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Gastrointestinal system (GIS) cancers are the second
most common noncutaneous cancers and the second 

most common cause of cancer-related deaths.[1] The basis 
of carcinogenesis is non-fatal genetic damage. These ge-
netic damage can be divided into 4 groups. These include 
the activation of protooncogenes that trigger cell prolif-
eration, the inactivation of tumor suppressor genes that 
control cell proliferation, the inactivation of genes that 
regulate apoptosis, and the inactivation of DNA repair en-
zymes. In carcinogenesis, the disruption of these control 
mechanisms leads to uncontrolled cell growth and prolif-
eration, proliferation to surrounding tissues, and metasta-
sis to distant organs.[2] Metabolic syndrome (MetS) A met-

abolic syndrome (MetS) is a syndrome that is associated 
with an increase in the risk of cardiovascular disease (CVD) 
in the clinical table, including glucose tolerance disorder, 
diabetes mellitus, central obesity, essential hypertension, 
dyslipidemia, proinflammatory and prothrombotic items, 
prematurity atherosclerosis risk factor group.[3] The patho-
mechanisms thought responsible are obesity, other growth 
factors such as cytokines (released from excessive amounts 
from the adipose tissue), persistent and postprandial hy-
perglycaemia, hyperinsulinism and insulin resistance, 
proinsulin, insulin-like growth factor-1, reactive oxygen 
containing substances, angiogenesis, inflammation and in-
flammatory cytokines active. Both the receptors activated 

Objectives: The aim of this study was to determine the relationship between insulin resistance, metabolic syndrome 
(MetS) and the development of gastrointestinal system tumors.
Methods: This study included 29 gastric cancer patients and 29 colorectal cancer patients who had been histo-
pathologically diagnosed, and 30 healthy individuals. The patients and the control participants were evaluated for 
the presence of MetS using the International Diabetes Federation criteria. Insulin resistance was calculated using the 
Homeostasis Model Assessment of insulin resistance. The tomography results of subjects who were diagnosed with 
cancer were recorded according to presence of liver metastasis.
Results: Overall, 27 (30%) of the patients were found to have MetS. MetS was confirmed for 31% of the gastric cancer 
group and 62.1% of the colon cancer group. The insulin resistance of colon cancer patients was significantly greater 
than that of gastric cancer patients (p<0.05).
Conclusion: The frequency of MetS and insulin resistance in colon cancer patients was greater than that of the 
healthy population.
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by peroxisome proliferators and the ubiquitin proteasome 
system have proven to play important roles in coordinat-
ing cell proliferation and angiogenesis with insulin resis-
tance. These mechanisms in MetS are also risk factors for 
atherosclerosis and cancer. This emerging new knowledge 
can open a new era in the treatment and prevention of the 
above pathological processes.[4] In this study, the relation-
ship between insulin resistance, MetS frequency and liver 
metastasis was investigated in newly diagnosed gastric 
and colon cancer patients.

Methods
Patient Population
A detailed history of 30 newly diagnosed gastric cancer 
(20 males, 10 females), 29 colon cancer (15 males, 14 fe-
males) and 30 healthy individuals (16 males, 14 females) 
were studied and physical examinations were performed. 
Patients' age, gender, occupational backgrounds, habits, 
known chronic disease history, family member's malignan-
cy, and the drugs they used were questioned and record-
ed. Patients with previously known acute and chronic liver 
disease, those with operation history, those with chemo-
therapy and radiotherapy history due to malignancy were 
excluded from the study. The endoscopic, biochemical, 
radiological and pathological results of the patients were 
examined and results of liver metastases and unexplained 
cases were recorded separately.

Laboratory Method
Biochemical tests of patients who were examined by hos-
pital admission were measured in our hospital biochemis-
try laboratory, Roche E170 ECL model, Chemiluminescence 
method. The results are given as numerical values.

Statistical Analysis
For the statistical analyzes, SPSS (Statistical Package for So-
cial Sciences) for Windows 17.0 program was used. In the 
comparison of descriptive statistical methods (Mean, Stan-
dard deviation, Frequency, Percentage) as well as Quantita-
tive data; One-way analysis of variance (One-way ANOVA) 
and Multivariate ANOVA (Univariate ANOVA) were used in 
the comparison of parameters between groups. Correlation 
analysis was used in interpreting the relationship between 
variables and the severity. The results were evaluated in a 
95% confidence interval and a significance level of p<0.05.

