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Successful treatment of Ophionyssus natricis with
afoxolaner in two Burmese pythons (Python molurus

bivittatus)
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The efficacy of afoxolaner was evaluated in two captive Burmese python snakes, which were naturally infested
with Ophionyssus natricis mites. The administration of a single oral dose of afoxolaner eliminated live O. natricis
mites from both snakes by Day 3. Environmental samples collected from the snakes’ terrariums were negative

for dead mites by Day 30.

Introduction

Ophionyssus natricis (the snake mite) is a common cause
of parasitic dermatitis in captive snakes, where it may be
found under scales and around the nostrils, infraorbital
cavities and eyes.! Afoxolaner, an isoxazoline antiparasitic
agent, is an oral option labelled for use in dogs for treat-
ment of fleas and several species of ticks. The isoxazoli-
nes act at the y-aminobutyric acid (GABA) receptor
(GABA-R) and L-glutamate-gated (Glu) chloride channels,
present at peripheral neuromuscular sites of inverte-
brates. They have been shown to have excellent efficacy
against mite parasites with few adverse effects, and have
been used in several exotic pet species.? The study
reported here aimed to evaluate the effectiveness of
afoxolaner against the ectoparasite O. natricis in two
Burmese pythons (Python molurus bivittatus).

Ethics

The Ethics Committee of the UAEM University Center
Amecameca approved this study protocol (registry no.
CBA/cdUAEM/63/2019).

Case description

Two Burmese pythons were presented to Clinica Veteri-
naria Fauna with complaints of scales in a disorderly pat-
tern, mobile black spots, depression and difficulty in
moulting, without loss of appetite (Figure 1). One was a
2-year-old albino male, weighing 1,139 g and 135 cm
long, and the other a female weighing 1,694 g and
144 cm long. The snakes were housed in separate

Accepted 22 July 2020
Sources of Funding: This study was self-funded.
Conflict of Interest: No conflicts of interest have been declared.

homes within acrylic terraria using pleated absorbent
paper as a substrate. The environmental temperature for
each was regulated with thermal plates and held in the
range of 28-30°C. The snakes were provided with fresh
water in drinking troughs and were fed an adult rat every
10 days. The owners gave their informed consent for the
enrollment of their pets in the study.

A diagnosis of O. natricis (Figure 2) was made through
the collection of mites by direct swabs and acetate tape,
visualization under the microscope at magnifications of
x10 and x40, and morphometric identification of the spec-
imens.

On Day 0, each snake received a single oral dose of
2 mg/kg afoxolaner (Nexgard, Merial) by orogastric tube,
calculated using an allometric scale, using a base dose of
2.5 mg as reported in dogs. Clinical evaluations were
repeated on days O, 1, 3, 10, 20 and 30 after

Figure 1. Affected Burmese python with Ophionyssus natricis mites
situated among scales (black spots).
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Figure 2. Dorsal view of Ophionyssus natricis enlarged and
photographed with a cell phone through a microscope at x40
magnification.

Table 1. Ophionyssus natricis-positive pythons and environmental
samples in pre- and post-treatment evaluations

DayO Day1 Day3 Day10 Day20 Day30

Pythons with  20of2 20of2 00of2 0of2 0of2 0of2
live mites

Environment 0of2 20of2 20of2 0of2 10of2 0of2
with dead
mites

administration of afoxolaner. White paper was used on
the floors of terraria to facilitate observation of dead mites
and was replaced at each evaluation. Animals were
observed within their usual environments and monitored
for changes in feeding and other behaviour, defaecation
and moult, weight loss and presence of injuries.

On each day of clinical evaluation, the snakes were
resampled by direct swab and acetate tape for the pres-
ence of mites on the skin, and the flooring of terraria were
examined for live and/or dead parasites. On Day 1 post-
treatment, both pythons were positive for live O. natricis
and their respective environments harboured dead mites.
Beginning with Day 3 and persisting through the remain-
der of the study, no live mites were found on either
snake. However, dead ectoparasites were still observed
from environmental samples on days 3 and 20. Environ-
mental samples were negative on days 10 and 30
(Table 1). No adverse effects were observed during the
30 day study period.

