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Introduction The aim of this study is to investigate whether the uric acid levels, measured in the serum
of patients with a new prostate cancer diagnosis, differ from those in the healthy subjects.

Material and methods The study included 117 patients who applied to our clinic due to a high prostate
specific antigen (PSA) with prostate cancer diagnosis from 2013—2016 and 114 patients applying in the
same period for other reasons. The serum uric acid levels and inflammatory markers like c-reactive protein
(CRP) and neutrophil count were compared between the groups.

Results The age distribution of the patients in the prostate cancer and control group was 67.6 +9.4
and 62 8.5 years, respectively. The uric acid levels were identified as 5.05 +1.14 and 6.04 £1.12

in the prostate cancer and control group, respectively. Additionally, inflammatory markers like CRP
and neutrophil count were identified to be high in the prostate cancer group (p <0.05).

Conclusions The uric acid levels measured in serum of patients with a prostate cancer diagnosis were
reduced compared to the control group and inflammatory markers were found to be increased. Low
serum uric acid levels and increased inflammatory markers were determined as risk factors for prostate
cancer.

INTRODUCTION

Prostate cancer (PCa) is the most common cancer
among men globally and is among the leading causes
of death. Although the cause is not fully known, age,
genetic factors, diet, sexually-transmitted diseases
and environmental factors are among the causes
which are being focused on. Many recent studies
have reported that the chronic inflammatory process
plays an important role in the development of PCa.
It is thought that many factors form the basis for
the correlation between inflammation and cancer.
For example, inflammatory compounds such as free
oxygen radicals and cytokines released in this envi-
ronment cause DNA damage and may affect the pro-
cess of cancer development [1, 2]. The disrupted oxi-
dant/antioxidant balance in favor of oxidants in this
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process may contribute to this pathological process.
As a result changing this balance in favor of antioxi-
dants has been proposed to have a protective effect
against cancer and many antioxidant compounds
have been used with this aim [3]. In conclusion, there
is a correlation, whether direct or indirect, between
the inflammatory process and the process of cancer
development. Pathologic studies of cancer specimens
support this view through common observations
of inflammatory cells [4].

Studies in recent times have reported that uric acid
is a strong antioxidant compound and that it con-
tributes to the antioxidant capacity of the body [5].
In an inflammatory process, the oxidant/antioxidant
balance is disrupted in favor of the oxidants and
this disruption is known to trigger the process of
cancer development. As a result, administration of
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external antioxidants might have a protective effect
against cancer. Some studies on this topic have re-
ported that uric acid has a protective effect against
cancer by increasing the antioxidant capacity [6, 7].
As a marker of the antioxidant capacity of the body,
uric acid may be beneficial in the diagnosis of the in-
flammatory process in the early period for a variety
of diseases like cancer. Uric acid may be beneficial
to identify this process in the early period. To the best
of our knowledge to date, there is no study assess-
ing the serum uric acid levels in patients with newly
diagnosed PCa. This study was designed to deter-
mine serum uric acid levels in patients during biopsy
for cancer diagnosis. According to our hypothesis,
due to the increased oxidant compounds in cancer
patients, there should be a reduction in serum uric
acid levels, which is considered to be an antioxidant
material.

The aim of this study was to investigate whether se-
rum uric acid levels were different in patients with
new PCa diagnosis compared to their healthy peers.

MATERIAL AND METHODS

This study was completed in the Urology clinic of
Ordu University Education Research Hospital. The
study received permission from the local ethics com-
mittee of Ordu University (No: 2016/78). Data be-
longing to 952 patients from April 2013 to April 2016
was accessed and retrospectively reviewed. Patients
abiding by the study criteria were included. This in-
cluded 117 patients applying due to a high prostate-
specific antigen (PSA) with diagnosis of prostate
cancer (Group 1) and 112 patients with normal PSA
values applying in the same period for other reasons
(control/Group 2); a total of 229 individuals were in-
cluded into the study. Group 1 comprised of patients
with a new diagnosis in stage T'lc. Laboratory inves-
tigations of patients were completed on an empty
stomach before invasive procedures.

