Hameed et al. Iraqi Journal of Science, 2026, Vol. 67, No.9, pp: 4646-4654
DOI: 10.24996/ijs.2026.67.9.1

Iraqi
Journal of
Science

o ——

ISSN: 0067-2904

Evaluation of kidney function tests and serum levels of carcinoembryonic
antigen, polypeptide- specific antigen, and total oxidative stress in Iraqi
women colorectal cancer patients with chronic kidney disease

Areej Sh. Hameed", Israa F. Ascar, Bushra F. Hassan
Department of Chemistry, College of Science for Women, University of Baghdad, Baghdad, Iraq.

Received: 21/1/2025 Accepted: 24/7/2025 Published: 30/9/2026

Abstract

Colorectal cancer is the second leading cause of cancer-related deaths and the
third most frequently diagnosed non-skin cancer. Chronic kidney disease can lead to
elevated serum carcinoembryonic antigen concentrations. Therefore, this study
sought to evaluate how chronic kidney disease affects the prediction accuracy of
carcinoembryonic antigen in Iragi women patients with colorectal cancer. The study
aims to measure carcinoembryonic antigen levels, renal function tests, and
antioxidant levels in patients with colon cancer. Between February and the end of
May 2022, a total of 80 female participants, comprising 40 patients and 40 healthy
controls, aged 26 to 82 years—were recruited for the case-control study by the
Gastroenterology and Liver Diseases Teaching Hospital A15 Biosystems assays
creatinine, uric acid, and urea, while the ELISA assays Tissue peptide-specific
antigens, total antioxidant status, carcinoembryonic antigen, and total oxidative
status. The results showed that the levels of carcinoembryonic antigen, peptide-
specific antigen and total antioxidant status in the patient group were significantly
higher P-value <0.0001than those in the control group, but their total antioxidant
status was significantly lower P-value <0.0001 than that in individuals with elevated
creatinine, uric acid and urea levels in the control group. This study showed a clear
relationship  between peptide-specific antigens, total antioxidant status,
carcinoembryonic antigen, total oxidative status levels, and renal function
(creatinine, uric acid, and urea) and colorectal cancer risk.

Keywords: carcinoembryonic antigen, chronic kidney disease, tissue polypeptide
specific antigen, total oxidative status, Colon Cancer, Tumors markers.
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1. Introduction

