During this complicated
processing, various byproducts were formed, some of which
are harmful, such as uric acid, and need continuous removal
from the body to avoid its toxicity [2,3]. As a part of our daily
food, nucleic acids are metabolized to purines, and the latter
were oxidized to uric acids which will continuously be removed
through kidney excretion [1]. Failure of removal of uric acid
might be associated with renal crystals or might proceed to
a kidney stone. Accumulation in other body compartments
might jeopardize tissue normal functionality or perturb cellular
activity; the condition is known as hyperuricemia or gout [2].

Epidemiological studies have confirmed that hyperuricemia
is common in the general population and accounts for up to
10-25% of the overall population; recent reports confirmed a
higher prevalence rate in the general population due to inactive
lifestyles. The seriousness of uric acid accumulation lay on
the idea that hyperuricemia is a stand-alone menace factor for
metabolic syndrome, diabetes, cardiovascular diseases, renal
dysfunction, thyroid disorders, and hyperlipidemia [1,2,4].
Despite that, controversy exists in this study due to the lack of
a clear mechanism of association together with the limitation of
these reports because some of them has linked such correlation
to the ethnicity/gender differences [5-9].
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Various inconclusive studies have been piloted in this area
to identify the link between diabetes and hyperuricemia. Some
of these studies concluded that diabetes is inversely associated
with hyperuricemia [10-14]. Conversely, some others confirmed
that hyperuricemia positively conjoined with diabetes [15-
18]. Alternatively, the third group of researchers reported no
association between hyperuricemia and diabetes at all [19,20].
The justification become more complicated when the study was
conducted in health or prediabetes patients because the outcome
revealed a positive association between hyperuricemia and
diabetes in such cases and conditions [13,18].

The discrepant results could be explained in the context of
interindividual variations. A study accomplished on the Chinese
[21] and British [2] population stated that the diabetic population
revealed a lower menace for gout development. Similarly, some
studies have reported an inverse correlation between serum
glucose level and uric acid levels [10,13,14]. Conversely, some
other studies reported no correlation between serum glycemic
control and serum uric acid levels [19,20]. Hence, we hereby
conducted this research to describe the relationship between
glycemic control in apparently healthy patients with renal
stones using allopurinol as a model for modulation of serum
uric acid level.

Materials and Methods.

The sample enrolled in our study included fifteen patients (9
male; 6 females; 39.4143.8 years old) with renal stones treated
with allopurinol (300 mg/day) for 6 months. All patients were
informed about their involvement in the study and the consent
form was signed and recorded. Patients enrolled in the study
were non-smokers, non-alcoholic, free from all chronic diseases,
and they were not using any medication except allopurinol. No
pregnant or lactating mothers have participated in the study.
Blood withdrawn and serum separated before allopurinol and
after 6 months of continuous therapy. Collected serum samples
were frozen until ready for analysis.

Fasting serum glucose was quantified by colorimetric technique
exploiting using a kit provided by Thermo-Fisher Scientific
(EIAGLUC). The idea of the test is relied on the oxidation of
glucose-by-glucose oxidase enzyme piloting to the production of
equimolar concentration of colorless hydrogen peroxide which
in the usage of horseradish peroxidase altered to an equimolar
colored compound to be quantified spectrophotometrically at a
wavelength of 560 nm.

Fasting serum glucose was quantified by a colorimetric
technique, which exploits the use of a kit provided by Thermo-
Fisher Scientific (EIAGLUC). This technique involves the
oxidation of glucose-by-glucose oxidase enzyme, which leads to
the production of equimolar concentrations of colorless hydrogen
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peroxide. The hydrogen peroxide is then used in conjunction
with horseradish peroxidase to create an equimolar colored
compound, which can be quantified spectrophotometrically at
a wavelength of 560 nm. This process is highly accurate and
provides a precise measurement of fasting serum glucose levels,
which is essential in the diagnosis and treatment of diabetes.
The Thermo-Fisher Scientific kit is widely used in clinical
settings and research laboratories due to its reliability and ease
of use. Overall, this colorimetric technique is a valuable tool in
the field of diabetes management and research, and the Thermo-
Fisher Scientific kit has been instrumental in advancing our
understanding of this disease.

The principle of measurement of insulin was based on
Sandwich ELISA Technique using a kit supplied by COBAS
(12017547, Roche) for insulin and (98126) for c-peptide, which
includes two incubation periods and interaction with the reaction
mixture, according to manufacturer instructions. Followed by
aspiration of reaction mixture the chemiluminescent emission
quantified by a photomultiplier.

