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Abstract 
Some lesions in the oral cavity and mostly on gingiva have predominant predilection towards females, and mostly occur in 
the first four decades of life when changes in sex hormone levels in blood are obvious. The present study aimed to investi-
gate the presence and distribution of estrogen and progesterone receptors in peripheral giant cell granuloma (PGCG), pyo-
genic granuloma (PG) and peripheral ossifying fibroma (POF) on gingiva as an organ target. In a descriptive case series 
study from March 2002 to April 2003, paraffin blocks from patients with exophitic lesion on gingiva, diagnosed by 
histopathology as PGCG, PG or POF at Dentistry Faculty of Tehran University of Medical Sciences (TUMS), Iran, were 
analyzed with Immunohistochemical (IHC) technique. The data analysis was performed by frequency and descriptive statis-
tics. Of 35 patients, 12 estrogen receptors (ERS) and progesterone receptors (PRS) were detected. Nine of them were PRS 
and three were ERS. Two third of ERS/ PRS were seen in females and one third in males, respectively. In order of decreas-
ing frequency the ERS and PRS were found in PG (n=6), POF (n=4) and PGCG (n=2). In this study, ER/ PR were revealed 
in three lesions. PR was detected in all of three lesions but we could not see ER in PGCG. Thus, gingiva may be considered 
as a target organ for sex hormones.  
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Introduction 
Gingival tissue is known to be sensitive to 
changes in the hormonal balance, especially to 
changes in female sex steroids (1). It has been 
suggested that changes in hormone levels and 
types (predominantly estrogen and progesterone) 
play a great role in the development of some 
forms of gingival or periodontal disease (2). 
Support for female sex hormones on gingiva is 
based upon clinical case reports and a small 
number of animal studies. Clinical reports of 
gingival enlargement concurrent with the onset 
of puberty and during pregnancy, or gingival 
atrophy and surface desquamation during 
menopause have led some investigators to re-
gard the gingival as a secondary target organ 

for the direct action of female sex hormones. 
Also, human gingiva has been showed to me-
tabolize estrogens (3). 
We tried to detect receptors in gingival tissue. 
Since biopsy of normal tissue is not ethical, we 
decided to detect those receptors in pyogenic 
granuloma (PG), peripheral giant cell granu-
loma (PGCG) and peripheral ossifying fibroma 
(POF) because these lesions have an obvious 
predilection for females and occur frequently in 
specific periods of life such as pre puberty and 
pregnancy (4). 
These lesions may develop in patients undergo-
ing hormone therapy with sex steroids (4). In 
addition, the majority of these lesions are de-
tected in the first four decades of life, when 
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hormonal changes are most predominant (5-9). 
Another reason for selecting these three lesions 
is that PGCG and POF exclusively develop on 
the gingival tissue while PG predominantly 
develops on gingival (6-9). 
The aim of this study was detecting the pres-
ence and localization of estrogen and progester-
one receptors in those three lesions on human 
gingival as an organ target. All of them have 
clinical characteristics that may explain a rela- 
tionship with sex hormones. 
 
Materials and Methods 
In a descriptive case-series study from 21st 
March 2002 to 23rd April 2003, at Dentistry 
Faculty of Tehran University of Medical Sci-
ences, Iran, patients who had an exophitic le-
sion on their gingival, clinically similar to one 
of Peripheral giant cell granuloma, pyogenic 
granuloma or peripheral ossifying fibroma were 
biopsied, the samples were stored in formalin 
20% and then sent to the pathology laboratory. 
After confirming clinical diagnosis, immuno-
histochemical examinations on samples were 
done. At first 3µm sections from paraffin-
embedded block were prepared. After deparaf- 
finization and rehydration antigen retrival was 
performed in 0.01 mol citrate buffer (pH= 6) 
for 10 min in microwave oven. After cooling in 
room temperature and rinsing with PBS (Phos-
phate buffer saline), the sections were incu-
bated with ER (DAKO Clone 1D5) and PR 
(DAKO 1A6) antibodies at a 1:100 dilution for 
an hour. They were then rinsed with PBS and 
proceed with DAKOLSAB2 kit and incubated 
with DAB chromogen (DAB S3000) and H2O2, 
then stained with ethyl green as the background 
staining. The slides were mounted with entle-
lane (Merk 1.O7961.0500) 
In addition to our samples,we used negative and 
positive control (ER+ and ER- breast cancer). 
One hundred cells of each section were consid-
ered as sample and cells with brown nucleus 
were counted. If at least 5% of cells had turned 
brown, the result was considered as positive 

(maximum cell staining is 60-65%). Positive 
responses were divided to strong and weak 
based on the number of stained nuclei and 
brown color intensity. If there was no discolora-
tion to brown in the cell nucleus, the result was 
registered negative. 
The data analysis was processed by frequency 
and descriptive statistics. 
 
