Veterinary Dermatology

Vet Dermatol 2021; 32: 114—-e23 DOI: 10.1111/vde. 12915

Clinical efficacy of spray-based heat-treated lactobacilli
in canine atopic dermatitis: a preliminary, open-label,
uncontrolled study

Domenico Santoro* (), Lana Fagman*, Yanping Zhangt and Yu Fahongt

*Department of Small Animal Clinical Sciences, College of Veterinary Medicine, University of Florida, Gainesville, 2015 SW 16th Avenue,
FL 32610, USA
tInterdisciplinary Center for Biotechnology Research, University of Florida, Gainesville, 2015 SW 16th Avenue, FL 32610, USA

Correspondence: Domenico Santoro, Department of Small Animal Clinical Sciences, College of Veterinary Medicine, University of Florida, 2015
SW 16th Avenue, Gainesville, FL 32610, USA. E-mail: dsantoro@ufl.edu

Background - Canine atopic dermatitis (cAD) is a common inflammatory and pruritic skin disease, with various
treatment options. The use of topical products containing natural ingredients has proven increasingly popular.

Objective — To evaluate the effects of a spray solution containing heat-killed Lactobacillus rhamnosus and L. reu-
teri, on the clinical signs and cutaneous microbiota of atopic dogs.

Animals - Ten privately owned, mildly affected, nonseasonally atopic dogs.

Methods and materials — The spray was applied to the ventrum every 24 h for 28 days. Clinical scores, skin bar-
rier function and owner assessment were evaluated on day (D)0, D14, D28 and D42. The cutaneous microbiota
was analysed on DO and D28.

Results — A reduction in the total clinical score was seen at each time point (D14, P = 0.03; D28, P = 0.04; D42,
P =0.001). A reduction in the regional clinical scores was seen after D28 (P = 0.01) and D42 (P = 0.003). A signi-
ficant reduction in the pruritus score was seen on D42 (P = 0.01). A lower hydration value was seen on D28
(P=0.02) and D42 (P = 0.02) on the pinnae. A good-to-excellent response and an easy-to-use administration
was reported by owners. There were no significant changes in the cutaneous microbiota after 28 days.

Conclusions and clinical importance — There was a significant and rapid decrease in the clinical signs asso-
ciated with cAD after use of the spray. Future larger, randomized, controlled studies are needed to confirm these

results and to assess the effects on the cutaneous immunity and microflora of atopic dogs.

Introduction

Atopic dermatitis (AD) is one of the most common
chronic inflammatory skin diseases in dogs. Genetic and
immune system alterations along with defects of the skin
barrier and modifications of the cutaneous microflora
have been reported in atopic dogs.'™ Multiple treatment
options are available;>® there is a growing interest in the
use of alternative products based on so-called natural
ingredients.”

In human AD there are reports of the potential positive
effects of topical applications of heat-killed beneficial bac-
teria.®"9 In particular, the use of topical products contain-
ing  heat-killed  bacteria  (Vitreoscilla  filiformis,
Lactobacillus johnsonii and L. reuteri) has been reported
to show a significant decrease in clinical signs and
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pruritus in both atopic people and mice.®"" There was an
overall reduction in the Staphylococcus aureus population
reported in one study.’® Some studies report that the use
of rapidly killed beneficial bacteria (e.g. lactobacilli) can
ameliorate the clinical signs of human AD and positively
stimulate the local immunity, to the point of influencing
the local microbiome.'?~"4

The objective of this preliminary, noncontrolled,
prospective clinical trial was to assess the effects of a
spray version of a veterinary product containing heat-
killed lactobacilli (L. rhamnosus and L. reuter) marketed
as an adjuvant therapy for allergic dogs (LinkSkin spray,
DRN Inc.; Cremona, ltaly) on the clinical signs of canine
(c)AD (primary outcome), the skin barrier and the cuta-
neous microbiota (secondary outcomes).

Methods and materials

Animal welfare documentation

All dogs were recruited at the authors’ institution with previous
approval from the University of Florida and a signed owner consent
form.

