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ABSTRACT

Statement of the Problem: Soft tissue reactive lesions are the most common lesions
of the ora cavity. Although many studies have shown the interaction of mast cells
with fibroblasts and their participation in fibross, the role of mast cells in these le-
sionsis not well understood.

Purpose: The aim of this study was to evaluate the mast cells (MCs) count in oral
soft-tissue reactive lesions including periphera giant cell granuloma (PGCG), pe-
ripheral ossifying fibroma (POF), irritation fibroma (IF) and normal oral mucosa.
Materials and Method: In this cross-sectional study, 50 samples including IF,
PGCG, POF (14 cases for each group) and 8 cases of norma oral mucosa were
stained with tryptase antibody through immunohistochemistry. The number of mast
cells was counted in 5HPF containing maximum counts for each section stained with
tryptase. Statistical analysis including Chi-square test and Tukey test with a signifi-
cance level of 0.05 were considered.

Results: The number of MCs was found to have increased in reactive lesions com-
pared with normal oral mucosa. MCs count in the POF group was higher than the
others.

Conclusion: These findings suggest a possible role of mast cells in the pathogenesis
of reactive oral lesions and induction of fibrous tissues. Chemical mediators released
from mast cells might influence other cells, especialy fibroblagts, to induce fibrosis.
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Introduction

lomas. [1] These lesions are developed in response to

Soft tissue lesions of the oral cavity comprise a wide
variety of lesions from reactive conditions to neoplasms.
Reactive lesions of the oral soft tissues are the most
common lesions that occur in the ora cavity and are
derived from mesenchyma cells. [1] Considering their
histopathological features, they may present fibrotic
hyperplasia like in irritation fibroma or may show pro-
liferation of granulation tissue like in pyogenic granu-

local irritations. [2] The most common reactive lesions
of soft tissue are irritation fibroma, peripheral giant cell
granuloma (PGCG), and peripheral ossifying fibroma
(POF). Fibroma is the most prevalent tumor of the ora
cavity. [2] There is still controversy whether fibroma is
area neoplasm or a reactive hyperplasia of the connec-
tive tissue in response to trauma and loca irritations.
Microscopic evaluation of irritation fibroma reveas
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nodular masses of collagenized and dense fibrous con-
nective tissue. [2] PGCG is a relatively frequent tumor-
like lesion of the oral cavity which is developed due to
trauma or local irritation. Microscopic examination of
PGCG exhibits a large number of multi-nucleated giant
cells, in addition to proliferation of fibroblasts. [2] POF
is a relatively common gingival hyperplasia that is com-
posed of proliferation of fibroblasts along with mineral-
ized components. These lesions are treated by conserva-
tive surgical excision. [2] Mast cells are components of
the immune system, which originate from bone marrow
and are found in al the connective and mucous tissues,
especially around vessals, and in the periphera and cen-
tral nervous systems. They are round to oval in shape
and are one-nucleated in histologic sections, with a large
number of granules in the cytoplasm. [3-4] The primary
role of these cellsisto take part in hypersensitivity reac-
tions and inflammatory processes. Evidence shows the
role of mast cells in the formation of matrices, granula-
tion tissue, wound healing and angiogenesis. [3-4] On
the other hand, the study has shown interaction of mast
cells with fibroblasts and their relation with the synthe-
sis of collagen in a large number of pathologic lesions
such as scleroderma, submucous fibrosis of the oral
cavity, gingival fibromatosis and fibrotic changes in the
sdlivary glands of patients with §ogren’s syndrome. [3]
Severa techniques are available to identify mast
cells in different lesions, one of which is the use of im-
munochistochemical markers. In the present study, tryp-
tase was used which is the most common serine prote-
ase of secretory granules of mast cells; it is an appropri-
ate marker to identify these cells. [5-6] Since only a
limited number of studies have been carried out on the
role of mast cells in the pathogenesis of reactive lesions
of soft tissues of the ord cavity [3, 7] and because reac-
tive lesions are the most common lesions of ora cavity,
the present study was undertaken to identify mast cell in
such lesions, by using immunohistochemistry (IHC).

Materialsand Method

In this cross-sectional descriptive/analytica study, the
archived files of Hamadan Faculty of Dentistry from
1996 to 2011 were evauated. Fifty six samples of irrita-
tion fibroma (14 cases), peripheral giant cell granuloma
(14 cases), peripheral ossifying fibroma (14 cases), and
normal oral mucosa (14 cases) which had sufficient
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tissues and proper fixation were selected. Normal ora
mucosa was selected from areas in vicinity of ord le-
sions that did not show hyperplasia or inflammation.
Clinical data such as age, gender, and location of the
lesions were recorded and analyzed. Slices with 4-p in
thickness were prepared from paraffin embedded sec-
tions for immunohistochemical staining. The dides
were deparaffinized and rehydrated in Xylene and grad-
ed acohol series. Endogenous peroxidase activity was
blocked by incubating the dides in 1% H,0, - methanol
for 30 minutes.

