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Introduction

Inclusion body disease (IBD) was first recognised ca.       
30 years ago in captive Boidae, a family of snakes 
comprising the boas and pythons. It is characterised by 

the formation of intracytoplasmic inclusion bodies in 
epidermal cells, visceral epithelium and neurons of the 
central nervous system. It has also been diagnosed in non-
Boidae such as corn snakes, eastern king snakes, palm 
vipers and both green and yellow anacondas. Pythons and 
boas are exceptionally common in the exotic pet trade. The 
disease is contagious and regarded as fatally progressive. 
IBD is currently thought to occur worldwide in captive 
populations. The status of wild populations is currently 
unknown, but they are suspected to be naïve. Both the 
etiological agent and mode of transmission remain 
unknown. Many authors list a C-type retrovirus as the 
causative agent. Retroviruses in snakes have been associated 
with certain types of neoplasia. Recently an Arenavirus has 

also been isolated from an IBD-positive snake. It is yet 
undetermined if the inclusions represent a protein-storage 
disease potentially induced by a virus or if the protein may 
be acting in a similar fashion to those proteins associated 
with prion-like disease. Monoclonal antibodies against 
inclusion body disease protein (IBDP) have been developed 
that recognise the antigenically distinct 68kDA protein. IBD 
is considered one of the most important infectious diseases 
of captive snakes worldwide.

Clinical signs

Clinical signs are generally limited to the central nervous 
system, the gastrointestinal tract and the respiratory system. 
The most common presenting clinical sign is intermittent 
regurgitation. This is generally followed by anorexia. As the 
disease progresses, animals start developing central nervous 
system (CNS) signs (see figures). These may include head 
tilt, ocular abnormalities, tremors, stargazing, torticollis, 
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disorientation, ataxia, opisthotonos, loss of the righting 
reflex and paresis. Paresis may affect the ability of the 
snake to constrict prey. Occasionally animals may develop 
pneumonia or an ulcerative stomatitis. It is currently 
thought that these are the result of immunosuppression. As 
mentioned previously, various neoplasias may occasionally 
be present. It is important to remember that the disease 
process differs slightly in pythons compared to boas. Boas 
have been considered as potential asymptomatic hosts. 
Pythons generally do not present with regurgitation but 
rather just chronic anorexia. They tend to develop CNS 
signs earlier, progress quicker and show more severe 
clinical signs than boas.

Diagnosis
Antemortal diagnosis generally relies solely on biopsies. 
These can be taken from virtually all organs, but are 
routinely collected from the liver due to the ease of 
collection. Other organs often sampled include the kidney, 
gastric mucosa, oesophageal tonsils and skin. A single skin 
biopsy often delivers non-diagnostic results. The sensitivity 
can be increased by collecting multiple skin samples.                    
The oesophageal tonsils are well developed in boid snakes.                     
A flexible endoscope is required with a biopsy port and 
foreceps to collect these samples. It is the author’s 
preference to combine a wedge section liver biopsy and 
oesophageal tonsil biopsy for diagnosis. Percutaneous 
needle aspirates of the liver are not recommended due to the 
fragile nature of snake hepatocytes. Few cells remain intact, 
making the diagnosis more difficult as the inclusions are 

intracytoplasmic.
Typically eosinophilic to amphophilic intracytoplasmic 
inclusions would be seen on routine light microscopy                    
after H&E staining. The number of inclusions can vary 
significantly between snakes. Inclusions generally are more 
abundant in visceral organs in boas and more abundant in 
the CNS of pythons. Generally there is lack of a cellular 
response on routine histopathology. This is important in 
differentiating other inclusion-forming disorders.
Samples can also be submitted for transmission electron 
microscopy (TEM). Both inclusions and viral particles may 
be detected on TEM.
The development of a monoclonal antibody against IBDP 
shows promise for future immunodiagnostics. Currently it 
is not commercially available. It will greatly increase both 
the sensitivity and specificity of testing than with light 
microscopy and TEM. Some labs are capable of testing 
reverse transcriptase activity. Unfortunately a number of 
cases of IBD had neither reverse transcriptase activity or 
detectable viral particles.
Unfortunately there is no pathognomonic lesion detectable 
on gross post-mortem examination. Lesions would be those 
associated with disease of the gastrointestinal tract, 
respiratory system and CNS. Often the macroscopic post-
mortem examination will be negative.

