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Abstract:

Background: A number of reports have demonstrated the presence of HPV in endometrial adenocarcinomas(ECs) . alterations
in Cyclin DI(CCNDI1) gene expression has been reported in ECs and the integration of human papilloma virus (HPV)could
alter the level of gene expression of CCNDI.

Methodology: This study has used in situ hybridization to localized HR-HPV16/18 in tissue specimens from 70 hysterecto-
mized patients diagnosed with malignant endometrial tumors (30 cases), non-malignant endometrial tumors (25 cases),and
15 cases as control tissues groups. Also the study has enrolled detection the gene expression of CCND1 using Immunobhis-
tochemistry.

Results:In the cancer sites malignant endometrial tumors group, HR-HPV16/18 was detected in 10 cases(33.3%) ,and in 5
cases (20%) non-malignant endometrial tumors ,and 4 cases (26.7%)of control tissues group. Most HPV16/18 infections
have Punctate DNA pattern .The results of moleculare detection of CCNDI1 revealed 13(43.3%) in malignant endometrial
tumor 8(32%) non-malignant endometrial tumor and 6(40%) in control groups. The significant correlation between CCND1
expression and HR-HPV16/18 infection was reported only in malignant endometrial tumors groups.

Conclusions: HR-HPV16/18 may be associated with initiation of endometrial carcinogenesis events as well as play a role in
the progression of such malignant tumors.CCND1 could have sharing in early events of tumorgenesis in endometrial carci-
noma and a significant correlations of CCND1 expressions with HPV infection was observed among malignant endometrial
tumor.
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Introduction:

pseudostratified columnar epithelium and having no aetiogi-

I l uman Papilloma Virus(HPV) origin and mode of in-ute-
cal or pathogenical role in the development of endometrial

ro transmission remain unknown. Theoretically the virus

could be acquired hematogenously, by semen at fertilization
or as asending infection in the genital tract[1] . Some authors
identified HPV in the uterine cavity(varying from 3% to 64%)
whereas others denied to report any presence of HPV[2]. Sev-
eral factors could be related to these different rates of HPV
prevalence: choice of detection method and different non-
apprasied risk factors (low socioeconomic level, number of
sexual partners, interaction with other sexually transmitted
infections, and smoking habits[2] .

Authors showed that HPV spread on the endometrium (orig-
inated from the lower genital tract) residing in its simple or
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adenocarcinoma since HPV is tissue specific (vulva, vagina,
cervix stratified squamons epithelium) and that endometrium
glandular session of endocervix may not be a suitable host for
HPV replication and maturation as a result absence of epithe-
lial changes [3].

Function of Cyclin DI(CCNDI1) thought to play pivoted
roles in G1-S phase transition. It’s a sensor to integrate extra-
cellular Signals with the Cell cycle machinery, through links
to cyclin- dependent kinase 4/6 to trigger cell cycle progres-
sion[4] .

Several studies investigated CCND1 expression in  prolif-
erative endometrium, endometrial hyperplasia and endome-
trioid adenocarcinoma,and found that CCND1 expression in
endometrial carcinoma is higher than proliferative endome-
trium and simple hyperplasia. These findings support that cy-
clin D1 may play a role in endometrial carcinogenesis How-
ever, CCNDI1 expression was not correlated with age, depth
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of myometrial invasion, grade, lymph node metastasis and
stage[5].[6] .

It has been shown that E6 and E7 of HR-HPV types disrupt
cell cycle check points after integration of HR-HPV DNA into
the host cell genome results in elevated expression levels of
E6 and E7 with their interactions with cell cycle machinery.
Expression of these viral oncoprotein induce immortalization
of cells by inhibit (PRb) through binding with E7, and inhibit
of (P53) function through binding with E6. These events leads
to alter the cell cycle control, chromosomal instability, and
altering in the expression level of Cyclin D1 gene [7],[8].

