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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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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: Adipokines were proved to be the most
important mediators involved in the development and
progression of several types of obesity-associated cancers.
This study aims to demonstrate the relationship between
adipokines and prostate cancer to evaluate the possibility
of using adipokines as an early marker for diagnosis of
PC and monitoring its development and progression.
Methods: The study was conducted with a total of 82
men aged between 45 years and 76 years. The study is
divided into two groups: group | prostate cancer (n=42)
and group 2 healthy control subjects (n=40). The prostate
cancer group divided into 3 subgroups according to their
Gleason’s grading, group 1 of low level (10) group 2
of moderate level (14) and group 3 of high level (18).
Results: Prostate cancer patients had significantly lower levels
of adiponectin (2.87+0.73ng/mL; P<0.001) than did controls
(9.9£1.25ng/mL). the level of Resistin was a significantly high
in prostate patient group than control group (14.65+3.43ng/
mL and 10.63£1.37ng/mL), respectively, when compared
to controls (11.6£1.79ng/mL), the visfatin level in patients
with prostate cancer was significantly greater (20.5+4.54ng/
mL) regarding the level of chemerin there was a significantly
increased in patients’ group (979£149.6 pg/mL) than control
group (204+41pg/mL) also, the present study confirm that there
is a significant correlation between the parameters serum level
and PSA as well as BMI. Conclusion: Our findings showed that
the levels of adiponectin were strongly reduced in the patients’
group. other parameters were significantly higher compared
with control group. Also, there are strong correlation between
the levels of chemerin/ adiponectin ratio and the severity of the
disease, suggesting the importance of this ratio to monitoring
response to the treatment of prostate cancer, predicating the
possibility of using these findings as PCa markers in early stage
of disease.

Key words. Adipokines,
chemerin, resistin, visfatin.

prostate cancer, adiponectin,

Introduction.

The second most popular cancer in men is prostate cancer (PC)
being fifth leading cause for death due to cancer [1]. Adipokines
is causative linker between obesity and prostate cancer [2,3].
Adipokines are synthesized and released by prostate gland
and malsecreted in obese individuals [4]. The adipokines are
responsible about the mediation and conjoinment between
obesity and prostate cancer robustness [5]. Evidence has
supported that adipokines mediated cellular proliferation [2].
Also, adipokines could reasonably be used as a diagnostic tool
for cancer [6,7]. Adipocytes are responsible about synthesis and
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production of this adipokines and are linked to obesity, chronic
inflammation, and increased risk of a variety of malignancies,
including prostate cancer [2].

The elevated level of adiponectin has been conjoined with
increased risk of PC, with no robust evidence indicating direct
relationship between PC and adipokines level changes [8],
with modulation of adipokines being noticed at cellular and
molecular levels evaluated by proteomic and genetic assay
[9], newer evidence could clarify such conjoinments [2,10].
This adipokines could be utilized as a tool for diagnosis and
managements [11], mainly being linked to obesity [12].
Elucidating the linke could provide helpful tool for diagnosis
and prognosis directing management and preventive measures
[13]. Adipokines are signaling molecules secreted by adipose
tissue and have various roles in the body, including regulation
of metabolism, inflammation, and immune responses [14].
Some adipokines have been implicated in cancer development
and progression, including prostate cancer [2,15].

The relationship between adipokines and the severity of
prostate cancer has been strongly suggested by many studies.
The form of this relationship varies from one adipokine to
another [2,16]. Some of them have a direct relationship with the
severity of the disease, while others have an inverse relationship.
Some of them are affected more than others. Therefore, in the
present study we are trying to find the adipokines most closely
related to the severity of the disease and the possibility of taking
them as a markers through which we can early diagnosed,
monitor the development of the disease and response to the
treatment [17], there are several adipokines that have been
studied for their potential impact on prostate cancer, include the
complex interplay between adipokines, obesity, inflammation,
and prostate cancer is an area of active investigation in cancer
research [2]. It's important to note that while certain adipokines
may be associated with prostate cancer risk or progression, the
relationship is multifaceted and influenced by various factors
such as genetics, lifestyle, and the tumor microenvironment
[18]. The study aims to understand the association of adipokines
and prostate cancer and how may contribute to prostate cancer
development and progression and which one of them could be
used as a targets for treatment.

Materials and Methods.

