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Introduction 

Ameloblastoma is an epithelial odontogenic tumour of 

the jaw and it exhibits diverse microscopic patterns 

which occur either singly or in combination with 

others. Granular ameloblastoma is an unusual variant 

of ameloblastoma which is characterized by nests of 

large, eosinophilic granular cells. These granular cells 

have been the subject of debate and about which there 

is controversy regarding its origin and nature. 

Previous studies have showed increase apoptotic cells 

 

 

 

 

 

 

 

 

 

 

in granular cell ameloblastoma both immunohistoche -

mically and ultrastructually. Present study is an 

attempt to detect apoptosis in granular cell 

ameloblastoma by Annexin V Affinity Assay – A noval 

technique. 

Ameloblastoma is most frequently encountered 

tumour arising from odontogenic epithelium and 

exhibits considerable histological variations.1,2 

Granular cell variant of ameloblastoma shows granular 
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Table 1 

Case Age Sex Location Treatment 

1 45 F Molar-ramus Extirpation 

2 37 F Molar - Premolar Extirpation 

 

transmission of neoplastic cells.1-4 Previous studies 

which includes ultrastructural,5-7 histochemical7,8 and 

immunohistochemical9-11 methods have revealed that 

cytoplasmic granularity is caused by lysosomal 

overload, though the mechanism involved is poorly 

understood. 

Apoptosis is a programmed, physiological mode of cell 

death that plays an vital role in tissue homeostasis as 

well as in oncogenesis.12,13 Apoptotic cells and 

Apoptotic related factors have been investigated in 2 

germs and ameloblastoma suggesting that apoptotic 

reactions have important roles in tooth development 

and tumour growth.14-19 

Numerous studies shown increased apoptotic cells and 

decreased expression of several apoptosis related 

factors such as Bcl – 2 family proteins and p53 protein 

cells in ameloblastoma.14,19 This study emphasis on a 

Noval technique Annexin V affinity assay system 

which detects early stages of apoptotic cell death in 

granular cell ameloblastoma. 

Materials and Methods 

Tissue Preparation: 

Excitional Biopsy specimens from 2 patients with 

granular cell ameloblastoma were received and the 

clinical characteristics of the patients are shown in 

Table 1. Tumour tissues were fixed in buffered 

formalin and later embedded in paraffin wax. Tissues 

blocks were sliced into 3 m thick sections for routine 

histological and subsequent immunohistochemical 

examinations. Tissue sections were stained with H & E. 

For electron microscopic examinations, tissues were 

fixed in 2.5% glutaraldehyde and post fixed in 1% 

osmium tetraoxide, dehydrated in a graded series of 

ethanol & embedded in epoxy resin. Semithin sections 

were stained with 0.1% tolidineblue for light 

microscopy. Sections to be examined were selected and 

ultrathin sections were double stained with uranyl 

acetate and lead citrate. 

Annexin V Affinity Assay: 

This technique is designed to detect apoptosis by 

targeting for the loss of phospholipid asymmetry of the 

plasma membrane. Apoptotic cell death is 

accompanied by a change in plasma membrane 

structure by surface exposure of phosphatidylserine 

(PS) while the membrane integrity remains 

unchallenged. Surface exposed PS can be detected by 

its affinity for Annexin V, a phospholipid binding 

protein. 

Annexin V was first reported by Bohn and colleagues20 

who isolated the proteins from human placenta and 

called it placentral protein 4 (PP4) by Reutelingsperger 

et al21 who isolated it from umbilical cord by virtue of 

its anticoagulant activity and called it vascular – 

anticoagulant - . After cloning and sequencing of the 

human Annexin V cDNA, the protein got its name 

because of its homology with family of Annexin 

proteins.22-24 Using fluoroescently labeled annexin V it 

could be demonstrated apoptotic cells exposed PS at 

their outer membrane early after onset of the execution 

phase of apoptosis. PS appears at the outer leaflet of 

the plasma membrane, the integrity of which has not 

been compromised at this stage. PS exposures seem to 

last from early execution phase of apoptosis until the 

final stage at which the cell has broken up into 

apoptotic bodies. 

Based on the phenomenon that PS is exposed during 

apoptosis and on the ability of annexin V to bind to PS 

with high affinity, Koopman et al25 were the first to 

describe a method using extrinsically applied hapten 

(i.e. FITC or biotin) labeled annexin V to detect 

apoptosis. Annexin V is not able to bind to normal 

vital cells since the molecule is not able to penetrate the 

phospholipid by layer. In the dead cells however the 

inner leaflet of the membrane is available for binding 

of extrinsically applied annexin V, since the integrity of 

plasma membrane is lost. 

To discriminate between dead and apoptotic cells a 

membrane impermiable DNA stain, such as propidium 



Apoptosis Detection System in Granular Cell Ameloblastoma...Balaji N et al 
 

 

Journal of International Oral Health. Nov-Dec 2013; 5(6):25-30 

 

ORIGINAL RESEARCH 

[ 27 ] 

Figure 1: Odontogenic tumuor in connective 

tissues stroma. 

 

 
Figure 2:  Tall columnar cells. 