According to the World Health Organization (WHO), cancer is the leading cause of death
globally. In addition, colorectal cancer (CRC) is recognized as one of the leading causes of
death in the world. A variety of techniques and approaches have been used to treat CRC and
other forms of cancer [1]. In 2020, the World Health Organization reported 1.93 million cases
of CRC, with 935,000 confirmed deaths, making CRC the third most common type of cancer
[2]. CRC is among the most prevalent cancers globally. It ranks second in second second-
highest mortality rate and the fourth highest morbidity rate [3]. CRC occurs in the glandular
epithelial cells of the large intestine and is also known as colorectal adenocarcinoma. Cancer
arises when a series of epigenetic or genetic changes occurs in specific epithelial cells. Due to
abnormally high rates of replication and survival, the over proliferating cells give rise to
benign adenomas that can subsequently develop into cancer and spread over decades. [4].
CRC is a genetically heterogeneous malignancy, with approximately 40% of cases harboring
KRAS and an additional 10% harboring BRAF oncogenic mutation [5]. Age has a greater
impact on the incidence of CRC than other demographic factors. Rarely is sporadic colorectal
cancer discovered before the age of 40. 90% of occurrences of this illness occur beyond the
age of 50, and its prevalence has grown significantly between those ages. As a result,
colorectal cancer mortality starts to climb gradually around the age of five and quickly as
people become older [6]. The increased rate of colon cancer patients in industrialised nations
is linked to factors that increase the risk of carcinogenesis, including inactivity, an unhealthy
diet high in fat and calories, obesity, and a sedentary lifestyle [7]. One conjugated
polypeptide chain makes up TPS (tissue polypeptide specific antigen). It is created throughout
the molecular cycle's S and G2 phases and released into the cells following mitosis[8]. TPS is
used in the diagnosis and management of chemotherapy for gastrointestinal tract cancers,
primarily colorectal and pancreatic. The relationship between TPS concentration in blood and
neoplasm cell proliferation depends on the rate of cell division[9]. An elevated level of TPS in
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tumors denotes tumor hyperplasia before the formation of the mass[10]. To assess the overall
level of oxidative stress, total oxidant status (TOS) and total antioxidant status (TAS) are
markers of oxidative stress [11]. According to Pere, et al.[12], a variety of endogenous and
external variables may have an impact on oxidative state and modify the capacity of gut
epithelial cells to withstand harmful metabolic stresses. Although several studies have shown
that oxidative stress plays a significant role in carcinogenesis [13, 14], the authors were
unsure if oxidative stress is a result of the pathophysiology of CRC. This prompted us to look
into the antioxidant content of CRC patient sera. A glycoprotein called CEA is created in the
large bowel's cells. A highly useful marker for the therapy and monitoring of the illness,
elevated CEA levels are present in 70% of CRC patients at the time of diagnosis [8].
Metabolic byproducts like serum urea, uric acid, or creatinine- commonly used to assess
kidney function, may also provide important insights into the etiology of cancer [15].
Comparable differences in blood urea levels, the last metabolite formed after the breakdown
of amino acids, indicate that this measure may be utilized as a replacement for other early
detection methods for these kinds of malignancies [16]. The breakdown of arginine and
glycine produces creatinine, which has been studied in several malignancies and found to
have prognostic properties in a number of epithelial tumors [17]. Along with free purine
nucleotides, hypoxanthine, and xanthine, uric acid is the last byproduct of the nucleotide
metabolic cycle, which denotes the catabolism of nucleic acids. Due to its antioxidant
properties, uric acid is the most significant molecule according to our prior understanding
[18,19] discovered that uric acid levels were substantially correlated with the prognosis of
colon cancer patients. The study aims to measure carcinoembryonic antigen levels, renal
function tests, and antioxidant levels in patients with colon cancer.

2. Materials and Methods

The study was conducted from February to the end of May 2022, and the age range of
patients and healthy individuals was 26-82 years. Patients were recruited from a
Gastroenterology and Liver Diseases Teaching Hospital in Baghdad, Iraq. The symptoms and
signs of the disease were diagnosed by specialist doctors at the hospital, and the patient was
clinically and histologically diagnosed with colorectal cancer (stage III). The patient's
complete medical history was evaluated to exclude any existing systemic disease or ongoing
treatment that could affect the biochemical parameters to be measured. Approximately 5 mL
of venous blood was collected from each person, allowed to stand for 15 min and centrifuged
at 3000 rpm for 10 min. The resulting serum was stored at -20°C for further analysis.
Serum creatinine, uric acid, and urea levels were determined using the protocol of the
commercially available A15 biosystems (Spain). Automated ELISA microplate reader
analyzer [model IRE 96-SFRI - MedicalExpo (Spain)] using the instructions of the
commercially available MyBioSource. (UK) product used to measure TPS, TAS, CEA and
TOS concentrations in serum.

3. Statistical analysis

The Statistical Software for the Social Sciences (SPSS) program version 20.0 was used to
compare the two groups and analyze all data using descriptive statistics and t tests. Standard
errors (SE) are used to express the values obtained. To determine the correlations among all
study variables, Pearson correlation analysis was also performed. The statistical test was
significant at p < 0.05 and highly significant at p <0.01 with a 95% confidence interval.

Results

All data obtained were statistically analyzed and presented as mean =+ standard error. The
differences in P values were also included to verify the levels of the studied parameters
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between colorectal cancer patients and controls. Table 1 presents the calculated means = SE
for control and patient sera (TPS, TAS, CEA, and TOS).

The results demonstrated that, compared to the control group, patients with colorectal
cancer exhibited significantly elevated serum levels of TPS, TAS, CEA, and TOS (P <
0.0001).

Tablel: Levels of parameter in colorectal CA patients and controls.