Canine population
Naturally affected, privately owned dogs with mild-to-moderate
[Canine Atopic Dermatitis Extent and Severity Index, 4th iteration
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CADESI-04 with scores of 10 to 59]'® nonseasonal AD were enrolled
in the study. Diagnosis of cAD was based on published guidelines.'®
All dogs received monthly flea prevention.

Exclusion criteria

Dogs with clinical evidence or a history of malignant neoplasia, meta-
bolic/endocrine, parasite or other allergic skin conditions (food/con-
tact) were excluded. Dogs with superficial infections, diagnosed
based on published guidelines,’” were excluded. Owners withdrew
drugs for their dog using the following periods: oral and topical antibi-
otics and antifungal agents (four weeks), corticosteroids (eight
weeks for depo-injectable, four weeks for oral, three weeks for topi-
cal), antihistamines (two weeks), ciclosporin (four weeks), lokivet-
mab (eight weeks) and oclacitinib (one week). Dogs receiving
allergen-specific immunotherapy for less than one year before enrol-
ment were excluded from the study.

Intervention

The treatment consisted of a water-based spray solution containing a
mixture of lactobacilli (L. reuteriand L. rhamnosus) together with the
culture media containing metabolites produced by the bacteria,
tamarind extract and polyphenols. This solution had undergone Tyn-
dallization, a process used to sterilize food from heat-resistant endo-
spores and bacteria, based on the use of heat to reach boiling point
(~100°C) for 15 min for three consecutive days. This methodology,
although designed to allow endospores to germinate and be killed,
allows minimal degradation of the bacteria walls with minimal alter-
ation of the immunological properties of the bacteria.'> '

Other topical and/or systemic treatments including antimicrobial,
humectant or antipruritic, were not allowed during the study. Owners
sprayed the glabrous areas (axillae, ventral thorax, inguinal area and
medial thighs) every 24 h for 28 days, irrespective of the distribution
of the dog's skin disease. Licking and subsequent alteration of the
cutaneous microbiota was prevented by distracting the dog and,
when unsupervised, placing a T-shirt on the dog, throughout the 28
days of the study. The use of the T-shirt was preferred to the use of
an E-collar for ethical reasons and tolerability. Each dog was clinically
evaluated by the same investigator on Day (D)0, D14, D28 and D42.

Clinical assessment

The primary outcome of this study was to assess the clinical efficacy
of the spray for cAD. On DO, D14, D28 and D42, the severity of clini-
cal signs was assessed using the CADESI-04 score system recording
20 body sites that are commonly affected in AD (total CADESI-04).
These areas were scored on a scale between 0 and 3 (0,none; 1, mild;
(2, moderate; 3, severe) with a maximum score of 180."® A separate
CADESI-04 score (regional) was calculated adding the score of only
the treated areas (axillae, ventral thorax, inguinal area and medial
thighs). At each visit, the pruritus was scored by the owners using a
pruritus Visual Analog Scale (pVAS)."®'® The percentage of dogs with
a CADESI-04 N (<10) and with a pVAS10-N (<2) was calculated.?® An
owner global assessment of treatment efficacy (OGATE) score was
recorded using a scale between 0 and 4 (0, no response; 1, poor; 2,
fair; 3, good; 4, excellent). The percentage of dogs with an OGATE-
G2E (>2) was calculated in a similar way to the CADESI-04 N.%° An
"ease to administer” score by the owners was recorded, based on
asking the owners if the product was not easy, easy, or very easy to
use.?! Parameters considered by the owners included ease-of-spray,
skin residues, stickiness and time of absorption.

Skin barrier function evaluation

As secondary outcome, the skin barrier function was assessed in all
dogs on DO, D14, D28 and D42; assessing skin hydration via cor-
neometry and pH. These parameters were analysed on the inguinal,
axillary, pedal and aural surfaces using a corneometer and expressed
as microsiemens values [uS] (Corneometer CM825, Courage + Khaz-
aka electronic GmbH; Cologne, Germany) and a pH meter (Skin-pH-
meter PH 905, Courage + Khazaka electronic GmbH) as described
previously.?? Before each evaluation, if present, the T-shirt was
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removed and dogs were allowed to acclimatise to the testing room
for 30 min. Temperature and humidity settings were maintained at
25 + 5°C and 50 + 10% for the entire duration of the study and as
recommended by the manufacturer to optimize the performance of
the instruments.