Antigen retrieval was done in a microwave oven
in citrate solution (0.01M, pH =6.0) for 35 minutes.
Then, the microwave oven was turned off and the sam-
ples were retained in the same solution for 15 minutes.
Ultimately, the dides were rinsed in digtilled water for 5
minutes. The dides were incubated with monoclonal
mouse anti-mast cell tryptase antibody (1gG1, Kappa;
code: NCLMCTRY P-428, Novocastra, Newcastle upon
Tyne, UK) diluted 1:150 for 20 min and pH= 6 a room
temperature. Diaminobenzidine was used to produce
brown staining followed by counterstaining with May-
er’s hematoxylin. For the negative control, the primary
antibody was eliminated and replaced with PBC. Hu-
man tonsillar tissue was applied as positive control.

Two ora pathologists evaluated stained dides un-
der a light microscope (Olympus BX41; Japan) at <100
and x400 magnifications. Five hot spot fields were se-
lected under low magnification (x100) and mast cells
were counted in each a x400 magnification and the
mean number of mast cells in the five regions was ob-
tained.[8]

Data analysis was done using SPSS software
(ver.16). The variance and Tukey test were used. Statis-
tical significance was defined at p< 0.05.

Results
Of al the samples evaluated, 22 belonged to men (44%)
and 28 to women (56%). Out of al the PGCGs, 57.1%
belonged to men; the samples of POFs and norma mu-
cosa equally belonged to men and women (50%); and of
all the irritation fibroma samples, 78.6% belonged to
women.

The mean age of the subjects was 34+16.9 years,
with a range of 7-76 years. The most and least com-
monly involved areas were gingiva (48%) and the
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tongue (2%), respectively. The mean tryptase-positive
mast cell count was 28.1+10.4 in POF, 23.5+7.9 in
PGCG, 18.9+8.1 in irritation fibroma, and 13.7+4.2 in
normal oral mucosa (Figure 1). Using variance analysis,
statistically significant differences were obtained in
mast cell counts between the study groups (p= 0.002,
F=6), with the highest counts in POF (Table 1). Tukey
tests showed datigtically significant differences in mast
cell counts among POF, irritation fibroma, and normal
oral mucosa, (p= 0.005), (p= 0.002) respectively. How-
ever, there was no significant difference between POF
and PGCG (p=0.15). In addition, there were no signifi-
cant differences among irritation fibroma, normal oral
mucosa (p= 0.17), and PGCG (p= 0.16).

Discussion
Mast cells have been identified in al organs and tissues
of the human body and are considered as the sources of

histamines, serine proteases (tryptase and kimase), and
some other important chemical mediators. [5] Moreo-
ver, it has been shown that mast cells are responsible for
the synthesis and secretion of histamine, heparin, and
various proteases and chemical mediators such as pros-
taglandins, leukotrienes, and platelet-activating factors.
Tryptase is the major protease of mast cells and has
cytogenic effects on various cultured cells including
smooth muscle cells and bronchia epithelial cdls. [9] A
study showed that tryptase induces COX2, resulting in
proliferation of fibroblasts by Ca2+ and the non-CAMP-
dependent mechanism to induce the activity of extracel-
lular kinase isoforms (erkl/2). [10] In the present study,
tryptase-positive mast cell counts in the lesions under
study were more than those in the norma mucosa. Mi-
croscopic evauations of reactive lesions of soft tissues
showed an increase in collagen fibers.

Fibrosis, which is associated with an increase in
the number of fibroblasts and myofibroblasts and in
heavy deposits of extracellular matrix proteins, is the
hallmark of a large number of oral lesions and pulmo-
nary, hepatic, renal, cardiac, and skin disorders. [3, 11-
13] Mast cells influence the function of fibroblasts and
fibrosis is induced by the release of prefabricated me-
diators such as histamine, proteoglycans, metaproteol yt-
ic enzymes, newly formed mediators, and other fibro-
genic cytokines such as platelet-derived growth factor

Figure 1a: Immunoreactivity of the tryptase in peripheral giant cell granuloma (x400) b: Immunoreactivity of the tryptase in reactive
fibroma (x400) c: Immunoreactivity of the tryptase in norma oral mucosa (x400) d: Immunoreactivity of the tryptase in periphera

ossifying fibroma (x400)
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(PDGF), tumor necrosis factor alpha (TNF-a), and basic
fibroblast growth factor (b-FGF). [3]

Akers et al. [14] and Asano-Kato et al. [15] used
the culture technique in their studies and showed that
tryptase with protease activated receptor-2 resulted in
proliferation of fibroblasts in the conjunctiva. In a study,
Garbuzenko et al. revealed that human mast cells have a
rolein skin remodeling and fibrosis [13].

