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EDITORIAL
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We are pleased to issue ADC Letter Vol. 5 No. 1.

Asia International Institute of Infectious Disease Control, Teikyo University established in June 1, 2013, and this year is the 5th
anniversary year.

Graduate student Nguyen Thu Thuy in ADC published her paper in this issue as the first paper for her, and she continues her
work on for her Ph.D. thesis by this autumn.

There were a lot of meetings for giving papers of an infection and related events by members in ADC since last July. In meeting
of Society of Novel Action of Macrolide on July 21-22, we met Prof. Satoshi Omura who has been collaborating with us for long
time from Chiba Graduate School of Medicine to ADC Institute for macrolide study, and he also showed interest in results of Mr.
Tran H, Dat and Dr. Sugamata (I} . This study will also important, and I would like to continue the study with Prof. Omura and
Prof. Sunazuka in Kitasato University.

The VCRCI Meeting (Vasculitins Consortium Researcher Investigators) was held in SanDiego on November 4th organized
by my friend Prof. Peter Merkel in University of Pennsylvania. In the meething, Japan-originated project were proposed by Prof.
Kazuo Suzuki and Dr. Toshiko Thara in Kyoto University and Office for Clinical Trial and the project members of Ministry of
Health, Labour and Welfare Vasculitis, the International cooperation subcommittee, and ARAMIS = Prof. Tamihiro Kawakami
(St. Marianna Medical University, Dermatology), V-PREG = Prof. Hajime Kono (Teikyo University, Internal Medicine) and
Pulmonary-limited vasculitis = Prof. Sakae Homma (Toho University, Respiratory Medicine) were also proposed (I) .

Next it was invited to 125th anniversary of Denken (research center for infectious diseases) establishment and reorganization
to Institute of Medical Science, University of Tokyo 50th anniversary commemoration on November 29 and 30 (II) . When I had
student’s part-time work under Drs. Hamao Umezawa and Kazuo Nitta in National Institute of Health around 50 years ago when it is
remembered, [ went to receive mice breaded in Denken every 2 weeks also he was taken by Dr. Nitta on every Wednesday for seminar.

Further, graduate student Tran H, Dat presented in the Science Agora sponsored by JST last autumn (current issue 27 page), and
he has been approved as a trainer doctor by the Ministry of Health, Labour and Welfare.

We will issue an 5th anniversary commemoration special edition in a next issue (Vol.5 No.2). Please expect our activity after
5th anniversary.
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Prof. Merkel & Japanese investigators

With Prof.Akagawa, Dr. Kudo, Prof. Oura,

Dr. Suzuki, Dr. Sugamata and Tran H Dat
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Prof. Ulrich Specks Dr. Toshiko lhara
(Mayo Clinic) (Kyoto Univ.)

Prof. Peter Merkel (University of E’rof. Pagnoux Christian
Pennsylvania) & Kazuo Suzuki (Sinai Health, Canada)
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TAVP PLAN Records of TAVP Traini
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Training of the Medical Students in Vietnam Coordinator: Kazuo Suzuki

In order to develop the Sakura Science Plan of 2015, last July we signed a “Unit Compatibility Agreement between Teikyo
University and the National Children’s Hospital of Vietnam (NCH) and the National Hanoi Medical University (HMU).” At the
same time, it was incorporated into the fifth grade medicine “public health practice”.

The main objective is to observe the actual condition of infectious diseases occurring in the world and Asia, aim for a
medical person from an international perspective. Participants will study from the viewpoint of clinical practice, international
health and preventive medicine, medical system, medical access.

Seven students participated in 2016, and there were great experience for them (ADC Letter Vol. 4 No. 1). In 2017, more than
that, nine fifth graders participated.

. . Training Program at VNCH for Teikyo University Medical Students
Coordinators : August 20 - 27, 2017

6k MB (757 ERBRERGRAER 7R Kazuo Suzuki Group !
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ER: Emergency dept, ID: Infectious Diseases Dept, NICU: Neonatal ICU
Responsible persons

Department Person in charge Position
Clinicaltaboratories i g V4=l R 1Y Head of Laboratories
Dr Phan Huu Phuc Vice head of dept
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j(a1% %% ﬁiéli"’—?ﬁ’&ﬁ%%iff'— 4% Prof. Takayoshi Ohkubo University Center-National Hospital of

Tropical Diseases

Teikyo University :

Coordinator
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Bi(i7#85 Certificate for Students
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JICA Vietnam
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Reports of Students
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Sakiko Asano, Naohiro Ichikawa, Chisato Urui, Masayuki Sone, Hinako Takamura, Aya Nagasaka, Chisa Narikawa,
Minori Hata, and Yasuko Horie

(1) Environment of Hanoi, Vietnam

Hanoi is a capital of Vietnam. It recovered from the ravages of war. Its streets surge with scooters constantly blaring horns,
and all around layers of history reveal periods of French and Chinese occupation.

The climate is tropical, with wet and hot weathers much of the year. When we visited, it was monsoon season so felt like
about 40 degrees Celsius.

Vietnam is known for its astonishing variety of inexpensive and delicious street food from quick snacks to entire meals, and
that’s a local way of life. For me, this is not the first time to visit Vietnam and I love the street food culture and have never had
food poisoning so far, so I could enjoy that culture but the other students had a problem of eating them... The most common
illnesses related to consuming and producing street food are gastrointestinal diseases causing diarrhea. The key cause is not
respecting hygiene standards and this causes contamination and leads to disease. These days food administration in Vietnam
and WHO undertake some efforts to make street food safer for both vendors and consumers. For street food vendors, Vietnam
food administration organizes training on hygiene and food safety. Consumers are educated through various communications
channels to recognize clean and safe street food stalls. Armed with that knowledge, consumers will stay away from any
remaining unsafe food stalls and this will create pressure for potentially unsafe vendors to either improve the hygiene of their
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stall or withdraw from the market.
Street food is one of the greatest cultures in Vietnam so I hope they can find good balance and reserve it with taking care of
hygiene.

(2) JICA

We visited JICA in Vietnam during this practice and asked how they support Vietnam. In Vietnam, the social and economic
development so called “10-year strategy (2011-2020)” positions institution improvement, human resource development,
infrastructure development as priority fields. Based on that, JICA works in collaboration with Japanese industry, educational
institutions, local governments, and NGOs to strengthen Vietnam’s growth and international competitiveness towards
modernized industrialization in 2020, and respond to vulnerability and they support comprehensively the creation of a fair
society and country through strengthening of governance.

As one of Asian newly industrialized countries, the number of patients suffering from life style related diseases are
increasing in Vietnam. Its given considerable weight as same as hygiene management for them.

(3) Laboratory in National Children Hospital (NCH)

In the laboratory, the latest research facilities for example simple PCR, multiplex PCR and Cap/CTM48 are in place. We
had a great chance to talk to Dr. Thu Thi Bich Phung who got Ph.D. in Chiba University supervised by Prof. Suzuki, majors in
molecular biology research using Reverse Transcription Polymerase Chain Reaction (RT-PCR). Many samples are sent from
other hospitals to NCH because it is one of the biggest hospitals in Hanoi and have such a state-of-art facility. Even it’s few
in Japan to find such a favorable environment. We were also able to hear the story about the infectious diseases, which were
prevalent for example Dengue fever when we stayed.

(4) Respiratory department

In respiratory division, most hospitalized patients had pneumonia. However, some patients were not isolated despite they had
high risk to infect other patients. We were also surprised that space between beds was small, so we thought this environment
is not good to prevent in hospital infection. The doctors explained some patients’ symptoms and medical histories. We were
surprised that there were many patients with pneumonia caused by drug-resistant bacteria. Some cases were difficult to treat
because the patients were resistant to strong antibiotics such as Carbapenem, therefore the patients were used colistin which
has not been approved in Japan.

