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Introduction

Endometrial carcinoma is one of the most common 
gynecological cancers and is the fourth common cancer 
in women with 150,000 new cases diagnosed annually 
worldwide.The incidence rate are up to ten times higher 
in industrialized countries (Lee et al., 2010; Bekar et al., 
2013). Cancers are not only causing high morbidity and 
distress, but cancers has become a leading cause of death 
throughout the world (Ezat et al., 2014).

Endometrial carcinoma is the most common invasive 
malignant neoplasm of the female genital tract, with an 
estimated 46,470 diagnosed cases and 8,120 deaths in 
2011 in the United States (Castellsague et al., 2006).

As in most other cancer diseases, neoplastic progression 
to EC is very complex, and involves high penetrance 
genes as well as intricate interactions of multiple low 
penetrance genes. More than half of all cancer cases and 
deaths worldwide are potentially preventable. (Karlsson 
et al., 2009).

Two main types of tumore have been recognized: type 
I are endometrioid adenocarcinomas, which represent 
80% of endometrial carcinomas, They develop in peri- 
or post-menopausal women and are related to estrogen 
stimulation and as the low grade tumors, type 2 tumors 
are high-grade non endometrioid carcinomas which invade 
deeply into the myometrium and follow an aggressive 
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Abstract

 Objective: Endometrial cancer is the fourth most common cancer among women in developed countries. 
Affected patients may benefit from systemic chemotherapy, alone or in combination with targeted therapies 
if the disease is clinically diagnosed prior to expansion and metastasis to other organs.The aim of this study 
was to evaluate the prognostic role of c-kit mutations and comparision with tumor type and grade in human 
uterine endometrial carcinomas. Materials and Methods: Seventy five patients with endometrial carcinoma and 
seventy five normal controls were studied for possible mutations in exon 17 of the c-kit gene using single strand 
conformational polymorphisms and sequencing. Results: c-kit mutation in exon 17 appeared to be significantly 
different between endometrial carcinoma and normal endometrium. The pattern and frequency of the mutations 
was also shown to be different between tumors from different stages. 
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clinical course such as serous carcinomas. (Catasus et al., 
2009; Thanapprapasr and Thanapprapasr, 2013).

Approximately 90% of cases of endometrial 
carcinoma are sporadic, while the remaining 10% of 
cases are hereditary (Kafshdooz et al., 2014). The cause of 
endometrial cancer remains unclear (Jiang et al., 2014) and 
numerous genetic alterations have been found in cancer 
cells (Liu, 2007). It is worth mentioning that, generally, 
cancers developed after the defect in the DNA repair, 
inactivation of tumor suppressor genes, and up-regulation 
of oncogenes (Kafshdooz et al., 2014).

The c-kit proto-oncogene is the cellular homologue of 
the transmembrane tyrosine kinase receptor (KIT), which 
is immunologically identified by the CD117 antigenic 
epitope. It is located on chromosome 4 (4q11-12) in the 
human genome and codes for a 145 to 160 kDa (Naik and 
Hasnan, 2008).

It is the receptor for stem cell factor (mast cell growth 
factor), structurally and functionally closely related to 
platelet-derived growth factor and macrophage colony 
stimulating factor (Naik and Hasnan, 2008). 

The binding of stem cell factor leads to the dimerization 
of c-kit proteins, thus initiating a signaling cascade that 
ultimately induces cell growth. (Sever et al., 2005).

Expression of c-Kit is weak to reasonable in a wide 
variety of normal, benign, and malignant tissues (Lammie 
et al., 1994; Tsuura et al., 1994). In a subset of mast cell 



Taiebeh Kafshdooz et al

Asian Pacific Journal of Cancer Prevention, Vol 16, 20157450

disorders (Boissan et al., 2000). and gastrointestinal 
stromal cell tumors (Sakurai et al., 1999; Lux et al., 2000). 
overexpression has been associated to either an activating 
or dominant- inactivating c-kit mutation.

The aime of this study was to evaluate the prognostic 
role of c-kit mutation and comparision with tumor type 
and grade in human uterine endometrial carcinoma. kit 
mutation is primary molecular changes in endometrial 
carcinoma.