Skin microbiota collection

Another secondary outcome was the assessment of the cutaneous
microbiota before (DO) and after treatment (D28). Two skin swabs,
one from the groin and one from both axillae, were collected using
swab applicators (Isohelix DNA Buccal Swabs, Cell Projects Ltd; Har-
rietsham, Kent, UK) before the acclimatisation period. Each swab
applicator was rubbed on the skin 20 times (10 strokes per swab
side) per anatomical site, as reported previously.?® In addition, an
extra swab agitated for 20 s in the air was submitted as a negative
control, to control for environmental contaminants. All samples were
stored immediately at -80°C until processed.

Library construction of microbial samples

For each extraction, 5 ng gDNA was used for 16S library construction
using Quick-16S NGS Library Prep Kit (Zymo Research Corp.; Irvine,
CA, US). PCR amplification was performed using V3-V4 primers
(95°C for 10 min, 20 cycles of (95°C for 30 s, 55°C for 30 s and 72°C
for 3 min). The PCR products were quantified by real-time PCR with
a Bio-Rad CFX Real-Time PCR Detection System (Bio-Rad Laborato-
ries; Hercules, CA, USA) and cleaned with the Zymo enzymatic
cleanup kit. Each library was barcoded with five cycles of PCR ampli-
fication and cleaned with the Select-a-Size MagBeads (Zymo
Research Corp.). All 48 libraries were pooled together for one MiSeq
2 x 250 cycles run.

Statistical analyses

Clinical and skin barrier assessment. Data were analysed using the
intention-to-treat analysis (ITT) with the last value carried forward.
Data collection was tested for normality using the Shapiro-Wilk test
(alpha level = 0.05). Then repeated measures ANOVA (skin hydration
and pH) or Friedman's test (CADESI-04 and pVAS) followed by Dun-
nett's or Dunn’s multiple comparison test were performed to evalu-
ate the behaviour of each variable over time. A P-value of <0.05 was
considered statistically significant. All statistical analyses were per-
formed using Prism 6.09 statistical software (GraphPad Software
Inc.; La Jolla, CA, USA).

Data analysis of microbial samples. Reads of 16S RNA (V3-V4
region) acquired from the lllumina MiSeq system were cleaned up
with the CutapapT program (v2.8; https://cutadapt.readthedocs.io/en/
stable/) 2* to trim off sequencing adaptors, low-quality bases and
potential errors introduced during sequencing. Only sequences with
length >60 bp were included in the analyses. The cleaned paired-end
reads were merged and analysed using Quantitative Insight Into
Microbial Ecology (QIIME, v1.9.1; http://qiime.org/).?®

The merged 76S rRNA sequences were grouped into operational
taxonomic units (OTUs) (minimum OTU cluster size = 2; OTU similar-
ity = 0.97) using both the open reference and closed reference OTU
picking strategy and classified using the SILVA 16S/18S reference
database.?® The potential chimeric sequences and OTUs were
detected and filtered at 97% cluster identity by VSearcH (v2.13.4;
https://manpages.debian.org/stretch/vsearch/vsearch.1).?” Taxonomies
were summarized at multiple taxonomic levels (L2-L6) as the OTU
tables with the SAMTooLs and R-based scripts developed at the Inter-
disciplinary Center for Biotechnology Research, University of Florida.
The sequencing coverage was evaluated by rarefaction analysis and
the estimated species richness and diversity indices were calculated
with the alpha-diversity analysis. The differences of the microbial
compositions between different samples were compared with the
beta-diversity analysis, including the principal coordinate analysis
(PCoA) based on the Bray-Curtis distance model in R/pHYLOSEQ. In
addition, the quantitative comparison of taxa at different taxonomic
levels between the different groups was performed based on the
raw OTU tables using the DEB application.?®
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Results

Dogs

Ten dogs (five males, five females) were enrolled for this
study. The average age was 5.3 + 3.6 years. The average
weight was 28.2 + 24 kg. Breeds included great Dane
(2), mixed-breed dogs (3), pit bull terrier (2), and one each
of German shepherd dog, Jack Russell terrier and French
bulldog. One mixed-breed dog was withdrawn from the
study after D28 owing to relocation of the owner.

