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The study&#39;s goal is to discover the function of the IGF-1 factor, serum 

glucose and IGF binding protein 3 in the development of colorectal cancer. 

Changes in these factors should be explored at various phases of colorectal 

100 patients were selected for the study. Patients were divided into two 

groups: the first group - patients with colorectal cancer, and the second 

group - practically healthy. The first group included 50 patients with 

colorectal cancer. The second group included 50 practically healthy patients, 

who ranged in age from 45 to 65. The patients underwent physical and 

clinical-laboratory examinations: IGF-1 laboratory test: determination of IGF 

binding-protein 3 and serum glucose levels.The study showed that the levels 

of IGF-1 and fasting glucose increased significantly in patients with colorectal 

cancer, while the level of IGF binding-protein 3 decreased sharply. According 

to our findings, an increase fasting glucose and IGF-1 levels, as well as a 

substantial reduction in IGF binding-protein 3 levels, may play a role in the 

development of colorectal cancer, although their alterations do not vary 

significantly in the first three phases of disease progression. It should be 

noted that these indices decreased in the fourth stage. 
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Introduction: Colorectal cancer is one of the most common malignant 
tumors in the world. It is now ranked third-fourth worldwide in terms of 
oncological disorders. In 2012, 1.4 million new cases of cancer were 
recorded, according to the World Cancer Research Fund International (1). In 
Georgia, 436 new cases of colorectal cancer were discovered in 2008, with 4 
(0.9 %) having the first stage, 82 (18.8 %) having the second stage, 131 (30.1 
%) having the third stage, and almost half having the fourth stage of illness. 
According to the National Center for Disease Control, colo-rectal cancer was 
the third most frequent malignancy in women (10.9 per 100,000 women) 
and men (12.3 per 100,000 people) in 2014. In recent years, the number of 
people with colon cancer has been increasing every year. In 2018, the 
development of colorectal cancer in Georgia also ranks third among all 
localized cancers, 705 new cases were identified in 2018. 332 in females 
(17.1 per 100000 women) and 373 in males (20.9 per 100 000 males). 
Despite the success of modern radiation and chemotherapy, surgery remains 
the primary therapeutic option for colorectal cancer. As a consequence, 
attention should be given to the search for variables (including hormonal-
metabolic) that may change the fact that the individual is diagnosed with 
colon cancer. The demonstration of these factors has the potential to lead to 
breakthroughs in illness prevention and treatment. Insulin-like growth factor 
1 (IGF-1) was previously known as Somatomedin C. It stimulates the action of 
the hormone, controls it, and has an insulin-like function. Its ability to 
promote various cell growth in vitro and in vivo is one of its primary 
characteristics. IGF-1 is released in the liver and other organs and has a 
mitogenic impact on the paracrine mechanism. Because IGF-1 receptors are 
present on nearly all cell types, we may conclude that this effect is 
ubiquitous. IGF-1 is also found in the blood, where it circulates mainly in a 
complex with binding-protein 3. It binds to the insulin-like growth factor 
(binding-protein 3). It has been found that only approximately 5 percent of 
IGF freely circulates in the plasma. During the natal and neonatal periods, the 
quantity of IGF-1 inhuman plasma is very low. Its concentration increases 



