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EDITORIAL

6%25%BBILET,
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(W72 b, ERYE R )
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2) BRI FERE © KEEBiA: 4 42420 Tran Huu Dat 1. The Journal of Antibiotics [0 P, FFirH
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20204F 8 (3 MIA) AFEh. At 1AL 3 4413 E
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WHEHI : TZEE ] [RAME), [faER), [¥Iab—arv] L
[Stem Cell Therapy Consortium : SCTC]
ADCWIZSCTC 7' F v F & L Cakil #efii
FEREMF e 2 D, BRIRRER 2 Ml C, LU A FZErE & b L2 T E
- k[E NIH/NICHD Dr. Keiko Ozato 3 & O°X + J 2 Vinmec FEBR B BFEFT R o, EN/NEREER) &
o[ pkgE

We are pleased to issue ADC letter Volume 6 No. 2.
Some new programs and projects have been started and various studies are active.
Particularly, communication with investigators in not only Southeast Asia countries, but the United States, and European
countries have been active too.
The studies in the ADC include the followings:
[Research projects: infectious disease control study]
1) Research of Blanding: Study on the pathogens of the pandemic infectious diseases to be able to do gene analysis through
collaborative investigation with Vietnam is in progress.
2) Medical graduate student fourth grader, Dr. Tran Huu Dat: Acceptance of his research article in The Journal of Antibiotics, and
patent application were completed, then he applied his thesis for the graduate student.
3) Frequency of Kawasaki disease diagnosis in Vietnam is similar as Japan.
[Exchange program with medical institution in the Asian countries and US-European countries]
1) Six fifth-grade medical students will join “Vietnam infectious disease training 2019: 4th period” and 6 students will visit National
Children’s Hospital (NCH), Hanoi Medical University, the public health center of the Hanoi suburbs from August 18 to 25th, 2019.
2) Overseas BSC of the sixth-grade medical students
2019 (2nd period): Kenji Kasai (Boston, USA), Daisuke Chokyu (Cambridge, UK)
2020 (3rd period): Scholarship: Open for all 6 grade students, and then three students ranked highest will be accepted.
3) Training program in Teikyo University “Sakura Science Plan 2019: 4th period” from Monday, October 28 to Wednesday,
November 6: about “Safety Management”, “Infection Control”, “Crisis Control”, “Simulation”.
[Stem Cell Therapy Consortium]
SCTC Branch in ADC will be organized.
A plan for basic sciences has been prepared followed by a clinical trial associated with the “Advanced Research General
Institute Organization”. This project plan has been collaborated with Dr. Keiko Ozato in NIH/NICHD, USA and Prof. Nguyen
Liem in the Vietnamese Vinmec Research Institute of Stem Cell and Gene Technology, Hanoi.

W - S ARMY  Editor-in-Chief : Kazuo Suzuki, Director $i¥s)R - fAHEWRA  Editorial Office : Fuyu Ito, Ph.D.

FHMEH. . Candida albicans water-soluble fraction (CAWS) &~ v AMIFF 9%, NI 42T 2 IRBIR EAER SN 5,
<7 A3 C57BL/6, HE et x40. RBEAES A CRORRRIEMREE) St
Histology of Coronary Arteritis in Murine Vasculitis Induced by Candida albicans Water-Soluble fraction (CAWS). (Mouse C57BL/6,
HE stain, x40) By Dr. Toshiaki Oharaseki, Toho Univ. Ohashi Medical Center.
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TOPICS

The 19th International Vasculitis and ANCA Workshop
April 7-10, 2019

VASCULITIS |

INTERMNATIONAL VASCULITIS
& ANCA WORKSHOP

2019 —

PHILADELPHIA, PA
APRIL 7-10

2 42 1 MBI S T v B EIBRIAE 95 ANCA Workshop id. GBI~ Y v
INZ T RE D Peter Merkel #d% (GEpY) BN E 72 V2019444 H7 H~
10H, 7497074 TICCTHESNE L7

T T LAOMEIETOL) TL A o701, WFF#EHE O Dr.
David Fajgenbaum (BEA) OFEETL7z. ERITHEARAD, Fyv v A
cUREB s EToOWME, T2 74T (IL6RVUREIE) OFE#IH
ENFNICE-oTHBELLF2L -V —2%2CELTINTE Lz, BEIZ.
NRYYNWNRZTRETERME L TH TV S W) EFICAEIC W2 #E ik
WIHLDFR—=3 3 Tl FLHADPLLELZLLOTLE Y 2D ) XED
KEDPoTT, KREIE 20214EHFETANVT ¥ K - 7Y »®Mark Little #
j’%ﬁ*@%io“(b‘i@‘o

[The 19th International Vasculitis meeting ANCA Workshop]

The International vasculitis meeting and ANCA Workshop has been held once in
two years. This time it was held in Philadelphia from 7 to 10 April in 2019. Prof. Peter
Merkel (center of a photography) of Pennsylvania University was a Chairperson in this
meeting. The outline of the program is shown in the list. The invitation lecture by Dr.
David Fajgenbaum (rightside of a photography) was the best part in the meeting. While
he was a doctor, he talked about the story that he contacted Castleman disease and
hard fight before having a diagnosis and Actemura (antibody to IL-6R) treatment, and
recovered by the treatment as shown in a movie. After recovery, he works as a doctor
in Pennsylvania University. All audiences were cheered by his talk and he had standing
up obation. There were some presentations from Japanese researchers, and had a good
reputation. The next meeting will be held in Dublin, Ireland with a chairperson Prof.
Mark Little in the spring of 2021.

AGENDA AT-A-GLANCE
Sunday, April 7, 2019

WELCOME [Regency Ballroom]

3:00-3:30 Workshop Chair: Peter Merkel

INTRODUCTORY REMARKS [Regency Ballroom]
Francis F. Collins, MD, PhD

3:30-4:30  FOKKO VAN DER WOUDE LECTURE S1
Carl June, MD
“CAR-T Cell Therapy in Autoimmune Disease”

Monday, April 8, 2019

INVITED SPEAKER [Regency Ballroom]
9:30-10:20  David Fajgenbaum, MD, MBA, MSc
“Personalized Medicine”

Tuesday, April 9, 2019

INVITED SPEAKER [Regency Ballroom]

Rae S. M. Yeung MD, PhD, FRCPC

“Towards Precision Medicine-Lessons Learned from
Kawasaki Disease”

Wednesday, April 10, 2019

9:30-10:20

12:20-12:30 CLOSING REMARKS/WRAP-UP [Regency Ballroom]
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EUVAS-VCRCIM in Philadelphia, USA

April 7, 2019

[European vasculitis society/vasculitis clinical research consortium investigators meeting | 73, 7027 5 AIZH 5
X912, 201944 H 7 H (H) 9:00 ~ 14: 0012 Loews Hotel, Philadelphia USA TR SN F L7z, BIEED, F—
A+ A H—1%, PETER A. MERKEL (XY Y WN= 7 RE¥EHIE) & DAVID JAYNE (7 > 7Y v Y RF#E) <.
HANPS 2004 %EZ LE L7z, 1 21&, HALERER O N LR EFHEIE DO ARAMIS O H AHF 720 5 D4R
PRk (EIEBE T4 B LEERDMAT) . B 9 1 DIEHIRR AR A A M R EIZ I & 2 iR AL Ko
HADIRI R S ARMBER @ WK FEPRAT) Tl

.

VASCULITIS
CLINICAL
RESEARCH
CONSORTIUM

EUROPEAN VASCULITIS SOCIETY / VASCULITIS CLINICAL RESEARCH CONSORTIUM
VASCULITIS INVESTIGATORS MEETING

Sunday April 7, 2019: 9:00 AM - 2:00 PM
Loews Hotel, Philadelphia USA

CHAIRS: PETER A. MERKEL & DAVID JAYNE

WELCOME AND INTRODUCTIONS

1) CLINICAL EPIDEMIOLOGY & GENETICS STUDIES ..
a) European Vasculitis Genetics Consortium
b) VCRC/North America genetic studies
c) Long-term outcome of EUVAS studies

2

CLASSIFICATION AND ASSESSMENT PROJECTS
a) ACR-EULAR Diagnosis and Classification Study (DCVAS) ..
b) ACR-EULAR AAV response criteria
c) OMERACT
d) Revisions of classification of cutaneous vasculitis ..........cceeceeeeereerennn
e) Polyarteritis nodosa
f) Relapsing Polychondritis

3

REGISTRIES
a) VCRC/Vasculitis Patient-Powered Research Network ..........ccccoeveeeneee
b) European Reference networks
c) Studies of Interstitial Lung Disease in ANCA-associated vasculitis
i) Japanese Study
ii) North American/EU/Other study

4

BIOMARKER & HISTOLOGY STUDIES
a) PEXIVAS
b) Histology studies
c) VCRC Biomarker and Tissue REPOSITONEs ........ocrumrrscruncrssssssssenesnes
d) VCRC: Study of gene expression in cutaneous vasculitis (CUTIS) ....

Prof. David Jayne (%) Prof. Peter Merkel (%)

HAE»S D 2 fEOf%

..C. Pagnoux, K. Westman
..D. Jayne

P. Merkel

..L. Moi

..A. Mahr, G. Témasson
..P. Grayson, J. Robson

G. Témasson
Direskeneli/Hatemi/Merkel/Robsor
C. Sunderkoetter

O. Karadag

P. Grayson

T. Ito-lhara, M Little
P. Merkel
M. Little

K. Suzuki
L.F. Flores-Suarez, U. Specks

|. Bajema, P. Monach
M. Walsh, M. Wester
|. Bajema

P. Monach

P. Grayson

EHSProf. LF. FIores-Suarz, Prof. U.
Specks, Prof. K. Suzuki and Dr. T. Ihara

[EUVAS-VCRCIM: April 7, 2019 Philadelphia,
USA]

As shown in the agenda, European Vasculitis
society/vasculitis clinical research consortium
investigators meeting was held 9:00 a.m. Sunday
April 7, 2019 in Loews Hotel, Philadelphia, USA. It
was chiared by Prof. Peter A. Merkel (Pennsylvania
University) and Prof. David Jayne (Cambridge
University, UK). From Japan, 2 proposals: one was
Japanese ARAMIS of Prof. Tamihoro Kawakami,
the Tohoku Medical Pharmaceutical University (Dr.
Toshiko Ito-lThara: Kyoto Pref. Medical University)
reported representation), and the Japanese Pulmonary
limited-vasculitis by Prof. Sakae Homma, Toho
University Medical School (Prof. Kazuo Suzuki,
Teikyo University did representation).

