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Abstract: Background: Screening for biomarkers is the 

process of finding proteins, genes, and other components 

(also known as tumor markers or biomarkers) that may 

provide details about malignancy. Each person's cancer 

has a particular pattern of biomarkers. Some biomarkers 

influence how specific cancers develop. The aim of this 

study was to use biomarkers (C7, CK7. CD117) in the 

early diagnosis of cancer of the bladder and renal cancer. 

Methods: A case-control study with 92 participants, 31 

individuals in good health as the control group and 61 

patients that correspond to the inclusion standards with 

an age range from (13 to 92) years, Kits were used to 

measure CLDN7, CK7. CD117 while Enzyme-Linked 

Immunosorbent Assay (ELISA). 

Results: The current study showed significant differences 

(p< 0.05) in the Age with significant decrease of C7, CK7 

and CD117 also showed no significant differences (p 

0.057) in the BMI of Renal groups when compared to the 

case control. Additionally results showed significant 

differences (p< 0.05) in the Age (61.9) with significant 

decrease of C7, CK7 and CD117 showed significant 

increase, also showed no significant difference in BMI 

(P> 0.285) of Bladder groups when compared to the case 

control 

Conclusion: The results of the current study 

demonstrated that the biomarkers C7, CK7, and CD117 

can be utilized to diagnose renal cancer due to they all 
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1. Introduction 

A collection of disorders distinguished by abnormal cell growth and division are referred to 

collectively by the complex and wide term "cancer." Through a process known as metastasis, it can 

impact different portions of the body, potentially invading nearby tissues and disseminating to additional 

areas of the body [1]. Cancer begins when normal cells undergo genetic mutations that cause them to 

divide and grow uncontrollably, these mutations can be caused by a variety of factors, including genetic 

predisposition, exposure to certain chemicals or substances (such as tobacco smoke or radiation), certain 

infections, unhealthy lifestyle choices, and other environmental factor[2]. There are many different types 

of cancer, including bladder cancer, renal cancer, breast cancer, lung cancer, prostate cancer, colorectal 

cancer, skin cancer, and many more. Each type of cancer has its own specific characteristics, treatment 

options, and prognosis [3]. 

Bladder cancer starts when cells in the bladder mucosa begin to grow out of control. as more 

tumors develop, they eventually develop a tumor and spread to other regions of a person's body [4].The 

10th most prevalent malignancy in the world is Bladder Cancer, and its prevalence is rapidly rising. 

According to data from the Global Cancer Observatory (GLOBO.CAN), there were 212.536 fatalities 

and 573.278 new cases of bladder cancer in only 2020, Bladder Cancer accounts for 2% of all new cases 

of malignancies in GLOBOCAN 2020, with 3,885 new instances of mortality, 9.6 per 100,000 people 

and 2.4 per 100,000 people, respectively [5]–[7]. 

Renal cell carcinoma (RCC) is the ninth most frequent kind of cancer to be reported worldwide 

[8].  Adults with (RCC) have a variety of tumors arising from the renal tubular epithelial cells[9] .RCC, 

the most common form of adult kidney cancer, is also known as renal adenocarcinoma, hypernephroma, 

and renal cancer[10]. According to the most recent Global Cancer Statistics report, about 431,288 new 

cases of kidney cancer were discovered worldwide in just 2020 (figuer1.1), the age standardized ratio 

(ASR) for this incidence rate was 6.1/100000 for men and 3.2/10000 for women, effective treatment 

options for accidental RCC have been available for several decades, and they vary from open or robotic-

assisted partial/total nephrectomy to minimally invasive percutaneous laparoscopic cryoablation and 

radiofrequency ablation, individuals with these incidental early-detected small renal tumors now have a 

better prognosis thanks to the efficacy of these treatment strategies [6], [11] . A collection of biomarkers 

will be used in this study to evaluate their use in the detection of bladder and Renal cancer. The purpose 

of the study is to demonstrate that (C7, CK7, CD117) biomarkers can be used in the clinical diagnosis 

of cancer in place of tissue biopsies. 

 

2. Materials and Methods 

61 patients were considered and diagnosed with cancer. In the study, population age ranged from 

(13-92 years) old. The study also included (31) healthy persons as control. Who visited Al-Basra 

had decreasing concentrations, but only C7 and CK7 have 

decreasing concentrations in bladder cancer counter to 

(CD117) concentration is rising. 