The principle of measurement of insulin is based on the
Sandwich ELISA Technique, which is a sensitive and
specific method for detecting and quantifying proteins in
biological samples. The kit supplied by COBAS (12017547,
Roche) for insulin and (98126) for c-peptide. The Sandwich
ELISA Technique involves two antibodies that recognize
different epitopes on the insulin molecule. The first antibody
is immobilized on a solid support, such as a microplate, and
captures the insulin in the sample. The second antibody, which
is conjugated to an enzyme, binds to a different epitope on the
insulin molecule and forms a sandwich with the first antibody.
The enzyme catalyzes a reaction that produces a detectable

Uric acid

mg/dl

FBS 21

mg/dl

signal, such as chemiluminescence, fluorescence, or color
change. The COBAS kit for insulin and c-peptide includes
two incubation periods and interaction with the reaction
mixture, according to the manufacturer's instructions. The first
incubation is with the sample containing insulin, which allows
the insulin to bind to the first antibody on the microplate. The
second incubation is with the second antibody conjugated to
the enzyme, which forms a sandwich with the insulin bound to
the first antibody. The chemiluminescent emission produced by
the enzyme is quantified by a photomultiplier, which converts
the light signal to an electrical signal that can be measured and
recorded.

The results were outlined and statistically analyzed using
Prism (GraphPad USA V.6). Data expressed as mean and
standard deviation. The differences were considered significant
when p<0.05.

Results.

Following analysis of serum samples using specified kits.
The results were analyzed and plotted together to show the
difference. The outcome confirmed that serum uric acid
has significantly (p<0.05) reduced after allopurinol therapy
compared to before therapy (Figure 1A). To confirm that the
renal system is functioning normal albumin was measured and
the results substantiated non-significant (p>0.05) differences
between before and after allopurinol therapy. Allopurinol
has significantly (p<0.05) moderated both c-peptide and
insulin rivalled to baseline concentration (Figure 1 B and D).
Despite these changes fasting serum glucose showed a slight
reduction (p>0.05) after allopurinol use contrasted to baseline
concentration (Figure 1 C).
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Figure 1. Glycemic parameters in the allopurinol-treated patient before and after therapy. *p<0.05 as compared to after allopurinol therapy.

Ns=non-significant.
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Discussion.

The current study was designed to look at the link across SUA
and glycemic control parameters levels in non-diabetic subjects.
The results confirmed that reduction of serum uric acids has
been associated with a slight reduction of FBS and a significant
reduction of insulin and c-peptide levels. However, albumin has
slightly non-significantly elevated.

Certain investigations have identified a link between diabetes
and SUA [15-18], however, in a 16-year follow-up study of
Japanese people, uric acid was found to be unrelated to an
increase in the chance of T2D [19]. New research in diabetic
people in India reported no significant connection between SUA
and FBG [20]. Other research has found an inverse association
or a reduction in SUA levels in diabetics [21,22]. In different
studies using male participants only, for example, a negative
and significant relationship between SUA and FBG has been
documented [23]. In another survey study, respondents found
that SUA concentrations were inversely linked with T2D [10].
Other research [11-14], has testified no connotation between
diabetes and SUA, which contrasts the current study findings.

Earlier research may have found some explanations for the
reported affirmative link between diabetes and SUA. Preceding
research, for example, related the connection of uric acid and
diabetes mellitus to demographic groupings and gender, and the
results were inconsistent. Additionally, these finding are of low
impact and reliability due to their confounding insults of limited
data, comprising either male or female participants, aged people,
or subjects chosen from a subset of the overall population. We
believe that, in addition to the recognized influencing factors,
personal dietary choices, lifestyle parameters, genetic traits,
and exogenous influences may have an impact on the context
between diabetes and SUA in various demographic groups [5-
9].

The low uric acid content in plasma may be due to the
uricosuria impact of glucose on uric acid, which may alter uric
acid excretion and reabsorption from the renal system. In other
words, glucose may interfere with the process of eliminating uric
acid from the body [24,25]. The actual mechanism by which uric
acid is eliminated from the body is unknown [26,27]. However,
researchers have theorized that 100% of uric acid is filtered in
the glomerulus to the renal tubules, with approximately 80%
of the filtration burden recycled back [28]. This means that a
significant portion of uric acid is recycled back by the proximal
tubules via urate or anion exchangers and voltage-sensitive urate
channels. The process of recycling uric acid helps to maintain
the normal levels of uric acid in the body [29-32].

The association at the molecular level could be explained in
the kinetic context. To explain that there might be a competition
between uric acid and glucose in the proximal renal tubules
for reabsorption, because blood glucose and uric acid are both
reabsorbed at the same location in the kidney, blood sugar levels
may influence uric acid reabsorption [ 14,33]. Additionally, renal
handling of uric acid can be impacted by numerous inorganic
and organic ions, as well as glucose, resulting in decreased
reabsorption and increased excretion of uric acid [34,35].

The limitation of our study is based on the small sample size,
patient diets cannot be controlled, their prediabetes history is
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unclear, nevertheless, this study could give a clear idea about
the future direction of allopurinol indication in subjects with
impaired glucose tolerance tests.

Conclusion.

Allopurinol imparts a reduced insulin level in a participant
without robust glucose level modulation. These effects could
highlight the effect of allopurinol and structurally could be used
as a template for the discovery of new antidiabetic drugs.
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