Study design: The study was approved and registered in
College of Medicine, Tikrit University. A total of 82 subjects
(age 38 to 69 years), attending Rizgary hospital (Kirkuk, Iraq)
during first of September 2023 till the end of December 2023,
were participated in this research, these subjects were 40
apparently healthy controls subjects compared to 42 prostate
cancer patients, diagnosed clinically and histologically. The
later were subdivided into subgroups according to severity of
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cancer based on Gleason’s grading system; group 1 low (less
than 7), group 2 moderate (=7 mg/dl), and group 3 sever (more
than 7). Informed consents were signed and collected from
all participants. Blood samples were collected from fasting
subjects, immediately centrifuged (3,000 rpm; 10min) and serum
separated to be frozen at -20°C for future analysis. The serum
was analysed for measuring adiponectine, resistin, chemrin and
visfatin using the enzyme-linked immunsorbent assay (ELISA)
method using kit supplied by Biosciences Company (USA).
Prostate cancer subjects were further subdivided according to
BMI (values <18.5 <25, <30, and > 30).

Statistical analysis: Data expressed as mean+SD, an unpaired
student t-test was used to compare the research biochemical
parameter means between the PC patient and healthy control
groups using SPSS statistical analysis software (V21, USA).
All P-values were two-sided, and values less than 0.05 were
regarded as significant with Confidence Interval (CI) was 95%.

Results.

Analysis of samples of serum revealed that serum
concentrations (ng/ml) of adiponectin in PC patients (2.9+0.7)
were significantly (P=0.001) lower than the control group
(9.9£1.3). The serum concentrations (pg/ml) of chemerin in
PC patients (980£150) were significantly (P=0.01) higher than
the control group (204+41). The serum concentrations (ng/
ml) of visfatin in PC patients (20.5+4.5) were significantly
(P=0.01) higher than the control group (11.6=1.8). The serum
concentrations (ng/ml) of resistin in PC patients (14.7+3.4) were
significantly (P=0.01) higher than the control group (10.6+1.4)
(Figure 1).

When measured parameters sub-classified according to
severity based on Gleason’s grading, the level of adiponectin
was significantly (P<0.01) higher in low grading compared to
intermediate or high grading with non-significant changes exists
between adiponectin level in intermediate versus high grading.
Conversely, the level of chemerin were significantly (P<0.01)
higher in high grading compared to intermediate or low grading
with non-significant changes exists between adiponectin level in
intermediate versus low grading. In the other hand, no changes
between levels were noticed compared low, intermediate,
or high grading regarding visfatin and resistin. Analysis of
data also confirmed, strong association between the level of
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chemerin/adiponectin ratio and Gleason’s Grading, which
showed a significant increase in the level of this ratio with an
increase in the severity of the disease (Table 1).

The study also showed that there is significant elevation of
adiponectin, chemerin, visfatin, and resistin in overweight (>25
kg/m2) when compared levels between Body Mass Indices of
normal, overweight or obese patients (Table 2).

The correlation is positive between visfatin/resistin, chemerin
/resistin, and chemerin/visfatin, conversely, chemerin and
adiponectin were negatively correlated (Figure 2).

Discussion.

The present study confirmed that PC associated with modulated
adipokines levels represented by declined adiponectin alongside
elevated chimerin, vesfatin, and resistin. Enlargement of prostate
gland with advanced ageing is mainly associated imbalance
of testosterone levels, hence, resulted in modulated serum
adipokines. Moreover, the severity of the cancer reciprocally
associated with the modulation of adipokines, represented
by reduced adiponectine with increased Gleason’s grading
and increased chemerin/visfatin with no changes in resistin
levels. Moreover, BMI has increased all adiponectin levels.
The correlation is positive between visfatin/resistin, chemerin
/resistin, and chemerin/visfatin, conversely, chemerin and
adiponectin were negatively correlated.

The present study confirmed that adiponectin level has been
reduced in PC patients, this finding harmonized with previous
studies [8,19], who have confirmed reduced adiponectin
levels in PC patients. Adiponectin has a role in prognosis of
carcinogenesis, via triggering of the adenosine monophosphate-
activated protein kinase (AMPK) thereby hindering proliferation
and provoking apoptosis [19-21]. The expression of adiponectin
receptors has been associated with different types of cancers
alongside activation of AMPK by adiponectin reducing mTOR
activation, thereby reducing protein translation and minimizing
cell growth [22].

Low Gleason’s grading has been associated with the
highest adiponectin level, similarly Goktas et al. reported that
adiponectin is low at low cancer grades and elucidated that its
level being relevant to cancer progression [23]. This finding
provides helpful tool for the diagnosis of the stage of the disease.
The inverse association of adiponectin with cancer grade is
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Figure 1. Serum concentration of measured parameters (adiponectin, chemerin, visfatin, and resistin) in PC patients compared to control healthy
group. Data expressed as mean+SD, *indicate significantly higher group at p value >0.05 using independent two sample t-test.
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Figure 2. The correlation between measured adipokines.