For patients with a PSA value >4 ng/dl, possible rea-
sons for PSA increase were excluded and increased
PSA was confirmed by repeated measurements.
After informing the patients about the biopsy, pa-
tients signed a written informed consent form. Un-
der antibiotic prophylaxis, a 12-quadrant transrectal
needle biopsy was performed.

Exclusion criteria for the study included known
causes such as renal failure causing the possible
hyperuricemia, lympho-myelo proliferative and he-
molytic diseases, gout and advanced stage prostate
cancers. The age, body mass index (BMI), waist cir-
cumference, additional diseases, cigarette and alco-
hol use in patients were recorded. Additionally se-
rum uric acid levels, PSA value, c-reactive protein

(CRP), white blood cells (WBC), neutrophil (neu),
neutrophil/lymphocyte ratio (neu/Lym), sedimenta-
tion rate, fibrinogen, lipid panel and pathology re-
sults of the biopsy were recorded.

Statistics

Parameters with normal distribution are given
as mean *SD (standard deviation), while param-
eters with non-normal distribution are given as me-
dian * interquartile range (IQR). The Kolmogorov-
Smirnov test was used to assess data with normal
distribution, while the Shapiro-Wilk test was used
to assess parameters with non-normal distribution.
For comparison between groups the Student t test
was used for parametric data analysis, while the
Mann Whitney U test was used for nonparametric
data. For correlation analysis the Pearson test was
used for parametric data, while the Spearman cor-
relation test was used for non-parametric data.
All statistical analyses were completed with "SPSS
for Windows Version 20.0" program. Data with p val-
ue <0.05 were accepted as significant.

RESULTS

The age distribution in the groups was 67.6 +9.4
years for Group 1 (PCa) and 62 =*8.5 years for
Group 2 (control). There were differences between
the groups in terms of age (p <0.001). There were
no differences between the groups in terms of ad-
ditional diseases like hypertension, heart disease
and diabetes (p >0.05). The distribution of waist
circumference in the groups was 99.7 £12.8 cm for
Group 1 and 98.3 +12.2 cm for Group 2 (p = 0.42).
The distribution of body mass index (BMI) between
the groups was 27.7 =3.4 and 27.4 +4.1 respectively
(p = 0.63) (Table 1).

The distribution of PSA in Group 1 and 2 was de-
termined as 6.87 £7.27 and 0.91 +0.6 ng/dl, respec-
tively (p <0.001). The distribution of uric acid levels
in the groups was 5.05 +1.14 mg/dl in Group 1 and
6.04 =1.12 mg/dl in Group 2. The serum uric acid
levels were identified to be reduced in the prostate
cancer group (p <0.001). The distribution of CRP
(mg/dl), an inflammatory marker, in the groups
was 0.24 =0.37 and 0.18 *0.33, respectively. CRP
was identified to be increased in the prostate can-
cer group (p = 0.039). Similarly the distribution
of WBC was 6.9 =1.1 and 6.5 =.4 (p = 0.04), neu-
trophil count was 4.1 1.2 and 3.7 £1.1 (p = 0.04),
sedimentation rate was 16 *17 and 10 =*6.7
(p = 0.03), fibrinogen levels were 321 =75 and
335 =447 (p = 0.02), and neu/lym ratio was
2.15 £1.1 and 2.08 =0.96 (p = 0.02) in the groups,
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respectively (Table 2). There were no differences be-
tween the groups in terms of cholesterol, triglycer-
ide, HDL and LDL levels (Table 3).

DISCUSSION

This study is the first to measure uric acid levels
in serum of patients applying with a high PSA and
receiving prostate cancer diagnosis after a biopsy.
The results of the study found that uric acid levels
measured in serum were reduced in the PCa group
when compared to the control group. Addition-
ally, there was an increase in inflammatory mark-
ers measured in the serum, indicating the presence
of an inflammatory environment in patients with
prostate cancer. These results show that the inflam-
matory process affects the development process
of PCa. The reason for the reduction in uric acid lev-
els measured in the serum of patients with prostate
cancer is that uric acid is consumed during neutral-
ization of increasing oxidant compounds in the in-
flammatory environment.

