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SUMMARY
Introduction Most studies point at the main role of humanpapilloma virus (HPV) in the development 
of dysplasia and cervical cancer. Due to the low specificity and sensitivity of morphological diagnostic 
methods it is necessary to find an adequate marker which would be introduced in the screening program 
for cervical cancer. Most research suggests that p16INK4a is a specific and sensitive marker.
Objective The aim of this research was to determine the presence of p16INK4a expression in inflammatory 
and preneoplastic lesions of the cervix.
Methods The study was performed on 73 samples of cervical biopsy. In 34 patients a preneoplastic 
change (dysplasia) in the stratified squamous cervix epithelium was found, and in 39 a non-specific 
inflammatory process was disclosed. In all samples, immunohistochemical analysis using antibodies to 
p16INK4a was performed.
Results The expression of p16INK4a was verified in 67.65% of cases in dysplastic cervical lesions and 38.5% 
of the inflammatory lesions. A statistically significant difference was determined in the presence and 
grade of expression between dysplastic and inflammatory lesions of the cervix (χ2=24.16; p<0.001). The 
expression was more frequent and had a higher grade in dysplastic lesions with high grade and showed a 
statistically significant difference compared to the expression in low-grade dysplasia (χ2=21.48; p<0.001).
Conclusion The analysis of the presence of p16INK4a can differentiate non-neoplastic from preneoplastic 
changes in the cervix. It is recommended to use immunocytochemical and immunohistochemical analysis 
using p16INK4a in interpreting borderline lesions of the cervix.
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INTRODUCTION

Cervical cancer has remained at the top of on-
cological conditions in the twentieth century. 
The mortality rate of this disease in the devel-
oped countries declined from the first place 
in 1920 to the eighth place in 1990. Despite 
these data, the incidence has been minimally 
changed in those countries where screening 
programs have not been developed. With cy-
tological techniques it is possible to diagnose 
changes in the cervix in the premalignant stag-
es of the disease [1].

Histological diagnosis of cervicitis is com-
mon enough that is identified with normal 
results. The cervix is in direct contact with 
the vagina and is exposed to infectious agents 
such as viruses, bacteria, fungi and parasites. 
Cervical infection can rarely be present in the 
absence of infection in the vagina. The cervix is 
a reservoir of many infectious pathogens such 
as Neisseria gonorrhoeae, Chlamydia trachoma
tis, Herpes simplex virus (HSV), humanpapil-
loma virus (HPV), and Mycoplasma spp. Most 
women, holders of specified microorganisms, 
have no clinical symptoms, and therefore it is 
of great importance to establish their presence 
in women with an increased risk [1, 2].

Preneoplastic changes localized in the lower 
genital tract are frequently multicentric (of-
ten embedded within the epithelium which 
embryonically originates from anogenital 
epithelium). About 10% of women with cervi-
cal intraepithelial neoplasia (CIN) has a syn-
chronous preinvasive lesions localized on the 
vulva, vagina or anus [1, 3]. CIN is sometimes 
marked as a dysplasia and involves disruption 
of growth and maturation of the epithelium 
of the cervix. There are three grades of CIN. 
Mild dysplasia (CIN I) is defined as a disorder 
localized in the bottom (basal) third of the epi-
thelium, CIN II is localized in two-thirds of the 
thickness of the basal epithelium.

Severe dysplasia or CIN III involves changes 
localized in more than two thirds of the thick-
ness of the epithelium, while carcinoma in situ 
(CIS) is a disorder which occupies the entire 
thickness of the epithelium (Figure 1). Histo-
logical grading is still based on this three-grade 
grading scale [2]. The prevalence of CIN is dif-
ferent and depends on socio-economic status, 
geographic factorsand exposure to risk factors 
and ranges from 1.05% to 13.7%. CIN is most 
commonly diagnosed in women aged 20 years, 
CIS in women aged 25-35 years, and cervical 
cancer is diagnosed after the age of 40 [1, 4, 5].
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Different markers were analyzed as potential candidates 
which could perform triage of borderline cytological and 
histological findings (Ki 67, CDc6, Mcm5, MN) [6]. One 
of the most intensively studied markers is p16INK4 cell pro-
tein (p16), which belongs to the CDKI group and shows 
a high expression in all high grade dysplasias and cervical 
carcinoma [7, 8]. The analysis of expression of regulatory 
proteins of the cell revealed that it was highly associated 
with viral E7 oncoprotein activity at the molecular grade. 
Continuous inactivation of RB protein by the viral on-
coprotein E7 is required for the malignant phenotype 
expression of cells infected with HPV. Detection of the 
expression of p16 can be used as highly specific and sensi-
tive “surrogate” marker of RB tumor suppressor protein in 
HPV infected cells [7, 8].

