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ABSTRACT

Objective: The role of mast cells as the key effector of allergic
inflammation, anaphylactic inflammatory reactions and in the
pathogenesis of chronic inflammation, is well-known. The present
study is adopted to compare mast cells and inflammatory cells
within periapical granuloma and cysts and localize the mast cells
and quantify their number in the periapical cysts so as to propose
a role of mast cells in the pathogenesis of this lesion.

Materials and Methods: Biopsy specimens of 30 periapical
lesions were stained with hematoxylin—eosin, and immuno-
histochemical Mast Cell Tryptase from Bio SB (IHC detection
system kit) antibody. The tryptase positive mast cells and mono-
nuclear inflammatory cells were counted in 10 consecutive
high power fields (100X) using the binocular microscope from
Motic attached to a computer with Motic Advanced Images 3.2
software.

Results: Comparative microscopic analysis indicated that
periapical cyst shows more percentage of mast cells and less
percentage of inflammatory cell than periapical granuloma
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INTRODUCTION

The healthy dental pulp is protected from oral microorganisms
by enamel and dentin. Exposure of the dental pulp to bacteria
and their by-products, acting as antigens, may elicit nonspecific
inflammatory responses as well as specific immunological reactions
in the periradicular tissues. The periradicular lesions formed are the
result of the local defense reactions against the bacterial challenge.
Periradicular granulomas represent a subsequent reparative process
of chronic local inflammation whilst periradicular cysts are thought to
be derived from epithelial rests within or adjacent to granulomatous
tissue. The tissues of periradicular lesions are infiltrated by specific
and nonspecific cells involved in the local immunological responses.
The local antigen presentation taking place in periradicular tissues
leads to activation of immune cells [1].

Periapical lesions are the most common osteolytic lesions in the
maxilla and mandible. Both granulomas and radicular cysts are
thought to represent two different stages of development of the
same inflammatory process. They are characterized by the infiltration
of lymphocytes, plasma cells, mast cells and macrophages into
the granulomatous tissue. A sequel to granuloma formation is
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(comparison of mean and standard deviation of total number of
mast cells and inflammatory cells, mast cells 3.15+1.39 in the
granuloma group and 4.43+1.91in the cyst group, inflammatory
cells, 67.11+£1.2 in the granuloma group and 52.66+0.8 in the
cyst group). Numerous degranulated mast cells were observed
in the fibrous wall than the inflammatory infiltrate of the periapical
cysts. The mean and standard deviation of degranulated mast
cells between the inflammatory and fibrous zone within the cyst
group, being 0.95+1.10 and1.68+1.34 respectively. The values
varied significantly between the two zones.

Conclusion: The number of inflammatory cells in the cyst group
is less than periapical granuloma and total number of mast cells
in the cyst group is more as compared to periapical granuloma.
The degranulated cells were quantified and they were higher in
the fibrous area of the cysts than the inflammatory zone. This
study could support the fact that the various mediators released
on degranulation play a role in the connective tissue remodeling,
chronicity and expansion of the periapical lesion.

the proliferation of the epithelial cell rests of Malassez associated
with the inflammation, which may lead to the development of an
inflammatory radicular cyst [2].

The role of mast cells as the key effector of allergic inflammation,
anaphylactic inflammatory reactions and in the pathogenesis of
chronic inflammation, is well-known [3]. Perrini and Fonzi suggested
that IgE has an active role in the pathogenesis of the periapical
granuloma, and that the anaphylactic and hypersensitivity reactions
represent an active immunologic phenomenon in the pathogenesis
of these lesions [4]. Mast cells are able to produce a wide variety
of mediators, creating reciprocal functional interaction between
mast cell activation and subsequent T-cell stimulation [3]. Mast cells
appear to modulate CD8+T cell proliferative responses and cytokine
production and to present antigens in vitro. Mast cells may also
prime T cells in vivo for efficient T cell as well as antibody responses
to specific antigens [5]. The present study is adopted to compare
mast cells and inflammatory cells within periapical granuloma and
cysts and to identify the role of degranulated mast cells in fibrosis
and bone resorption thus to identify the role in the pathogenesis of
the lesion.
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MATERIALS AND METHODS

