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Intestinal dysbiosis is characterized by reduction and disruption of the gut microbiota
diversity. The presence of intestinal dysbiosis has been shown to be involved in the
development of a variety of chronic diseases such as insulin-resistant type 2 diabetes, metabolic
syndrome, inflammatory bowel disease (IBD), allergic diseases, and depression in humans. In
dogs, intestinal dysbiosis was reported in IBD and myxomatous mitral valve disease. However,
it is currently unclear whether intestinal dysbiosis is a cause or a consequence of these diseases
in dogs.

Fecal microbiota transplantation (FMT) is a treatment performed by introducing fecal
microbiota obtained from a healthy individual into the gastrointestinal (GI) tract of a diseased
individual. The mechanisms underlying the effects of FMT are not fully understood but may be
associated with enhanced numbers of beneficial microbes, increased microbial diversity, and
restoration of normal microbiota. FMT has already become an effective treatment aption for
recurrent Clostridium difficile infection (CDI) in humans. FMT was also shown to be effective
for non-GI diseases such as autoimmune diseases, metabolic diseases, and depression in humans,
Published papers have demonstrated that FMT was effective for the treatment of several GI
diseases in dogs, including canine parvovirus infection, post-weaning diarrhea, acute diarrhea,
and IBD. However, since clinical data of FMT are litnited in dogs, it remained unclear what
diseases can be a target for FMT. Therefore, the purpose of this thesis was to investigate clinical
efficacy, safety, and mechanisms of FMT in dogs with GI and non-GI diseases.

In chapter 1, I established a method of oral FMT and evaluated the therapeutic efficacy
of a single oral FMT for canine C. difficile-associated diarrhea. Fresh feces collected from a
healthy donor dog were dissolved in tap water, and then filtered through a medical gauze pad
twice. The fecal solution was orally administered to a recipient dog with C. difficile associated
diarthea using a syringe. Stool consistency and frequency and fecal blood and mucus became
normal 2-3 days after a single oral FMT, and real-ime PCR analysis and

immunochromatography was negative for C. difficile antigen and toxin A&B genes and proteins.




No adverse events were observed. These results suggest that the cause of C. difficile-associated
diarthea in the dog may have been mainly intestinal dysbiosis due to toxins produced by C.
difficile. It was highly likely that the transfer of a large number of beneficial bacteria by oral
FMT normalized dysbiosis in the dog.

In chapter 2, I investigated the clinical efficacy of endoscopic FMT and changes in
fecal microbiota in a dog with non-responsive enteropathy (NRE), a type of IBD. The dog with
NRE showed intestinal dysbiosis. The fecal microbiota of the dog was predominantly composed
of three phyla, including Firmicutes, Bacteroidota, and Proteobacteria, whereas that of the donor
dog was composed of five phyla, including Firmicutes, Fusobacteriota, Bacteroidota,
Proteobacteria, and Actinobacteriota. Fresh feces obtained from a healthy donor were dissolved
in saline, and then filtered through a medical gauze pad twice. The cecum and colon were
thoroughly washed with saline just before FMT. The fecal solution was transplanted into the
cecum and colon of the dog with NRE using endoscopy. As a result, clinical signs and dysbiosis
were dramatically improved, and recurrence was not observed afier FMT. No adverse effects
were observed after endoscopic FMT. The dog with NRE newly acquired Fusobacteriota and
Actinobacteriota in the gut microbiota. Dogs with NRE are poorly responsive to standard
treatment and have a poor prognosis. The findings in chapter 2 suggest that FMT may be a
promising treatment option for NRE.

In chapter 3, I analyzed the fecal microbiota of dogs with atopic dermatitis (AD) and
evaluated the effects of a single oral FMT on clinical signs and fecal microbiota in dogs with
AD as a non-GI disease. The results of chapter 3 suggest that a single oral FMT may be
effective treatment option for canine AD.

In conclusion, this thesis demonstrated that FMT could be an effective and safe
treatment option for canine GI and non-GI diseases in which intestinal dysbiosis plays a crucial
role in the pathogenesis. To expand application of FMT for other canine diseases, further
evaluation of FMT, including mechanisms, safety, and modification of the method for improved
clinical outcomes, should be performed.




