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Davar D, et al. Fecal microbiota transplant overcomes resistance to anti-PD-1 therapy in melanoma patients.
Science. February 4, 2021.
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> PLoS Biol. 2008 Nov 18;6(11):€280. doi: 10.1371/journal.pbio.0060280.

The pervasive effects of an antibiotic on the human
gut microbiota, as revealed by deep 16S rRNA
sequencing
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> Nature. 2021 Nov;599(7883):120-124. doi: 10.1038/s41586-021-03986-2. Epub 2021 Oct 13.

Unravelling the collateral damage of antibiotics on
gut bacteria
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Madushani Herath et al.The Role of the Gastrointestinal Mucus System in Intestinal Homeostasis: Implications for Neurological Disorders.Front Cell Infect Microbiol. 2020; 10: 248.
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A dietary fiber-deprived gut microbiota degrades the colonic mucus
barrier and enhances pathogen susceptibility
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Transfer Therapy on autism
symptoms and gut microbiota

Dae-Wook Kang(»*?*, James B. Adams?, Devon M. Coleman?’, Elena L. Pollard®,
Juan Maldonado®?, Sharon McDonough-Means", . Gregory Caporaso )% &
Rosa Krajmalnik-Brown (12

Many studies have reported abnormal gut microbiota in individuals with Autism Spectrum Disorders
(ASD), suggesting alink between gut microbiome and autism-like behaviors. Modifying the gut
microbiome s a potential route to improve gastrointestinal (G1) and behavioral symptoms in children
with ASD, an fecal mictabiota transplant cood ransform the dysbiotic gut microblome toward a
healthy one by delivering a large number of commensal microbes from a healthy dcnov We pvev usly
performed an open-label trial of Microbiota Transfer Therapy (MTT) that combined a

bowel cleanse, a stomach-acid suppressant, and fecal microbiota uansplant ndobserved sngmﬁnn(
improvements in Gl symptoms, autism-related symptoms, and gut microbiota. Here, we report on
afollow-up with the same 18 participants two years after treatment was completed. Notably, most
improvements in Gl symptoms were maintained, and autism-related symptoms improved even more
after the end of treatment. Important changes in gut microbiota at the end of treatment remained at
follow-up, including significant increases in bacterial diversity and relative abundances of Bifidobacteria
and Prevotella. Our observations demonstrate the long-term safety and efficacy of MTT as a potential
therapy to treat children with ASD who have Gl problems, and warrant a double-blind, placebo-
controlled tral in the future.

“The human gut and brain interact in complex ways, and abnormal conditions i the gut may predispose indi
vidual o neutodevelopmental disoders”. Indvidals with Auts Spectrm Disorders (ASD),Paskinos
disease’, and Alzheimer’s discase”, for example, have been known to experience chronic gastrointestinal (GI)
symptoms as a common co-occurring e condion. suggesting the presence of a gut-brain axis. Hallmayer
et al investigated 192 twin pairs and found that both genetic and environmental factors contribute to the etiol.
ogy of ASD. The gut microbiome represents an important environmental factor that may exert an influence on
spptocs snd  growiag sumbes ofresencchgrops haveobserved that childen wilh ASD e distioeive g
microbiomes compared o neurotypialchiren’. Morcove, moltipl mouse studies ave reported hat gut
microbes and the metabeliescan jmpactbehavior through the gut-brain axi,including or ASD: 1+
Effective treatments for ASD include behavioral therapy, speech and social therapy, ad dicay/nutriion
medical treatments, but no medical treatment has been approved to treat core symptoms of ASD', such as social
communication difficulties and repetitive behaviors. Considering the link between the gut and brain, modulating
the gut microbiome by antibiotics, probiotics, prebiotics, and/or fecal microbiota transplant (FMT) could be a
viable therapeutic option. In FMT, alarge diversity and number of commensal micrgbe rom a sty donot e
used to transform a dysbiotic gut microbiome into a healthy e.In fact, FMT is the most effective ther
apy o trat recursent Closiidhu diffcl nfecton!”and has shown varying evelsofsuccessfor treating other

*Biodesign Swette Center for Environmental Biotechnology, Arizona State University, Tempe, AZ, 85287, USA,
{Blodesign Centerfor Fundamental and Applid Microbanics, ArizonsState Univeriy Tempe, AZ 85267
USA."5chool for Engineeringof Mattr, Traprt and Energy, rzono State Unversty, Tempe A2, 85287, USA.
ntegrativeDevelopmenta ediatrcs Totson A2, 5701 USA. -Conerfor Appled Mictbiome Scince, Pathogen
and Microbiome Institute, Northern Arizona University, Flagstaff, AZ, 86001, USA. ‘Department of Biological
Sciences, Northern Arizona University, Flagstaff, AZ, 86001, USA. School of Sustainable Engineering and the
Built Environment, Arizona State University, Tempe, AZ, 85287, USA. ®Present address: Department of Civil and
Environmental Engineering, The University of Toledo, Toledo, OH, 43606, USA. Correspondence and requests for
materials should be addressed to R.K.-B. (email: dr.rosy@asv.edu)

