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Aims Colorectal cancer was currently the most frequent malignant cancer of the 
gastrointestinal system, accounting for 13% of all malignant tumors, and it is the second 
most common cause of death from cancer worldwide. Aim of study was to clarify the 
relationship between β-catenin levels in sera, some clinical and pathological variables in 
Colorectal cancer patients, as well as explore the link between this biomarker and disease 
diagnosis and progression. 
Material & Methods The current study included (55) Colorectal cancer patients and 
(35) healthy subjects. ELISA was used to calculate serum β-catenin in order to study the 
relationships between this biomarker and gender, age, histological type, stages, grades, 
tumor site, and body mass index.
Findings Results showed a significant increase in the levels of β-catenin of Colorectal 
cancer patients in comparison with the control group (p<0.05). In parallel, no significant 
correlations have been found in β-catenin levels with all clinical parameters covered by the 
study (p>0.05). 
Conclusion β-catenin is a less sensitive marker for Colorectal cancer in the detection and 
prognosis of the advanced stages of cancer. 
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Introduction 
Cancer is a term used to describe a group of 
disorders in which aberrant cells proliferate and 
spread uncontrollably. Colorectal cancer (CRC) is a 
type of cancer that begins in the colon or rectum. 
Colon and rectal cancers are frequently lumped 
together because they share many characteristics [1]. 
It is currently the most frequent malignant cancer of 
the gastrointestinal system, accounting for 13% of 
all malignant tumors, and it is the second most 
common cause of death from cancer worldwide, 
affecting men and women equally [2]. There was a 
steady rise in numbers of CRC in Iraq in the last 
years. According to Iraq Cancer Board (ICB), CRC 
contributes about 6.15% for both genders, from all 
other cancer recorded in Iraq in 2018, in males was 
7.52% and in females was 5.13% [3].   
Biomarkers are molecular patterns which can be 
used to detect early-stage cancer and to tailor CRC 
treatment. They are classified as diagnostic, 
prognostic, or predictive. Thus, biomarkers are 
useful at various stages of the disease in determining 
disease progression and recurrence, as well as 
serving as a personalized indicator of therapeutic 
efficacy [4].   
β-catenin is 90 kD multifunctional protein encoded 
by CTNNB gene. It is involved in cell adhesion and is 
also a component of the Wnt signaling  pathway [5]. 
The Wnt/β-catenin signaling pathway is a highly 
conserved evolutionary route that regulates the 
embryonic pattern of bodily axes, stem cell fate, and 
tissue homeostasis [6].   
Numerous studies indicate a link between β-catenin 
and cancer in a variety of tumour types including 
breast, hepatocellular, renal, CRC, and acute myeloid 
leukemia [7-13]. The aim of this study was to clarify 
the relationship between β-catenin levels in sera and 
some clinical and pathological variables in CRC 
patients, as well as explore the link between this 
biomarker and disease diagnosis and progression. 
 
Material and Methods 
The current research was carried out in the 
laboratory of advanced research of the Department 
of Laboratory Investigations, Faculty of Science, 
University of Kufa. The patient samples were 
obtained at the AL-Furat Al-Awsat Center for 
Tumors in AL-Najaf province between 1-12-2020 
and 1-3-2021. The study included (55) patients 
(men and women) diagnosed with CRC and (35) 
healthy subjects. The patients were examined and 
diagnosed by specialist physicians. The participants 
were informed about this study and their agreement 
was obtained. Also, the scientific ethical committee 
permitted the project. The patients were divided 
into subgroups according to gender, age, 
histopathological type, stages, grades, tumor 
location, and body mass index (BMI). Only healthy 
volunteers who had no history of chronic diseases or 

acute infections and who were not smokers were 
chosen for the study. 
Five milliliters of blood were drawn from the cubital 
vein of patients and the healthy group. The samples 
were isolated at room temperature by centrifuge at 
3000 revolutions per minute (rpm) for 15 minutes 
and transported into Eppendorf tubes and stored in 
freezing conditions at -20ᴼC until they were 
examined [12]. The levels of β-catenin in the serum 
were determined by the enzyme-linked 
immunosorbent assay (ELISA) method. 
The Statistical Package for the Social Sciences (SPSS, 
ver. 23) was used for statistical analysis of the 
research results. The t-test and the one-way analysis 
of variance (ANOVA) followed by the least 
significant difference (LSD) test were employed to 
compare the several groups in this study. The 
probability of <0.05 was considered a significant 
value in the statistical tests.  
 

Findings 
The results indicated a significant elevation in β-
catenin levels (p<0.05) in CRC patients compared to 
healthy subjects (Figure 1). 
 

 
Figure 1) β-catenin levels in serum of CRC patient group and 
control group. (*)=Significant differences exist at the p<0.05.    
 
Table 1) Mean±SD comparison between β-catenin levels in sera 
of CRC patients according to clinical features 

Percentage Number β-catenin level 
(ng/ml) 

Clinical Features 

   Gender 
45.45 25 4.54±2.08 Males 
54.54 30 5.11±1.38 Females 
   Age (year) 
34.54 19 5.93±1.10 ≤ 50 
65.45 36 5.89±0.99 > 50 

Histopathological type 
18.18 10 3.14±1.03 Mucinous 

adenocarcinoma 
81.80 45 3.52±1.43 Non-mucinous 

adenocarcinoma 
   Stages 
16.36 9 3.52±0.36 I 
34.54 19 3.56±1.46 II 
23.63 13 3.51±1.27 III 
25.45 14 3.57±1.64 IV 
   Grades 
52.72 29 3.05±0.51 I 
34.54 19 3.27±1.08 II 
12.72 7 2.99±0.32 III 
   Tumor location 
54.54 30 3.61±1.60 Colon 
45.50 25 3.43±1.36 Rectum 
   BMI 
34.54 19 3.52±1.58 Normal weight 
32.72 18 3.51±1.24 Overweight 
32.72 18 3.54±1.48 Obese 
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The results of the relationship between the levels of 
β-catenin in the serum and some clinical features in 
CRC patients were presented in Table 1. Our results 
showed no significant differences in β-catenin levels 
in the sera of patients with CRC disease for gender, 
age, histopathological type, stages, grades, tumor 
location, and BMI (p>0.05). 
 
