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ABSTRACT

Sarcoptic mange infestation is a significant constraint in commercial rabbit rearing due to its detrimental
effects on rabbit growth, productivity, and wool quality. In this study, the effectiveness of ivermectin and
permethrin against 39 naturally infected S. scabiei rabbits (both sexes; age, 1-2 years) was evaluated. The
infected rabbits were divided into a low-infestation group (n = 16 rabbits), a medium-infestation group (n =
11 rabbits), and a severe-infestation group(n =9 rabbits) based on the severity of S. scabiei infestation. In the
moderate group, ivermectin was given to 5 infected rabbits subcutaneously (200 pg kg™ body weight), while
permethrin (applied topically on lesions) was given to 4 infected rabbits at weekly intervals. Similarly, each
of the 4 infested rabbits of the severely infected group was given ivermectin and permethrin, respectively.
Likewise, each of the 8 rabbits in the low-infested group was given ivermectin and permethrin, respectively.
In addition, for comparison 3 infected (1 selected from each group) and 3 healthy rabbits were designated as
infested controls and negative control (no treatment was given), respectively. Before treatment, all infected
rabbits have intense pruritus and a high degree of alopecia and crust formation. Notably, viable mites and
their eggs were found microscopically. The response rate of the severely infected rabbits was slower after 1%
treatment dose than the medium group. However, a significant reduction in the severity of mange infestation
resulted in both groups after 2" dose. Moreover, 80-90% of the cutaneous lesions recovered in rabbits received
the permethrin group. All rabbits of the moderate group completely recovered after 3% treatment dose. While
all rabbits of the severely infected group recovered completely after 4" dose. It was concluded that both
ivermectin and cost-effective permethrin are equally important in the control of mange infestation in rabbits.
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preferences towards rabbit meat (Khan et al., 2014). This
shift is largely driven by the meat’s high protein content
(Khan et al., 2016) and its beneficial polyunsaturated fatty
acids (Khan et al., 2018). The conducive agro-climatic
conditions and availability of suitable feed resources in
areas like Khyber Pakhtunkhwa have provided a favorable
environment for rabbit farming (Khan et al., 2017a, b).
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This advantageous setting has facilitated the growth of
rabbit farming in the region, leading to a transition from
small-scale family consumption to medium and large-
scale commercial production operations (Khan et al.,
2021). However, despite the promising prospects of rabbit
farming, challenges such as Sarcoptic mange infestation
pose significant economic constraints on farm animals (De
and Dey, 2010). Sarcoptes scabies (Acari: Sarcoptidae)
is a ubiquitous ectoparasite affecting more than 100
mammalian species globally (Alasaad et al., 2011a).
Scabies, caused by S. scabiei mites, is a disease with
global significance, impacting both human and animal
populations (Walton et al., 2004). The highly contagious
nature of scabies can lead to the spread of the disease on
farms, with a single case having the potential to rapidly
spread within crowded populations (McCarthy et al.,
2004), which may entail devastating mortality in wild and
farm animals (Radostits et al., 2006), with huge economic
losses (Dagleish et al., 2007), affecting the world animal
trade (Alasaad et al., 2011b). Sarcoptic mange has been
recognized as an emerging infectious disease of rabbit
colonies caused by S. scabiei (Mitra et al., 2014). Though
the disease is considered to be less dangerous in the
initial phase, however, in neglected cases the condition
is associated with serious economic losses (Kachhawa et
al., 2013). Numerous studies have been conducted against
S. scabiei in farm animals, nevertheless, to the best of
our knowledge, no study has been reported of.S. scabiei
infestation in indigenous rabbits of Pakistan. Therefore, it
is imperative to know the efficacy of drugs used in their
treatment is critical for effective disease control. The
current study was conducted to_evaluate the efficacy of
two commonly used therapeutic agents i.e. ivermectin and
permethrin against S. scabiei in indigenous rabbits.

Materials and methods

A total of 39 indigenous rabbits, of mixed gender
and aged between 1 to 2 years, were found positive for
S. scabiei through skin scraping examination. These
infected rabbits were then categorized into 3 groups
based on the level of severity of their infections: low (L;
n = 16), medium (M; n = 11 rabbits), and severe (S, n =
9 rabbits). Half of the rabbits in the L group were treated
with ivermectin (MI; 200 pg kg' body weight) injected
subcutaneously, whereas the other half by permethrin
cream (MP; Lotrix®; 5% w/w), applied topically on the
cutaneous lesion. Similarly, 6 rabbits in the M group were
treated with ivermectin (SI; 200 pg kg' body weight)
injected subcutaneously, whereas the other 5 were by
topical application of permethrin cream (SP; Lotrix®; 5%
w/w). Likewise, in the S group, four infected rabbits were
treated with ivermectin and 5 were treated with permethrin

cream, respectively. All treatments were repeated at weak
intervals till the complete recovery of infected rabbits.
Rabbits in each sub-group were housed individually per
cage. In addition, for comparison 3 infected rabbits (1 from
each group) were kept as infested control, and 3 healthy
rabbits were kept in a separate group as a negative control
with no treatment. Before treatment, infected rabbits were
examined clinically for the presence of cutaneous lesions
on the entire body and then examined post-treatment
weekly till the complete recovery of the rabbits. Diagnosis
for S. scabiei was performed by standard procedure of
skin scrapping as reported by Soulsby (1982) at weekly
intervals. Briefly, the sample (0.5 g) was collected through
scalpel blade in petri dish from the affected areas such
as the mouth, nose, eyelids, and area around the external
genitalia by using deep skin.scraping materials of each
infected rabbit, .and subjected to digestion with 10%
KOH solution: The digested materials were centrifuged
and sediments were examined under low (10X) power of
microscope (ISH 500) for the detection of mange agent as
well as'its morphology.