Cyclin D1 form a complex with cyclin dependent Kinase 4
or 6. This complex and HPV E7 possess similar binding re-
gions for PRD to carry phosphorylation of PRb and release
of E2f-1 transcriptional factor, which can induce the expres-
sion of genes (e.g. cyclin D1) that required for cells to entre
the S-phase of the cell cycle and induction of tumor[8].So the
aim of the present Study:Investigation of probability of infec-
tions by high-risk HPVgenotype 16 and 18 in patients hys-
terectomized for cancers in their endometrium using in situ
hybridization technique.Also Evaluation of the expression of
Cycline D1 oncogene among study groups using immunohis-
tochemistry technique.

Materials and Methods:

1- Subjects(Patients and tissue samples):

seventy (70) formalin-fixed, paraffin embedded uterine tis-
sues blocks were collected from patients who had undergo
hysterectomy .The age range of the patients was (39-75)
years.They were collected from records of pathological ar-
chives of Teaching Laboratories of Medical City and Al-Yar-
mok Hospitals / Baghdad , These samples were related to the
period from 2012 to 2014. The study tissues group comprised
thirty malignant endometrial tumor cases represented by 30
(66 samples),25 non-malignant endometrial tumors represent-
ed by (62 samples),and 15 control tissues group represented
by (30 samples).
2- Laboratory methods

Thick-tissue sections (4 mm) were prepared and stuck onto
positively charged slides. An in situ hybridization (ISH) de-
tection system (Zytovision/Germany) was used to target DNA
sequences in tissue specimens using a biotinylated long DNA
probe for HPV genotypes 16, 18 in tissue specimens. The
procedure of the (CISH) assay adopted by this study was car-
ried out in accordance with the manufacturer company leaflet
(zytovision/Germany) in the Research Laboratories at Com-
municable Disease Research Unit/ Baghdad Medical College
. Positive reactions were performed by replacing the probe
with a biotinylated house keeping gene probe. For the nega-
tive control, all reagents were added except the diluted probe.
Proper use of this ISH detection system gives an intense blue
signal at specific sites of the hybridization probe in positive
test tissues, The enzymatic reaction of NBT/BCIP leads to the
formation of strong blue violet signals that can be visualized
by light microscopy at (10-20x) dry lens. CISH signals were

determined for at least 10 high power fields. Nuclear staining
was considered as a positive result for HPV-DNA . Positive
CISH signal patterns were classified as follows:

1- Diffuse (D), when nuclei were completely stained .

2- Punctuated (P), when distinct dot-like intra nuclear sig-
nals were noted .

3- Mixed, diffuse and punctuated (D/P), when both patterns
are noted[9] .

Immunohistochemistry: This method was used to demon-
strate the gene expression of Cyclin d1 in those uterine tumors
tissue and was done according to the manufactoring com-
pany (Abcam/UK,Code ab80436). This kit used for detection
of : Anti-cyclin D1 antibody (ab6152) . Cyclin D-1 staining
was evaluated in the glandular epithelium component among
study groups. Two parameters were taken: the intensity of nu-
clear staining and percentage of positive cells. The intensity
of nuclear staining was graded as: no staining (0),weak (1+),
moderate (2+) strong (3+). The percentage was estimated by
counting at least 50 nuclei and then establishing the ratio of
immuoreactive nuclei to total number of nuclei multiplied by
100, percentage were rounded to the nearest 10% when less
than 10% of cells were positive, a score of (0) was used,<
25% cell positively was scored as 1,25%-49% cell positively
was scored as 2,50%-79% cell positively was scored as 3 ,and
more than 80% was scored as 4.Finally multiply the two sys-
tem : <or = 3for negative; >3 for positive [10].

Statistical analysis: Chi square tests were applied for statis-
tical analysis of all results obtained in this research.