Clinical assessment

Compared to DO, a significant reduction in the total
CADESI-04 was seen at each time point (P = 0.028;
P = 0.036; P = 0.001, respectively) (Figure S1). In particu-
lar, on DO, a median (range) total CADESI-04 score of
16.5 (13-32) was recorded. This score decreased to 8.5
(3-25) on D14, 9.5 (3-18) on D28 and 6.5 (0-14) on D42.
A CADESI-04 N (<10) was achieved in 50% (five of 10),
50% and 90% (nine of 10) of dogs after D14, D28 and
D42, respectively. Likewise, compared to DO, a reduction
of the regional CADESI-04 was seen after 28 (P = 0.013)
and 42 (P = 0.003) days (Figure 1). In particular, on DO, a
median (range) regional CADESI-04 score of 6 (0-15) was
recorded. This score decreased to 3 (0-6) on D14, 3 (0-4)
on D28 and 0.5 (0-3) on D42.

Compared to DO, a significant reduction in the pVAS
was seen on D42 (P=0.013) (Figure S2). On DO, the
pVAS was 4.9 + 1.9, whereas on D14 it was 5.2 + 2.2
and decreased to 4.1 + 2.1 on D28 and to 2.5 + 1.1 on
D42. A pVAS10-N (<2) was achieved in 10% (one of 10),
30% (three of 10) and 30% of dogs on D14, D28 and
D42, respectively.

On D14, OGATEs of a fair response by seven (70%)
owners and a good response by two (20%) owners were
recorded (Figure S3). On D28, there was an OGATE
equivalent to a fair response by three (30%) owners and a
good response by six (60%) owners (Figure S3). On D42,
OGATEs of a fair response by one (10%) owner and a
good response by six (60%) owners and an excellent
response by two (20%) owners were recorded (Fig-
ure S3). An OGATE of a poor response was reported by
one (10%) owner for the entire duration of the study. An
OGATE-G2E (>2) was achieved in (two) 20%, (six) 60%
and 60% of dogs on D14, D28 and D42, respectively.
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On D14, two (20%) owners reported the product to be
easy to use, whereas eight (80%) owners judged the pro-
duct very easy to use (Figure S3). Likewise, on D28 and
D42, one (10%) owner reported the product to be easy to
use, whereas nine (90%) owners judged the product very
easy to use (Figure S3).

During the study, major adverse effects were not
observed in any dog. Only one dog had a noninfective,
papular eruption after 14 days in the study. However, the
eruption was not severe enough for the dog to be
dropped from the study. The eruption went away after a
series of topical shampoos containing oatmeal (not
allowed during the study).

Skin barrier function evaluation

A significant change in the skin hydration and pH of the
inguinal, axillary and interdigital areas was not seen at any
time point (Figure 1). A significant reduction in the skin
hydration, not the pH, was seen on the pinnae on D28
(P=0.02) and D42 (P=0.047) when compared to DO
(Figure 1).

Skin microbiota evaluation
Microbiome gDNA extractions were processed by using
ZymoBIOMICS DNA kits following the user guide. Bacte-
rial and archaeal microbial communities of 40 canine skin
samples were characterized by sequencing the V3-V4
regions of PCR-amplified 76S rRNA genes. An average of
160,137 paired-end reads for each sample and approxi-
mately 159,491 cleaned merged reads (average 440 bp)
were obtained for metagenomics analysis. Rarefaction
analysis and alpha diversity measures showed that the
bacterial communities were sufficiently sampled and that
further sequencing would have been unlikely to signifi-
cantly increase the observed microbial diversity detected.
Altogether, an average of 3,322 unique OTUs, ranging
from 963 to 10,850, were obtained from each sample cor-
responding to about 14 phyla, 28 classes, 57 orders, 95
families and 164 genera of prokaryotes (Figures S4-S12).
All microbial communities analysed in both groups (before
and after treatment) were dominated by a few microbial
genera, including Staphylococcus (Firmicutes), Conchi-
formibius (Proteobacteria) and Porphyromonas (Bac-
teroidetes) (Figures S4-S12). The microbial community
profiles of the different samples based on the OTU tables
pH
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Figure 1. Average of the individual skin hydration and cutaneous pH values.
Hydration values are expressed in microsiemens (uS) as conductance units. Groups were compared using repeated measurements ANOVA with

