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INTRODUCTION

The desert tortoise of northeastern Mexico (Gopherus 
berlandieri ) is a species of reptile that is commonly 
kept as a pet, mainly in its natural area of distribu-
tion.1 Myiasis is the infestation of living tissues with 
dipteran larvae.2 Turtles become infested when adult 
sarcophagus or hornflies deposit their eggs or 1st in-
star larvae on areas of broken skin. The information 
available on the exact taxonomic classification of the 
agents that cause myiasis in reptiles is limited. Cases 
of myiasis in turtles caused by larvae of Lucilia ampul-
lacea, Villeneuve, Calliphora vicina, Lucilia coeruleivir-
idis and Sarcophaga cistudinis have been described.3,4 
Musca domestica (common house fly) is a rare cause 
of myiasis despite its abundant presence in the en-
vironment5 and may produce disease in human and 
animal tissues. Although adult flies are not parasitic, 
they can lay their eggs in necrotic tissue or wounds.2 
This report describes the use and effectiveness of 
milbemycin oxime in combination with afoxolaner for 
the control of fly-larvae-infested wounds in desert 
tortoises.

CASE DESCRIPTIONS

Three tortoises of the species Gopherus berlandieri, 
which were kept in captivity, were presented separately 
to the Veterinary Clinic FAUNA after injuries caused by 

various kinds of trauma were contaminated with house 
fly larvae (M. domestica).

Signalment and history

Case 1

A female adult tortoise weighing 1.230 kg presented 
with a five-day-old fistulated nodular lesion of unknown 
origin in the cervical area. The lesion presented with in-
termittent haemorrhage, and visual evaluation showed 
an abundant presence of fly larvae giving off a fetid 
odour (Figure 1).

Case 2

An unsexed baby turtle weighing 58 g presented 12 h 
after being attacked by a domestic dog. The wounds 
were perforating with communication from the outside 
to the coelom and gave off a fetid odour. Aseptic handling 
with saline solution revealed an abundance of fly larvae.

Case 3

An unsexed juvenile tortoise weighing 370 g and treated 
for significant injuries caused by a domestic dog attack 
presented detachment of the keratinised layer of the 
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plastron and fracture of the gular shields, which were 
contaminated with fly larvae.

Treatment approach and outcome

The larvae were collected for later visualisation under 
the microscope and identification (Figure 2).6 Superficial 
larvae were removed from each lesion by washing with 
sterile saline solution. Antimicrobial therapy with en-
rofloxacin at 5 mg/kg daily and analgesic therapy with 
meloxicam at 0.2 mg/kg daily and tramadol at 10 mg/kg 
daily were prescribed. Case 2 required assisted feed-
ing. In all three cases, larvicide treatment also was ad-
ministered in the form of milbemycin oxime 1 mg/kg 
and afoxolaner 5 mg/kg (Nexgard Spectra; Boehringer 
Ingelheim), orally through a rigid orogastric tube after 

tablet maceration and dilution in 50% dextrose solu-
tion. Each tortoise was housed in a 35 x 19 x 12.5 cm 
plastic container with an average temperature of 28°C 
and 60% humidity. In Cases 1 and 2, the presence of 
dead larvae in the container was noted at 6 h, while in 
Case 3, larval death was observed 5 h after administra-
tion of the larvicide treatment. All live larvae had been 
eliminated from wounds at the 12-h time point of ob-
servation. Each tortoise continued antimicrobial and an-
algesic treatment, and aseptic management of wounds 
for seven (Case 2), 10 (Case 1) and 15 (Case 3) days. No 
adverse effects were observed during these periods of 
observation.

DISCUSSION

In this report, we describe a rare dermal myiasis in de-
sert tortoises resulting from M. domestica. There is rel-
atively little evidence available regarding safe treatment 
options for myiasis in turtles. The use of ivermectin is 
contraindicated in turtles because toxicity has been 
reported.7 The successful use of milbemycin oxime in 
other species for the control of ectoparasites has been 
reported.8 The effectiveness of afoxolaner, spinosad, 
milbemycin and nitenpyram has been compared for the 
control of myiasis in domestic animals such as dogs,9 
reporting sufficient effectiveness of milbemycin. 
Afoxolaner has proven to be effective for the control of 
myiasis,10 as well as for other types of ectoparasites. It 
is a good option for use in tortoises as its use has been 
reported in snakes,11 and other isoxazolines, such as 
lotilaner, have been used in amphibians.12 In the pre-
sent study, a single oral dose of milbemycin oxime at 
1 mg/kg and afoxolaner at 5 mg/kg eliminated all live 
larvae from wounds within six hours postadministra-
tion, which demonstrates the rapid action and effec-
tiveness of this compound. Live larvae were partially 
eliminated at six hours and completely eliminated by 
12-h postadministration.

CONCLUSION

A single oral dose of the combination of milbemycin 
oxime at 1 mg/kg and afoxolaner at 5 mg/kg (Nexgard 
Spectra; Boehringer Ingelheim) was found to be effec-
tive in eliminating fly larvae from infested wounds in 
three desert tortoises without adverse effects.
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F I G U R E  1   Tortoise with abundant presence of fly larvae.

F I G U R E  2   Creamy white, cylindrical larvae with characteristics 
corresponding to Musca domestica.
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Résumé
Xxxxxxxx.

摘要
米尔贝肟和阿福拉纳联合用药对感染苍蝇幼虫的沙漠陆龟的疗效进行了评估。口服米尔贝肟和阿福拉纳联合用药消除了
寄生虫感染，对陆龟没有产生任何明显的不良影响。

Zusammenfassung
Die Wirksamkeit der Kombination von Milbemycin Oxim und Afoxolaner wurde bei Wüstenschildkröten, die 
von Fliegenlarven befallen waren, evaluiert. Die perorale Verabreichung der Kombination Milbemycin Oxim und 
Afoxolaner eliminierte den Befall, ohne offensichtliche Nebenwirkungen bei den Schildkröten auszulösen.

要約
ハエの幼虫が寄生したサバクガメを対象に、ミルベマイシンオキシムおよびアフォキソラネルの併用投与の有効性を評価
した。ミルベマイシンオキシムおよびアフォキソラネルの併用剤を経口投与したところ、カメに明らかな副作用を与えるこ
となく、駆虫することができた。

Resumo
A eficácia da associação de milbemicina oxima e afoxolaner foi avaliada em tartarugas do deserto infestadas por 
larvas de moscas. A administração oral da combinação de afoxolaner e milbemicina oxima eliminou a infestação 
sem gerar nenhum efeito adverso evidente às tartarugas.

RESUMEN
Se evaluó la eficacia de la combinación de milbemicina oxima y afoxolaner en tortugas del desierto infestadas con 
larvas de mosca. La administración oral de la combinación de milbemicina oxima y afoxolaner eliminó la infestación 
sin generar efectos adversos evidentes en las tortugas.
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