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ABSTRACT. The paper presents the data on the helminthological investigation conducted in 2010 and
2013 on two African rock pythons (Python sebae Gmelin, 1788) from Tansania preserved in Tbilisi
Zoological Park. The material was supplied by the staff of the veterinary service of the Tbilisi Zoological
Park. Three species of endoparasites were revealed in internal organs of the python, which died in 2010:
the pentastome Armillifer armillatus (Wyman, 1848) - in the lung, and two species of ascaridoid nema-
todes were revealed in digestive system: Ophidascaris filaria (Dujardin, 1845) - in gastric mucous layer
and Polydelphis attenuata (Molin, 1858) Baylis,1921, in the intestine. The 13 individuals of P. attenuata
(Molin, 1858) Baylis, 1921 were withdrawn from other python organism in 2013 as a result of
dehelminthization. Description of parasites was made on the basis of morphological and morphometric
data, obtained from both living material and fixed preparations. It is advisable to undertake special safety
precautions to the captured animals in order to avoid lethal outcomes, caused by helminths in pythons
living in isolation in zoological parks. Animals, newly introduced to zoological parks, should necessarily
be subjected to dehelminthization and further parasitological monitoring. As there is a threat of disease
with pentastomiasis the staff nurses, working in the terrarium, people under the risk should necessarily
follow the safety precautions. © 2015 Bull. Georg. Natl. Acad. Sci.
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Pythons, like other species of reptiles are
intermediate, paratenic or definite hosts of a series of
endoparastites. Life mode of pythons in terrain and
aquatic ecosystems, versatile food chains, make
preconditions for getting the eggs or larvae of
helminths into their organism. Infestation of the
Python sebae with helminths in Africa is associated
by Aruo [1] with consumption of amphibians and

small mammals, living on the territory, adjacent to the
water reservoir, which are intermediate hosts or
carriers of these helminths. Pythons, introduced to
zoological parks from natural coenoses often have
serious diseases. They are often infested with
zooparasites of epizootic significance, which may
cause even death of the host organism. At the same
time, it should be considered that pythons,
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transferred to zoological parks from the natural
coenoses are under the stress, their immune system
is weakened and general condition worsened. In case
of intensive invasion helminths also become stress-
agents [2]. The zoo setting unarguably provides a
platform for this [3]. In big, specialized zoos, where
numerous reptiles are kept, infestation with helminths
is one of the life-threatening problems. Information
on such cases is abundant in scientific literature. N.
Kamalov [4] names cestode  Bothriocephalus
pythonis (Retzias, 1829) as a causative agent of death
of reticulate python - Python reticulatus in the Tbilisi
Zoological Park; anorexia, caused by the nematode
Ophidascaris made necessary to euthanatize the
python, living in the zoo in Atlanta; also anorexia,
evoked by  ascaridoid nematodes  became the cause
of death of reticulate python (Python reticulatus) in
one of the zoos in India [5]. In the zoo in Nigeria [6]
pythons were infested with specific nematode of hen
Ascaridia galli, as they ate chicken; in Bangladesh
[7] nematodes of the genus Ophidascaris were
isolated from the gaster of the died python and
different pathologies of intestinal tract were fixed.
Hamir, [cited in 8], points to the case, when numerous
fibrotic nodes were found on the walls of aorta and in
the celome of the python, died in 3 weeks due to the
anorexia. In each node one or more nematode being
at larval stage were detected, whose adult forms were
found in the intestine. The nematode was identified
as O. papuanus. Great variety of species of ascaridoid
nematodes was stated in Python regius, inhabitant
of zoological park in Nigeria [3].

A wide range of works is dedicated to pentastomes
(Pentastomidae) of pythons and the pathologies,
caused by these parasites in animals and humans
[11-13]. Tappe et al. [12] describe an interesting case
of infestation with larval forms of pentastomes
(Armillifer armillatus) of the dog, living in the snake
nursery. Several months before this case, African
python (Python sebae), infested with pentastomiasis
(A. arjmillatus) died in this farm. They mention that
pentastomiasis is a parasitic zoonosis with an
increasing number of recognized human infections

in the West Africa. Heavy infection by nymphal
pentastomes (A. moniliformis) in China is reported
[14].

