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Cyclins - a New Marker  
to Assess Severity  
of Cervical Lesions 

Abstract

Objective: The purpose of this study is to highlight the presence of cyclins in cell cultures (CulCel) from cervical 
biopsies with varying degrees of lesions, using immunofluorescence with anticycline monoclonal antibodies 
(AcMcAC). Material and methods: The study included 68 samples from cases with cervical lesions (cervicitis, 
ASC-H, H-SIL, cervical cancer). Cultivation of explants and use of keratinocyte restraining media led to epithe-
lial cell cultures free of contamination with fibroblasts. The obtained material was incubated with anticycline 
monoclonal antibodies (A, B, D1, D2, D3, E). The technique applied was indirect immunofluorescence using 
secondary antibodies. The interpretation of analyzed issues was based on observational criteria and was per-
formed by three specialists in molecular and cellular biology. To provide a correlation between parameters, 
statistical analysis was performed using t-Student test. Outcomes: Cyclin A was identically expressed in the 
cytoplasm of the four categories of lesions, but presented significant differences in the nuclei: HPV negative 
cervicitis in 29% of cells, HPV positive HSIL in 42% of cells, HPV negative carcinomas in 62% of cells, HPV posi-
tive carcinomas in 71% of cells. Cyclin B in non-invasive lesions shows a moderate reaction in the dividing 
cells; in the presence of HPV, the response occurs in 6% of the cells in interphase. In HPV negative carcinoma, 
intense reaction occurs in the dividing cells and moderate reaction occurs in 21% of the interphase cells; in 
HPV positive carcinoma, the reaction is intense in the dividing cells and in 28% of the interphase cells. Cyclins 
D and E showed no significant differences between the categories of cases examined. Positive statistical corre-
lations were observed between cyclin level in nuclei and cytoplasm, in cells with HPV negative ASC-H lesions (r 
= 0.75, p = 0.05), HPV positive HSIL (r = 0.77, p = 0.05), HPV negative CC - (r = 0.78, p = 0.04) and HPV positive 
CC (r = 0.42, p = 0.01). Conclusions: The presence of cyclin A in over 42% of CulCel and of cyclin B in over 21% 
of CulCel demonstrates their involvement as cell cycle regulatory markers in supporting the diagnosis of high 
grade cervical lesions/cancer.
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Objective
The aim of this study is to draw up a model of fun-

damental research in cellular and molecular biology 
targeting the identification of progression markers 

-
ble epithelial cell cultures from biopsies performed 

by initiating immunofluorescence techniques with 
anticycline monoclonal antibodies, different types 
of cyclins were identified in cultures from epithelial 

-
-

ses a new issue in the same line as the current re-

search programs that seek to obtain new methods 

lesions. Cyclins identification by immunofluorescen-
ce from epithelial cell culture is a laborious research 

Material and Method
This study was conducted within the partnership 

between the Department of Obstetrics and Gyneco-

and the Department of Molecular and Cellular Biolo-

-
chnology.
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The methodology used in this study is based on the 
characteristics of basic research. Research was con-

-

biological samples which corresponded to storage 
and processing standards for cell cultures could be 
obtained from these cases.

-

-
-

re isolated bags. Biological specimens processed to 
obtain cell cultures came from cases classified as fol-

-

The first step was to obtain a primary cell culture by 

biopsies.
The second phase of research consisted in applying 

a new protocol to obtain a stable cell culture, durable 
and made up of a greater number of cells. Keratino-
cytes restraining media were used as the method for 

techniques with monoclonal anticycline antibodies 

Step 4 of the study was performed in order to obtain 
the most accurate results possible in terms of cyclin 

epithelial origin of culture cells.
Immunofluorescence procedure used anti-pan Cy-

-

determine the epithelial nature of CulCel. The mate-
rial obtained was incubated with anticyclin monoclo-

The technique used was indirect immunofluores-

-
-

tibody, namely anti-mouse, goat produced, coupled 

-

lens. The interpretation was made by comparing ima-
ge acquisition parameters of cultures incubated with 
fluorescently labeled primary an ti bodies to those wi-
thout incubation with primary antibodies.

-
-

ed. The longest period of exposure was established 
as that when no residual fluorescence occurs in the 

-
parations incubated with primary antibodies was not 

labeled for different types of cyclins. The counting 

cellular and molecular biology, and the final result 

-

-

-

-

Results and discussions
-
-

research findings are in line with the data published 
in the international literature that indicate the same 
problem . Initiating a new protocol for obtaining a 
time resisting cell culture and with a large number 
of cells using keratinocyte restraining media allowed 
us to obtain epithelial cell cultures not contaminated 
with fibroblasts . Using this method allowed obtai-
ning a high rate of reproducibility of epithelial cell 
cultures not contaminated with fibroblasts . These 

-

6-7 passages -

the immunofluorescence technique with monoclonal 
anticyclin antibodies on all cell cultures earlier, i.e. in 

possibility of radical change in culture cells when go-
ing through a number of passages  Lambert PF, et 

future passages. The passes are made when the cel-

that in explant type cell cultures, in which small frag-
ments of epithelium were dissected from biopsy spe-
cimens and grown with special keratinocyte restrai-
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ning media, their efficiency in generating epithelial 
cells used in the following passages was lower than 

Immunofluorescence technique with anti-pan Cyto-
keratin antibodies allowed to establish the epithelial 

nature of CulCel. Differentiation of fibroblast-like cells 
and epithelial cells by testing the cytokeratin expressi-
on allowed the obtaining, within the second passage 

-

the use of keratinocyte restraining media, a method 
which led to the non-occurrence of unstable cell cultu-

. The 
analysis of the cell cultures obtained, incubated with 
fluorescently labeled anticyclin antibodies, showed the 

Cyclins D are the first to enter the cell cycle, name-
.

