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Abstract | Background; Prostate cancer ranks as the sixth most commonly diagnosed cancer and is the most common-
ly diagnosed cancer among males worldwide. Surveillance PSA testing remains a controversial topic, although MRI
scans, prostate tissue biopsies, and prostate-specific antigen (PSA) testing are the main diagnostic methods. Aims of
the study: Estimating the levels of prostate cancer antigen and leptin in patients with prostate cancer and their role
in the development of the disease. Methodology; The study included 35 men suffering from prostate cancer and 35
healthy men as a control group. Samples were collected at Al-Kadhimiya Hospital for the period between 1/11/2023
and 1/3/2024, and 5 ml was withdrawn from each participant and placed in a gel tube. prostate-specific antigen (PSA)
and leptin levels were examined using enzyme-linked immunosorbent assays. Result; The results showed that there
was no statistical significance in age or body mass index. The results also showed an increase in blood sugar, leptin,
PSA, cholesterol, triglycerides, GOT, GPT, urea, and creatinine in the patient group compared to the control group.
Conclusions; The increase in all biomarkers in patients with prostate cancer suggests the importance of intensifying
studies on this type of cancer because of its future risks.
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INTRODUCTION

although it has also been detected in the brain, muscles,
and the gastrointestinal tract (Zhang et al., 2017). Insulin,

dipose tissues produce the protein hormone leptin

(LEP), which primarily controls hunger and ener-
gy usage by interacting with the leptin receptor (LEPR).
Leptin plays a role in the abnormal functioning of energy
metabolism (Charchour et al., 2020; Garcia-Castano et al.,
2019). Leptin has a crucial role in regulating various pro-
cesses like reproduction, bone formation, blood cell gen-
eration, blood vessel formation, and hormone production.
Additionally, it also regulates blood pressure and reproduc-
tive functions. Leptin is mainly found in adipose tissue,

cortisol, and IL-1b regulate the expression of leptin in nor-
mal physiological conditions when there is inflammation.
Leptin plays a crucial role in the healing process by restor-
ing balance and normal functioning of the body. Leptin
has a substantial impact on inflammation through a wide
range of metabolic effects, such as enhancing the absorp-
tion of glucose and the oxidation of fatty acids (Lateef et
al., 2024). However, inflammation can often continue for
a long time and might hinder the immune system’s func-
tioning, leading to disturbances in homeostasis and the
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emergence of chronic pathogenic diseases such as chronic
inflammation (Pérez et al., 2020). Prostate cancer (PCa) is
widely reported as one of the most frequently diagnosed
forms of cancer, accounting for 3.8% of cancer-related
deaths worldwide and 7.1% of newly identified cases of
all cancers. Prostate cancer (PCa) is associated with char-
acteristics such as increasing age, elevated levels of andro-
gens, being overweight or obese, and other risk factors
(Brawer et al., 2003). According to reports, the use of lep-
tin treatment has been found to enhance the growth and
spread of DU145 cells while reducing cell death through
the activation of ERK1/2 signalling in prostate cancer (Xu
et al., 2020). The influence of leptin on the advancement of
prostate cancer was examined using the DU-145 and PC3
cell lines. Leptin therapy seems to enhance the movement
and transformation of cancer cells by activating the STAT3
pathway (Gorrab et al., 2020). Studies on human gallblad-
der cancer have found that the development of the illness
is greatly affected by the activation of the leptin-leptin
receptor signalling pathway. Cell growth is stimulated by
leptin through the activation of the leptin receptor, mak-
ing this situation (Zou et al., 2016). Leptin reduced the
harmful effects caused by bortezomib therapy in myelo-
ma cells. Concurrently, there was an elevation in the levels
of cyclin D1 and Bcl-2 proteins, whereas the activity of
caspase 3 decreased. Leptin has been found to have a sig-
nificant impact on the production and release of VEGF-C
in chondrosarcoma. This, in turn, promotes the growth of
lymphatic vessels in human lymphatic endothelial cells
by blocking the action of miR-27b (Yang et al., 2016). A
study on chondrosarcoma cells indicated the modulation
of tube formation in endothelial progenitor cells through
leptin-dependent mechanisms. The activation of the lep-
tin-leptin receptor signalling pathway in cancer cells re-
sulted in the stimulation of MAPK signalling. As a conse-
quence, AP-1 was able to attach to the VEGF-A promoter
and begin the process of transactivation (Ang et al., 2014).
In addition, a correlation analysis demonstrated a sub-
stantial positive link between the concentrations of leptin
and leptin receptors and the occurrence of lymph node
metastases in individuals diagnosed with endometrial can-
cer. A study was conducted with the aim of reducing the
spread of cancer through the action of leptin. Adiponec-
tin was found to prevent the spread of SPEC-2 endome-
trial cancer caused by leptin by activating AMPK, which
inhibits the JAK/STAT3 pathway (Zhang et al., 2014).

