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ABSTRACT
The European pond turtle (Emys orbicularis), the most widely distributed European aquatic turtle species, although is
protected in most countries under national and international laws, it is also kept in captivity as pet or as part of different
conservation programs. Despite these circumstances, there is little to no information on the diseases affecting this
species, especially on how certain captivity conditions contribute to these pathologies. Here we describe the effects of
improper husbandry conditions on a European pond turtle (E. orbicularis) male. The animal was kept exclusively on
solid ground and fed with vegetables as would be a terrestrial species, which led to chronic malnutrition, dehydration and
stress, and subsequently to the overgrowth of the beak and nails, lameness and secondary stomatitis associated with
Candida spp. and Aeromonas hydrophila. The corrections of husbandry conditions combined with an adequate
antimicrobial therapy resulted in full recovery and subsequent release of the turtle. Besides reporting a new case in a
European reptile species, we would like to emphasize the role of veterinarians in notifying the owners about correct
husbandry conditions for different reptile species and about the conservation and legal aspects of keeping protected
indigenous species.
Key words: Aeromonas hydrophila, beak overgrowth, Candida spp., captivity, Emys orbicularis, infectious stomatitis,
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actions for European pond turtles”; Fritz and Chiari,
2013).
Since both pollution and diseases (infectious,
parasitic and non-infectious) are considered as
threatening factors for the European pond turtle,
veterinarian involvement in the different field- and
conservation programs is warranted and mandatory.
Information is available on haematology (reviewed in
Arikan and Çiçek, 2014), parasites (Mihalca et al., 2007;
Hidalgo-Vila et al., 2009) and bacterial flora (Soccini and
Ferri, 2004; Hacioglu et al., 2012; Aleksić-Kovačević et
al., 2014; Nowakiewicz et al., 2015) of the species,
references which are crucial in evaluating the health
status of the free-living and captive populations and
individuals. The relevance for public health of the species
was also studied, European pond turtles being carriers for
Salmonella (Soccini and Ferri, 2004; Hidalgo-Vila et al.,
2007; Marin et al., 2013; Aleksić-Kovačević et al., 2014;
Nowakiewicz et al., 2015), Yersinia (Nowakiewicz et al.,
2015), Leptospira (Lindtner-Knific et al., 2013) and
Vibrio species (Hacioglu et al., 2012; Nowakiewicz et al.,
2015). However, due to the relatively low prevalence of
these zoonotic pathogens in the European pond turtle and
its potentially low contact rate with humans, this species
represents a minor public health threat compared to other,
especially exotic, reptiles (Nowakiewicz et al., 2015).

INTRODUCTION
The European pond turtle (Emys orbicularis) is
the most widely distributed autochthonous aquatic turtle
species of the European fauna. Despite its Eurasian and
North African distribution, the population numbers are
declining, the species being listed as Near Threatened by
the IUCN (2014) and protected by law in most European
countries. Habitat destruction and pollution are
considered as the main causes of the population decline,
however in the recent years invasive species also exerted
a significant negative effect (Fritz and Chiari, 2013).
Invasive mammals such as raccoons and raccoon dogs are
predating the turtles, while the released exotic turtle
species (mainly red-eared slider turtle (Trachemys scripta
elegans) and painted turtle (Chrysemys picta)) can
directly outcompete the native species or could introduce
alien pathogens and parasites with lethal consequences
for the naïve host populations (Soccini and Ferri, 2004;
Hidalgo-Vila et al., 2009; Fritz and Chiari, 2013). Under
these circumstances, several in situ (e.g. habitat
protection) and ex situ (e.g. captive breeding programs)
measures have been taken in many European countries in
order to protect the species (see special issue of
Herpetology Notes entitled “A summary of conservation
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Despite all these studies, we have no information
on diseases affecting this species in captivity or in the
wild, situation which is comparable with other European
autochthonous reptiles (Köbölkuti et al., 2013a, 2013b;
Czirják et al., 2015). The only comprehensive study
about the diseases and the health status of three freeliving European pond turtle populations was done in
Serbia, showing that both infectious and non-infectious
diseases have an important role and indeed, pollution
might be a factor that has a key role in these alterations
(Aleksić-Kovačević et al., 2014). Many of the inorganic(e.g. Hg) and organic (e.g. hexachlorobenzene)
contaminants have genotoxic effects (Swartz et al., 2003;
Matson et al., 2005), while cyanobacterial microcystins
cause mortalities both in European- and Spanish
(Mauremys leprosa) pond turtles (Nasri et al., 2008). As
for the infections of the captive individuals, to our
knowledge there are only few reports relating superficial
and systemic mycoses (Schildger et al., 1991;
Mutschmann and Schneeweiss, 2007) and bacterioses
(Keymer, 1978b; Martínez-Silvestre and Soler Massana,
2008). In order to increase the medical care and also to
significantly improve the conservation of this charismatic
species, further studies and case reports are required.