Most studies point at the main role at HPV in the de-
velopment of dysplasia and cervical cancer. The analyses 
confirmed the presence of HPV in more than 80% of CIN 
lesions and in 99.7% cases of invasive cervical cancer [3, 
9, 10].

Two viral oncogenes E6 and E7 are expressed in HPV-
infected cells. Products of viral oncogenes are involved 
in the mechanism of malignant cell genesis. Oncogenic 
activity of the products of viral genesisis is based on the 
interplay of cell-specific proteins. Viral E6 protein causes 
a premature degradation of the p53 tumor suppressor 
protein. Similarly, E7 binds RB protein and leads to the 
release of the E2F transcription factor. Functionally, E7 
leads to inactivation of the RB protein. Inactivation of the 
RB protein (due to E7 or mutations, gene deletions) leads 
to an increased phosphorylation and expression of cyclin-
dependent kinases – CDK (CDK4 and CDK6). Nature of 
p16INK4 expression represents a negative feedback control 
of the loss of RB protein. Thus, the loss of RB protein func-
tion leads to increaseof p16INK4a. The inactivation of RB 
protein by E7 viral protein leads to increased expression 
of p16INK4a, which can represent a substantial sensitive and 
specific biomarker for active expression of HPV oncogenes 
[6, 11].

Significance of analysing the expression of p16INK4a in 
samples of cervical tissue was shown in many studies, and 
it is widely accepted [7, 12]. In cytology, the examination 
of the expression of p16INK4a was investigated in order to 
assess the benefit to triage of patients, whose screenings 
on a routine cytology were interpreted as a boundary case. 
In most studies, the sensitivity is similar to the HPV test-
ing, but the rate is significantly higher at the side of the 
specificity of expression of p16INK4a in the cytological ma-
terial, in particular in the triage of borderline cytological 
findings [13, 14, 15].

Although numerous studies indicate the significant po-
tential of p16INK4a testing and triage of abnormal Pap find-
ings, they also show significant limitations. Limitations are 
present mainly due to non-standardized and inadequate 
immune reaction that occurs due to the use of different, 
non-standardized antibodies. Also, there are no standard-
ized protocols for the interpretation of a small number of 
biopsy samples that follow the interpretation of p16INK4a.

OBjECTIvE

Aim of the research is to determine the presence of p16INK4a 
expression in inflammatory and preneoplastic (dysplastic) 
lesions of the cervix and to determine whether the pres-
ence and grade of expression of p16INK4a depends on the 
grade of dysplasia in the epithelium of the cervix.

METHODS

Our study included biopsy materials of 73 patients, who 
were operated at the Clinical Center of Banja Luka, De-
partment of Obstetrics and Gynecology. The study was 
conducted from January until December 2012. Analysis of 
bioptic tissue samples was performed at the Department 
of Pathology, Clinical Center of Banja Luka. The material 
obtained by biopsy was fixed in 10% formalin. After rou-
tine processing, paraffin tissue blocks were made, which 
were cut in a microtome in serial sections and stained with 
hematoxylin-eosin (HE) staining method. The analysis 
was one on a binocular microscope Leica (objective 10×, 
25×, 35×, 40×; eyepieces 10×) with the width of the visual 
field of 1.4 mm.

In all subjects the nature of changes in the mucosa of 
the vaginal portion (mucosa without changes, inflamma-
tion, dysplasia in stratified squamous epithelium) was 
determined. The classification was made according to 
the recommendations of the World Health Organization 
(WHO) [16].