Prostate cancer is a disease commonly seen in men
with advancing age. The definite cause of this dis-
ease is not fully known. Many studies in recent times
have provided an increasing amount of evidence
about a correlation between PCa and an inflam-
matory process. For example, macrophages related
to many angiogenic factors and immunosuppressive
cytokine secretion have been found in all human and
rat cancers. Additionally oncogenic genes frequently
target the pro-inflammatory pathways directly or
indirectly, supporting this correlation. For example,
oncogenic genes (RAS) activates synthesis of an in-
flammatory cytokine interleukin-8 (IL-8). Other
oncogens such as c-myc and bcl-2 inhibit apoptosis
[8]. A study by Cohen et al. showed the presence
of microbial agents that might be related to chronic
inflammation in a significant portion of prostate can-
cer specimens. The authors reported the inflamma-
tory process might be an important trigger for PCa
development [9]. In conclusion, the inflammatory
environment causes the release of many pro-inflam-
matory cytokines and oxidative compounds causing
oxidative stress. Oxidative stress is related to DNA
damage and carcinogenic processes. A study on this
topic reported that the inflammatory environment
triggered the proliferation of prostate cancer cells
[2, 3]. A previous study reported a close correlation
between PCa and cholesterol and considered that
this effect occurred due to oxidative stress. A study
by Homma et al. showed that lipids triggered oxi-
dative stress and carcinogenesis in prostate tissue.
The authors reported that oxidative stress was the
main cause for cancer development [10]. Miyake

Table 1. Properties of prostate cancer and control groups

Pca

Groups (prostate cancer) (:]Zoznirloi) P-value
(n=117)
égs?ta(r:ls::(szl)t()!qv?:;oins)lj 67.649.4 62485  <0.001*
BMI (Body Mass Index) 27.7+3.4 27.4+4.1 0.63
Waist circumference (cm) 99.7 £12.8 98.3+12.2 0.42
Smoking habit (n) % 10.3% 8.8% 0.61
Alcohol consumption (n) % 35% 37% 0.95

*(p <0.05).

Table 2. Distribution of serum parameters of prostate cancer
and control group patients

Groups G(r;:g nlcha)) (?:;?::folz) P-value
(mean £SD)

F:gA/é'T)';OState specficAntigen) g g74777:  091:06°  <0.001*
Uric Acid 5.05 +1.14 6.04+1.12  <0.001*
CRP (C-reactive protein) (mg/dl)*  0.24 £0.37° 0.18+0.33° 0.039*
WBC (White Blood Cells) 6.9+1.1 6.5+1.4 0.041
Neu (Neutrophils) 4.1+1.2 3.7+1.1 0.043
Sedimentationa 16 +17° 10 +6.7° 0.031*
Fibrinogena 321+75° 335 +44.7° 0.023
Neu/Lym (Lymphocytes) ratio 2.15+1.10° 2.08+0.96° 0.021*

median +IQR (Interquartile Range) used instead of mean +Sd, *p <0.05.

Table 3. Lipid distribution of groups

Group 1 Group 2
Groups (Pca) (control) P-value
(mean £SD)  (mean 1SD)

Cholesterol (mg/dl) 199.8 +40.5 203 +46.8 0.67
Triglyceride (mg/dl) 110 +79° 129.5 +65.2° 0.13
LDL (Low Density Lipoprotein) 1,0 3,47 40 1353 241 0.51
(mg/dl)
HDL (High Density Lipoprotein) 197 4341970 0071

(mg/dI)

@ median +IQR used instead of mean +Sd, *p <0.05).

et al. supported these results. Their study report-
ed that oxidative stress played an important role
in the process of prostate cancer development [11].
In short, chronic inflammation is a complicated and
lively process involving many cells and mediators
and appears to be an important initial mechanism
for cancer development. This view is supported by
the fact that some cancer cases developed, based
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on a chronic inflammatory foundation. Exam-
ples may be given including gastric cancer based
on chronic gastritis, esophageal cancer based on
esophageal reflux, hepatocellular cancers based on
cirrhosis and bladder and renal cancers based on uri-
nary tract stones [8, 12, 13]. In the results of our
study, the presence of an inflammatory environment
in the PCa group was proven by the increased in-
flammatory marker levels like CRP, sedimentation
rate, neutrophil count and neu/lym ratio.

