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Introduction
The leaf-toed gecko Asaccus elisae (Werner, 1895) 
(Phyllodactylidae) is known from Iran, Iraq, Syria 
and southern Turkey at altitude up to 650 m (Baran 
& Atatur 1998). To the best of our knowledge, there 
is only one report of helminth parasites from A. elisae, 
i.e. Al-Barwari & Saeed (2007) reported the presence 
of larvae of Diplopydium noelleri and Thelandros sp. 
from this host species from Iraq. The purpose of this 
paper is to update the helminth list for A. elisae.

Materials and Methods
Forty-nine specimens of the leaf-toed gecko Asaccus 
elisae (20 males, 29 females, mean snout-vent length = 
42 ± 4 mm, range 35-48 mm), were collected by hand 
in 2000-2010 at Birecik (37°03’N, 37°58’E, altitude 
415 m) and Harran (36°52’N, 39°01’E, altitude 360 
m), Şanlıurfa Province, Turkey. Lizards were eutha-
nized with an overdose of sodium pentobarbital. The 
body cavity was opened and the digestive tract was 
removed. The oesophagus, stomach, small and large 
intestine and lungs were opened and separately ex-
amined for helminths using a dissecting microscope. 
Nematodes were killed in hot saline solution, fixed in 

70% ethanol and mounted in glycerol. Digeneans and 
cestodes were fixed in 70% ethanol, stained with iron 
acetocarmine (Georgiev et al. 1986), cleared in clove 
oil and mounted in Entellan. Helminth identification 
was based on keys of Yamaguti (1961), Sharpilo 
(1976) and Schmidt (1986). Helminth voucher speci-
mens were deposited in the helminth collection of the 
Uludag University Museum of Zoology, Bursa, Turkey. 
Lizard specimens were deposited in the Department of 
Biology, Uludag University, Bursa, Turkey.

Results
Plagiorchis molini Lent & Freitas, 1940
Prevalence and intensity: 1 of 49 (2%), 2. Temporal distribu-
tion: 23 June 2010, one host with two parasites. Site of infec-
tion: small intestine. Other Turkish records: none.

Other reported hosts: Lacerta muralis (Capuse 1971, 
Roca Velasco & Navarro Gomez 1983, Sharpilo et al. 
2001); Lacerta schreiberi (Roca & Ferragut 1989); Lacerta 
vivipara (Lewin 1992, Sanchis et al. 2000); Algyroides marchi 
(Lafuente & Roca 1994).

Geographic range: Romania (Capuse 1971, Sharpilo 
et al. 2001) Spain (Roca Velasco & Navarro Gomez 1983, 
Roca & Ferragut 1989; Lafuente & Roca 1994, Sanchis et 
al. 2000); Poland (Lewin 1992); Turkey (present study).
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Remarks: A. elisae is a new host record for P. molini. 
Turkey is a new geographical record for this parasite species.

Diplopylidium noelleri (Skrjabin, 1924), larvae
Prevalence, mean intensity and range: 3 of 49 (6%), 1.7 ± 
0, 1–2. Temporal distribution: 23 June 2010, three hosts with 
two, one and one parasites, respectively. Site of infection: intes-
tine. Other Turkish records: none.

Other reported hosts: Tarentola boettgeri (Roca et al. 
1987, 1999); T. delalandii (Roca et al. 1987, 1999); T. gomerensis 
(Roca et al. 1999); Asaccus elisae (Al-Barwari & Saeed 2007).

Geographic range: Europe, Africa, Asia, India and China 
(Khalil et al. 1994).

Remarks: Adults of D. noelleri are intestinal parasites of 
carnivores; larval stages occur in amphibians and reptiles. This is 
the second report of Asaccus elisae as host for larvae of D. noelleri. 
Atractis dactyluris (Rudolphi, 1819)
Prevalence and intensity: 1 of 49 (2%), 10. Temporal distri-
bution: 13 September 2000, one host with ten parasites. Site of 
infection: intestine. Other Turkish records: none.

Other reported hosts: the species of Atractis are typi-
cally found in tortoises. Currently, the only European species 
is A. dactyluris, which is associated with members of the genus 
Testudo (Baker 1987). 