Differential diagnosis
IBD has an extensive list of differential diagnoses (DD) 
which must be considered and preferably ruled out to make 
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a definitive diagnosis of 
IBD. Regurgitation, often 
the first clinical sign, has 
an extensive list of DDs 
including stomatitis, 
inappropriate handling 
post-feeding (up to a few 
days post-feeding), 
inappropriate ambient 
temperature, septicaemia, 
foreign bodies, 
amoebiosis, crypto-
sporidiosis, coccidiosis, 
nematodes, neoplasia, 
toxicities and a myriad of 
other differentials. Many 
of these DDs are also 
differentials for the CNS 
signs of disease but other 
more specific to the CNS 
include bacterial 
abscesses, bacterial, viral 
and/or mycotic and 
parasitic infections of the CNS. A very important DD is 
paramyxovirus infection.
Organophosphate poisoning should also be taken into 
consideration as many snake mite infections are treated 
with these compounds. Nutritional disorders should always 
be ruled out in captive snakes as poor husbandry practices, 
including nutrition, are common in exotic pets.

Treatment, Prognosis and Prevention
Symptomatic treatment has been attempted but considering 
that the disease is progressive, fatal and thought to be 
contagious, most snakes that test positive are euthanised. 
There is currently no vaccine available. The prognosis 
upon diagnosis is considered grave.
Generally a strict quarantine protocol should be in place. 
This would ensure that all new snakes are quarantined for a 
minimum of six months to a year. During this period it is 
recommended to have biopsies collected and submitted for 
routine histopathology and TEM. Some authors advocate 
the separation of boas and pythons on a permanent basis 
due to the possibility of asymptomatic carriers potentially 
being present in boas and due to the increased severity of 
disease in pythons vs. boas. It has been proposed, but not 
proven, that the snake mite Ophionyssus natricis can 
transmit the disease through its bites. While these mites are 
often associated with infected collections, it is advisable to 
maintain collections free from mites. It is recommended to 

purchase new specimens only from reputable, established 
breeders with a disease and mite-free trading history. In 
infected collections, complete depopulation and 
disinfection is recommended.

References
Bodewes R et al. 2013. Detection of novel divergent 

arenaviruses in boid snakes with inclusion body disease 
in The Netherlands. J. Gen. Virol. 94: 1206-1210

Chang, L-W et al. 2010. Inclusion body disease, a 
worldwide infectious disease of boid snakes: A review.     
J. Exot. Pet Med. 19: 216-115

Jacobson ER. 2007. Infectious diseases and pathology of 
reptiles – A color alas and text. Taylor & Francis Group, 
Florida

Jacobson ER et al. 2001. Partial characterisation of 
retroviruses from boid snakes with inclusion body 
disease. Am. J. Vet. Res. 62: 217-224

Mader DR. 2006. Reptile medicine and surgery, 2nd ed. 
Elsevier, Philadelphia

Raymond JT et al. 2001. A disease resembling inclusion 
body disease of boid snakes in captive palm vipers 
(Bothriechis marchi). J. Vet. Diagn. Invest. 13: 82-86

Vancraeynest D et al. 2006. Inclusion body disease in 
snakes: a review and descriptions of three cases in boa 
constrictors in Belgium. Vet. Rec. 158: 757-761

CPD Jan 2015.indd   3 2014/12/11   06:27:33 PM



4

Multiple-choice questions
 (Choose one answer)
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SAVC Accreditation Code: AC/1240/14. To answer  the questions visit www.sava.co.za and log into the members 
section. Click on CPD and log in.  VetCPD web system code: a66716 for this article.

