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Rabbit’s Dermatophytosis

The Role of Sexual Dimorphism in Veterinary:
From Behavioral Insights to Reproductive
Management
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Rabbit’s

Dermatophytosis

Dermatophytes are the group of keratinophilic
fungi that cause superficial cutaneous infection.

Dermatophyte infection is not only a threat to
the health of small animals, but also an important
zoonotic and public health issue because of the
potential transmission from animals to humans

Dermatophytes, referred to as the ringworm fungi,
are traditionally divided into three closely related
genera, including Epidermophyton, Trichophyton,
and Microsporum spp,cause skin diseases in animals.

Sara Mahmoudpour

Veterinary student at
\| University of Tabriz

The transmission of these
zoophilic dermatophytes occurs
viainfective arthrospores coming
from the hair coat of infected
animals or the environment.

Dermatophytoses are common
fungal infections in rabbit farm,
laboratory, and pet rabbits

dermatophytosis is nearly
always caused by Trichophyton
var.mentagrophytes.

one exotic animal
practitioner, however,
feels that Microsporum
species infection

is most common,
especially in

house rabbits
Microsporum canis
and M gypseumare
isolated most
commonly, with

rare reports of other
Microsporum




Adult rabbits are practically always healthy
carriers and they constitute the fungal reservoirs.
Kits, which are quickly infected through contact
with their doe’s abdomen, often develop overt fungal
disease because of their immature immune systems.

At the age of about one month, at the start of
weaning, the clinical signs of fungal disease manifest
as a crusting dermatitis on the head (face, eyelids
and ears), nails, legs and back. Initially lesions are
not always circular; they are non-itchy, alopecic,
and erythematous with dry, yellowish-white scales
When severe hyperkeratosis and widespread crusted
lesions arepresent, particularly on the snout, ear edges
and legs, the dermatitis needs to be distinguished
from sarcoptic mange

Italy is the largest rabbit meat
producer in the European Union,
accounting for 44% of the market.
Dermatophytes have a prime
opportunity to colonizeand spread in
rabbit farms which produce meatfor
human consumption.

The farms are are at high
risk of fungal infections
because of overcrowding,
confinement in  small
cages, high temperatures
and humidity levels. With
no ventilationand suitable
lighting  systems  the

environment becomes a
reservoir of resistant fungal
spores and keratin material
from infected animals

The other risk factor
could be the high sensitivity
to stressors perturbs rabbits
and

lower natural defence
systems. Stressors include
drafts,  bright lights,
noise, change of cages
overcrowding,high animal
density per cage, and a
poor imbalanced diet.
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focusing on treating the environment is
crucial for disease control and farming profits.

Clinical manifestations tend to peak
consistently in a seasonal spring and autumn
pattern and whenever animals are particularly
stressed.

Fig. 3. Numerows canary crugts and large scales

wiere present on the head of rebbits with hair loss

rabbits are highly wvulnerable to T.
mentagrophytes and up to 70% are carriers,
followed by M. canis and M. gypseum .

stain) of Trichophylon menlagrophytes comphex
hyphae and conidia isolited from healthy rabbits
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Infected animals are more likely
to be infected with secondary
bacterial infections, especially by
Staphyloccus spp.

Besides rabbit farms, pet
rabbits can also carry and transmit
fungi to humans. Since rabbits
are becoming more popular as
pets and are often found in pet-
shops, fairs, shows and so on,
opportunities are more frequent
for contact with people who could
become infected.

Fig. 7. Culture of T. mentagrophytes: Surface of

colony show powder-like shape, while, looge
irregular mycelium on the edge [21] Collapse

T. mentagrophytes is the most
commonly encountered fungus in
pet rabbits
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Sexual

dimorphism,
referring to the physical,
behavioral, and physiological
differences

sciences. These differences,
primarily shaped by sexual
selection and environmental
pressures, significantly impact

planning,
strategies. This article explores
notable examples of sexual
dimorphism across various
animal species, highlights

discusses practical applications
n veterinary
to  improve
practices and efficiency in the
field.

: in biological and veterinary sciences.
¢ differences, observed in traits such as body size,
coloration, social behaviors, and even nutritional
requirements, directly or indirectly affect the lives
: of animals and their management. In veterinary
: medicine, recognizing and utilizing such knowledge
: can enhance disease diagnosis, create genderspecific
between males :
and females of a species, plays :
a pivotal role in veterinary :

. in  physical,
characteristics between males and females of the
: same species. These differences are often a result
: of sexual selection or adaptations to environmental
recent scientific studies, and :

hts to

sement
-'-' ilr*

Understanding sexual dimorphism is fundamental
These

nutritional programs, and improve reproductive
success in livestock and companion animals.
This article aims to define the concept of sexual

dimorphism, illustrate prominent examples across
: different species, review recent research in this
: domain, and provide practical insights into its
: applications in veterinary practice.

treatment protocols, nutritional :
and reproductive :

Definition and Foundations of Sexual Dimorphism
Sexual dimorphism refers to the differences
behavioral, and physiological

challenges, serving purposes such as better survival

: or greater appeal during mating.
medicine :
management :

When the sexes of a species are distinguishable
from each other that’s termed dimorphism which

happened under the influence of sexual selection not
: natural selection.
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¢ Markers of sexual dimorphism

Body size:The most noticeable attribute of SD is :
the difference in body size that have effect on body :
size in many mammalian species, but variations exist :
in the extent to which it is manifested. in genral adult :
males are larger than females.we can refer to some
species for this mark : in elephants (where males :
may be twice as large as females), several species :
of whales, sea lions, seals, kangaroos, brown rats :

(Rattus norvegicus) and weasels (Mustela nivalis).