possible to open the mouth of the animal in order to
examine the oral cavity. The turtle presented stomatitis
and white, caseous material was found on the tongue,
which was mechanically removed later. Microbiological
samples were collected to establish the microbial agents
involved and to identify the optimal antimicrobial
treatment (Ebani et al., 2008).
The swabs were streaked for isolation onto
Columbia agar supplemented with 5% sheep blood,
MacConkey agar and Sabouraud dextrose agar. After 24
hours of incubation at 37°C, β-haemolytic, lactose
negative colonies were isolated on the bacteriological
media, which stained Gram negative, were oxidase
positive and were identified as Aeromonas hydrophila
using Analytical Profile Index (API) 20NE biochemical
test strips (bioMérieux, France). The sensitivity of the
isolate to various antimicrobials commonly used in exotic
practices was evaluated using Kirby-Bauer disk diffusion
susceptibility test (Ebani et al., 2008). The isolate was
sensitive to enrofloxacin, showed intermediate sensitivity
against cefotaxime and gentamycin and was resistant to
ampicillin, amoxicillin, tetracycline, trimethoprim and
penicillin.
After 48 hours of incubation at room
temperature white, shiny colonies appeared on the
Sabouraud dextrose agar, which showed oval, budding
yeast-like morphology under the microscope with
methylene blue staining. Based on these aspects we
identified the microorganism as Candida spp..
Based on the laboratory results and textbook
recommendations, the following treatment was initiated:
7.5 mg/kg b.w. enrofloxacin intramuscularly every
second day for two weeks, 75000 IU/kg b.w. nystatin
orally twice in ten days time and 10 ml duphalyte and 2.5
ml glucose 5%, both administered as intraosseous
infusion every fifth day for 3 weeks. During the medical
treatment, the animal was kept in a large aquaterrarium
with access both to water body and land area. The water
temperature was ~25°C and a 40W light provided the
heat over the land area.
Despite the initial poor prognosis, the animal
responded well to the new husbandry (e.g. access to
water) and to the treatment, starting to eat after three
weeks of medication. The condition of the limbs and the
nails were not perfectly improved after the first three
weeks, thus we decided to keep the animal in captivity
for a longer period in the Vivarium of the Babeş-Bolyai
University, Cluj-Napoca, Romania. Initially, the turtle
was housed in an individual aquarium, while later kept
together with other exotic and native aquatic turtle
species (other European pond turtles and red-eared
sliders). The animal was fed with bovine and chicken
meat supplemented with vitamins and minerals, but
occasionally also received frogs and fishes. After three
months in our custody, the turtle was released in good
body condition in the Danube Delta Biosphere Reserve.

CASE REPORT
A male European pond turtle (E. orbicularis)
was referred to the Department of Infectious Diseases of
the Faculty of Veterinary Medicine Cluj-Napoca,
Romania. The owner received the animal few days before
the examination and came to learn more about the
species, the husbandry conditions and the health status of
the turtle. He was puzzled by the information received
from the previous owner that the turtle was not eating for
several weeks despite the ad libitum access to vegetables.
Besides the vegetables, the animal also had access to
drinking water. It was not possible to find out more
information about the origin or the clinical history of the
animal, about the captive maintenance, except that the
turtle was kept indoors without having access to any
water body.
During the clinical examination, besides
anorexia, the animal showed overgrowth of the
rhinotheca. Thus, the animal could not open its mouth
and the nasal cavity was also partly obliterated (Fig. 1).
Moreover, the animal was dehydrated, presented
lameness, excessive and deforming overgrowth of the
nails, especially on the front limbs (Fig. 2). When the
owner was informed about the condition of the individual
and about the conservation status of the species, he
donated the animal to the clinic in order to provide the
best care possible, aiming to finally releasing the turtle
into the wild.
After anaesthesia with acepromazine (0.2 mg/kg
b.w.), the nails and the beak were trimmed and it was
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Fig. 1: Overgrown beak in European pond turtle (Emys orbicularis) – due to this condition the animal could not
open his mouth, was anorexic and the respiration was also affected.