1. Inclusion body disease is caused by which of the 
following aetiological agents?

a.  Arenaviruses
b.  Cryptosporidiosis
c.  Retroviruses and snake mites
d.  Reptile prion-like proteins
e.  Undetermined

2. Inclusion body disease affects predominantly which of 
the following species?

a.  Boa constrictors and eastern king snakes
b.  Pythons and palm vipers
c.  Yellow and green anacondas
d.  Boas and pythons
e.  Pythons, corn snakes and stilleto snakes

3.	 Which	primary	clinical	signs	are	first	noted	early	in	
infections?

a.  CNS signs such as ataxia and stargazing often associated 
with pneumonia

b.  Paresis and regurgitation
c.  Regurgitation and anorexia
d.  Weight loss, loss of the righting reflex and ulcerative 

stomatitis
e.  Anorexia, poor muscle tone, pneumonia and opisthotonos

4. Sound advice for a client with a collection that tested 
positive subsequent to clinical signs would be:

a.  Quarantine all snakes individually; collect biopsies for 
LM and TEM. Cull all animals that test positive and sell 
the remainder to a reputable breeder

b.  Immediately depopulate the entire collection and apply 
strict disinfection protocols

c.  Symptomatically treat any individuals showing clinical 
signs and administer anti-retroviral drugs to clear infection

d.  Increase the temperature to increase the snakes’ immune 
response. Cull all animals that do not respond to this 
treatment after six months

e.  Disinfect all the enclosures, treat symptomatically with a 
broad-spectrum antibiotic and test for monoclonal 
antibody against the 68kDA IBDP

5. Diagnosis is routinely based on which of the following 
diagnostic tests?

a.  Elisa for antibodies against 68kDA IBDP
b.  Routine histopathology on biopsy or necropsy specimens 

with additional reverse transcriptase activity measurement
c.  TEM on oesophageal tonsils
d.  Routine histopathology on biopsy or necropsy specimens 

with additional TEM
e.  TEM to detect retroviral particles in the cerebrospinal 

fluid

6.	 Which	specific	role	does	the	snake	mite			
(Ophionyssus natricis) play in the epidemiology of IBD?

a.  Reservoir host
b.  Intermediate host
c.  As yet undetermined
d.  Final host
e.  Potentiates the severity of infection whilst acting as an 

asymptomatic host
7. Which of the following measures would be most   

effective at preventing entry of IBD into a captive  
snake collection?

a.  Vaccination
b.  Buying from reputable sources with 30 days quarantine
c.  Quarantine for six month and evaluate biopsies for IBD
d.  Quarantine for 30 days and vaccinate on day 30 after which 

reverse transcriptase activity is measured
e.  Do not mix pythons and boas
8. Monoclonal antibodies to the 68 kDA IBDP are  

significant	in:
a.  Determining the aetiology of IBD
b.  Diagnosing infection with Arenavirusses
c.  Diagnosing infection with Retroviruses
d.  Potentially being commercially available as a serodiagnostic 

test in future
e.  For use in differentiating viral vs. prion-like protein related 

aetiologies of infection with IBD
9. Paramyxovirus in snakes:
a.  Often presents as a co-infection in immunosuppressed snakes 

with IBD
b.  Is a major differential diagnosis for CNS clinical signs in 

snakes suspected of having IBD
c.  Is closely related to Newcastle disease and is a major 

differential for Retrovirus infections of pythons
d.  Is the most significant infectious disease of captive snakes
e.  Results in a chronic respiratory and progressive CNS disease 

that is often fatal and can be transmitted by the bite of the 
snake mite

10.	Percutaneous	fine	needle	aspiration	of	the	liver	is	not	an	
ideal diagnostic sampling technique due to:

a.  The chance of haemorrhage that may contaminate the 
diagnostic sample when looking for amphophilic inclusion 
bodies

b.  The chance of haemorrhage that may complicate the 
procedure

c.  The poor quality of samples for diagnosis as a result of few 
intact cells being present for detecting intracytoplasmic 
inclusion bodies

d.  The loss of cellular architecture may make identifying viral 
particles under TEM difficult

e.  Other tissues may accidentally be sampled resulting in the 
presence of tissues that lack the presence of inclusions
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