Results:

1- Molecular detection of HR-HPV16/18 infections among
tissues from uterine tumors among hysterectomized patients:

The DNA of HR-HPV16/18 was detected in tissue blocks
from different endometrial diseases a signal from ISH reac-
tions that gave blue discoloration at the sites of complemen-
tary sequences(Figure 1).

The mean age of positive cases for HR-HPV16/18 infec-
tions in the endometrial lesions was found (52.8+3.9) years
with range of (39 to 68) years.

The results of HR-HPV16/18 CISH-signals in different en-
dometrial lesions are:(10/30) cases in malignant endometrial
tumors,(5/25 cases in non- malignant endometrial tumors
group,and (4/15) cases in the control tissues group. No sig-
nificant correlations (P>0.05) of HR-HPV16/18 infections in
the endometrial lesions among hysterectomized patients were
detected (Table 1).

The DNA patterns of HR-HPV were noted as punctate pat-
tern of intracellular signals in all positive tissues of the hys-
terectomized patients but the mixed DNA pattern was noted
only in positive malignant endometrial tumor tissues (Table
2)(Figurel).
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Table (1): Distribution of HR-HPV16/18 CISH-signaling results in endometrial tissues.

Endometrium CISH Malignant endome- | Nonmalignt endo- | Control endmetrial
Signaling results trial tumors metrial tumors tissues
No % No % No %
Positive 10 333 5 20.0 4 26.7
. Negative 20 66.7 20 80.0 11 73.3
HR-HPV16/18 ISH-signal results
P compared to NT 0.649 0.215 -
P compared toCon 0.269 - -

No significant differences between proportions using Pearson Chi-square test at 0.05.
P: P-value ,NT:Non-malignant endometrial tumors ,Con:Control uterine tissues

Table(2): Distribution of HR-HPV16/18 CISH-signaling patterns in endometrial tissues.

Endometrium CISH Malignant endome- | Non malignant en- |Control endometrial
) ) trial tumors dometrial tumors tissues
Signaling patterns
No
% No % No %
Punctate 7 70.0 5 100 4 100
HR-HPV16/18 .
ISH-signal patterns Diffuse - - - - - -
Mixed 3 30.0 - - - -

No significant differences between proportions using Pearson Chi-square test at 0.05
P: P-value ,NT:Non-malignant endometrial tumors ,Con:Control endometrial tissues

Figure (1): Microphotographs of the
where both blue signal patterns are noticed (punctuated yellow arrow , diffused red arrow,x1000) at complementarity sequence
sites. C-Non-malignant endometrial tumor (x400) D- Normal endometrial tissue(x400).Blue signals are detected at comple-
mentarity sequence sites. punctuated pattern (dot- like intranuclear) signals are noted (yellow arrow).

HR-HPV 16/18 DNA CISH-signals :A&B- Endometrial adenocarcinoma, two tissue

2-Association between HR-HPV16/18 DNA patterns with
each staging FIGO system, and grading of endometrial
carcinoma:

The DNA patterns of HR-HPV16/18 according to FIGO
system staging and grading of EC are shown in(Table 3):

I- Punctated form revealed mostly in: (10%) 3 cases of T1/
IB, (10%) 3 cases of T2/1IB,and (20%) 6 cases of well dif-

ferentiated EC.

II- Both (Diffused&Punctated) form revealed mostly in :
(10%) 3cases of T1/IB and (6.7%) 2 cases in well differenti-
ated EC.

III- No alone Diffused pattern of HR-HPV16/18 was seen
among EC cases.
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Table (3): Association between HR-HPV16/18 CISH signal patterns with the FIGO system staging and grading of EC.