In Vietnam, people can buy antibiotics at drug stores without doctors’ r
prescriptions. This system caused a serious problem of drug-resistant
bacteria in Vietnam. In Japan we need doctors’ prescription to buy
antibiotics, so it was a shocking story for us. We heard that the number
of people who drink insecticide to commit suicide is increasing. In
Vietnam, many people use insecticide to commit suicide because it
is easy to buy. We could learn not only medical care but also social
problems in Vietnam.

(5) Cardiology department
In cardiovascular division, one hundred patients with complicated
heart diseases are performed high level operations per a month. After

operations, patients move to PICU (Post Intensive Care Unit), CICU
(Cardiac Intensive Care Unit), and a cardiovascular ward in this order.
We could see many rare cases such as hypoplastic left heart syndrome
(HLHS) complicated by aortic stenosis (AS), ventricular septal defect
(VSD) and patent ductus arteriosus (PDA). We also saw a patient with
transposition of the great arteries (TGA). The patient was performed a
switching operation only two weeks after Blalock-Taussig operation.
We were surprised that patients were discharged soon after operations.
For example, the patient with AS and VSD was discharged ten days
after the operation. We could see the level of cardiovascular division is
very high in Vietnam.
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(6) ER

There are 100 to 200 patients in emergency department; therefore bed control is very difficult so that we saw a situation that
two patients were lying on one bed. Emergency department is mainly divided into two areas: short stay and emergency room
(ER). In short stay area, there are 20 beds and patients are sent to different department one or two days later. Severe patients
stay in ER and most patients need oxygen masks or ventilators. In summer patients who visit the emergency department
commonly have pneumonia, Dengue fever, Japanese encephalitis, and meningitis. We saw a case of Leptospirosis infection that
we couldn’t see in Japan. The main symptoms of Leptospirosis are jaundice and renal dysfunction. A doctor in the ER told us
that some Vietnamese take traditional drugs that were made from trees, then the drugs caused jaundice or renal dysfunction.
We learned how important history taking is, and how difficult to make people understand correct medical information.

(7) NICU

NICU is divided into 2 floors, for sever condition patients who have congenital heart disease or need ventilator and for about
100 beds of stable condition patients. To our surprise, there are only women staffs (120 doctors and nurse etc.). We impressed
that the high social advancement rate. At this department, we learned cases of candida and multidrug-resistant Pseudomonas
aeruginosa infection. The Pseudomonas was found to be resistant for all the anti-bacterial drugs by DST, then doctors used
colistin. In Vietnam, because people can get anti-bacterial drugs easily without any prescriptions, drug-resistant strains have
grown. We thought some measure should be taken for it.

Dispite multidrug-resistant Pseudomonas aeruginosa has detected, there are not enough isolated room to ward off RS virus.
We also learned that Plivizumab which is used for prevention for RS virus is too expensive to be used for premature infant.

) ICU

ICU have 70 beds, 45 for the patients with sever condition and 25 for mild one. The most common disease in ICU is
pneumonia, and the others are encephalitis, meningitis and septic shock. The most impressed case for us was Japanese
encephalitis. In Japan, as everyone knows, it is very common to receive a vaccine, so we seldom see this disease. But in
Vietnam, there are still many patients of Japanese encephalitis because receiving vaccines is very rare. Actually a vaccine is
recommended in Vietnam, but children who completely receive antibodies are very few for some reasons. Doctor in ICU said
that because it is not free, it is expensive especially for people living in mountain area and the parents doesn’t ever have any
knowledge about vaccines.

(9) Infection department

The most surprising experience in the infection Department was that too many beds in the room and parents own Xp and CT
images. We heard that there are 17 doctors in the Department, but we went to there, only 3 doctors worked. They looks so busy
that we felt very sorry for asking any questions there. At that time, we accidentally encountered one happening, because of
shortage of doctors, doctors missed the children who has pneumonia at the chronic stage of Japanese encephalitis had sputum
stuck at the throat and his SpO: declined to 61%.

(10) Lecture at Hanoi Medical University (HMU)

After finishing all practices in NCH, we had a chance to have a lecture about tropical diseases in Vietnam from M.D. Vu
Quoc Dat at Department of Infectious diseases in HMU. We learned Vietnam is a hotspot for emerging and infectious diseases,
in particular, zoonotic and vector-borne diseases, as a result of many factors. As a result of emerging and re-emerging diseases

in last 10 years, what they have learned is that - [ = = e
they must be better prepared to respond to new 3
threats. The key is to be alert, be prepared and
be able to respond rapidly in a coordinated
manner.

Through the lecture I thought we cannot be
so indifferent to that problems because Japan
is an island country, we can have vector-born
diseases like Dengue fever at any time. We also
need to be alert to prepare so that immediate
action can be taken when we faced any kind
of problems. And I believe if we faced on that
kind of problems in the future, we would learn
and get tips from the country like Vietnam.
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TASP PLAN Records of TASP Trai

HAR - 7V T7EHVET A TV ARREE [SOPA VAT T V]

Japan-Asia Youth Exchange Program in Science
October 16-25, 2017

fEBm& Visitors for TASP Training Supported by SAKURA Science Plan of JST
NS a 6% (ENNRIEEE @ N/ A 4%, BERLRFASE—/NEREE © d—F 3 ¥ 2%4)

Ngo Tien Dong (Pediatrician) Dao Huu Hung (Nurse) Do Minh Thuy (Nurse)

Do Thu Huong (Researcher) Nguyen Ngoc Tu Anh (Pediatrician) Le Thi Thanh Thuy (Pediatrician)

WK T V7 EBREGSENZERT (ADCHE) Tid. 20174E10H16H A 510H25H (10HR). XM+ A0 564
2T, JST (BHAEAIRIAERE) [SKOHA AT TV ] Z2FlML L7

AHFEFEOHMIH, BFPEMOSTHTT V7 L HAOFDENLR L O 5720, Kbk, HeH - #H,
P& Fili 7 il % 77 5K TVTIF"‘W”‘F%IMEWT At (ADC) ZHIEL £ L7z,

Sllid, ERIRHHME LT M FATHET 2 6 ZAARFE L, [BIYE] & [REEH] 27—~ & L72HE
%ﬁ?b\i L7z

We organized SAKURA Science Plan supported by JST from Oct. 16 to 25 in 2017 in ADC, Teikyo University.

Contents of the Training
1. ADCHEIRETOHEN
Introduction of Professors in ADC and ADC Staff
SARMBr R, A —BIR (ERILEEEFEE L 57 —) TR B AHE BT (122 257350 B I8 5 e & 4 ) 40358 )
ADCHFA % v 7. BRFWFFEFIR =R (ADCHE, i), BRAEERAAE
2. BB MM AE—T7« (BEM HMHEE). Eﬁﬁé
Trainings and Lectures: Biosafety and Safety Control in Hospital
AR BEE. AREES. Ial—av. EREH
Lectures: Infectious Diseases, Public Health, Healthcare Simulation and Faculty of Pharmacy
3. EBREWMHE | ADCRPEMRE. Izl —YarEH
Trainings in ADC Laboratories and Healthcare Simulation
4. EFPMERRZ V> KN | Fiik. BELE. REFIELE. PIRIGELR. EXRIEE. BEHEREORR
Tour of Teikyo University Hospital
5. EEHBAFEENDKEEARBESEGHA LA NNFLTOREREE
Joining with Medical Students in Teikyo University 4-year’s guidance
6. 4 : ADCHIEEH L TV S EMARTH KO EERINEREX S5
Visiting RIT and St. Luke’s International University
7. THMEETIARESS SUVEER

Certificate Celebration and Farewell Party

#iE¢ Acknowledgements

Mk, WOKETFRIEE. ADCEIRR A voN— GRARRA, 78REHE, A MRS — FINE SEHK
BOKEA, FEEF 0 1 BAEHNS, BRIl ), B 382 K@%ﬁl%@*“ﬁ HELBOEEE, WA 5 v 7 (K
AP, wHE A, EEEATTEARE, TR TEENR) . ZaB R, BRAH ., hIukAis. &R,
AN, MR B L OHBEOEEE