Pythons are introduced to the Tbilisi Zoologial
Park mainly from Africa, in particular Tanzania. African
python (Python sebae, Gmelin, 1788), the most
common species occurring in Africa [1], is
characterized with wide spectrum of nutrition. Their
diet in the Tbilisi Zoologial Park consists of rabbits
and hamsters mainly. Pythons living in the Tbilisi
Zoological Park are under the constant monitoring of
veterinarians and after certain periods are subjected
to the dehelminthization, but despite the undertaken
preventive measures their death sometimes is not
possible to avoid. Here too, along with above noted
stress conditions infectious or invasions diseases
may become the cause of death. Such case took place
in the Tbilisi Zoological Park in winter of 2008, when
African python died a month later of its introduction
to the zoo. Post-mortem investigation revealed the
presence of the 96 cm long cestode Bothridium
pithonis Blainville,1824 in the small intestine of a
reptile. Results of morphometric and biochemical
investigation of a parasite were published by us in
2013 [15]. Several cases of infestation of pythons
with endoparasites were revealed in the Tbilisi
Zoological Park in the next years too.

Materials and Methods

Here we present the results of helminthological
investigations of two African pythons (Python sebae
Gmelin, 1788), inhabitants of the Tbilisi Zoological
Park, carried out in 2010 and 2013. Material for
parasitological investigation was supplied by the
veterinary service of the Tbilisi Zoological Park. One
of these pythons died in January of 2010. The
following parasites were detected in its internal
organs: the pentastome Armillifer armillatus - in the
lung; two species of ascaridoid nematodes in the
intestinal tract: Ophidascaris filaria - 3 individuals
in the gastric mucous membrane of and 2 individuals
of Polydelphis attenuata – in the gut. All individuals
of parasites were alive. In November of 2013 13
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individuals were received – 12 females and 1 male of
ascaridoid nematode species Polydelphis attenuata,
isolated as a result of dehelminthization from another
individual of the same species African python (Python
sebae Gmelin, 1788) living in the Tbilisi Zoological
Park. It should be noted that this individual of python
is alive until now.

The parasites were washed in water, then in
physiological solution, after  microscopic
investigation of alive individuals were fixed:
pentastomida – in 70° alcohol; nematodes – in
Barbagallo’s solution (3% formalin+0.8% NaCl). For
morphological studies the nematodes were fixed using
the glycerine and lactic acid mixed at equal ratios.
Descriptions were made on the basis of morphometric
data, obtained from both, living and fixed
preparations. All studied samples are preserved in
the Laboratory of Parasitology of Ilia State University.

Results and discussion

The 3 species of endoparasites were registered in
two African pythons, living in the Tbilisi Zoological
Park. One of them is the parasite of the lung and the
rest two species are parasites of the digestive tract.
All three species were found in the organism of the
died python: pentastome - in the lung and two species
of ascaridoid nematodes in the intestinal tract. Only
one species of ascaridoid nematode was isolated as
a result of dehelminthization from the another python,
which is still alive.

Pentastomes. About 144 species and subspecies
of endoparasites belong to pentastomids
(Pentastomida, Crustacea), which are characterized
by a wide range of hosts [16]. Genetic investigations
showed that pentastomids are a group of modified
crustaceans probably related to branchiurans, united
in the type Pentastomida [17]. However, taxonomic
position of this group of parasites is still debatable.
Adult pentastomes are obligate parasites of
respiratory organs of vertebrate animals, mainly
serpents. They also parasitize mammals and birds.
The majority of Pentastomes species are characterized
by a heteroxenic cycle of development with

involvement of intermediate hosts. Paratenic hosts
also play alternative transmission role in the
distribution of pentastomes [18]. Predatory fish,
amphibians, reptiles and micro mammals are
considered to be paratenic hosts. The most common
genera of pentastomes, occurring in reptiles are:
Armillifer - (in pythons and other reptiles);
Porocephalus (in boas and rattlesnakes);
Kiricephalus (in colubrid snakes); Sebekia (in
crocodilians) and Raillietiella (in lizards and snakes).
Adult pentastomids are localized in the respiratory
tract of reptiles, in lungs or under the skin, causing
mechanical damage of these organs, inflammatory
processes and, possibly, they may cause death of
the host animal [9]. In tropical countries this is an
unusual group of vermiform parasites that infect
humans and animals. Human and animals are infested
with nymphal pentastomiasis via the oral way, when
consuming water or food polluted with parasite eggs,
also due to unwashed hands and poor hygiene.
Pythons are infested while feeding with intermediate
hosts, diseased with nymphatic pentastomiasis (fish,
small mammals, birds, etc.).

