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a B S T r a c T
BacKgrouND: lung cancer is one of the most prevalent malignant diseases worldwide that nowadays has become one 
of the major problems for healthcare organizations in the field of diagnosis and therapy. Nowadays, studying the micro-
environment around the tumor and investigating the genomic changes in different types of cancer have been recognized 
as the most important lines of study in cancer research. investigating the expression of genes associated with cancer can 
be very important in determining the type of cancer and its prognosis.
MeTHoDS: according to the estimation of the sample size, 40 patients with non-small cell lung carcinoma (NSclc) 
were compared with 40 healthy individuals. The qrT-Pcr (quantitative rT-Pcr) technique was utilized to determine the 
expression levels of two biomarkers of cK20 mrNa and VegF mrNa in peripheral blood of the patients and healthy 
individuals. also, the VegF protein was measured by eliSa (enzyme-linked immunoSorbent assay) technique and the 
relationship of these biomarkers and tumor staging and cancer progression was evaluated.
reSulTS: comparing these two groups using t-test, did not show a significant difference with regard to the mean age. 
Positive cK20 mrNa marker was observed in 18 out of 40 individuals with NSclc and therefore, the sensitivity of this 
marker was determined as 45%. in healthy individuals eight out of 40 were reported positive. VegF mrNa marker in 
the group of patients became positive in 31 out of 40 individuals, which was an indication of a sensitivity equal to 77.6% 
and in the group of normal individuals five of out 40 people were reported positive. Also, the serum levels of VEGF were 
measured using eliSa method. 28 out of 40 patients were reported positive, which was an indication of a sensitivity of 
70% and in normal individuals group seven out of 40 people were reported positive.
CONCLUSIONS: Overall, it can be concluded that the result of this research, which is in the field of tumor markers in 
lung cancer (NSclc), can be regarded as a diagnostic-screening test for the early detection of the disease in the early 
stages because in this study, the two VegF mrNa and cK20 mrNa markers and the serum level of VegF were evalu-
ated with a good sensitivity.
(Cite this article as: Kashani K, Bahrami N, Barikro N, Mohamadnia a. a pilot study of cK20 mrNa, VegF mrNa, VegF 
protein in the peripheral blood of patients with non-small cell lung cancer. Minerva Pneumol 2017;56:229-34. Doi: 10.23736/
S0026-4954.17.01803-X)
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cancerous cells, which by the way will have 
extraordinary growth rates.10

Biomarkers are typically genes that ex-
perience structural or functional changes in 
the procedure of cancer and their expression 
changes. Therefore, they can have an impor-
tant role in the diagnosis.9, 11-13

Nowadays, molecular methods are the most 
important methods to measure the markers, 
which are performed based on genomic con-
tent or transcriptomics.14-16

Vascular endothelial growth factor (VegF) 
is a signal protein produced by cells that causes 
the stimulation of tissues and blood vessels.17

When VegF is expressed more, it leads to 
the disease. cancers that are capable of VegF 
expression can grow and metastasize.18

Cytokeratins are intermediate filaments 
found in intracellular skeleton of epithelial tis-
sues.17

cytokeratin 20 (cK20) is seen in some can-
cers such as colon and lung cancer. Based on 
studies, this biomarker can be used as a diag-
nostic marker for lung cancer.18, 19

Materials and methods

Forty patients who visited Masih Danesh-
vari Hospital were selected after diagnosis 
and before any therapy performed on them, 
and forty healthy individuals voluntarily par-
ticipated in this study. This was a case-control 
study. The study was approved by the com-
mittee on research ethics at the institution in 
which the research was conducted and any in-
formed consent from human subjects was ob-
tained as required.

We included individuals whose disease was 
in stages one to three of the disease, meaning, 
they had no distant metastasis. No medical 
treatment (chemotherapy or radiotherapy) or 
surgery was performed on the patient. There 
was a definitive diagnosis by pathological con-
firmation. The patients and healthy subjects in 
this study were considered from similar age 
and gender groups.