Discussion

Relatively little evidence is available regarding treatment
options for O. natricis infestation of snakes. Pyrethrins
and pyrethroids have been used to treat mites on reptiles;
however, both drugs have the disadvantage of needing to
be removed by aggressive rinsing in order to avoid sys-
temic absorption and toxicity.> Selamectin has been
reported to be effective against O. natricis infestations in
boa constrictors, using a dose of 6 mg/kg applied topically
to one-third of the head once a week for two weeks.* The
snakes' enclosures also were cleaned with a 2% trichlor-
fon hydrochloride solution applied once weeky for three
times with no mites reported three months after treat-
ment.* Ivermectin was reported to be effective against
adult mites when applied at a dose of 0.2 mg/kg three
times in two weeks, although it may be ineffective
against larvae.® In addition, ivermectin may cause fatal
toxicity in some snakes.®

In the present study, a single oral dose of afoxolaner at
2 mg/kg body weight eliminated live mites from the skin
of two Burmese pythons beginning on Day 3 of evalua-
tion, which demonstrates the rapid speed of kill for this
compound. Both snakes remained negative for live mites
through to Day 30 without adverse effects. One of the
two environmental samples was positive for dead mites
on Day 20 after initially being negative on Day 10, which
was presumably the result of environmental contamina-
tion despite changing of substrate at each evaluation.

References

1. Hoppmann E, Barron HW. Dermatology in Reptiles. J Exot Pet
Med 2007; 16: 210-224.

2. Sojka PA. Therapeutic review: Isoxazolines. J Exot Pet Med 2018;
27:118-122.

3. Rockwell K, Mitchell MA. Antiparasitic. In: Divers SJ, Stahl SJ
eds. Mader’s Reptile and Amphibian Medicine and Surgery, 3rd
edition. Amsterdam: Elsevier, 2019; 1,165-1,170.

4. Kurtdede A, Haydardedeoglu AE, Kar S. Bir Boa constructor'da
Ophionyssus natricis enfeksiyonu ve sagaltimi. Kafkas Univ Vet
Fak Derg 2009; 15: 323.

5. Dik B. The first case of Ophionyssus natricis (Gervais, 1844) on a
sea snake (Natrix tessellata, Laurente 1768) (Reptilia: Squamata:
Colubridae) in Turkey. Turkie Parazitol Derg 2012; 36: 112-115.

6. Hahn A, D'Agostino J, Cole GA. Secondary ivermectin poisoning
in South American green snakes (Philodryas baroni). Vet Record
Case Report 2014, 2: e000053.

Résumé - L'efficacité de I'afoxolaner a été évaluée chez deux serpents python birmans captifs, naturelle-
ment infestés par des acariens Ophionyssus natricis. L'administration d'une dose orale unique
d'afoxolaner a éliminé les acariens O. natricis vivants des deux serpents a jour 3. Les échantillons environ-
nementaux prélevés dans les terrariums des serpents étaient négatifs pour les acariens morts a jour 30.

Resumen - Se evalud la eficacia de afoxolaner en dos serpientes pitén birmanas cautivas, que estaban
naturalmente infestadas con dcaros Ophionyssus natricis. La administracién de una sola dosis oral de afo-
xolaner eliminé los 4caros O. natricis vivos de ambas serpientes en el dia 3. Las muestras ambientales
recolectadas de los terrarios de las serpientes dieron negativo para dcaros muertos en el dia 30.

Zusammenfassung — Die Wirksamkeit von Afoxolaner wurde bei zwei Burmesischen Pyton Schlangen in
Gefangenschaft, die auf natlrlichem Weg mit Ophionyssus natricis Milben infiziert worden waren, evalu-
iert. Die Verabreichung einer einzigen Dosis Afoxolaner per os eliminierte lebende O. natricis Milben von
beiden Schlangen am 3. Tag. Umweltproben, die aus den Terrarien der Schlangen genommen wurden,
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zeigten am 30. Tag keine toten Milben mehr.
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Resumo - A eficacia do afoxolaner foi avaliada em duas cobras python birmanesas de cativeiro, que foram
naturalmente infestadas com dcaros Ophionyssus natricis. A administragao de uma Unica dose oral de afo-
xolaner eliminou acaros O. natricis vivos de ambas as cobras no dia 3. As amostras ambientais coletadas
dos terréarios das cobras foram negativas para dcaros mortos no dia 30.
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