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S U M M A R Y
Pentastomes are worm-like endoparasites of the 
phylum Pentastomida found principally in the 
respiratory tract of reptiles, birds, and mammals. They 
cause a zoonotic disease known as pentastomiasis in 
humans and other mammals. The autopsy of a Nigerian 
royal python (Python regius) revealed two yellowish- 
white parasites in the lungs, tissue necrosis and 
inflammatory lesions. The parasite was confirmed to be 
Arm illifer spp (Pentastomid); this is the first recorded 
case of pentastomiasis in the royal python ( Python 
regius) in Nigeria. This report may be an alert of the 
possibility of on-going zoonotic transmission of 
pentastomiasis from snake to man, especially in the 
sub-urban/rural areas of Nigeria and other West 
African countries where people consume snake meat.

Keywords: Zoonosis, Pentastome, Arm illifer; Python, 
Lungs.

I N T R O D U C T I O N
Pentastomes, endoparasites of reptiles, birds, and 
mammals1' 2 are worm-like, possess morphologic 
characteristics of annelids and arthropods, and form 
their own phylum, the Pentastomida.3 Adult 
pentatsomes are worm-like and are found principally in 
the respiratory tract of reptiles. In snakes, the parasites 
are found in the lung or air sac distal to the lung.3 
Pentastomiasis is a zoonotic disease of humans and 
other mammals.4' 5

Mammalian hosts like rodents get infested by the 
ingestion of the egg contained either in faeces or in the 
sputum of the snake; eggs hatch to larva in the 
mammalian intermediate host and then burrow to the 
abdominal cavity through the gut wall. The arthropod
like larvae mature to nymphs and get attached to the 
viscera in an encysted form. Snakes become infected 
on consumption of the intermediate host containing the 
encysted nymphs.

The nymphs excyst in the intestine and migrate by 
various routes to the respiratory tract.6 The infestation 
can be diagnosed by the identification of the 
characteristic thick-shelled eggs containing an embryo 
with rudimentary legs. Human pentastomiasis was first 
reported by Pruner in 1847 and Wyman subsequently 
identified the parasite in the nasopharynx of the 
African python in 1848.5' 7

Arm illifer brumpti (a Pentastomid) was described from 
an unknown host in Madagascar x and subsequently 
from Boa madagascariensis and Coral/us 
madagascariensis? Since then, several Arm illifer 
species have been reported in reptiles and mammals of 
Asia and Africa.5'10'11'12'13 This study presents the first 
evidence of Arm illifer spp. infestation in the royal 
python (Python regius) in Nigeria.

Case Report
A royal python (Python regius) was brought to the 
Zoological Garden, University of Ibadan, Nigeria. 
Upon arrival, the snake was isolated at the quarantine 
section and received reared domestic chicken ( Gallus 
gallus domesticus) as the sole diet. On the second day 
of arrival, the python was observed to vomit after 
eating; it later became anorexic, lethargic and restless 
with signs of dyspnoea.

The animal became progressively weak and died on the 
third day before any veterinary intervention. A 
necropsy was performed the same day it died. Faecal 
samples and worm-like structures found in the lung 
were sent to the parasitology laboratory for 
identification.

Pathology
The body condition of the carcass was fair with slightly 
pale oral and conjunctival mucous membranes. Two 
yellowish-white live arthropod larvae (each with about
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3cm thick and 15cm long with annulated body and 
tortuous anterior portion) (Figure 1) were found; one at 
the anterior portion of the trachea (about 15cm from 
the oral cavity) associated with muco-haemorrhagic 
exudates extending about 8cm in length, while the 
other was found at the terminal portion of the proximal 
air-bag associated with a severe and expansive 
mucohaemorrhagic area on the surface of the lungs.

The liver, kidneys, heart, spleen were observed to be 
apparently normal grossly. Histopathology of the lungs 
reveals severe widespread pulmonary congestion, 
oedema, and haemorrhage and the presence of large 
numbers of alveolar macrophages laden with 
haemosiderin (Figure 2). Other lesions include 
multifocal coagulative hepatic necrosis associated with 
calcified segments of arthropod parasites (Figure 3), 
moderately severe glomerular degeneration, vacuolar 
degeneration of renal tubules and presence of pinkish 
casts in tubular lumen.

Figure 1 Adult A rm illife r spp. isolated from the trachea and 
lung of the royal python (Python regius) (xl-magnification).

Figure 2 The lung of the royal python (Python regius) 
showing severe widespread pulmonary congestion, 
haemorrhage and oedema, with alveolar macrophages 
(arrows) laden with hemosiderin (H&E; x500).