None of the representatives of Pentastomida in
reptiles were detected in natural biocenoses of
Georgia. Only cases of infection of mammals with
Linguatula, belonging to this group, are reported for
Georgia. Its mature adult forms were found in the
nasal cavity of wolfs (3 cases) in Borjomi District [19]
and nymphs – in parenchymal organs and mesenteric
gland of wild ruminant animals (Daghestan tur - Capra
cylindricornis Blyth.) and rodents (rabbit, black rat)
[20], parenchymal organs of cattle, sheep and goats
[19]. On the territory of Azerbaijan, adjacent to
Georgia, nymphs of Linguatula were found in the
lungs of the common turkey and the black kite - Milvus
migrans [21].

The pentastome Armillifer armillatus (Wyman,
1848.) (Fig. 1, A, B) isolated by us is an adult female
individual, whose uterus was full of eggs, being at
different developmental stages  (Fig. 1, C, D). Parasite
length – 13 cm, width – at the widest place – 6 mm, at
the segment – 9 mm, at the narrowest place, near the
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tail – 2 mm. Number of segments – 19, head prolonged,
rounded. Head length – 8 mm, width – 6 mm.

Coprological and parasitological examination
carried out at the introduction of python to the zoo,
did not reveal presence of eggs of Pentastomida, but
at the post mortem examination of the python great
number of eggs were fixed both in the uterus of an
animal and its faeces. In our opinion the python was
infested with pentastomes in its natural range, on the
territory of Tanzania. Elaboration of eggs from the
fertilized female started after introduction of the
python to the Tbilisi Zoological Park.

This was the first case of infestation of python
with A. armillatus for Georgia.

Ascaridoid nematodes. Ascaridoid nematodes are
very common helminths of pythons, though they are
not distinguished by great specific diversity. Presence
of only few genera of this group of nematodes is
reported in pythons inhabiting Africa, America, Asian
countries and Australia. Among them Ophidascaris
Baylis, 1920, Polydelphis Baylis, 1920, Amplicaecum

Baylis, 1920 and Hexametra Travassos, 1920, are the
most common. Adults embed in the gastric mucosa
and larvae migrate through visceral tissues, creating
mechanical damage [9, 22]. Very often infestation with
roundworms causes death of snakes, especially
pythons. They cause inflammatory processes in walls
of the gaster and intestines, perforation of the gut
wall, ileus with infarction of the small intestine,
obstruction of the bile and pancreatic ducts, etc. [23].

Two species of ascaridoid nematodes, belonging
to 2 genera - Ophidascaris Baylis,1920 and
Polydelphis Baylis,1920 were identified in the
parasitological material, picked from pythons, living
in the Tbilisi Zoological Park.

Position of Ophidascaris among Ascadiroid
nematodes is still debatable. Sprent[22, 24, 25]
worked on nematodes for a long time. He revised the
genus Ophidascaris and singled out five groups
within the group, first of which - “filaria” group occurs
in phytons and a key is provided for differentiating
eight species [26]. The author concludes that

Fig. 1. A, B – An  adult female of Armillifer armillatus  (Wyman, 1848) isolated from common African Rock Python -
   Python sebae; C - mature and immature eggs of A. armillatus; D - mature eggs.
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Ophidascaris is a comparatively new step of
evolution and, presumably, expansion of nematodes
of this genus took place from the Central Africa to
Asia, on the one side, and to the American continent
on the other, and in different direction - towards
Madagascar and Australia. More than 20 species of
the genus Ophidascaris are described to date and
identification of new species is still in progress [27].

Ophidascaris filaria (Dujardin, 1845), Baylis, 1921
(Fig. 2, A, B) – localization – gastric mucous
membrane, isolated from the organism of the dead
python. Intensity of infestation – 3 individuals (2
females, 1 male). The body is of brown color, dark
brown around the tail; shape – cylindrical, narrowed
at the head and the tail, very narrowed towards the
head. Dimensions of the female individual: length –
198 mm, width – 1.1 mm in the frontal part and 1.8 in
the caudal part, maximum length – 2 mm; length of
the male – 148 mm, width – 0.6 mm in the frontal part
and 1.5 mm in the caudal part; maximum width – 2 mm.