Changes are divided in two groups: Group I (34 bioptic 
samples), in which the histological analysis revealed the 
diagnosis and the grade of dysplasia in the epithelium of 
the cervix; and Group II (39 bioptic samples), in which the 
diagnosis is determined by histological analysis of inflam-
matory lesions in cervical epithelium.

In all samples (Groups I and II) immunohistochemical 
analysis was performed using antibodies against p16INK4a 
(Dako, Denmark). For immunohistochemical analysis we 
used anti-human p16INK4a monoclonal antibody (clone E6; 
mtm laboratories AG, Heidelberg, Germany). Tissue sam-
ples were cut in a microtome (Leica 2000), to a thickness 
of 2-4 microns and after that they were deparaffinized. 
Antigen unmasking was performed in citrate buffer, 0.007 
M for 40 minutes at 97 degrees Centigrade, pH of 6.0. 
For unblocking we used 1.5% hydrogen peroxide for 15 
minutes. Slides were stained with primary monoclonal 
antibody (1:1000 overnight at 4 degrees Centigrade), and 
the visualization was done by the avidin biotin kit (Ultra 
Vision Detection System).

Evaluation of the presence of expression was performed 
as follows: the grade of expression of p16INK4a was assessed 
semiquantitatively according to the percentage of epithe-
lial cells which showed expression. A positive reaction 
involved an intense nuclear and cytoplasmic immunore-
action (coloration).

Level of expression was evaluated in the following man-
ner: score 0 – <1% of positive epithelial cells; score 1 – 
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1-5% of positive epithelial cells; score 2 – 5-25% of positive 
epithelial cells; score3 – >25% of positive epithelial cells.

Statistical analysis was performed using SPSS, version 
17.0. A descriptive statistical analysis (average values) was 
used in order to describe the total sample and individual 
groups of the sample. For the analysis of the existence of 
differences between the groups the following tests were 
used: Chi square, Wilcoxon signed-rank test and Mann- 
Whitney test.

RESULTS

The first group consisted of materials of 34 patients who 
were diagnosed with preneoplastic lesions in cervical sam-
ples. In the second group there were samples of 39 patients 
morphologically diagnosed as non-specific inflammation 
in cervical samples. The youngest patient was 23 and the 

oldest had 86 years. The average age of all patients was 49 
years. The average age of patients in the first group was 37 
years, and in the second group 61 years.

Patients in the second group were older and had a di-
agnosis of nonspecific inflammation. Mainly, they were 
operated due to prolapsed uterus, which is most frequently 
clinically diagnosed in postmenopausal women, thus ex-
plaining the age structure of this group of patients. The 
average age of women in group I was 37 years and they 
had the diagnosis of dysplasia in the squamous epithelium 
of the vaginal portion. The average age of our patients fits 
the data available in the literature.

In all patients in group I (n=34) surgical material in 
which the analysis had been carried out was a conical clip 
of vaginal portion of the cervix. In all 39 patients of group 
II, surgical material in which the analysis was carried out 
was uterus. Samples analyzed in patients of group II origi-
nated from vaginal portions in which non-specific inflam-

Table 1. Level of expression of p16INK4a in samples in groups I and II

Number (%)
Level of expression of p16INK4a

0 1 2 3 Total

Group I

CIN I 4 (57.1%) 3 (42.9%) 0 0 7 (100.0%)

CIN II 6 (54.5%) 2 (18.2%) 2 (18.2%) 1 (9.1%) 11 (100.0%)

CIN III 1 (6.3%) 0 0 15 (93.8%) 16 (100.0%)

Total 11 (32.4%) 5 (14.7%) 2 (5.9%) 16 (47.0%) 34 (100.0%)

Group II 24 (61.5%) 13 (33.3%) 2 (5.2%) 0 39 (100.0%)
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Figure 1. Histologic appearance of dysplasia in the squamous epithelium. A. Dysplasia in the squamous epithelium of low grade cervix, low grade 
– CIN I; B. Dysplasia of squamous epithelium, moderate grade – CIN II; C-D. Dysplasia of squamous epithelium, severe grade – CIN III (HE, ×200).