JRE20214£20E ANCA Workshop DRE
%% Prof. Mark Little (&) ¥REE (k)

2 Proposals from Japanese Project Group

Proposal of

positive IP and MPA-IP
in Japan

Sakae Homma?

Takafumi Suda!, Susumu Sakamoto?

Sinstitute of Rheumatology Tokyo Women's Medical University, Nephrology and Rhet
M of pL. of

A New Prospective Registry ANCA

aToho University Omori Medical Center, Tokyo
Masayoshi Harigai®, Yoshihiro Arimurac, Kazuo Suzuki¢, Shoichi

Fujimoto®, Toshiko Ito-lharaf, Shigeto Kobayashi¢, Masashi
Bando" , Naohiko Inasel Takashi Ogural, Tamiko Takemurak ,

tology, °First Department of Internal
e

[ P
X'}
Py

7APR2018.

ARAMIS-JP PROGRESS

7 APRIL 2019 e
VASCULITIS INVESTIGATORS MEETING, PHILADELPHIA

ey

(]

B

KAWAKAMI

Professor of Division of Dermatology
Tohoku Medical and Pharmaceutical University, Sendai, Miyagi
Former Associate Professor of Dept. of Dermatology

St. Marianna University School of Medicine, Kanagawa, Japar L

Toshiko ITO-IHARA
Kyoto Prefectural University of Medicine, Kyoto, Japan [:';]
Kyoto University, Kyoto, Japan
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Stem Cell Therapy Consortium
TRAZET 7 ERREEFHMRRER | AFLRIVEERI -7 L7750 FHIE (2019F7A1814)

ToVFR  HBANS

TRAFHE =WIEMN: EEBNER B
HEEwE | BRI (LRAR) #ig + BEAZ Y7
HiE FEFIEEFEE BT
FARE  BREKMR 22— 2 E2—K (ZFRNAH-)

wmAADCH tHhH&E
EREE | RRAZERN HHeEMRE L 2 —BlRRsFESE B
RNERT . RRAZERMMBERR w70ty >sJ - Hmnif HE
JREER  RRERKEEGN B
INEE | BREMAKEREEG TGRS, RAERMKERE #ikkR
MARES  SEODEEERESR CZ2HOE HRXEESEEE
wHiEE  EEOFEERESR EBERSHERR KRR
AR [ UBEXFRERRMAREERER L X — BiE

E4t

N M7 L Vinmec Research Institute of Stem Cell and Gene Technology (Vinmec International Hospital)
Nguyen Thanh Liem, Director
KE NIAID-NIH Deputy Chief, Lab. of Clinical Inmunology and Microbiology
Harry Malech: Chief, Genetic Immunotherapy Section
NICHD-NIH

Keiko Ozato: Chief, Section on Molecular Genetics of Immunity

EREROEFRHLRMROHEE

JpiERR (cerebral palsy, CP) O [I{EAHE % f#AT 3 %, HER G MHEZIREEENREME (BMMNCIT) 2&0. %
R4, HEBIRE O L NVIZERZR <L FLSRIRTH 5 2 E AN T+ A Vinmee RISCGT @ Liem Fr & 5 (12
I HEEIN TS (Nguyen et al, 2017). SIS DOHHNL, HMIEZOWME TIEH 505, T061ICDIZ 5L EH O
B TbI, BEMICHMEIN TS, Z0FHF%Z FTRIIRT,

BlE 7 EIE
. S

1. CPAOBREHELMASEIZNBHEIC KD EIE

CP ISR HE DT IO W TUE, /DB RE O 5 TR IS DO W T RAEDISE Y — ¥ —TdH % K[E NIH/NCCHD @
Dr. Ozato & &L[FFFE 2479 & & $ 12, Vinmec RISCGT @ Liem jif & & X478 ZE. KT — & @t 2 L FE <1795 .
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SPECIAL REPORT

E&EE T FEEREAHEESEXICHNOHTEML
BREREMASEmR in NXMFLA

WRRPBE B BMER (5 BUR TR - s IR %50

Experience for the First Time in Medical Development and
Other International Development Promotion Projects and
Social Contribution in Vietnam

Yoshitaka Kawasaki, Master’s Degree

Teikyo University School of Medicine, General Manager,
ME Department Clinical Engineer and Laboratory Engineer

The project for promoting international expansion of medical technology, etc. involves dispatching
international issues, persons who have insights on Japan’s medical policy and social security system,
etc., Japanese medical workers and engineers of medical related industries to related countries. We
will accept medical professionals and health and medical personnel from foreign countries. Through
these activities, we will promote the growth of Japan’s medical field by sharing experiences related
to Japan’s medical system such as the public medical insurance system of Japan, transferring medical
technology and promoting the international development of high-quality Japanese pharmaceuticals
and medical devices. At the same time, we aim to bring about a virtuous circle for both Japan and
developing countries by enhancing Japan’s trust in the international community by contributing to
the improvement of public health and medical standards in the partner country.

BADSDHREL)

SR OFEECBNT S Lo 280, 72F 7% 3EMDOD HMBET 7R T TYRETEIV TV 72[FE
GRAE, EEBREFEHIEL v 7 =) ICALRDIZEVIEELTWLHT, SHOFEFEIISZMEEZ T
LM &, REHSPERE L) HRICUR»SEEYNH 7200 H Y, RIEL W AFRELEaIR L —T 3
YLTTIVTICHERLILE) ., EBUFHECTRELTLE OB EoNTTH o720 Bl ZHVWTASLE, H
AREHFO [ HARFEEENE | & U<, PrEERE LESICH LTy MY Y FoOREE R/ —CR - V25
LADOWHALEERATH T LR HIS, FEHRERSERAEEFEND ). CORBERERORK S LT, £ERES
E OIS 2 W U T, FATE OEHEEII OV TOEMBEERC. AR IRBRHIE IS 3 2 MR %
R EEHEEL TV L, 017TEEHRED S LbO—2L LT “7T Y TIIBT S - lEMKE - MEZRM o
WHXBEHEE DY, TOPFTMEF —241F “X b+ F AEIIBT 5 EHERE I OIIR & RRE S X OBl iz
FE” ZEXNMNF A N ADENNY 7AW E V) XM AERNRKIGEETERT 2LV ZETHo7z &
BE-oTH, RIITBFEINDTTHY, T LT ELRVIENDOR N F LA TH D, EALGELZOI R
MR L7722 DB 5 NEICHEIZHWTARLENHTH Y 29, T s e, BMTT) FEDES
F— DS ERITWEMIE L o7,

A N LA - IVANG GUNIG L i AR 01 e N
bl - — —— — D

CDX)BRFEFETRMF LA (BE) 17 a%

oo W T VT ALENMEO LI RETS
4\%ﬁfvyﬁ$—wﬁuﬁotﬁ‘NbfAu
MHTTH o7,

BHPOETAZLRELRLTS, —IEE6 AN/ A
thioﬁo%bf\rﬁiWWLﬁoﬂ/4m
WIZIEFREEZZIEET, ILEIEEYVAVD
FHTHE D Lo TWAED, NdZ v~=asginz s
BRI AI VI RAT, B —E2HETHED B, W
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ERICHEBREVIED I o SR TS L, BHERH TIIZEMOBRIMAG > T, ENBENRLIRETH
D, IVFry—Tav70EETH-72,

RiRREBARTOME

BT, TARDLBIFTLED &9 REXoH,
WEWIRNFARRKDON Y 72 FiHETH 5,
BEELICHZON, HVEDDRICAKEDHADEKE
PR E R IIH 725 EHFEME” RO Van
KE B2 L. 185 0B BN ORISR
MR HEZ T 5, SRRV Y M7 r#Hoehr o
WREORLDGTHEE T, DD EDHOWILEMOB
HEEHEEIh, TARERLRS 77—, BENOTT7a»
RPEAEBMECHYTLEDZ L, BRI ERD
% 6 MEFR - o Je BB - v Je AR AR - I ER
ikt s —DEEZToTVDLEILBRLDTH 5,
L2l BREBOBRLIEZR ENT, ENBnofEA
SN=Hh? fIE HOBE L ON? fllCE T 2 BH L7
POFEFED 2o TE DRI DOILVEE T IZIZ, o
BEINT, YO LVWHESIN TV o0MEE D
PV E ) REEVEVIIZ DO TFIZINEASNIT
Who 7220, WEBEPRKICETA-00omEE Lk
TN 0nw, ThHIKELTIE L2 &
Excel T—EEIZR > TWz, i<, BBHNR%TH
bo IKWHHOFIIATHSENLZ D, HETIZH
KFICED & THFRFIWTEELZY) BRAYANR
D, ZNaARPLTEALTWS, BEADEET D
ANOEEFTHE, ZLBVWAIY) ANRED S LD
T, ALY A MLy F =D @L- IV HEE
ZESI L, TCRTFAESRBIET S, E)LBBEOREKES L, FALRMBEZDE 5T TTELICR-T
ICUILEIZE ., ZZTHICL72bDIE, HRELIATIFREGZOHRTD 5. D304 < 5V ETOH AR 72 X
9 7% “Puritan Bennett” R L A, T XIHWHETH S, VanKiz, SE EHBIFICIMRHRT L 00,
LHEALAFEICVOMbNZONIIBRTE TRV, ZARESMEL LIV EWV) BnH o7, EBTAR
DBLVDOTHEREBDOLL v, LA L THITFv v ) BT 4 2 H%IZ Van KOWHME 2 E 37 [E B I8
v &=kt (LUFNCGM) % HUIZH RKFIRBETH 2T AN, HERTO—BIIRIFEE - KFIRBED B H% a5 8
Kl ZHEATHSTE b o/ HATHIZLZ23 DX, E0bBICL T EETH oA W HkZEHIRZ
EERBRULMP SO0 L E2HHIE L., 5 HHOWHME 2 # 2 TRE L7,