Polydelphis attenuata (Molin, 1858) Baylis,1921
(Fig. 2, C, D) – localization – intestine; found in both
examined pythons. Intensity of infestation in the dead
python – 2 individuals (both females). In the second
case a pile of parasites consisting of 13 individuals
(12 females, 1 male) has been isolated from the alive
python, isolated as a result of dehelminthization.
Body of P. attenuata is whitish-creamy. The helminth
is quite long; very thin in the frontal part, bent on the
ventral side, which gradually widens towards the tail.
The tail is rounded, smooth. Oral cavity is surrounded
by 3 labia, whose length exceeds the width. Labia are
of equal width at basal and top parts. Intermediate
labia are absent. Gullet straight, without bulbus.
Dimensions of the female individual: length –
maximum 127 mm, minimum - 90 mm; average - 112.5
mm. Length of the male – 56 mm. Male individuals
have clearly protruded spiculae, whose length is 6
mm.

Ascaridoid nematodes were fixed in Georgia in

Fig. 2. A, B - Ophidascaris filaria (Dujardin, 1845) in the gastric mucosa of the common African Rock Python (photos
   are proveded by the veterinary service of the Tbilisi Zoological Park; C - Entangled worms Polydelphis attenuata
   (Molin, 1858) Baylis,1921 from P. sebae; D –  Female and male worms P. attenuata.
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pythons, protected in the Zoological Park.
It is possible to avoid diseases in pythons, among

them those caused by helminths, if we regularly carry
out parasitological monitoring and dehelminthization
of animals protected in Zoos. This will favour
adaptation of exotic animals to the environment,
unusual for them.

According to the existing opinion (Vasiliev, 2009)
it is advisable that the animals, captured for the
zoological parks are subjected to the immediate
prophylactic treatments on site. We share this opinion
and think, that it is absolutely necessary to carry out
dehelminthization of animals newly introduced to the
zoos and their further parasitological monitoring.

To avoid frequent lethal outcomes in pythons,

living in isolation in zoological parks, it is advisable
to feed them with certified food, which is free of
parasites.

As the curators of terrariums are under the threat
of disease with pentastomiasis, it is necessary for
staff nurses, being under the risk to follow the safety
precautions.

Results of research were handed over to the
veterinary service of the Tbilisi Zoological Park so
that they can plan and execute preventive and curative
measures.
Acknowledgement. The authors express their
gratitude to the veterinary service of the Tbilisi
Zoological Park for giving us access to parasitological
materials from pythons.

parazitologia da helminTologia

afrikuli piTonis (Python sebae Gmelin, 1788)
endoparazitebi (Pentastomida, Nematoda)
Tbilisis zoologiur parkSi

l. murvaniZe*, c. lomiZe*, q. nikolaiSvili*

*ilias saxelmwifo universiteti, zoologiis instituti, Tbilisi

(warmodgenilia akademiis wevris i. eliavas mier)

naSromSi mocemulia Tbilisis zooparkSi mobinadre, tanzaniidan Semoyvanili 2
afrikuli piTonis (Python sebae Gmelin, 1788), 2010 da 2013 wlebSi Catarebuli
helminTologiuri gamokvlevis Sedegebi. masala mowodebulia zooparkis vetsamsaxuris
TanamSromlebis mier. 2010 wels daRupuli piTonis Sinagan organoebSi aRmoCnda sami
saxeobis endoparaziti: filtvSi - pentastomida Armillifer armillatus (Wyman,1848),
saWmlis momnelebel sistemaSi ori saxeobis askaridoiduli nematoda. kerZod, kuWis
lorwovan garsSi Ophidascaris filaria (Dujardin, 1845), nawlavSi Polydelphis attenuata (Molin,
1858) Baylis,1921. 2013 wels, imave saxeobis meore piTonidan, dehelminTizaciis Sedegad
gamoidevna 13 egzemplari – P. attenuata (Molin, 1858) Baylis,1921. parazitebis aRwera
gakeTda rogorc cocxali, ise dafiqsirebuli preparatebidan morfologiuri da
morfometruli monacemebis safuZvelze. Tbilisis zoologiur parkSi dacul piTonebSi,
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zemoT aRniSnuli endoparazitebi saqarTveloSi pirvelad aRiniSneba. zooparkebSi
izolirebul piTonebSi helminTebiT gamowveuli, gaxSirebuli letaluri Sedegebis Tavidan
asacileblad, albaT, mizanSewonili iqneba daWeril cxovelebSi profilaqtikuri
RonisZiebebis gatareba adgilze. amasTan, aucilebelia zooparkebSi axlad Seyvanili
cxovelebis dehelminTizacia da Semdgomi parazitologiuri monitoringi. vinaidan arsebobs
pentastomiaziT dainvaziebis safrTxe terariumis momvlel personalSi, aucilebelia
prevenciuli usafrTxoebis normebis dacva risk-faqtoris mqone pirTa mier.
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