As a result, the suppression of inflammation has
been proposed by some authors to play a critical role
in protection against cancer. Some studies on this
topic have reported a protective effect of some non-
steroidal anti-inflammatory (NSAID) medications
on colon cancer [14]. Hahm et al. supported these
results. The authors of this study showed that an-
tioxidant medications suppressed the proliferation
of PCa cells [15].

Uric acid is obtained by the oxidation of xanthine and
hypoxanthine by the xanthine oxidoreductase (XOR)
enzyme. This enzyme is the rate-limiting step for uric
acid production. Studies have reported uric acid to
be an antioxidant as strong as ascorbic acid. The ex-
cessive increase in the amount of oxidant compounds
in an inflammatory process is known to destroy cell
and DNA structure by lipid peroxidation. Antioxi-
dant compounds remove the oxidant compounds and
positively affect the cancer development process.
Studies on this topic have shown a protective effect
of uric acid against cancer [16]. Ames et al. first
brought the protective effect against cancer to the
agenda. The authors reported that uric acid played
an important role in suppressing lipid peroxidation
and free oxygen radicals formation. This study re-
ported that uric acid was a strong antioxidant and
had a protective effect against cancer [17]. Later
studies reported a correlation between uric acid and
many diseases with an inflammatory basis. Shiva
et al. investigated patients with oral lichen planus,
considered to be an inflammatory disease, in terms
of antioxidant markers including uric acid. The study
reported that uric acid was correlated with an anti-
oxidant capacity and might be a beneficial marker
for the use in diagnosis and following the progression
of the disease [18]. Another study investigating the
correlation between uric acid and coronary vascu-
lar disease reported that uric acid protected against
oxidative inactivation of endothelial enzymes.
The authors reported that uric acid was important
in suppressing oxidative injury in the coronary mi-
crovascular system [19].

Another study by Linder et al. investigated the cor-
relation between uric acid and colorectal cancer.
The authors reported that in colorectal cancer pa-

tients, the XOR enzyme was reduced in tumor tis-
sue compared to the control group. Additionally, this
study reported a correlation between XOR enzyme
expression and histologic cancer stage, progression
and survival [20]. Another study investigated the
correlation between lung cancer and XOR expres-
sion. This study found that low XOR expression
had a close correlation with shortened survival
and bad prognosis [21]. Though this study showed
a correlation between uric acid and cancer prognosis,
the cause of this effect is not fully understood. This
effect is probably related to the antioxidant capac-
ity of uric acid. A study by Dziaman et al. explained
this topic. This study investigated the correlation
between the antioxidant capacity and colon cancer.
The study measured oxidative stress, oxidative DNA
damage and antioxidant capacity (serum uric acid,
Vit A, Vit E and Vit C). The authors reported that
antioxidant capacity was correlated with uric acid
and this situation was important for survival [22].
Additionally they proposed that this might be used
as a predictor to assess the efficacy of cancer treat-
ment. In another study, Taghizadeh et al. investi-
gated the correlation between cancer-linked mortal-
ity and uric acid levels. The authors reported that
high serum uric acid levels were correlated with
low mortality risk linked to cancer [7]. Anoth-
er study related to uric acid by Shi et al. reported
that uric acid was important in stimulating the
immune cells [23]. This effect of uric acid may be
important for the protective effect against cancer
A reduction in the uric acid levels may be related
to cancer, on one hand through the reduced antioxi-
dant capacity or on the other hand by suppression
of the immune system. In our study this situation
may be another cause for the low uric acid levels
in the prostate cancer group. Our results are in ac-
cordance with a previous study by Akinloye et al.
In this study using uric acid as an antioxidant, the
correlation between oxidant and antioxidant param-
eters and PSA level was investigated. The authors
reported that oxidative stress was increased in the
group with high PSA levels. This study also proposed
that uric acid levels are reduced along with the anti-
oxidants in the group with the high PSA values (in-
creased PCa risk) [24].