Results

A total of 89 patients and healthy individuals were included 
in the study, ranging in age from 37 to 86 years (49 men, 
51%) and 40 women (49%). Of the patients included in the 
study, 27 (30%) had metabolic syndrome (Table 1). The rate 

of metabolic syndrome was 31% in stomach cancer, where-
as this rate was 62.1% in colon cancer. The incidence of 
metabolic syndrome was higher in colon cancer patients 
than in gastric cancer patients. The relationship between 
the disease and the metabolic syndrome was statistically 
significant (p<0.05). 17 (19%) of the patients participat-
ing in the study had liver metastasis. It was observed that 
the frequency of liver metastases in colon ca patients and 
stomach ca patients did not differ (Table 2). It can be said 
that the relation between disease and liver metastasis 
was not statistically significant (p>0.05). The presence of 
metabolic syndrome in participants with different disease 
groups (stomach ca, colon ca, control group) differs accord-
ing to the Homa-IR variable (p<0.05) (Table 3). It can be said 
that the difference between Homa-IR values of stomach ca 
patients according to their liver metastases was not statis-
tically significant at p>0.05 level. The difference between 
the Homa-IR values according to the presence or absence 
of liver metastases in the colon ca patients is statistically 
significant at the level of p<0.05. There was a weak linear 
relationship between insulin and age in the positive direc-
tion (r=0.274). As age increases, the level of insulin may also 
increase.

Table 2. Liver Metastasis in Colon Cancer and Gastric Cancer 
Patients with MetS

Hastalık		  Liver Metastasis	 Total
		  -	 +

Gastric Cancer	 M etS       -         N	    14                  6	 20
	                              %	    73.7               60	 69
	                   +        N	      5                  4	 9
	                              %	    26.3               40	 31
	 Total                  N	      19                 10	 29
	                              %	     100              100	 100
Colon Cancer	 MetS         -        N	    10                  1	 11
	                             %	     45.5            14.3	 37.9
	                  +        N	    12                 6	 18
	                             %	     54.5             85.7	 62.1
	 Total                  N	     22                  7	 29

Table 1. Metabolic Syndrome in Colon Cancer and Gastric Cancer

		                                                              Metabolic Syndrome
			   N	 %

		  -	 20	 69
Gastric Cancer	 +	 9	 31
		  Total	 29	 100
		  -	 11	 37.9
Colon Cancer	 +	 18	 62.1
		  Total	 29	 100



170 Celik et al., Metabolic Syndrome and Cancer / doi: 10.14744/ejmi.2018.64936

Discussion
The metabolic syndrome is a population of risk factors 
associated with increased risk of cardiovascular disease, 
which is based on insulin resistance, including a prema-
ture atherosclerosis involving glucose tolerance disorder, 
diabetes mellitus, central obesity, essential hypertension, 
dyslipidemia, proinflammatory and prothrombotic items 
in the clinical table.[3] Over the past 20 years, there has been 
a worldwide increase in the number of patients with meta-
bolic syndrome, closely related to the increased prevalence 
of obesity and cancer.[4, 5] 

Insulin resistance is a common risk factor for the two most 
dangerous group of diseases seen in humans; these are 
cardiovascular diseases and malignancy. There are five ba-
sic criteria for insulin resistance syndrome: hyperglycemia, 
visceral obesity, high serum triglycerides, low HDL choles-
terol level (dyslipidemia) and hypertension. Each of these 
criteria is a risk factor for cancer alone, and a combination 
of all means multiple risks. Insulin has different metabolic 
effects and is a growth factor at the same time. It increases 
the production and mitogenic activity of other insulin-like 
growth factors and leads to pathological cell proliferation. 
Hyperglycaemia occurs when the insulin resistance is un-
balanced, which leads to tumor formation in various ways. 
Elevated serum glucose levels provide an advantage in en-
hancing DNA synthesis in tumor cells. It leads to the release 
of free radicals, which degrades the enzymes involved in 
DNA and repair mechanisms. Hyperglycaemia leads to 
nonenzymatic glycation of protein structures, glycated 
products increase the release of free radicals, cytokines and 
growth factors. Insulin resistance is an increased risk fac-
tor for breast, pancreas, liver, colon, bladder, prostate and 
oral cavity cancers. Even if there is no type 2 diabetes in-
dication, the partially elevated fasting glucose level is also 
a risk factor for breast, stomach, and colon cancers. Insulin 
resistance also increases tumor growth. In cancer patients 
with hyperglycaemia or type 2 diabetes, tumor recurrence, 

metastatic spread and mortality rates are higher than can-
cer patients without metabolic disease.