Discussion 
The result in Figure 1 is consistent with the findings 
of Li et al. [11] who obtained that serum β-catenin 
concentrations were significantly greater in 
colorectal polyp (CRP) and CRC patients than in the 
healthy group. Similar results were noted in other 
types of cancer. Liu et al. [9] demonstrated that 
individuals with renal cancer had significant 
increases in β-catenin levels in their peripheral 
blood. In parallel, this result agrees with the 
previously reported finding that showed a 
significant increase in β-catenin levels in 
hepatocellular carcinoma [14]. 
Wnt/β-catenin signaling is expected to play a 
significant role in the advancement of CRC. Elevated 
nuclear catenin expression is considered an 
indication of abnormal signaling pathway activation 
and is believed to enhance cancer progression [15].  
Moreover, by comparing the levels of β-catenin in 
patient serum following surgery, it was revealed that 
increased serum β-catenin levels were associated 
with a worse survival rate. This could be due to the 
stimulated signaling pathway's ability to promote 
cancer tissue growth and metastasis [9].  
On the other hand, there was no statistically 
significant difference in serum β-catenin levels 
between the male and female groups, according to 
the results of the study. This result is consistent with 
a previous study that showed there was no 
significant difference in serum β-catenin values 
according to gender [11]. 
In one of the immunohistochemistry studies, 
Wangefjord et al. [16] demonstrated that β-catenin 
overexpression had no gender-specific prognostic or 
predictive value. On the contrary, Abdulrahman et 
al. [10] showed a significant increase in β-catenin 
immunohistochemistry expression in CRC in females 
compared to males. 
The findings showed no significant difference in 
serum β-catenin levels in the group ˃50 years in 
comparison with the ≤ 50-year group. Similar 
findings were noted by Li et al. who recorded that 
serum levels of β-catenin were not significantly 
different between groups younger than 60 years old 
from the group older than 60 years. On the other 
hand, Abdulrahman et al. observed that nuclear and 
cytoplasmic β-catenin expression was higher in 
patients ≥50 years old [10].  
The results of this study indicated no significant 
difference in β-catenin levels between mucinous 
adenocarcinoma and non-mucinous 
adenocarcinoma. We did not find another study in 

the literature regarding the serum expression of β-
catenin in patients with CRC disease, but the 
available information on nuclear expression was 
mentioned in one of the studies which indicated that 
non-mucinous tumors were more intense than 
mucinous tumors [10].   
Our results showed no significant differences in 
serum β-catenin levels at the different stages and 
grades of patients with CRC disease. According to 
Abdulrahman et al., they found no significant 
difference in the serum levels of β-catenin between 
Dukes stages (I+II) and Dukes stages (III+IV). 
Notably, associations between microsatellite 
instability (MSI) screening status and beta-catenin 
expression in the entire population and individuals 
with stages III-IV, β-catenin overexpression was 
related to a favorable prognosis [16]. Furthermore, 
immunostaining and cytoplasmic expression were 
higher in patients with tumor stages III-IV than in 
cases with tumor stages I-II, and high-grade β-
catenin expression was linked with lymph node 
metastases [10]. 
In a previous study, Suzuki et al. suggested that a 
nuclear increase in β-catenin in invasive frontal cells 
and vessels is the most predictive factor of liver 
invasion in CRC. This may be a critical marker for 
adjuvant therapy or other treatment methods' 
selection [17]. According to Wangefjord et al., the 
histologic β-catenin overexpression was 
significantly associated with well-differentiated 
tumors [16]. Abdulrahman et al. found that tumors 
that were well-moderately differentiated had a 
greater staining intensity than tumors that were 
poorly differentiated [10]. Also, Yoshida et al. 
confirmed that elevated nuclear β-catenin 
expression was related to a worse outcome in 
advanced CRC [15]. 
The results of the current research indicated that 
there was no significant difference in levels of β-
catenin with colon carcinoma compared with rectum 
carcinoma. Another study by Li et al. found a little 
statistical difference in serum β-catenin levels 
between the colon tumor and rectal tumor groups 
[11]. Concerning the immunohistochemical analysis, 
overexpression of β-catenin was significantly related 
to the distal colon tumor site [16]. A considerable 
relationship between β-catenin expression and left-
sided colonic tumors was observed in the study of 
Abdulrahman et al., who reported that left-sided 
colonic tumors were more prevalent (85.7%) than 
right-sided tumors (14.3%) [10]. 
Finally, in this study, the statistical analysis showed 
no significant changes in β-catenin levels in the sera 
of patients with CRC disease for BMI. As it is widely 
known, a sizable proportion of the population in 
developed nations is overweight or obese, and there 
is a strong link between obesity and CRC disease [18]. 
However, the serum expression of β-catenin and its 
relationship to BMI has not been researched and we 
need further studies in this regard. 
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Conclusion 
The data showed a significant increase in serum β-
catenin level in patients and there was no significant 
difference in its level and the clinical parameters of 
CRC. Thus, β-catenin may be involved in the 
progression of colorectal tumors and this biomarker 
may be of interest as an independent prognostic 
factor of the malignant development of this disease. 
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