FLTC2HBICASHOFEFMBMICERADFHTHI LR o7 VanKODHEHOHIED - T, AL T
7 7DUNEENVICHWT, ALFFRZCD ) Y IR I BEHF B L, BREBATY, §20
EbLbO)FTHoTze Hr) EREHAF UL LT, HHMOBEOTHRBICB-7-C bRV A IV TSz 38 9
DS CEEEEME OBINEBE L 720 AT, IS0 ¥ v 7 R B EREOBE R4, 50 034
W OCHBREEESRE R I = Dl BEREHFERMCNT T &R0 IR TE L, TR, HE kA
AL Van K “RHUE, TEBLU A" EEEA2LE, WMHEAIDEAZENPNTVWZONENLNLZ V. B o
EL7T FNA REEBERERHNE, BO72B720THUMENLLE) LV A NTF - ETHEEI T —%
KU A DK THo 72,

INFEFTIRHHADED TEERED DL RLZMPWRLEW &L LTAo7ze BNy 7= A%k d HARDEY T
B, HRTH B UADOEN g2 NI EE 72 EAJICARRH 2 & TS &, Fx HARANZESH L TWw 7295,
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L2z 9 c, o bEDA ) L LAVBOAHR, TA%Y 7 MEi» SOk %;an R iCSF

BB % C L
ORI, HEE LTI ToE B 25 L, - [
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) LS R 72,

SEIEAP SR LI VEEVIDVEE L ALELEK LI TINAHET
Holzo BATEHMRABY B L 2230 E R RDFEE, VanKZIZLOX |
FLADTAIZEALIZEICLTH LW, BATHLWALFOMAT ) 72/&
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Tl BEREFNVICEY)ELBICTMNIFE o241
D& D EHH L RF7zv,
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WRIS, COX) LERELRREE T IWE Lz, EZERBREBRTE > 7 —mBeiiR TARHR R R B,
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I B EAE I ZET (ADCHF) ST A I D BIR A AT O X D W L 95
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ADC LABORATORIES-1

TAVP-Training for Students August 18-25, 2019

BB 5 4R BRI R IEE 1. ARGy
W7 V7 « XM FATORRGIEDFRERT - B (TASP-TAVP L oiifsra 73 4)

EEHE
FRAREE. ERGRE - FRHER. BERZATLRT I ADE
ROLEHTHEE
FEMEARE 2019%8H18H~ 25H
g%k
- E/NRRRRE C ICU. MR, TBIREE. RBPE. HA. BRK
PN )
- BN A ERKE  BREERT
- INJ A B DRRT | RERAERE
- Vinmec BT, BAKXERE. JICA. fi
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ADC was adopted by the Sakura Science Plan again this year, inviting eight trainees from Vietnam from October 28 to November
6, 2019 (10 days). The four themes of the science and technology training course includes “Safety Management”, “Infection Control”,
“Crisis Control” and “Simulation” will be implemented. The Sakura Science Plan is a project where young people from Asia are invited
to Japan in cooperation with industry, academia and government, and experience Japanese science and technology. JST has been
implemented the project since 2014. ADC Labs has been adopted by the project since 2015, and it will be the fourth time this year.

When Dr. Kazuo Suzuki visited Vietnam in May 2019, he visited trainees who will be visiting Japan.

METFEEBR N/ (L. Fx—FI) :2019/5/20-22 Hik7') 5

Mr. Hieu Trung Do, Infectious Disease Dept.
Dr. Van Tran Th, Cardiology Intensive Unit.
Dr. Dao Nam Huu, Infectious Disease Dept.

Ho Chi Minh Children’s Hospital 1

Dr.Doan Thu Ha,
Emergency Dept.

P I kYl o '}
Dr. Chau To Uyen, Qastroenterology Dept. &= / e 2 4

Dr. Pham Quynh Mai Trang, Neonatal ICU. 2017, 20180 SAKURA Science Dr. Tuan|Z 7> VOB ED
Dr. Tran Van Cuong , Emergency Dept. BINELBHRZ RS BRICDVWTERE S5

Volume 6 (2), July 2019 ADC Letter for Infectious Disease Control 41



CLINICAL TRAINING in the US anc

EFEBEFELEDBS Bedside Clerkship (BSC) X%

WK TIE, 6 FEIIZY 7 —2 7 v THNZ X 2 BIFIFIRFEE [Bedside Clerkship (BSC)] %475
TWEdo FHEED SERIIN N F LEIGEFER 1SS L 2207 65, BSCZ A THEEK L72vE OF
A E Lzo W ERITROALEYD D S BSCAWRES: 2 2 RO, FR, BIFROFT 24 CHEM
LI L7 SRIEFBISML:, SHEF S A LRARN S AITKBRSRPEEZHFRL T WE L,
Bedside Clerkship (BSC) by 6th grade medical school students

In 2018, 5th grade students have studied “the infectious disease practice in Vietnam” and learned a lot about the real
status of the sick patients in Vietnam. Actually some of the students really wanted to try on BSC overseas in their 6th
grade. So we selected 2 applicants (Mr. Kenji Kasai & Mr. Daisuke Chokyu) and sent them to the USA and UK. Now
they share us their experiences and impressions.

HRE1 . .
Joslin TORREZIRYIR> T

TRAZELPEZRICE EHER
KEHE 2019%5813H~2019%6/7H

FIX20194E5 HI3H 2256 H7 HE ToOM. REIRA M IZH b
Joslin Diabetes Center (LLF Joslin) (2 CHREE 217 - 72D THIE
3 %, Joslin (¥ Harvard Medical School (BLF Harvard) o )sF&RE
THERIGOWZE, BRROB BT 2 PR TH 5. F-EFEH
BICEDL TV LEFEEEE LTHIERICEATHY, HREHHLS

R, BRI I A T4 AN EZITFANT VS, FROZIFANIZTR = J l-
JTH: 72 C. Ronald Kahn 832 1C EBIC B AV TE, SRRERIEL ] oslin
DRI OTGENE & H0b o 72 ) BHIHT DT T T 5kt A Diabetes

L7205 ENRNTE,

MDD BFIZIERICEY) DLWV DTH o 720 KA1 Harvard
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Looking Back My Experience at Joslin
Teikyo University School of Medicine, Tokyo Kenji Kasai

I’m reporting my clinical clerkship at Joslin Diabetes Center (Joslin), Boston, ~
USA from 5/13/2019 to 6/17/2019. Joslin, a part of Harvard Medical School
(Harvard), has been world leading institution of research and clinical practice.

It has also been very famous as a medical institution that makes an effort on
medical education. It has been accepted medical students, doctors and co-
medicals from all over the world. I could have an honor to see Prof. C. Ronald
Kahn who kindly supported me to come there. I could enjoy following Joslin’s
doctors at consultation rooms, learning latest studies and experiencing programs
for patient’s treatment.

My experiences at consultation rooms were remarkable. Before I came to
USA, Dr. Nuha EL Sayed, one of the program director of Harvard, kindly
made my schedule at Joslin. When I asked her for an opportunity to follow
nephrologists and ophthalmologists, she was willing to adjust my schedule so that
I could see patients in various ways. There were a lot of doctors who had unique
backgrounds, for example, a doctor who had made an effort to help refugees
with diabetes with epidemical measurements and a doctor who had done latest
researches above all others, and they told me their stories. I also had a chance
to follow to co-medicals. There were a lot of Nurse Practitioners at Joslin, and
I was impressed that they treated their patients and prescribed like doctors. At
lunch time, between morning and afternoon parts of outpatient, Grand Round Lectures were held for medical scientists to give
presentations of their studies, and sometimes I had opportunities to listen to professor’s lectures from other universities.

Joslin has also made an effort on patient education. I joined “Diabetes Outpatient Intensive Treatment Program (DO IT)”

Joslin Diabetes Center

through 4 consecutive days, and learned how to review patient’s life style, exercise and also learned nutritional therapies. 1
would like more people to know that it is world trend to prevent illness because I assumed patient education was not very
common in Japan. I also tested Consecutive Glucose Monitoring for 10 days, and learned how difficult carbon count and
keeping it on body were.

In this visiting, I could learn not only latest studies on endocrinology but also medical circumstance in USA. It may be my
duty as a trainee at Joslin to tell these kind of things to other medical staff in Japan.

Acknowledgement

This visit to Joslin was supported by Pres. Yoshihito Okinaga (President of Teikyo University), Prof. Kazuo Suzuki (Asia
International Institute of Infectious Disease Control, Teikyo University), Prof. Tamio Teramoto (Teikyo Academic Research
Center), and staff at Joslin Diabetes Center.

With Prof. C. Ronald Kahn
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Cambridge KEEBZFE2#, AT

FTRAZEZMELZRCE RAKXNT
KEHE 2019%5813H~2019%6/87H

FAIE20194E 5 H13H25 6 H 7 H® 4 38R, Addenbrooke’s Hospital
DOBNEPNE Lupus and Vasculitis Department TEE S®TW/277& %
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Clinical Training at the University of Cambridge
Teikyo University School of Medicine, Tokyo Daisuke Chokyu

As a medical student in a 6th grade at the Teikyo University, I practiced at the Lupus and Vasculitis Department at
Addenbrooke’s Hospital for four weeks from May 13 to June 7, 2019.

One of the reasons why I wanted to study abroad was the practice of public health in Vietnam last year. In Vietnam, I could
learn about various medical and cultural differences from Japan, and it was a valuable experience in my life. So I wanted to
become an international doctor with a broad perspective, taking advantage of this wonderful practice. However, at the time of
the study abroad, I could not do anything with the support of doctors and friends, including Prof. Suzuki of the ADC Research
Institute. For this reason, I really would like to accomplish something big for myself in this time, and Prof. Suzuki offered a
program in England. Another reason was that Addenbrooke’s Hospital’s affiliation was a team mainly dealing with immune
diseases, especially in kidney medicine, and the GP system has been established in the UK, and it is possible to experience
various diseases in a large hospital.