Some studies have not shown a protective effect
of uric acid and even proposed that it triggers the
inflammatory process [25]. In a study on the corre-
lation between uric acid and inflammation, inflam-
matory markers, IL-6, TNF-a (tumor necrosis factor
alpha), and CRP were used. The authors reported
a positive correlation between uric acid and these
inflammatory markers [26, 27]. The protective ef-
fect of uric acid against cancer has not been shown
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by all studies. One of these studies by Boffetta et al.
monitored 16857 gout patients in the long term and
investigated whether uric acid had a protective ef-
fect against cancer. Over the years of monitoring,
the protective effect of uric acid against cancer was
not observed in these patients [28]. Some stud-
ies have proposed that it triggers the development
of cancer. A study by Kolonel et al. on this topic found
a positive correlation between PCa and high uric
acid levels. However, this study did not show a pro-
tective effect of uric acid against prostate cancer and
at the same time the correlation with recurrence was
not shown [16]. Another study by Sangkop et al. re-
ported that uric acid initiated the pathway for pros-
tate cancer progression. The authors proposed that
the development of tolerance against factors inhibit-
ing growth of cancer cells was important [29]. Anoth-
er study by Fini et al. found that increased extracel-
lular uric acid levels protected the cancer cells from
oxidative compounds. Additionally they reported
that uric acid was important for proliferation, migra-
tion and survival of tumor cells [30]. Hammarsten
et al. proposed that high uric acid levels were a pre-
dictor of future development of PCa [31]. These re-
sults do not agree with the results of our study. The
reason for this difference may be due to the different
methods used as the standard in the studies.

As observed in the literature, there is confusion
about uric acid. The use of different methods in the
studies, cancer stage, sex, and measurement time
of uric acid may be among the many reasons for this
confusion. We believe that the cancer stage, when
uric acid is measured, is very important. As it is
known, due to the high rate of turnover of cancer
cells in cancer patients’ serum, uric acid levels may
increase in relation to the tumor load. Also, addition-
al diseases, medications or cancer itself may affect
uric acid metabolism in cancer patients. We think
that serum uric acid levels increase secondarily,
during the cancer development process. As a result,
in this study the increase in serum uric acid levels
may be due to cancer itself, either directly or indi-
rectly. To definitively establish the correlation be-
tween uric acid and cancer, we believe studies mea-
suring uric acid in the period when cancer is newly
diagnosed, or beforehand, are necessary. In our study,
uric acid levels were examined in the period of a new
diagnosis of cancer.

In our study, the serum uric acid levels and inflam-
matory parameters were compared between patients
applying with a high PSA and PCa identified on bi-
opsy and a control group. This study measured uric
acid in a relatively early period of the disease and

we believe it is important, as it does not include
any gender differences that may affect the uric acid
levels (e.g., estrogen increases uric acid excretion).
The study results identified that uric acid levels were
reduced in the PCa group compared to the control
group. Additionally inflammatory markers exam-
ined in the serum, like CRP, neutrophil and WBC,
were increased in the PCa group. These results are
in accordance with previous studies, supporting
the close correlation between prostate cancer and
the inflammatory process. The cause of the reduc-
tion in uric acid levels in the PCa group may be due
to the increase in oxidant compounds in the in-
flammatory environment. Uric acid may be an an-
tioxidant compound consumed during the removal
of oxidant compounds from the environment. Anoth-
er reason, as reported by Fini et al., is that, as uric
acid is a material that protects cancer cells from oxi-
dant compounds, the excessive oxidant compounds
formed in the tumor microenvironment may con-
sume it. However, we believe there is a need for mul-
ticenter, prospective studies on this topic including
larger numbers of patients.

