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This study highlights that S. boulardii is a valid probiotic, useful 
for improving intestinal eubiosis conditions and the well-being 
of healthy dogs in breeding conditions.
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The Italian peninsula is characterized by a high level of genetic 
diversity in all its indigenous domesticated animals, with the dog 
species being no exception to this. We characterized the length, 
abundance, distribution and evolution of the Run Of Homozygosity 
(ROHs) and genomic inbreeding (FROH) of 379 dogs of 21 Italian 
indigenous breeds and populations. Our aim is to provide insight in 
the homozygosity and inbreeding of the Italian canine populations.
We estimated ROHs on a high density (230k) Dog SNP chip using 
the PLINK software considering ROH of length ≥1 Mb, in sliding 
window of 50 SNP with no heterozygous allowed, and a maximum 
gap of 0.1 Mb between markers. We calculated FROH as the pro-
portion of the autosomal genome covered by ROHs. Lastly, to 
better describe the ROH distribution in the different populations, 
we subdivided them in five length classes: 1–2, 2–4, 4–8, 8–16, 
>16 Mb.
We observed a great variability in FROH values within and across 
the populations considered. For instance, the mean population 
FROH goes from the very high values of Lupo Italiano breed (0.40) 
and Neapolitan Mastiff (0.35) to a minimum of 0.05 in the Oropa 
shepherd dog, while the population with the wider range of inter-
nal variation is the Bergamasco shepherd dog (from 0.03 to 0.40). 
The ROHs length classes are well balanced in almost all breeds, 
with a prevalence of ROHs belonging to the classes 2–4 and 
4–8 Mb. We also found a very low presence of extremely long ROHs 
(>16), apart from the Cirneco dell’Etna and the Mannara dog.
Characterizing ROHs distribution and evolution could be a useful 
genomic tool to better understand today’s structure and the past 
history of small dog populations. This could be applied to monitor 
and safeguard the conservation of the Italian canine diversity. 
Using ROHs information, breeders’ associations could evaluate 
more efficiently the evolution of homozygosity level, the inbreed-
ing within and across breeds and discover regions that host gene 
under selection for positive as well as negative traits. At the same 

time, single breeders could improve the management of repro-
duction with a more accurate choice of the animals mating.
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The Fonni’s dog is an ancient Sardinian breed of livestock and 
property guardian dogs, known for its longevity, loyalty, and strong 
protective instinct that even made it suitable for use as war dog 
in the past. Despite not being officially recognised as such, dif-
ferent genomic studies have proven the Fonni’s dog to be a full-
fledged breed, a remarkable achievement considering the 
selection based only on behaviour. Fonni’s dogs, in fact, show a 
considerable variability in morphology and physical appearance: 
the double layered coat is defined as coarse ‘goat’ hair with a 
woolly undercoat, but shorthaired dogs are admitted too; coat 
colours range from black to ash to honey; a natural lack of tail 
can be present. Nevertheless, this breed keeps some peculiar 
features, like the typical ‘monkey face’, with amber frontal eyes 
and an intense and unfriendly expression. This study aimed to 
assess the genomic background of Fonni’s dogs. We sampled and 
genotyped 30 Fonni’s dogs and 380 subjects of other 25 Italian 
and foreign breeds of shepherd dogs, hunting dogs, sighthounds 
and molossers using the Canine 230K SNPChip. All the animals 
have been photographed, underwent to morphological evaluation, 
and were judged to be eligible for registration as Fonni’s dogs. A 
quality check was performed on genomic data with standard 
thresholds. The genetic background of the breeds was evaluated 
with ADMIXTURE 1.3 and the individuals’ probability to be 
assigned to each cluster (Q-score) was calculated.
Quality check left 379 dogs (30 Fonni’s dogs) and 120,853 SNPs. 
Mean ± standard deviation of Fonni’s dogs’ Q-score for their own 
cluster was 62 ± 22%, ranging from 19% to 100%. Particularly, it 
was ≤25% in 1 dog, >25–50% in 10 dogs, >50–75% in 11 dogs, 
and >75% in 8 dogs. The most represented secondary breeds 
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(>5%) were Maremma sheepdog (in 11 subjects), Segugio ital-
iano (5), Neapolitan mastiff & Cane corso cluster (2), and Mastiff 
(1). These results show that genomic tools can and should be 
implemented alongside the morphologic evaluations for the iden-
tification of dog breed membership, especially for breeds that 
show a large phenotypic variability such as the Fonni’s dog.