The relationship between insulin resistance and tumor de-
velopment presents new possibilities for cancer prevention 
and treatment. Healthy diet, physical activity and weight 
loss increase insulin sensitivity and reduce both cardio-
vascular and malignancy risk.[6] Hyperinsulinemia is also 
considered a biological risk factor for the development of 
colorectal cancer. Compared to distal colon or rectal ade-
nomas, the increased risk for proximal lesions was more 
pronounced and almost only in large lesions (5 mm diam-
eter). Therefore, it can be said that metabolic syndrome is 
important in preventing both colorectal cancer and cardio-
vascular diseases and type 2 diabetes.[7]

Large quantities of epidemiological data collected over 
the last 10 years indicate that the risk of colon cancer is 
increased by metabolic syndrome. This evidence is based 
on the risk of colon cancer or adenomas, the indicators 
of metabolic syndrome (obesity, abdominal fat tissue ac-
cumulation and physical inactivity), clinical consequenc-
es of this syndrome (type 2 diabetes and hypertension), 
plasma or serum components of the definition of meta-
bolic syndrome (hypertriglyceridemia, (insulin, C-peptide), 
which is the metabolic disorder underlying the metabolic 
syndrome, and insulin resistance (hyperinsulinemia). The 
mechanism underlying these relationships is unknown, 
but may involve the effect of hyperinsulinemia on increas-
ing free or beneficial concentrations of insulin-like growth 
factor-1. Future studies to better assess which aspects of 
the insulin resistance are most closely related to colon neo-
plasia should be based on better measurements of insulin 
resistance, beta cell depletion, and insulin response.[8]

Metabolic syndrome is associated with colorectal adeno-
ma. Abdominal obesity, a component of the metabolic syn-
drome, is an important risk factor for colorectal adenoma.[9]

In this study, metabolic syndrome was found in 31% of pa-
tients with stomach cancer and 62.1% in patients with co-
lon cancer. The metabolic syndrome was more prominent 
in the group with colorectal cancer (p<0.005). This finding 
coincided with previous studies.[9] Metastatic syndrome 
was present in 14.3% of the cases without liver metastasis 
and 85.7% of metastatic cases had metabolic syndrome in 
the gastric cancer group (p=0.197). There was a significant 
difference in the presence of metabolic syndrome among 
the patients with and without liver metastasis (p<0.005) 
in the colorectal cancer group. This finding was consistent 
with previous studies.[9]

In this study, the presence of metabolic syndrome in par-
ticipants of different disease groups (gastric ca, colon ca, 
control group) was found to vary according to the Homa-IR 

Table 3. HOMA-IR values according to liver metastasis in patients 
with gastric cancer and colon cancer

			   N	 Mean	 Std. 	 Std. 	 P
					     Deviation	 Error

Gastric	 Liver	 -	 19	 2.9763	 3.86711	 0.88718	
Cancer	 Metastasis	 +	 10	 1.7080	 3.05592	 0.96637	
		  Total	 29	 2.5390	 3.60441	 0.66932	 0.377
Colon	 Liver	 -	 22	 2.9518	 2.38608	 0.50871	
Cancer	 Metastasis	 +	 7	 6.0486	 4.99509	 1.88796	
			   29	 3.6993	 3.38163	 0.62795	 0.032

Independent variable: HOMA-IR
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variable. (p<0.05).

It can be said that the difference between Homa-Ir val-
ues was not statistically significant at the level of p>0.05 
according to whether hepatic metastases were present 
in gastric cavernous patients. The difference between 
Homa-IR values according to the presence or absence of 
liver metastases in patients with colorectal cancer was sta-
tistically significant at p<0.05 (p=0.007). In the literature, 
no similar publication was found to explain this situation. 
However, in a study conducted by Giovannucci E., colon 
cancer suggests that Riskin is elevated in metabolic syn-
dromes.[5] This evidence is based on the risk of colon can-
cer or adenomas, the indicators of metabolic syndrome 
(obesity, abdominal fat tissue accumulation and physical 
inactivity), clinical consequences of this syndrome (type 2 
diabetes and hypertension), plasma or serum components 
of the definition of metabolic syndrome (hypertriglyceri-
demia, HDL cholesterol) and hyperinsulinemia, a metabolic 
disorder underlying the metabolic syndrome, and markers 
of insulin resistance (insulin C-peptide). The mechanism 
underlying these associations is unknown, but may involve 
the effect of hyperinsulinemia on increasing free or ben-
eficial concentrations of insulin-like growth factor-1.[5] This 
study overlaps with the results of Giovannuci E.'s study.

Conclusion
The incidence of MetS was higher in colon cancer patients 
than in the normal population. In addition, insulin resis-
tance was significantly higher in all colon cancer cases with 
and without liver metastasis.
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