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Two cases of unclear hindlimb malformation in Bombina variegata
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Limb malformations in anurans are recently frequently reported worldwide (e. g. Ouellet 2000, Sessions
2003, Mônico et al. 2016, Sousa & Costa-Campos 2016). Although malformations are unlikely to cause
major population declines, this problem might represent an emerging threat (Hoppe 2000). Herein we report
noticeable limb malformations at Bombina variegata (Linnaeus, 1758), a small anuran species found
throughout most of central and southern Europe from France through Balkans to southern Greece (Sillero et
al. 2014). It occurs mostly on disturbed sunny habitats of temporary character such as flooded wheelruts,
cattle troughs or drainage ditches (Speybroeck et al. 2016).

Figure 1. Observed individuals of Bombina variegata with a hind limb malformations from Shëndelli Mts., Albania:
(A) ventral view, (B) dorsal view; and Lacul Poiana Mărului, Romania: (C) ventral view, (D) dorsal view.
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On 28th June 2014 in a small pond of the foothills of Shëndelli Mts., southern Albania (40.379°N, 20.030°E,
776 m elev.), we observed an adult female of B. variegata with a malformation of the right hind limb (Fig.
1A, B). Ectromelia of femur and tibiofibula with a presumably functional joint was present. Tarsal bones and
digits were completely missing. Posterior part of the limb was shaped into a point with a tip part of soft
tissue. Despite this malformation, observed individual was in a good nutritional condition, fully mobile,
without any other visible injuries.
Second observation was made on 16th June 2016 near a road leading to Lacul Poiana Mărului
(45.428°N, 22.466°E, 523 m elev.), Romania. We found an adult female of B. variegata with a limb
malformation very similar to the one described above (Fig. 1C, D). Ectromelia of calcanium and talus on the
left hind limb was present. Digits were completely missing. Again, posterior part of the limb was shaped into
a point with a tip part of soft tissue. Although malformed, this adult female seemed, again, to be capable of
regular feeding, according to its nutritional condition. No additional injuries were present. Many more
individuals (>50) of B. variegata were observed on the locality but none were malformed such as the one
described.
Missing or malformed limbs as one of the most common anuran deformities (Ballengée & Sessions
2009) are considered to be a result of various possible teratogenous causes. Ouellet et al. (1997) and Lannoo
(2008) discuss environmental pollution by pesticides and other chemicals used in agriculture as one of the
factors causing malformed body parts during amphibian ontogenesis. Blaustein et al. (1997) proved UV-B
radiation to be causing deformities of anuran embryos. Johnson et al. (1999) and Kiesecker (2002) blame
parasitic infestation by trematodes for incorrect limb development; and there are other suggested causes
discussed such as microbes or other diseases (Sessions & Ruth 1990). It was proven that some anuran
species develop body malformations caused by nitrogenous fertilizers during larval stage and these
deformities affect their movement after metamorphosis (e. g. Marco et al. 1999). However, missing part of a
hind limb could be also caused by previous attempt of predation (Ballengée & Sessions 2009). The Yellowbellied toad has several potential predators such as mammals, water birds, reptiles (Bajger 1980) or even
invertebrates such as Aeshna cyanea (Vorndran et al. 2002) predating on tadpoles. Notwithstanding, in our
records is remarkable a shape of the posterior parts of the malformed limbs; both are formed into a point.
Considering this shape and similar previous findings of Meteyer et al. (2000), we may presume that the limbs
were exposed to the teratogenous factor before metamorphosis. However, missing parts of limbs are
obviously difficult to interpret due to various possible causes. Therefore we cannot be certain which factor
(or factors) caused malformations we observed. Nevertheless, we lean to the environmental pollution by
chemicals used in agronomy as a presumed cause of the origin.
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