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Immunohistochemical Analysis of Human Homologue of
Drosophila Patched (PTCH) in Dental Follicles of Impacted
Third Molars
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SUMMARY: This study investigated the immunodetection of PTCH in epithelial components of dental follicles associated with
impacted third molars without radiographic signs of pathosis. One hundred and five specimens of dental follicles assoigiadtadt
third molars with incomplete rhizogenesis (between Nolla’s stage 6 and 9) were surgically removed from 56 patients.deflithelial
proliferation was determined by using immunohistochemical labeling. Statistical analysis was performed using Fisheragxhat test
level of significance of 5%. Of the 105 dental follicles collected, 3 were PTCH-positive. The specimens with squamousaraetiplasi
epithelial hyperplasia had higher rates of positivity for PTCH, as well as those with active remnants of odontogenic epitigelium
study suggests that the odontogenic cells of the dental follicle might be proliferating during the rhizogenesis, whilenthes squa
metaplasia and hyperplasia of the epithelial lining and proliferative odontogenic epithelial rests show the differengatiah giot
dental follicles.
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INTRODUCTION

The human homologue of Drosophila patche@dontogenic carcinoma (Zhamg al, 2006). However, to
(PTCH) is a tumor suppressor gene localized to chromosoithe best of our knowledge, there are no studies concerning
9g22.3-g31 (GenBank accession numbers: U43148 atfte PTCH in dental follicles (DF), whose epithelial
U59464) (Hahret al, 1996; Johnson et al., 1996) membecomponents are closely related to the development of these
of the Hedgehog/Patched (or SHH/SMO/PTCH) signalingdontogenic lesions.
pathway, which plays a fundamental role during
embryogenic development and appears to underlie many  Taking into consideration that the radiograph is in
disease states when misregulated (Saldanha, 2001). Increasedt cases the only instrument available to the oral and
PTCH expression has been detected immunohistochemicattaxillofacial surgeon for deciding between removing or
in sporadic and Gorlin-syndrome-related keratocystiollowing up an asymptomatic impacted tooth and that a
odontogenic tumors (Barreéd al, 2000; Ohkiet al, 2004; number of studies show the possibility of cystic degeneration
Shear, 2002; Zedaet al, 2001), dentigerous cysts (Levana@and/or neoplastic transformation of the follicles, the present
et al, 2000), ameloblastomas (Kumametal, 2004) and study investigated the immunodetection of PTCH in
epithelial-mesenchymal tumors, such as adenomatoggithelial components of DF associated with impacted third
odontogenic tumor, Pindborg tumor and ghost cefholars without radiographic signs of pathosis.
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MATERIAL AND METHOD RESULTS

The sample consisted of orthodontic patients with Histopathological analysis revealed that of the 105
indication for impacted third molar removal. Only patient®F collected, 24 showed no epithelial lining, 66 presented
with impacted third molars with incomplete rhizogenesiseduced enamel epithelium and 15 stratified squamous
(between Nolla’'s stage 6 and 9) and without evidence epithelium. Hyperplastic activity, proliferative odontogenic
abnormal pericoronal radiolucency (follicular space <4mngpithelial rests in the connective tissue and inflammation
were included in this study. The follicular space wawere observed in 16.7%, 5.7% and 21.3% of the cases,
measured using ortopantomography and determined fraespectively (Table I).
the half of the mesial, distal and occlusal surfaces, the largest
W'_dth being Sel_eCted' Exclusion criteria We_re patlgnts _W'qqable I. Distribution of histopathological variables of the DF. n =
third molars with symptoms and / or radiographic sign$umber of DF.
outside normal pattern.

Variables n

n‘{'ype of Epithelial Lining Stratified Squamous 15
Epithelium

56 patients (17 males and 39 females) underwe
removal of impacted third molars, amounting 105 dental

follicles. Ages ranged from 13 to 24 years, with a mean of Re%‘ﬁﬁjﬂgrd 66
18.3 years (standard deviation = 2.7 years) and a median gfy, Activity of Epithélial Hyperplastic 13
18 years. Lining

Inactive 65

The follicles were separated from the tooth by making
an incision at the level of the cementoenamel junctiongdontogenic Epithelial Proliferative 5
conditioned in 10% formol and routinely stained with Reds
hematoxylin and eosin (HE). The epithelial lining of the
specimens were classified according to the type (abseg
enamel reduced and stratified squamous) and cell acti
(hyperplastic and inactive). The remaining epitheliumin t
connective tissue was classified as inactive or proliferati
when present (de Oliveiet al, 2011).

Inactive 82

Immunohistochemical staining was performed usin
the streptavidin-biotin method. Briefly, after the 3m
sections were deparaffinized in xylene and dehydrated
ethanol, endogenous peroxidase activity was blocked
incubating sections for 15 min in 0.3% (vol/vol) hydroge
peroxide in methanol. The sections were then incubated
primary antibodies to PTCH (Santa Cruz Biotechnology
Santa Cruz, CA, USA) for 60 min at room temperature a
then stained according to the streptavidin-biotin method. T
immunoreaction was visualized with diaminobenzedin
(Dako Corporation, Carpinteria, CA, USA) as a chromogeh.
The slides were counterstained with Mayer’s hematoxylir
solution and mounted in Entellan (Merck KGaA, Darmstadt,
Germany). For negative control the primary antibody was"
omitted and as positive control sections of keratocystic
odontogenic tumor were used. Brown cytoplasmic stainin
regardless of intensity, was considered PTCH-positive.