There are some limitations to this study. These in-
clude the low number of patients, the single center
results and the retrospective nature of the study.
However, despite these limitations, we believe that
this study is important as it is the first study to mea-
sure uric acid levels in serum in PCa patients with
a new diagnosis and the results are noteworthy.

CONCLUSIONS

For early diagnosis of prostate cancer, with known
close correlation to the inflammatory process, the
use of biomarkers showing the early inflammation
process may be beneficial. In our study we identified
that serum uric acid levels were reduced in patients
with prostate cancer diagnosis when compared to the
control group. This study also proved the presence
of an inflammatory environment in cancer patients
due to the increases in the inflammatory marker
levels. These results show that serum uric acid lev-
els are a marker that may be used for diagnosis and
prevention of PCa. Early recognition of the reduc-
tion in serum uric acid levels may be beneficial in
terms of precautions to slow down the inflammation
such as starting an anti-inflammatory or antioxidant
treatment and stopping habits which cause oxidative
damage.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.



References

1.

10.

11.

CENTRAL EUROPEAN JOURNAL OF UROLOGY

Fleshner NE, Kucuk O. Antioxidant dietary
supplements: Rationale and current status
as chemopreventive agents for prostate
cancer. Urology. 2001; 57: 90-94.

Vaca CE, Wilhelm J, Harms-Ringdahl M.
Interaction of lipid peroxidation products
with DNA. Mutat Res. 1988; 195: 137-149.

Pathak SK, Sharma RA, Mellon JK.
Chemoprevention of prostate cancer
by diet-derived antioxidant agents
and hormonal manipulation (Review).
Int J Oncol. 2003; 22: 5-13.

Finak G, Bertos N, Pepin F, et al.
Stromal gene expression predicts
clinical outcome in breast cancer.
Nat Med. 2008; 14: 518-527.

Glantzounis GK, Tsimoyiannis EC, Kappas AM,
Galaris DA. Uric acid and oxidative stress.
Curr Pharm Des. 2005; 11: 4145-4151.

Strasak AM, Rapp K, Hilbe W, et al.
VHM&PP Study Group The role of serum
uric acid as an antioxidant protecting
against cancer: prospective study in more
than 28 000 older Austrian women. Ann
Oncol. 2007; 18: 1893-1897.

Taghizadeh N, Vonk JM, Boezen HM.
Serum uric acid levels and cancer mortality
risk among males in a large general
population-based cohort study. Cancer
Causes Control. 2014; 25: 1075-1080.

Demaria S, Pikarsky E, Karin M, et al.
Cancer and inflammation: promise
for biologic therapy. J Immunother.
2010; 33: 335-351.

Cohen RJ, Shannon BA, McNeal JE,
Shannon T, Garrett KL. Propionibacterium
acnes associated with inflammation

in radical prostatectomy specimens:

a possible link to cancer evolution?

J Urol. 2005; 173: 1969-1974.

Homma Y, Kondo Y, Kaneko M, et al.
Promotion of carcinogenesis and
oxidative stress by dietary cholesterol
in rat prostate. Carcinogenesis. 2004;
25:1011-1014.

Miyake H, Hara |, Kamidono S, Eto H.
Oxidative DNA damage in patients with
prostate cancer and its response to
treatment. J Urol. 2004; 171: 1533-1536.

13.

14.

15.

16.

17.

18.

19.

20.

. Palazzetti A, Oderda M, Falcone M,

et al. Osteoclast-Like Giant Cell
Carcinoma Hidden by a Bladder
Stone in a Patient With Neurogenic
Bladder. Clin Genitourin Cancer.
2016; 14: e127-130.

Shih CJ, Chen YT, Ou SM, Yang WC,
Chen TJ, Tarng DC. Urinary calculi
and risk of cancer: a nationwide
population-based study. Medicine
(Baltimore). 2014; 93: e342.

