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ABSTRACT ARTICLE HISTORY
Atopic dermatitis affects 3-15% of the general dog population and Received 3 April 2017
it has been diagnosed by veterinarians up to 58% of dogs affected Accepted 28 July 2017
with skin disease. It is usually a life-long pathology which can be
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controlled, but it can be seldom cured. The present investigation Lactoferricin; verbascoside;
describes a case study in which lactoferricin and verbascoside are dog; atopic dermatitis
part of a formulation to obtain a dermatological lotion for canine
dermatitis treatment. The study was an open-label trial design of
two-week treatment. Thirty-eight dogs (23 females and 15 males),
with atopic dermatitis and secondary bacterial or yeast overgrowth
have been included. During treatment period the total clinical score
progressively decreased associated with an improvement in clinical
signs. No adverse effects were reported in any of the treated dogs. The
present research suggests that daily applications of tested emulsion
are effective in reducing bacterial overgrowth and clinical signs in skin
folds and atopic dermatitis.

-

1. Introduction

Atopic dermatitis (AD) affects 3-15% of the general dog population and it has been diag-
nosed by veterinarians up to 58% of dogs affected with skin disease (Hillier and Griffin 2001;
Hill et al. 2006). It is usually a life-long pathology which can be controlled, but it can be seldom
cured. It can be done on the basis of the most important clinical features, which include
pruritus associated with skin lesions, especially around the mouth, eyes, ears, elbow, carpal
and tarsal joints, digits, ventral abdomen and proximal region of tail (Marsella et al. 2013).
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Medicinal plants have been used as alternative treatments to improve skin inflammation, it
has been possible to develop newer and more potent topical and/or injectable drugs to treat
inflammatory skin complications (Kim et al. 2016; Maione et al. 2016). Some of them are used
as remedy for their anti-inflammatory and/or antiseptic activity. Mixtures of essential oils
from Mediterranean plants were tested as alternative approach for the management of canine
Malassezia otitis (Nardoni et al. 2016).

Canine AD is often associated/caused to/by bacterial (mainly staphylococcus) (Bradley
etal. 2016; Saridomichelakis and Olivry 2016) and fungal or yeast infection (mainly Malassezia
pachydermatis) (Saridomichelakis and Olivry 2016) of the damaged region, which are also
responsible of most of symptoms. Thus, antibiotic local treatment could represent an effec-
tive route to reduce the most relevant symptoms and to limit the skin infection. Among all
antibiotic agents lactoferricin is a natural antimicrobial peptide which shows a wide range
of activity against bacterial, fungal, viral and parasitic pathogens (Gonzalez-Chavez et al.
2009; Vogel 2012). Natural products are a significant source of novel antimicrobial com-
pounds, and an increasing number are being identified from mammalian sources, including
milk proteins. One example is the multifunctional iron-binding glycoprotein, lactoferrin and
its various derived peptides. This behaviour could be explained comparing the structure of
intact protein with structure of lactoferricin peptide, which was determined by Hwang
et al. in 1998 by NMR spectroscopy (Hwang et al. 1998). The antibacterial activity of lacto-
ferricin is thought to involve the disordering and alteration of the permeability of the bac-
terial membrane, resulting in inhibition of macromolecular biosynthesis and ultimately cell
death (Ulvatne et al. 2001).

Due to the above-described features, lactoferricin is a promising candidate as antimicro-
bial agent for local treatment of canine dermatitis. The present investigation describes
a case study in which lactoferricin is part of a formulation, together with verbascoside
(a caffeoyl phenylethanoid glycoside) and glycerophosphoinositol lysine (a sunflower leci-
thin-derived) to obtain a dermatological lotion for canine dermatitis treatment.

2. Results and discussion

The stability of the preparation was carried out on three different batches. The evaluation
of microbial contamination, carried out at the expiration of the observation period, shows
that the defined microbiological requirements are respected after 36 months of storage at
room temperature.

On the basis of the observed data, it is possible to conclude that the prepared lotion has
good long-term conservation stability at room temperature, without any significant alterations
in terms of organoleptic and physico-chemical properties and active principle titration.

During the first examination, veterinarians assigned to 21 dogs showed a CADESI score
3, to nine dogs a score 4 and to eight dogs a score 2. After 15 days from the first application
of the lotion the score showed a significant reduction: the majority of dogs treated showed
a CADESI score 1 (29 cases), five dogs had a score 0 and four dogs a score 2. Also lichenifi-
cation and alopecia reported a significant reduction; excoriation showed a negative trend.
A significant decrease was also reported in the Pruritus VAS. In cytological smears, the efficacy
of the product was evaluated determining the number of corneocytes, parameter of des-
guamation and so of the epidermal integrity. A significant decreasing in the number of
corneocytes was observed reducing the desquamation process.
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It has been recently demonstrated that some bacteria are responsible to trigger inflam-
matory response, in AD region, by exploiting the epidermal barrier defect (Nakatsuji et al.
2016). In our study after two weeks of treatment, bacteria were significantly reduced.
Moreover, despite the yeasts did not have a significant reduction, the score showed a reduc-
tion in most animals (n°31). Lactoferricin represents probably the active ingredient of our
formulation with antimicrobial activity. This activity could be related to membrane disturbing
effects, i.e. membrane permeabilisation and depolarisation (Sijbrandij et al. 2017). In fact on
Gram-negative bacteria, this peptide acts on lipopolysaccharides, whereas on Gram-positive
bacteria lactoferricin acts on lipoteichoic and teichoic acids (Bruni et al. 2016).

The primary antifungal mechanism of action of lactoferricin appears to be through direct
interaction with the fungal surface and disruption of the fungal membrane (Bellamy et al. 1992).

The damage due to skin inflammation can be improved for the presence in the lotion of
verbascoside too, a phenylpropanoid glycoside known for its antioxidant, anti-inflammatory
and photoprotective actions. In particular a precedent study demonstrated that verbascoside
promotes skin repair and ameliorates skin inflammation due to its ROS scavenging, antiox-
idant, iron chelating and glutathione transferase (GST) activity-inducing properties (Vertuani
etal. 2011).

The antibacterial and anti-inflammatory activity of verbascoside could be correlated with
the reduction of clinical symptoms and consequently the dermatological score.

In conclusion, during the two-week treatment period the total clinical score progressively
decreased with an improvement in clinical signs. No adverse effects were reported in any
of the treated dogs. The present research, even if it was an uncontrolled study performed
on a small number of dogs, suggests that daily applications of the tested emulsion are
effective in reducing bacterial overgrowth and clinical signs in skin folds and AD.

3. Experiment

See supplementary materials for data collection and statistical analysis.
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