Addenbrooke’s Hospital where is a historic university hospital located south of Cambridge, which established 250 years ago.
So, there are a large number of doctors and healthcare workers, and the dialysis and transplantation teams are independent of
the renal medicine department. I had been belonging to the Lupus and Vasculitis team led by Prof. David Jayne who is Prof.
Suzuki’s old friend. Prof. Jayne is an ANCA-related vasculitis specialist, and various patients come from all over the world to
see Prof. Jayne. As a result, [ was able to experience diseases that could not be encountered in Japan.

The training contents at Addenbrooke’s Hospital included a variety of experiences, for example outpatient care, conferences,
and research meetings. Unlike in Japan, in the UK a medical system has been established in which patients first receive a
medical examination from their general practitioner, and then visit the university hospital with a referral letter. As a result, I
was able to experience many cases of complex immunological diseases such as SLE, Behcet’s disease, ANCA related diseases,
giant cell arteritis and IgG4 related diseases. At Vasculitis Clinic, there are many patients with GPA (Granulomatosis with
polyangiitis), one of the ANCA related diseases. In Japan, there are many patients with MPA (Microscopic polyangiitis), while
less than 3,000 patients with GPA. These diseases were the opposite in Japan and the United Kingdom, and I was able to
experience such cases before I became a doctor, and I studied very much. The treatment for ANCA-related diseases is mainly
steroids and tocilizumab, an immunosuppressant drug developed in Japan, and there are many patients who can be relatively
controlled, but if respiratory symptoms and skin symptoms appear and kidney function declines, patients must dialyze and
transplant. And my teaching doctor told me that it is important that even in case of such patients we could never give up.

We also practiced at Cambridge Dialysis Center, a related facility at Addenbrooke’s Hospital. There was not much difference
with Japan about the control of dialysis patients, but I was able to learn in a very large and beautiful facility. When 1 visited
at the dialysis outpatient, my teaching doctor explained to the patients that “Japanese doctors are very good at shunting
operation.” and I was proud as a Japanese medical student.

The medical system was very different in Britain and Japan, and the medical expenses were almost free of charge. In addition,
doctors gathered after the end of the outpatients care to give feedback and share information with everyone. I think that it is not
often done in Japan. Also in the UK I felt that the distance between doctors and patients was closer than that in Japan.

I chose a homestay for this training. Of course, life in England is different from Japan. It was a good opportunity to get in
touch with the British culture through homestay, and at the same time re-evaluate myself as a Japanese. But on the other hand, I
did not enjoy it every day for a month. Sometimes I could not speak and hear English. The doctors, staff, and host family were
very kind, so I was able to finish a wonderful trip that everyone could not experience. Globalization is becoming commonplace
even in the medical field, and the barrier to studying abroad will gradually decline from now on. If you are interested in
studying abroad, you should try it. I think that studying abroad as medical students can give you the confidence you need as
a doctor. I would like to return this valuable experience to the medical field in Japan and try to study abroad as a doctor in the
near future. Last, I would like to thank Prof. Suzuki and Prof. Jayne and medical staff at Addenbrooke’s Hospital for supporting
this study abroad.
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Abstract

Nitric oxide (NO) and reactive oxygen species (ROS)
may be involved in the pathogenesis of various diseases,
including microbial infections, inflammatory diseases, and
cancer. 3-Nitrotyrosine (3-NT) produced by NO and ROS is
considered a biomarker of oxidative stress. Acute respiratory
distress syndrome (ARDS) is an inflammatory lung disease
and is associated with the excessive production of NO and
ROS. Immunohistochemical analyses showed that 3-NT may
be produced in the lungs of patients with ARDS. We have
identified the extensive and NO-dependent formation of 3-NT
in the lungs of mice with ARDS caused by the influenza virus
(IFV). However, the biochemical and quantitative aspects
of 3-NT formation in patients with ARDS remain poorly
understood. Thus, we investigated the levels of plasma protein-
bound 3-NT in pediatric patients with severe ARDS using
a reverse-phase high performance liquid chromatography
(HPLC) coupled with electrochemical detector (ECD). The
plasma samples of 40 patients with influenza-negative ARDS
(non-IFV-ARDS group) and of 7 patients with influenza-
positive ARDS (IFV-ARDS group) were analyzed. IFV-ARDS
group consisted of two patients with highly pathogenic avian
influenza (A/H5N1) and 5 patients with seasonal influenza
(A/HIN1 and A/H3N2). Twenty-five patients without ARDS
were used as control (non-ARDS group). Patients in the IFV-
ARDS group had significantly higher 3-NT levels (median:
0.350 pmol/mol) than those in the non-ARDS group (median:
0.210; p = 0.046). Moreover, the 3-NT levels were significantly
higher in the non-IFV-ARDS group (median: 0.270; p = 0.039)
than in the non-ARDS group. However, the difference was
not significant, the survivors had higher 3-NT levels than
non-survivors, and the 3-NT levels were higher in patients
without multiple organ failure (MOF) than those with MOF.
Moreover, the survival rate was more likely higher in the
high 3-NT level group than in the low 3-NT level group,
indicating the protective role of NO/ROS in the pathogenesis
of ARDS. Using this method, we could successfully detect
3-NT from the plasma of patients with ARDS. This method is
convenient, specific, and sensitive for 3-NT quantification that
is applicable on clinical specimens; hence, it may help in the
further understanding of the pathological roles of NO/ROS
formation in ARDS.

Keywords: 3-nitrotyrosine, ARDS, highly pathogenic avian
influenza, nitric oxide, reactive oxygen species

Introduction

Acute respiratory distress syndrome (ARDS) is one of
the most serious inflammatory lung diseases in the intensive
care field, and the rate of mortality from ARDS is still high
to date'?. Excessive production of inflammatory cytokines is
triggered by several biological stresses, such as pneumonia,
sepsis, and trauma, which damage alveolar epithelial and
endothelial cells, and this phenomenon leads to respiratory
failure via non-cardiogenic pulmonary edema®%. ARDS
triggered by an infection caused by a highly pathogenic
avian influenza (HS5N1) virus infection is particularly fatal,
with an extremely high mortality rate of 60%®. Oxidative
stress is greatly involved in the molecular pathology of fatal
ARDS?. Nitric oxide (NO) and reactive oxygen species (ROS)
may be involved in the pathogenesis of different diseases,
including various microbial infections, inflammatory and
neurodegenerative diseases, and cancer'?. Particularly, in
inflammatory conditions, NO is excessively produced by the
inducible isoform of NO synthase (iNOS) from inflammatory
cells, such as macrophages or neutrophils'”. Accumulated
evidence indicates that NO- and ROS-derived reactive nitrogen
oxide species (RNS), such as peroxynitrite (ONOO ) and
nitrogen dioxide gNOz), also have a pathogenic potential in
various diseases'?. Based on a previous analysis that used
a murine model of ARDS caused by the influenza virus
(IFV), 3-nitrotyrosine (3-NT) and 8-nitroguanine-related
compounds, which are the nitration products of amino acids
and nucleobases, are shown to be produced in the infected
locus depending on excessive NO production associated with
the induction of iNOS using immunohistochemical staining
and high-performance liquid chromatography (HPLC)-
electrochemical detection (ECD) method''¥. 3-NT is a
chemically stable substance produced from the nitration of
tyrosine residues of proteins, which are produced by RNS that
are generated by the reaction of NO and ROS'™ or by NO:
produced from nitrite (NO2 ) by neutrophil myeloperoxidase'®.
3-NT is used as a biomarker of oxidative stress!”. To date,
several studies have reported the use of immunohistochemical
staining in locally producing 3-NT in the lungs of individuals
with severe cases of pneumonia and ARDS'"™'. However,
analytical methods that use such antibodies are problematic
in terms of specificity and have poor c;uantitativity, and such
issues have been frequently observed®”. Moreover, numerous
studies have analyzed the lung tissues of deceased individuals
during autopsy, and only few studies have analyzed the lung
tissues of survivors because ARDS itself is a serious health
condition and it is challenging to obtain lung tissues via biopsy
due to the high invasiveness of the procedure, particularly in
children and elderly individuals. On the other hand, blood is a
biologic sample that can be obtained with relatively minimal
invasiveness and can be collected at multiple points during
the clinical course of the disease. However, reports about
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successful detection of 3-NT using plasma are extremely
limited. This may be attributed not only to the low level of
3-NT in the plasma but also to various contaminants in the
plasma that lower the signal-to-noise (S/N) ratio, which causes
a major barrier to the clinical application of plasma as a 3-NT
biomarker. Therefore, in this study, we established a method
for treating plasma proteins and optimized elution conditions
of HPLC to develop an HPLC-ECD measurement system with
high sensitivity and S/N ratio. Moreover, a quantitative analysis
of 3-NT in the plasma proteins of patients with fulminant
ARDS was performed, and the correlation between 3-NT levels
and pathologic conditions was assessed.

Experimental procedures
Collection of plasma samples

The stored plasma samples of pediatric ARDS patients (aged
> 1 month) with or without IFV infection who were admitted
at the National Hospital of Pediatrics, Hanoi, Vietnam (NHP),
from December 2007 to December 2009 were retrospectively
assessed in this study. Twenty-five plasma samples obtained
from patients without ARDS were used as controls. The
clinical and laboratory data of patients were also collected by
reviewing the hospital records. The diagnosis of ARDS was
made according to the Berlin definition, which includes acute
onset within 1 week; bilateral opacities on chest imaging that
is not fully explained by effusion, atelectasis, or the presence
of nodules; respiratory failure not fully explained by cardiac
failure or fluid overlord; and hypoxia (PaO2/FiO2 [P/F] ratio
< 300) treated with mechanical ventilation with PEEP > 5
cmH20?Y, We enrolled patients with severe ARDS whose P/F
ratio is < 100 during the clinical course of the disease. A/HSN1
and seasonal IFV infection were confirmed with throat and/or
nasal swab tested by reverse-transcriptase polymerase chain
reaction at the hospital laboratory. The study was approved by
the ethical committee of the National Center for Global Health
and Medicine Japan on September 28, 2007 (approved number;
NCGM-G-000449-00).