    

45Srp Arh Celok Lek. 2015 Jan-Feb;143(1-2):42-49

www.srp-arh.rs

mation and erosion (defect in stratified squamous epithe-
lium) were verified and were incurred as the result of a 
mechanical irritation of the mucous of the vaginal portion. 
In the vicinity of the defect in all samples there were regen-
erative changes in epithelium, glands and stroma.

Among patients in group I, 17 (50%) cases were diag-
nosed as dysplasia of squamous epithelium, severe grade 
(CIN III), 10 (29.41%) cases had a squamous epithelial 
dysplasia, moderate grade (CIN II) and 7 (20.59%) of pa-
tients had a dysplasia of squamous epithelium, low grade 
(CIN I) (Table 1, Figure 1). In all 39 (100%) cases of pa-
tients in group II, histological diagnosis of chronic, non-
specific inflammation of the cervix was established.

The expression of p16INK4a in materials of group I was 
present in 23 (67.6%) cases. Expression had a range from 
focal, low expression which was estimated semiquantita-
tively as score 1 in 5 (14.7%) cases, to high expression which 
was estimated as score 3 in 16 (47%) of cases. Expression  
was not present in 11 (32.4%) of the cases (Table 1). The 
analysis showed that high expression of p16INK4a was 
present in the materials in which dysplasia of squamous 
epithelium of the cervix in severe grade or CIN III was 
diagnosed. The absence or low expression were associated 
with dysplasia of low or moderate grade (CIN I CIN II) 
(Table 1).

In patients in group I, a statistically significant differ-
ence in the grade of expression of p16INK4a between patients 
with different grades of dysplasia in the squamous epithe-
lium was found, χ2 (2, N=34) = 21.48, p<0.001. Patients 
in group I, who were diagnosed with low grade dysplasia 
(CIN I), had a lower grade of expression of p16INK4a from 
patients who were diagnosed with severe grade of dys-
plasia (CIN III) (Table 1, Figure 2). We analyzed patients 
who had been diagnosed with dysplasia of low and mod-
erategrade (CIN I + CIN II), compared to those patients 
who were diagnosed with severe grade of dysplasia (CIN 
III). There was a statistically significant difference in the 
grade of expression of p16INK4a between patients with dif-
ferent grades of dysplasia, χ2 (3, N=34) = 30.36, p<0.01. 
Patients in group II, with dysplasia of low and moderate 
grade (CIN I and CIN II) had a lower grade of expres-
sion of p16INK4a than patients with severe grade of dysplasia 
(CIN III) (Table 1).

The expression of p16INK4a in the materials in group 
II was present in 15 (38.46%) cases. The expression had 
mostly low grade – 13 (33.3%) cases, while moderate grade 
was present in only 2 (5.2%) cases. p16INK4a expression was 
not verified in 24 (61.5%) cases (Table 1).

Between group I (34 patients) and group II (39 patients) 
there was a statistically significant difference in the grade 
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Figure 2. Expression of p16INK4a in the dysplastic epithelium of the cervix. A. Dysplasia in the squamous epithelium, low grade (CIN I); a low grade 
of expression of p16INK4a in dysplastic epithelium of the cervix (anti-p16, ×200). B-C. Dysplasia of severe grade (CIN III), a high grade of expression 
of p16INK4a in dysplastic cervical epithelium, and absence of expression in normal epithelium (anti-p16, ×200). D. Dysplasia of severe grade (CIN 
III), a high grade of expression of p16INK4a a in dysplastic epithelium of the cervix (anti-p16, ×400).
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of expression of p16INK4a, χ2 (3, N=73) = 24.16, p<0.001. 
Patients with non-specific inflammation had a lower grade 
of expression of p16INK4a compared to patients with pre-
neoplastic lesion (Table 1). The relationship of presence 
and grade of expression between group II (cervicitis) and 
materials of group I with different grades of dysplasia was 
analyzed. The difference was not present in the expres-
sion of p16INK4a between group II and low grade (CIN I) 
and moderate (CIN II) grade, χ2 (1, N=46) = 0.37, p=0.54; 
χ2 (2, N=49) = 2.62, p=0.27, respectively. The difference 
was present in the expression of p16INK4a between group 
II and severe grade of dysplasia (CIN III), χ2 (1, N=56) = 
42.98, p<0.001. Patients with non-specific inflammation 
had a lower grade of expression of p16INK4a than patients 
with preneoplastic lesion with grade of dysplasia CIN III 
(Table 1, Figure 3).