Parasitological findings
The two parasites with well-defined concentric annular 
rings (“strings of beads appearance” over the entire 
length of the body (50-70mm) in length (Figure 1) were 
identified to be Pentastomid of the genus Armillifer. 3 
Faecal examination showed numerous (1200 egg per 
gram of faeces) pentastomid eggs (Fig. 4a), which were 
thick-shelled, oval, approximately 140xl30p and 
contained embryo with rudimentary arthropod-like legs 
(Fig. 4b).

Figure 3 The liver of the royal python (Python regius) show
ing focal areas of coagulative necrosis associated with calci
fied segments of arthropod parasites (arrows) (H&E; x500)

Figure 4 A. Numerous Pentastomid eggs in faeces of royal 
python (X 10 - magnification)

Figure 4 B An egg of A rm illife r spp. isolated from the faecal 
sample of the royal python (Python regius) (x 40 
Magnification)
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DISCUSSION
The two isolated parasites were identified as 
pentastomids belonging to the genus Arm illifer in line 
with their “strings of beads” characteristic feature.3 The 
ova found in the faeces recovered from the cadaver of 
the python that has the previously described 
characteristic thick shell with flexible outer membrane 
suggest the parasite belongs to genus Arm illifer?M

Personal communication with taxonomy experts 
confirms that the parasite belongs to the genus 
Arm illifer armillatus. The pentastomids were found 
attached to the tracheal mucosa and parietal surface of 
the lungs at necropsy. Although little is known about 
the effect of the pentastomids in the lungs of snakes, it 
has been suggested that the adults can cause trachea 
occlusion l5; destruction and impairment of the lung 
function by tissue perforation producing 
haemorrhage.12 The adult parasites were found 
tenaciously attached to the lung tissue; this observation 
is consistent with other findings that showed Arm illifer 
spp. in African snakes are difficult to remove from the 
lung tissue where they cause considerable
hypersecretion of mucus, blockage and perforation of 
the lungs.12

The multifocal hepatic necrosis and calcification of 
arthropod segments in the liver suggests that the 
parasite may have larval migrans stage. The extent of 
pulmonary haemorrhage and oedema, accompanying 
heart failure cells (alveolar macrophages laden with 
hemosiderin pigment), and degenerative lesions in the 
kidneys may also be as a result of the larval migrans. 
The cause of death of the python is unknown, although 
chronic irritation of the lung tissue by parasites could 
lead to secondary bacterial infection and subsequent 
septicaemia.

It is also possible that the stress induced by the sudden 
captivity could suppress the immune system for 
opportunistic infection, which might be sub-clinical if 
the python was still in the wild. Although it is unlikely 
that the pentastomid ova shed by the quarantined snake 
could be consumed by a rodent intermediate host in the 
zoo premises, however, measures to conduct 
surveillance for the presence of the larva in 
intermediate hosts and check up for the zoo keepers for 
possible infestation as a result of handling have been 
recommended.

Pentastomiasis can be transmitted to humans through 
direct contamination from handling or consuming the 
flesh of infected snakes and also through the ingestion 
of infective eggs acquired via soil, vegetation or water 
contaminated with faeces or secretion from the 
respiratory tracts of snakes and other hostsu'. Human

pentastomiasis reported in China were often associated 
with the ingestion of poorly cooked snakes.17

Few reports of human cases in Ghana was associated 
to the socio-cultural practices of clans that have 
pythons as their totem and allow them in their homes 
thus giving room for probable transmission of the 
parasite to humans.Ix The significance of the isolation 
of pentastomes in the Nigerian snake population cannot 
be overemphasized, as prior reports had described 
human cases of pentastomiasis in Nigeria19,20 and in 
Nigerians that immigrated to Canada21 and South 
Africa.22

Hence, this may be an alert of the possibility of on
going zoonotic transmission of pentastomiasis from 
snake to man, especially in the sub-urban/rural areas 
where people consume snake meat. In addition to 
transmission of pentastomiasis to human from snakes, 
it has also been documented that the consumption of 
Marrara (a popular Sudanese dish consisting of raw 
liver, lungs, trachea and rumen of goats and sheep) 
infested with Linguatula serrata (a pentastome) 
resulted in hypersensitivity reaction of the upper 
respiratory tract and buccopharygeal mucosa in 
humans (Marrara syndrome).23" 4

Sheep and goat are thought to have acquired the 
parasite from eggs of the adult worms that are found in 
the nasal passages of dogs.23 In conclusion, our report 
on the presence of pentastomids (Am illifer species), for 
the first time in the Nigerian royal python along with 
previous reports from the tropics and sub-tropical area 
(such as west and central Africa and southeast Asia25,26 
suggests that proper surveillance be conducted to 
ascertain the epidemiology of the parasite and the 
associated zoonotic disease in these regions.

It is also imperative that veterinarians and 
parasitologists should conduct further study on all 
possible mode of transmission of pentastomes to 
humans given that the parasite has the ability to utilize a 
wide range of domestic and wild animals as both 
intermediate and definitive host.
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