Key words: RCC, Bladder cancer, C7, CK7, CD117. 
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Oncology Centre in Al-Sadr Teaching Hospital in Basra. All patients in this research were diagnosed by 

oncologist Al-Basra Oncology Centre in Al-Basra Teaching Hospital and confirmed by all clinical and 

laboratory investigations. The practical analyses of the study were carried out in the department of 

Medical Laboratory at STU, Basra. Kits were used Enzyme-Linked Immunosorbent Assay (ELISA) was 

applied to measure C7, CK7 and CD117. 

2.1 Statistical Analysis 

Mean and variance (SD) of the data were computed. The t-test (for means) and the chi-square test 

were used to see if there were any differences between the groups (for frequencies). SPSS for Windows 

was used to conduct all statistical analyses (version 23, USA). ANOVA was employed for normally 

distributed data. Example is when P < 0.05 was statistically considered significant, while P >0.05 was 

judged non-significant. 

3. Results and Discussion 

3.1. Characteristics of studied groups 

This study included 92 patients and control [ Bladder group N= 30, Renal group N= 31 and Control 

group N= 31) with an age range from (13 to 92) years, in the group of Bladder total number = 30 (Male 

= 23 and Female = 7), the Renal group total= 31 (Male= 15 and Female=16) and in the control group 

number= 31 (Male= 18 and Female=13) figure (1) show the demographic characteristic of study. 

 
figure (1) demographic characteristic of study 

3.2 bladder cancer results 

The anthropometric data were illustrated in table (1), The current study was demonstrated 

significant difference in Age, CLDN7, CK7 and CD117 with no significant difference in BMI. 

Table (1): Statistical analysis for Age, BMI, CLDN7, CK7 and CD117 in Bladder group 

compared to the control group. 

Parameter 
Bladder group (N=30) 

Control group 

(N=31) 
P 

value 
Mean SD Mean SD 

Age (year) 61.9 15.6 50.3 13.1 0.003 
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BMI (Kg/m2) 24.6 4.27 26.6 6.05 0.258 

CLDN7 serum 30.7 14.9 117 28.1 <0.001 

CLDN7 tissue 33.2 12.7 130 27.2 <0.001 

CK7 serum 1.84 0.931 4.40 1.19 <0.001 

CK7 Tissue 1.67 0.783 4.70 1.19 <0.001 

CD117 serum 104 13.9 43.7 19.4 <0.001 

CD117 tissue 98.9 16.9 47.4 19.9 <0.001 

N: number of cases        SD: standard deviation                significant at p < 0.05 

the results showed that with age, the risk of bladder cancer increases (P value <0.05), this result 

agrees with what was mentioned by Wang et al., 2019 and Bermejo et al., 2019 [12], [13]. The 

probability of developing bladder cancer increases with age due to a combination of factors, including 

biological changes that occur with aging, environmental exposures, other lifestyle factors and Changes 

in urinary system function including a decrease in bladder capacity and changes in bladder function, 

which may increase the risk of bladder cancer. For example, Liu et al find that changes in bladder 

function may lead to more frequent urinary tract infections, which are a known risk factor for bladder 

cancer[14]. 

The results show a statistically significant difference P-value (<0.05) between the bladder group 

and the control group for CLDN7 (Table 1). the results agree with the results of [15]–[17]. All these 

studies reported that the CLDN7 expression is decreased in bladder cancer compared to normal bladder 

tissue. These studies reported that CLDN7 expression is decreased in bladder cancer compared to normal 

bladder tissue. Maesaka et al reported the lower expression of CLDN7 in bladder cancer may be 

attributed to epigenetic modifications, which influence the expression of genes without altering the DNA 

sequence underlying them. For instance, some research has revealed that the frequent epigenetic change 

of DNA methylation controls the production of CLDN7. DNA methylation may cause the expression of 

CLDN7 to be down regulated in bladder cancer [18]. Bhat et al find a crucial component in preserving 

the integrity of epithelial tissues is the creation of tight junctions between cells, which CLDN7 

contributes to. The down regulation of CLDN7 expression in bladder cancer may be caused by changes 

in tight junctions, For example, some studies have suggested that the loss of Ecadherin, a protein that 

interacts with CLDN7 to  form tight junctions, may lead to the down regulation of CLDN7 in bladder 

cancer [15]. 