In arather similar study, Shahrabi et al. used tolu-
idine blue staining of mast cells of fibroma, inflammato-
ry fibrous hyperplasia, peripheral giant cell granuloma,
peripheral ossifying fibroma, and normal gingival tissue
and showed that the number of mast cells had increased
in al groups compared with normal gingival tissue and
their findings were similar to the results of the present
study. However, despite the results of the current study,
which showed datigtically significant differences only
between POF and norma mucosa, in that study there
were significant differences between al the groups and
normal gingiva regarding the number of mast cells. [3]
The differences in these results might be attributed to
the differences in the techniques used in these two stud-
ies to identify the mast cell. Metachromatic staining
techniques -including toluidine blue- have lower speci-
ficity in identifying mast cells compared with IHC and
might stain other cells such as macrophages and fibro-
blasts, as well. This technique is aso unable to stain
immature mast cells. [3]

Reddy et al. carried out a study on mast cells
count in focal fibrous hyperplasia, periphera giant cell
granuloma, peripheral ossifying fibroma, pyogenic
granuloma and normal gingival tissue by using toluidine
blue staining. They reported that the number of mast
cellsincreased in al groups compared with normal gin-
giva tissue and mast cells count was more in POF and
fibrous hyperplasia. They also suggested that mast cells
may lead to fibrosis in oral reactive lesions. [7] Despite
the results of the present study, there were significant
differences between al the groups and normal gingiva
in their study. Similar to the Shahabi et al.’s study, Red-
dy et al. used the histochemical method in their study.
[3, 7] As it was mentioned, immunohistochemica stain-
ing method is more specific than the histochemical
method in mast cells count.

In a study by Santos et al. on giant cell fibroma
(GCF), inflammatory fibrous hyperplasia (IFH), and
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normal oral mucosa, mast cells were identified in dll
samples despite the differences in the type of reactive
lesions between that study and the present one. [5] In a
study by Epivatianos et al. on chronic sialoadenitis of
the submandibular gland, more tryptase-positive mast
cells were observed in submandibular gland with chron-
ic sidoadenitis compared with normal submandibular
gland, especially in glands with more fibrous sialoadeni-
tis, and the difference was statistically significant. [11]
The results of that study were consistent with those of
the current one considering the increase in mast cell
counts in fibrous tissues compared with normal sam-
ples.

In the studies by Andersson et al. [12] and Sabar-
inath et al. [16] on the fibrous lesions of the oral mucosa
and lungs, the number of mast cells was higher in fi-
brous lesions similar to the results of the present study.
Some studies have shown the interaction of mast cells
and fibrosis in adipose tissue and kidney. [17-18] The
results of our study and maority of other mentioned
studies indicate an increase in mast cell counts in fi-
brous tissues. In the present study, the number of mast
cells in POF was higher than that in PGCG, and the
difference was datitically significant. [7, 12, 16] Since
the fibrous tissue in POF is higher than PGCG, it may
show a possible role of mast cells in fibrosis, though
mast cell counts were lower in fibroma compared with
POF and PGCG.

Even though mast cells are important factors in
the induction of fibrosis, it seems that fibrosis occurs
due to the interaction of mast cells with other cells, es-
pecially with fibroblasts.

Conclusion

Based on the presence of mast cells in al the samples
under study and the increase in mast cell countsin reac-
tive lesons of the ora cavity compared with norma
oral mucosa, it can be concluded that mast cells might
have a role in the pathogenesis of reactive oral lesions
and induction of fibrous tissues. On the other hand,
chemical mediators released from mast cells might in-
fluence other cells, especially fibrablasts to induce fi-
brosis.

Acknowledgments
This manuscript is based on a thesis submitted to the



Shojaei S, et al.

J Dent Shiraz Univ Med Sci., 2015 March; 16(1 Suppl): 10-14.

graduate faculty, Faculty of Dentistry, Hamadan Uni-
versity of Medical Sciences, in partia fulfillment of the
requirements for the D.D.S degree (Thesis number 682).