Fig. 2: The turtle was kept as terrestrial herbivorous species which resulted in excessive and deforming
overgrowth of the nails both on the front (A) and hind (B) limbs.
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rivulata)) (Soccini & Ferri, 2004; Hacioglu et al., 2012;
Aleksić-Kovačević et al., 2014), which could cause
septicaemia in captivity (in case of E. orbicularis and M.
leprosa; Keymer, 1978b).
Yeasts from the genus Candida are common
isolates in reptiles, being more prevalent in herbivore
species when compared to the carnivore ones (Kostka et
al., 1997). The number of reported reptile candidiasis
cases however was lower when compared to mammalian
and avian studies. Nevertheless, it is still unknown
whether this is a true difference or the prevalence is
underdiagnosed and underreported in this vertebrate
group (Jacobson, 2007).
Several forms of candidiasis have been
described in reptiles, C. tropicalis and C. albicans being
the dominant species involved. Many of these reports
refer to species of the European fauna. C. albicans and C.
tropicalis caused respiratory infection in terrestrial turtles
species (Testudo greaca and T. hermanni respectively,
Schildger et al., 1991; Hernandez-Divers, 2001); C.
albicans was associated with stomatitis and hepatitis in a
smooth snake (Coronella austriaca) (Austwick and
Keymer, 1981) and enteritis in loggerhead sea turtle
(Caretta caretta) (Orós et al., 2004). We are adding to
this list our case, reporting Candida spp. associated
stomatitis in a male European pond turtle.
While seemingly European marine- and
terrestrial turtles received enhanced veterinary medical
attention mainly due to their conservation status (all
marine species being listed as endangered or critically
endangered) and popularity as pet species (Testudo sp.),
with the decline in the populations sizes of the native
aquatic species (two Emys and three Mauremys species)
we hope this trend will change in the future. With our
case report we would like to support these efforts and
also, by reviewing the information available on the
medical aspects of the European pond turtle, we would
request the reptile and wildlife veterinarian and
herpetologist community for further studies on this
matter.
Moreover, owners and veterinarians dealing with
protected species have to be familiar not only with the
biology and husbandry of the animals in order to avoid
husbandry related pathologies, but also with the
conservation and legal aspects of such acts.

DISCUSSION
Despite their conservation status, many
European reptiles, including pond turtles, are kept in
captivity either as pets or as part of conservation or
scientific programs. Similarly to the exotic species,
numerous health problems can appear if the proper,
species-specific nutritional and husbandry conditions are
lacking (Czirják et al., 2015).
In this report we presented a case where a male
European pond turtle was exclusively kept on solid
ground and fed with vegetables as a terrestrial species
(Testudo sp.) would have been . The pond turtle being a
predominantly carnivorous species, these conditions lead
to chronic malnutrition (Mehler and Bennett, 2005),,
dehydration and stress (Dupoué et al., 2014). Although it
is rare in carnivorous turtle species (Chitty and Raftery,
2013), our patient presented beak overgrowth, most
probably due to the malnutrition, which further
aggravated the condition of the animal. Chronic anorexia
and stress compromised the immune system of the turtle
which facilitated the secondary invasion by the
opportunistic pathogens Candida spp. and Aeromonas
hydrophila, resulting in stomatitis. The corrections of
husbandry conditions combined with an adequate
antimicrobial therapy lead to the full recovery and release
of the turtle.
Stomatitis in reptiles is usually a secondary
complication on the background of improper
environmental (e.g. temperature, humidity) and/or
nutritional conditions, stress, lesions of the mucosa of
various origins (Mehler and Bennett, 2006; Jacobson,
2007), similar to our case. Most of the stomatitisassociated bacteria and fungi, including those presented
in this report, are part of the normal bacterial flora of the
host’s digestive tract, however under chronic stress
and/or immunosuppression these microorganisms become
clinically impacting. If the local lesions are not treated
properly, their progress can affect other tissues of the
region, e.g. central nervous system (Czirják et al., 2015)
or can result in more generalized processes such as
septicaemia (Köbölkuti et al., 2013b).
Aeromonas hydrophila is considered an
important pathogen for poikiloterm animals, especially
for reptiles (Jacobson, 2007; Kim and Kwak, 2013).
While causing mainly septicaemia in different chelonian
and crocodilian species, it is usually associated with
stomatitis in snakes (Jacobson 2007). When comparing
different chelonian species, it has been shown that
aquatic turtles are more often affected by bacterial
pathogens as opposed to terrestrial species, although the
prevalence of A. hydrophila infection is similar between
the two groups (Keymer, 1978a, 1978b). In European
chelonians, this bacteria was found to be a part of the oral
and cloacal flora in free-living pond turtles (European(E. orbicularis) and Balkan pond turtle (Mauremys

Acknowledgments: We would like to thank the help of
Tibor Sos, Attila Kelemen and Octavian Craioveanu for
taking care of the turtle after the medical treatment and
releasing him after full recovery. Financial support was
kindly provided by the Romanian Ministry of Education,
Research, Youth and Sports (research project PN-II-PTPCCA-2011-3-61/2012) to Marina Spinu.

