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Gnotobiology and researches for infectious diseases

SHIGERU KAMIYA

Professor Emeritus, Department of Infectious Diseases, Kyorin University School of Medicine,

Tokyo

Germfree life is defined as life without indigenous microbiota, and gnotobiote is a germfree life
infected with known microorganism. The study using gnotobiote is called as Gnotobiology, and it has
been developed in many fields of microbiology, infection study, pathology, nutritional science, clinical
medicine, veterinary medicine and pharmacy.

We have performed animal experiments using germfree (GF) mice to clarify the pathogenesis of
human gastrointestinal pathogens including Helicobacter pylori, enterohaemorrhagic Escherichia coli
(EHEC) O157:H7 and Clostridioides difficile. In this lecture, our research data concerning applications
of GF mice in the analysis of pathogenesis of gastrointestinal pathogenic bacteria will be introduced. In
addition, previous reports concerning the application of GF mice to infection researches will be
discussed.

Infection of GF mice with H. pylori induced acute/chronic gastritis, and the infection model will be
used for evaluation of antibiotics and probiotics against H. pylori. In addition, the use of GF mice for
evaluation of gastric intraepithelial neoplasma (GIN) in INS-GAS GF mice infected with H. pylori and
intestinal microbiota will be introduced.

Using GF mice, we clarified the pathogenesis by infection with EHEC O157:H7, and showed that
probiotics of Clostridium butyricum M588 (CBM588) strain had inhibitory effects on EHEC.

C. difficile is a causative agent for antibiotic-associated diarrhea (AAD) and pseudomembranous
colitis (PMC). We showed that toxigenic C. difficile strains induced lethal enterocolitis in GF mice, but
not in SPF mice. In addition, we showed that the probiotic strain of CBMb588 protected the lethal
enterocolitis of the gnotobiote mice infected with toxigenic C. difficile.

Recently, associations of gut microbiota with many diseases including infectious diseases,
gastrointestinal diseases, metabolic diseases, psychiatric diseases, renal diseases and gynecological
diseases have been reported. Research data based on metagenomic analyses will be clarified by use of
GF animals, which will make a great advance in the field of gnotobiology.
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Unlocking the Secrets of IBD: Exploring Gut Dysbiosis through Gnotobiotic
Animal Models

NOBUHIKO KAMADA* #*

*Division of Gastroenterology and Hepatology, Department of Internal Medicine, University
of Michigan Medical School, Michigan
** Immunology Frontier Research Center, Osaka University, Osaka

A myriad of microorganisms, including bacteria, colonize the human body and establish a mutualistic
relationship with the host. The commensal microbiota is vital for host physiology via aiding nutritional
metabolism, educating immune systems, and conferring colonization resistance against incoming
pathogenic microorganisms. On the other hand, the gut microbiota is significantly perturbed (the
condition referred to as gut dysbiosis) in various diseases, such as inflammatory bowel disease (IBD).
Therefore, technologies reshaping healthy microbiota have been attracting attention as new disease
prevention and treatment methods. For example, fecal microbiota transplantation (FMT) and cocktails of
beneficial bacteria are used for the treatment of various diseases in clinical settings in the United States
and other countries. However, it is still unclear [1] what factors cause gut dysbiosis, [2] whether gut
dysbiosis is a cause or a consequence of disease, and [3] if it is a cause, how to correct the bacterial
imbalance. In our laboratory, we are particularly interested in the role of gut microbiota in IBD. Using
gnotobiotic animal models, we investigate the causal relationship between gut dysbiosis and intestinal
inflammation and other IBD-associated complications (gastrointestinal infection, fibrosis, colorectal
cancer). In addition, we are attempting t
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Blood cancer treatment and bacterial flora

MAKOTO ONIZUKA

Tokai University Department of Hematology and Oncology, Isehara

There are many evidence that the gut microbiome and its metabolites, short-chain fatty acids,
modulate the immune response of the host and have a significant impact on the therapeutic effect on
malignancies. Allogeneic hematopoietic stem cell transplantation is an effective treatment that leads to a
cure for hematologic malignancies, but complications from post-transplant allo-immune reactions hinder
the improvement of treatment outcomes. An excessive immune response from the transplanted donor to
the recipient is a serious complication that determines the success or failure of transplantation as a graft-
versus-host disease. The association between graft-versus-host disease and gut microbiota has been
reported extensively, and many studies have been reported from Japan. First, we report the latest findings
on the involvement of gut microbiota in allogeneic hematopoietic stem cell transplantation.

