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Defensins represent an important group of antimicrobial peptides and are expressed in the skin
and other tissues of various mammalian species. These peptides participate in innate immunity,
aiding in the immune response. The objective of this work was to compare the levels of -
defensin gene expressions (cBD1 and ¢cBD103) in skin scrapings of the Poodle dogs with and
without dermatitis. Eight dogs with dermatitis and 13 healthy dogs from the Veterinary Hospital
and privately owned had collected skin scrapings. RNA extraction was obtained by Trizol®
reagent. mRNA expression levels were estimated by RT-PCR using the SYBR® Green One-step
Kit on the CFX96 Touch ™ Real-Time PCR Detection System (Bio-Rad, Hercules, CA, USA).
Data were compared by 5% Student's t-test. Relative cBD1 and ¢cBD103 genes expressions were
significantly higher in dogs with dermatitis (P<0.05). Dogs with dermatitis showed higher levels
of defensin expression, suggesting a possible immune response in the skin of these animals.
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INTRODUCTION , .
acids (YANG et al., 2002). a-defensins are secreted by

Antimicrobial peptides (PAMs) are molecules with a variable
number of amino acids that act to protect the host against
various types of microorganisms, such as Gram-positive and
Gram-negative  bacteria, fungi, viruses and protozoa
(HANCOCK, SCOTT, 2000; REDDY et al., 2004; MARR et
al., 2006). The main mechanism of action of most PAMs is
through rupture of bacterial membranes or by translocation of
the peptide into the cell, acting on intracellular targets
(HANCOCK, SAHL, 2006). Defensins are part of the innate
immune system, being one of the main secreted PAMs in
mammalian skin cells (HAZLETT, WU, 2011). The protein
structure of these molecules is in B-leaf form, with three
disulfide bonds and formed by six cysteine residues (YANG et
al., 2002). Defensins are classified into three classes according
to their structural characteristics: a-defensin, -defensin and 0-
defensin (YANG et al., 2002). a-defensins are made up of 29
to 35 amino acids, B-defensins have 38 to 42 amino acids and
0-defensins are the smallest defensins, with only 18 amino

neutrophils and gut cells, B-defensins secreted into the
conjunctive membrane, skin, oral mucosa, urogenital and
respiratory systems (YANG et al., 2002). While 6-defensins
are found only in nonhuman primates (SELSTED,
OUELLETTE, 2005). Bacterial resistance has motivated the
development of new antibiotics, which has encouraged much
research on new strategies to combat pathogenic
microorganisms through the therapeutic potential of MAPs
(HANEY et al., 2017). According to Afshar and Gallo (2013),
several functions of MAPs such as antimicrobial activity and
immune stimulators suggest that they may be promising
therapeutic agents. Many defensins have now been studied on
the skin of dogs with dermatological problems to determine if
there is a stimulation in the production of these defensins
during inflammatory and infectious processes (VAN DAMME
et al., 2009; SANTORO et al., 2011; LANCTO et al., 2013).
Atopic Dermatitis (AD) is an inflammatory skin disease, in
which the main symptom is pruritus followed by erythema,
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scaling and alopecia (HALLIWELL, 2006). The disease can
affect several species of horses (WHITE, 2005), felines
(MARSELLA, BENEDETTO, 2017) and dogs (BIZIKOVA et
al., 2015), including humans (SILVESTRE-SALVADOR et
al., 2017). The prevalence of AD can occur up to 15% in the
general dog population (HILLIER, GRIFFIN, 2001). The
expression of defensins has been widely investigated in dogs
with atopic dermatitis compared to healthy dogs (VAN
DAMME et al., 2009; LANCTO et al., 2013; SANTORO et
al., 2013). However, the results of the studies are still
divergent as to the defensing expression profiles. The use of a
canine animal model allows a more efficient control of
environmental and intrinsic variables (SANTORO et al.,
2013). In addition, poodle dogs have a considerable
predisposition to inflammatory skin processes such as
sebaceous adenitis (PEDERSEN et al.,, 2012). In order to
improvethe understanding, the effects of antimicrobial
peptides on dogs' skin immunity, this study aimed to estimate
the levels of B-defensin gene expression in skin scrapings of
Poodle dogs with and without dermatitis.