Statistical anaIyS|slwa_ls_ performeg usmg FISher,I§ig. 1. (a) PTCH cytoplasmatic staining in hyperplastic stratified
Exact Test and a level of significance of 5%. This work wagyuamous epithelium. There is no staining in connective tissue

previously submitted and approved by ethical committee {8ABC/100x). (b) PTCH cytoplasmatic staining in reduced enamel
research from Pernambuco University by number 220/03spithelium (SABC/400x).
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Immunohistochemical analysis showed that 3 DF No statistically significant difference was found
were PTCH-positive (2.85%). Two cases were excluded dbetween rhizogenesis stage and PTCH staining. Although
to problems in the antigen retrieval. In one case of DF PTClthe relative frequency was higher in DF PTCH-positive with
positive, the specimen presented hyperplastic stratifisdjuamous stratified epithelium, hyperplastic activity and
squamous epithelium. In the second case, PTCpioliferative odontogenic epithelial rests, we also found no
cytoplasmatic staining was expressed in reduced enarmstdtistical associations between these histopathological va-
epithelium. In the third case, the odontogenic epithelial resiables and PTCH staining.
showed squamous metaplasia (Table II) (Fig. 1).

Table Il. Characteristics of DF PTCH-Positive.

DF PTCH-Positive Type of Epithelial Lining Cell Activity of Epithelial Lining Odontogenic Epithelial Rests

Casel SSE Hyperplastic Inactive

Case?2 REE Hyperplastic Inactive

Case 3 SSE Hyperplastic Proliferative
DISCUSSION

Removal of impacted third molars is a commoriound a statistical association between PTCH labeling and
procedure in oral surgery. In the presence of pathologiaak type of epithelial lining, probably due to the low number
changes and/or severe symptoms, such as infection, noh-PTCH-positive cells, the specimens with squamous
restorable carious lesions, cysts, tumors and destructionnoétaplasia had higher rates of positivity for PTCH than DF
adjacent teeth and bone, there are no doubts about the végh reduced enamel epithelium. Our results suggest that
need for removal of these teeth. However, the justificatiahese follicles with squamous metaplasia could represent, at
for prophylactic removal of impacted third molar is lesshis stage of rhizogenesis, early signs of development of
certain and has been debated for many years (NHS, 1998)ontogenic lesions, since the immunoexpression of PTCH

may indicate a failure in cell cycle regulation. On other hand,

Although several authors have reported that the rigkere is no way to predict that PTCH-negative follicles
of the development of cysts and tumors around third molagsmain unchanged if they are leftsitu
is extremely low (Guveet al, 2000; Kostopouloet al,

2000; Stepheret al.,1989), others observed a high incidence Our results also indicate a higher rate of PTCH-

of pathological changes in the DF, especially associated wjgbsitive cells in the presence of epithelial hyperplasia, in

the dentigerous cyst (DC) (Baykeat al, 2005; Daley & agreement with the findings of Edamagtwal, who found

Wysocki, 1995; Glosser & Campbell, 1999). However, tha high proliferative potential of follicles with proliferating

discrepancy in the incidence rates of pathological changese processes through the use of Ki-67.

in the DF is due to lack of standardization in the methods of

these studies that used different parameters for radiographic  In conclusion, despite of the low sample of this study,

and histological analysis of the cases. it can be suggested that the odontogenic cells of the dental
follicle might be proliferating during the rhizogenesis, while

Few authors have studied the proliferative potentighe squamous metaplasia and hyperplasia of the epithelial
of the DF associated to the impacted third molars usitiping and proliferative odontogenic epithelial rests show
immunohistochemical methods, but there are no studies thia¢ differentiation potential of dental follicles.
identify the presence of mutations in PTCH gene in DF. The
use of cell proliferating markers, such as integrins (Godoy
et al, 2007), Ki-67 (Cabbaet al, 2008; Edamatsat al, ACKNOWLEDGEMENTS
2005) and PCNA (Adelsperget al, 2000), has shown that
the squamous metaplasia would be the first visible sign of
cystic transformation of the DF and not a normal change We are thankful to CNPqg and CAPES for financial
due to advanced age. In our study, although we have moipport to execute this study.
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RESUMEN: Se investig6 la inmunodeteccién de PTCH en los componentes epiteliales de los foliculos dentales asociados a
terceros molares retenidos sin signos radiograficos y morfoldgicos de patologia. Fueron quirdrgicamente extraidos tessB)pacien
muestras de foliculos dentales asociadas a terceros molares retenidos con rizogénesis incompleta (entre el estadioelldolla 6 y
proliferacion de células epiteliales se detemind mediante inmunohistoquimica. El analisis estadistico se realiz6 medé&bge la pr
exacta de Fisher. De los 105 foliculos dentales recogidos, 3 fueron PTCH-positivos. Las muestras con metaplasia esaahasia e hipe
epitelial tuvieron mayores tasas de positividad para PTCH, asi como aquellos con los restos de proliferacion del epg@itamont
En conclusion, este estudio sugiere que las células odontogénicas del foliculo dental podrian estar proliferando dugénesis, riz
mientras que la metaplasia escamosa e hiperplasia del epitelio y de restos epiteliales odontogénicos en proliferaciéhpotggstran
cial de diferenciacion de los foliculos dentales.
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