Mean+S.E
Parameter Control Patient P-value
No.=40 No.=40
TPS(ng/ml) 33.98+1.22 255.87+3.99 0.0001
TAS(U/ml) 24.73+1.19 6.19+2.38 0.0001
CEA(ng/dl) 68.55+4.08 364.48+12.43 0.0001
TOS(U/mL) 11.5+0.52 102.05+2.62 0.0001
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Figure 1: TPS ng/ml in colorectal CA patients and controls

Renal function tests

The results presented in Table 2 indicate significant differences in creatinine, urea and uric
acid between the patient group and the control group (P=0.0001), with the patient group
exhibiting higher concentrations of these markers compared to the healthy group.

Table 2: Levels of Renal function tests in colorectal CA patients and controls

Mean+S.E
parameter Control Patient P-value
No.=40 No.=40
Creatinine(mg/dl) 0.85+0.02 3.08+0.16 0.0001
Urea (mmol/L) 3.38+0.07 7. 41+0.17 0.0001
Uric acid(mg/dl) 4.68+0.11 9.65+0.05 0.0001

Pearson correlation analysis was used to examine the correlations between all parameters
considered in this study. Table 3 summarizes the final results.

4649



Hameed et al. Iraqi Journal of Science, 2026, Vol. 67, No.9, pp: 4646-4654

Table 3: Correlations (r values) between variables in the colorectal CA group of patients

Parameters TPS TAS CEA TOS Creatinine Urea Uric acid
TPS 1 0.085 0.272 0.205 -0.159 -0.120 -0.157
TAS 0.085 1 0.113 0.086 0.432" -0.313" -0.320°
CEA 0.272 0.113 1 -0.105 -0.171 -0.431" 0.115
TOS 0.205 0.086 -0.105 1 -0.069 0.154 -0.163

Creatinine -0.159 0.432" -0.171 -0.069 1 0.102 -0.392"
Urea -0.120 -0.313" -0.431™ 0.154 0.102 1 -0.105

Uric acid -0.157 -0.320" 0.115 -0.163 -0.392" -0.105 1

**, Correlation is significant at the 0.01 level.
*. Correlation is significant at the 0.05 level.

This study found that serum TAS was significantly positively correlated with creatinine,
and serum CEA was highly significantly positively correlated with urea and uric acid
(P>0.01). The final analysis showed that uric acid and creatinine were negatively correlated
with TAS (P>0.05).

Discussion

Colon cancer is an abnormal growth of cells in the large intestine. Sometimes growth is
restricted for a relatively long time before becoming malignant and then spreading through
the intestinal wall to lymph nodes and other parts of the body [20,21]. Colon cancer and rectal
cancer are usually grouped because they have many common features [22]. TPS may be
particularly suitable for early tumors. Among 60-80 % of CRC patients, the concentration of
TPS increases [23]. Seventy-five percent of the patients showed elevated TPS levels,
confirming its association with colon cancer and rectal cancer. Among the patients with high
levels of TPS, the survival time is significantly short [24], which is consistent with our study.
Since numerous studies have demonstrated that oxidative stress plays a significant role in
carcinogenesis, the authors are unsure as to whether oxidative stress is a result of the
pathogenesis of colorectal cancer [25].

A large number of free radicals, decreased antioxidant activity, increased oxidative stress,

interference with data measurement, and experimental errors are all side effects of
radiotherapy and chemotherapy, which can inhibit or kill cancer. Additionally, J. F.Feng, etal
showed that chemotherapy-treated CRC patients had significantly lower total antioxidant
capacity (TAC) than chemotherapy-untreated CRC patients. [26]
Studies that only focus on TAS are ineffective, in addition to experimental influence factors.
Independent tests of TAS or TOS may not accurately reflect a subject's OxS status, according
to a previous study. The body's oxidation-antioxidant system, whether at the tissue or cellular
level, can maintain a dynamic balance when TAS and TOS increase or decrease concurrently,
explaining why these values by themselves do not result in oxidative stress. At this point, OSI
can more accurately reflect the subject's level of oxidative stress. TAS and TOS should be
decided upon simultaneously as a result. [27].