METHODOLOGY

The research population consisted of seventy guys, all of
whom were enrolled between January 2023 and August
2023. All participants were properly informed of the pur-
pose of our research. The participants were categorised into

two groups based on their BMI and age, and each group

was assigned a specific diagnosis. The initial cohort, re-
terred to as the PCa group, consists of 35 male patients
who have received definitive confirmation of their condi-
tion. The control group, consisting of 35 healthy men, was
recruited from the outpatient clinic by attending males
who had the same ethnic background as the patients. Pa-
tients who were not included in our cohort were those
who had acute urinary tract infections, chronic prostatitis,
a previous history of urogenital malignancies, or chronic
renal disease. All individuals had thorough history-tak-
ing as well as general and local clinical examinations. The
study included patients who were diagnosed with prostate
cancer using histology and were recruited through the
urology department. Before any treatment interventions
(such as surgery, hormone therapy, radiation, and others),
blood samples were obtained. The BMI was calculated by
dividing the weight in kilogrammes by the square of the
height in metres. 10 mL of venous blood was taken into
two tubes: one tube containing EDTA and one standard
vacutainer tube. The two tubes were used to measure the
levels of serum total PSA (TPSA) and leptin, respectively.
The serum levels of leptin and tPSA were measured using
an enzyme-linked immunosorbent assay (ELISA).

STATISTICAL ANALYSIS

'The data was gathered using Microsoft Excel and then an-
alysed using version 26.0 of the Statistical Package for the
Social Sciences Software (SPSS, Inc., IBM Corporation).
A Shapiro-Wilk test was conducted to assess the normality
of the data. An analysis of variance (ANOVA) was used to
investigate the variation among different groups. Subse-
quently, Tukey’s post-hoc test was utilised to evaluate this
variation. A p-value below the specified significance level
of 0.05 was deemed statistically significant.

RESULTS

SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE
PATIENT GROUP AND THE CONTROL GROUP

In the comparative study that dealt with the effect of spe-
cific variables between two groups, the results were as fol-
lows: Regarding age, the average age of the control group
was 65.86 years with a standard deviation of 6.20, while
the patient group recorded an average age of 62.27 years
with a standard deviation of 6.48, and these differences did
not show statistical significance. The P value was greater
than 0.05. As for the body mass index (BMI), its average
for the control group was 35.10 with a standard deviation
of 6.77, compared to 36.28 with a standard deviation of
6.99 for the patient group. These results were also not sta-
tistically significant (P > 0.05). These data indicate that the
difference in age and BMI between the two groups is not
statistically significant in this research sample.
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Table 1: Age and BMI among patients and control subjects

Parameters Control group Patients group  P.value
(n=35) (n=35)
Mean+SD Mean+SD
Age 65.86 = 6.20 62.27 * 6.48 >0.05N¢
BMI 35.10 £ 6.77 36.28 £ 6.99 >0.05N¢

AGE AND BMI AMONG PATIENTS AND
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Figure 1: Age and BMI among study group

DIFFERENCE IN LEVELS OF FASTING GLUCOSE,
PROSTATE SENSITIVE ANTIGEN, AND LEPTIN BETWEEN
PATIENTS AND THE CONTROL GROUP.