FHEA4 2 —JL Schedule of TASP

Orientation
Arrival at Narita Airport %g 88 ﬁE OISR
18 : 00 Welcome party
00 SHEAHER (Er 14 : 00 HERBENT 7 v F (LAHRE)
10 00 Hesi . (RifGHCER) 16 1 00 His Bl (VE I ACHL + 2 0PI )
09 : 30 /MNEFE (FAEE) 13 : 05 snART R GhlE# B ORI, BEEnE)
11 : 00 R4 BE (R4 15: 00 N4+t —7 7 1 — (E &G - B R)
T S 14 : 00 Pty (G5#d%)
09 : 45 EGuHIHEE (AR ) 16 : 30 ’Aﬁ%ﬁfﬂij{?l‘i Gk L2e4)
. 13 : 30 P yetRAE sl (IEEZ. AMAER &)
LR — MER 16:00 I 2L—Ya>y (N5 i)
RFFE A 3 [
10:20 ¥3ab—var (&F5%E) 14 : 00 #5A%MFZERTEAIE O k)
BRI (/L HRE) Discussion

17 : 00 Farewell party

Departure from Narita Airport
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1. ADCHEIRE T DR

Introduction of Professors in ADC and ADC Staff

With ADC Lab Members Prof. Makimura and
Dr. Matsunaga

2. BB LUVES
Trainings and Lectures

1) E&EL £ (Trainings: Safety Control in Hospital) 2) EAER (Faculty of Pharmacy)
REEEE TWHODEERZEHA K51 ] 0)[/79'-17—2:?}?&%7

With Director of Teikyo University Hospital Prof. Sakamoto, Prof. Kawachi, Dr. Takada and
Staff of Safety Control Department

3) NMFt—T7+ (Biosafety) 4) HEYFHERE EMFRE 5) >332l -3 EE
(Prof. Ono’s L_ab.) (Simulation Training)

With Prof. Takahashi, Dr. Makino and Dr. Taata

Biosafety Lecture by Dr. Tanbayashi, NIID Lec by Associate Prof. Ubagai and Dr. Lecture by Dr. Kaneko

Kamoshida

3. KEREME

Trainings in ADC Laboratories and Healthcare Simulation
1) ADCREREMFZE (ADC Lab) 2) X 1L —3<3 = (Simulation Education Research Center)
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FEBFEmmRZ V> K 5. EZFMAFENDRRBEEFEBHIZ R

Tour of Teikyo University Hospital Joining with Medical Students in Teikyo Univ 4-year’s Guidance
E5&%B8 (Nurses Units)

Medical Heliport with Head of Nurse Ms.
Tsuchiya

6. #451: ADCHI & L TUV\ B ia i FiER, RN EFRAS 55k

Visiting RIT and St. Luke’s International University

The Research Institute of Tuberculosis, Japan(RIT)

o = i s, B
With Dr. Kato, Director of RIT Dr. Yamada in Electron Microscope Lab Library

St. Luke’s International University

7. SHAFRD 5 OWHEE T SRS H LOEFER

Certificate Celebration and Farewell Party
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Reports of Visitors

SAKURA Science Plan

' SAKURA
(‘l SCIENCE

%\L— m-gﬂ'-! TEIKYO

Name: Ngo Tien Dong M.D.

Country: Vietnam

Department: Pediatric intensive care unit, National
children’s hospital, Hanoi

Position: Pediatrician

About my job

I am working as pediatrician in ICU since 2009, for taking care of critical illness
children (septic shock, ARDS, encephalitis). Also I am collaborating with
colleagues from other country and I am part of pediatrics advance life support
term in my hospital. I am interested in Echocardiography in critically ill patients.

Summary of the 10 days training course

— Tours of Teikyo university and Teikyo hospital to observe how actually gets done

— Visited to Research institute of tuberculosis in Japan for understanding how to control tuberculosis in developing countries

— Visited to St.Luke’s International University to understand international version of nursing training program and the structure
of the healthcare-associated infection prevention and control system

— Very interesting and useful lectures on infection fields, that was taught by experts, who are not only with very good
knowledge but also with enthusiasm and responsivility

— What do I think of Japan? Japanese people are very hardworking, diligent, honest, extremely polite, especially really
professional in work. The technology is very advanced, Japanese technology is often being looked up by many people. And
Japanese food is often healthy and fresh, which can explain why the Japanese have the longest life expectancy

Contribution of this training
— Improving my knowledge on infection fields, especially in how to control nosocomial infection, biosafety
— Benefits of coordinating clinical department and laboratory

Potential Collaboration
— Study on mechanism of drug resistant bacterial (Acinerbacter baumannii, klebsiella pneumonia)
— Collaboration with Teikyo Simulation Education Center to improving quality of APLS training course
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Name: Dao Huu Hung

Country: Vietnam

Department: National Children’s Hospital, Hanoi
Position: Nursing Unit Manager

My job:

I have been working at Vietnam National Children’s Hospital for 10 years. Most
of the time, I worked in the Surgical ICU as a Nursing Team Leader and Clinical
Nurse Educator. However, I am now a Nursing Unit Manager at the General
Paediatric Department S, which is a private unit. I am responsible for training
and managing all nursing activities in the department in order to provide the best
possible care for children and their families.

About this training course:

I was extremely happy having the opportunity to study in Tokyo, Japan. For the ten days, I took part in a structured training
program. This program was based mainly on at Teikyo University. Session topics covered emergency, medical engineering,
pharmacy, biosafety, safety division, infection control, and medical examination. In addition, I was with my colleagues
observing clinical, para clinical and educational activities throughout Teikyo University and Teikyo University Hospital. 1
have observed that in Japan, doctors and nurses work effectively in a wide range of clinical and non-clinical settings. There
are many differences compared with healthcare systems in Vietnam, especially a lot of modern medical equipments and good
working culture in Teikyo University Hospital. Therefore, I have enhanced my knowledge and experience while studying here,
particularly in infection control and delivering safety care to patients.

At the weekend:

We spent time discovering Tokyo — one of the most spectacular cities in the world. Although we have only 10 days, we didn’t
miss the opportunity to visit National Museum of Emerging Science & Inovation, St. Luke’s International University, many
beautiful places and shopping centres, and enjoy a variety of traditional food in Tokyo.

Future collaboration:

After the training course, I got contacts with many key persons with different disciplines. This will definitely help me in the
future because I can ask for help if I need any information regarding to patient care and so on. Furthermore, I would like
to enhance the collaboration between Vietnam National Children’s Hospital and ADC, SSP, Teikyo University and Teikyo
University Hospital.

Finally, I want to say a heartfelt thank to all members of ADC, SSP, Teikyo University and Teikyo University Hospital for
giving me this excellent opportunity!

Name: Do Minh Thuy

Country: Vietnam

Department: Education-Training Department-RICH-National
Children’s Hospital, Hanoi

Position: Specialist in Education-Training Department, Teacher

Job Description:

Every day, I admit and consult for new participants including nurses and doctors who
have been graduated from University and want to become a pediatric health provider.
In addition, we are cooperating with some Medical Universities such as Hanoi Medical
University, Hai Phong University of Medicine and Pharmacy, Military Medical University,
Thang Long University, etc. So that, we have a lot of students studying at hospital and
my responsibility is taking care of them, especially nursing students. Sometimes I have
a lecture about pediatric procedures and guide them how they can communicate in
Emergency environment. In my lecture for nursing students, I usually emphasize the importance of preventing infection by
hand hygiene, particularly in nurses often do all of simple procedures such as .V cannula, urinary catheter, take blood samples.
Beside the work in my office, I have on duty at night at Respiratory Intensive Care unit as the nurse. It supported for me about
clinical skills.