(2019)9:5821 | https:f/doi.rg/10.1038/541598-019-42183-0
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OPEN Pijlot evaluation of a single oral
fecal microbiota transplantation
for canine atopic dermatitis

Koji Sugita®?, Ayaka Shima®, Kaho Takahashi', Genki Ishihara?, Koji Kawano** &
Keitaro Ohmori®6™

The gut microbiota has been suggested to b is of
(cAD). However, the gut microbiota has not been well characterlud in dags with a(oplc derma(l(ls
(AD). In addition, the efficacy of fecal (FM

. — % ’)\ 2 — N ~ unclear. This research, therefore, aimed to characterize the gut microbiota nfdogswnthAD and
| ? l/ } l/ 'k / y M( conduct pilot evaluation of the efficacy of a single oral FMT on clinical signs and the gut microbiota
. — - b of dogs with AD. For these purposes, we used 12 dogs with AD and 20 healthy dogs. The 165 rRNA
YARY E Ei AR analysis of the fecal microbiota revealed significant differences between 12 dogs with AD and 20
healthy dags. Next,asingle orl FMT wasperformed in 12 dogs with AD . single-arm, open-abel
clinical trial for 56 days. A single oral FMT si tand
. I\ SeverityIndex (CADESI-& scores fom day O median scors, 16,510 day 56 @) and oroitsvisel
— r l — log ) fro 3)to day 56 (1). asingle oral FMT
. A n—‘ itic ‘the licrobit ofdngswnhAD atthe phylum and genus levels. The

nomber of common amplicon sequence variants i the fecal microbiota between donor dogs and dogs

with AD was positively correlated with CADESI-04 and PVAS reduction ratios 56 days after FMT. Our
\ PIL’ \ E P \i findings suggest that the gut microbiota plays a pivota role in the pathogenesis of AD, and that oral
5|.: E \/ \ FMT could be a new geting TacAD.
JIN
Canine atopic dermatitis (cAD) is an allerglc inflammatory and praritic skin dlsezse‘  The pabogeneds of
1 AD involves muliple factors, including geneti
—_ ~ N Hlergens, and skin bsrir dysfanciionts €AD & considered 5 natural homolog of hamen stoic defmatts
I A (AD) because of thesimilaiie in linicl featuresand the pthogenesis. A vaiety of reatment optrs. such
N X as glucocorticoids, cyclosporin, Janus kinase inhibite ti-dog antibody, and

N b immunetherspy,ar vlale o dog with AD* Howees s ofendifficlt to ccnlml e signs Feab
To accomplish eff erm D, peutic targets based on the patho-

genesis need to be :xplared

“The gut microbiota plays an essentia role in maintaining homeostasis in humans and animals, including
i physical barrier proviconof utrents and el of ot
‘metabolism® . Intestinal dysbiosis is a clear shift of the gut microbiota from the normal outside of a healthy

population, and has been repored in various gstrointestinal (GI) and extra
umans*. N d intestinal dysbiosis in do

extra-GI di b mdmase(lw)’ 1%, heart diseases' "%, and obesity"”.
Aecent study reported that treatment with a nutraceutical improved the index of ntestinal dysbiosis,as assessed
by seven bacterial taxa in dogs with AD'*. However, the gut microbiota has not been characterized in detail
by NGS in dogs with AD and has not been compared with healthy dogs. Thus, it remains unclear whether the

microbial shift exists in the GI tract of dogs with AD. In addition, the role of the gut microbiota in the develop-

ment of cAD and as a therapeutic target remains poorly understood.