877

Köbölkuti et al.,

J. Anim. Plant Sci. 26(2):2016

Hidalgo-Vila, J., C. Díaz-Paniagua, C. de Frutos-Escobar,
C. Jimenez-Martinez and N. Pérez-Santigosa
(2007). Salmonella in free living terrestrial and
aquatic turtles. Vet. Microbiol. 119: 311–315.
IUCN Red List of Threatened Species (2014). Emys
orbicularis. [Cited 2014 Dec 30]. Available
from: http://www.iucnredlist.org/details/7717/0.
Jacobson, E. R. (2007). Infectious Diseases and
Pathology of Reptiles: Color Atlas and Text.
CRC Press, New York.
Keymer, I. F. (1978a). Diseases of chelonians: (1)
Necropsy survey of tortoises. Vet. Rec. 103:
548–552.
Keymer, I. F. (1978b). Diseases of chelonians: (2)
Necropsy survey of terrapins and turtles. Vet.
Rec. 103: 577–582.
Kim, K. T. and D. Kwak (2013). A case of Aeromonas
hydrophila infection due to captivity-induced
stress in a spectacled caiman (Caiman
crocodilus). J. Anim. Plant Sci. 23: 1761–1763.
Köbölkuti, L. B., G. Á. Czirják, M. Tenk, A. Szakács, A.
Kelemen and M. Spinu (2013a). Edwardsiella
tarda associated subcutaneous abscesses in a
captive grass snake (Natrix natrix, Squamata:
Colubridae). Kafkas Univ. Vet. Fak. Derg. 19:
1061–1063.
Köbölkuti, L. B., M. Spinu, A. Szakács, M. Tenk, A.
Kelemen and G. Á. Czirják (2013b). Salmonella
septicaemia in a smooth snake. Vet. Rec. 172:
457–458.
Kostka, V. M., L. Hoffmann, E. Balks, U. Eskens and N.
Wimmershof (1997). Review of the literature
and investigations on the prevalence and
consequences of yeasts in reptiles. Vet. Rec.
140: 282–287.
Lindtner-Knific, R., A. Vergles-Rataj, K. Vlahovic, P.
Zrimšek and A. Dovč (2013). Prevalence of
antibodies against Leptospira sp. in snakes,
lizards and turtles in Slovenia. Acta Vet. Scand.
55: 65.
Marin, C., S. Ingresa-Capaccioni, S. González-Bodi, F.
Marco-Jiménez and S. Vega (2013). Free-living
turtles are a reservoir for Salmonella but not for
Campylobacter. PLoS ONE 8: e72350.
Martínez-Silvestre, A. and J. Soler Massana (2008).
[Infectious and parasitic diseases of the turtles].
Consulta Dif. Vet. 150: 43–54. [In Spanish].
Matson, C. W., G. Palatnikov, A. Islamzadeh, T. J.
McDonald, R. L. Autenrieth, K. C. Donnelly and
J. W. Bickham (2005). Chromosomal damage in
two species of aquatic turtles (Emys orbicularis
and Mauremys caspica) inhabiting contaminated
sites in Azerbaijan. Ecotoxicology 14: 513–525.
Mehler, S. J. and A. Bennett (2006). Upper alimentary
tract disease. In Reptile Medicine and Surgery,