Cyclin D1

culture. The reaction in the nucleus was weakly positi-

showed identical results as in ASC-H. The same result 
-
-

-

Cyclin D3 -

-

Cyclin E
to S phase presented significant changes in relation 

-

-

-
sults were found in the epithelial cultures from HPV 

Cyclin A -

cell culture, and the reaction in the nucleus is mode-
-

Figure 1. 
Expression of 

cyclin D1 in 
epithelial cell 
culture from 
bioptic frag-

ments with 
HPV infected 
cervical neo-
plastic lesion  

Figure 2.  
Immunofluo-

rescence: 
expression of 

cyclin D3 in 
epithelial cell 
culture from 
bioptic frag-

ments with cer-
vical neoplastic 

lesion with no 
demonstrated 
HPV infection; 
ob. 60X nuclei 

(DAPI)

Figure 3. 
Immuno-

fluorescence: 
expression of 

cyclin D3 in 
epithelial cell 
culture from 
bioptic frag-

ments with cer-
vical neoplastic 

lesion with no 
demonstrated 
HPV infection; 

ob. 60X 
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-

of cell culture. Moderate reaction of the nucleus oc-

Cyclin B -
se into M phase .This cyclin gradually accumulates 

-

whereas a moderate reaction was noted in the cyto-

-
ls maintains and a moderate reaction occurs in the 

The distribution of cyclin immunofluorescence re-
action in cytoplasm and nuclei of cells from different 

-

Discussion 

results are identical to those reported in the literature 

-

methodology is not applicable in this research that 

-

the expression/alteration of a particular parameter. 
The current research shows that the optimal cell 

restraining media. 

morphology also depending on the type of lesion. 

and somewhat uniform epithelial morphology, those 

morphology. Although some morphological charac-
teristics of these cells are similar to fibroblasts, the 
probability to select cells, other than the epithelial 
ones, is minimal when using restraining media .

as follows

Figure 4. 
Immunofluores-
cence: expres-
sion of cyclin E 
in epithelial cell 
culture from 
bioptic frag-
ments with cer-
vical neoplastic 
lesion with no 
demonstrated 
HPV infection; 
ob. 60X nuclei 
(DAPI)

Figure 5. 
Immunofluores-
cence: expres-
sion of cyclin E 
in epithelial cell 
culture from 
bioptic frag-
ments with cer-
vical neoplastic 
lesion with no 
demonstrated 
HPV infection; 
ob. 60X 

Figure 6.  
Immunofluores-
cence: expres-
sion of cyclin A 
in epithelial cell 
culture from 
bioptic frag-
ments with cer-
vical neoplastic 
lesion with no 
demonstrated 
HPV infection; 
ob. 60X 
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Cyclins are named this way because their concen-
-

clins are produced or degraded as needed so as to 
-

while studying the cell cycle. Cyclin forms Cyclin/Cdk 
complexes -

cell concentration is low, the cyclin dissociates from 

site leading to the dissociation of Cyclin / Cdk com-
-
-

in the phosphorylation of other proteins responsible 
for formation of microtubules and chromatin remode-

of cyclins that work in different parts of the cell cycle 
. 

cell transition to S phase . Cyclins D/CDK6 and 

phase and cyclins A and B control the mitosis. Cell 

on pRb phosphorylation by the complexes formed 
by cyclins D and E along with cyclin-dependent 
kinases . The role of cyclin D in the determinism of 

Figure 7. 
Immuno-

fluorescence: 
expression of 

cyclin B1 in 
epithelial cell 
culture from 
bioptic frag-

ments with cer-
vical neoplastic 

lesion with no 
demonstrated 
HPV infection; 
ob. 60X nuclei 

(DAPI)

Figure 8. 
Immuno-

fluorescence: 
expression of 

cyclin B1 in 
epithelial cell 
culture from 
bioptic frag-

ments with cer-
vical neoplastic 

lesion with no 
demonstrated 
HPV infection;  

ob. 60X

Chart 1. 
Immunofluo-

rescence reac-
tion to cyclins 

in cell cyto-
plasm
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-

cyclins depends on HPV subtype . Some authors 

other authors showed a low importance of cyclins in 

. Cyclin A 

induce the formation of MRF promoter factor. Cyclin 
-

Chart 2. 
Immunofluores-
cence reaction 
to cyclins in cell 
nuclei

Chart 3. Corelation  between cyclins in cytoplasma and nuclei  of ASC-H  and CC lesions in HPV positive  and negativ cells
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-
gh-risk HPV H-SIL lesions . 

The results obtained by immunofluorescence on 
cell cultures in terms of pattern of epithelial expre-
ssion of cyclins D, E, A and B demonstrates the exis-

-
sions and HPV infection are distinguished by the high 
intensity of cyclin B in the nucleus, predominantly in 

Conclusions 
The analysis of this cyclin intensity in epithelial 

cell cultures from biopsies performed on cases with 
-
-

cation both in diagnosis and in therapy. Highligh-

ting by immunofluorescence, with an emphasis on S 

these cyclins as markers for the diagnosis of high-

marker, cyclins A and B could be determined in 

Immunocytochemical determination of cyclins com-

-

intraepithelial neoplasia/cancer . This research 
-

of specific anti-cyclin drugs, drugs that, if applied 
-