 
Figure 3:  EM examination, granular cell showed 

lysosomal aggregates. 

 
Figure 4: Lysosomal vacules showed phagocytosed 

material. 

 
Figure 5: Granular cell clusters, apoptotic cell 

fragments with condensed chromatin is identified. 

 

iodide (PI) is added simultaneously to the cell 

suspension. In this way vital, apoptotic and dead cells 

are discriminated on basis of a double labeling for 

annexin V and PI and analysed by fluorescence 

microscopy.26 

Results 

Histological Features: 

Specimens from both the granular cell ameloblastomas 

occurred in follicular pattern that showed odontogenic 

tumuor in connective tissues stroma [Figure 1]. Follicle 

is lined by tall columnar cells and central core showing 

granular cell transformation [Figure 2]. The granular 

cell clusters showed pyknotic nuclei and bulky 

cytoplasam filled with eosnophilic granules.  

EM & Immunohistochemistry: 

On EM examination, granular cell showed lysosomal 

aggregates [Figure 3]. Lysosomal vacules showed 

phagocytosed material. In the granular cell clusters, 

apoptotic cell fragments with condensed chromatin is 

identified which were consequently phagocytosed by 

adjacent granular cells and degraded within lysosomes 

[Figure 4 & 5].  

Immunohistochemically both granular and tall cells 

lining the follicle were positive for cytokeratin 
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Figure 6: Phosphotidyl serine an 

aminophospholipid present in inner phase of the 

plasma membrane is exposed to the outer leaflet 

during apoptosis. This acts as a tag for its specific 

recognition by macrophages and for phagocytosis 

of the dying cell. 

 
Figure 7: Annexin V is a calcium dependent 

protein that binds with phospholipid and this FITC 

tagged annexin V floresed as it stained positive for 

apoptotic bodies. 

Figure 8: Annexin V is a calcium dependent 

protein that binds with phospholipid and this 

FITC tagged annexin V floresed as it stained 

positive for apoptotic bodies. 

indicating their epithelial origin. These cells were 

negative for vimentin, desmin and S-100. Granular 

cells stained positive for CD-68 but the tall columnar 

lining cells were negative. 

Staining with Annexin V by immunoflurescence: 

Viable cells maintained an asymmetric distribution of 

different phospholipids between outer and inner 

leaflets of plasma membrane. Loss of plasma 

membrane asymmetry is a important event in 

apoptosis, independent of the cell type. This resulted 

in exposure of phospholipid from the inner phase to 

outer phase of plasma membrane. Phosphotidyl serine 

an aminophospholipid present in inner phase of the 

plasma membrane is exposed to the outer leaflet 

during apoptosis. This acts as a tag for its specific 

recognition by macrophages and for phagocytosis of 

the dying cell [Figure 6]. Annexin V is a calcium 

dependent protein that binds with phospholipid and 

this FITC tagged annexin V floresed  as it stained 

positive for apoptotic bodies [Figure 7 & 8]. 

Discussion 

Ameloblastoma sometimes exhibits granular 

transformation of cytoplasm usually occurring in 

central stellate reticulam like cells and this change 

often extends to peripheral columnar or cuboidal 

cells.1-3 On routine histological examinations of the 

specimens, we found various quantities of granular 

cells in the neoplastic epithelial tissues. Also few 

apoptotic nuclear fragments were recognized in 

granular cell clusters. 

Ultrastructural studies of granular cells ameloblatoma 

have revealed cytoplasmic granularity is associated 

with high content of lysosomes.5-7 Our EM examination 

also showed cytoplasmic lysosomal aggregation in 

both the cases. We also detected numerous apoptotic 

cell fragments with condensed nuclei in granular cell 

clusters and most of these fragments were 
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phagocytosed by adjacent neoplastic cells.  

Both granular and tall columnar cells lining the 

follicles were positive for cytokeratine and negative for 

vimentin, desmin & S-100 which confirms epithelial 

origin of granular cells. In addition granular cells 

stained positive for CD-68.  

Annexin V is a sensitive marker to detect early 

apoptosis. Apoptotic bodies identified in 

histopathological and EM sections were confirmed by 

staining with annexin V by immunoflurescence. 

Fluorescence in granular cell clusters showed that 

apoptotic cell death is higher in granular cells. Both 

early and late events of apoptosis were identified in 

Annexin V staining and EM study respectively. Thus 

our study confirms that it might be increased apoptotic 

cell death and subsequent phagocytosis, that is 

responsible for granular appearance of cells in 

granular cell ameloblastoma compared with that of 

conventional ameloblastoma. 

Conclusion 

Annexin V is a sensitive marker to detect early 

apoptosis. Apoptotic bodies identified in 

histopathological and EM sections were confirmed by 

staining with Annexin V by immunoflurescence. 

Though earlier studies have been conducted with 

quest of search for the nature of granularity of granular 

cell ameloblastoma, whether there is any possible 

correlation between the granularity of the tumour and 

prognosis, has to be yet answered. Further studies 

involving larger sample size would help in 

establishing the fact, which in turn, can be an aid in 

better therapeutic intervention. 
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