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Like terrestrial plants, algae contain a tremendous amount of 
bio-functional compounds, some of which may affect inflamma-
tory and immune responses. As such, algal bioactive components 
might find use in the treatment of canine chronic enteropathy 
(CE), where persistent inflammation underlies clinical signs. In 
this investigation, we studied the effects of Ascophyllum nodo-
sum-extracted fucoidans (ANFE) on cytokines gene and protein 
expression and on the morphology of intestinal tissue explants 
obtained by CE dogs. Duodenal biopsies from 22 dogs with CE 
were incubated for 24 h with or without ANFE. TNF-�, IFN-� and 
IL-15 proteins were measured in culture supernatants by ELISA 
whereas relative expression of IL1B, IL6, IL10, IL15, TNFA, IFNG, 
FOXP3 and IDO1 genes was assessed through real-time PCR. 
Inflammatory cell infiltrate and mucosal integrity was evaluated 
by light and transmission electron microscopy. Cytokine protein 
concentrations were all below the detection limit, and no differ-
ences were found regarding morphological features between the 
two groups. With respect to transcriptomic data, mRNA levels of 
the pro-inflammatory genes IL15 and TNFA were significantly 
higher (p < .05) in the control group, whereas a tendency (p = .08) 
for a higher relative gene expression was noticed for IL6 and 
transcription factor FOXP3 in ANFE-treated samples. In conclu-
sion, while failing to improve morphological outcomes, ANFE 
supplementation seemed to be associated with an overall positive 
effect on intestinal phlogosis and immune function. However, 
due to methodological limitations of the study, further research 
is warranted to confirm the present findings.
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Exercise has been shown to increase the production of reactive 
oxygen species (ROS) in canine serum causing oxidative stress. 
Citrus molasses is a by-product of citrus juice production containing 
phytochemicals substances that contribute to health maintenance. 
Naringin and Hesperidin are the predominant flavanones in citrus 
fruits with antioxidant, lipid-lowering, hypoglycaemic and anti-in-
flammatory properties. The aim of this study was to evaluate the 
effect of citrus molasses inclusion in the diet for hunting dogs on 
some biochemical parameters, oxidative and inflammatory status.
Ten neutered adult English Pointers were divided into two groups 
homogeneous for sex (2 male, 3 females), age (>12 months old), 
initial body weight (CTR: 21 kg ±1.50), BCS (4.25 ± 0.5, score 
1–9) and fed with the same commercial diet supplemented with 
(MOL group) and without (CTR group) of 2.5% as fed of citrus 
molasses (Antioxidant Pool Content: Hesperidin =3.3 g/kg; 
Vitamin C = 0.4 g/kg; Pectin =28.3 g/kg). The trial lasted 4 weeks 
during which the dogs were used to train hunting twice a week 
for 1 h. Blood samples were withdrawn from the cephalic vein at 
the beginning (Day 0) and at the end of the trial (Day 28). All 
samples were taken from fasting dogs, in the morning, to evalu-
ate: total cholesterol and triglycerides by a chemistry analyser 
Catalyst Dx (IDEXX Laboratories), d-ROM, OXY and BAP tests 
using reagents from Diacron International s.r.l. (Grosseto, Italy) 
and some cytokines expression (IL-1ß and IL-10) were detected 
using Elisa kits (Genorise, Philadelphia, USA). Data were ana-
lyzed using a mixed model with covariates of XLSTAT statistical 
package (Addinsoft, v. 2014.4.03). The model included the fixed 
effect of the dietary treatment (MOL vs. CTR), of the time (Day 
0 vs. Day 28) and their interaction (Diet × Time); the individual 
animal was considered as a random effect in the model.
Diet significantly increased (p = .010) the biological antioxidant 
potential (BAP) and reduced triglycerides (p = .05) and lympho-
cytes (p < .001), indicating a possible role of citrus molasses in 
plasmatic antioxidant, lipid-lowering and anti-inflammatory 
capacity. Time lowered significantly the IL10 levels (p < .001) 
and IL-1ß (p = .05) levels and the interaction Diet × Time reduced 
significantly the lymphocytes (p = .005). Data confirm the positive 
role of functional compounds of citrus fruits to counteract the 
oxidative stress in working dogs.