14 ADC Letter for Infectious Disease Control Volume 5 (1), January 2018



Benefits from SSP:

I was very glad to participate in the Sakura Science Program. I recognized that,
SSP was very useful for me in terms of both knowledges and clinical skills. I have
gained more new knowledge about biosafety, patient safety, infection control, etc.
It was very excited for me when I worked in RICU and taught for students. I can
tell with my colleagues and students how they could protect themself and others
from risks. Moreover, I could learn about the way Professors in Teikyo University
teach for student and researcher.

Althought we had only 10 days with SSP, we’ve seen most of department in
Teikyo University and some places such as: Tuberculosis Laboratory, St. Luke’s
International University. We were very impressed on how the way St. Luke’s
International University managed safety patient and prevention infection. We had
an active discussion with expert about hand hygiene, infection control and visited
at Pediatric Dpt, ICU, CSSD...

In addition with SSP, I’ve known more about Japanese culture and country
especially in Teikyo University. They are very kind, careful, enthusiastic and
intelligent. I would like to say many thanks to Prof. Kazuo Suzuki, Ms. Kaoru
Tosaka, Ms. Aihara Hatsuyo, Mr. Kishinami and others in ADC helped us during
this training course.

Potential Collaboration:

I hope in the future, we will have more opportunities to join the student exchange
course beetwen NCH and Teikyo University. It is a great chance for NCH’s students learn and research in Teikyo University—
one of the biggest medical universities in Tokyo.

Name: Huong Do Thu

Country: Vietnam

Department: Research Biomolecular for Infectious Disease
Department, National children’s Hospital, Hanoi

Position: Researcher

Summary of my training course in ADC Teikyo University

It is an interesting experience when I participate in the training course in ADC Teikyo
University. This is a good chance for me to get more knowledge not only my major but
also other fields that will support me very much. I have a wide field of vision when touring
around the Teikyo Hospital. All things here are perfect. Each department also has private
arrangement but it is very scientific.

I also visit St. Luke’s International University which is the long history of training
nurse. The Healthcare-associated Infection Prevention and Control System at St. Luke’s
International Hospital is really worth to learn.

Especially, I am deeply impressed by people’s kindness here. All people are enthusiastic, hard-working and warm-hearted.

Job Description

My main job is using Realtime PCR and Multiplex Realtime PCR techniques for detecting microorganisms like as viruses,
bacteria and fungi. Some of main groups microorganisms are viruses and bacteria that cause respiratory infections; viral
encephalitis, meningitis; viral hepatitis; group of opportunity viruses; intestinal viruses and bacteria. I also do some Multiplex
Realtime PCR techniques: Multiplex Realtime PCR for diagnose sepsis — Septifast (Roche) for detecting 25 bacteria Gram
negative, Gram poistive and fungi; xTAG" Respiratory Viral Panel (RVP) detecting for 18 respiratory viruses; xTAG"
Gastrointestinal Pathogen Panel (GPP) for the simultaneous qualitative detection and identification of multiple viral, parasitic,
and bacterial nucleic acids in human stool specimens; Fast track diagnostics: FTD33, FTD NO...

Besides, I also participate in some oversea Projects like as: Influenza projects (South EastAsia Network); South EastAsia
Encephalitis Project; ARDS Study, rTM Study, Flu Study with NIID, Japan.

Contribution of this training to my job
Firstly, I learn how the way Japanese people do. Secondly, I take more knowlegde about safety division, infectious disease
control and update new protocols in the laboratory etc... Thirdly, I realise I need study more to improve my skills.
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Collaboration plan with ADC Teikyo University
I hope in the future, the relationship between My hospital and ADC Teikyo University are more stronger. I also can have
opportunity to take part in these cooperative programs.

Name: Nguyen Ngoc Tu Anh, M.D.

Country: Vietnam

Department: Clinical Microbiology Department of Children
Hospital #1, Ho Chi Minh City

Position: Vice Head of Clinical Microbiology Department

Job in the CH1:

My main work every day is to do the test and answer to the requests in identification and
antibiotics susceptibility. In addition, I answer questions about treatments, antibiotics
which were used in patients to clinicians, and I do tests for the environment to provide
data to Infectious Disease Control Dept., take part in surveillance, do the research, and
teach students...

My hospital is a first rate one of southern pediatrics branch, so there are a lot of children
come to check health and get treatments. We have average 5,000 to 6,000 outpatients per
day, and have 1,550 beds for inpatients, divided into 13 clinical departments.

We have traditional, standard microbiology to isolate and do the test, which has received helping to established from Denmark.
After that, we have cooperated with OUCRU (Oxford University Clinical Research Unit) in many surveillances, we have
studied and learned more about modern techniques such as PCR, real time PCR, and gained much knowledge in molecular
diagnostic techniques. We have also done research with Taiwan to set up the culture virus lab. And now, the first time to have
chance to visit Japan, Teikyo hospital, Teikyo university, ADC lab, I feel so happy and get much interested information.

In Sakura Science Plan, I got a very good arrangement to visit Teikyo hospital, Teikyo university, ADC lab...a very modern
system to get academic education for healthcare field. Tuberculosis Bacteria Institute visit and listening informations made me
feel very impressed about data in prevention and control of this disease. In addition, I have also visited St. Luke’s International
University, a very nice place, and I think your patients will be very happy when they come, and get a good take care activities.
Besides, I have known a group of staff, strictly working, working hard, and very friendly.

Summary of the course in the Sakura Science Plan

The course mentioned helpful topics, about Biosafety and Infectious Disease Control, which is very necessary to prevent the
transmission, and it is going to help us to set up a good infectious control system.

In general, the system and organisation of the healthcare activities and education work in the hospital and the university made
me surprised and impressed. I have recognised the insufficient procedure in my hospital. I have received much experiences to
improve infectious disease control system.

I have been introduced about many modern techniques, equipments in labs.

This course brings me so many things to learn, to think. It is realy helpful.

I have been get well impressed in the culture, foods, silent city inspite of capital of a country.

Potential Collaboration:

Setting a good relationship in science goal, in healthcare mission.

Do research cooperation to exchange new technology, helpful techniques with my department and treatment method with other
fields.

Name: LE THI THANH THUY, M.D.

Country: Vietnam

Department: Children’s Hospital 1, Ho Chi Minh City
Position: Infection Prevention and Control Department (IPC)

Job description:

— Manage the Central Sterile Supply Department (CSSD) to provide all sterilizable
devices for all departments in my hospital

— Do healthcare-associated infection surveillance such as bloodstream infections (BSI)
and central line-associated bloodstream infections (CLABSI), urinary tract infections
(UTI) and catheter-associated urinary tract infections (CAUTI), hospital-associated
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pneumonia (HAP) and ventilator-associated pneumonia (VAP), surgical site infection (SSI).
— Training and education about hand hygiene compliance, personal protective equipments and new guidelines or procedures in
infection prevention and control from the Ministry of Health.

Benefits from Sakura Science Programme:

SSP gave me a chance to explore country, people, Japanese culture and spirit. I felt extremely warm because of your kindness,
ethusiasm and friendliness in the 11°C cold. Your work load was always huge while you still kept calm. That was the Japanese
spirit I admired most. Dishes were very delicious especially Janpanese style BBQ beef and hot spot.

Visiting Luke’s International Hospital that founded at the beginning of 19th century was my pleasure. The old Luke’s
International Hospital where received JCI in 2012 and accredited in 2014, had excellent Quality Improvement Center. It was a
precious experience for our hospital to look forward JCI certification.

All your up-to-date lectures showed me many interesting and useful information. The model combined the university for
teaching and the hospital for practicing was excellent. Teikyo University and Teikyo University Hospital had the modern and
high technique equipments for examine and do research. Biosafety understanding was very practical to apply for my CSSD.
Most of lectures were remarkable. My most excitement is visiting the Infection Control and Prevention Deprartment with
Doctor Naohisa Matsunaga. He told me how to recognize nosocomial infection cases to feedback to local hospital and report
to the clinical departments to isolate those patients; distinguish between Carbapenem-resistant Enterobacteriaceae (CRE) and
Carbapenem-producing Enterobacteriaceac (CPE), practice hand hygiene and personal protective equipment and so on. He also
quickly responded my questions with the evidence-based information. Most of all, Teikyo University Hospital had maximum
70 MRSA cases during 3 years. This amazing data reflected how well your infection prevention and control system worked. It
brought me more motivation to work for my hospital after coming back.