) FIGO system staging Grade
CISH 51gnal Total W 11 d df Total
patterns TIBAB | T26/IB | T3a/llA o well | moderate dif-
differenciation| ferenciation

Negative (56.7%)17 (10%)3 0% (66.7%)20 (63.3%)19 (3.3%)1 (66.7%)20

Positive (20%)6 (10%)3 (3.3%)1 (33.3%)10 (26.7%)8 (6.7%)2 (33.3%)10
£ | Diffuse alone 0% 0% 0% 0% 0% 0% 0%
Q
§ Punctate alone| (50%)3 (100%)3 (100%)1 (70%)7 (75%)6 (50%)1 (70%)7
o ,
= | Both Diffuse
%o &Punctate (50%)3 0% 0% (30%)3 (25%)2 (50%)1 (30%)3

3- Immunohistochemical detection of CCNDI1 in endo- tumors, 8 ( 32.0%) cases among non-malignant endometrial

metrial tumors: tumors,and 6 ( 40.0%) cases among control tissues group. No
Cyclin D1 protein [CCND1] staining was captured specifi-  significant difference (P>0.05) was found among the study

cally in endometrial glandular epithelial cell nuclei where the  groups (Table 4)

results were :13 (43.3%) cases among malignant endometrial

Table(4): Results of CCND1 IHC-expression in the endometrial tissues among hysterectomised patients.

Endometrial THC Malignant endome- | Non-malignant endo- | Control endometrial
signal results trial tumors metrial tumors tissues
No % No % No %
Positive 13 43.3 8 32.0 6 40.0
Negative 17 56.7 17 68.0 9 60.0
IHC for CCND1
o P compared to NT 0.831 0.075 -
P compared to Con 0.389 - -

No significant differences between proportions using Pearson Chi-square test at 0.05 level.P:p-value ,NT:Non-malignant endome-
trial tumors,Con:Control tissues.

The high percentage (16.6%) of each score of 4 among found among non-malignant tumors with predominated high
malignant endometrial tumors with the predominated high  intensity was constituted (20%).No significant differences
intensity constituted (30%), whereas (16%) of score 4 was  were detected among the study groups (Table5) (Figure 2).

Table (5): Frequency distribution of [HC-results for CCND1 according to signal score & intensity in the endometrial lesions .

Negative Positive *Signal Scoring **Signal intensity  p yajye x 1:( \r/f:)llllle
Pathological types signaling signaling ) ) Control .
° % % SC?IC Sc?re Score Score M H o mt?llfl%(l)lgm
Malignant endo-
metrial tumors | |/ 13 o |3 > > o3 1 9 | o580 | 0389
(30) 56.66% | 43.3% 10% | 16.6% | 16.6% |3.33% | 10% | 30%
Non malignant en-
dometrial tumors 17 8 0 3 ! 4 ! 2 > 0.824
25) 68% 32% 12% 4% 16.6% | 4% | 8% | 20%
Control uterine | 6 o |3 2 1 o | 33
(15) 73.3% 40% 20% | 13.3% | 6.67% 20% | 20%

Nosignificant differences between proportions using Pearson Chi-square test at 0.05 level
*Score 1(<25%),Score2(25-50%),Score3(50-79%),Scored(=>80%)
**L = Low intensity, M = Moderate intensity,H = High Intensity
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Figure(2): Microphotographs of IHC staining for CCND1 in cell nuclei (yellow arrow) of glandular tissue in ( A,B,C) en-
dometrial carcinoma show score 2 with high intensity,(D,E)-non-secretory endometrial gland associated with adenomyosis
and liecomyoma show score2 with high intensity (F)non secretory endometrial gland show negative signal.

4- The CCNDI1 protein expression according to FIGO revealed T2b/IIB while 12 cases (44%) revealed well-differ-
staging system and grading of endometrial carcinoma: entiation grade and one case(33.3%) revealed moderately
Ten cases (48.0%) revealed T1b/IB and three cases (33%)  differentiated grade (Figure 3,4).
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Figure (3): Distribution of CCND1 IHC-results according to FIGO staging.
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Figure(4): Distribution of CCND1 IHC-results according to grading of malignancies.

