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BIOLOGY OF REPTILES

Animal Kingdom
Present day reptiles comprise a small 
portion of the Animal Kingdom, having 
approximately 6,500 species. This 
compares with approximately 20,000 
fish 10,000 birds, and 7,000 species of 
mammals. Present day reptiles are 
divided into the 4 orders: Chelonia, 
Crocodilia, Rhynchocephalia, and 
Squamata.

Invertebrates
1 million+ species

Vertebrates
a. Agnatha - 45 species
b. Chondrichthyes - 675 

species
c. Osteichthyes - 21,000 spp
d. Amphibia – 4,500 species
e. Reptilia - 7,500 species
f. Aves - 10,000 species
g. Mammalia - 7,000 species



CLASSIFICATION OF REPTILIA

Present day reptiles are 
grouped into 4 orders. 
During the Mesozoic there 
were 17 orders. The oldest 
present day order is 
Chelonia. Fossil chelonians 
can be traced back over 100 
million years. The most 
recent group is Squamata, 
the lizards and snakes. The 
majority of present day 
reptiles are within this group.

Chelonia - turtles and tortoises 
250 species

Crocodylia - alligators, caiman,        
crocodiles, caiman, gharial 

23 species
Rhynchocephalia - tuatara - 2 species
Squamata

Lacertilia - lizards - 4,200 species
Ophidia - snakes - 3,100 species
Amphisbaenia - 140 species



BIOLOGY OF REPTILES

Reptile Phylogeny
During the Mesozoic there were 
17 orders of reptiles. While most 
were terrestrial, there were 
several aquatic and 1 order of 
flying reptiles. Of these orders, 
there are 4 extant groups. At the 
right is a phylogenetic 
representation of the orders of 
reptiles. All come off different 
lines and are distantly related. 
Crocodilians come off a line that 
gave rise to the dinosaurs. 
Crocodilians are more closely 
related to birds than to other 
groups of reptiles. From: Halliday, T., and Adler, K. 1987. 

The Encyclopedia of Reptiles and 
Amphibians. Facts on File Inc., N.Y. Pg. 
62.





•Picornaviridae
•Caliciviridae
•Togaviridae
•Parymyxoviridae
•Rhabdoviridae
•Reoviridae
•Retroviridae

Families of Viruses Known to Infect Reptiles

•Herpesviridae
•Adenoviridae
•Poxviridae
•Papovaviridae
•Circoviridae
•Paravoviridae
•Iridoviridae
•Flaviviridae



VIRAL INFECTIONS OF REPTILES

•Routine Histopathology
•Immunohistochemical staining
•Transmission Electron Microscopy
•Negative Staining Electron Microscopy
•Cell culture
•Enzyme Assays
•Serology

•PCR



HERPESVIRUS INFECTIONS 
OF REPTILES

•Hepatic necrosis herpesviruses of  fresh 
water turtles

•Snake venom gland herpesvirus
•Herpesvirus stomatitis in tortoises
•Marine turtle herpesviruses



VIRAL INFECTIONS OF REPTILES
HERPESVIRUS STOMATITIS/
PHARYNGITIS IN TORTOISES



HERPESVIRUS STOMATITIS/PHARYNGITIS 
IN TORTOISES



Francesco Origii 
Herpesvirus PhD Research Project

�Immunoperoxidase
�ELISA
�Tortoise herpesvirus transmission study
�Virus Cloning
�Viral genome sequencing
�PCR and RT-PCR
�Latency investigation
�Recombinant antigens



Conjunctivitis

Oral Disch arge

Oral Plaques



Virus tropism investigation

Trigeminal Ganglion

Lateral branch

Median branch

Medial branch

3mm



ELISA For Detecting 
Herpesvirus Exposure



PCR Summary Results

Total positive samples CNS:                    20
Total Positive samples Resp + Dig. Tr.   13
Total Positive samples Urogen. Tract. 5
Total Positive samples misc. organs        2
Total Positive samples                              40
Total Samples Collected 126 