Table 1. Serum concentration of measured parameters (adiponectin, chemerin, visfatin, and resistin) in PC patients compared to control healthy

group according to their Gleason’s grading.

Gleason’s grading n Adiponectin Chemerin
Low 10 3.5+0.46* 830+131
Intermediate 14 2.6+0.4 959+99
High 18 2.1£0.6 1078+115*

Visfatin Resistin ch?merln/. .
adiponectin ratio

18.6£3 15+3.8 241452

19.6+4.7 14+3.5 375£70

22.244.8 15+3.3 535+192%

Data expressed as mean+SD, *indicate significantly higher group at p value <0.05 using one way ANOVA and Bonferroni test. The comparison

conducted between groups according to Gleason’s grading

Table 2. Serum concentration of measured parameters (adiponectin, chemerin, visfatin, and resistin) in PC patients compared to control healthy

group according to their BMI of patients.

BMI n Adiponectin Chemerin Visfatin Resistin
<18.5 7 2.3+0.7 878+144 17.7+2.2 13.5+2.7
18.5-24.9 10 2.5+0.5 912+125 17.7+4 13.7£3.7
25-29.9 18 3+0.56* 1045£117* 23.7+4.3% 15+3.2%
>30 7 3.84+0.57* 1029+£201%* 19.3+2.3* 16.4+4.5%

Data expressed as mean+SD, *significant at p value <0.05 using one
way ANOVA and Bonferroni test.

explained in physiological context, since adiponectin blocks
the multiplication of myelomonocytic progenitor cell, inhibits
phagocyte functions, and inhibit the tumor necrosis factor-alpha
release by macrophage and thereby reduction of adiponectin
level enhances cancer progression [24]. Adiponectin also
suppresses neovascularization and thereby induces apoptosis
[25]. The full mechanism of adiponectin anticancer effects is still
obscure, but anti-apoptotic and anti-inflammatory via activation
of caspase-8, caspase-9, and caspase-3—key enzymes in the
apoptotic pathway [26]. Overweight associated with increased
adiponectin level, this has been reviewed in earlier study [1,27],
nonetheless, low grade of PC has no association with BMI
[5,27].
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The chemerin increased in PC in the present study and the
level were increased more with severity of cancer (by Gleason’s
grading) and increased BMI. The serum chemerin levels were
demonstrated no differences between benign and malignant
prostate neoplasm, nonetheless, when sever cases or high BMI
cases were compared the levels were higher in malignant cases
than benign tumor [28,29], due to the role of adipose tissue cell
and cancer cells in chemerin synthesis and expression [30,31].

The visfatin increased in PC in the present study and the level
were increased more with severity (by Gleason’s grading) of
cancer and increased BMI. The serum visfatin levels were
demonstrated no differences between benign and malignant
neoplasms, nonetheless, when sever cases or high BMI cases



were compared the levels were higher in malignant cases than
benign tumor, due to the role of adipose tissue cell and cancer
cells in chemerin synthesis and expression. At the molecular
level, the expression of visfatin is conjoined with the progression
of the PC disease with associated tumour multiplication through
ERK pathway [32].

The resistin increased in PC in the present study and the level
were increased more with severity of cancer and increased BMI.
The serum visfatin levels were demonstrated no differences
between benign and malignant neoplasms, even when sever
cases or high BMI cases were compared the levels were shown
no differences in malignant cases than benign tumor [33]. These
findings also observed in earlier study with more increment
with recurrence of cancer [34] and decreased in advanced
stages [33]. In contrast, reduced resistin levels observed in
breast cancer patients [35], hyperthyroidism [36] and anorexia
nervosa patients [37]. This correlation between cancer and
resistin has been explained in the context of signalling pathway
that potentially conjoin cancer with TLR4, PI-3 K, and NF«}.
However, PC mainly allocate the progression of cancer with
resistin through AKT pathway compared to other cancer type
which could be progressed through PI-3 K, NF«kf, EGFR and
TLR4 expression (e.g. lung cancer) [38-40].

Conclusion.

According to the results of the current study, low serum levels
of adiponectine and high serum levels of chemerin, resistin
and visfatin revealed in patients with prostate cancer may have
a important role as biomarkers for diagnosis of patients with
prostate cancer as well as identifying individuals at high risk.
Also the association between the chemerin and adiponectine, a
strong correlation between the levels of chemerin/ adiponectin
ratio and the severity of the disease, which shows the importance
of this ratio in early diagnosis of the disease in addition to
monitoring response to the treatment and perhaps being a target
for future treatment of the disease. Further investigation focusing
on the relation between the serum level of these parameters and
prostate tissue expression may helpful the clarify the mechanism
of cancer progression.
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