The present retrospective study was conducted in Department
of Oral and Maxillofacial Pathology in our institute and Biopsy
specimen of 30 periapical lesions were selected on the basis of
microscopic examination of slides stained with hematoxylin and
eosin from the archives of the institute. A total of 15 cases each of
periapical granuloma and periapical cyst were included in this study.
For microtomy, paraffin blocks of the selected subjects were taken
and sectioning was done using semiautomatic Rotary Microtome
for making 5p thick sections (Leica RM 2245) and were mounted
on super frost slides (size 25x75x1.0mm). Immuno histochemical
study was carried out using polymer labeling technique (Dako
Envision). Sections were dewaxed, washed in alcohol and antigen
retrieval was carried out in a Decloaking Chamber (Biocare) with
10 mM Citra solution at 125°C for 30 seconds followed by 90°C
for 10 seconds. Slides were cooled naturally and brought to
room temperature. Then were placed inside the Dako Autostainer
Universal Staining System (Automated Immunohistochemistry
Staining System). Endogenous peroxidase was blocked by using
0.3% hydrogen peroxide in methanol at room temperature for
10 min. Sections were washed PBS (Phosphate Buffered Saline)
briefly and incubated with primary antibody (Mast Cell Tryptase
from Bio SB) for 60 min. Diaminobenzidine (DAB) was used as the
chromogen in hydrogen peroxide for 10 min. Sections were then
counterstained with haemotoxylin and mounted. The mast cells
usually take up brown stain against blue staining stroma, fibroblasts
and inflammatory cells. Mast cells could be of varying shapes,
some of them with intact cell membrane whereas others showing
degranulation. In some of the cells, the nucleus could be masked by
the mast cell granules. So, these criteria were followed for evaluation
of slides. Mast cells were counted in a representative section of
each slide. These cells were counted in 10 consecutive high power
fields (100X) using the binocular microscope from Motic attached
to a computer with Motic Advanced Images 3.2 software. The grid
consisted of 100 squares each measuring 1umxipm in size. The
fields containing artefactual changes such as chatter, tears etc were
omitted from the study. Granules lying irregularly in the stroma were
not taken into account.

STATISTICAL ANALYSIS

Data analysis and database management were done using SPSS
(statistical package for social science) version 16.00. Level of
significance was set up at p < 0.05. T-test for equality of means was
applied. Level of significance was set up at p < 0.05.

RESULTS

General and qualitative microscopic analysis indicated that periapical
cysts exhibit greater mean number of mast cells than the periapical
granuloma where as mean number of inflammatory cells appear to
be more in periapical granuloma group than in the cyst group (as
indicated in [Table/Fig-1] shows comparison of mean and standard
deviation of total number of mast cells, 3.15+1.39 in the granuloma
group and 4.43+1.91 in the cyst group and comparison of mean and
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standard deviation of total number of inflammatory cells, 67.11+1.2
in the granuloma group and 52.66+0.8 in the cyst group. Thus
the mean number of mast cells is more in the cyst group than the
granuloma group whereas reverse is the case with mean number of
inflammatory cells. They are more in the granuloma group, and, as
shown in [Table/Fig-1], the results are significantly different. These
cells were counted in 10 consecutive high power fields (100X) using
the binocular microscope from Motic attached to a computer with
Motic Advanced Images 3.2 software in each of the 30 periapical
lesion slides, thus N= 150 in each group. Degranulated mast cells
were found only in 8 slides of periapical cysts which were counted in
10 consecutive high power fields (100X), thus n= 80 in [Table/Fig-1].
Numerous degranulated mast cells have been observed in the
fibrous wall than the inflammatory infiltrate of the periapical cysts.
[Table/Fig-2] shows mean and standard deviation of degranulated
mast cells between the fibrous and inflammatory zone within the
cyst group, being 1.68+1.34 and 0.95+1.10 respectively. The values
varied significantly between the two zones [Table/Fig-2]. [Table/
Fig-1] depicts a correlation of mean of total number of mast cells
and inflammatory cells between the two groups, showing greater
number of mast cells and lesser number of inflamsmatory cells in the
cyst group. Indicates a significant difference of the mean number of
degranulated mast cells between the inflammatory and fibrous zones
within the cyst group, being higher in the fibrous zone.

DISCUSSION

Based onimmunohistochemical analysis, author observed periapical
cyst shows more percentage of mast cell and less percentage of
inflammatory cell than periapical granuloma as seen in [Table/Fig-1].
It is possible that mast cells are more frequently found in cysts as
these longstanding lesions are composed of fibrous capsule which
contain more mast cells than granulomas. Therefore, the number
of inflammatory cells in the cyst group is less and total number of
mast cells in the cyst group is more which may account for the more
percentage (as percentage=MC/MC+IC*100) of mast cells in cysts.
In a similar study carried by Mansata et al., it was found that cysts
contained more mast cells than the granulomas [6].

The presence of degranulated mast cells in the periapical cyst, as
recorded in the present study may be responsible for the release
of various mediators such as heparin, histamine, proteolytic and
hydrolytic enzymes. One of the mediators is TNF-a which has been
implicated as an important factor in promoting the chronicity of the
lesion [7].

The degranulation of mast cells result in the release of primary
and secondary mediators. Primary mediators are those which are
preformed and are stored in the granules. They are responsible for
immediate reactions. Secondary mediators are either synthesized
after target cell activation, or are released by the breakdown of
membrane phospholipids during degranulation process [8].