Other reports: see Gallego Berenguer (1947).
Remarks: It is of interest to note that Atractis waltoni 

was described from a European toad, Bufo variabilis (currently 
Bufotes variabilis) by Gallego Berenguer (1947); however, the 
species was considered a species inquirenda by Baker (1987). 
Our specimens are more similar to A. d. baltazardi (Petter, 1966). 
The measurements of Atractis dactyluris from Asaccus elisae 
compared with those from Testudo graeca zarudnyi from Iran 
(Petter 1966) are as follows: muscular oesophagus 410 vs 420; 
glandular oesophagus 280 vs 260, short spicule 115 vs 140, long 
spicule 375 vs 370, gubernaculum110 vs 110. Asaccus elisae rep-
resents a new host record for the genus Atractis. Turkey is a new 
geographical record for this parasite species.

Spauligodon azerbajdzanicus Sharpilo, 1974
Prevalence, mean intensity and range: 10 of 49 (20%), 13.8 
± 11, 5, 1–38. Temporal distribution: 13 September 2000, one 
host with ten parasites; 21 June 2010, three hosts with one, one 
and 11 parasites, respectively; 22 June 2010, five hosts with 9, 7, 
24, 14 and 23, respectively; 23 June 2010, one host with 38. Site 
of infection: intestine. Other Turkish records: none.

Another host and locality: Lacerta chlorogaster, 
Azerbaidzhan (Sharpilo 1974).

Geographic range: Azerbaidzhan (Sharpilo 1974); 
Turkey (present study).

Remarks: A. elisae is a new host record for S. azerba-
jdzanicus. Turkey is a new geographical record for this species.

Spauligodon cf. tarentolae (Spaul, 1926)
Prevalence, mean intensity and range: 5 of 49 (10%), 35.8 ± 
17.4, 12–60. Temporal distribution: 13 September 2000, two 
hosts with 12 and 30 parasites, respectively; 22 June 2010, one host 
with 37 parasites; 23 June 2010, two hosts with 60 and 40 parasites. 
Site of infection: intestine. Other Turkish records: none.

Another host and locality: Tarentola delalandii, Canary 
Islands (Spaul 1926).

Geographic range: Canary Islands (Spaul 1926); Turkey 
(present study).

Remarks: A. elisae is a new host record for S. cf. tarentolae. 
Turkey is a new geographical record. Further examination of these 
specimens is necessary. Although they are very similar to S. tarento-
lae, the distribution pattern suggests they might be a distinct species.

Spauligodon eremiasi Markov & Bogdanov, 1961
Prevalence, mean intensity and range: 5 of 49 (10%), 16.6 ± 
11.2, 5–32. Temporal distribution: 13 September 2000, two 
hosts with seven and five parasites, respectively; 22 June 2010, 
one host with ten parasites; 23 June 2010, two hosts with 32 and 
23 parasites, respectively. Site of infection: Intestine. Other 
Turkish records: none.

Type host and type locality: Eremias velox, Central Asia 
(Markov & Bogdanov 1961). Other reports: Eremias aragu-
ta, Eremias nikolskii, Eremias pelskii, Eremias regeli, Eremias 
istrauchi, Eremias velox (Markov & Bogdanov 1961).

Geographic range: Central Asia (Markov & Bogdanov 
1961); Turkey (present study).

Remarks: A. elisae is a new host record for S. eremiasi. 
Turkey is a new geographical record for this parasite species.

Spauligodon sp.
Prevalence, mean intensity and range: 28 of 49 (57%), 13.1 ± 
8.9, 1–31. Temporal distribution:22 June 2010, 14 hosts with 
4, 10, 2, 1, 7, 4, 29, 15, 22, 24, 7, 22, 10 and 3, respectively; 23 
June 2010, 14 hosts with 31, 23, 19, 11, 24, 19, 19, 13, 2, 17, 
1,7, 13 and 9, respectively. Site of infection: intestine. Other 
Turkish records: none.