Potential Collaboration:

At first, I hope that SSP will continue to support for Children Hospital 1’s medical doctor to approach the Japan modern
medical foundation. Not only short-term but also Ph.D. course would be a good chance for our staffs to widen our knowledge
and do serious researches.

Furthermore, I would like to take part in the research projects that related to healthcare-associated infection and support your
visiting students and research projects with all my best at my hospital.
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History of Treatment in Kawasaki Disease

Tomio Okazaki

Tokiwa-Kure Facilities for Persons with Severe
Motor and Intellectual Disabilities, Kure, Hiroshima
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Abstract

AM®s have an organ-specific function to maintain
surfactant homeostasis that is critical to alveolar stability
and lung function. AM®s poses unique features such as
aerobic respiration, high anti-oxidant capacity, and AM®s
alone among the all tissue M®s are adapted to aerobic
environment. Inflammation of the lungs causes respiratory
failure and interferes with life sustaining. Therefore,
treatment of foreign antigens with AM®s should be done
without inflammatory response as much as possible. AM®s
originate from fetal monocytes, are long-lived cells and
their maintenance depend on self-renewing. GM-CSF
is essential for the development of AM®s but not other
tissue M®s. Characteristics of GM-CSF-induced human
monocyte-derived M®s (GM-M®s) is the same as that
of human AM®s, indicating that the GM-M®s become a
model of human AM®s. Expression of PPARy in nucleus
of AM®s depends on GM-CSF, and is essential for the
development of AM®s. In this article, recent findings on
the origin and the essential role of GM-CSF-PPARY axis
in the development, surfactant homeostasis and anti-
inflammatory activity of AM®s are reviewed.

Introduction

Macrophages (M®s) exist various tissues in the body, and
have roles in development, tissue homeostasis, inflammation,
tissue regeneration, lipid metabolism and host defense against
microorganisms and tumors. Tissue-resident M®s constitute
heterogeneous populations with unique functions and distinct
gene-expression signatures, and are known by different names
(e.g., alveolar M®s (AM®s) in the lung, peritoneal M®s
(PM®s) in the peritoneum, Kupffer cells in the liver, microglias
in the brain and osteoclasts in the bone).

AM®s comprise up to 90-95% of the leukocytes present in
mouse or human bronchoalveolar lavage (BAL) under steady
state. AM®s have an organ-specific function to maintain
surfactant homeostasis in the lung which is critical to alveolar
stability and lung function. AM®s are known to possess high
anti-oxidant capacity and the energy metabolism of AM®s
relies primarily on aerobic respiration, whereas that of other
tissue M®s depends primarily on glycolysis. These unique
features of AM®s may result from their location in the lung
in which AM®s are exposed to high oxygen tension and are

also bathed in high concentrations of surfactant. AM®s alone
among the all tissue M®s are adapted to aerobic environment.

Inflammation of the lungs causes respiratory failure and
interferes with life sustaining. Therefore, treatment of foreign
antigens with AM®s should be done without inflammatory
response as much as possible. Thus precise mechanisms
control the high anti-oxidant activity and the balance of pro-
and anti-inflammatory responses are necessary for AM®s
to ensure an appropriate response to environmental agents.
Here, recent findings on the origin and an essential role of
granulocyte-macrophage colony-stimulating factor (GM-CSF)-
peroxisome proliferator-activated receptor y (PPARy) axis in
the development, surfactant homeostasis and anti-inflammatory
activity of AM®s are reviewed.

Origin and self-renewal of AM®s

In 1924, M®s were defined by Aeschoff as cells of
the reticulo-endothelial system (RES). This implied that
macrophages originate from the tissue, and reside and renew
within the tissue. In 1960, Ralph Van Furth proposed the
concept of “the mononuclear phagocyte system (MPS)”.
According to the MPS, all M®s, including all tissue-resident
and inflammatory M®s are derived from the bone marrow
through circulating blood monocytes, and they are terminally
differentiated cells. We previously showed the differences
in the expression of asialo GM1, Mac-1 and the binding to
FITC-LPS between AM®s and PM®s in the mouse"?. AM®s
express asialo GM1*, Mac-1°" and do not bind to FITC-LPS,
whereas PM®s are asialo GM1~, Mac-1" and bind to FITC-
LPS. In agreement with the difference in FITC-LPS binding,
PM®s but not AM®s activate tumor cytotoxicity by LPS
stimulation?. In 1981, we found that M®s exist in fetal lung
and fetal liver at E14, and the fetal lung M®s are asialo GM1
positive as well as AM®s obtained from adult mice. In 1988,
we also found that AM®s from adult mouse can proliferate
and make colonies by stimulation with GM-CSF or M-CSF?.
These our studies strongly indicate that asialo GM1 positive
lung M®s already exist in fetus and maintenance of AM®s in
adulthood depend not only blood monocytes but also on the
self-renewal.

Recent studies using the new method such as Fate-mapping
elegantly showed that mouse tissue-resident M®s in multiple
organs, originate from embryonic progenitors such as
primitive macrophages (CXsCR1" F4/80"CD11b") in yolk sac
(microglia) or fetal monocytes (CXsCR1™ F4/80°*CD11b"e")
in fetal liver (M®s in lung, spleen, liver, skin, kidney, gut),
and can persist into adulthood and self-maintain by local
proliferation®. In 2013, Guilliams et al. reported that AM®s
originate from fetal monocytes within the first week of life,
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mature by 3 days after birth and are long-lived cells®. The
maintenance of them depends on their self-renewing capacity
and circulating blood monocytes contribute minimally to
the steady-state AM®s pool®. Self-renewing capacity in
human AM®s was also detected by us®. In 2016, Nayak et
al demonstrated that almost 100% of human AM®s detected
in BAL from the transplanted lungs are donor derived with a
capacity to self-renewal”. However, monocytes can contribute
to the AM®s pool when AM®s niche in lung is empty under
extreme conditions of depletion or radiation injury®. In some
tissues, embryo-derived M®s show declining self-renewal
activity and are replaced by monocyte-derived M®s soon after
birth (M®s in intestine)” or with age (M®s in the heart)'?.

GM-CSF is a critical factor for the differentiation of AM®s

In 1988, we demonstrated that one of the mechanisms
that control M®s heterogeneity is the difference in colony-
stimulating factor (CSF) by which M®s differentiation is
induced, and GM-CSF determine the phenotype of murine
AM®s, and M-CSF determine that of PM®s®. Our results
indicate that factor in the environment in which AM®s locate
determine the phenotype of AM®s, because lung tissue is
known to be rich in GM-CSF'"). In 1994 and 1995, the essential
role of GM-CSF in the functional differentiation of AM®s was
demonstrated from the studies of gene targeting of GM-CSF
(GM-/-) and the common B-chain of the GM-CSF receptor
(GMRBc-/-) in mice'*'*'. These gene-targeted mice develop
pulmonary surfactant excess, which histologically resembles
to the human pulmonary alveolar proteinosis (PAP). PAP is
associated with a marked accumulation of foamy, lipid-filled
M®s, surfactant protein and lipids in the alveolar spaces of
the lungs. Human PAP develops by the disruption of GM-
CSF signaling caused by high levels of neutralizing anti GM-
CSF antibodies in autoimmune PAP'Y or by mutations in
GM-CSFR in congenital PAP'®. Surfactant accumulation in
these gene targeted mice and PAP patients is due to reduced
clearance caused by reduced surfactant catabolism in AM®s'”,
AM®s from GM-/- mice and PAP patients also reduce the cell
adherence, phagocytosis, bacterial killing, expression of cell
surface receptors (TLR4, TLR2, CD14, mannose receptor,
Fey receptor, M-CSF receptor, integrins) and LPS-mediated
cytokine production, indicating that not only surfactant
catabolism but also innate immune function in AM®s are
impaired'”. In fact, these gene targeted mice and PAP patients

GM-CSF-PPARYy axis in alveolar macrophages

are susceptible to respiratory infections'”. In GM-/- mice,
abnormality is observed only in AM®s but not in other tissue
M®s, and the development of AM®s stop at early AM®s
commitment from fetal monocytes®.

