
EVOLUTIONARY AND DEVELOPMENTAL ASPECTS OF DENTITION OF 

SQUAMATE REPTILES 

 

Summary of the PhD. thesis 

 

Dentition and its evolutionary modifications played important roles during the radiation of 

reptiles. It is generally accepted that a plesiomorphic state for reptiles is represented by 

homodont, polyphyodont dentition with conical or cylindroconical teeth. However, in contrast 

to mammalian dentition which is the object of intensive research, reptilian dentition is studied 

only rarely. I therefore focused on developmental and evolutionary aspects of squamate 

dentition and used histological, immunohistochemical and in situ hybridization methods, 

computerised tomography, rentgenography and scanning electron microskopy. The goals of 

this work were as following: (a) to choose the model taxa representing squamate lineages 

relevant from a phylogenetic position as well as possessing dissimilar types of dental 

adaptations; (b) to evaluate using of these taxa as model species; (c) in these taxa describe 

basic odontogenic features. As a species with generalized dentition gecko Paroedura picta 

was chosen, the up coming reptilian model species with features also present in a wide 

spectrum of other lizards. I focused mainly on the developmental differences between teeth of 

the null and functional generations, development of enamel organ and mechanisms of 

bicuspid pattern development. I then analysed odontogenic aspects of different types of teeth 

and dentition in members of Toxicofera lineage as a whole. I focused on (a) fangs of pit viper 

Cryptelytrops albolabris, which belongs to a basal lineage of modern snakes (Caenophidia) 

and examined development of venom-conducting canal; (b) conical null generation teeth and 

sharp functional teeth which possess dentine base formed by plicidentine in Varanus indicus 

species (Varanoidea, Varanidae); (c) monophyodont, acrodont dentition with multicuspid 

crown pattern in chameleon Chamaeleo calyptratus (Iguania, Chamaeleonidae); (d) dentition 

of malacophagous Cuban anole lizards of genus Chamaeleolis, which have distal teeth that 

change their shape from triconodont to molariform. For the comparative purposes its close 

neighbour anole Anolis barahoae (Iguania, Polychrotinae) was chosen. The dentition of this 

species represents a basic state, which was the starting point for the mallacophagously-

adapted dentition of Cuban anole lizards. The most important outcommes of this research are 

as the following: (a) identification of  “stratum intermedium“, which is probably one of the 

key factor responsible for the ameloblast differentiation, a situation that resembles that in 

mammals; (b) description of structures that control differentiation of enamel organ and later 



bicuspid or multicuspid tooth shape, and interpretation of these structures as preadaptations 

for mammalian enamel knots evolution; (c) finding two types of mechanisms of tooth cusp 

formation within squamates; (d) developmental interpretation of differences between size of 

lateral cusps and their angle of connection with the central tooth conus in Cuban anole lizards; 

and, last but not least (e) description of venom-conducting canal development of fangs of pit 

viper C. albolabris.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