Also, as show in Table (1) a statistically significant difference with a P value (<0.05) between the 

bladder group and the control group for CK7 as the concentration of CK7 was low in samples of bladder 

cancer patients compared with control samples. These results agree with [19], [20] . Cytokeratin 7 (CK7) 

is a protein that is expressed in normal urothelial cells, which are the cells that line the inside of the 

bladder. However, in some cases of bladder cancer, the expression of CK7 can be reduced or absent 

[21]. Alshahwan et al find that there are several possible explanations for this. One hypothesis is that 

the kind of bladder cancer may be connected to the lack of CK7 expression. For instance, CK7 

expression is frequently diminished in invasive bladder tumors as opposed to non-invasive tumors, 

according to several research. Additionally, according to certain studies, certain bladder cancer types 

may have a worse prognosis if their CK7 expression is low [22].  Another possibility is that the loss of 

CK7 expression may be related to the degree of differentiation of the tumor cells. Tumor cells that are 



CAJMNS              Volume: 04 Issue: 05 | Sep-Oct 2023  

 

 309 Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 

 
 Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 

Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 

 

poorly differentiated (meaning they look very different from normal urothelial cells) may be less likely 

to express CK7 [23]. 

Table (1) shows that there is a statistically significant difference P-value (<0.05) between the 

bladder group and the control group for CD117, where the level of CD117 was clearly high in patients 

with bladder cancer compared to the control samples, and these results agree with [24], [25]. Wu et al 

reported that the prognosis of primary bladder was poor even after multimodal treatment and 

demonstrated high expression of CD117 (c-kit) in tumor cells [26] . CD117 is a protein that is also 

known as c-kit or stem cell factor receptor. It plays an important role in the regulation of cell growth, 

differentiation, and survival, CD117 expression has been found to be increased in some cases of bladder 

cancer [27] . the exact reasons for increased CD117 expression in bladder cancer are not fully 

understood. However, Hamidfar et al find has suggested that it may be related to certain genetic 

alterations or mutations, For example, mutations in the c-kit gene, which encodes the CD117 protein, 

have been found in some bladder cancer cases [25]. 

Additionally, the result shows no significant different P value (>0.05) for BMI between Bladder 

and control group also this result agrees with Evers et al., 2020 and Awadalla et al., 2020 [28], [29]. 

3.3 Renal cancer results 

Table (2) contains the anthropometric statistics. The current investigation showed significant 

differences in age, CLDN7, CK7, and CD117, but not in BMI. 

Table (2): Statistical analysis for Age, BMI, CLDN7, CK7 and CD117 in Renal group 

compared to the control group. 

Parameter 
Renal group (N=31) 

Control group 

(N=31) 
P 

value 
Mean SD Mean SD 

Age (year) 58.2 16.3 50.3 13.1 0.041 

BMI (Kg/m2) 28.6 6.05 26.6 6.05 0.057 

CLDN7 serum 17.2 8.83 117 28.1 <0.001 

CLDN7 tissue 12.4 4.90 130 27.2 <0.001 

CK7 serum 1.39 0.551 4.40 1.19 <0.001 

CK7 Tissue 1.38 0.670 4.70 1.19 <0.001 

CD117 serum 7.00 2.08 43.7 19.4 <0.001 

CD117 tissue 6.08 1.96 47.4 19.9 <0.001 

N: number of cases     SD: standard deviation              significant at p < 0.05 

The results show a significant difference P value (< 0.05) among RCC groups conformed with 

control group for Age Table (2). while showed that with age the probability of RCC risk increases, and 

this agrees with the results of Bermejo et al., 2019; Schouten et al., 2022; Zhu et al., 2022 [12], [30], 

[31]. The probability of developing RCC increases with age due to a combination of factors, including 

biological changes that occur with aging, environmental exposures, and other lifestyle factors. As more 

mutations arise with aging cause increase of develop cancer. Takeshima & Ushijima find the probability 

of developing RCC is expected to increase with the accumulation of mutations in the genes that control 

cell growth and division, which are regarded to be the cause of the disease [32]. The ability of immune 

system to identify and eliminate aberrant cells decreases with aging, which can aid in the growth of 

cancer , due to the immune system's crucial involvement in recognizing and eliminating kidney cancer 
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cells, this reduction in immune function may be especially important for RCC [33]. Exposure to 

environmental risk factors like Smoking, exposure to certain chemicals, and obesity are among the 

environmental factors that are known to increase the chance of developing RCC [34]. A number of 

lifestyle variables, including nutrition and exercise, can affect the likelihood of developing cancer, food 

choices and level of physical activity may vary as aging, which could raise risk of contracting the 

disease's progression [35]. The risk of RCC generally rises with age as a result of a complex interaction 

of biological, environmental, and lifestyle variables. While aging cannot be stopped, people can take 

measures to lower their risk of cancer by avoiding known active. 