5- Association between CCNDI1 protein expression and
HR-HPV16/18 in the endometrial lesions:

The percentage of positive results for both CCND1 and HR-
HPV16/18 in malignant endometrial tumors was (23.33%)
7 cases while in non-malignant endometrial tumor group
the percentage of positive results for both CCNDI1 and HR-
HPV16/18 was (10%) 2 cases.In control tissues group, posi-
tive results for both CCND1 and HR-HPV16/18 was (13.33%)

2 cases.

A significant association between CCNDI1 expression and
HR-HPV16/18 was revealed in endometrial lesions among
malignant endometrial tumors group but no association re-
vealed between CCNDI1 expression and HR-HPV16/18 in
non-malignant endometrial tumor and control tissues group
(Table 6).
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Table (6): Association between CCND1, HR-HPV16/18,and HMTYV in the endometrial lesions among the study groups.

HR-HPV16/18 HMTV
Pathological CCNDI1-IHC ISH- ISH- P value ISH- ISH- P value
types results - o . L
negative positive negative positive
results resilts results resilts
Mal Negati ke . *0.037 15 2 0.410
alignant egative . .
endo;gletrial 8 46.6% 10% 50% 6.66%
tumors 6 7 10 3
30) Positive
20% 23.3% 33.3% 10%
Negati 14 . 0.668 o : 0.569
-mali egative . .
Non-malignant| %8 56% 12% 64% 4%
tumors
6 2 7 1
(25) Positive
24% 8% 28% 4%
7 2 8 1
Negative 0.634 0.756
Control endo- 46.66% 13.3% 53.3% 6.66%
metrial tissues
as) - 4 2 5 1
Positive
26.66% 13.3% 33.3% 6.66%

*Significant difference between proportions using Pearson Chi-square test at 0.05 level.

Discussion:

Molecular Detection of HR-HPV16/18 in endometrial tu-
morous tissues:

The Current study has demonstrated that molecular detec-
tion of HR-HPV16/18 DNA was higher in the malignant
endometrial tumors in comparison with other groupsnon
malignant tumors and control groups (Table 1).

Several authors have detected HR-HPV in their studied
endometrial tissue sites but the results are highly controver-
sial where the results in these studies have ranged between
zero% [11](3 to 40%)[2] . Our results ranked the middle
among these studies.

In the hysterectomized patients group, the ages were more
than fifty (>50) . herein three effects of hormonal risk fac-
tor should presents, where the steroid hormones influence
the carcinogenesis process induced by HR-HPV infections
[2]. The HPV genome present in an episomal form in benign
and premalignant lesions and when these hormones binding
to specific binding sites in the long control region (LCR)
of the viral genome [GRE: glucocorticoid responsive ele-
ment], resulting increase the transcription of E6 & E7 genes
of HR- HPV-16/18 and the frequency of integration of viral
genome increase with progression to high-grade lesions and
invasive carcinoma [12]. The continuous stimulatory effect
of the hormones on expression of HPV genes present in the
upper genital tract (endometrium ) could explain the increase
risk of carcinogenesis through long term exposure to these
hormones whether endogenously or exogenously [12].While
in hysterectomized patients younger than fifty (<50) in which

the effects of hormonal risk factor would not be present ,
EC oncogenes explained by alternations of tumor suppres-
sor gene (e.g :P53), overexpression of HER-2neu, inactiva-
tion of P16, interaction with sexually transmitted infection
(e.g:HPV), smoking habits and may be genetic make up of
the patients [2],[13].All the positive HR-HPV16/18 cases
of malignan uterine tumors were in the same pathological
features(adenocarcinoma) and mostly with grade 1 and stage
T1/1B (Table 3), Also the clinicalopathological types in those
positive-HR HPV16/18 non-malignant endometrial tumors
were those that could be progressing to adenocarcinoma (hy-
perplasia), make a suggestion that this virus may be associ-
ated with initiation of oncogenesis events in the endometrium
of the studied case.On the other hand, the DNA patterns of
HR-HPV16/18 were mostly in the endometrium of the inte-
grated form with no episomal pattern was noted(Table 3 Fig-
ure 1) which could give a clue indication that HR-HPV16/18
may be play role in progression of the carcinogenesis since
the integration events increase over expression of E6 & E7
which leading to carcinogenesis and our suggestion is in
agreement with[14][15] .
Molecular detection of CCND1 in endometrial tumors