Many epithelial tumors express a glycoprotein called carcinoembryonic antigen (CEA).
The first description of this affordable blood test was published by Gold and Freedman in
1965 and is part of most recommended monitoring programs. 70% of CRC patients have
elevated CEA levels at diagnosis, making it an excellent marker for post-resection treatment
and disease monitoring [8]. Although CEA is generally considered a cancer marker, a study
conducted in Taiwan by Chen et al investigated whether elevated CEA has other benefits. In a
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study of 4841 patients, 999 had elevated CEA levels [28]. According to Yaghoubi et al. [29],
which is consistent with this study, CEA has been used for many years as a trustworthy and
valid biomarker for differential diagnosis and monitoring purposes in CRC patients. TPS was
also more sensitive than CEA in detecting CRC recurrence. In addition, patients with
progressive disease had higher levels of CEA and TPS compared with patients without
evidence of disease progression. As any decline in renal function will increase these
parameters in the blood, evaluation of renal function tests (urea and creatinine) is crucial for
the diagnosis and treatment of cancerous diseases. Increased blood levels of urea and
creatinine signify a compromised kidney or kidney disease (brackets). Furthermore, renal
function parameters (urea and creatinine) are also important diagnostic markers during cancer
development. Therefore, careful monitoring of these biochemical parameters plays a crucial
role in the prognosis of the disease [30].

Additionally, a study by 33 reported lower urea levels in patients with colon cancer, which
contrasts with the findings of the present study.

Dziamn et al. found that uric acid levels were significantly correlated with the prognosis of
patients with colon cancer. [31]. However, only a few epidemiological studies have
investigated this association. Ko et al did not report evidence of a protective association
between SUA and colon cancer. [32], which conflicts with this finding.

Similarly, according to a cohort study of Japanese men conducted in Hawaii, there was no
association between SUA levels and the risk of colorectal cancer [ 33]. On the other hand, in a
large Swedish cohort study, [34] reported that SUA levels were positively correlated with
colorectal cancer incidence. This is consistent with our findings in this study.

Conclusion

In conclusion, this study showed a clear association between TPS, TAS, CES, TOS levels
and renal function markers (creatinine, uric acid, and urea) with the risk of colorectal cancer.
CEA is the most commonly examined marker when a gastrointestinal tumor is suspected, and
elevated serum CEA levels may be associated with carcinogenesis. For 50% of patients, this
is an indicator of tumor recurrence after tumor removal.

Ethical Approval:

On November 14, 2021, the local ethics committee approved this study, which adheres to
the ten ethical principles outlined in the Declaration of Helsinki. The Scientific Committee
supported this study at the Department of Chemistry/College of Sciences for Women,
University of Baghdad.

Contflict of interest

The authors declare that they have no conflict of interest.
- Ethical Clearance: The project was approved by the local ethical committee in University
of Baghdad.

Acknowledgments:
The authors would like to extend our thanks and appreciation to the workers in
Gastroenterology and Liver Diseases Teaching Hospital for their continued willingness to
help us during this study.

4651



Hameed et al. Iraqi Journal of Science, 2026, Vol. 67, No.9, pp: 4646-4654

References

[1] H.M. Balaky, “ Potential role of 8-hydroxyguanosine and some pro inflammatory cytokines as
biomarkers in colorectal cancer Iraqi patients” Baghdad Science Journal , Vol.20,no.1,pp. 0082 ,
2023 https://dx.doi.org/10.21123/bsj.2022.6778

[2] E. Morgan, M. Arnold, A. Gini, F. Bray, M. Laversanne, A. J. Sasieni, C. A. de Sousa, M. R. N.
Dos Santos, and J. Ferlay, “Global burden of colorectal cancer in 2020 and 2040: incidence and
mortality estimates from GLOBOCAN”, Gut, Vol. 72, No. 2, pp. 338-344, 2023, DOL
10.1136/gutjnl-2022-327736

[3] N.Falih Soliman, and B. Jasim Mohamad, "Clinical and Histopathological Characteristics of
Colorectal Cancer in Iraq between 2015-2021.", Archives of Razi Institute ,vol. 77, no. 6,
pp.2407-2413,2022.doi: 10.22092/AR1.2022.358613.2263

[4] A. E. Kowalczyk, A. Sliwinska-Jewsiewicka, B. E. Krazinski, A. Piotrowska, J. Grzegrzotka, J.
Godlewski, P. Dziegiel, and Z. Kmie¢, “Reduced Expression of SATB2 in Colorectal Cancer and
Its Association with Demographic and Clinicopathological Parameters”, International Journal of
Molecular Sciences, Vol. 26, No. 5, p. 2374, 2025, DOI: 10.3390/ijms26052374