after a certain period. Binding-protein 3 protects circulating IGF from 
breakdown and transports it to particular tissue destinations. 
Hyperinsulinemia is characterized by elevated plasma insulin levels and an 
overreaction of insulin to increasing plasma glucose concentrations. Both 
hereditary and environmental causes may cause it. Hyperinsulinemia is a 
compensatory reaction that maintains glucose homeostasis in insulin-
resistant people (2). Recent experimental investigations support the role of 
insulin in colon carcinogenesis by linking IGF-I, a potential mediator of cell 
survival and proliferation, in the etiology of colon cancer (3). Circulating 
insulin levels, in particular, may enhance IGF-I bioavailability as a 
consequence of insulin-mediated changes in IGFBP concentration (4).As a 
consequence of pathophysiological alterations in circulating IGF-I and IGFBP, 
chronic hyperinsulinemia may indirectly lead to colon carcinogenesis. In 
women with diabetes, the chance of developing malignant uterine tumors is 
doubled. There is additional evidence that serum-circulating insulin and 
insulin-like growth factor (IGF) are essential in the development of uterine 
cancer (5).                                                                                                                   
Laboratory and epidemiological studies have established the link between 
IGF and cancer development in different organs (6). These examinations 
confirm that high levels of IGF in the blood serum and low levels of binding-
protein 3 enhance the chance of developing colorectal cancer. Our research 
aims to better investigate the IGF system in order to identify its involvement 
in the development of colorectal cancer. The IGF system is recognized to be a 
possible mitogenic and anti apoptotic peptide with characteristics of both 
classic hormones and tissue growth factors.Considering all the above 
mentioned, it is crucial to focus on studying this highly topical problem. 

 

Materials and methods: The study was carried out at the the Acad. Fridon 

Todua Medical Center,with 100 patients chosen for the study. The patients 

were divided into two groups: The first group –patients with colorectal 

cancer, and the second group – practically healthy patients. The first group 



included 50 patients with colorectal cancer, 22 of whom had Diabetes 

mellitus in anamnesis. The msecond group included 50 practically healthy 

patients. None of the healthy controls had a history of diabetes and ranged 

in age from 45 to 65. We check weight (kg), height (cm), and waist and hip 

circumferences (cm). Trained interviewers gathered information on 

colorectal cancer risk factors. The investigation questionnaire included age, 

occupation, education, ethnic group, residence, history of benign colorectal 

diseases, and malignant tumors. Body measurements include height, weight, 

waist and hip circumferences, and blood pressure. Criteria for inclusion in 

the study:  patients with colorectal cancer, control group - practically 

healthy. Exclusion criteria: alcoholism, narcomania, pregnancy, hepatitis, 

AIDS. Patients underwent physical and clinical-laboratory examinations: The 

IGF-1 laboratory test was performed using the CLIA technique. The test was 

carried out using the Chromatography/Mass Spectrometry (LC/MS) 

technique, which allowed us to determine the amounts of IGF-1 and IGF 

binding-protein 3. Glucose levels were assessed using the Oral Glucose 

Tolerance Test (OGGT) on an empty stomach and 120 minutes after glucose 

loading (40g/1m2). Enzymatic Colorimetric Methods were used to determine 

glucose levels. All processes were carried out following the 

manufacturer&#39;s specifications. The data were statistically processed 

using the statistical software Epi-info version 7.2.2.6.Analyzed data were 

shown as mean ± SD, and the differences were considered significant 

when P &lt;0.05. 

Results and   Discussion: The study included 100 patients, 45 men (45%), and 

55 women (55%). 50 patients were ncluded in the experimental group: 23 

male (46%) and 27 female (54%), 50 - in the control group:22 male (44%) and 

28 female (56%).Mean insulin-like growth factor (IGF) values in the study and 

control groups are shown in Table # 1and Chart # 1. From this table and 

diagram it is clear that the average IGF rate of the study group is statistically 

more reliable than that of the control group. (p&lt;0.001).Also 



 

 

the study showed that the levels of IGF-1 and insulin in patients with 

colorectal cancer increased significantly, while IGF binding-protein 3 

decreased sharply. A substantial rise in the level of IGF-1 is anticipated at an 

early stage of tumor growth, according to different studies. In addition, we 

found a rise in IGF-1 levels at any stage of colorectal cancer in our research. 

Elevated IGF-1 levels can be used as a prognostic marker in the development 

of colorectal cancer. IGF Binding-protein 3 is a causative agent of apoptosis. 