In contrast to GM-CSF, M-CSF which is present at
biologically active concentrations in the circulation and
in most tissues is necessary for the development of many
tissue M®s including PM®s, Kupffer cells, spleen M®s,
osteoclast in addition to blood monocytes. IL-34 produced
from keratinocytes and neurons specifically promotes the
development of Langerhans cells and microglias'®. 1L-34
and M-CSF share the receptor, Fms, but they bind different
Fms domain, which cause different signal activation and
bioactivities. These results taken together indicate that
development of unique phenotype and functional properties
in each tissue M®s are largely specified by factors in the local
environment in which the tissue M®s exist.

GM-CSF-induced human monocyte-derived M®s become
a model of human AM®s

Previously we demonstrated that human monocytes
differentiate into 2 phenotypically and functionally distinct
types of M®s, dendritic cells and osteoclast-like multi-
nucleated giant cells under the influence of M-CSF, GM-CSF
and IL-4"-%. GM-CSF-induced human monocyte-derived
M®s (GM-M®s) are the same as that of human AM®s in
morphology (fried egg-like shape) and the expression of cell
surface antigens (c-fms", CD14"%, HLA-DR"", HLA-DQ"
CD71", 710F"). In contrast, morphology (spindle-like and some
cells remain small and round) and the expression of cell surface
antigens (c-fmshe", CD14"¢" HLA-DR', HLA-DQ~, CD71",
710F7) of M-CSF-induced human monocyte-derived M®s
(M-M®s) resemble those of human PM®s and inflammatory
M®s. As shown in table 1, other characteristics of GM-M®s
are the same as those of human AM®s. These results indicate
that GM-CSF is a critical factor for the differentiation and
function of human AM®s, and the environment that stimulate
the development of AM®s but not origin of AM®s (fetal
monocytes or adult blood monocytes) is important to decide
the phenotype and function of AM®s, and human monocyte-
derived GM-M®s become a model of human AM®s. In
agreement with our studies, recent study in mice show that
transcriptome analysis of embryonic host-derived and postnatal
donor bone marrow-derived AM®s coexisting within the same

Characteristics of human monocyte-derived GM-M®s and M-M®s and human AM®s

GM-M®s M-M®s

Table 1.
Human AM®s
Expression
C/EBPB isoform Small-isoform main
Hck Not expressed
Bcl-2 family genes Bel-xL
Functions
T cell proliferation Suppress
IFNy production Not suppress
IL-10 production Low
H,0, production Low
H,O0, sensitivity Resistant

CSF-independent
CSF-independent
Resistant
Susceptible

Catalase production

In vitro survival

HIV-1 infection

M. tuberculosis infection

Small-isoform main Large-isoform main

Not expressed High
Bel-xL Bcl-2
Suppress Suppress
Not suppress Suppress
Low High
Low High
Resistant Sensitive

CSF-independent
CSF-independent
Resistant
Susceptible

CSF-dependent
CSF-dependent
Susceptible
Resistant

. ______________________________________________________________________________________________________________________________________________________________________|]
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mouse demonstrated >98% correlation, and overall functional
analyses are similar®,

GM-M®s and human AM®s, in contrast to M-M®s, are
highly resistant to H202 via the high basal level of catalase
activity and a marked ability to express catalase in response to
H20:, indicating that GM-CSF but not M-CSF plays a critical
role in the development of H202 scavenging ability via unique
catalase producing activity in human M®s?. A strong anti-
oxidant mechanism of human AM®s and GM-M®s supported
by high catalase activity may help them to be long survivors
in an oxidant rich lung environment and contribute to lung
homeostasis. In fact, human AM®s and GM-M®s are long-
lived cells even in the absence of GM-CSF, and the survival
depends on catalase produced in a CSF-independent manner®.
Extracellular catalase has a novel role in the prevention of
apoptosis through the dominant expression of BCL-Xu in
human AM®s and GM-M®s, and BCL-2 in M-M®s?,

Critical roles of PPARY in the development, surfactant
homeostasis and anti-inflammatory function in AM®s

AM®s from healthy mice and human but not from PAP
patients and GM-/- mice express both PU.1 and PPARY in
nucleus, and the expression depends on GM-CSF. PU.1
has general roles in myelomonocytic development, and is
expressed in many tissue M®s. PU.1 in AM®Os is critical for
the differentiation and the innate immune functions of AM®s,
whereas the role of PU.1 on the surfactant lipid catabolism
in AM®s is not yet clear'”. In contrast to PU.1, PPARY is
indispensable for the development of AM®s, and PPARY-/-
mice stop the AM®s development at E17.5 as well as in GM-
/- mice®®. PPARy was dispensable for the development of M®s
located in the peritoneum, liver, brain, heart, kidneys, intestine
and fat. In these tissue M®s, other transcription factors such
as Spi-C in red pulp M®s?”, GATA6 in PM®s*™ NFATc] in
osteoclasts” and IRF8 in microglias® are known as tissue
specific developmental factors.

PPARy is a ligand-activated, nuclear transcription factor
that regulates genes involved in lipid and glucose metabolism,
inflammation, and other pathways. Reduced expression of both
PPARY and ABCG1 but not ABCA1 was observed in AM®s
from GM-/-mice and PAP patients (Table 2)*". ABCGI and
ABCAI1 are ATP-binding cassette (ABC) lipid transporter
that mediate cholesterol efflux from M®s. ABCA1 mediate

cholesterol efflux to ApoA-I and ABCG1 mediate cholesterol
efflux to HDL. Instillation of lenivirus (lenti)-PPARy to AM®s
in GM-/- mice restored the ABCG1 expression and reduced
lipid accumulation in AM®s and in BAL??. Instillation of
lenti-ABCG1 to AM®s in GM-/- mice reduced cholesterol
accumulation in AM®s and BAL, and improved the lung
function®®. In contrast, ABCG1-/- mice exhibited PAP-like
pulmonary lipidosis with massive deposition of cholesterol in
both AM®s and BAL**9, Thus the cholesterol efflux mediated
by ABCG1 which is induced by GM-CSF via PPARy is
necessary for the surfactant homeostasis in AM®s.

As well as GM-/- mice or PAP patients, mice that lack
PPARYy in AM®s cause lung inflammation and increase the
Th1 type cytokines/chemokines production by BAL cells™.
Interestingly, ABCG1-/- mice also induce lung inflammation
with a marked recruitment of leukocytes and increased
proinflammatory cytokine production by AM®s***?. In the
atopic asthma model, ABCG1-/- mice display IL-17-mediated
enhancement of neutrophilia in the airway following allergen
sensitization and challenge®®. The neutrophilic, high IL-17
asthma phenotype observed in ABCG1-/- mice resemble to that
described in severe asthma in human subjects®®. Thus GM-
CSF-PPARY-ABCG] axis —mediated cholesterol homeostasis
in AM®s serves as an important negative regulator of
pulmonary inflammatory responses, and the breakdown
of this axis induces pulmonary inflammation. As shown in
Fig.1, functions regulated by PPARy in AM®s are related
to anti-inflammation or resolution of inflammation that are
expressed in M2M®s. As well as AM®s, differentiation to
M2M®s depends on oxidative phosphorylation by expression
and activation of PPARYy, and is inhibited in PPARY deficient
M®s*.

