
Yrd. Doç. Dr. Malik Ejder Yıldırım                          Yrd. Doç. Dr. Savas Karakus
Cumhuriyet Uni/Med. Gen.                                                     Cumhuriyet Uni/ Obst.&Gyneco.
Yrd. Doç. Dr. Hande Küçük Kurtulgan Yrd. Doç. Dr. Hasan Kılıçgün
Cumhuriyet Uni/Med.Gen.                                                       Erzincan Uni/ Nutri. & Diet.
Dr. Serpil Ersan                                                          Prof. Dr. Sevtap Bakır                       
Cumhuriyet Uni/Med. Biochemistry Cumhuriyet Uni/Med. Biochemistry

Congress: Biyokimya günleri 2016 Sivas



Plasminogen activator inhibitor type 1 (PAI-1) 

is a serine protease inhibitor (Serpine 1) and it 

inhibits both tissue plasminogen activator and 

urokinase plasminogen activator which are 

important in fibrinolysis. We aimed to find 

whether there is a possible association between 

PAI-1 level, PAI-1 4G/5G polymorphism and 

endometrial cancer. 



Plasminogen which is pivotal regulator in 

fibrinolysis can be converted into plasmin by 

tissue plasminogen activator (tPA) and 

urokinase plasminogen activator (uPA). 

Plasmin is a serine protease involved in 

intravascular dissolution of fibrin clots (3). 

PAI-1 is an important factor in the regulation of 

endogenous fibrinolysis by inhibiting both t-PA 

and u-PA. 



The PAI-1 gene is located on chromosome 7 

(7q21.3-q22). There is a common 

polymorphism known as 4G/5G in the 

promoter region (Guanosine insertion/deletion 

gene polymorphism) of this gene. 

Homozygosity for the deletion allele (4G/ 4G) 

has been associated with higher PAI-1 

concentrations than the insertion genotype 

(5G/5G), and reduced fibrinolytic activity 



Endometrial cancer is the common disease of 
the endometrium and it is a major problem for  
women's health. The level of PAI-1 may be an 
important marker for the formation and the 
prognosis of endometrial cancer. Some 
researchers also declared that the PAI-1 4G/5G 
polymorphism may contribute to cancer 
susceptibility and the 4G allele of PAI-1 may 
be associated with an increased risk of 
endometrial cancer.



Our study was approved by the Ethics Committee 
in Cumhuriyet University, Sivas, Turkey. 82 
patients who were diagnosed as endometrial 
cancer and 76 female healthy controls were 
included in this study. The exact diagnoses of the 
patients were performed histopathologically. The 
patients were also classified in terms of the tumor 
grades. Individuals who had alcohol story, obesity 
problem and smokers were excluded. The age and 
body mass index (BMI) of the patients and control 
group was recorded. 



Cytosolic concentrations of PAI-1 were 
determined by enzyme-linked immunoassay 
(ELISA) using Human PAI-1 ELISA Kit on a 
Triturus Analyser  (Diagnostics Grifols, Spain).
The genomic DNA was extracted from the 
peripheral blood using DNA isolation kit. 
Relevant gene sequences were amplified in a 
single (multiplex) amplification reaction and they 
were screened for PAI-1 4G/5G polymorphism 
using reverse hybridization strip assay procedure.













The frequency of PAI-1 4G/4G genotype 
and the PAI-1 4G allele was significantly 
higher in endometrial cancer patients than 
in controls. The frequency of PAI-1 4G allele 
was significantly higher in patients with 
stage IB than in those with stage IA. The
individuals with the 4G/4G genotype had 
higher endometrial PAI-1 protein. PAI-1 
levels in endometrial tissue seem to be 
associated with PAI-1 4G/5G polymorphism. 





PAI-1 4G/5G polymorphism most likely 

contributes to susceptibility to cancer, 

particularly in Caucasians. Furthermore, 

the 4G allele may be associated with an 

increased risk of endometrial cancer.





Significantly higher median levels of PAI-

1 were found in malignant endometrium 

(uPA 1.89 ng/mg, PAI-1 3.04 ng/mg) 

compared to tumor-free endometrium

(uPA 0.84 ng/mg, PAI-1 1.01 ng/mg). The 

median level of PAI-1 was significantly 

higher in G2/G3 carcinomas compared 

to G1 tumors.





The 4G/5G polymorphism may not be 

linked with elevated level of PAI-1 

observed in breast cancer and therefore 

may not be associated with appearance 

and/or progression of breast cancer. On 

the other hand, the distribution of the 

genotypes of the 4G/5G polymorphism 

between controls and patients was not 

different significantly.





 In premenopausal women, the levels of PAI-
1 and its mRNA in normal endometria were 
significantly higher than in endometrial 
atypical hyperplasia and cancer. On the 
other hand, in postmenopausal women, the 
results were reversed. There was no 
difference in the expression of PAI-1 and its 
mRNA in the various histological grades and 
clinical stages in endometrial cancers, while 
the expression of PAI-1 in other cancers 
increased during tumor progression.





Overexpression of PAI-1 favors
angiogenesis, metastasis and poor
prognosis, although when applied in very
high concentrations it inhibits angiogenesis
and tumor growth, the phenomenon is 
described as the PAI-1 paradox. PAI-1 
inhibits the activity of matrix 
metalloproteinases, which play a crucial 
role in invasion of malignant cells through 
the basal lamina and inhibiting proteolysis 
can reduce tumor growth in many in vivo 
and in vitro models. 



Based on this study, it can be thought that the 

level of PAI-1 and PAI-1 4G/5G polymorphism 

are effective in the formation of endometrial 

cancer and PAI-1 level may be associated  with 

the grade of this tumor. 



If it consists of a common idea about the effect 

of PAI-1 levels and 4G/5G polymorphism on 

endometrial cancer, PAI-1 may be a therapeutic 

target for this cancer in the future.
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