Materials and Methods

Patients and methods
After proposal approved by ethical board of AL-Zahra 

Educational and Medical Hospital, Tabriz, Iran The 
tissues used in the present study were formalin-fixed and 
paraffin-embedded sections (75 endometrial carcinomas) 
from patients who had been admitted to the Department 
of Obstetrics and Gynecology from 2011-2013 in the 
AL-Zahra educational-treatment hospital, Tabriz, IRAN. 
A pathologist reviewed and confirmed the histological 
diagnosis of all cases. All cases underwent for grading 
and staging by FIGO 2009 staging and grading protocol.

DNA Extraction
DNA was extracted from the tumor paraffin-embedded 

tissues. Tissues were removed from micro-dissection 
slides. This slide was used to separate the relevant tissues 
from the other slides. DNA was extracted by using the 
QIAamp DNA FFPE Tissue kit (cat. No.56404). Before 
beginning the procedure, deparaffinization was carried out 
by the xylen. The extracted genomic DNA was quantified 
by using nanodrop spectrophotometer.

Primer Design
Primers for polymerase chain reaction (PCR) 

amplification and sequencing were designed using the 
primer 3 program (http://frodo.wi.mit.edu/cgi-bin/primer 
3/primer 3-www.cgi). Two primer pairs were used to 
amplify exon 11 of genomic endometrium.

PCR
The conditions for the PCR reaction were denaturation 

at 95°C for 4 min followed by 35 cycles of denaturation 
at 95°C for 30 s, annealing at 47°C for 30 s, and extention 
at 72°C for 30 s, followed by a final extension at 72°C 
for 10 min. The forward primer was 5’-TTG ACA 
GTT AAA GGC ATT TC-3’ and the reverse primer 
was F:5’-TTACAAGTTAAAATGAATT-3’ R:5’-
AAGTTGAAACTAAAAATCCT-3’

Each 20µl reaction mixture for c-kit amplification 
contained 100 ng of genomic DNA, 250 _M of each 
deoxynucleotide triphosphate, 1 x _ PCR Buffer II 
(Perkin-Elmer), 2.5 mM MgCl2, 0-10% DMSO, 0.5 unit 
of AmpliTaq Gold (Perkin-Elmer), and 1 µM of each 
primer. PCR amplifications were performed in a Perkin-
Elmer Cetus 9600 thermocycler with denaturation at 
94°C for 10 min, followed by 35 cycles of 94°C for 30 
s, 44-55°C for 30 s, 72°C for 30 s, and final extension at 
72°C for 10 min.

Single Strand Conformation Polymorphism (SSCP) and 
sequencing

SSCP analysis for point mutations was performed 
under the following conditions: a mixture of 5 μl of a 
35-cycle PCR product and 12 μl of loading buffer were 
denatured for 10 min at 95°C, cooled rapidly on ice and 
separated on anon-denaturing 10% polyacrylamide gel in 
1 × Tris borate-EDTA buffer at 4-8°C for 16-20 h at 100 
V. Bands were revealed by silver staining.

The PCR products showed a mobility shift by SSCP 
analysis, which suggested the presence of mutation. The 
products submitted for direct sequencing.

DNA Sequencing
Samples that displayed abnormal SSCP patterns were 

sequenced. Each sample was amplified in a new 25 µl PCR 
reaction and sequenced.

Statistical analysis
Data of the present underwent for statical analysis 

using spss software (version16) for identifying of 
correlation between c-kit mutation in one hand and other 
type,tumor grade and tumor stage on the other hand.

Results 

Patients and tumors
Seventy-five endometrial  carcinomas were 

investigated. All of the samples were obtained from 
Iranian patients. 60 % (45 cases) of the tumors were 
endometriod and 40% (30 cases) of the tumors were 
serous type.

According to FIGO staging system, 63.5% (33 cases) 
were stage I, 15.4% (8 cases) were stage II, 15.4% (8 
cases) were stage III, and 3 cases were stage IV. Moreover, 
25.5% (14 cases) were grade I, 30.9% (17 cases) were 
grade II, and 43.6% (24 cases) were grade III. The mean 
age of the patients was 57.6.