Conflict of Interest
None to declare.

References

[1] Regezi JA, Sciubba JJ, Jordan RCK. Oral pathology
Clinical Pathologic Correlation. 5th ed. Philadelphia: WB
Saunders Co; 2008. p.112-113, 155-159.

[2] Neville BW, Damm DD. Allen CM, Bouquot JE. Ora &
Maxillofecia Pethology. 3rd ed. St Louis. Saunders
Elsevier: 2009. p. 507--523.

[3] Farahani SS, Navabazam A, Ashkevari FS. Comparison
of mast cells count in ora reactive lesons. Pathol Res
Pract 2010; 206: 151-155.

[4] Mohtasham N, Babakoohi S, Salehingad J, Montaser
Kouhsari L, Shakeri MT, Shojaee S, et d. Mast cell den-
Sty and angiogenesis in ora dysplastic epithelium and
low- and high-grade oral squamous cell carcinoma. Acta
Odontol Scand 2010; 68: 300-304.

[5] Santos PP, Nongka CF, Pinto LP, de Souza LB. Im-
munohistochemical expression of mast cdl tryptase in gi-
ant cell fibroma and inflammatory fibrous hyperplasia of
the oral mucosa. Arch Orad Biol 2011; 56: 231-237.

[6] Rosa J. Rosai and Ackerman’s Surgical Pathology. 10th
ed. Edinburgh: Mosby, Elsevier; 2011. p. 43-247.

[71 Reddy V, Bhagwath SS, Reddy M. Mast cell count in
ora reactive lesons: A histochemical study. Dent Res J
(Isfahan) 2014; 11: 187-192.

[8] Minne F, Wetzels C, De Hertogh G, Van Eyken P, Ec-
torsN, Ambu R, et a. Chronic urticariais associated with
mast cell infiltration in the gastroduodenal mucosa. Vir-
chows Arch 2006; 448: 262-268.

[9] Kondo S, Kagami S, Kido H, Strutz F, Muller GA, Kuro-
daY. Role of mast cdl tryptase in renal interstitial fibro-
sis. JAm Soc Nephrol 2001; 12: 1668-1676.

[10] Frungieri MB, Albrecht M, Raemsch R, Mayerhofer A.

The action of the mast cell product tryptase on cyclooxy-
genase-2 (COX?2) and subsequent fibroblast proliferation
involves activation of the extracelular signal-regulated
kinase isoforms 1 and 2 (erk1/2). Cell Signa 2005; 17:
525-533.

[11] Epivatianos A, Zaraboukas T, Poulopoulos A, Harrison
JD. Immunohistochemica study of fibroblasts and mast
cdls in chronic submandibular siaadenitis. Ord Dis
2008; 14: 259-263.

[12] Andersson CK, Andersson-Soland A, Mori M, Hallgren
O, Pardo A, Eriksson L, et d. Activated MCTC mast
cdls infiltrate diseased lung areas in cydtic fibrosis and
idiopathic pulmonary fibrosis. Respir Res 2011; 12: 139.

[13] Garbuzenko E, Nagler A, Pickholtz D, Gillery P, Reich
R, Maguart FX, et a. Human mast cells stimulate fibro-
blast proliferation, collagen synthesis and lattice contrac-
tion: adirect role for mast cellsin skin fibrosis. Clin Exp
Allergy 2002; 32: 237-246.

[14] Akers IA, Parsons M, Hill MR, Hollenberg MD, Sanjar
S, Laurent GJ, et a. Mast cdll tryptase stimulates human
lung fibroblast proliferation via protease-activated recep-
tor-2. Am J Physiol Lung Cell Mol Physiol 2000; 278:
L193-201.

[15] Asano-Kato N, Fukagawa K, Okada N, Dogru M, Tsubo-
taK, Fujishima H. Tryptase increases proliferative activi-
ty of human conjunctival fibroblasts through protease-
activated receptor-2. Invest Ophthamol Vis Sci 2005; 46:
4622-4626.

[16] Sabarinath B, Sriram G, Saraswathi TR, Si-
vapathasundharam B. Immunohistochemical evaluation
of mast cells and vascular endothelia proliferation in oral
submucous fibrosis. Indian J Dent Res 2011; 22: 116-
121.

[17] Hira S, Ohyane C, Kim Y|, Lin S, Goto T, Takahashi N,
et a. Involvement of mast cells in adipose tissue fibrosis.
Am JPhysiol Endocrinol Metab 2014; 306: E247-255.

[18] Silver RB. Role of mast cellsin rena fibrosis. Kidney Int
2013; 84: 214.

14