Pulmonary surfactant consists of ~10% neutral lipids
including free fatty acids, which are precursors of PPARy
ligands. Thus surfactant-rich lung environment constantly
stimulates AM®s by endogenous PPARY ligands, and probably
maintains lung homeostasis by suppressing inflammation and
controlling respiratory function necessary for maintenance
of life. Lipoprotein lipase (LPL) hydrolyze neutral lipids
to generate free cholesterol and free fatty acids, which are
precursors of PPARy ligands. Interestingly, expression of LPL
is decreased in GM-/- mice as shown in Table 2. Important role
of LPL was reported from gene targeting of lysosomal acid

Table 2. Molecules expressed in alveolar macrophages from PAP patient, GM-/- mice, PPARy-/-
mice and ABCG1-/- mice
GM-/- mice PAP patient PPARYy-/- mice ABCG1-/- mice

PPARYy l ! None —
ABCG1 l ! ! l
ABCA1 i 1 ) 1

LXRa 1 1 l n.d.
LXRp n.d. n.d. T n.d.
LPLA2 l ! — n.d.

LPL l n.d. n.d. n.d.
CD36 l l l n.d.
GM-CSF None l ) n.d.
M-CSF 1 1 i n.d.

LXR: Liver X receptor.

LPLA2: Lysosomal phospholipase A2 specifically expressed in MO®s with predominance in AM®s.

LPL: lipoprotein lipase.
n.d.: not determined.
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Surfactant homeostasis
Reverse transfer of cholesterol by ABCG1

Phagocytosis activity

(lipid, apoptotic cells, bacteria, etc.)
Expression of CD36
Enhancement of Fcy-dependent phagocytosis

| PPARy

Anti-inflammatory action and suppression of tissue injury
Inhibition of inflammatory cytokines/chemokines production
Suppression of iNOS expression
Suppression of matrix metalloproteinase production
Inhibition of adhesion molecule expression
Inhibition of NADPH oxidase activity
Induce catalase production

PANN

Cell survival

ATP production by aerobic metabolism
Catalase production

Fig. 1.

lipase (LAL) in mice. The LAL-/- mice results in respiratory
inflammation, destruction in the lung with an increase in the
number of foamy AM®s and neutrophil infiltration, increase
in proinflammatory cytokines/chemokines and matrix
metalloproteinases in lung, and shows severe pathology of
multiple organ failure*". M®-specific expression of human
LAL or stimulation with PPARYy ligands corrects inflammation
and pathogenic phenotypes in LAL-/- mice*".

Conclusions

The lungs are important organ responsible for the breathing
functions essential to making the energy necessary for
maintaining life. Inflammation of the lungs causes respiratory
failure and interferes with maintaining life. AM®s expresse
PPARY?2, which is the same subtype as expressed in adipocytes,
suggesting that the role of lipid metabolism of AM®s is very
important and necessary, since the AM®s exist in the unique
lung environment with lipid-rich surfactant ocean. Expression
of both PPARy and PU.1 in the nucleus of AM®s by GM-
CSF is an essential condition for AM®s to maintain lung
homeostasis. Well-balanced activity of PPARy and PU.1
make it possible to maintain surfactant homeostasis and treat
the pathogen and foreign matter entering the lung as much
as possible without inflammatory reaction and terminate
efficiently even if inflammation is induced. Abnormalities in
surfactant lipid metabolism of AM®s caused by breakdown
of GM-CSF-PPAR y-ABCGI axis induce accumulation of
cholesterol rich foamy AM®s and inflammation of the lungs,
and are involved in the development of many pulmonary
inflammatory diseases such as PAP, asthma and COPD. New
drug discovery that target the GM-CSF-PPARy-ABCG]1 axis is
expected.
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Abstract

When influenza viruses infect to airway, it is thought
that hypothiocyanous acid (HOSCN), an oxidant with
anti-influenza virus activity, is produced by the catalysis
of peroxidases such as myeloperoxidase (MPO) and
lactoperoxidase (LPO). However, the actions of HOSCN on
host cells are poorly understood. In this study, we examined
the effects of HOSCN on the expression of cytokines in
airway epithelial cells. Human airway epithelial (NCI-H292)
cells were exposed to HOSCN that generated in LPO/
glucose oxidase/SCN" culture system. The gene expression
of cytokines was determined by quantitative polymerase
chain reaction and the concentration of cytokines also
was measured by ELISA method. We found that HOSCN
induced the expression of pro-inflammatory cytokines such
as IL-6, IL-8, TNF-a, IL-1p and M-CSF, but it did not do
GM-CSF. The results suggest that HOSCN may contribute
to the production of pro-inflammatory cytokines during
influenza viral infection. And also it may impact on the
balance of M1/M2 development of macrophages, because
M-CSF plays an important role for the differentiation of
macrophages toward M2 phenotype.

Introduction

Influenza virus infection leads to recruit neutrophils and
monocytes to the infectious sites and produce inflammatory
mediators including hydrogen peroxide (H20:) to response
against influenza virus infection'*?. Previously we showed that
MPO, which is an enzyme released by activated neutrophils
and monocytes, accumulated in the lung in the early phase after
influenza virus infection”. In plasma, MPO is able to generate
equal amounts of hypochlorous acid (HOCI) and HOSCN by
catalytic oxidation of chloride (CI") and thiocyanate (SCN),
respectively, with H202”. In the airway, HOSCN is thought to
be a major product by the MPO-catalytic oxidation, because
airway surface liquid (ASL) covering the airway epithelium
contains higher concentrations of SCN™ than plasma®. In the
presence of H20., it is also possible that SCN™ may be oxidized
to HOSCN by LPO, which is secreted into ASL by submucosal
glands and goblet cells®. Therefore, we are focusing on roles of

HOSCN during influenza virus infection.

As well as HOCI], HOSCN is an oxidant with anti-influenza
virus activity™. However, the reactivity of individual oxidants
is markedly different. HOCI reacts with the majority of
functional groups in amino acids. In contrast, HOSCN is a
much milder oxidant that reacts specifically with thiol and
selenol residues, suggesting that HOSCN may act as a second
messenger in redox signaling?.

So far, effects of HOSCN on airway epithelial cells are
poorly understood. A study showed that HOSCN activated
NF-«xB via PKA dimerization in airway epithelial cells,
suggesting it may induce the gene expressions of various pro-
inflammatory cytokines'?. In this study, to clear the role of
HOSCN on inflammation in the airway, we analyze its effects
on the cytokine production in airway epithelial H292 cell line.

Methods
Cell culture

H292 cells were cultured in RPMI-1640 medium (Sigma)
supplemented with 10% heat-inactivated fetal bovine serum
(FBS, GE Healthcare Life Sciences), 0.05 mg/mL gentamicin
sulfate (Wako) at 37°C in 5% CO:2 incubator.

Exposure of cells to HOSCN

H292 cells at 5 x 10° cells/mL of concentration were
cultured in RPMI medium at 37°C for 1 day until 95% of the
confluences. Cells were incubated in RPMI medium without
red phenol (Gibco) plus 50 mM HEPES, 3 mM NaSCN, 5%
FBS for 1 hr at 37°C. Then, cells were exposed to HOSCN that
produced in culture system containing 16 mU/ml GOX and
10 pg/ml LPO for 7 hr. Cells were collected for RNA isolation
to quantify the mRNA expression of cytokine genes at 7 hr
post exposure. The stimulated cells were incubated in RPMI
medium containing 10% FBS until 24 hr at 37°C, the cell
culture supernatants were collected to measure the cytokine
concentration.