PCR-SSCP and sequence analysis results
We screened exon 17 of the c-kit gene by PCR-SSCP 

analysis for the presence of mutation in 75 endometrial 
carcinomas in two groups: low stage and high stage. 
Examples of the cases that showed mobility shifts by SSCP 

Figure 1. PCR SSCP. PCR-SSCP of exone 17 c-kit gen
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analysis are shown in Figure 1. 18.6% of samples had 
mutations were subsequently confirmed by sequencing. 

In a series of 75 endometrial carcinomas, no mutations 
were detected in exon 17 in two groups of stages.

Discussion

It has been reported that in endometrial carcinoma, 
c-KIT positivity is an adverse prognostic factor(Scobie 
et al., 2003). Previous studies of endometrial carcinoma 
comprise a small number of specimens and about 
immunohistochemical assays. conflicting results of c-KIT 
staining have been reported in uterine leiomyosarcomas 
additionally (Miettinen et al., 2000; Abargel et al., 2004).

Similar to our findings in endometrial carcinoma, 
some level of c-kit mutation has been reported in a high 
proportion of this neoplasm in other studies, ranging 
from 44% to 100%of the cases (Arber et al., 1998; 
Alkushi et al., 2003; Abargel et al., 2004). In line with 
this concept are also other studies of carcinoma that have 
found similar c-kit mutation in the carcinomatous and 
epithelial elements (Winter Iii et al., 2003; Leath 3rd et 
al., 2004). In addition, c-kit has also been made known 
to be overexpressed in particular types of malignant germ 
cell tumors, such as seminoma (Meyts and Skakkebkk, 
1994; Sakuma et al., 2003).

KIT is well known to be expressed in uterine sarcomas 
and carcinosarcomas but KIT expression is debatable in 
endometrial carcinoma. In the current study, we found 
mutation in 18.66% cases compared with controls. This 
suggests it need many number of cases to confirm the role 
of c-kit mutation in EC.c-kit mutation is a early changes in 
endometrial carcinoma. Mutations in Exon 17 have been 
well characterized in  the majority of patients with adult 
onset mastocytosis.

In a wide-ranging study of c-kit expression in numerous 
tumors, Went et al demonstrated that dysgerminoma 
(two cases) and gonadoblastoma (one case) both reveal 
c-kit expression. furthermore, Brenner tumor (33% 
staining), cervical adenocarcinoma (33% staining), and, 
less frequently, ovarian carcinoma, cervical squamous 
carcinoma, and vulvar carcinoma all show nominal c-kit 
expression (Went et al., 2004).

Arber et al(Arber et al., 1998) have recently 
established by immunohistochemistry that endometrial 
adenocarcinomas and hyperplastic endometria express 
CD117.

On the other hand deregulation of the protein kinase 
activity have a main function in human malignant 
neoplasms.

The mutations in c-kit different from single base 
pair substitutions to complex deletions/insertions, but 
they are regularly in-frame and in many cases have 
been recognized to cause activation of the KIT kinase 
autonomous of its natural ligand, stem cell factor(Rubin 
et al., 2001).

Endometrial cancer is a heterogeneous disease with 
complex genetic and environmental influences. It has been 
proposed that environmental risk factors such as obesity 
and overexposure to endogenous or exogenous hormones 
may be concerned in the pathogenesis of endometrial 
carcinoma(Niwa et al., 2005). 

Slomovitz et al. In 2004 reported no KIT expression in 
endometrial carcinoma but Scobie et al. In 2003 showed 
frequent cytoplasmic expression of KIT in endometrial 
carcinoma.

Howevere due to contentious and challenging aspects 
of this background,other studies with describing detail 
molecular findings in different types of endometrial 
carcinoma is necessary.

In conclusion, it can be said that endometrial cancer 
is characterized by numerous genetic alterations, 
including those in p53 , K-ras, PTEN and β-catenin. The 
study demonstrated that mutation of c-kit  increase the 
risk of endometrial cancer, Thus, further studies with 
larger samples need to be carried out in order to clarify 
new mutation site and the role of this mutation in the 
oncogenesis of endometrial cancer among Iranian women. 
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