Coloration: vibrant coloration in males ( such as :
a peacocks feathers) results from sexual selection. :
These traits not only attract females but also indicate :

healthier and genetically superior males.

Unique structures: biological weapons such as :
horns, antlers, tusks, and other prominent physical :
features that are typically found in males of certain :
species. These structures play critical roles in :
sexual selection, and their evolution is driven by the

competitive pressures males face:

: prefer
: prominent features as they are

1. Combatand Competition:
Structures like horns and
antlers are primarily used
in male-to-male combat to
establish  dominance. For
example, male deer (stags) use
their antlers in fights to secure
access to females during
the breeding season. These
features often grow larger
and more elaborate because
males with larger and stronger
structures have a higher chance
of winning conflicts and thus
reproducing.
2. Signals of Fitness:

These physical traits also
serve as signals of genetic and
physical fitness to potential
mates. Larger and well-
developed  structures can
indicate a male’s health, age,
and ability to gather resources
for survival. Females often
males with these

seen as indicators of superior
genetics.



3. Costs and Trade-offs:

While these traits provide
advantages in mating, they
often come with biological
costs, such as increased
energy demands for growth
and maintenance or reduced
agility and speed. The balance
between these costs and
reproductive success drives
the evolution of such features.
-

of  species

Examples
demonstrating such traits
include:

* The horns of dung beetles
used to defend territories.

 The tusks of male elephants
employed in combat and
dominance displays.

5‘“\wu ".H

* The antlers of moose, which
grow anew every year in
preparation for competitive
breeding.

© ©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Behavior: behaviors such as singing in male
birds, which signify their physical fitness and
overall health. Females often choose males with
more complex behaviors or appealing songs.

Examples of Sexual Dimorphism Across Species

1. Birds: In species like peacocks, males display
vibrant feathers to attract mates, while songbehaviors
in species like canaries are unique to males.

ol £ S ;
2. Mammals: Lions exhibit sexual dimorphism
through the male’s mane, a symbol of strength and
genetic fitness. Similarly, male elephants often have
larger tusks than females.

H:s.:;.' G ; : - - k.

3. Reptiles and Amphibians: Male crocodiles are
typically larger than their female counterparts, while in
frogs, males’ vocalizations are a critical aspect of mate
attraction.
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4. Aquatic Species: Male Betta fish
possess brighter colors compared to
females, aiding in mate attraction.

# RecentScientific Studies on Sexual Dimorphism
1. RNA Analysis in Japanese Quail: This
study employed RNA sequencing to investigate
sexspecific gene expression patterns in Japanese
quail. The findings highlighted similarities to
chickens in genes associated with brain development
and reproductive organs, offering insights for
breeding programs.

2. Morphological Differences in Mud Crabs: A
study on mud crabs revealed sexual dimorphism in
abdominal width and carapace length during early
growth stages, which could be leveraged to identify
gender in aquaculture management.

3. Morphometric Analysis of Menorcan Horses:
Research on Menorcan horses found notable
differences in the neck and hind limb structure
between males and females using twodimensional
morphometric  analysis, offering  practical
implications for selective breeding.

Practical Applications of Sexual Dimorphism
in Veterinary Medicine
1. Diagnosis and Treatment:

Certain diseases may present more frequently in
one gender or elicit varying responses to treatment.
For instance, hormonal and reproductive disorders
are more common in female horses, requiring
tailored treatment protocols.

2.Nutritional Management:
Sexual dimorphism can
guide genderspecific dietary
plans. Males, owing to larger
body sizes, often require
higher caloric and protein
intake, while females may
need specialized nutrition
during pregnancy or lactation.
3.Reproductive Programs:
Understanding genderspecific
traits is crucial for successful
reproductive ~ management.
For example, selecting male
bulls with desirable genetic
traits can enhance the quality
of offspring in cattle breeding
programs.
4.BehavioralManagement
and Daily Practices:
Genderbased  behavioral
differences  often  require
distinctmanagementstrategies.
Male animals in some species
exhibit aggressive behavior,
necessitating separate housing
or handling procedures.

¢ Conclusion:

Sexual dimorphism
provides invaluable insights
into animal behavior,

physiology, and requirements,
with extensive applications in
veterinary medicine. Recent
scientific advancements in this
field offer new opportunities
to enhance disease diagnosis,

nutrition management,
and reproductive success.
Effectively utilizing these

differences can significantly
improve the quality and
efficiency  of  veterinary
practices.
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