Efficacy of Tyndallized Lactobacillus reuteri, Blackcurrant Seed Oil,
Zinc Oxide and Nucleotides on Skin and Gut Microbiota of Atopic
Dogs

Canine atopic dermatitis (AD) characterized by chronic skin inflammation, itching and
recurrent skin infections. Both genetic and environmental factors are involved in the
pathogenesis. It is likely that a defective skin barrier allows microbial adherence, penetration
of allergenic proteins, and initiation of abnormal inflammatory response. Treatment
guidelines have emphasized the need for a multimodal approach with topical and systemic
products [2]. Despite the encouraging results obtained using novel therapies, researchers
have invested in searching for natural compounds able to reduce the needs of medications.
Considering dysbiosis of skin microbiota as hallmark of AD [3] and the connection between
the intestine-skin axis, the most repeated attempt was done looking into probiotics as a
potential tool to reduce clinical signs [4—8]. This study was conducted as a pilot study (open
and uncontrolled), in which the efficacy of a nutraceutical composed of blackcurrant seed oil,
tyndallized Lactobacillus reuteri, zinc oxide and nucleotides was tested in atopic dogs.

Were recruited 45 dogs with atopic dermatitis. All dogs received a capsule containing

Lactobacillus reuteriNBF-1 at dose of 6 x 109 colony forming units (CFU) per day, in
association with pre-existing maintenance therapy. Group 1 (n=32) took the probiotic for 60
days, Group 2 (n=13) took the probiotic for 120 days. On Dy a stool sample was collected

and was completed a clinical form comprising Canine Atopic Dermatitis Lesion index
(CADLI), Visual Analogic Scale (VAS) and faecal score (FeSc). The same procedure was
repeated every 30 days for 120 days in all dogs. Was performed 16S rRNA gene
sequencing of microbiota DNA in order to calculate the dysbiosis index (DI) [9].

There were no significant difference in the value of VAS and DI between the 2 groups at DO,

instead the means of CADLI and FeSc were different. Analyzing the data of Group 1, taking
D0 as a reference, on D60 the mean VAS was lower by 1.20 points; CADLI was reduced by

3.66 points; FeSc was reduced by 0.53 points and DI was also reduced: -3.90. After the
suspension of the probiotic, the scores of clinical parameters and DI tend to increase
towards the initial values, but these results are not statistically significant.

In Group 2, each additional day of treatment a is associated with an extremely significant
decrease of 0.01 points in VAS mean value; -0.023 in CADLI; -0.004 in FeSc, -0.041 in DI.
Comparing the data at D60 of Group 1 with D120 of Group 2, VAS and CADLI are the

parameters that show a significantly lower score (-0.91, -5.09 respectively).

The use of tyndallized Lactobacillus reuteri orally has led to an improvement in clinical
symptoms; furthermore, the product alters the gut microflora composition and convert
dysbiosis to eubiosis state. The existence of a gut-skin axis is supported by increasing
evidence, and the positive correlation between quality-quantity improvement in intestinal
microbiota and in clinical conditions highlights its translational potential. Probiotics that act
directly at the intestinal level could be valid allies to be associated with the CAD long-term
drug therapy.

Keywords: Atopic Dermatitis; Dog; liching; Gut Microbiota; Gut-Skin Axis; Probiotic;
Tyndallized Lactobacillus reuteri

References



1. Hill, P.B.; Lo, A.; Eden, C. a. N.; Huntley, S.; Morey, V.; Ramsey, S.; Richardson, C.;
Smith, D.J.; Sutton, C.; Taylor, M.D.; et al. Survey of the prevalence, diagnosis and
treatment of dermatological conditions in small animals in general practice. Vet. Rec. 2006,
158, 533-539, doi:10.1136/vr.158.16.533.

2. Olivry, T.; DeBoer, D.J.; Favrot, C.; Jackson, H.A.; Mueller, R.S.; Nuttall, T.; Prélaud,
P.; for the International Committee on Allergic Diseases of Animals Treatment of canine
atopic dermatitis: 2015 updated guidelines from the International Committee on Allergic
Diseases of Animals (ICADA). BMC Vet. Res. 2015, 11, 210, doi:10.1186/
s12917-015-0514-6.

3. Bjerre, R.D.; Bandier, J.; Skov, L.; Engstrand, L.; Johansen, J.D. The role of the skin
microbiome in atopic dermatitis: a systematic review. Br. J. Dermatol. 2017, 177, 1272—
1278, doi:10.1111/bjd.15390.

4. Marsella, R. Evaluation of Lactobacillus rhamnosus strain GG for the prevention of
atopic dermatitis in dogs. Am. J. Vet. Res. 2009, 70, 735-740, doi:10.2460/ajvr.70.6.735.

5. Marsella, R.; Santoro, D.; Ahrens, K. Early exposure to probiotics in a canine model
of atopic dermatitis has long-term clinical and immunological effects. Vet. Immunol.
Immunopathol. 2012, 146, 185-189, doi:10.1016/j.vetimm.2012.02.013.

6. Marsella, R.; Santoro, D.; Ahrens, K.; Thomas, A.L. Investigation of the effect of
probiotic exposure on filaggrin expression in an experimental model of canine atopic
dermatitis. Vet. Dermatol. 2013, 24, 260-e57, doi:10.1111/vde.120086.

7. Ohshima-Terada, Y.; Higuchi, Y.; Kumagai, T.; Hagihara, A.; Nagata, M.
Complementary effect of oral administration of Lactobacillus paracasei K71 on canine atopic
dermatitis. Vet. Dermatol. 2015, 26, 350—353, e74-75, doi:10.1111/vde.12224.

8. Kim, H.; Rather, LLA.; Kim, H.; Kim, S.; Kim, T.; Jang, J.; Seo, J.; Park, J.L. and Y.-H. A
Double-Blind, Placebo Controlled-Trial of a Probiotic Strain Lactobacillus sakei Probio-65 for
the Prevention of Canine Atopic Dermatitis. 2015, 25, 1966—1969, doi:10.4014/
jmb.1506.06065.

9. AlShawagfeh, M.; Wajid, B.; Minamoto, Y.; Markel, M.; Lidbury, J.; Steiner, J.;
Serpedin, E.; Suchodolski, J. A dysbiosis index to assess microbial changes in fecal samples
of dogs with chronic inflammatory enteropathy. FEMS Microbiol. Ecol. 2017, 93, doi:10.1093/
femsec/fix136.