Results and discussion

Morphologically, S. scabiei mites were observed to
have a rounded body with shorter legs, along with several
transverse rigid and triangular scales on the dorsal part
as described by (Urquhart et al., 1996). It’s noted in the
literature that S. scabiei and Psoroptes cuniculi are the
predominant mite species affecting rabbits. However,
minor cases of infestation by Demodex, Malassezia, and
Cheyletiella species have also been reported (Arsalan et
al.,2008; Panigrahi et al., 2014). Interestingly, our findings
align with those of Kaya et al. (2010), who also reported
S. scabiei infestation in New Zealand white rabbits.
This consistency in findings across different studies
underscores the significance of S. scabiei as a common
parasite affecting rabbits and emphasizes the importance
of effective management and treatment strategies to
control infestations and maintain rabbit health.

Table I presents data on the clinical manifestations
observed in rabbits infected with S. scabiei before the
initiation of treatment. Common signs included pruritus
(itchiness), lichenification (thickened skin), alopecia (hair
loss), and the presence of dry, scaly crusts. These clinical
signs were observed primarily on the nose, around the eyes,
ears, paws, and external genitalia of the infected rabbits.
Specifically, severely infected rabbits exhibited more
intense itching, a severe degree of hair loss, and extreme
crust formation compared to rabbits with lower infestation
levels. Additionally, infected rabbits were lethargic, with
disfigured faces and rough body coats. The severity of
irritation prompted rabbits to scratch the lesions with their
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Table I. Clinical manifestation and parasitological examination of the mange-infested rabbits prior to treatment.

Groups Category Gross lesion Score
I Low* Lesions are confined to the mouth region +

II Medium** Lesions extended to facial area including ear ++
11 Severe*** Lesions covered facial area, external genitalia and paws ++++

*Absence of crust formation and no sign of erythema. **the sign of itching and crust formation are moderate. ***Greater intensity of itching, severe

degree of alopecia, erythema of the skin, and extreme crust formation.

front paws, exacerbating the discomfort and potentially
leading to further skin damage. On the other hand, the
degree of mange infestation was moderate in the medium-
infected groups. The feed intake was also reduced in the
mange-infested rabbits. Willis et al. (2006) reported that
Sarcoptes mite burrows in the stratum corneum of the host’s
skin during infestation for the entire life cycle process. As
the infestation preceded, the number of mites significantly
increased triggering intense itching, the rapid development
of cutaneous inflammation and crusted skin lesions as well
as general erythema of the skin (Stewart et al., 2011; Mitra
et al., 2014). The findings of the present study, which
include high pruritus (itching), scab formation on the skin,
and lichenification in specific areas, are consistent with the
observations made by Panigrahi ef al. (2014). In their study
on New Zealand rabbits, similar clinical signs were noted,
including itching, scab formation, and lichenification in
specific anatomical areas such as the mouth area, edge of
the pinnae (ears), lower jaw, and limbs.

Before the initiation of treatment, mange-infested
rabbits exhibited a higher degree of pruritus (itching), and
skin scrapings revealed the presence of numerous viable
S. scabiei mites, and their eggs per slide. This indicates
a heavy infestation burden in these rabbits. Notably,
the recovery rate, characterized by crust shedding and
intensity of itching, was slower in severely mange-infested
rabbits compared to those with moderate infestation levels
in both treatment groups on the 7" day post-treatment.
This suggests that the severity of the infestation influenced
the response to treatment, with more severe cases
requiring more time to show improvement. However, with
continued treatment, a reduction in the severity of mange
infestation was observed in all groups after the second
dose. Approximately 80-90% of the cutaneous lesions
had recovered in rabbits treated with permethrin after the
second dose. Furthermore, rabbits with moderate mange
infestation fully recovered in response to both treatment
groups after receiving the third dose. Finally, rabbits in
the severe infestation group achieved complete recovery
by the 28" day post-treatment. This indicates that while
severe cases may take longer to resolve, with appropriate
treatment, significant improvement and eventual full
recovery can be achieved. These findings underscore the

effectiveness of both ivermectin and permethrin in treating
S. scabiei infestation in rabbits and highlight the importance
of continued monitoring and treatment to ensure complete
resolution of the condition. Moreover, the microscopic
examination of the skin scrapping revealed the presence of
neither S. scabiei nor their eggs in all rabbits. A previous
research study reported the successful use of ivermectin,
doramectin, benzyl benzoate, and pheniramine maleate in
mange infestation in rabbits (Kaya et al., 2010; Kachhawa
et al., 2013). Ivermectin possesses antiparasitic and
immunomodulatory properties. By attaching to glutamate-
gated chloride channels in nerve and muscle, ivermectin
inhibits synaptic transmission in invertebrates, including
mosquitoes. This causes hyperpolarization, paralysis, and
invertebrate mortality (Meyers et al., 2015). Permethrin
affects on insects neurological systems by interfering
with sodium channels, disrupting neuron activity and
causing muscles to spasm, resulting in paralysis and death.
Permethrin functions as a moderate repellent and effective
via touch or ingestion (Tomlin, 2006). The successful
outcomes reported in these studies, along with the findings
of the present study, contribute to the body of evidence
supporting the use of these treatments in the management
of mange infestation in rabbits.

Conclusion

The present study underscores the successful
therapeutic management of S. scabiei mite infestation
in rabbits experiencing intense itching, cutaneous
inflammation, and crusted skin lesions. The findings
demonstrate that both permethrin, a cost-effective
treatment option, and ivermectin, which may be relatively
more expensive, are equally crucial for controlling
sarcoptic mange infestation in rabbits. The effectiveness
of these treatments is crucial for alleviating the discomfort
and welfare concerns associated with mange infestation in
affected rabbits.
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