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            Abstract:

            
               
 Human dental follicle (DF) is an ectomesenchymal structure surrounding the tooth germ. It consists of various cells types,
                  as some cells might be associated with cystic degeneration in the neighboring hard tissue. We managed to isolate cells from
                  DF showing different morphological properties.
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               Introduction:

             Human dental follicle (DF) is an ectomesenchymal structure surrounding the tooth germ. It is developed due to ectomesenchymal
               cells condensation around the enamel organ and the dental papilla. The enamel organ forms the tooth enamel, while the dental
               papilla is associated with the formation of dentine and the pulp; DF is associated with the development of the tooth supporting
               structures 1. DF is a source of mesenchymal stem cells (MSC) capable of giving rise to periodontal ligament cells, cementoblasts, osteoblasts,
               adipocytes, etc. 2. After the tooth development has been completed, the DF together with the reduced enamel epithelium are commonly found between
               the crown of the unerupted tooth and the bone crypt forming the pericoronal follicular tissues 3. These tissues are considered biological waste after tooth extraction and are seldom given for histopathological evaluation.
               Pericoronal follicular tissue is found around impacted teeth, most commonly around third molars (wisdoms) and maxillary canines.
               At the site of the wisdom teeth they may give a rise to odontogenic cysts and tumors. 
            

            Histological evaluation of pericoronal DF reveals presence of fibrous connective tissue, nodes of odontogenic epithelium and
               reduced enamel epithelium 1. Local stimuli may contribute to the enlargement of the epithelial layer. In normal pericoronal follicular tissues, the epithelium
               is usually fragmented, probably due to the tight junction of the epithelial layer when compared to the underlying connective
               tissue. To distinguish the normal widening of the pericoronal space during tooth eruption from dentigerous cysts is a common
               challenge for dental specialists, especially in cases of relatively limited pericoronal radiolucency 4. Usually, the “diagnosis” is based on radiological findings. According to wide number of studies, a pericoronal radiolucency
               less than 2,5mm is considered DF, while radiolucency larger than this size is taken as a follicular/dentigerous cyst5. 
            

            Currently it is not clear what type of cells could be found in human DF and their properties have to be clarified, as any
               alteration in these cells might give rise to tooth bearing tissue pathology. To the best of our knowledge there is lack of
               sufficient reports in the literature about in vitro  experiments showing the presence of epithelial cells in human pericoronal follicular tissues, as well as their long-term
               cultivation. We aimed to isolate cell cultures from human DF and to identify the presence of two morphologically different
               cell types.
            

         

         
               Materials and methods: Cell isolation and cultivation

            Cells were obtained from DFs of intact surgically extracted third molars (n=4) of healthy patients (n=4) between 16 and 18
               years old, after signing informed and written consent. DFs were separated from the calcified dental structures and washed
               3 times with Phosphate-buffered saline (PBS) (Lonza, Verviers, Belgium). Tissue explants were enzymatically digested in a
               solution of 3 mg/ml collagenase type I and 4 mg/ml dispase (Sigma-Aldrich, St. Louis, MO, USA) for 15-30 min at 37oC and then transferred to 2 cm2 culture dishes with Dulbecco’s modified Eagle’s medium (DMEM) (Invitrogen, Eugene, OR, USA) supplemented with 1% antibiotic-antimycotic
               (Invitrogen) and 10% heat inactivated fetal bovine serum (FBS) (Sigma-Aldrich). Cell cultures were incubated at 37oC in humidified atmosphere of 5% CO2 and 95% air for a period of 2 to 4 weeks. The medium was replaced every 2nd or 3rd day thereafter until migrating cells colonies were established. Cell growth was monitored by phase contrast microscopy (Leica
               DMRE, Leica Microsystems GmbH, Germany). 
            

            

            
                  
                  Figure 1

                  Cells, isolated from human dental follicle

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/1fccb655-dbef-4041-9763-4121265db03f/image/c40fb4f0-c748-468a-8c3d-ee445c214b1b-unew-picture.png]

            

         

         
               Conclusion:

            We identified two different cell types in human pericoronal dental follicular tissues based on their morphology. Long-term
               cultivation has led to additional morphological changes, as we observed cell enlargement and slow-going replacement of round-shaped
               cells with typical fibroblast-like cells. Additional research is needed in order to reveal the cell phenotype and to find
               the most appropriate cell culture conditions for long-term cultivation.
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