In the present study, (43.37%) malignant endometrial tu-
mors revealed the expression of CCNDI1 in yet no significant
differences among study groups were noticed (Table 4 and 5)
(Figure 2). These results are in agreement with[16] and [17]
who have observed the expression of CCNDI in 46.1% and
52% endometrial carcinoma . Also,several studies[17],[5],[6]
had showed that patients with EC were positive for CCNDI
in (28.6%-68%) of their examined tissues where our results
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are ranks the median on this range.

Moreno-Buero etal(2003) first reported CCND1 gene mu-
tation and amplification in EC and have mention that mutant
CCND1 remains in the nucleus throughout the cell cycle
due to its reduced binding to nuclear-exporting CRM1 sug-
gested gene mutation may be an explanation for CCNDI1
over expression in EC[18]. Also,the current study revealed
that expression of CCND1 was 47.6% and 33.3% in early
stage (T1/IB and T2/IIB) and 40% in well differentiated
grade higher than in the moderately differentiated grade
(Figure 3 and 4) .Thses results was in agreement with Wistu-
ba etal,1998 who reported that CCND1 higher in well differ-
entiated than moderately which could suggest that CCND1
may be involved in an early event of carcinogenesis[19] .

However the CCNDI1 expression in the present study is
32% of non-malignant endometrial tumors and 40% in con-
trol tissues group (Table 3,4)( Figure 2) are mainly noticed to
involved the secretory, late secretory and proliferative endo-
metrial glands. These results could suggest that the CCND1
expression might be induced by estrogen regulated genes.

Since CCNDI is the only molecules whose expression is
controlled by extracellular signals so it can be stimulated
by various mitogens. Estrogen can induced activation of
CCNDI1 genes mediated by AP-1 sequence of the CCND1
promoter(binding site) and up regulation of CCND1 is me-
diated through binding of C-Jun or C-fos to AP-1 site of this
promoter [4]. Estrogen receptor complex (E2-ER) binds to

the function estrogen receptor binding elements( ERE) (lo-
cated at the promoter of C-Jun gene) and the C-Jun binds to
the AP-1 sequence of the CCND1 gene or that the E2-ER act
directly (at AP-1 element by serving as coactivator for C-Jun
) then induce expression of CCND1 which play role in the
growth of normal endometrial glandular cells[20] .

Association between CCNDI1 expression and HR-HPV
16/18 infection in endometrial lesions as shown in (Table 6):-

Regarding the expression of CCND1 in relation to HR-HPV
16/18 infections, the current study has revealed a possible
relationship between the CCNDI expression with HR-HPV
16/18 infection in the endometrial tissues of the malignant
cases only . Disruptions of the pl6-CDK4/Cyclin D1 path-
way (i.e. the pRb pathway) and the pl4ARF-MDM2-p53
pathway (i.e. the p53 pathway) are important mechanisms
in the development such malignant tumors .One mechanism
is the high expression of p16 in HPV- positive tumors that
might resulted from the HPV E7 modulation of pRb disrup-
tion which could be in form of a loss or mutation of p16. This
event induces the upregulation of Cyclin D1/Cdk 4 and Cy-
clinD1/Cdk6 complexes and pRb phosphorylation resulting
in the subsequent release of E2F and transcription of genes
of cell proliferation [21].The inactivation of pRb by the HPV
oncoprotein E7 involves proteolytic degradation which re-
sultsin the increase in the pl6INK expression and down
regulation of Cyclin D1[22] .
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