Isolation of RNA and quantification of the gene expressions
Total RNA were isolated from cells by Isogen/chloroform
extraction and isopropanol precipitation. The concentration of
RNA was determined using Nanodrop. cDNA was synthesized
with ReverTra Ace® qPCR RT Master Mix with gDNA
remover (Toyobo). A 8 pl mixture containing 500 ng total
RNA and 2 pl gDNA remover were incubated at 37°C for 10
min. Then, 2 pl 5x RT Master Mix II was added in the reaction
and incubated at 37°C for 20 min, 50°C for 10 min, 98°C for 5
min. Gene expression was validated by Realtime-PCR (qPCR)
using 10 pl 2X Power SYBR" Green PCR Master Mix (Applied
Biosystems), 5 ul cDNA (5-fold dilution) and 10 pmol
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specific primers of IL-6 (interleukin-6), IL-8 (interleukin-8),
TNF-a (tumor necrosis factor-a), IL-1p (interleukin-1p),
M-CSF (macrophage-colony stimulating factor), GM-CSF
(granulocyte macrophage-colony stimulating factor) and
G-CSF (granulocyte-colony stimulating factor) cytokine genes.
The cycle conditions of qPCR were 95°C for 20 s, 40 cycles of
(95°C for 3 s, 60°C for 30 s), 95°C for 15 s, 60°C for 60 s.

Measurement of the cytokine concentration

Concentrations of Interleukin-6 and Interleukin-8 in cell
culture fluids were determined using Human Interleukin-6
and Interleukin-8 immunoassay ELISA kit (Quantikine, R&D
systems) following the manufacturer’s instructions.

Statistical analysis

Data as presented as mean+standard deviation. Statistical
analysis of results was performed by Student’s t-test.
Differences with p values <0.05 were considered significant.

Results

H292 cells were exposed to HOSCN for 7 hours to analyze
the effect of HOSCN on the pro-inflammatory cytokine
gene expressions. The mRNA expression levels of IL-6 and
IL-8 were remarkably increased in H292 cells with HOSCN
exposure in comparison to that in H292 cells without HOSCN
exposure ( p=0.002 and 0.0015, respectively) (Fig. 1a).
And expression levels of TNF-a and IL-1B were slightly
enhanced by HOSCN (p=0.047 and 0.028, respectively) (Fig.
la). Therefore, we measured the amounts of IL-6 and IL-8
cytokines in the culture fluids. Concentration of IL-6 and
IL-8 highly increased in H292 cells exposed to HOSCN than
that in cells without HOSCN exposure for 7 hr (p=0.016 and
0.018, respectively) and 24 hr stimulation (p=0.01 and 0.004,
respectively) (Fig. 1b). It was suitable to the mRNA level of
IL-6 and IL-8 genes. These results confirmed that HOSCN
induced the pro-inflammatory cytokine expression.

In addition, M-CSF was significantly increased (about 75
folds) in H292 cells exposed to HOSCN than that in cells
without HOSCN exposure (p=0.048) (Fig. 1a). But, there was
no difference of GM-CSF expression between cells with and
without HOSCN exposure (p=0.2) (Fig. 1a). The expression of
G-CSF was not detected.
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HOSCH-induced expression of cytokines

Discussion

It is thought that HOSCN is a major oxidant generated by
MPO in the airway and its excessive or misplaced generation
may contribute to lung diseases'®!". In this study, we found that
the exposure of epithelial cells to HOSCN increases the mRNA
level of IL-6, IL-8, TNF-a and IL-1p genes, which are driven
by NF-«kB, in concordance with previous data that it activates
NF-kB!?. These cytokines may enhance the recruitment
and activation of neutrophils, resulting in amplifying the
inflammation at early stages of influenza virus infection (Fig. 2).

At inflammatory sites during IFV infection, recruited
monocytes differentiate to macrophages. Recent studies show
that macrophages are divided into M1 and M2 phenotypes,
characterized by pro-inflammatory and anti-inflammatory
functions, respectively'?. The polarization of M1/M2
macrophage differentiation depends on the cytokines in the
environment where monocytes and macrophages reside. We
observed the strong induction of M-CSF gene expression after
exposure of airway epithelial cells (H292) to HOSCN. M-CSF
is known to skew monocytes toward M2 macrophages via
the activation of interferon regulatory factor 4, which is an
important transcription factor for M2-phenotype related gene
expressions'*'¥. Therefore, we speculate that HOSCN may
impact on the balance of M1/M2 development of macrophages,
skewing it toward M2 macrophages (Fig. 2). If our hypothesis
is correct, the anti-inflammatory M2 macrophages increased
by HOSCN are thought to dampen inflammation during IFV
infection. Previous studies showed that it took around 6 days
for the differentiation from monocytes to M2 macrophages'.
Therefore, HOSCN may have a role for leading to converge
inflammation at late stages of influenza virus infection.

In summary, under the oxidative stress with HOSCN,
epithelial cells produced pro-inflammatory cytokines and
simultaneously expressed M-CSF cytokine that may skew
differentiates macrophage toward M2 phenotype to attenuate
inflammation. That may be a defence mechanism of epithelial
cells to HOSCN induced-inflammation.
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Fig. 2. HOSCN may associate with the differentiation of macrophage and the inflammation of lung epithelial cells
An excess generation of HOSCN induced the production of pro-inflammatory cytokines in the epithelial cells. These cytokines may recruit and activate
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Report SUMMARY OF SCIENCE AGORA MEETING IN 2017
Kb BREEWZEFE 2 4 Tran Huu Dat

1. My current research:

I have been working as a pediatric intensivist at Vietnam National Children’s
Hospital. Since 2015, I have been studying at Teikyo University Graduate School
of Medicine as a Ph.D. student supported by MEXT scholarship of Japanese
Government. Our current research project is now focusing on Influenza A/HIN1
virus infection and development of new anti-influenza agents.

2. Presentation at the Science Agora Meeting:

The Science Agora is organized by AMED (Japan Agency for Medical Research
and Development) and JST. Science Agora meeting was held on Nov. 25th, 2017 at
Telecom Center Tokyo. There were 6 speakers and 8 poster presenters who came
from Asian countries such as Japan, Vietnam, Philippines, Myanmar, and Indonesia.
Most of us were the researcher, 2 others were super science high school students. The
content of presentations regarding the prevention of earthquake, mosquito-related
diseases, influenza virus infection, etc.

3. Benefits from the Science Agora Meeting:

The Science Agora Meeting gave me a great opportunity to share my current
research project as well as my own impressions on Japan. It also helps me to
communicate with international researchers around the Asia area. Moreover, the |
chance made me more motivated to study English and Japanese as well. We hope to
have many collaborative projects between Japan and Vietnam in the future.
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We held the 23rd MPO meeting in Teikyo University from Dec. 1st to 2nd. There were 36 attendees and 21
presentations and we had lively discussions. Next MPO meeting will be held in Hokkaido on Sep. 1st-2nd, 2018
with the chair of Prof. Akihiro Ishizu (Hokkaido Univ).
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Attendee of the 23rd MPO Meeting

[Special Lectures)

» Studies for 35 years on Kawasaki disease and development of antibody drug for vasculitis using single clone of IgG ScFv
Kazuo Suzuki

» Survival Mechanism of Intracellular Parasitic Bacteria in Macrophages
Tomoko Yamamoto

[ADC Staff’s Research Presentations)

m Successful treatment of pneumonia-induced severe ARDS complicated with DIC in two infants using recombinant human
thrombomodulin
Kawachi S, et al.

m The regulatory role of Duox1-derived hydrogen peroxide (H202) in primary B cells
Sugamata R, et al.

m Untoward effects of hypothiocyanite on airway epithelial cells
Suzuki S, Nguyen TT, et al.

m The inhibitory effect of Azithromycin on proliferative activities of 2009 pandemic influenza A/HIN1 virus
Tran HD, et al.

m Moesin expression level of MPO-ANCA associated vasculitis mouse
Ito F, et al.

INTERNATIONAL MEETING AND

FfELEA N2 b (2017.7.1~2017.12.31)
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20174 8A21H(B)~8827H(A) TASP Training for 10 Students(5-year) NHP and Bacmai Hospital Hanoi, Vietnam
SEDINY MEER (2018.1.1~2018.6.30)
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