It regulates the concentration of IGF-1 in the blood. Hyperinsulinemia 

reduces the amount of IGF binding-protein 3, which enhances IGF-1 activity, 

inhibits cell apoptosis, stimulates cell proliferation, and promotestumor cells’ 

development. (7).Slattery et al. examined the effects of insulin, IGF-1, and 

IGFBPs on cell growth and proliferation,and they were essential in the 

development of colon cancer and breast cancer. (8)Excessive energy intake, 

physical inactivity, and obesity lead to insulin resistance. Consequently, 

plasma insulin concentrations tend to increase. Insulin resistance has been 

associated with increased 

plasma insulin levels, glucose intolerance, increased IGF-I, glucose and free 

fatty acids, body mass index, and increased risk for colorectal 

cancer (9;10;11). Some studies fail to explain the connection between 

colorectal cancer and insulin levels (12;13). Furthermore, some research 

indicates that hyperinsulinemia and insulin resistance may raise the risk of 

colon cancer development. (14;15) Our study showed a significant increase 

in IGF-1 and glucose level in patients with colorectal cancer compared to the 

control group and noted a substantial decrease in IGF binding-protein 3 in 

the experimental group compared to the control group. Insulin resistance 

may potentially be a risk factor for the development of colorectal cancer, 

according to our findings. Our study also revealed that IGF-1, Serum glucose 



level and IGF binding-protein 3 did not vary substantially in the first three 

phases of illness progression but decreased in the fourth stage. 

Consequently, the role of these markers in determining the severity of the 

disease is negligible. However, the investigation of this problem will be 

continued in future research  and the data of other authors will be examined. 

Conclusion: According to our findings, an increase in serum glucose and IGF-

1 levels, as well as a substantial decrease in IGF binding-protein 3, may play a 

role in colorectal cancer development. However, their alterations do not vary 

substantially in the first three phases of disease progression, but there is a 

decrease in these indices in the fourth stage. 
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mizani: kvlevis mizania ganisazRvros imzf-1 faqtoris, glikemiis da 
SemakavSirebeli cila 3-is roli koloreqtuli kibos ganviTarebaSi. Aaseve 
Seswavlil iqnas am faqtorebis cvlilebebis xasiaTi koloreqtuli kibos 
sxvadasxva stadiaze.                                               meTodebi: kvlevisTvis 
SerCeul iqna 100 pacienti. პacientebi daiyo or jgufad: pirveli jgufi–
koloreqtuli kiboTi daavadebulebi, meore jgufi – praqtikulad janmrTelebi, 
pirvel jgufSi CaerTo 50 koloreqtuli kiboTi daavadebuli pacienti, meore jgufSi 
50 praqtikulad janmrTeli pacienti, pacientebis asaki meryeobda 45 da 65 
wlamde, pacientebs utardeboda fizikaluri da kliniko-laboratoriuli 
gamokvlevebi: imzf-1-is laboratoriuli testi: SemakavSirebeli cila 3-is da 
glikemiis donis gansazRvra.                                  Sedegebi: kvlevam aCvena, 
rom koloreqtuli kiboTi daavadebul pacientebSi mniSvnelovnad imatebs imzf-
1-is da glikemiis maCveneblebi, xolo SemakavSirebeli cila 3-is done 



mkveTrad klebulobs.                               daskvna: Cveni kvlevis Sedegad 
miRebuli monacemebis safuZvelze unda aRiniSnos, rom glikemiis da imzf-1-
is maCveneblebis mateba, aseve SemakavSirebeli cila 3-is donis mkveTri 
kleba SeiZleba gaxdes koloreqtuli kibos ganviTarebis mniSvnelovani faqtori, 
magram maTi cvlilebebi mniSvnelovnad ar gansxvavdeba daavadebis 
progresirebis pirvel sam stadiaze, xolo meoTxe stadiaze adgili hqonda am 
maCveneblebis Semcirebas.  

 

 