REFERENCES
Aleksić-Kovačević, S., J. Özvegy, N. Krstić, M. Rusvai,
C. Jakab, Z. Stanimirović and Z. Becskei (2014).
Skin and skeletal system lesions of European
pond turtles (Emys orbicularis) from natural
habitats. Acta Vet. Hung. 62: 180–193.
Arikan, H. and K. Çiçek (2014). Haematology of
amphibians and reptiles: a review. NorthWestern J. Zool. 10: 190–209.
Austwick, P. K. C. and I. F. Keymer (1981). Fungi and
actinomycetes. In Diseases of the Reptilia,
Cooper, J. E., O. F., Jackson (ED). Academic
Press, New York, pp. 193–231.
Chitty, J. and A. Raftery (2013). Beak trim. In Essentials
of Tortoise Medicine and Surgery, Chitty, J., A.
Raftery. Wiley Blackwell, Chichester, pp. 90–
92.
Czirják, G.Á., L. B. Köbölkuti, M. Tenk, A. Szakács, A.
Kelemen and M. Spinu (2015). Hemorrhagic
stomatitis in a natural hybrid of Vipera
ammodytes × Vipera berus due to inappropriate
substrate in terrarium. J. Vet. Med. Sci. 77: 701–
703.
Dupoué, A., F. Angelier, O. Lourdais, X. Bonnet and F.
Brischoux (2014). Effect of water deprivation on
baseline and stress-induced corticosterone levels
in the Children's python (Antaresia childreni).
Comp. Biochem. Physiol. A 168: 11–16.
Ebani, V. V., F. Fratini, M. Ampola, E. Rizzo, D. Cerri
and E. Andreani (2008). Pseudomonas and
Aeromonas isolates from domestic reptiles and
study of their antimicrobial in vitro sensitivity.
Vet. Res. Comm. 32: S195–S198.
Fritz, U. and Y. Chiari (2013). Conservation actions for
European pond turtles – a summary of current
efforts in distinct European countries. Herpetol.
Notes 6: 105–105.
Hacioglu, N., B. Dulger, R. Caprazli and M. Tosunoglu
(2012). A study on microflora in oral and cloacal
of freshwater turtles (Emys orbicularis Linnaeus,
1758 and Mauremys rivulata Valenciennes,
1833) from Kavak Delta (Canakkale). Fresenius
Environ. Bull. 21: 3365–3369.
Hernandez-Divers, S. J. (2001). Pulmonary candidiasis
caused by Candida albicans in a greek tortoise
(Testudo
graeca)
and
treatment
with
intrapulmonary Amphotericin B. J. Zoo Wildlife
Med. 32: 352–359.
Hidalgo-Vila, J., C. Díaz-Paniagua, A. Ribas, M.
Florencio, N. Pérez-Santigosa and J.C. Casanova
(2009). Helminth communities of the exotic
introduced turtle, Trachemys scripta elegans in
southwestern Spain: Transmission from native
turtles. Res. Vet. Sci. 86: 463–465.

878

Köbölkuti et al.,

J. Anim. Plant Sci. 26(2):2016

2nd ed., Mader, D. (ED). WB Saunders Elsevier,
pp. 924–930.
Mihalca, A. D., C. Gherman, I. Ghira and V. Cozma
(2007). Helminth parasites of reptiles (Reptilia)
in Romania. Parasitol. Res. 101: 491–492.
Mutschmann, F. and N. Schneeweiss (2007). A case of
systemic Phaeohyphomycosis (Chromomycosis)
in a juvenile European pond turtle (Emys
orbicularis). In Proceedings of the 7th
International Symposium on Pathology and
Medicine in Reptiles and Amphibians (Berlin
2004), Seybold, J., F. Mutschmann (ED).
Edition Chimaira, Frankfurt am Main, pp. 374–
375.
Nasri, H., S. El Herry and N. Bouaicha (2008). First
reported case of turtle deaths during a toxic
Microcystis spp. bloom in Lake Oubeira,
Algeria. Ecotoxicol. Environ. Safety 71: 535–
544.
Nowakiewicz, A., G. Ziółkowska, P. Zięba, B. M.
Dziedzic, S. Gnat, M. Wójcik, R. Dziedzic and
A. Kostruba (2015). Aerobic bacterial
microbiota isolated from the cloaca of the

European pond turtle (Emys orbicularis) in
Poland. J. Wildlife Dis. 51: 255–259.
Orós, J., A. Arencibia, L. Fernández and H. E. Jensen
(2004). Intestinal candidiasis in a loggerhead sea
turtle
(Caretta
caretta):
an
immunehistochemical study. Vet. J. 167: 202–207.
Schildger, B.-J., H. Frank, Th. Göbel and R. Weiss
(1991). Mycotic infections of the integument
and inner organs in reptiles. Herpetopathologia
2: 81–97.
Soccini, C. and V. Ferri (2004). Bacteriological screening
of Trachemys scripta elegans and Emys
orbicularis in the Po plain (Italy). Biologia 59:
201–207.
Swartz, C. D., K. C. Donnelly, A. Islamzadeh, G. T.
Rowe, W. J. Rogers, G. M. Palatnikov, A. A.
Mekhtiev, R. Kasimov, T. J. McDonald, J. K.
Wickliffe, B. J. Presley and J. W. Bickham
(2003). Chemical contaminants and their effects
in fish and wildlife from the industrial zone of
Sumgayit,
Republic
of
Azerbaijan.
Ecotoxicology 12: 509–521.

879