In analysing the results for the three variables included
in the study, comparing the control group and the patient
group, the following information is provided: The control
group had a mean fasting glucose level (FBS) of 102.91
mg/dL, with a standard deviation of 9.30. Conversely, the
group that was administered a dosage of 123.86 mg/dL ex-
hibited a standard deviation of 17.66. In the patient group,
this represented significant statistical significance (P <
0.001). As for the level of prostate-specific antigen (PSA),
its average was 2.24 ng/ml with a standard deviation of
0.76 for the control group compared to 7.24 ng/ml with a
standard deviation of 0.97 for the patient group, confirm-
ing statistical significance (P < 0.001). Finally, looking at
leptin levels, a reading of 2.98 ng/ml with a standard devi-
ation of 0.87 was recorded for the control group, compared
to 6.63 ng/ml with a standard deviation of 1.18 for the pa-
tient group, with strong statistical significance (P < 0.001).
'These results show significant differences between the two
groups in all three variables mentioned above.

Table 2: FBS, PSA and leptin levels among patients and

control subjects

Parameters Control group Patients group P.value
(n=35) (n=35)
Mean+SD Mean+SD
FBS 102.91+9.30  123.86 +17.66  <0.001
PSA 2.24+0.76 7.24+0.97 <0.001
Leptin 2.98 +0.87 6.63 +1.18 <0.001

FBS, PSA AND LEPTIN LEVELS AMONG
PATIENTS AND CONTROL SUBJECTS
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Figure 2: FBS, PSA and leptin levels among study group

DIFFERENCE IN LIPID LEVELS BETWEEN PATIENTS AND
THE CONTROL GROUP.

'The obtained data show statistically significant differences
between the control group and the patient group regarding
the levels of total cholesterol (T.C.) and triglycerides (T'G).
For total cholesterol levels, the average in the control group
was 161.64 mg/dL with a standard deviation of 23.08; on
the other hand, the patient group had a measured value
of 212.05 mg/dL with a standard deviation of 17.33. This
result indicates a statistically significant difference (P <
0.001). The control group had a mean triglyceride level of
154.00 mg/dL, with a standard deviation of 28.38. Con-
versely, the group of patients had an average of 179.05 mg/
dL with a standard deviation of 19.95. These differences
represent statistical significance (P < 0.01). These differ-
ences reflect important and significant changes between
the two segments studied in the study.

Table 3: Total cholesterol and triglyceride levels among
patients and control subjects

Parameters Control group  Patients group  P.value
(n=35) (n=35)
Mean+SD Mean+SD
T.C 161.64 +23.08  212.05+17.33  <0.001
TG 154.00 £ 28.38  179.05+19.95  <0.01

TOTAL CHOLESTEROLAND TRIGLYCERIDE
LEVELS AMONG PATIENTS AND CONTROL
SUBJECTS
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Figure 3: Total cholesterol and triglyceride levels among
study group
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DI1FFERENCE IN LIVER FUNCTION (GPT, GOT) LEVELS
BETWEEN PATIENTS AND THE CONTROL GROUP.

Results regarding levels of the liver enzymes glutamic
pyruvate transaminase (GPT) and glutamic oxaloacetic
transaminase (GOT) show that for the GPT enzyme, the
mean in the control group is 13.59 U/L with a standard
deviation of 3.59, while the mean in the patient group is
17.55 U/L with a standard deviation of 4.52. The differ-
ences between the two groups showed statistical signifi-
cance (P < 0.01), which means that the increase in GPT
levels for the patient group is considered statistically sig-
nificant. For the GOT enzyme, the mean values in the
control group were 19.45 U/L with a standard deviation
of 6.55, while in the patient group it was 23.23 U/L with a
standard deviation of 6.78. In this case, the statistical value
(P value) was greater than 0.05 and was not marked as
statistically significant (NS no significant), indicating that
the observed differences were not statistically significant.