1 z F Fecal microbiota transplantation (FMT) is a treatment approach in which feces from a healthy individual
e Ica j is transplanted into the GI tract of a diseased person'*. Although the detailed mechanisms of FMT have not

“Cooperative Division of Veterinary Sciences, Graduate School of Agriculture, Tokyo University of Agriculture
and Technology, Tokyo, Japan. *Sugita Animal Hospital, Saitama, Japan. *Anicom Specialty Medical Institute
Inc,, Tokyo, Japan. *Tokyo Animal Allergy Center, Tokyo, Japan. “Department of Gastroenterology and
Gastroenterological Oncology, Fujita Health University, Aichi, Japan. ‘Division of Animal Life Science, Institute of
Agriculture, Tokyo University of Agriculture and Technology, Tokyo, Japan. ““email: k-ohmori@cc.tuat.ac.jp
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OPEN Pijlot evaluation of a single oral
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The gut microbiota has been suggested to be involved in the pathogenesis of canine atopic dermatitis
(cAD). However, the gut microbiota has not been well characterized in dogs with atopic dermatitis
(AD). In addition, the efficacy of fecal microbiota transplantation (FMT) in dogs with AD remains
unclear. This research, therefore, aimed to characterize the gut microbiota of dogs with AD and
conduct pilot evaluation of the efficacy of a single oral FMT on clinical signs and the gut microbiota

of dogs with AD. For these purposes, we used 12 dogs with AD and 20 healthy dogs. The 16S rRNA
analysis of the fecal microbiota revealed significant differences between 12 dogs with AD and 20
healthy dogs. Next, a single oral FMT was performed in 12 dogs with AD as a single-arm, open-label
clinical trial for 56 days. A single oral FMT significantly decreased Canine Atopic Dermatitis Extent and
Severity Index (CADESI)-04 scores from day 0 (median score, 16.5) to day 56 (8) and Pruritus Visual
Analog Scale (PVAS) scores from days 0 (median score, 3) to day 56 (1). Furthermore, a single oral FMT
changed the composition of the fecal microbiota of dogs with AD at the phylum and genus levels. The
number of common amplicon sequence variants in the fecal microbiota between donor dogs and dogs
with AD was positively correlated with CADESI-04 and PVAS reduction ratios 56 days after FMT. Our
findings suggest that the gut microbiota plays a pivotal role in the pathogenesis of cAD, and that oral
FMT could be a new therapeutic approach targeting the gut microbiota in cAD.
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Daily Intake of Probiotics with High IFN-y/IL-10
Ratio Increases the Cytotoxicity of Human Natural
Killer Cells: A Personalized Probiotic Approach
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variatons In prepiotic oligosaccnariae
fermentation by intestinal lactic acid bacteria

Akihito Endo, Saki Nakamura, Kenta Konishi, Junichi Nakagawa & Takumi
Tochio

820D A ) THEDRFENF AR |3 53R« lusdse

TAR=A, ZAF=RA, 777 ) THE HZ7 bAY THE X2 o) HE AYVEAYIHE F74/—A 7 FR70—X)
Table 3. Growth ratio (%) of LAB strains on prebiotics to glucose.

Glu Kes Nys FOSs GOSs XO0Ss IMOSs Raf LS
Lactobacillus acidophilus NRIC 15477 100 101 75 99 96 28 49 40 113
Lactobacillus acidophilus NRIC 0525 100 52 27 51 91 0 85 0 25
Lactobacillus delbrueckii JCM 1012" 100 24 12 20 64 2 33 52 0
Lactobacillus gasseri JCM 1639" 100 89 77 68 72 34 55 21 43
Lactobacillus johnsonii NRIC 0220" 100 32 55 35 86 69 59 20 54
Lactobacillus plantarum NRIC 1067" 100 106 14 43 83 0 20 77 94
Lactobacillus plantarum NRIC 1068 100 110 10 37 78 9 44 86 94
Lactobacillus rhamnosus JCM 1136" 100 12 10 1 72 13 49 4 38
Lactobacillus rhamnosus GG 100 8 8 15 29 6 10 0 0
Lactobacillus paracasei NRIC 0625" 100 73 69 79 59 10 69 1 82
Lactobacillus paracasei NRIC 1028 100 10 7 8 30 9 18 1 4
Lactobacillus paracasei NRIC 1044 100 88 81 89 60 11 27 3 81
Lactobacillus sakei NRIC 10717 100 28 16 21 76 26 67 7 3
Lactobacillus sakei NRIC 0126 100 127 49 119 85 41 47 39 26
Lactobacillus fermentum NRIC 1752" 100 59 17 29 59 2 50 68 55
Lactobacillus fermentum NRIC 1047 100 92 14 34 83 1 15 56 70
Lactobacillus reuteri JCM 11127 100 46 11 22 104 16 41 56 74
Leuconostoc citreum NRIC 1776" 100 115 18 49 26 14 51 7 1
Weissella confusa NRIC 0207" 100 8 4 3 22 84 18 1 2

Growth percentage (%) was determined with the following calculation: 100 x (0.D.sample = O.D.ree)/(0.D.gjuc = O.D.free)-
o ~
2N I
ALY THER BRI LIZE2A TR F—ADRLARE ST
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Clinical effects of kestose, a prebiotic oligosaccharide, on the treatment of

atopic dermatitis in infants
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Bacteriology