DISCUSSION

Persistent HPV infections have long been confirmed as 
the underlying cause and risk factor for the occurence of 
invasive cervical cancer. Organized prevention programs 
in developing countries, aimed at detecting changes that 
precede the formation of invasive cancer, have led to a 

significant decrease of morbidity and mortality from cer-
vical cancer. The main diagnostic method is cytological 
technique (“Pap smear”). This method of diagnosis is 
successful because the evolution of changes from normal 
epithelium to invasive carcinoma is long and takes several 
years [8, 17, 18].

Over the past two decades there has been a consid-
erable progress in understanding of HPV infection and 
advances in molecular technology (diagnostics). New 
methods (techniques) were developed, which were used 
in screening alone or together with cytologic techniques. 
One of those methods is HPV DNA screening tests that 
have been used successfully for triage and are more reliable 
than cytological techniques [19].

The use of liquid-based cytology together with immu-
nocytochemical analysis of presence of P16INK4a expres-
sion is very effective for the detection of precancerous and 
cancerous lesions of the cervix [20, 21, 22]. The sensitivity 
was in the range from 0.59 to 0.96 and the specificity be-
tween 0.41 and 0.96 for the detection of dysplastic lesions. 
A double immunostaining was introduced, where Ki-67 
and P16INK4a were used, which should greatly simplify and 
standardize assessment [23, 24].

The expression of p16INK4a in our study in patients with 
CIN lesions was present in 67.6% of cases. It should be also 

Figure 3. Non-specific chronic cervicitis. A. Chronic non-specific inflammation of the cervical mucosa (HE, ×200); B. Epithelium of the cervix, 
without p16INK4a expression – score 0 (anti p16, ×200); C. Epithelium of the cervix, low grade of expression of p16INK4a – score 1 (anti p16, ×200); 
D. Epithelium of the cervix, moderate grade of expression of p16INK4a – score 2 (anti p16, ×200).
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noted that in CIN I lesions expression in most cases was 
not present (57.1%), and in cases where the expression was 
verified it had a low grade, i.e. expression in less than 5% 
of the epithelial cells (42.9%). Similar was the expression 
of p16INK4a in CIN II lesions: absent in 54.5% of cases, low 
grade in 18.2% of cases, moderate grade of expression (5-
25% of the cells showed expression) was detected in 18.2% 
of the cases, while severe grade (more than 25% of posi-
tive epithelial cells) was verified only in one case (9.1%). 
p16INK4a expression in CIN III lesions was verified in 94% 
of cases. Only in one case the expression was not observed 
(6% of cases) (Table 1).

Statistical testing found that there was a statistically 
significant difference in the expression of p16INK4a in rela-
tion to the grade of dysplasia. Statistically significant dif-
ference in the expression of p16INK4a was present between 
severe grade dysplasias (CIN III) and dysplasias of low 
and moderate grade (CIN I and CIN II). The expression is 
more often verified in dysplasias of severe grade (Table 1).

In lesions in which an inflammatory or reactive change 
were diagnosed, the expression was absent in most of the 
cases (61.5%) or had a focal, low intensity (33.3%). Moder-
ate grade of expression in inflammatory changes was veri-
fied only in 2 cases (5.2%). This and other studies suggest 
that the use of immunohistochemical techniques, using 
antibody for p16INK4a, can safely differentiate reactive (in-
flammatory) changes from preneoplastic and neoplastic 
lesions of the cervix.