Chan AT, Ogino S, Fuchs CS. Aspirin
and the risk of colorectal cancer

in relation to the expression of
COX-2. N Engl J Med. 2007; 356:
2131-2142.

Hahm ER, Singh SV. Honokiol causes
GO-G1 phase cell cycle arrest

in human prostate cancer cells

in association with suppression

of retinoblastoma protein level/
phosphorylation and inhibition

of E2F1 transcriptional activity.

Mol Cancer Ther. 2007; 6: 2686-2695.

Kolonel LN, Yoshizawa C, Nomura AM,
Stemmermann GN. Relationship

of serum uric acid to cancer occurrence
in a prospective male cohort. Cancer
Epidemiol Biomarkers Prev. 1994;
3:225-228.

Ames BN, Cathcart R, Schwiers E,
Hochstein P. Uric acid provides

an antioxidant defense in humans
against oxidant- and radical-caused
aging and cancer: a hypothesis.
Proc Natl Acad Sci USA. 1981; 78:
6858-6862.

Shiva A, Arab S. Evaluation of Uric Acid,
Total Antioxidant and Lipid Peroxidation
Parameters in Serum and Saliva of Patients
with Oral Lichen Planus Glob. J Health Sci.
2016; 8: 58037.

Becker BF. Towards the physiological
function of uric acid. Free Radic Biol
Med. 1993; 14: 615-631.

Linder N, Martelin E, Lundin M, et al.
Xanthine oxidoreductase- clinical
significance in colorectal cancer

and in vitro expression of the protein
in human colon cancer cells.

Eur J Cancer. 2009; 45: 648-655.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

. Kim AW, Batus M, Myint R, et al. Prognostic

value of xanthine oxidoreductase
expression in patients with non-small cell
lung cancer. Lung Cancer. 2011; 71: 186-190.

Dziaman T, Banaszkiewicz Z, Roszkowski K,
et al. 8-Oxo-7,8-dihydroguanine and uric
acid as efficient predictors of survival in
colon cancer patients. Int J Cancer. 2014;
134:376-383.

Shi'Y, Evans JE, Rock KL. Molecular
identification of a danger signal that
alerts the immune system to dying
cells. Nature. 2003; 425: 516-521.

Akinloye O, Adaramoye O, Kareem O.
Changes in antioxidant status and lipid
peroxidation in Nigerian patients with
prostate carcinoma. Pol Arch Med Wewn.
2009; 119: 526-532.

Lobo JC, Stockler-Pinto MB, da Nobrega AC,
Carraro-Eduardo JC, Mafra D. Is there
association between uric acid and
inflammation in hemodialysis patients?
Ren Fail. 2013; 35: 361-366.

Lyngdoh T, Marques-Vidal P, Paccaud F,

et al. Elevated serum uric acid is associated
with high circulating inflammatory
cytokines in the population-based Colaus
study. PLoS One. 2011; 6: e19901.

Ruggiero C, Cherubini A, Miller E, et al.
Usefulness of uric acid to predict changes
in C-reactive protein and interleukin-6

in 3-year period in Italians aged 21 to 98
years. Am J Cardiol. 2007; 100: 115-121.

Boffetta P, Nordenvall C, Nyrén O, Ye W. A
prospective study of gout and cancer. Eur
J Cancer Prev. 2009; 18: 127-132.

Sangkop F, Singh G, Rodrigues E, Gold E,
Bahn A. Uric acid: a modulator of prostate
cells and activin sensitivity. Mol Cell
Biochem. 2016; 414: 187-199.

Fini MA, Elias A, Johnson RJ, Wright RM.
Contribution of uric acid to cancer risk,
recurrence, and mortality. Clin Transl Med.
2012; 1: 16.

Hammarsten J, Damber JE, Peeker R,
Mellstrém D, Hogstedt B. A higher
prediagnostic insulin level is a prospective
risk factor for incident prostate cancer.
Cancer Epidemiol. 2010; 34: 574-579.



