
This is a  refereed journal and all articles are professionally screened and reviewed                       ORIGINAL ARTICLE

Advances in Medical and Dental Sciences, 3(3): 92-97, 2010
ISSN 1995-0764
© 2010, American-Eurasian Network for Scientific Information 

92

Immunolocalization of the Cell Adhesion Molecules ICAM-1 & VCAM-1 in Pyogenic
Granuloma

1Natheer H.Al-Rawi BDS, 2Sausan Al Kawas, 3Wasan Hamdi Younis

1,2Department of Oral & Craniofacial Health Science, College of Dentistry, University of Sharjah ,UAE.
3BDS, Ph.D, Assistant Professor, Department of Oral Diagnosis, College of Dentistry, University of Baghdad,
Iraq.

Natheer H.Al-Rawi BDS, 2Sausan Al Kawas, 3Wasan Hamdi Younis: Immunolocalization of the Cell
Adhesion Molecules ICAM-1 & VCAM-1 in Pyogenic Granuloma: Adv. in Med. Dent. Sci., 3(3): 92-
97, 2010

ABSTRACT

Pyogenic granuloma is a relatively common benign vascular lesion of the oral mucosa or skin that is
considered to be non-neoplastic in nature. No previous data was available in the lieratures regarding the
immunolocalization of cell adhesion molecules (ICAM-1 & VCAM-1) in different cell types composing oral
pyogenic granuloma. The purpose of this study is to assess the expression of ICAM-1 & VCAM-1 in the main
cell types of pyogenic granuloma and to investigate their effect on each other. Fifteen formalin- fixed, paraffin-
embedded oral pyogenic granuloma cases of young patients were studied. Immunohistochemistry was performed
using monoclonal antibodies against intercellular and vascular cell adhesion molecules (ICAM-1 and VCAM-1)
and visualized by Labeled Streptavidin Biotin Horse Raddish Peroxidase (LSAB/HRP) technique.  Inflammatory
cells in pyogenic granuloma had revealed strong ICAM-1 immunostaining (38.46%) and strong VCAM-1
immunostaining (38.46%) were localized in the epithelial cells only. However, mild to moderate expressions
of cell adhesion molecules among different cell types of pyogenic granuloma was observed. These results
suggest that inflammatory response of gingival tissue against oral antigens (gram negative bacteria) may play
a major role in the inflammatory neo-vasculairization and pathogenesis of pyogenic granuloma.
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Introduction

Pyogenic granuloma is a relatively common
benign vascular lesion of the oral mucosa or skin
that is considered to be non-neoplastic in nature [1].
Pyogenic granuloma is now thought to represent
exuberant tissue in  response to local irritation or
trauma [2]. The lesion usually occurs in children and
young adults as a solitary glistening red papule or
nodule that is prone to bleeding and ulceration [3].
Prominent capillary growth in hyperplastic
granulation tissue is histopathologic characterstic of 
pyogenic granuloma [4]. Some factors such as

inducible nitric ixide synthase (iNOS) [5],Vascular
Endothelial Growth Factor (VEGF) [6], basic
Fibrblast Growth factor (bFGF) [7] or connective
tissue Growth Factor (ct GF) [(8] are known to be
involved in angiogenesis and rapid growth of
pyogenic granuloma. Yam et al [9] proposed that
pyogenic granuloma expressed significantly more
VEGF and b FGF than healthy gingiva and
periodontium. Also, angiostatin (angiogenesis
inhibitor) was expressed significantly less in pyogenic
granulomas than in healthy gingiva and periodontal
inflammation. Cell adhesion molecules play important
role in every aspect of human biology from the
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embryo where they are crucial for tissue and organ
development, to the adult where they act as traffic
signals to direct the sequential actions of immune-
system cells in wound healing, inflammation, cancer
and even AIDS [10].

Intercellular adhesion molecules (ICAM-1) and
Vascular cell adhesion molecules (VCAM-1) belong
to Ig superfamily and both are involved in immune
reaction [11]. ICAM-1 is widely distributed on
leukocytes, endothelial cells, fibroblasts and epithelial
cells [7]. The soluble form of ICAM-1 is regarded as
a useful parameter in the diagnosis and monitoring of
various inflammatory, neoplastic and immune
disorders [12]. VCAM-1 is expressed on the surface
of mononuclear cells (monocytes, T-cells &
eosinophils) [14,15,16]. Its expression on endothelial
cells has been shown to increase the adhesiveness
and migration of activated mononuclear cell [17].