A statistically significant difference in our study was 
found in expression and grade of the expression of p16INK4a 
between patients with the diagnosis of inflammatory proc-
ess (cervicitis) compared to patients who were diagnosed 
with dysplasia (Table 1). It is noteworthy that the statisti-
cally significant difference was not found in the expression 
of p16INK4a between patients who had inflammation and 
those with low and moderate grade of dysplasia, respec-
tively CIN I and CIN II (Table 1). Our results of expression 
of p16INK4a in CIN III lesions are consistent with the results 
of Sano et al. [25].

Sano and associates have conducted the research on 
expression of RB protein and p16INK4a in reactive, CIN le-
sions and cancers. They demonstrated the presence of the 
expression of p16INK4a in all cancers of the cervix, and the 
grade of expression was high in 97% of cases. p16INK4a ex-
pression in CIN lesions ranged from 53% in CIN I lesions 
to 100% in CIN III lesions [25].

Results similar to ours were showed by Agoff et al. [26]. 
They proved that the grade of expression of p16INK4a and 
Ki-67 correlated highly with the grade of dysplasia in the 
cervical epithelium, and also with HR-HPV infection.

Klaes et al. [27] examined the association of expression 
of p16INK4a, high-risk HPV infection and the presence of 
dysplasia. They found that in 139 samples with CIN lesions 
and 60 samples of the cervical cancer the expression of 
p16INK4a is generally intensive and diffuse, in contrast to the 
expression in the surrounding normal stroma and epitheli-
um. Most of the samples showed a cytoplasmic expression. 
The same authors found that most inflammatory lesions 
on the cervix (75%) showed no expression of p16INK4a. If 

expression is present in inflammatory lesions, it is gener-
ally focal in individual cells. They proved the association 
of p16INK4a expression and high-risk HPV infection [27].

Due to the large differences in the interpretation of cy-
tological and histological lesions in the mucous membrane 
of the cervix and the low sensitivity of Pap tests, we are 
still striving to find an objective biomarker to aid in the 
diagnosis of cervical neoplasia.

Klaes et al. [28] have made an analysis of the interpreta-
tion of biopsy specimens of HE treated samples and the 
combination of HE staining and immunohistochemical 
staining using anti-p16INK4a. On cervical samples the fol-
lowing diagnoses were determined: normal findings (no 
dysplasia), cervical intraepithelial neoplasia (CIN I, CIN 
II, CIN III) and carcinoma of the cervix. The matching 
in the diagnosis of invasive carcinoma was high (94%), 
while the matching in the interpretation of CIN lesions 
ranged from 35% (CIN I) to 72% (CIN III) in materials 
that are processed only by HE staining. In materials proc-
essed with HE staining and immunohistochemistry us-
ing the anti-p16INK4a, congruence among pathologists in all 
categories was above 90% [28]. They concluded that the 
use of p16INK4a reduced the difference in the interpretation 
of lesions on the cervix among pathologists [28]. Similar 
results were reached by other authors [29, 30, 31].

In recent years, immunohistochemical and immuno-
cytochemical analysis is of great importance in the inter-
pretation of localized lesions on the cervix and other ana-
tomical regions. The results should be interpreted only in 
conjunction with the results of other analyses, particularly 
in accordance with morphological changes. The fact that 
immunohistochemical analysis of p16INK4a expresion can 
be used to differentiate lesions with high risk of progres-
sion is of great importance for routine diagnostics. It is 
likely that in the coming years, immunohistochemical and 
molecular techniques will have an increasingly important 
role in the diagnosis of lesions localized on the cervix [3].

Our research may lead to a more reliable differentiation 
of borderline case lesions in the cervical epithelium, in 
cytological and histological material. Using immunocy-
tochemical and/or immunohistochemical analysis using 
antibodies to p16INK4a can help us to differentiate lesions 
cytologically interpreted as ASC-US or ASC-H, and in his-
tology, which are interpreted as uncertain preneoplastic 
lesions (CIN I, CIN II). Also, we can prevent erroneous 
diagnosis of reactive changes and their classification as 
preneoplastic lesions in histological materials and pre-
vent unnecessary treatment (usually surgical). Certainly, 
and vice versa, this will help prevent the classification of 
dysplastic lesions in non-dysplastic lesions, and therefore 
provide timely and appropriate treatment of patients.