[5] A.J. Mustafa, H.M Balaky, and P.A.Ismail. "The role of Adipocytokines, Vitamin D, and C in
Colorectal Cancer." Baghdad Science Journal, vol.20, no. 3, pp.0690-0690, 2023.
https://dx.doi.org/10.21123/bsj.2022.7245

[6] A. Alrubaie, N.Alkhalidi, and S. Abd-Alhusain, “A clinical study of newly-diagnosed colorectal
cancer over 2 years in a gastroenterology center in Iraq”, Journal of Coloproctology (Rio de
Janeiro),vol.39, no. 3, pp. 217-22, 2019. https://doi.org/10.1016/j.jc01.2019.05.010

[7]1 M.J. Gunter ,and M.F Leitzmann, “Obesity and colorectal cancer: epidemiology, mechanisms and
candidate genes”, The Journal of nutritional biochemistry,vol.17,n03,pp.145-56,2006.
https://doi.org/10.1016/j.jnutbio.2005.06.011

[8] M. Stoian, R. Emilia, V. Stoica, RS. Gavril, A. GHERASIM, and G.RADULIAN, “Malignancy
and mortality of colorectal polyps”, The Medical-Surgical Journal, vol.l118, no.2, pp.399-406,
2014. https://pubmed.ncbi.nlm.nih.gov/25076707/

[9] M.Swiderska, B.Choromanska, E.Dabrowska, E.Konarzewska-Duchnowska, K.,Choromanska,
G. Szczurko, P.Mysliwiec, J. Dadan, J.R. Ladny, and K.Zwierz, “The diagnostics of colorectal
cancer”, Contemporary Oncology/WspotczesnaOnkologia, vol.18,n0.1,pp.1-6, 2014.

DOI: https://doi.org/10.5114/w0.2013.39995

[10] O.Erel, “A new automated colorimetric method for measuring total oxidant status”, Clinical
biochemistry, vol.38, no.12, pp.1103-11, 2005. https://doi.org/10.1016/j.clinbiochem.2005.08.008

[11] M. PerSe, “Oxidative stress in the pathogenesis of colorectal cancer: cause or
consequence?”, BioMed research international, vol.2013,no.1, p.725710,2013.
doi: 10.1155/2013/725710.

[12] M. Valko, C.J.B.Rhodes, J. Moncol, M.M. Izakovic, and M.Mazur, “Free radicals, metals and
antioxidants in oxidative stress-induced cancer” , Chemico-biological interactions, vol.160,no0.1,
pp.1-40,2006.
https://doi.org/10.1016/j.cbi.2005.12.009

[13] S. Mena, A., Ortega, and J.M., Estrela, “Oxidative stress in environmental-induced
carcinogenesis”, Mutation Research/Genetic Toxicology and Environmental Mutagenesis,
vol. 674, no.1-2, pp.36-44, 2009. https://doi.org/10.1016/j.mrgentox.2008.09.017

[14] J.S. Lee, L. Adler, H. Karathia, N.Carmel, S.Rabinovich, N.,Auslander, R.Keshet, N.Stettner,
A.Silberman, L.Agemy, and D.Helbling , “Urea cycle dysregulation generates clinically relevant
genomic and biochemical signatures”, Cell, vol.174,n0.6, pp.1559-1570, 2018.doi:
10.1016/j.cell.2018.07.019.

[15] Y. Sun, J. Li, Z. Qu, Z.Yang, X. Jia, Y.Lin, Q.He, L. Zhang, and Y. Luo, “Causal associations
between serum urea and cancer: A mendelian randomization study”,Genes, vol.12,no. 4, pp.498,
2021.doi: 10.3390/genes12040498.

[16] M. Yang, Q. Zhang, G. T. Ruan, M.Tang, X.Zhang, M. M.,Song, and H. P. Shi, “Association
between serum creatinine concentrations and overall survival in patients with colorectal cancer: a
multi-center  cohort  study”, Frontiers in  Oncology,vol. 11,pp  710423,2021.  doi:
10.3389/fonc.2021.710423.