Results 
OF 35 patients, 17 (48.5%) cases were pyo-
genic granulomas, 9 (25.7%) patients had pe- 
ripheral giant cell granuloma and 9 (25.7%) le-
sions were diagnosed as peripheral ossifying 
fibroma. Of 17 PG, 2 (11/8%) had estrogen re-
ceptors and in 4 (23/6%) patients progesterone 
positive were detected. Totally, one third of PG 
was receptor positive. 
None of 9 PGCG showed estrogen receptor but 
2 (22.2%) cases, both female, were progester-
one positive. Overall one fifth of PGCG were 
receptor positive. In POF, 1 (11/1%) estrogen 
positive and 3 (33.3%) progesterone positive 
cases were found. The estrogen positive case 
was male and the progesterone receptors were 
detected in a male and two females. Totally, 
one third of them were receptor positive.  
Eventually two third estrogen positive were fe-
male and 7 patients with progesterone receptors 
were male. Of 17 patients with PG, 15 (88/2%) 
cases were female. In addition, 5 (55/5%) pa-
tients with PGCG and 6 (66/6%) cases with 
POF were male.  
 
Discussion 
In support of the estrogen effects on the gingiva 
there are clinical observations that it may be 
enlarged during pregnancy, and may atrophy 
and desquamate during menopause. These ob- 
servations have led some investigators to regard 
the gingiva as another "target organ" for the 
direct action of estrogen (3). 
It is established that the mechanism of steroid 
hormone action involves the uptake of the hor-
mone by the target cells and its interaction with 
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the cytoplasmic receptor proteins, forming a 
hormone receptor complex which is then trans-
ported into the nucleus where it activates the 
genome and, ultimately, stimulate protein syn- 
thesis (10). 
Steroid hormones including estrogen and pro- 
gesterone are hydrophobic molecules that bind 
to intracellular receptor proteins localized 
within the cytoplasm and the nuclear membrane. 
These hormones regulate the transcription of 
specific genes depending on the metabolic con- 
dition of the cell. Estrogen may stimulate the 
proliferation and maturation of gingival con- 
nective tissue and epithelium (11). 
Some authors concluded through animal study 
in the oral mucosa and gingiva of rabbits that 
the gingival may be a target tissue also for the 
hormone progesterone (10, 12). 
The results of a research in detecting estrogen 
receptors in human gingiva provide the first 
direct evidence that human gingiva may func-
tion as a target organ for estrogens (13). A few 
investigators studied to demonstrate and local-
ize all sex steroid receptors in healthy oral mu-
cosa using immunohistochemical techniques. 
No receptors for estrogen and progesterone 
were detected by them (1). An attempt was per-
formed to detect estrogen receptor in human 
gingival by PCR but the results were negative 
(14). 
It has been reported that ten cases of pyogenic 
granuloma for the detection of estrogen and 
progesterone receptor proteins (ERs, PRs) were 
evaluated by immunoperoxidase staining in 
pregnant women, non-pregnant women and 
men in 1994. Binding for ER was identified in 
all patient groups. Although an occasional PR 
could be noted, this assay was essentially nega-
tive in all cases (2). We studied 17 cases of PG 
to detect ER and PR by immunohistochemical 
technique. Our results were not similar to them.  
Whitakar et al. (2) reported positive answer for 
ER in one-third of cases in epithelial cells with-
out attention to sex in 1994. Similar to our find-
ings, all ER and three PR were detected in 
epithelial cells and one PR in endothelial cells. 

They also evaluated ten cases of PGCG for     
the detection of ERs/PRs proteins utilizing im-
munoperoxidase staining in 1994. Staining for 
ERs proteins was identified in 5 cases (50%), 
two females and three males. RRs immunoreac-
tivity was essentially negative in all cases (5).  
In a study, in fourteen cases, estrogen receptor 
was found positive but progesterone receptor 
expression was not detected (11). However, PR 
was not detected in any cases, while we have 
identified it in two cases. 
Olivera et al. studied using 88 cases of giant 
cell tissues (GCTs) immunohistochemistry and 
found that 51% of the samples expressed ER 
(15). On the contrary, we could not identify ER 
in any case of PGCG but could detect PR in 2 
cases. 
In the present study, the presence of ERs or PRs 
was identified in about one third of those three 
lesions on the gingiva but not all cases. Perhaps 
the negative lesions did not contain ERs or PRs 
and their development was not contingent on 
hormone levels. It was possible that ERs or PRs 
were present in these lesions, but in concentra-
tions too low to be detected. In addition, per-
haps ERs or PRs were present, but the antibod-
ies and reagents used were not sensitive enough 
to identify them (2). 
Immunohistochemical demonstration of hor-
mone receptor expression is only a rough meas-
ure of hormone responsively. The sensitivity, 
variety and tissue distribution of receptors are 
more important than their mere presence (7). 
With attention to our results, the gingiva may 
be considered a target organ for ovarian hor-
mones, estrogen and progesterone.  
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