MATERIALS AND METHODS

Ethical aspects: All owners signed a consent form authorizing
the dogs' skin scraping. This study was developed following
the welfare standards of the National Animal Experimentation
Control Commission (CONCEA) and was approved by the
Animal Ethics Commission from Federal Rural University of
Amazon under 049/2015 protocol number.

Inclusion and exclusion standards: Dogs presenting skin
lesions and clinical (pruritus and alopecia) characteristics of
dermatitis were evaluated by anamnesis, physical examination
and laboratory tests through skin scrapings, fungal culture and
blood counts. Clinically healthy dogs with no history or
presence of dermatological disease were included in the
control group. The dogs used in this study were not on
glucocorticoids and systemic antibiotics for at least one month.
According to the owners only topical and systemic
antiparasitics were used in some dogs with injured skin.

Dog samples: The dogs with injured skin were between 4 and
14 years old, four males and four females, uncastrated and
with diet based on rations and natural food. Healthy dogs
(normal skin) were aged from five months to eight years, 11
males and two females, uncastrated and on a diet based on
rations and natural food.

Blood sampling and RNA extraction: The samples were
collected at the veterinary hospital and some animal
households. Skin scraping was performed using scalpel slides
and added into 1.5 mL tubes containing RNAlater. Then, the
samples were kept under low refrigeration at -80° C until RNA
extraction. Total RNA extraction was performed using Trizol®
reagent (Life Technologies Corporations, Carlsbad, CA, USA),
adapted from the original method described by Chomczynski
and Sacchi (1987), wusing a guanidine phenol and
isothiocyanate solution employing 1 mL of Trizol for every 1 g
of sample. Then, RNA concentrations were quantified using
NanoDrop ND-1000 spectrophotometer (Agilent, Santa Clara,
CA, USA). It was also possible to identify the purity of RNA
by the A260/A280 nm absorbance ratio.

Primers and RT-PCR conditions: The primers used were
c¢BD103 (Gene ID: 100170103), cBD1 (Gene ID: 611241) and

GAPDH (Gene ID: 403755) as endogenous gene, all at 60 °C.
The primers (Table 1) were developed with their gene
sequences by the PRIMER3 program.

Table 1. Genes and primer sequences for RT-PCR

Genes Primer sequences Sizes
(5°-37) (base pairs)

cBD103 Forward: GCCCTTGCTGTTCTTGATGC 157
Reverse: GCATTTTCGGCCAGTGGAAG

c¢BDI1 Forward: TGCTGGCTTCCTTACGGG 118
Reverse: TAACAGGTGCCATCGATCCT

GAPDH Forward: GGGCCAAGAGGGTCATCATC 167

Reverse: GATGCCGAAGTGGTCATGGA

cBD103= Canis Beta-Defensin 103; cBD1= Canis Beta-Defensin 1; GAPDH=
Glyceraldehyde-3-Phosphate Dehydrogenase.

mRNA expression levels were estimated through triplicate
using the SYBR® Green One-step RNA-to-Ct Kit (Applied
Biosystems, Foster City, CA, USA) following the
manufacturer's recommendations at a final volume of 10 ul
and analyzed on the CFX96 TouchTM. Real-Time Detection
System (Bio-Rad, Hercules, CA, USA). The Ct values were
obtained based on the threshold line that determines the end of
the RT-PCR exponential curve and the expressions of each
gene were determined by the 2" method, where the ACt
corresponds to the difference between the Ct of the target gene
and Ct of the endogenous gene.

Statistical analysis: Expression profiles were tested for
normality by the Kolmogorov-Smirnov test. Then, Student's
“t” test was applied to differentiate expression levels between
animals with and without dermatitis through the SAS
(University Edition) program. The significance level was p
<0.05.