In immunological and inflammatory reactions,
ICAM-1 and VCAM-1 are surface glycoproteins that
promote adhesion and subsequent recruitment of
leukocytes [18]. It has been reported that ICAM-1
[19] and VCAM-1 [20] expressed in periodontal
diseases. ICAM-1 is induced by pro-inflammatory
cytokines such as IL-1β, TNF-α, IFN-γ , IL-2[21], E.
Coli lipopolysaccharides[22] and VCAM-1 is induced
by IL-1β[23]. Hence ICAM-1 & VCAM-1 play an
important role in the pathogenesis and development
of periodontal diseases [23], odontogenic keratocyst
& ameloblastoma [24], however, no study up to our
knowledge had investigated the expression and  role
of ICAM-1 and VCAM-1 in other common oral
lesions like pyogenic granuloma.

The aim of this research is to study the
expression of ICAM-1 & VCAM-1 in the main cell
types of pyogenic granuloma and to investigate their
effect on each other.

Materials and methods

Fifteen cases of oral pyogenic granuloma were
fixed with formalin and routinely processed and
embedded in paraffin wax. Samples were cut at 5µm
sections and prepared for immunohistochemistry. The
selected lesions were obtained from oral biopsy
archive for both males and females between ages 15-
25 years.  After rehydration step, antigen retrieval
was carried out by placement of slides in the
autoclave for 3 minutes at 121° C. Internal
peroxidase activities were suppressed with 1% H2O2
in methanol for 10 minutes. Tissue Sections were
incubated overnight at 4°C with primary monoclonal
antibody against ICAM-1 ((mouse monoclonal anti-
human clone 6.5Bs Dakocytomation,USA) and
against VCAM-1(mouse monoclonal anti-human
clone 1.3C3 Dakocytomation,USA) for 30 minutes
followed by application of secondary biotinylated
antibodies (biotin labeled goat anti-rabbit & goat
anti-mouse immunoglobulin in phosphate buffer
saline "PBS") which was incubated for additional 30

minute. Diaminbenzidin (DAB) was then applied for
30 minutes for color development. Finally, the
sections were washed in distilled water &
counterstained with Meyer's Hematoxylin. Sections
incubated in phosphate buffer saline instead of
primary antibody were used as negative controls and
normal tonsillar tissue were used as positive control.
The staining intensity was evaluated according to the
immunoreactivity-staining score, first introduced by
Remmele et al [25] based on the semiquantitative
scoring of cell staining as follows: grade (-), no
staining; grade 1 (+), mild but definite staining;
grade 2 (++), moderate staining; grade 3 (+++),
strong staining.

Statistical analysis was performed using a
computer software package, SPSS version 17 (SPSS
Inc., Chicago,IL) p# 0.05 was considered statistically
significant.

Results and discussion

The majority of epithelial cells of pyogenic
granuloma have revealed mild to moderate ICAM-1
immunostaining (41-47%), while inflammatory cells
(mononuclear cells) expressed  moderate to strong
ICAM-1 staining (38.4%). On the other hand,
endothelial cells expressed  moderate ICAM-1
activity (53.8%) (figure 1). Epithelial cells showed
wide range of staining pattern for VCAM-1, while
inflammatory cells expressed mild to moderate
VCAM-1 activity (38.46%). Interestingly, the
majority of the endothelial cells exhibit mild VCAM-
1 expression (69.2%) ( figure 2). The percentage of
stained cells for ICAM-1 & VCAM-1 in epithelial
cells, inflammatory cells and endothelial cells are
shown in table (1). Total ICAM-1 expression showed
a significant difference among cell types, whereas
VCAM-1 expression did not show any significant
difference among these cells (table 2). Chi square
test was applied on each cell type to measure the
staining differences between ICAM-1 and VCAM-1.
There was no significant statistical difference
between the expression of the two molecules in
epithelial cells and inflammatory cells, however
highly significant difference was observed between
the expression of the two molecules in the
endothelial cells (table 3).