4652


https://dx.doi.org/10.21123/bsj.2022.6778
https://doi.org/10.22092%2FARI.2022.358613.2263
https://scholar.google.com/citations?user=2UFhPv8AAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=KUiWH6IAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?user=lqtnnM8AAAAJ&hl=en&oi=sra
https://doi.org/10.5114/wo.2013.39995
https://doi.org/10.1016/j.clinbiochem.2005.08.008
https://doi.org/10.1016/j.mrgentox.2008.09.017

Hameed et al. Iraqi Journal of Science, 2026, Vol. 67, No.9, pp: 4646-4654

[17] A. O. Cetin, M. Omar, S. Calp, H.Tunca, N. Yimaz, B. Ozseker, and O.Tanriverdi,
“Hyperuricemia at the time of diagnosis is a factor for poor prognosis in patients with stage II and
III colorectal cancer (uric acid and colorectal cancer)”, Asian Pacific Journal of Cancer
Prevention: APJCP, vol.18,n0.2 , pp. 485.,2017. doi: 10.22034/APJCP.2017.18.2.485

[18] N. Mi, J. Huang, C.,.Huang, Y.Lin, Q. He, H., Wang, and W.Meng, “High serum uric acid may
associate with the increased risk of colorectal cancer in females: a prospective cohort
study”, International Jjournal of cancer, vol.150,n0.2,pp. 263-272,2022..
https://doi.org/10.1002/ijc.33807

[19] M.Al-Adlee, “Estimating Lipoxygenase and Gamma-glutamyl Transferase Activities in Sera of
Colon Cancer Patients with Partial Purification of Lipoxygenase”, Baghdad Science
Journal, vol.17,n0.2,pp. 0481-0481, 2020. DOI:http://dx.doi.org/10.21123/bsj.2020.17.2.0481

[20] Z. Vafapour, W. Troy, and A.Rashidi, “Colon cancer detection by designing and analytical
evaluation of a water-based THz metamaterial perfect absorber”, [EEE  Sensors
Journal, vol.21,n0.17,pp. 19307-19313,2021. DOI: 10.1109/JSEN.2021.3087953

[21] LKurth, N.Yamaguchi, C.Andreu-Agullo, H. S. Tian, S.Sridhar, S. Takeda, and S. F. Tavazoie,
“Therapeutic targeting of SLC6AS creatine transporter suppresses colon cancer progression and
modulates human creatine levels”, Science advances, vol.7,n0.41,pp. eabi7511,2021. doi:
10.1126/sciadv.abi7511.

[22] B. Duan, Y. Zhao, J.Bai, J. Wang, X.Duan, X.Luo, R. Zhang, Y.Pu, M.Kou, J.Lei, and S. Yang,
“Colorectal cancer: an overview”, Exon Publications, pp.1-12, 2022.

[23] M. Swiderska, B.Choromanska, E. Dgbrowska, E. Konarzewska-Duchnowska, K. Choromanska,
G.Szczurko, and K.Zwierz, “The diagnostics of colorectal cancer”, Contemporary
Oncology/Wspotczesna Onkologia, vol.18,n0.1,pp.1-6,2014. DOI: 10.5114/w0.2013.39995

[24] V. E.Baracos, L.Martin, M.Korc, D. C.Guttridge, and K. C. Fearon, “Cancer-associated
cachexia”, Nature reviews Disease  primers, vol.4,no.1,pp. 1-18, 2018.
https://www.nature.com/articles/nrdp2017105

[25] R.Santiago-Arteche, P.Muniz, M.Cavia-Saiz, C.Garcia-Giron, M. Garcia-Gonzalez, B. Llorente-
Ayala, and M. C. D. Corral, “Cancer chemotherapy reduces plasma total polyphenols and total
antioxidants capacity in colorectal cancer patients”,Molecular biology reports, vol39,pp. 9355-
9360, 2012. https://link.springer.com/article/10.1007/s11033-012-1760-3