Ten ml peripheral blood sample was taken 
from all individuals participated in the study. 
Then, this 10 ml sample, was divided into two 

lung cancer occurs when lung tissue cells 
proliferate abnormally and grow uncon-

trolled. There are various types of lung can-
cer, which the growth rate of some of them 
is more than others. in many countries in the 
world lung cancer is the most common cause 
of death due to cancer among men and women, 
and followed by breast cancer, it is the second 
leading cause of death among women world-
wide. This type of cancer is usually caused by 
smoking. But many other factors affect its de-
velopment.1, 2

Non-small cell lung carcinoma (NSclc) 
includes between 5 to 90 percent of cases of 
the lung cancer, which involves an abnormal 
and uncontrolled growth of a wide range of 
lung cells. Most cases involved in this group 
of cancer, are associated with squamous cell 
carcinoma (epidermoid) and adenocarcinoma 
of the lung.3, 4

Smoking is one of the leading causes of the 
mortality in lung cancer, but is not the only 
reason. Breathing the air contaminated with 
smoke at home or in workplace causes an in-
crease in the incidence of this type of cancer.3

Non-smoker individuals exposed to ciga-
rette smoke such as the children and spouses 
of smokers are also at risk for lung cancer.5, 6

lung cancer is one of the most prevalent 
cancers that cause many deaths each year and 
despite great advances made in early diagnosis 
and appropriate therapies, it is still the leading 
cause of death due to cancer.6-8

although every day new approaches in deal-
ing with lung cancer are presented, this disease 
still is a risk for many. cancer is the disease of 
cells. The human body is a collection of cells, 
each responsible with a specific task. In order 
to be able to ensure the proper function and 
health of an individual, therefore, more atten-
tion needs to be paid to the micro-molecular 
structure and basics of cellular biology, so that 
it is possible to provide more extensive infor-
mation about the development and morbidity 
of this fatal disease, with regard to the genesis 
of this disease from cellular levels.9 a cell usu-
ally needs a series of mutations in both catego-
ries of genes, i.e., tumor suppressor genes and 
proto-oncogenes, in order to transform into 
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also, the serum level of VeFg was deter-
mined using Bioassay Technology laboratory 
kit (cat No. e0080Hu).

Results

The study population consisted of the two 
groups of patients and healthy individuals, 
which according to the estimated sample size 
of the research, 40 individuals were placed in 
each group. comparing these two groups us-
ing t-test showed no significant differences 
in terms of mean age, therefore, it can be ar-
gued that the age factor in studied groups has 
no confounding effect (P value=0.432). also, 
no statistically significant difference was ob-
served between the two groups in terms of 
gender (P value=0.66).

The amount of the expression of the refer-
ence gene of the study (18s-rrNa) can be ob-
tained comparatively, from the ct value mea-
sured for each sample. The resulting outcome 
indicated that there was no significant differ-
ence between the two groups, which confirms 
the accuracy of the choice of this marker as a 
reference gene of the study (P value=0.294).

after deriving the results of the real-time 
rT-Pcr reaction, the number of people from 
each main group of the research who had 

eight and two milliliter parts, the 8 ml part 
was added to Falcon tube containing antico-
agulant eDTa and the 2 ml part was coagu-
lated in order to extract the serum, and then, 
the resulting serum was stored in freezer at -20 
ºc to measure the serum levels of VegF. The 
uncoagulated 8 ml serum was immediately 
entered the rNa extraction phase.

The extraction phase was carried out using 
rNeasy Midi Kit (QiageN cat no.75144). 
First, the red blood cells (if any) were lysed 
using lysing buffer and centrifuge was done 
and the resulting cell mass was entered the ex-
traction phase and eventually the total mrNa 
was obtained.

cDNa synthesis was performed using Viva 
2-steps rT-Pcr Kit (cat no. rTPl12). The 
main components for reverse transcription 
have been provided in the format of rT Primer 
Mix and reverse transcription.

Specific primers for each marker were de-
signed by the help of alleleiD6 software and 
were ordered to be made. Table i shows the 
parameters and their amounts used in the final 
real-time reaction.

real-time rT-Pcr was performed using 
HotTaq evagreen qPcr Mix kit (Sinaclon 
company cat No. BT11101). The components 
of real-time rT-Pcr consisted of: 1) sequenc-
ing template 2 µl; 2) master mix 4 µl; 3) primer 
according to the most proper concentration; 4) 
deionized distilled water with an amount so that 
the final volume of the reaction reaches 20 µL.

Temperatures and reaction times were set 
according to the instruction given in the kit 
(Table ii). at the end of each reaction the in-
terpretation of the results took place based on 
amplification curves and melting curve.

Table I.—�The specifications of primers used in real-time RT-PCR reaction. The number of each gene, sequence, size, 
and the amount of each primer consumed is specified separately.

Parameters cK20-mrNa VegF mrNa 18s rrNa

F primer acgccagaacaacgaaTacc gTgcccccTagcagTaccg gTaacccgTTgaaccccaTT
length of primer 20 19 20
r primer TTcagaTgacacgaccTTgc gacgTgccccTacaagTTgg ccaTccaaTcggTagTagcg
length of primer 20 20 20
Length of amplified 

fragment
208 123 152

Desired annealing 
temperature

61.2 °c 61.6 °c 53.5 °c

Table II.—�The temperatures and times of real-time RT-
PCR reactions.

real-time step Temperature Duration

initial activation 95 ºc 5 min
40 cycles

Denaturation 59 ºc 15 s
annealing 56-60 ºc 60 s
extension 72 ºc 20 s
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of -ΔΔ CT (expression fold change) the amount 
of the difference in marker expression is deter-
mined. The number of the initial copies of this 
marker in patients is in average 11.63 times as 
much as healthy individuals.

