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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: 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 1 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, prostate cancer, adiponectin, 
chemerin, resistin, visfatin.
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 

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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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 

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 

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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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 

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]. 

Figure 2. The correlation between measured adipokines.

Gleason’s grading n Adiponectin Chemerin Visfatin Resistin chemerin/
adiponectin ratio

Low 10 3.5±0.46* 830±131 18.6±3 15±3.8 241±52
Intermediate 14 2.6±0.4 959±99 19.6±4.7 14±3.5 375±70
High 18 2.1±0.6 1078±115* 22.2±4.8 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 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.

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 3.8±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.

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.
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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 NFκβ. 
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, NFκβ, 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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