Sample preparation

Plasma (0.1 mL, which is equivalent to approximately 5
mg protein) was diluted with 0.1 M acetate buffer (pH: 7.2,
0.4 mL), and then plasma protein was precipitated by adding
0.8 mL of ice-cold ethanol and centrifuged at 3,000 x g for
10 min. The pellet was washed with ethanol/0.1 M acetate
buffer (8:5 v/v, 1 mL) to remove nitrite and nitrate from the
plasma and then dried. The dried pellet was resuspended
in 0.1 M acetate buffer with 10 mM dithiothreitol and 1%
SDS (pH: 7.2, 0.4 mL) and solubilized using a constant
temperature incubator shaker (Microtube Maximizer Model
MBR-024, Taitec, Japan) (160 rpm, 50°C) for 24 h. Half of
the solubilized protein (0.2 mL) was digested with 0.5 mg

Plasma 3-nitrotyrosine in patients with ARDS

pronase (Calbiochem), which was dialyzed against nitrite-
and nitrate-free 0.1 M acetate buffer (pH: 7.2), using the
microtube maximizer shaker (160 rpm, 50°C) for 24 h. The
digested product was ultrafiltrated using Microcon YM-3
(molecular cut-off of 3,000 Da, Millipore, Billerica, MA) to
remove undigested materials.

HPLC-ECD

A total of 20 pL of the ultrafiltrated sample was fractionated
with an SC-500DS column (3 mm x 150 mm, Eicom, Kyoto,
Japan) using the HPLC-ECD system (PEC-510/HTEC-500,
Eicom). The mobile phase was 200 mM phosphate buffer (pH:
3.0) containing 2% acetonitrile and 5 ug/mL EDTA, and the
flow rate was 0.4 mL/min. The sensitivity and linearity of the
HPLC-ECD system to 3-NT were verified by analyzing the
serial dilutions of the 3-NT standard (Sigma), which ranged
from 1 nM to 100 nM. The applied potentials for the dual-mode
ECD were adjusted to achieve the highest S/N ratio between
3-NT and other components in the digested plasma proteins.
The applied potentials were -800 mV for the reduction cell and
+200 mV for the oxidation/detection cell. The detection limit of
this system was approximately 1 nM (20 fmol) for 3-NT. The
identification criteria for 3-NT were as follows: 1) identical
elution time with authentic 3-NT, 2) increased peak by the
addition of 3-NT standard to the sample, 3) and disappearance
of the peak by reducing the reduction cell potential to -400
mV. The 3-NT levels were standardized by tyrosine levels,
which were determined using an ultraviolet detector (SPD-10A,
Shimadzu, Japan) connected just after ECD, and they were
expressed as umol 3-NT/mol tyrosine.

NO: /NOs levels in the plasma

To exclude the potential artificial formation of 3-NT by
NO: , plasma NO:2 and NOs concentrations were analyzed
using ‘the Griess reaction-based flow reactor system (ENO10,
Eicom, Kyoto).

Statistics

PASW Statistics version 18 (SPSS, Chicago, IL, USA) was
used for statistical analysis. A p value < 0.05 was considered
significant.

Results
Characteristics of the patients

The clinical and laboratory data of the patients enrolled in
the study were collected by reviewing hospital records and
are summarized in Table 1. We analyzed the plasma samples
of 40 patients with IFV-negative ARDS (non-IFV-ARDS
group; group A) and of 7 patients with IFV-positive ARDS
(IFV-ARDS group; group B). In group A, ARDS was caused
by pneumonia in 22 patients and by sepsis in 6 patients,

Table 1. Summary of Clinical and Laboratory Data of the patients

IFV-ARDS
Group B

Non-ARDS (disease control)*
Group C

e Non-IFV-ARDS
Characteristics Group A
Number 40
Age, year 0.32 (0.20-0.76)
Male, number (%) 16 (40.0)
Progn05|s
Death, number (%) 12 (30.0)
MOF, number (%) 21 (52.5)
Inflammation
Body temperature onset, °C 38 0 (36.8-38.5)
CRP, mg/dl 1.5 (0.6-4.9)
Respiratory parameters
a0,, mmHg 59.5 (42.8-66.3)
PaCO,, mmHg 43.5 (37.8-53.1)
Lowest P/F 44 (33-64)
Liver function
AST, IU/L 83 (61-145)
ALT, IU/L 37 (26-72)
LDH, IU/L 932 (673-1249)
Blood cell count
WBC, cells/pL 12000 (9500-19200)

RBC, x 1Q° cells/uL 3680 (3275-4315)

Plts, x 10° cells/uL 322 (213-499)
Days from onset to

admission 5.0 (2.8-6.3)

sampling 7.0 (4.0-12.3)

7 15
7.00 (3.00-9.50) 1.33 (0.23-2.70)
5 (71.4) 11 (73.3)

5(71.4) 0 (0)

2(28.6) 0 (0)

38 5 (37.5-39.0) nla
1.6 (0.5-3.2) 6.3 (6.1-15.4)
58.6 (55.7-65.1) 62.6 (52.2-72.9)
41.0 (29.4-45 3) 34,5 (27.0-42.1)

38 (29-71) nla
209 (135-618) 123 (35-204)
72 (40-194) 41 (37-141)

1276 (815-1914) n/a

4100 (3400-6700)
3980 (3925-4345) 4040 (3700-4810)
131 (117-211) 267 (29-382)

5.0 (3.5-12.0) n/a
4.0 (2.0-6.5) nla

13800 (8660-18500)

Data are shown in median value (IQR) unless otherwise specified. n/a: not available.
*Group C included 15 patients with various diseases and 10 healthy individuals for a medical checkup.
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whereas the etiology of ARDS was unknown in 12 patients.
Group B consisted of two patients with highly pathogenic
avian [FV (A/H5N1), 4 patients with seasonal IFV (A/HIN1),
and 1 patient with seasonal IFV (A/H3N2). The median days
(interquartile range, IQR) from onset of ARDS to sampling
was 7.0 (4.0-12.3) for group A and 4.0 (2.0-6.5) for group
B. In total, 25 patients without ARDS were considered as
controls (non-ARDS group; group C). Group C included 15
patients with various diseases, such as anemia, idiopathic
thrombocytopenic purpura, myocarditis, and fever of
unknown origin, and the remaining 10 patients were healthy
individuals who attended NHP for a regular medical checkup.

Detection of 3-NT in the plasma samples of HSN1-infected
patients

A representative elution profile of plasma protein-bound 3-NT
in patients with ARDS (H5N1-positive ARDS case) detected
using HPLC-ECD are shown in Figure 1. Peak was observed at
an elution time (24 min) identical with authentic 3-NT, and the
peak disappeared by decreasing the reduction cell potential from
-800 to -400 mYV, indicating the specific detection of 3-NT. The
lower panel shows the corresponding peak of tyrosine (9 min)
determined using an ultraviolet detector.

The 3-NT levels of ARDS patients with or without IFV
infection and controls

The 3-NT levels of each individual in all 3 groups are
shown in Scattered and box plots (Figure 2). The mean levels

Authentic 1
3-NT

D
K Reduction cell

potential

0 10 20 30
Retention time (min)

Figure 1. Typical elution profile of plasma protein-bound 3-NT
in patients with ARDS detected using HPLC-ECD
Peak was observed at an identical elution time with authentic
3-NT, and disappeared by decreasing the reduction cell potential,
indicating the specific detection of 3-NT. The lower panel shows the
corresponding peak of tyrosine.

of 3-NT in group A (0.54 + 0.11 pumol/mol) and group B (0.98
+ 0.38 pmol/mol) were significantly higher than that of group
C (0.21 £ 0.02 pmol/mol). Moreover, 5/40 (12.5%) patients
in group A and 3/7 (42.9%) patients in group B showed high
levels of 3-NT (> 1.0 umol/mol). By contrast, none of the
patients in group C showed 3-NT levels greater than 1.0
umol/mol. Patients with ARDS had significantly higher 3-NT
levels (median: 0.270 pmol/mol, IQR: 0.125-0.640, p = 0.039
in group A; median: 0.350 pmol/mol, IQR: 0.182-1.675, p =
0.046 in group B) than patients without ARDS (median: 0.210
pmol/mol, IQR: 0.122-0.278 in group C) (Mann-Whitney
U test, vs group C). Although the median 3-NT level was
slightly higher in group B than in group A, the difference was
not significant (p = 0.166).

Logistic regression analysis for plasma 3-NT levels in
patients with ARDS and controls

Compared to the control group (group C), the group with
ARDS (group A+B) had significantly higher odds ratio (OR:
3.30, 95% confidence interval [CI]: 1.12-9.74, p = 0.027) for
high levels of plasma protein 3-NT (= 0.3 umol/mol, median
of all 72 cases). Between the two groups with ARDS, group
B had higher OR (OR: 4.42, 95% CI: 0.73-24.44, p = 0.094)
for 3-NT than group A (OR: 3.17, 95% CI: 1.05-9.59, p =
0.037) (Figure 3). Next, groups A and B were compared via
logistic regression analysis (Figure 4A). Results suggested
that, compared with group A, group B had a higher 3-NT
level with an OR of 2.26 (p = 0.330) where the level of 3-NT
increases from the mean value (0.6 pmol/mol) of groups A
and B. The risk of mortality in group B was 5.83 (0.99-34.38),
which indicate a significantly worse prognosis than that in
group A (p = 0.035). The ORs at which CRP and LDH had
values greater than the median are more likely to be high (2.50
[0.43-14.51] and 2.71 [0.43-16.96], respectively). Although
these results suggested that group B had higher inflammatory
response and cytotoxicity than group A, the differences were

: OR P
Variable (95% Cl) (vs group C)
IFV-ARDS (group B) R m— 4.42 (0.73-24.44) 0.094
Non-IFV-ARDS (group A) =] 3.17 (1.05-9.59) 0.037
All ARDS (group A + B) _G_ 3.30 (1.12-9.74) 0.027

7 EEE

Figure 3. Logistic regression analysis for plasma 3-NT levels in
patients with ARDS and controls

Compared to the control group (group C), the group with ARDS
(group A+B) had significantly higher OR for high levels of plasma
protein 3-NT (= 0.3 pmol/mol). Between the two groups with
ARDS, group B had higher OR for 3-NT than group A.
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Figure 2. The 3-NT levels of ARDS patients with or without IFV infection and controls

The 3-NT levels in all groups are shown in Scattered and box plots. Patients with ARDS (Group A, B) had significantly higher 3-NT
levels than patients without ARDS (Group C) (Mann-Whitney U test). Although the difference was not significant, the median 3-NT
level was higher in group B than in group A. Dot lines show mean 3-NT level.