Dunnett’s multiple comparison tests. Bars, SE.
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Figure 2. The distribution of operational taxonomic units at different taxonomic levels in the (a) axillae and (b) inguinal samples.

and the Bray—Curtis distance model showed some differ-
ences between the two groups (Figures S4-S12). How-
ever, these differences did not reach a statistically
significant level (Figure 2).

Discussion

To the best of the authors’ knowledge, this is the first
study to report a potentially beneficial effect from the
topical use of heat-treated bacteria in the management
of cAD. A significant reduction in the clinical score and
pruritus was observed for two weeks after the spray
was stopped, showing a residual beneficial effect. In
addition, most of the owners deemed the product to
be easy to very-easy to use and effectively to manage
cAD. An overall improvement of the clinical signs was
seen in areas not directly treated by the product (e.g.
feet and head). Even so, no changes in the cutaneous
microbiota were seen after 28 days of daily application
of the compound.

In the present study, the daily application of the spray
significantly and relatively rapidly decreased the clinical
signs of dogs with mild-to-moderate AD without the use
of any other therapeutic intervention. The only allowed
“intervention” was the use of a T-shirt when the dog was
unsupervised. However, this was not considered suffi-
cient to influence the results because the T-shirt was not
constantly worn and because the dogs were still able to
scratch and rub. The amelioration of the disease was not
limited only to the treated areas, but also to the rest of
the body, suggesting a beneficial effect of the product on
the systemic, not only local, immune response. These
results are in agreement with previous studies showing
an amelioration of the clinical signs of AD in people after
oral and topical administration of heat-killed lacto-
bacilli.’®293% The present study also is in agreement with
a previous human clinical trial that used a topical product
containing Vetrosciella filiformis extract in atopic
patients.® In that study, there was a a significant improve-
ment reported in clinical signs, pruritus and quality of
sleep, after only 28 days of daily application of heat-killed
bacteria.® Altogether, these results suggest that a short-
term daily application of heat-killed beneficial bacteria can
be used as adjuvant therapy in AD.

Given that no significant changes in the microbiota
were detected, it is possible to hypothesize that heat-
treated lactobacilli do not directly interfere with the cuta-
neous microbiota. Rather, they may have a profound

effect on the local and systemic immune response in ato-
pic dogs. Several studies have shown the beneficial direct
effect of heat-killed and treated (by Tyndallization) bacte-
ria on the cutaneous and oral immune response without
the potential drawbacks of administering live micro-organ-
isms (e.g. overgrowth or passage of multidrug-resistant
genes).'> 14

This study had several limitations including the small
number of dogs enrolled, wide variety of breeds and
ages, as well as the short treatment period. A small num-
ber of dogs was chosen because the study was designed
to collect preliminary data for future studies. The choice
was arbitrary, although based on a hypothesized over-
time success rate of 75% of the product against a pla-
cebo effect of 30%. Based on these criteria a minimum
number of eight dogs would have been necessary to see
a significant clinical difference, and consequently 10 dogs
were selected. The wide variation in breed and ages
could explain the lack of significant changes in the cuta-
neous microbiota after treatment; furthermore, it is well-
recognised that the cutaneous microbiota can be highly
variable between individuals. Thus, a reduction in
interindividual variability would have been more beneficial
for the microbiota evaluation. Furthermore, only two
microbiological samples were taken (DO and D28) during
the study; it is unknown if microbiota changes would
have been evident by D42 when a more significant clinical
amelioration was seen. In addition, along with the
metagenomic approach, it could have been interesting to
simultaneously culture the skin microflora to evaluate for
changes in the bacteria population.