The histamine released on degranulation of mast cells promote
contraction of smooth muscle and vascular permeability, thereby
facilitating transudation of serum proteins and their subsequent
entry into the luminal fluid [9]. These observations, taken together,

p-value
Group n Mean+SD Std. Error Mean
Mast cells Apical Granuloma 150 3.15+1.39 113 .001*
Periapical Cyst 150 4.43+1.912 .156 .001**
Inflammatory cells Apical Granuloma 150 67.11+1.2 1 .002*
Periapical Cyst 150 52.66+0.8 12 .001**

[Table/Fig-1]: Comparison of total number of mast cells and inflammatory cells between the two groups (mean and standard deviation of total number of mast cells and
inflammatory cells) (cells were counted in 10 consecutive high power fields (100X) using the binocular microscope from motic attached to a computer with motic advanced

images 3.2 software in each of the 30 periapical lesion slides, thus n= 150 in each group)
correlation is significant at the 0.05 level (2-tailed t-test)

Journal of Clinical and Diagnostic Research. 2014 Dec, Vol-8(12): ZC61-ZC64



www.jcdr.net

Std. Error
Group n Mean+SD Mean p-value
Fibrous wall 80 1.68+1.394 1566 .001**
DMC
Inflamed Zone 80 .95+1.101 123 .001**

[Table/Fig-2]: Comparison of degranulated mast cells in fibrous and inflammatory
zone of periapical cyst group (mean and standard deviation of number of degranulated
mast cells in the fibrous and inflammatory zone) (degranulated mast cells were found
only in 8 slides of periapical cysts which were counted in 10 consecutive high power
fields (100x), thus n= 80)

correlation is significant at the 0.05 level (2-tailed t-test)

lead to the fact that degranulated mast cells are involved in the
expansion of the cyst as well as granulomas but their increased
number in the cyst group definitely suggests a more exaggerated
response than the periapical granulomas and hence a larger size
of the cyst. Another factor is the promotion of inflammation and
therefore chronicity of the lesion (through TNF-a).

Numerous degranulated mast cells have been observed in the fibrous
wall than the inflammatory infiltrate of the periapical cysts [Table/Fig-
3,4] in the present study [Table/Fig-2], indicating that the mast cells
are active in these areas. These findings agree with those reported
by Kontianen et al., but disagree with those of Ledesma Montis et
al., [4,10]. It is considered that mast cells contribute to a fibrous
tissue formation by production of hyaluronic acid. In addition, there
are presumptions that mast cells intensify the growth of collagen
fibers by effects of heparin. It has been shown that mast cells
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activate fibroblasts through tryptase that stimulate collagen mRNA
synthesis and promotes collagen formation by fibroblast. Mast cells,
like fibroblasts can adhere to fibronectin. This interaction may have
possible roles in processes such as fibrosis. Moreover, it has been
shown that the administration of mast cell stabilizers can delay or
attenuate fibrous tissue formation in peritoneal adhesions. Tryptase,
chymase, histamine, heparin, TNF-a, and TGF-f have been shown
to influence lung or skin fibroblast proliferation. In addition, TNF-a
has been found to be fibrogenic factor for human fibroblasts.
Mast cells are reported to specifically influence granulation tissue
organization during wound repair [5]. All these findings support the
fact that degranulation promotes fibrosis but at the same time other
products of degranulation such as tryptase also play a role in the
degradation of connective tissue [11]. Thus, the increase in collagen
detected after tryptase treatment must reflect an increase in the
net biosynthetic rate of type | collagen. Release of collagenase
activity concomitant with the deposition of new collagen could be
an important process in matrix remodeling [12]. The presence of
degranulated mast cells in our study suggests us to speculate about
their possible role in fibrous tissue formation as well as degradation.
The presence of more number of degranulated cells on the periphery
(fibrous area) may suggest that there is continous remodeling of the
connective tissue capsule and the net effect seen is fibrosis.

Another effect of the presence of degranulated mast cells in the
periphery of the lesion may suggest their role in the resorption of
bone thus promoting cyst growth. Mast cell tryptase, heparin and
prostaglandins have been implicated in the process. In addition
many of the cytokines produced by activated mast cells, such as
IL-1, IL-6 and TNF-a in particular have been shown to increase
local osteolytic activity. Furthermore, in systemic mastocytosis,
which is characterized by an abnormal proliferation of mast cells,
approximately 60-70% of the patients develop radiographically
detectable lesions. Inhibition of mast cell mediator release with
ketotifen was shown in one case to lead to reversal of bone changes
[13]. So, more number of degranulated mast cells in the cyst group
suggests more resorption of the bone and hence expansion of the
lesion.

CONCLUSION

The degranulated cells were quantified in the cyst group and they
were higher in the fibrous area of the cysts than the inflammatory
zone. This study could support the fact that the various mediators
released on degranulation play a role in the connective tissue
remodeling, chronicity and expansion of the periapical lesion.
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