48 ADC Letter for Infectious Disease Control Volume 6 (2), July 2019



not significant (p = 0.296, 0.273, respectively). The risk of
multiple organ failure (MOF) in group B was not significantly
different from that of group A (p = 0.243), however, it was
more likely lower than that of group A (OR: 0.36 [0.06-
2.09]). This suggests that IFV infection is not systematic,
rather localized in the lungs. The OR at which the white
blood cell (WBC) count exceeded the median was 0.08
(0.01-0.77), thus showing a significantly decreasing trend
(» = 0.010). This result suggests the presence of leukopenia,
which is often observed in individuals with IFV infection.
The examination of the survival curve revealed that the mean
survival time (MST) was 35.9 &+ 2.3 days (group A) and 14.3
+ 2.9 days (group B), and the survival rate of the group B was
significantly lower than that of the group A (p < 0.001, Log-
Rank test, Figure 4B).

NO: /NOs levels in the plasma

The formation of 3-NT is possible via the nitration of
tyrosine by NO: in acidic conditions®. Therefore, to exclude
the potential artificial formation of 3-NT by NO2 , plasma
NO: and NOs concentrations were analyzed using the
Griess reaction-based flow reactor system. Both NO2 and
NO: concentrations did not significantly correlate to 3-NT
levels, indicating the exclusion of artificial 3-NT formation in
the plasma (data not shown).

Correlation between 3-NT levels as well as prognosis and
clinical parameters

To examine the clinical significance of 3-NT levels, we
divided the data of patients with ARDS into two groups
according to clinical parameters, and the 3-NT levels were
compared. We found that plasma 3-NT levels in the non-
survivors (median: 0.24, IQR: 0.19-0.36) was lower than
survivors (median: 0.43, IQR: 0.11-0.79) (Figure 5A).
Similarly, plasma 3-NT levels in ARDS patients without MOF

Variable (959/0RC|) (vs gr‘gup A)
Plasma 3-NT (> 0.6, ave) 4@ 2.26(0.43-11.82)  0.330
NO,™ (> 4.0, ave) o 1.15(0.09-14.19)  0.913
Prognosis (died) @— 5.83(0.99-34.38) 0.035
Gender (F) o 0.27 (0.05-1.55)  0.123
MOF (yes) o 0.36 (0.06-2.09)  0.243
CRP (>2) 1@ 250(043-1451) 0296
Lowest P/F (> 65) P 0.83(0.16-4.19)  0.820
LDH (> 1,000) i@ 271(043-1696) 0273
WBC (> 10,000) ° 0.08(0.01-0.77)  0.010

1012345678
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(median: 0.38, IQR: 0.13-0.94) are more likely higher than
those with MOF (median: 0.24, IQR: 0.17-0.64). However, the
differences were not statistically significant (p = 0.474, 0.235,
respectively, Figure 5B). Interestingly, the comparison of the
survival curves of ARDS patients who were divided into groups
(those with a 3-NT level higher and lower than the mean 3-NT
level [0.6 pmol/mol]) revealed that the survival rate was more
likely higher in the high 3-NT level group (n = 13) than in the
low 3-NT level group (n = 34). However, the difference was
not significant (p = 0.232, Log-Rank test, Figure 5C).

Discussion

3-NT is produced by the nitration of tyrosine residues of
proteins by RNS such as ONOO and NO: produced by the
reaction of NO and ROS™>'”, or NO2 produced from NO2 by
neutrophil myeloperoxidase'®. 3-NT is used as a biomarker
of oxidative stress in numerous infectious and inflammatory
conditions, such as ARDS'>. HPLC-ECD is a quantitative
and specific detection method independent of antibodies®.
Although the use of HPLC-ECD has been reported in animal
experiments, reports about its efficiency in detecting 3-NT
in human plasma proteins are extremely limited. In this
study, we precipitated plasma proteins with ethanol. As a
result, the infectious virus particles potentially contained in
the plasma could be completely inactivated, which enable
a safe transport by air (from Vietnam to Japan). Moreover,
NO: , which is the cause of artificial 3-NT formation®”, and
the low molecular weight contaminants, which inhibited
the performance of HPLC-ECD analysis, were successfully
removed. Consequently, 3-NT was quantified with high
sensitivity and excellent S/N ratio. In this study, high levels (>
1 pmol/mol) of 3-NT were observed in 8 patients, of which
6 survived and 2 died (Figure 2). Plasma 3-NT levels in the
survivors was higher than non-survivors, and the survival
rate was higher in the high 3-NT level group than in the low
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Figure 4. Comparison of Groups A and B via logistic regression analysis and Kaplan Meyer’s plot
Compared with non-IFV-ARDS group (group A), IFV-ARDS group (group B) had a higher 3-NT (OR: 2.26). The risk of mortality
in group B was 5.83, which indicate a significantly worse prognosis than that in group A. Kaplan Meyer’s plot showed significantly

lower survival rate of the group B than that of the group A.
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Figure 5. 3-NT levels and prognosis in ARDS patients
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3-NT levels in the non-survivors was lower than survivors (A). Similarly, 3-NT levels in ARDS patients without MOF are more likely
higher than those with MOF (B). The survival rate was higher in the high 3-NT level group than in the low 3-NT level group (C).
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3-NT level group (Figure 5). These results indicates that
3-NT level is not necessarily an indicator of poor prognosis.
Rather, the 3-NT level is more likely inversely correlated
with prognosis and disease state. The results suggested that
the in vivo production of 3-NT by NO/ROS has a direct
or indirect biological defense function. NO and ROS are
harmful substances that cause pulmonary cell injury and
extracellular matrix destruction in ARDS, and they had been
considered important effector molecules in ARDS. However,
in recent years, NO and ROS have various physiological
functions in various cells. We previously found that cGMP,
the second messenger of NO signaling, was nitrated to form
its unique nitrated derivative 8-nitroguanosine 3’, 5’-cyclic
monophosphate (8-nitro-cGMP) in cells that depended on
the production of NO/ROS?. The formation of protein Cys-
c¢cGMP adducts by 8-nitro-cGMP was identified as a new
post-translational modification, which referred to as protein
S-guanylation®. Importantly, 8-nitro-cGMP strongly induced
antioxidant enzyme heme oxygenase-1 (HO-1) in cultured
cells and experimental animal models, indicating the potent
signaling functions of 8-nitro-cGMP for HO-1 induction®**%,
Guanine nitration forming 8-nitro-cGMP may be involved
in a unique signal transduction, which contributes to the
oxidative stress responses during IFV infection and ARDS'.
Furthermore, 8-nitro-cGMP and a variety of unidentified
nitrated biomolecules may be simultaneously produced in the
inflammation site where 3-NT is generated. To understand the
entirety of such biological reactions, more studies and case
analyses must be assessed. In the future, 3-NT may be further
clinically used as a biomarker of oxidative stress in various
infectious and inflammatory conditions, such as severe
pneumonia and ARDS.
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Abbreviations

ANCA: anti-neutrophilic cytoplasmic antibody, CADS:
Candida albicans derived substances, CAWS: Candida
albicans water-soluble fraction, HE: hematoxylin and eosin,
hScFv: human single chain fragment of variable region, IgG:
immunoglobulin G, IVIg; intravenous immunoglobulin,
MPO: myeloperoxidase, SCG/Kj: spontaneous crescentic
glomerulonephritis-forming/Kinjoh.

Abstract

Background: High-dose intravenous immunoglobulin
(IVIg) treatment has been used for therapy of Kawasaki
disease and other diseases. Due to the risks of immunoglobulin
preparations such as undetectable infection included in
donated blood and unknown mechanisms, recombinant
immunoglobulins are required. Candida albicans water-
soluble fraction (CAWS)-induced vasculitis, one of the
murine model of Kawasaki disease vasculitis is thought to be
suitable for examining the therapeutic effect of recombinant
immunoglobulins, because IVIg treatment to CAWS-induced
vasculitis by human immunoglobulin was effective. In the
present study, we performed histological investigation of
inhibitory effect of the recombinant single chain fragment of
variable region (hScFv) of IgG on murine model of Kawasaki
disease vasculitis.

Methods: The incidence of panvasculitis and histological
severity (i.e., the extent of the lesion and the degree of
inflammation) of vasculitis were compared among each
experimental group in CAWS-induced vasculitis in C57BL/6
mice. The following experimental groups were employed: No
treatment (only CAWS injection), solvent, hScFv 2.25 mg/Kg/
day, hScFv 4.5 mg/Kg/day, hScFv 9 mg/Kg/day, human native
IgG 400 mg/Kg/day.

Results: The incidence of panvasculitis showed in each
group as follows. No treatment: 66.7% (4/6), solvent: 40%
(2/5), hScFv 2.25 mg/Kg/day: 60% (3/5), hScFv 4.5 mg/
Kg/day: 25% (1/4), hScFv 9 mg/Kg/day: 0% (0/1), and
native human IgG 400 mg/Kg/day: 40% (2/5), respectively.
Panvasculitis was developed in all treated groups other
than hScFv 9 mg/kg/day, however the incidence of groups
treated with hScFv 4.5 mg/Kg/day and native IgG 400 mg/
Kg/day tended to be slightly lower than no treatment group.
The extent of the lesion showed in each group as follows.
No treatment: 2.33 £ 2.07, solvent: 1.80 £+ 2.17, hScFv 2.25
mg/Kg/day: 1.20 + 1.30, hScFv 4.5 mg/Kg/day: 1.00 + 1.41,
hScFv 9 mg/Kg/day: 1.00, and native IgG 400 mg/Kg/day:
1.80 + 1.30, respectively. The degree of inflammation showed
in each group as follows: No treatment: 6.17 £ 6.52, solvent:

4.80 = 6.61, hScFv 2.25 mg/Kg/day: 3.60 = 3.91, hScFv 4.5
mg/Kg/day: 2.00 + 2.83, hScFv 9 mg/Kg/day: 1.00, and native
IgG 400 mg/Kg/day: 4.00 + 4.18, respectively. There was no
significant inter-group variation, the extent of the lesion and
degree of inflammation in each treatment group tended to be
smaller and milder than those of no treatment group.