Next, we have analyzed the involvement of microbiota in post-transplant complications other than
graft-versus-host disease. Since there are individual differences in the degree of incidence of oral
mucosal damage due to pre-conditioning treatment drugs and irradiation, the relationship between oral
microbiota and post-transplant oral mucosal damage was evaluated. The oral microbiota changed
significantly depending on the severity of the mucosal disorder and tended to return to the pre-transplant
microbiota pattern as the mucosal damage relieved. In addition, we evaluated the effect of oral tablets
containing lactic acid bacteria that prevent periodontal disease to reduce mucosal damage. We report
new findings on oral microbiota and hematopoietic stem cell transplantation.

Finally, we will introduce the latest findings on the relationship between the intestinal microbiota in
blood diseases as well as allogeneic transplantation, and report on issues that need to be addressed in the
future.
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Development of infrastructure and new experimental systems for germ-free
animal breeding

TOMOYUKI OGURA, YUYO KA, RYOKO NOZU, KAYO TOMIYAMA, KEISUKE
KOJIMA and RIICHI TAKAHASHI

Central Institute for Experimental Medicine and Life Science, Kawasaki (CIEM)

In 1967, CIEM started to establish a Germfree animal breeding technique, and in 1971, we started to
distribute Germfree mice. These technologies is now the basis of the technology in Japan, and their
histories was reported by Dr. Hioki of CIEA at the 52nd Annual Meeting of the Society (J. Germfree
Life Genotobiol. Vol. 49 No. 1, 2019).

As for the development and improvement of Vinyl isolator(VI) technology, we are conducting
comparative studies of new sterilants and new sterilization method using hydrogen peroxide gas, as well
as collecting data on physiological properties of Germfree mouse strains and microenvironment data in
VI and reporting them to related academic societies. On the other hand, as for technical support, we are
also responding to the needs of resercher for making Germfree mouse strains and human fecal
colonization tests.

By combining the BioBubble Cleanroom and individual ventilation cage system(IVC), we have
established new experimental system that enables the maintenance of Germfree mice and microbiome
experiments even in a conventional environment (Ka Y, et al. 2020), and practical examples include the
measurement of spontaneous locomotion in Germfree mice and the establishment of a Germfree human
The system is also capable of establishing a Germfree human liver model from which human liver cells
can be transferred.

In this report, I will discuss the development of new experimental systems from the existing
infrastructure, which will serve as a foundation for research on intestinal bacteria in Japan and contribute
to the acceleration and development of such research.
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Establishment of mycoplasmal pneumonia model using germ-free mice

HARUHIKO TAGUCHI *, SATOSHI KURATA**, MOTOMICHI TAKAHASHI***
and SHIGERU KAMIYA s Ak

* Department of Immunology, Kyorin University Faculty of Health Sciences, Tokyo

** Department of Microbiology, Kyorin University Faculty of Health Sciences, Tokyo
*#% Central Research Institute, Miyarisan Pharmaceutical Co., Ltd., Tokyo

*#%% Department of Infectious Diseases, Kyorin University School of Medicine, Tokyo

Mycoplasmal pneumonia caused by Mycoplasma pneumoniae is known as one of the respiratory
infectious diseases common in children and young adults. Histopathologically, in M. pneumoniae
infection, the bronchial and bronchiolar lumina are characteristically filled with polymorphonuclear
leukocytes, and their walls have a mononuclear infiltration with plasma cells.

Several animal models have been developed to examine the pathogenesis of M. pneumoniae infection
and the mechanism of the mycoplasmal pneumonia. Infection of the mouse with M. pulmonis was
established, but M. pulmonis is not a pathogenic agent for humans. On the other hand, gnotobiotic
animal offer a well-defined model to study the pathogenecity of bacteria because it is possible to study
the interaction of the bacterium and its toxins with the host without the influence of any other bacteria.
Therefore, we attempted to establish an animal model using germ-free mice for M. pneumoniae
infection, and the histopathological, immunological and bacteriological studies were performed.