CONCLUSION

The expression of p16INK4a in inflammatory lesions of the 
cervix is rarely present, focal and low intensity. The ex-
pression of p16INK4a in preneoplastic lesions of the uterine 
cervix is often present. Presence and grade of p16INK4a ex-
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pression depends on the grade of dysplasia. The expression 
of p16INK4a in severe grade dysplasias is present, diffuse, 
and has a high intensity, while in low grade dysplasias it is 
uncommon, focal, and has a low intensity.

The definitive conclusion about the nature and evolu-
tion of lesions of the cervix requires a correlation among 
observed morphological changes, presence and degree of 
expression of p16INK4a. p16INK4a is a reliable marker that can 
help in differentiation of borderline lesions of the cervix. 
By using a reliable biomarker, the diagnostic accuracy in 

interpreting changes in the cervix is increased and the best 
treatment of patients is ensured.
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КРАТАК САДРЖАЈ
Увод Ве ћи на ис тра жи ва ња ука зу је на глав ну уло гу ху ма ног 
па пи ло ма ви ру са (ХПВ) у на стан ку дис пла зи је и кар ци но ма 
гр ли ћа ма те ри це. Због ни ске спе ци фич но сти и сен зи тив-
но сти мор фо ло шких ди јаг но стич ких ме то да, по треб но је 
про на ћи од го ва ра ју ћи мар кер ко ји би био уве ден у скри-
нинг-про грам цер ви кал ног кар ци но ма. Ве ћи на ис тра жи ва-
ња по твр ђу је да је p16INK4a спе ци фич ан и сен зи ти ван мар кер.
Циљ ра да Циљ ис тра жи ва ња је био да се утвр ди екс пре си-
ја p16INK4a у ин фла ма циј ским и пре не о пла стич ним ле зи ја ма 
гр ли ћа ма те ри це.
Ме то де ра да Ис тра жи ва ње је ура ђе но на 73 би оп тич ка 
узор ка гр ли ћа ма те ри це. Код 34 ис пи та ни це утвр ђе на је 
пре не о пла стич на про ме на (дис пла зи ја) у пло ча сто-сло је-
ви том епи те лу гр ли ћа ма те ри це, а код 39 утвр ђен је не спе-
ци фич ни за па љењ ски про цес. На свим узор ци ма је ура ђе на 
иму но хи сто хе миј ска ана ли за упо тре бом ан ти те ла на p16INK4a.

Ре зул та ти Екс пре си ја p16INK4a је по твр ђе на у 67,65% слу ча-
је ва у дис пла стич ним ле зи ја ма гр ли ћа ма те ри це и 38,5% 
слу ча је ва у ин фла ма циј ским ле зи ја ма. Ста ти стич ки ви со ко 
зна чај на раз ли ка у по гле ду по сто ја ња и сте пе на екс пре си је 
за бе ле же на је из ме ђу дис пла стич них и ин фла ма циј ских ле-
зи ја гр ли ћа ма те ри це (χ2=24,16; p<0,001). Екс пре си ја је би ла 
че шћа и ве ћег сте пе на у дис пла стич ним ле зи ја ма те шког 
сте пе на и по ка за ла је ста ти стич ки зна чај ну раз ли ку у од но-
су на екс пре си ју у дис пла зи ја ма ни ског сте пе на (χ2=21,48; 
p<0,001).
За кљу чак Ана ли зом за сту пље но сти p16INK4a мо же се ди фе-
рен ци ра ти не не о пла стич на про ме на на гр ли ћу ма те ри це од 
пре не о пла стич них. Пре по ру чу је се при ме на иму но ци то хе-
миј ске и иму но хи сто хе миј ске ана ли зе упо тре бом p16INK4a у 
ту ма че њу гра нич них ле зи ја на гр ли ћу.
Кључ не ре чи: цер ви кал на ин тра е пи тел на не оп ла зи ја; цер-
ви ци тис; иму но хи сто хе ми ја; p16INK4a; ди фе рен ци ја ци ја

Значај имунохистохемијске експресије p16INK4a у разликовању 
инфламацијских и пренеопластичних лезија грлића материце
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