Remarks: These specimens represent an undescribed 
species of Spauligodon. Al-Barwari & Saeed (2007) reported 
the occurrence of Thelandros sp. in A. elisae collected in Iraq. 
Both are assigned to the family Oxyuridae and should be exam-
ined in detail.

Acuariid larvae
Prevalence and mean intensity: 12 of 49 (24%), 1.0 ± 0. 
Temporal distribution: 22 June 2010, 12 hosts, each with 
one parasite individual. Site of infection: cysts in liver. Other 
Turkish records: none.

Other reports: Lacerta lepida (Roca et al. 1986, 
Roca & Lluch 1988); Podarcis hispanica (Roca et al. 1986, 
Roca & Lluch 1988); Hyla meridiionalis (Galeano et al. 
1990); Podarcis pityusensis (Roca & Hornero 1991, 1992); 
Podarcis lilfordi (Hornero & Roca 1992, 1994); Lacerta agilis 
(Sharpilo et al. 2001); Lacerta viridis (Kirin 2002).

Geographic range: Spain (Roca et al. 1986); Ukraine 
(Sharpilo et al. 2001); Bulgaria (Kirin 2002).

Remarks: Species of the Acuariidae are mainly parasites 
of the upper alimentary tract of birds, although several species 
occur in mammals (Anderson 2000). Acuariid nematodes re-
quire an arthropod intermediate hosts; lizards may serve as para-
tenic hosts (Anderson 2000). Asaccus elisae represents a new 
host record. To the best of our knowledge, this is the first report 
of larval acuariid nematodes in lizards of Turkey.

Centrorhynchus aluconis (Müller, 1780)
Prevalence and mean intensity: 3 of 49 (6%), 2. Temporal 
distribution: 22 June 2010, one host with two parasites; 23 June 
2010, two hosts with three and one parasites. Site of infection: 
intestine. Other Turkish records: none.

Other reports: Bufo melanostictus (Subramanian 1927); 
Rana tigrina (Subramanian 1927); Rhabdophis ceylonensis 
(Subramanian 1927); Natrix natrix (Lewin 1992); Strix aluco 
(Dimitrova & Gibson 2005). 

Geographic range: Europe, Asia, Poland, Russia, 
Ukraine (Petrochenko 1958).

Remarks: Adults are parasites of owls and hawks; sexual-
ly immature parasites have been reported in cats; paratenic hosts 
are frogs, lizards and snakes (Petrochenko 1958). Asaccus eli-
sae represents a new host record for C. aluconis. Turkey is a new 
geographical record.
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Table 1A. Helminth parasites reported from Turkish lizards. References: 1. Schad et al. (1960); 2. Tinar (1982); 3. 
Tinar (1983); 4. Saygi & Olgun (1993); 5. Yildirimhan et al. (2006); 6. Gurelli et al. (2007); 7. Yildirimhan et al. 
(2008); 8. Yildirimhan et al. (2009); 9. Düşen et al. (2010); 10. Yildirimhan et al. (2011); 11. Düşen et al. (2013); 
12. Incedoğan et al. (2014); 13. Birlik et al. (2015); 14. Roca et al. (2015); 15. Birlik et al. (2016); 16. Roca et al. 
(2016); 17. Roca et al. (2016); 18. Present study.