Kestose supplementation exerts bifidogenic
effect within fecal microbiota and increases
fecal butyrate concentration in dogs

Kaori IDE"**, Mikako SHINOHARA?*, Shohei YAMAGISHI", Akihito ENDO?,
Koji NISHIFUJI" and Takumi TOCHIO?
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and kestose on canine atopic dermatitis

(a) P <0.001 (b) P <0.001

K. Kawano'?, K. Iyori’, N. Kondo**%, S. Yamakawa>*5, T. Fujii®, K. Funasaka’,

Y. Hirooka*®, T. Tochio®" | P <0.001

'Tokyo Animal Allergy Center, Adachi-ku, Tokyo 123-0842, Japan 50

10 - | P <0.001
* Department of Gastroenterology and Hepatology, Fujita Health University, Toyoake, Aichi 470-1192, Japan
*Vet Derm Tokyo, Dermatological and Laboratory Service for Animals, Fujisawa, Kanagawa 252-0823, Japan 40
*Research and Development Division, Itochu Sugar Co., Ltd., Hekinan, Aichi 447-8506, Japan ele
*WELLNEO SUGAR Co., Ltd., Chuo-ku, Tokyo 103-8536, Japan
®Department of Medical Research on Prebiotics and Probiotics,

Fujita Health University, Toyoake, Aichi 470-1192, Japan

Abstract

Probiotics and prebiotics are viable bacteria with beneficial effects on the host and compo-

4 ?
2 q T
nents that selectively act on the beneficial commensal bacteria, respectively. The combined use 0

of probiotics and prebiotics is termed synbiotics. Probiotic intake improves dysbiosis in the intes- 1 ! 1 I 0 T

tinal microbiota and can positively affect canine atopic dermatitis (CAD). However, clinical stud-

ies on improvements in CAD using synbiotics remain limited. ° days 0 days e days % days 0 days 30 days 60 days 90 days
In this study, 15 dogs with CAD who received prednisolone, a synthetic glucocorticoid (GC)

used in the treatment of CAD, for more than 90 days were continuously treated with Lactobacillus

paracasei M-1 from fermented food as a probiotic, and trisaccharide kestose as a prebiotic, (c)

for 90 days to determine their synbiotic effects on CAD. The CAD symptoms were evaluated

using the canine atopic dermatitis lesion index (CADLI) and pruritus visual analog scores (PVAS)

at 30, 60 and 90 days after synbiotic administration. The total prednisolone use for 90 days

pre- and post-administration was also evaluated.
Synbiotic administration significantly reduced the CADLI (pre: median, 28.0 [22.0-32.0];

30 days: median, 20.0 [20.0-28.0]; 60 days: median, 20.0 [10.0-21.0]; 90 days: median,

12.0 [10.0-19.0]) and PVAS (pre: median, 6.0 [5.0-7.0]; 30 days: median, 3.0 [3.0-3.5]; 60 days:

median, 3.0 [3.0-3.5]; 90 days: median, 2.0 [2.0-3.5]) scores, and reduced the total prednisone

use over 90 days (pre: 112.0 [25-450] mg; post: 80.0 [18.-300.0] mg; p<0.001) in the 15 dogs.

Thus, the synbiotic activity of L. paracasei M-1 and trisaccharide kestose can improve CAD.

Key words: canine atopic dermatitis, kestose, lactobacillus, prebiotics, probiotics, synbiotics

90 days




Clinical effects of combined
Lactobacillus paracasei
and kestose on canine atopic dermatitis
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The bacteriostatic effect of erythritol (S.pseudintermedius) staphylococcal growth and alleviates
on canine periodontal disease — staphylococcal overgrowth in skin lesions
related bacteria of canine superficial pyoderma
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“ BN Bmedius growth regardless of harboring the mecA gene, and APS increased the inhibito- <
y effects of ERT against . pseudintermedius, . schieiferi, and S. aureus in vitro. Moreover, : . : 2%
' combined ERT and APS decreased the prevalence of staphylococci on canine skin lesions at the : kg
genus level. The combination slightly increased the a-diversity but did not affect the B-diversity :

of the microbiota. The qPCR results revealed that the combination significantly decreased S.

pseudintermedius and . schleiferi in skin lesions. Topical administration of EPS combined with . et
'APS can prevent on the surface of skin. The results of - -
% E this study may provide an altemative to systemic antibiotics for treating superficial pyoderma on .

'mammalian skin surfaces.
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