RESULTS

The two evaluated defensin genes were expressed in the skins
of all analyzed animals. The B-defensinl gene (cBD1) has low
expression (below 1.0) in animals with normal skin and
moderate to high expression (from 1.0 to 1.2) in animals with
lesioned skin. Therefore, this difference being very significant
(p <0.05) (Figure 1). The B-defensin 103 gene (cBD103) has
already shown low expression in all animals (below 1.0).
However, the expression of the same gene for animals with
lesions were higher than animals without lesions (p <0.05)
(Figure 1).
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Figure 1. Profiles of the defensin gene expressions in dog skin of
animals with or without lesions
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DISCUSSION

B-defensins are considerably expressed in the skin of humans
and various animal species such as dogs (HARDER et al.,
2001; SANG et al., 2006; WINGATE et al., 2008). In this
research we can observe the expression of cBD1 and ¢cBD103
mRNA in the skin of dogs with atopic dermatitis and healthy
dogs. Dogs with atopic dermatitis had higher levels of cBDI
and ¢cBD103 defensin expression in the skin compared to
healthy dogs. These results are in agreement with findings in
the literature (VAN DAMME et al., 2009; SANTORO et al.,
2011; SANTORO et al., 2013), which also evaluated mRNA
expression of some defensins (¢cBD1, ¢BD2, ¢BD3 and
c¢BD103) in healthy atopic skin of dogs. However, Mullin et
al. (2013) who described mRNA expression for cBDI,
c¢BD103 and TLR2 in infected and uninfected atopic skin
samples, and also in healthy dog skin, but didn’t find no
significant differences in the level of transcription of these
defensins between healthy atopic dogs. CBD103 is the most
widely expressed B-defensin in dog skin (WINGATE et al.,
2008; LEONARD et al., 2012). However, in our study we
observed a higher expression of cBD1 in dogs' skin compared
to cBD103. Corroborating the results of van Damme et al.
(2009), who reported a significant increase of more than ten
fold in the expression of cBD1 detected in lesioned skin of
atopic dogs compared to normal skin, while normal skin
showed an increase of five fold compared to healthy skin. The
interesting is that the animals analyzed by Damme et al.
(2009) presented low ¢cBD103 gene expression, contrary our
findings, where the two defensins analyzed (cBD1 and
cBD103) were most expressed on lesioned than health skin
dogs. A research from Santoro et al. (2013) described a
significant expression only to cBD103 on atopic skin than
health skin of dogs. These differences may be some defensins
are involved in determinate immunologic challenger as well as
their expressions should vary depending of local and type of
collecting, as related by Lancto et al. (2013) and Santoro
(2018).

Some works relate that PAM expressions in dog and human
skin presente divergent results about defensin expression.
Some authors (GAMBICHLER et al., 2008; MULLIN et al.,
2013; VAN DAMME et al., 2013; LEONARD et al., 2018)
relate that may exist a tendency to reduce these PAMs on
atopic skin, due to alteration on cutaneous barrier, what should
increase the susceptibility to secondary bacterial infections.
However, Lancto et al. (2013) did not observe significant
differences for c¢cBD1 and c¢BD103 expressions between
animals with atopic dermatitis or other inflammatory
conditions as sebaceous adenitis and suggest that reduction of
defensin gene expressions is not a specific characteristic of
atopic dermatitis. Some hypothesis from Santoro et al. (2013)
based in previous studies (LAI, GALLO, 2009; AHRENS et
al., 2011; SCHITTEK, 2011) to explain the alterations in the
defensin production between atopic and health skin, they
suggest that may occur fluency of immunologic environment
local, cutaneous barrier alterations, degradations of proteins
and presence of inflammatory cells. The cytokines may be
involved with regulation of defensin expression on human and
dog skins with atopic dermatitis (VAN HOWELL et al., 2006;
DAMME et al., 2009). According to some works (MAEDA et
al., 2002; NUTTALL et al., 2002), the level of TNF-a should
be eclevated on lesioned dog skin com atopic dermatitis,
positively regulating the cBD1 expression. cBD1 was the
defensin most expressed, but we did not analyze TNF-a

expression to associate them. All animals in this research are
Poodle breed, but others breeds as Golden retriever and
Labrador present a polymorphism in ¢cBD103 gene, that is
responsible for hair dark coloration (CANDILLE et al., 2007,
LEONARD et al., 2012). The role of defensin in atopic
dermatitis and others dog skin infections is not yet fully
understood, and need a deep analyze of these peptides,
considering some variables as species, breed, sex, aging,
alimentation, environment conditions, immunological state and
recurrent infections. In conclusion, our study demonstrated
differences on canine defensin gene expressions between
atopic and health skin of dogs from Poodle breed, can suggest
us that the lesioned skin could be producing a possible
immunologic response through defensins. In other hands, there
are several questions to understand about the skin immunology
and defensin expressions and others skin inflammatory and
infection processes.
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