Table 4: Liver enzymes levels among patients and control
subjects

Parameters Control group Patients group P.value

(n=35) (n=35)

Mean+SD Mean+SD
GPT 13.59 + 3.59 17.55 + 4.52 <0.01
GOT 19.45 + 6.55 23.23 +6.78 >0.05N8

LIVER ENZYMES LEVELS AMONG PATIENTS AND

CONTROL SUBJECTS
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=

17.55

GPT GOT

Figure 4: Liver enzymes levels among study group

THE DIFFERENCE IN LEVELS OF KIDNEY FUNCTION
(UreA, CREATININE) BETWEEN PATIENTS AND THE
CONTROL GROUP.

'The levels of urea and creatinine in the blood, which are
important indicators of kidney function, were analyz-
ed. The control group had a mean value of 40.45 mg/dL
for urea, with a standard deviation of 5.83. Conversely,
the group of patients obtained an average measurement
of 46.86 mg/dL, accompanied by a standard deviation of
6.84. This difference in urea level is statistically significant
(P < 0.01). As for creatinine levels, they had an average
of 0.74 mg/dL with a standard deviation of 0.19 for the
control group, while the patient group presented a higher
average of 0.99 mg/dL with a standard deviation of 0.18.

'The difference here indicates very strong statistical signif-
icance (P < 0.001).

Table 5: Renal function test among patients and control

subjects.
Parameters Control group Patients group P.value
(n=35) (n=35)
Mean+SD Mean+SD
Urea 40.45 + 5.83 46.86 + 6.84 <0.01
Creatinine  0.74 = 0.19 0.99 +0.18 <0.001

RENAL FUNCTION TEST AMONG PATIENTS AND
CONTROL SUBIJECTS
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Figure 5: Renal function test among study group

PEARSON CORYLATION AMONG ALL BIOMARKERS
INCLUDED IN THE STUDY.

'The statistical relationships between the various variables in
the study are shown through the Pearson correlation coef-
ficient and the two-tailed indicative values (Sig. (2-tailed).
'The results show that the body mass index (BMI) was not
statistically significantly associated (.269) with the age of
the participants (P =.226). The values indicate a statistical-
ly significant inverse relationship between the body mass
index (BMI) and the prostate-specific antigen (PSA) level
(-.429, P=.046), which indicates an increase in the PSA
value with a decrease in BMI. Fasting blood sugar (FBS)
and total cholesterol (T'C) values were not statistically sig-
nificantly related to age (.172 and.262, respectively), with P
values of.444 and.239. There was a statistically significant
positive correlation between triglyceride (TG) levels and
total cholesterol (.452, P=.035). The relationship between
the liver enzymes GPT and GOT and the rest of the var-
iables did not show significant statistical significance. As
for creatinine, a statistically significant inverse relationship
with BMI appeared (-.470, P=.027), which means that the
level of creatinine decreased with an increase in BMI. Urea
also showed a statistically significant positive relationship
with both age and fasting blood sugar (FBS) levels (.478
and.536, respectively), with P values 0f.024 and.010. It was
found that there was a statistically significant inverse re-
lationship between leptin and PSA (-.436, P =.042) and a
significant positive relationship between leptin and CREA
(.661, P =.001), while the relationship was stronger and
inverse with GPT (-.555, P =.007).
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Table 6: Correlation of study parameters with each other in patients group

Parameters Age BMI PSA
BMI Pearson Correlation  .269
Sig. (2-tailed) 226
PSA Pearson Correlation -.216 -.429°
Sig. (2-tailed) 334  .046
FBS Pearson Correlation .172  -.278 .328
Sig. (2-tailed) 444 211 136
TC Pearson Correlation .262 .182  -.458"
Sig. (2-tailed) 239 419  .032
TG Pearson Correlation  -.023 .375  -.255
Sig. (2-tailed) 918 .085 .253
GPT Pearson Correlation .146  -.177 .160
Sig. (2-tailed) 518 430 476
GOT Pearson Correlation .011 .026  .072
Sig. (2-tailed) 960 907 .751
Creatinine Pearson Correlation .238  -.470" .152
Sig. (2-tailed) 287 .027 .500
Urea Pearson Correlation .478" -.085 .153
Sig. (2-tailed) .024 708 .496
Leptin Pearson Correlation -.343 .157 -.436
Sig. (2-tailed) 119 486 .042
DISCUSSION