[26] J. F.Feng, L. Lu, C. M. Dai, D.,Wang, Y. H.Yang, Y. W.Yang, and Y. S.Liu, “Analysis of the
diagnostic efficiency of serum oxidative stress parameters in patients with breast cancer at
various clinical stages”, Clinical Biochemistry, vol.49,10.9,pp.692-698,2016.
https://doi.org/10.1016/j.clinbiochem.2016.02.005

[27] J. S.Chen, K. T. Chen, W. C.Fan, J. S.Yu, Y. S.Chang, and E. C. Chan, “Combined analysis of
survivin autoantibody and carcinoembryonic antigen biomarkers for improved detection of
colorectal cancer”, Clinical chemistry and laboratory medicine, vol.48,n0.5,pp. 719-725,2010.
doi: 10.1515/CCLM.2010.123

[28] N.Yaghoubi, F. Z.Avval, M.Khazaei, A.Sahebkar, and S. H. Aghaee-Bakhtiari, “High diagnostic
and prognostic value of miRNAs compared with the carcinoembryonic antigen as a traditional
tumor marker”, Anti-Cancer Agents in Medicinal Chemistry (Formerly Current Medicinal
Chemistry-Anti-Cancer Agents),vol. 22,n0.2,pp.206-214,2022.
DOI: https://doi.org/10.2174/1871520621666210608094908

[29] D. Pandya, A. K. Nagrajappa, and K. S. Ravi, “Assessment and correlation of urea and creatinine
levels in saliva and serum of patients with chronic kidney disease, diabetes and hypertension—a
research study”,Journal of clinical and diagnostic research: JCDR, vol.10,no. 10,pp. ZC58,
2016. DOI: 10.7860/JCDR/2016/20294.8651

[30] P.Gao, Z.Mei, Z. Liu, D.Zhu, H. Yuan, R. Zhao, and X.Chen, “Association between serum urea
concentrations and the risk of colorectal cancer, particularly in individuals with type 2 diabetes: A
cohort study”, International Journal of Cancer, vol.154,n0.2,pp. 297-306, 2024. DOI:
10.1002/ij¢c.34719

[31] T. Dziaman, Z. Banaszkiewicz, K.Roszkowski, D. Gackowski, E.Wisniewska, R.Rozalski, and
R.Olinski, “8-Oxo-7, 8-dihydroguanine and uric acid as efficient predictors of survival in colon
cancer patients”, International Journal of Cancer, vol.134n0.2,pp. 376-383, 2014.
https://doi.org/10.1002/ijc.28374

4653


https://doi.org/10.22034/APJCP.2017.18.2.485
https://doi.org/10.1002/ijc.33807
https://doi.org/10.1109/JSEN.2021.3087953
https://doi.org/10.2174/1871520621666210608094908
https://doi.org/10.7860/jcdr/2016/20294.8651
https://doi.org/10.1002/ijc.34719
https://doi.org/10.1002/ijc.28374

Hameed et al. Iraqi Journal of Science, 2026, Vol. 67, No.9, pp: 4646-4654

[32] W. F. Ko, K. J.Helzlsouer, and G. W. Comstock, “Serum albumin, bilirubin, and uric acid and the
anatomic site-specific incidence of colon cancer”, JNCI: Journal of the National Cancer
Institute, vol.86,n0.24,pp. 1874-1875, 1994. https://doi.org/10.1093/jnci/86.24.1874

[33] L. N.,Kolonel, C. Yoshizawa, A. M.Nomura, and G. N. Stemmermann, “Relationship of serum
uric acid to cancer occurrence in a prospective male cohort”, Cancer epidemiology, biomarkers &
prevention: a publication of the American Association for Cancer Research, cosponsored by the
American Society of Preventive Oncology, vol.3,n0.3,pp.225-228,1994.
http://aacrjournals.org/cebp/article-pdf/3/3/225/2287471/225.

[34] A. Yiu, M.Van Hemelrijck, H.Garmo, L. Holmberg, H.Malmstrom, M. Lambe, and W.
Waulaningsih, “Circulating uric acid levels and subsequent development of cancer in 493,281
individuals: findings from the AMORIS Study”, Oncotarget, vol.8,n0.26,pp.42332,2017.
doi: 10.18632/oncotarget.16198

4654


https://doi.org/10.18632/oncotarget.16198