Discussion

The development of an inflammatory response
involves coordinated and sequential adhesive
interaction between leukocytes & endothelial cells
that are manifested as leukocyte rolling, adherence &
migration [26]. Both ICAM-1 & VCAM-1 are
members of immunoglobulin gene super family that
appear to mediate the firm adherence and emigration
of leukocytes across endothelial cell monolayer [27].
These findings have led investigators to associate the 
role of ICAM-1 & VCAM-1 in the pathogenesis of
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Table 1: Percentage of ICAM-1& VCAM-1 expression in different cells of pyogenic granuloma
ICAM-1 Mild (grade 1) Moderate(grade2) Strong (grade3)
Epithelial cells 8 (47%) 7 (41%) 2 ( 12%)
Inflammatory cells 3 (23.07%) 5 (38.46%) 5 (38.46%)
Endothelial cells 4 (30.76%) 7 (53.8%) 2 (15.5%)
VCAM-1 Mild (grade 1) Moderate(grade2) Strong (grade3)
Epithelial cells 6 (46.15%) 2 (15.3%) 5 (38.46%)
Inflammatory cells 5 (38.46%) 5 (38.46%) 3 (23.7%)
Endothelial cells 9 (69.2%) 1 (7.6%) 3 (23.7%)

Table 2: Total ICAM-1 & VCAM-1 expression among different cells of pyogenic granuloma
ICAM-1 Mild (grade 1) Moderate(grade2) Strong (grade3)
Epithelial cells 8 7 2
Inflammatory cells 3 5 5
Endothelial cells 4 7 2
X2 9.11                                  P<0.05
DF 4
VCAM-1 Mild (grade 1) Moderate(grade2) Strong (grade3)
Epithelial cells 6 2 5 (
Inflammatory cells 5 5 3
Endothelial cells 9 1 3
X2 5.245
DF 4                                     p>0.05

Table 3: Immunohistochemical staining differences among different cells of pyogenic granuloma 
Epithelial cells Mild (grade 1) Moderate(grade2) Strong (grade3)
ICAM-1 8 7 2
VCAM-1 6 2 5
X2 4.17
DF 2                                      P>0.05

Inflammatory cells Mild (grade 1) Moderate(grade2) Strong (grade3)
ICAM-1 3 5 5
VCAM-1 5 5 3
X2 1 P>0.05
DF 2
Endothelial cells Mild (grade 1) Moderate(grade2) Strong (grade3)
ICAM-1 4 7 2
VCAM-1 9 1 3
X2 6.62
DF 2                                        P<0.02

acute & chronic inflammatory diseases. Studies
performed on monolayers of cultured endothelial cells
have revealed that ICAM-1 and, to a lesser extent,
VCAM-1 are both constitutively expressed on these
cells [28,29]. The results of the present investigation
revealed that ICAM-1 was strongly expressed on
inflammatory cells. However, moderate staining were
demonstrated in the endothelial cells while week
reaction were exhibited in epithelial cells of pyogenic
granuloma. The weak ICAM-1 staining in epithelial
cells may be due to small population of antigen
presenting cells that respond to oral antigens which
induce inflammatory response. Regarding VCAM-1,
it was shown that marked increase (6 times) in
endothelial VCAM-1 expression is constitutively
associated with active inflammation 2[9,30]. Research
studies showed that VCAM-1 is not a constitutive
adhesion molecule of human umbilical vein
endothelial cells but is inducible by TNF-α & IL-
1[32,33]. TNF is produced by macrophages as a
consequence of lipopolysaccharide (LPS) release from
the gram negative bacteria, since LPS is a major
component of their cell walls [33]. TNF production

up-regulate VCAM-1 expression which plays an
important role in regulation the movement of
leukocytes from the blood to the foci of
inflammation. The present study revealed a weak
expression in endothelial cells of the majority of
pyogenic granuloma cases suggesting that these
lesions are toward regression becauseacute
inflammation is subsided and inflammatory mediators
such as IL-1 and TNF were vanished. Inhibition of
VCAM-1 expression and up regulation of ICAM-1
expression by TGF-β1 may be related to selective T-
helper 1 (Th1) infiltration in pyogenic granuloma[18].
In conclusion, our findings provide a direct evidence
about the involvement of cell adhesion molecules
ICAM-1 and VCAM-1 in the pathogenesis of
pyogenic granuloma. Furthermore ICAM-1 and
VCAM-1 expression can be used as reliable markers
for inflammatory neo-vasculairization to measure
micro-vessel density due to inflammatory response.
Therefore, these molecules can be used as a marker
to differentiate inflammatory pyogenic granuloma
from other developmental vascular lesions.
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Fig. 1: ICAM-1 expression on A-Epithelial cells, B- Inflammatory cells, C- Endothelial cells.

Fig. 2: VCAM-1 expression on A-Epithelial Cells, B- Inflammatory cells, C- Endothelial cells
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