Host family Agamidae Anguidae Blanidae Gekkonidae Scincidae

Host species Paralaudakia 
caucasia

Stellagama 
stellio

Anguis 
fragilis

Blanus 
strauchi

Asaccus 
elisae

Hemidactylus 
turcicus

Chalcides 
ocellatus

Digenea
Brachylaemus sp., metacercariae - - - - - - 12
Plagiorchis molini - - - - 18 - -
Cestoda
Oochoristica tuberculata 5 - - - - - 12
Diplopylidium noelleri, larvae - - - - 18 - -
Joyeuxiella pasqualei, larvae - - - - - 3 -
Nematoda
Aplectana sp. - - - 9 - - -
Atractis dactyluris - - - - 18 - -
Acuaridae gen. sp., larvae - - - - 18 - -
Ascaridoidea gen sp. (larva) - 5 - - - - -
Cosmocerca ornata - - 9 - - - -
Entomelas entomelas - - 1, 9 - - - -
Foleyella candezei 5 5 - - - - -
Moaciria icosiensis - - - - - - 12
Oswaldocruzia filiformis - - 1, 9 - - - -
Oxysomatium brevicaudatum - - 1, 9 - - - -
Parapharyngodon bulbosus - - - - - - 12
Parapharyngodon kasauli - 5 - - - - -
Parapharyngodon micipsae - - - 8 - - -
Parapharyngodon tyche 5 5 - - - - -
Pharyngodon inermicauda - - - - - - 12
Pharyngodon mamillatus - - - - - - 12
Pharyngodon spinicauda - - - 9 - - -
Rhabdias bufonis - - 9 - - - -
Skrjabinodon aegyptiacus - - - - - - 12
Spauligodon azerbajdzanicus - - - - 18 - -
Spauligodon eremiasi - - - - 18 - -
Spauligodon laevicauda - - - - - 2, 3, 6, 7 -
Spauligodon cf. tarentolae - - - - 18 - -
Spauligodon sp. - - - - 18 - -
Spinicauda sonsinoi - - - - - - 12
Strongyluris calotis - 5 - - - - -
Thelandros baylisi 5 - - - - - -
Thelandros taylori - 5 - - - - -
Thelastomoides sp. (accidental) - - - 8 - - -
Acanthocephala
Centrorhynchus aluconis - - - - 18 - -
Macracanthorhynchus catulinus - - - - - 7 -
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Discussion
Forty-four (90%) of 49 Asaccus elisae harboured 803 
helminths representing nine species: 22 geckoes har-
boured one species; 20 geckoes harboured two spe-
cies and three harboured three species. There were 
13.6 ± 25.5 SD helminth individuals per infected host 
and 1.4 ± 0.8 helminth species per infected host.

To the best of our knowledge, only 26 (40%) of 
the 69 lizards reported to occur in Turkey (Uetz 2012) 
have been examined for helminths (Table 1): slow 
worm Anguis fragilis (Schad et al. 1960, Düşen et al. 
2010); European green lizard Lacerta viridis (Schad 
et al. 1960); Crimean wall lizard Podarcis tauricus 
(Schad et al. 1960); Turkish gecko Hemidactylus 
turcicus (Tinar 1982, 1983, Yildirimhan et al. 
2008); dwarf lizard Parvilacerta parva (Saygi & 
Olgun 1993); Caucasian agama Paralaudakia cau-
casia (Yildirimhan et al. 2006); roughtail rock aga-
ma Stellagama stellio (Yildirimhan et al. 2006); 
Danford’s lizard Anatololacerta danfordi (Gürelli 
et al. 2007); Turkish worm lizard Blanus strauchi 
(Yildirimhan et al. 2009, Düşen et al. 2010); Balkan 
emerald lizard Lacerta trilineata (Yildirimhan et al. 
2011); Pleske’s racerunner Eremias pleskei, Strauch’s 
racerunner Eremias strauchi, and suphan racerun-
ner Eremias suphani (Düşen et al. 2013); ocellated 
skink Chalcides ocellatus (Incedoğan et al. 2014); 
Anatolian lizard Apathya cappadocica (Birlik et al. 
2015); Uzzell’s lizard Darevskia uzzelli, Bendimahi 
lizard D. bendimahiensis, and Van lizard D. sapphirina 
(Roca et al. 2015); Lebanon lizard Phoenicolacerta 
laevi (Birlik et al. 2016); spiny-tailed lizard Darevskia 
rudis (Roca et al. 2016), Clarks’ lizard Darevskia clar-
korum, Georgian lizard (red-belied lizard) D. parvula, 
Radde’s lizard D. raddei, Valentin’s lizard D. valen-
tini, Armenian lizard, D. armeniaca, unisexual lizard 
(white-bellied lizard) D. unisexualis (Roca et al. 2016).

Additional studies will be required before 
the component community of helminths infecting 
Turkish lizards can be characterized. Currently, we 
can say that Turkish lizards are infected mostly by 
generalist helminths, i.e. helminth species that infect 
more than one host species.
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