We have succeeded in establishing mycoplasmal pneumonia in gnotobiotic mice by repeated infection
with M. pneumonia.
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Gut microbiome modulators for disease prevention and control

YUN-GI KIM

Research Center for Drug Discovery, Faculty of Pharmacy, Keio University, Tokyo

The bacteria living in the intestine (gut microbiota) play important roles in maintaining health and
preventing diseases. Gut microbiota act on the host immune, metabolic, and nervous system, etc. through
their microbial components and metabolites, contributing to improving physiological functions. There
are hundreds of different species of microbes in the human intestine, and each bacterium has different
microbial components and metabolic abilities. Therefore, changes in the composition of the gut
microbiota alter the bacterial components and metabolites in the intestine, which in turn affects host
physiological functions. In recent years, changes in diet and lifestyle, as well as increased use of drugs
such as antibiotics, have increased the risk of imbalances in the gut microbial composition (gut
dysbiosis). Gut dysbiosis has been suggested to influence the pathology of various diseases by changing
the gut environment which includes bacterial cell components and metabolites in the intestine (gut
microbiome). However, many points remain unclear regarding the causal relationship between gut
dysbiosis and diseases, the functions of each gut microbe, and the mechanisms of action of functional
factors associated with diseases.

Gut microbiome modulators change the composition and metabolism of gut bacteria, which include
nutrients such as sugars, proteins, and lipids that reach the lower gastrointestinal tract, drugs such as
antibacterial agents, live bacteria, and gut bacterial metabolites. Each microbiome modulator induces
different changes in the gut environment, thereby conferring different effects on the host. Therefore,
microbiome modulators not only have the potential to improve gut dysbiosis and create an intestinal
environment according to the health status of the host but also to discover new functions of gut bacteria
and their metabolites. By exploring various microbiome modulators that change host physiological
functions and disease pathology, we aim to construct gut environment according to health status and
identify new functions of gut bacteria and their metabolites. In this lecture, I will introduce recent
findings regarding changes in host physiological functions using microbiome modulators, and the
relevant gut bacteria and their metabolites.
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Interactions between host and microbiota focusing on the immune system :
analysis by using germ-free and gnotobiotic animals

AKIRA HOSONO and MASATO TSUDA

Nihon University, College of Bioresource Sciences, Fujisawa

The human gut harbors 40 trillion commensal bacteria which play an important role in human health.
The gut immune system contributes to the maintenance of intestinal homeostasis. The gut-associated
lymphoid tissue (GALT) is a key inductive site for initiating antigen-specific immune responses against
such luminal antigens. GALT is composed of Peyer’s patches (PPs), which are located in the small
intestine, and their counterparts in the cecum (cecal patches; CePs) and colon (colonic patches; CoPs),
and solitary intestinal lymphoid tissue. The small intestine is easily affected by food components,
whereas the immune response in the large intestine may be influenced by intestinal bacteria and their
metabolites, but the details are still unknown. Experimental systems using germ-free and gnotobiotic
animals are useful tools to uncover cellular and molecular machinery of the interaction between
intestinal bacteria and the host immune system. Immunoglobulin A (IgA) is the most abundant antibody
produced in the body, mostly secreted from the mucosal surfaces of the intestinal tract. PPs are key
inductive sites that generate IgA" B cells, mainly through germinal center responses. In contrast, the
CePs have a predominance of IgG2b-expressing B cells compared with PPs, and this antibody
production is strongly induced by intestinal bacteria, as revealed by the study using germ free mice.
Furthermore, it was found that the oral intake of food ingredients by conventional mice that can alter
environmental factors in the large intestine also markedly induced immune responses such as IgA and
IgG2b class switch in the CePs.
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Guideline for Authors

A. Annual meeting proceedings
I. Proceeding manuscripts (oral presentations)

1.