Conclusion: The present study suggests that the hScFv has
a slightly suppressive effect on development of vasculitis in
animal model of Kawasaki disease vasculitis.

Keywords: Kawasaki disease, hScFv of IgG, Vasculitis,
Coronary arteritis, Candida

Introduction

Kawasaki disease is an acute febrile disease of children with
unknown cause included in the vasculitis syndrome. Coronary
arteries are frequently involved and the formation of coronary
artery aneurysms caused by coronary arteritis is the leading cause
of ischemic heart disease in children and has a significant impact
on the prognosis of the affected child”. It is observed that severe
inflammatory cell infiltration mainly consisting of macrophages
and neutrophils associated with proliferative changes of
fibroblasts and capillaries at the site of vasculitis*®. For the first
choice in the therapy, high-dose intravenous immunoglobulin
(IVIg) treatment has been used®”. Thus, the 24th National Survey
of Kawasaki Disease in Japan revealed that 93.5% of patients
have been treated with IVIg therapy, showing that efficacy is
widely known®. However, the mechanism of the inhibitory effect
of the IVIg therapy on the vasculitis is still unknown.

Immunoglobulin preparations for IVIg are used not only
for Kawasaki disease but also for severe infections and
various autoimmune diseases. Although domestic supply
of immunoglobulin preparations is secured, the demand is
increasing year by year. In addition, immunoglobulin preparations
derived from donated blood of healthy volunteers may have
a risk for unknown infections. Furthermore, the preparation
of immunoglobulins is expensive. Under such circumstances,
recombinant immunoglobulins are expected. Kameoka et al”.
attempted recombinant immunoglobulins, in which the polyclonal
mix batch of recombinant single chain fragment of variable
region (hScFv) of IgG having VH-CHI hinge composition was
applied to a model mice SCG/Kj for spontaneous development
of crescentic glomerulonephritis. The mouse shows an anti-
neutrophilic cytoplasmic antibody (ANCA)-related vasculitis.
It has been reported that hScFv has a suppressive effect on
development and production of myeloperoxidase (MPO)-ANCA,
on the other hand human native IgG has slightly suppressive
effect on crescentic formation, production of MPO-ANCA®!?,
However, inhibitory effect of hScFv on other vasculitis model
have not been investigated.

A murine model of systemic vasculitis by using Candida
albicans (C. albicans)-derived substances (CADS) has been
established in 1979 by Murata et al.'V. CADS was prepared by
alkali extraction of C. albicans isolated from the stool of the
patients with Kawasaki disease. Later, Ohno clarified that a C.
albicans water-soluble fraction (CAWS) eluting in the culture
supernatant of C. albicans grown in a fully synthetic medium
also induces vasculitis similar to that in Murata’s model'?.
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In these models, the lesion distribution and histological
images of the vasculitis are similar to those of the vasculitis
in Kawasaki disease. The aortic root and the bifurcation of
coronary artery are frequently involved by severe inflammato
infiltration mainly consist of neutrophils and macrophages''?.
Moreover, the model is thought to be suitable for examining
the therapeutic effect of recombinant immunoglobulins,
because [VIg treatment to CAWS-induced vasculitis by human
immunoglobulin is effective'?.

In the present study, we performed histological investigation
of inhibitory effect of hScFv which has been developed by
Kameoka et al.” to the CAWS-induced vasculitis.

Materials and methods

Animals: Mice, C57BL/6, male, 4 weeks of age purchased
from Japan SLC, Inc. were used. All animal experiments were
implemented following the guidelines from the University of
Tokyo Pharmacy and Life Sciences (YAKU 10-47).

Induction of vasculitis: CAWS were used for vasculitis
inducer according to the previous report'*'®. One mg of CAWS
suspension in 0.2 mL of PBS and injected intraperitoneally
into mouse in a day for 5 consecutive days. The mice
were sacrificed 28 days after completion of the continuous
inoculation of CAWS under dry ice.

Preparation of hScFv: The polyclonal ScFv antibody mixture
was prepared as described elsewhere”.

Administration of hScFv for treatment: hScFv was
intraperitoneally administered for 5 consecutive days after
the end of continuous inoculation of CAWS. The dosage of
hScFv was 2.25, 4.5, and 9 mg/Kg/day, respectively. Because
in SCG/Kj mice, an anti-inflammatory effect of hScFv at a
concentration of 20-40 mg/Kg/day has been confirmed”. In
order to examine the difference in therapeutic effect between
hScFv and human immunoglobulin, human native IgG (Nihon
Pharmacy Company, Osaka, Japan) was intraperitoneally
administered at 400 mg/Kg/day for 5 consecutive days. This
dose has been validated for the treatment of Kawasaki disease.

Experimental group: Five groups shown below were set. 1)
No treatment (n = 6), 2) Solvent (n = 5), 3) hScFv, 2.25 mg/Kg/
day (n =5), 4) hScFv 4.5 mg/Kg/day (n =5) , 5) hScFv 9 mg/
Kg/day (n =5), 6) native IgG, 400 mg/Kg/day (n =5).

Histological evaluation of vasculitis: Histological assessments
were carried out in accordance with the previously described
methods'>'¥. After the mice were sacrificed, serial sections
of the coronary arteries and the aortic root were stained
by the hematoxylin and eosin (HE), elastica van Gieson
(EvG), and Azan Mallory (AM) staining methods. The
stained specimens were carefully examined for inflammatory
lesions of the vessel wall under a light microscope. The
same site was anatomically divided into 5 segments, i.e., left
coronary artery, right coronary artery, left coronary sinus,
right coronary sinus, and non-coronary sinus. The degree
of inflammation in each segment was assessed using four
scores: 0=no inflammation, 1=inflammation in the intima (i.e.,
endoarteritis), 2=inflammation in the intima and adventitia,
and 3=inflammation in all layers of the vascular wall (i.e.,
panvasculitis) in Table 1. The total number of segments with
score 1 or greater was defined as the extent of the lesion, while
the total score for all 5 segments was defined as the degree of
inflammation for one mouse. Panvasculitis was defined as a
positive finding for vasculitis. Comparative investigation was
performed regarding the incidence of vasculitis at the coronary
artery and aortic root. In order to evaluate the histological

Table 1. The degree of inflammation in each segment

Score Evidences Remarks

0 noinflammation

1 inflammation in the intima

2 inflammation in the intima and adventitia

3 inflammation in all layers of the vascular wall

Endoarteritis

Panvasculitis

severity in the coronary arteries and aortic root, the extent of
the lesions and the degree of inflammation were compared
among experimental groups.

Statistical Analysis: The incidence of panvasculitis in each
group was examined using the chi-square test. The extent of
the lesion and the degree of inflammation in each group were
analyzed with the Kruskal-Wallis test. In the case that the
Kruscal-Wallis test found a significant intergroup variation,
the Steel Dwas test was used to perform multiple comparison
between experimental groups. However it was impossible
to compare between hScFv 9 mg/Kg/day and other groups,
because only one mouse was able to survive with hScFv 9 mg/
Kg/day. For all tests, p<0.05 was defined as representing a
significant difference.

Results

Mouse mortality rate during experiment: The mouse mortality
rate of each group was hScFv 9 mg/Kg/day: 80% (4/5), and
hScFv 4.5 mg/Kg/day: 20% (1/5). However it was difficult to
determine the cause of death because no histological analysis
was performed on the dead mice in this study.

Incidence of vasculitis: The incidence of panvasculitis in each
group was 06.7% (4/6) in no treatment, 40% (2/5) in solvent,
60% (3/5) in treatment with hScFv 2.25 mg/Kg/day, 25% (1/4)
in treatment with hScFv 4.5 mg, 0% (0/1) in treatment with
hScFv 9 mg/Kg/day, and 40% (2/5) in treatment with native
IgG 400 mg/Kg/day (Figure 1). Only one mouse was able to
survive with hScFv 9 mg/Kg/day and could not be compared
with another mouse. Groups in hScFv 4.5 mg/Kg/day and
native IgG 400 mg/Kg/day showed lower incidence than no
treatment (p=0.26 and p=0.39, respectively) group. In addition,
hScFv 4.5 mg/Kg/day group showed lower incidence than
native IgG 400 mg/Kg/day (p=0.16).

Histology of vascular lesions:

-Panvasculitis: Figure 2 shows histological observations of
vascular lesions. In no treatment group, panvasculitis was
observed in four mice and endoarteritis in the aortic root was
observed in other two mice. In two out of four mice with
panvasculitis, large lesions that encompassed the aortic root and
bilateral coronary arteries were conspicuous (Figure 2 a-d). The
other two mice had panvasculitis in only non-coronary sinus.
As inflammatory cells neutrophils and macrophages mainly
located in the vascular lesion and associated with proliferation
of fibroblasts and capillaries. In addition, internal and/or
external elastic lamina were destroyed by inflammation and
resulting in dilation of blood vessel. Mouse treated with hScFv
at 9 mg/Kg/day, minute focus of endoarteritis was observed in
aortic root, but panvasculitis defined as inflammation involving
all layers of vascular wall was not observed (Figure 2 q, r).
Mouse treated with hScFv at 2.25 mg/Kg/day and 4.5 mg/Kg/
day, and native IgG 400 mg/Kg/day, panvasculitis occurred but
was confined to the aortic root, showing no lesion was found
in the coronary artery (Figure 2 i-l, s-v). In addition to this,
minute endoarteritis was observed in several places.