As in Table (2) The results showed that there are no significant difference P value (>0.05) value 

between Renal group and control group for BMI, the results agree with Choi et al., 2020; Turco et al., 

2021;Lakens, 2022 [36], [37][38].There are several potential explanations for why there may not be a 

significant difference in BMI of renal cancer. Maybe the sample size play a certain role in a significant 

difference in BMI and gender, There may not have been adequate statistical power for the study to 

identify differences between groups if it only included a limited number of people with renal cancer 

[38]. There may be other factors, such as age, smoking status, and family history of cancer, that play a 

larger role in the development of renal cancer [36]. It's likely that some subtypes of cancer are related 

to BMI and gender differences more than others [39]. 

There were Statistically significant difference P value (< 0.05) between Renal group and control 

group for CLDN7 serum, CLDN7 tissue. The results showed a significant decrease in the value of 

CLDN7 in samples of RCC patients compared to control samples (Table 2), and these results agree with 

many international researches, including Grimm et al., 2020; Yang et al., 2020; Safiri et al., 2021; 

Nehme et al., 2023 [40]–[43]. Renal cell carcinoma (RCC), the most common type of kidney cancer, 

there is often a decrease in the expression of CLDN7, The precise mechanisms underlying the loss of 

CLDN7 expression in RCC are not fully understood, but it is believed to be due to epigenetic 

modifications, such as DNA methylation, histone modifications, and microRNA regulation [41]. These 

modifications can lead to the silencing of the CLDN7 gene and the downregulation of its protein 

expression [40]. The loss of CLDN7 expression in RCC is associated with a disruption of the tight 

junction barrier function and an increase in cancer cell motility, invasiveness, and metastasis [44]. 

CLDN7 has been shown to suppress the migration and invasion of RCC cells by promoting tight junction 

formation and maintaining the epithelial barrier function, The significant decrease in the value of 

(CLDN7) in RCC patients compared to the control group agrees with[43]. Metastasis is the primary 

cause of death in renal cell carcinoma (RCC), loss of cell-to-cell adhesion, including tight junctions 

(TJs) is the initial step in the process of metastasis. Claudin-7 (CLDN7) is a major component of TJs 

[45]. 

Results shows a statistically significant difference (P-value (<0.05) between the renal cell group 

and the control group for CK7. the level of CK7 was lower in the samples of renal cell carcinoma 

patients, and these results agree with Agarwal et al., 2023; Baniak et al., 2021; Prakoso et al., 2023 [46]–

[48].The significant decrease in (CK7), as shown in Table (2), this decrease can be explained by the 

CK7 protein is commonly expressed in the cells lining the renal tubules, which are the structures that 

filter waste products from the blood in the kidneys. However, in (RCC), the most common type of kidney 

cancer, the level of CK7 expression is often decreased [48]. The decrease in CK7 expression in renal 

cancer cells is thought to be due to the loss of differentiation of the cancer cells. In other words, as the 
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cancer cells become more undifferentiated and acquire more aggressive properties, they may lose the 

ability to produce CK7[49]. 

The results of Table (2) showed several statistically significant differences between the group of 

renal cell carcinoma samples and the control samples in CD117. the results indicated a decrease in the 

concentration of CD117 in patients with renal cell carcinoma compared to control samples, and were 

consistent with Farcaş et al., 2022; Kapur et al., 2022; Mohanty et al., 2022; Zhang et al., 2023 [50]–

[53] . CD117 is a protein that is expressed on the surface of some cells, including hematopoietic stem 

cells and certain types of cancer cells. In renal cancer, studies have shown that the expression of CD117 

can be decreased [51].Farcaş et al published in the Journal of Urology found that CD117 expression was 

decreased in clear cell renal cell carcinoma, the most common type of renal cancer. The study also found 

that decreased CD117 expression was associated with more aggressive tumor behavior and poorer 

prognosis [50]. Mohanty et al published in the International Journal of Cancer showed that CD117 

expression was significantly lower in renal cell carcinoma compared to normal kidney tissue. The study 

also found that low CD117 expression was associated with a higher risk of tumor recurrence and 

decreased overall survival [52]. While decreased CD117 expression has been linked to more aggressive 

behavior and poorer prognosis in renal cancer, the exact role of CD117 in the development and 

progression of this disease is still being studied [53]. 

Conclusion: Bladder cancer and renal cell carcinoma are diseases that have a high mortality rate, 

and their diagnosis depends on tissue biopsies, which are usually taken after the tumor is discovered .

The results of the research demonstrated statistical indications and encouraging results in the diagnosis 

of bladder and Renal cancer, demonstrating the use of biomarkers in understanding the pathophysiology 

of the disease and the potential for early tumor detection. Additionally, if biomarkers are more 

thoroughly researched and understood, they might be an advantageous means to diagnose malignancies. 
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