o

Authors and all co-authors must be members of the Japanese Association of Germfree Life and Gnotobiol-
ogy (JAGG). Papers submitted for review must convey new unpublished findings from studies in germfree
research or gnotobiology. Manuscripts are accepted for publication following review by the Editorial and
Publications Committee. Please prepare manuscripts according to the instructions below, with reference to
the printing sample available through our website.
Manuscripts are accepted in both English and Japanese. However, in the case of Japanese papers, the infor-
mation carried in the title page, abstract, and key words must also be duplicated in English. All titles and legends
to tables, figures, and photos, as well as the reference list must be prepared in English regardless of
whether the papers are prepared in English or Japanese.
The title page of the manuscript should carry manuscript title, name of authors and affiliations, postal ad-
dress, zip code, phone, fax, and e-mail address of the corresponding author.
Begin the manuscript on page two, starting with abstract (within 250 words), five key words, and text (2000
words), in the order of: I) Objective (or Introduction), II) Materials (or Subjects), III) Methods, IV) Results,
V) Discussion, VI) Conclusion, VII) Acknowledgments (if any), References, and a maximum of 5 figures,
tables, or photos in total.
An electronic copy in MS-Word format, tables and figures may be incorporated into the Word file, submitted
as separate Excel or PowerPoint files, or as jpg, pct, eps, or tif images adjusted to actual printing size. Tables
and figures should each be numbered consecutively in Arabic numerals (Table 1, Figure 1), with a title for
tables and descriptive legends for figures. The location of tables and figures in the text should be indicated in
the margin of the typescript. Each table and figure should be printed on a separate sheet of paper. The manu-
scripts in the journal are generally printed in black and white. However, if the authors prefer color printing of
figure (s) in the manuscript, additional page charge will be added.
Abbreviations must be preceded by the full term at first mention. Use standard units of measure such as: m,
cm, mm, um, nm, 1, ml, pl, kg, g, mg, ug, ng, pg.
References should be cited in the text using superscript Arabic numbers, in order of appearance. In the refer-
ence list, the references should be numbered, followed by authors (capitalize the first letter of your last name
and first name, up to 6 people, for more than that, write as et al.), title, the journal name (abbreviated accord-
ing to Index Medicus, and year of publication), volume: page numbers (first and last).
Example:
1. Taguchi H, Takahashi M, Osaki T, Komatsu A, Fujioka Y, Kamiya S. Experimental infection of germ-
free mice with hyper-toxigenic Escherichia coli O157: H7 strain 6. J Med Microbiol 2002, 51:336-43.
2. Lindahl G, Heden L-O, Stenberg L. Streptococcal IgA receptors. In, Molecular recognition in hostpar-
asite interactions, Edited by Korhonen TK, Makela PH, Hovi T. New York, Plenum Press 1922: pp.77-
83.
3. Sakagami T, Fukuda Y, Tamura K, Tanida N, Shimoyama T. Does Helicobacter pylori promote gastric
carcinogenesis? J. germfree life gnotobiol 2001, 31:25-26. (in Japanese)
Manuscripts should be sent by E-mail to jagg@ciea.or.jp.
Copyright of manuscripts accepted for publication will become the property of the Japanese Association of
Germfree Life and Gnotobiology (JAGG).
The JAGG retains the right to publish accepted manuscripts in part or full in any network or other media
recognized by the Association, in any language (including electronic publishing).

B. Original articles and reviews
I. Original articles

1.

Submission of manuscripts to this journal is limited to members of the Japanese Association of Germfree Life
and Gnotobiology (JAGQG) or the International Association for Gnotobiology (IAG), based on material pre-
sented at the annual meeting of the JAGG or International Symposium for Gnotobiology.

Papers submitted as original articles must convey unpublished findings and conclusions of note from innova-
tive studies capable of contributing to the development of germfree research or gnotobiology.

Acceptance of manuscripts for publication will be judged by the Editorial and Publications Committee and
referees.

Orginal articles must be prepared in English throughout, in accordance with the instructions for proceeding
manuscripts above, with the exception that there is no limitation in word count or number of tables, figures
and photos.
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II. Reviews

1. Reviews are accepted in either English or Japanese as invited papers as a rule, to be prepared in accordance
with instructions for oral presentation manuscripts.

C. Ethical guidelines

Study protocol must have obtained approval by an appropriate institutional Ethics Committee. Studies on human
subject must also conform to the provisions of the Declaration of Helsinki (as revised in Brazil 2013, Ethical
Guidelines for Clinical Research 2015 Ministry of Health, Labour and Welfare Public Notice 415), and the Eth-
ical Guidelines for Epidemiological Research. Animal studies must conform to the Standards for the Rearing,
Housing, and Alleviation of Pain of Experimental Animals (2006 Ministry of the Environment Public Notice 88).
Compliance with these guidelines must be stated within the text of original articles.
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