ΔΔ CT for CK20 mRNA was measured as 
-0.5, which mathematically shows that the 
number of initial copies of this marker in 
patients is in average 1.42 times as much as 
healthy individuals (Figure 2).

Measuring the serum level of VEGF protein

The serum level of VegF protein was mea-
sured using eliSa technique. The average 
serum level of this biomarker in the group of 
patients was more than the group of healthy 
individuals. in 28 out of 40 patients the expres-
sion of this biomarker was reported as positive, 
indicating 70% sensitivity, and in the group of 
normal individuals seven out of 40 individuals 
were reported positive. Finally, the statistical 
comparison of this biomarker becoming posi-
tive between patients and healthy individuals 
took place using two-sample binomial test that 
indicated a statistical difference between these 
two studied groups (P value <0.001).

Discussion

lung cancer is the most prevalent malignant 
diseases around the world that has turned into 
one of the major problems for healthcare orga-
nizations in the field of diagnosis and therapy.1

Different types of lung cancer include: small 
cell lung carcinoma (Sclc) and NSclc.5, 6

shown positive outcomes in terms of marker 
expression was determined. Positive VegF 
mrNa marker in individuals with cancer was 
observed in 31 out of 40 people, and therefore, 
the sensitivity of this marker was determined 
as 77.5%. in healthy individuals group this 
rate was five out of forty people, which is an 
indication of 12.5% false positive cases. The 
statistical comparison of the positive level of 
this marker in patients and healthy people, that 
was done using two-sample binomial test, was 
an indication of a significant difference be-
tween these two groups (P value=0.034).

Marker cK20 mrNa was positive in 18 out 
of 40 patients in the group of patients, indi-
cating a sensitivity of 45%, and among nor-
mal individuals this rate was eight out of forty 
people, indicating 20% false positive cases. 
The statistical comparison of the level of this 
marker becoming positive among patients and 
healthy individuals, performed using two-sam-
ple binomial test, was an indication of a sig-
nificant difference between these two groups 
(P value=0.0.001) (Figure 1).

The relative difference between markers ex-
pression between patients and healthy indi-
viduals

The relative difference between markers ex-
pression between patients and healthy individ-
uals was measured. This task was performed 
using ΔΔ CT method for VEGF-mRNA and 
cK20-mrNa.

ΔΔ CT for VEGF mRNA was measured as 
-3.54. Now, if we calculate the 2 to the power 

Figure 1.—The expression levels of VegF mrNa and 
cK20 mrNa in peripheral blood from NSclc patients and 
noncancerous persons.

Figure 2.—Difference in expression of VegF and cK20 
genes at the case and control.

VegF VegFcK20

case

control

cK20

case

control
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amount in all groups of cancer (localized and 
metastatic).26 In this study, a significant rela-
tionship was also observed between the two 
groups of patients and healthy individuals.

in 2009, in a study conducted on patients 
with colorectal cancer, 198 peripheral blood 
samples were obtained of which 169 cases had 
colorectal cancer and the rest were considered 
as healthy control group. The mrNa of the 
sample of the patients was extracted and then 
after preparing the cDNa the expression level 
of cea, cK19, and cK20 were measured us-
ing real-time Pcr. The results of this study 
showed that the expression levels of cK19, 
cea, and cK20 in patients were 35.8%, 28% 
and 41.9%, respectively, and in non-patients 
in average it was three percent, which this dif-
ference was statistically significant.27 in the 
present study there were also similar results 
between normal and cancer groups and a sig-
nificant relationship was shown.

a study, in 2006, performed on cK20 mrNa 
expression in the pleural fluid of patients with 
lung cancer and of those with non-malignant 
lung diseases, showed that cK20-mrNa ex-
pression level in patients with malignant lung 
disease is significantly higher than those with 
non-malignant lung diseases (P value <0.05).25 
Thus, in this research, we choose cK20 mrNa 
as a suitable biomarker to distinguish malig-
nant tumors from benign tumors of the lung.

Conclusions

overall, the result of this research, which is 
on tumor markers of lung cancer, can be con-
sidered an initial introduction to a diagnostic-
screening test for early discovery of the dis-
ease at early stages. However, to further prove 
the results of the research it is recommended 
that more comprehensive research to be done 
with larger sample sizes.
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