Given the open-label nature of the study and the small
number of dogs enrolled, a larger double-blinded, pla-
cebo-controlled, randomized clinical trial is desirable to
confirm the clinical benefits showed in this study and to
better evaluate the effects of the LinkSkin spray on the
cutaneous microbiota.
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Contexte — La dermatite atopique canine (DAC) est une dermatose inflammatoire et prurigineuse
fréquente avec de nombreuses options thérapeutiques. L'utilisation de topigues contenant des ingrédients

naturels rencontre un succées grandissant.

Objectif — Evaluer les effets d'une solution en spray contenant Lactobacillus rhamnosus et L. reuteri tué
par la chaleur, sur les signes cliniques et le microbiote cutané des chiens atopiques.
Sujets - Dix chiens de propriétaires, atteints de dermatite atopigue non saisonniere modérée.
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Topical heat-treated lactobacilliin cAD

Matériels et méthodes - Le spray a été appliqué sur I'abdomen toutes les 24h pendant 28 jours. Les sco-
res cliniques, la fonction barriere cutanée et |'estimation des propriétaires ont été évalué a jour (J) 0, J14,
J28 et J42. Le microbiote cutané a été analysé a JO et J28.

Résultats — Une diminution du score clinique total a été observé a chague point de controle (J14, P = 0.03;
J28, P=0.04; J42, P=0.001). Une diminution des scores cliniques régionaux a été vu apres J28
(P=0.01) et J42 (P = 0.003). Une diminution significative du score de prurit a été vu a J42 (P = 0.01). Une
valeur d'hydratation plus faible a été vue a J28 (P = 0.02) et J42 (P = 0.02) sur le pavillon auriculaire. Une
réponse bonne a excellente et une administration facile a été notée par les propriétaires. Il n'y avait pas de
changement significatif dans le microbiote cutané apres 28 jours.

Conclusions et importance clinique - |l y avait une diminution rapide et significative des signes cliniques
associés a la DAC apres utilisation du spray. D'autres études plus larges, randomisées, controlées sont
nécessaires pour confirmer ces résultats et pour déterminer les effets sur I'immunité cutanée et la micro-
flore des chiens atopiques.

Resumen

Introduccion - la dermatitis atdpica canina (cAD) es una enfermedad cutédnea inflamatoria y pruriginosa
comdn, con varias opciones de tratamiento. El uso de productos tépicos que contienen ingredientes natu-
rales ha demostrado ser cada vez més popular.

Objetivo - evaluar los efectos de una solucién en aerosol que contiene Lactobacillus rhamnosusy L. reu-
teri destruidos por calor, en los signos clinicos y la microbiota cutdnea de perros atdpicos.

Animales - diez perros de propietarios particulares, levemente afectados, atépicos no-estacionales.
Métodos y materiales - E| aerosol se aplicé en la zona ventral cada 24 h durante 28 dias. Las puntuacio-
nes clinicas, la funcién de barrera cuténea vy la valoracién del propietario se evaluaron los dias (D) 0, D14,
D28y D42. La microbiota cutdnea se analiz6 en DOy D28.

Resultados - se observé una reduccion en la valoracién clinica total en cada momento (D14, P = 0,03;
D28, P=0,04; D42, P=0,001). Se observé una reduccidn en las valoraciones clinicas regionales después
de D28 (P=0,01) y D42 (P = 0,003). Se observé una reduccion significativa en la valoracion de prurito en
D42 (P = 0,01). Se observd un valor de hidratacion mas bajo en D28 (P = 0.02) y D42 (P = 0.02) en el
pabellén auricular. Los propietarios informaron de una respuesta buena a excelente y una administracién
facil de usar. No hubo cambios significativos en la microbiota cutdnea después de 28 dias.

Conclusiones e importancia clinica — Hubo una disminucion répida vy significativa de los signos clinicos
asociados con la cAD después del uso del aerosol. Se necesitan estudios controlados, al azar y con mayor
nimero de animales en el futuro para confirmar estos resultados y evaluar los efectos sobre la inmunidad
cuténea y la microflora de los perros atépicos.