THREATS TO SEA TURTLE
CONSERVATION

Environmental Problems
•Habitat Loss
• Fish hooks
• Boat Impact Injuries
• Ingestion of plastics and tar
• Shark Injuries



Marine Turtle Herpesviruses

Green Turtle 

Gray Patch Disease



Green Turtle – Chelonia mydas 

Lung, Eye, and Trachea (LET) Disease

Jacobson, E.R., Gaskin, J.M., Roelke, M., Greiner, E.C., Allen, J. 
1986. Conjunctivitis, Tracheitis, and Pneumonia Ass ociated with 
Herpesvirus Infection in Green Sea Turtles. J. Amer . Vet. Med. 
Assoc. 189:1020-1023.



Marine Turtle Herpesviruses







Genital Lesions in Loggerhead Sea Turtles



Genital Lesions in Loggerhead Sea Turtles



ADEN0VIRUS INFECTIONS 
OF REPTILES

NILE CROCODILE  ADENOVIRUS
BEARDED DRAGON  ADENOVIRUS
JACKSON CHAMELEON  ADENOVIRUS
BOA CONSTRICTOR AND ROSY BOA  ADENOVIRUSES
COLUBRID SNAKE ADENOVIRUSES
FORSTEN’S TORTOISE ADENOVIRUS



ADENOVIRUS INFECTIONS 
OF REPTILES

Bearded Dragon Adenovirus



ADENOVIRUS INFECTIONS OF 
REPTILES

Bearded Dragon Adenovirus



ADENOVIRUS INFECTIONS 
OF REPTILES

Bearded Dragon Adenovirus





Adenovirus Infection of Snakes



Adenovirus in Forsten’s Tortoise, 
Indotestudo forstenii 

•A group of 105 Forsten’s tortoises ( Indotestudo forstenii) were 
confiscated by a government agency.

• Many of the tortoises showed clinical signs of ill health including 
anorexia, lethargy, mucosal ulcerations and palatin e erosions in the oral 
cavity, nasal and ocular discharge, and diarrhea.

•intranuclear inclusions consistent with an endothel iotropic and 
epitheliotropic adenovirus were often identified in  a large number of 
tissues, including extensive bone marrow involvemen t.

•Two institutions confirmed identical nucleic acid s equences for a novel 
adenovirus in the genus Siadenovirus, which has been submitted to 
GenBank as Sulawesi tortoise adenovirus 1.

•Presented at the 2007 Zoo and Wildlife Pathology Wo rkshop by Rita 
McManamon, DVM, University of Georgia.



IRIDOVIRIDAE

•Pirhemocyton - Lizard Erythrocytic Virus

•Toddia - Snake Erythrocytic Virus

• Iridovirus of Chelonians

•Iridovirus of green tree pythons



Chameleons - Lizard Erythrocte Virus



Chameleons - Lizard Erythrocte Virus



Iridovirus Infection of Chelonians

Westhouse, R.K., Jacobson, E.R.,Harris, R.A., Winte r, K.R. and 
Homer, B.L. 1996. Respiratory and pharyngo-esophage al iridovirus 
infection in a Gopher Tortoise (Gopherus polyphemus . J. Wildl. 
Dis. 32:682-686.

Tracheitis



Iridovirus Infection of Chelonians



Ranavirus in Box Turtles 
and Tortoises



Consistent lesions in infected chelonians:

•necrotizing stomatitis and/or esophagitis
•fibrinous and necrotizing splenitis
•multicentric fibrinoid vasculitis  
•Intracytoplasmic inclusion bodies rarely observed 



TEM of Ranavirus in tissue section

Ranavirus DNA radiolabeled with [methyl- 3H] thymidine and digested 
with the endonculease HindIII. Lanes 1, 2, 3, and 4 represent Ranavirus
DNA fragments from Frog Virus 3, Burmese star torto ise, Southern 
leopard frog, and box turtle respectively. 





Ranavirus Infection