The given input is a list containing the elements (Hsing
et al., 2007; Freedland et al., 2007). Multiple studies have
investigated the association between leptin, body fatness,
and prostate cancer. An association has been found be-
tween higher levels of leptin, specific prostatic antigen, and
testosterone in patients with CaP compared to the control
group and individuals with benign prostate hyperplasia
(Saglam et al., 2003). Chang et al. discovered a positive
connection between elevated leptin levels and the growth
of bigger tumours. Empirical evidence suggests that the
impact of leptin varies depending on the stages of CaP.
Saglam et al. (Saglam et al., 2003) found a strong correla-
tion between higher levels of leptin and a more advanced
stage of the disease, as well as a poorly differentiated tu-
mour. Leptin may impact the likelihood of clinically de-
tectable CaP through factors associated with obesity (Hs-
ing et al., 2007). The research conducted by Hsing et al.
found that there is a correlation between leptin levels and
the risk of developing CaP. However, it should be noted
that this correlation is exclusively apparent in males whose
waist-to-hip ratio exceeds 0.87. This finding implies that
leptin might interact with biomarkers in adipose tissue,
including sexual hormones or IGF-1, in order to elevate
the probability of developing this particular form of cancer
(Hsing et al., 2007). Theoretically, it is possible that in-

creased amounts of leptin could impact the progression of

FBS TC TG GPT GOT CREA UREA
-.262

.238

-195 452

.384 .035

-.147 241 354

514 .280 .106

-.134  -.227 112 .021

.554 .309 620 928

.385 -.066 -.151 .067 .064

.077 .770 504 767 776

536 .033 123 -.005  .021 661"

.010 .885 586 982 927 .001

-238 173 -250 -.5557 -232 -149 -.226
.286 442 261 .007 299 .508 311

latent CaP to clinically detectable CaP. Studies conducted
in controlled laboratory settings (in vitro) and on living
beings (in vivo) have shown that this specific adipokyne
has the ability to induce angiogenesis, the biological pro-
cess by which new blood vessels are created. This greatly
enhances the growth and spread of various types of can-
cer, including CaP (Baillargeon et al., 2006; West DW et
al., 1991). Furthermore, leptin has the capacity to increase
levels of cytokines and growth factors, such as vascular ep-
ithelial growth factor (VEGF), a protein associated with
the formation of cancer. Freedland et al. (Freedland et al.,
2007), found that there is a positive correlation between
high leptin concentrations and tumour volume. Saglam
et al. (Saglam et al., 2003), have found that higher lev-
els of leptin are linked to a more advanced stage of the
disease and a tumour that is not well differentiated. Our
study confirmed prior studies by showing that individuals
with advanced-stage cancer had higher levels of leptin and
BMI compared to those with less advanced-stage cancer
(Freedland et al., 2007; Saglam et al., 2003). Males ob-
serve a significant increase in blood leptin levels shortly
before or during early puberty, which thereafter decrease
to normal levels when testosterone levels rise. Leptin may
influence the timing of gland reactivation that occurs just
before the increase in testosterone. Prostate cancer (PCa)
showed a significantly higher proportion of leptin expres-
sion compared to benign prostatic hyperplasia (BPh) and
healthy prostatic tissue. Thus, prostate cancer cells can ex-
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ploit the leptin receptor, which is normally found on pros-
tatic epithelial cells, to promote their growth in obese men
who have consistently elevated levels of leptin (hoon et
al., 2008). There is a suggested link between the levels of
leptin in the blood and both body mass index (BMI) and
the amount of fat in the body in healthy males. This con-
nection may explain why there is a relationship between
prostate cancer (PCa) and obesity. The observed positive
connection can be explained by the greater leptin secretion
from larger adipocytes compared to smaller adipocytes.
Obese individuals emit about eight times more leptin per
fat cell compared to thin subjects (Considine et al., 1996).

CONCLUSION

Excessive fat tissue in the body and high levels of leptin
in the blood are linked to the aggressiveness of prostate
cancer, rather than being variables that increase the risk of
developing the disease.
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