Zusammenfassung

Hintergrund - Die canine atopische Dermatitis (CAD) ist eine haufige entzindliche und juckende Hauter-
krankung, fur die es verschiedene Behandlungsmaoglichkeiten gibt. Die Verwendung von topischen Produk-
ten, die natlrliche Wirkstoffe beinhalten, haben sich als zunehmend beliebt gezeigt.

Ziel - Eine Evaluierung der Wirksamkeit einer Spraylosung, welche durch Hitze-abgetotete Lactobacillus
rhamnosus und /. reuteri beinhaltete, auf die klinischen Zeichen und die kutanen Mikrobiota der atopischen
Hunde.

Tiere — Zehn private nicht-saisonal atopische Hunde , die nur mild betroffen waren.

Methoden und Materialien — Der Spray wurde 28 Tage lang alle 24 h auf dem Ventrum aufgetragen. Klini-
sche Werte, die Funktion der Hautbarriere und eine Beurteilung der Besitzerinnen wurde am Tag (D)0,
D14, D28 und D42 evaluiert. Die kutanen Mikrobiota wurden am DO und D28 analysiert.

Ergebnisse - Eine Reduzierung des klinischen Gesamtwerts wurde zu jedem Zeitpunkt festgestellt (D14,
P=0,03; D28, P=10,04; D42, P =0,001). Eine Reduzierung der lokalen klinischen Werte konnte nach D28
(P =0,01) und D42 (P = 0,003) festgestellt werden. Eine signifikante Verminderung der Juckreizwerte
wurde am D42 (P = 0,01) festgestellt. Ein niedrigerer Wert wurde am D28 (P = 0,02) an den Ohren festge-
stellt. Die Besitzerlnnen berichteten von einer guten bis ausgezeichneten Reaktion und einer leichte Meth-
ode der Anwendung. In den kutanen Mikrobiota bestanden nach 28 Tagen keine signifikanten
Unterschiede.

Schlussfolgerungen und klinische Bedeutung — Nach Verwendung des Sprays gab es eine signifikante
und rasche Abnahme der klinischen Zeichen der cAD. Es sind zukiinftige, randomisierte, kontrollierte Stu-
dien notig, um diese Ergebnisse zu bestatigen und die Auswirkungen auf die kutane Immunitat und die
Mikroflora atopischer Hunde zu bestatigen.
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Resumo

Contexto — A dermatite atdpica canina (DAC) é uma doenca cutanea inflamatdria e pruriginosa comum,
com vérias opgoes de tratamento. O uso de produtos tépicos contendo ingredientes naturais tem se mos-
trado cada vez mais popular.

Objetivo — Avaliar os efeitos de uma solugao em spray contendo Lactobacillus rhamnosus e L. reuteriinati-
vados pelo calor, nos os sinais clinicos e na microbiota cutanea de caes atépicos.

Animais - Dez caes atdpicos nao sazonais de propriedade privada, levemente afetados.

Métodos e materiais — O spray foi aplicado no abdomen a cada 24 horas por 28 dias. Escores clinicos,
fungao de barreira cutanea e avaliagao do proprietério foram avaliadas nos dias (D) 0, D14, D28 e D42. A
microbiota cutanea foi analisada em DO e D28.

Resultados - Observou-se uma redugao no escore clinico total em todos os momentos (D14, P = 0,03;
D28, P= 0,04; D42, P= 0,001). Observou-se uma redugao nos escores clinicos regionais apds D28 (P =
0,01) e D42 (P=0,003). Uma redugao significativa no escore de prurido foi observada no D42 (P = 0,01).
Observou-se um valor de hidratagao inferior no D28 (P=0,02) e no D42 (P=0,02) no pavilhao auricular. Os
proprietéarios relataram resposta boa a excelente e facil administragao. Nao houve alteragoes significativas
na microbiota cutanea apds 28 dias.

Conclusoes e importancia clinica — Houve diminuicao significativa e rapida dos sinais clinicos associados
a DAC apés o uso do spray. Futuros estudos maiores, randomizados e controlados sao necessarios para
confirmar esses resultados e avaliar os efeitos sobre a imunidade cutanea e microflora de caes atdpicos.
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