0% Incidence of panvasculitis

60
40

20

No treatment Solvent 2.25 4.5 9 Native IgGs
n=6 n=5 n=5 n=4 n=1 n=5
L J

hScFv (mg/Kg/day)

Figure 1. The incidence of panvasculitis

The bar graph shows the incidence of panvasculitis. The black bar:
No treatment, light gray bar: solvent, dark gray bars: treatment with
hScFv, and stripe bar: treatment with native IgG 400 mg/Kg/day.
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-Extent of the lesion: The extent of the lesion (i.e., the total
number of involved segments) showed in each group as
follows. No treatment: 2.33 + 2.07, solvent: 1.80 + 2.17, hScFv
2.25 mg/Kg/day: 1.20 + 1.30, hScFv 4.5 mg/Kg/day: 1.00 +
1.41, hScFv 9 mg/Kg/day: 1.00, and native IgG 400 mg/Kg/
day: 1.80 + 1.30, respectively. There was no significant inter-
group variation (p=0.71), but the extent of the leion in each
treatment group tended to be smaller than no treatment. Also,
the extent of the lesion in the hScFv treatment group tended to
be smaller than native IgG 400 mg/Kg/day (Figure 3a).
-Degree of inflammation: The degree of inflammation (i.e., the
total score for all 5 segments) showed in each group as follows:
No treatment: 6.17 + 6.52, solvent: 4.80 + 6.61, hScFv 2.25 mg/
Kg/day: 3.60 = 3.91, hScFv 4.5 mg/Kg/day: 2.00 + 2.83, hScFv
9 mg/Kg/day: 1.00, and native IgG 400 mg/Kg/day: 4.00 +
4.18 (Figure 3b). There was no significant inter-group variation
(p=0.66), and the degree of inflammation for each treatment
group tended to be lower than no treatment group. Also, the
degree of inflammation in the group of hScFv 4.5 mg/Kg/day
tended to be lower than native IgG 400 mg/Kg/day (Figure 3b).

Discussion

In the present study, the inhibitory effects of hScFv on the
Kawasaki disease vasculitis model was analyzed histologically. As
shown in Figure 1 and 3, the incidence and severity of vasculitis in
hScFv 4.5 mg/Kg/day tended to be lower and milder than those in
no treatment. hScFv protein derived from a mixture of 204 clones
was slightly effective against CAWS-induced vasculitis in murine
model of Kawasaki disease vasculitis, suggesting that selected
single or a few clone(s) from the 204 clone library may have a
higher suppression of the vasculitis. If single or several clones
will be selected from 204 clones, it may show high therapeutic
effect. Also, hScFv treatment slightly inhibited the development
of severity in the CAWS-induced vasculitis in a dose dependent
manner, and that was not inferior to native IgG 400 mg/Kg/
day. This suggests that hScFv may contain proteins in the clones
binding to several key molecules to develop vasculitis, which is
considered to be the reason why it is effective at a smaller dose
than native human IgG. In the present study, no coronary arteritis
was observed in the groups with hScFv. However it could not be
clarified that inhibitory effect on coronary arteritis was higher than
that of vasculitis in aortic root because the incidence of CAWS-
induced coronary arteritis is slightly lower than that of vasculitis
in aortic root in both non-treated and treated groups.

Some mice treated with hScFv 9 mg/Kg/day and hScFv 4.5
mg/Kg/day died before the sacrifice. It has been reported that
anaphylactic shock, thromboembolism due to an increasing of
blood viscosity, and liver injury, and renal disorder are an adverse
effect of [VIg therapy. It is very important to determine the cause
of death, however it was difficult to determine the cause of death

because no histological analysis was performed on the dead
mice in this study. Also, for IVIg, high-dose administration of
gammaglobulin and its influence on the function of the kidney is
not small, therefore the lowest dose showing therapeutic efficacy
is important. If it is possible to reduce the dose by using a specific
clone with higher vasculitis-suppressing effect, it will also lead to
the avoidance of serious adverse events.

This model has been demonstrated that some molecules such
as MPO'® and tumor necrosis factor-o'” associated with the onset
of vasculitis in this model. In addition, mannan, one of the major
components of CAWS is essential for development of CAWS-
induced vasculitis'®. Moreover, it may be possible to elucidate
the etiology or pathophysiology of vasculitis if an epitope site
and target molecule of hScFv is determined. The selected hScFv
is expected not only as a therapeutic agent but also as a useful
tool for elucidating the etiology and pathophysiology of CAWS-
induced vasculitis.

In view of past nation-wide epidemics, it has been suspected
that some kind of microorganism is involved in the onset
of Kawasaki disease'®, however there is still no consensus
regarding the etiology of Kawasaki disease. Regarding the
pathophysiology, it was supported that innate immunity
affected the onset of Kawasaki disease’®*". Recently, we
reported that dectin 2, one of the innate immune receptor,
was essential for onset of CAWS-induced vasculitis™. In this
manner, CAWS-induced vasculitis shares many similarities
such as not only distribution and histological features of
vasculitis but also mechanism of development of vasculitis, in
which involvement of microorganisms and the innate immune
system is suspected. If the proteins derived from selected
clones with high therapeutic effect can be identified, hScFv
will be useful for the treatment of Kawasaki disease vasculitis
as well as CAWS-induced vasculitis.

Conclusion

The present study suggests that the mix batch of recombinant
hScFv proteins derived from 204 clones having VH-CH1 hinge
composition suppressed development of vasculitis in animal
model of Kawasaki disease vasculitis.
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Figure 2. Histology of the vascular lesions

Histological images of the coronary arteries and aortic root (a-v). The scale bar of figure a, e, i, m, q and
s indicate 1mm, that of figure b-d, f-h, j-1, n-p and t-v indicate 100um, that of figure r indicates 50um,
respectively. a: No treatment. Panvasculitis encompasses the coronary artery and aortic root (HE stain,
x40). b: No treatment. High power view of the coronary arteritis (HE stain, x400). c: The same lesion as
image b (EvG stain, x400). d: The same lesion as image b (AM stain, x400). e: Solvent. Panvasculitis
encompasses the coronary artery and aortic root (HE stain, x40). f: Solvent. High power view of the
coronan;y arteritis (HE stain, x400). g: The same part of image f (EvG stain, x400). h: The same part of
image t (AM stain, x400). i: hScFv 2.25 mg. Panvasculitis of the aortic root (HE stain, x40). j: hScFv
2.25 mg. High power view of panvasculitis of the aortic root (HE stain, x400). k: The same part of image
J (EvG stain, x400). 1: The same part of image j (AM stain, x400). m: hScFv 4 mg. Panvasculitis of the
aortic root (HE stain, x40). n: hScFv 4 mg. High power view of panvasculitis of the aortic root (HE stain,
x400). o: The same part of image n (EvG stain, x400). p: The same part of image n (AM stain, x400). q:
hScFv 9 mg. No panvasculitis 1s observed. r: Tiny focus of endoarteritis of the aortic root (HE, x1000).
s: native IgG 400 mg. Panvasculitis of the aortic root (HE stain, x40). t: native IgG 400 mg. High power
view of panvasculitis of the aortic root (HE stain, x400). u: The same part of image t (EvG stain, x400). v:
The same part of image t (AM stain, x400).
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Figure 3. Histological severity of vasculitis

The extent of the lesion (i.e., the total number of involved segments)
and (i.e., the total score for all 5 segments) are shown in figure 3a and
3b, respectively. Although there was no intergroup variation, the extent
of the lesion and the degree of inflammation all treated groups tended
to be smaller and milder than those of no treatment group. The extent
of the lesion of all hScFv groups tended to be lower than that of native
IgG group. The degree of inflammation of hScFv 4.5 mg/Kg/day
tended to be lower than that of native IgG 400 mg/Kg/day.
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2019%58 148 (X) EHSETE EBH K R v N ABHEEZER. ADCH BRER KB E
2019%5A13H(A)~6A7H (£) EEER6EE (24) 1841BSC Cambridge Univ., UK, Joslin Diabetes Center, Boston
20195878 (K) 4[] Stem Cell Therapy Consortiuma# BN, $AKk. 5. Fig RRAZERIZARE
2019%4ATE@~10R N 100 HIETalorEI VeSS and poor erkol, s EicdoRifa b, Unied
20195 3A8H (&) ADCEBEZBES KFF REE
2019%2AH23H (+). 4A3H(K) $2.3[8 Stem Cell Therapy Consortiumss% HEER. XFRSHE
2019418298 (K) % 1[ Stem Cell Therapy ConsortiumERSE  $HAMEB. MIGES. HmHESE Vinmec, Hanoi, Vietnam
2019F1 8118 (%) F20 M AtF1) T4 BB (AAE) WRE BEANA AT 7 EBE ER  A¥H #&EE
SEDL N MER (2019.7.1~2019.12.31)

a2 ANV N RBERE

2019%12A9H(A) ~138 (%) Antibody Drug&:i# SRS San Diego, USA
2019%11H29H (£) ~308 (%) %258 MPOMES ADCHE IERE A
2019%11H8H (&) VCRCIM RS Atlanta, USA
20194108308 (K) BB N A EF21) 7+ BES(HEEE) BRE BEANA AT 7 BEEER KAFH

20194 10A28H(B)~11A6H()K) SAKURA Science Plan 2018 VietnamD SFHEE 8% (\/ A -Fh—F X)) KFH. MBHER
2019%9A21H (+)~23H(A) 6| ERNAAAX—22 G 0RI 7 ADCHE FRAPRBF v /INA
2019%9A4H (K) ~7H (%) 11th International Human Peroxidase Meeting $57#15 Brno, Czech
2019%E8A30H (%) TAVP &S (N M F ARREE) EFESELE 64, BHE AEBIR

2019FE8A27H (X) F2R FRAFMER AR AR IL  ADCHE KEHR
2019%8A18H(B)~258(R) TAVP Training for 6 Students (5-year) Ei/MNER&bE. /\/ 1 ERIKZEIZH Hanoi, Vietnam
2019F7A318(K)~8A18(K) 10BE502 &S Nationai Institute of Respiratory Diseases  $5AFN5 Mexico City

20194 7A29H () ~308 (X) SCTCHRE/MFERE FAFE NIH, USA

2019%7RA 108 (K) ~ 138 (%) N LAER/NERBROORER RS VR T L 8RS Hanoi, Vietnam
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