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AR, HARRGHEZSEI7 100 FEZ IS, BIYEMFEOME L RKERIETL2HD0TH 5. 20 i
WBE, MRS L REFOMBIEIYEORREM E ZoREICEZ S, HEERP T 77 VOSSN
AR OMETIZE S L7z, 29 LBzl RiE, FTICEREZNSE LA X ) EGEORIE 2 Hig
THHATH o7z —J, 21 #RICAY, Fril - BIEURGE R AR E (AMR) OREARZLT % H
FRlaaF 4V AEGE (COVID-19) 78> F 3 v 7%, EISEHME, 7o F Y B%, REIEA0OM#
JEARIBWICRHD BB E o7z, AMRISH T H2BHMEICBVWTD, Ny T+ 77—V B ME
Jra—F VR, ENRTF e, ERERME S Y 7 1 OB ER L Tw b, T4E, EYYEHEBICE
W, i ERIE DR R A B A S & L 72 B LIEHE (precision medicine) O#E&2SEH oD
b5, SHRE, BAOREHEEZ B E 32854, WEARL2SEEROAOBEOERIRIRO S, #
PE W R AN S O IR A 38 U 7245 F48 1096 (host-directed therapy) OREV.fFSI L. 29 L7z
NOFT, BISENIIED S 5% 2RED2HI2IE, I & BIKESEZ2HE T 5 ZBH R OHEAE IR
WRTH A, KO 100 FEITBT D IRGGENTEIL, MEWF, @ESE 7/ AEZE, Al R L5 H0/EC

Lo TH7eREzZER5EERD.

1. [FU®IC

ERYGEII ANBORE L & & HITHEL, Rk A0S
B EEL I EOREERIZTLTE . HARBRGE
A3 1926 410 [HARMERHRES] L LTSN,
2026 A2 AINL 100 HAEEMZ 5. YO HIE,
%, avg, BF7R, iR E, BRHEREIRS -
T2 EGR I LT, JHINOZRH, ZWiHimo
BA%S, FHIEOMM KD, S SIIARELEBIROIHE
HEIZHFGTHIETHoT2.
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URGiERE 100 © 16~24, 2026)

AR DRI, PUASE - BUv A VW AKOBS, 772
F U X BEBEITE, 72— N AV 2 DR EDRE
ST EWFRTHEOE AR SIS L Y, EYE I R
BB LRI NL L) ICh o7

LA L, FEhES MR ZEBERE (SARS) % H5N1
BA Y7V W, T ARIHME, COVID-19 & &D
B - FREYGEO MBLR, LR (AMR) @
KT, FORBWNELRE L SE7

AFTIE, HARICBU 5 EIENTZE 100 ED A%
BEELL, & IhHFAWY - RBEFOM#R L 2
O B LER O EFINZER Z YT, KO 100 42121
7L A LA (Fig. 1).
2. BREMARORAH—MEFORE E FHEZD

WAL (19 HigEF~20 Higai+)

19 AR, T —1 v 2B TIEGRIE D95 A S
B3 2 B A B SR IS HE I L7z, VA - 28R
V=l aNR) b 3y RIC K o THTR SO LA
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Fig. 1 A Century of Infectious Disease Research in Japan and Future Perspectives

Progress in the Past 100 Years

Vaccines and Antibiotics Era
(Post World War Il -)

The Dawn of Microbiology
(Late 19th Century -)

* Germ Theory:
Koch's postulates

« Development of Antibiotics:
Penicillin, Streptomycin

« Vaccine Rollout:
Polio, hepatitis B (genetically
engineered vaccine)

« Serotherapy:
Shibasaburo Kitasato
(tetanus bacillus)

« Immunology:
phagocytes,
antibody production

« Advances in Inmunology:
T/B cells, antibody diversity,
cytokines

« Emergence of Problems:
Antimicrobial resistance

Technological Innovations

« Emerging IDs: HIV, SARS,
* Novel Technology:

* Molecular mechanisms of

* Microbiome research:

KCDI and FMT / K /

Future Prospects for the Next 100 Years: Required Research

New Threats and \ A:celeration of ID Research

by COVID-19
(From the 1990s —) M
» Advances in Diagnostics:

genetic testing technology,

H5N1 influenza virus respiratory metabolome analysis

* Immune-modulating
NGS-based genomic analysis Therapies: cytokine inhibitors

+ Advances in Vaccine Modality:
innate immunity: TLR and other mRNA vaccines, etc.

pathogen recognition receptors

Emerging and Re-emerging
IDs

Antimicrobial Resistance

+ Genome Monitoring: real-
+ Genome Analysis: real-time time monitoring system
monitoring of evolutionary
dynamics + Development of New
Therapies: phage therapy,
immune therapies, anti-
virulence agents, Al-driven

drug discovery, etc.

« Transdisciplinary Research:

development of proactive
measures integrating social
sciences and life sciences

* Host-Directed Therapies:

» Personalized Vaccines:

Host Immunity and
Personalized Medicine

One Health

¢ Human-Animal-
Environment Interface:
establishment of global
monitoring systems and real-
time international data-sharing
platforms

treatment strategies targeting
immune and host responses

monitoring and targeting
immune status

+ Multidisciplinary Academic Collaboration
» Bridging Basic and Clinical Research
* International Networks

ID: infectious disease; HIV: human immunodeficiency virus; SARS: severe acute respiratory syndrome; NGS:
next-generation sequencing; CDI: Clostridioides difficile infection; FMT: fecal microbiota transplantation.

Fig. 2 The Journal of the Japanese
Society of Infectious Diseases,
Vol.l No.l - Cover

VAN, BAYERIEOWMSEN L L TR A ERLFF
OGS MA AR EORER TSR I T E WS [H
BRG] V2 FEBRICRE L, o RGeS - S
OB N Ty FIIBIHW, WEE, al

84 1 H20H

SWEREL, [y RO 213 ERO R DL
LCTHMRICDHEF LT 5.

20 HREMBEICIIHBIT 7 A VAV Z I LD ET LY
AV ZJEGE D IR AR %4 (\fEI S, 1928 4E D 7
LO2H Y F— - 7LIVTICE RV YORRY
PR SRR ORI & 72 o 72, RIEEFZE O T,
AN)X - AFZaT7ICLbHEEMBORRE~ 0
T 7= DELY, NI - T— VY v OFREL
DOREE R EDS, T 7 F U RGIERE DI Z 7,
ISAY = IVOERIFT 7 F 27 FDHERBITH 5.

HARIZBWTS, HRMDIBEICTHRRESEZEA LD
OME OBGHEN7E A R S N7z, dL S = RS
JEA B % O AL & PiaE R O E R % FEERIGICRER LY,
MO ERE & 7 o 72, HEEBIC X B HRHHE D
FERG, MEEO AR Lo KIS B B 72
W TH 5. 1926 FFI121E [H AR EGRHSMERE] (Fig.
2) MEIFI S, YEFREE o TG F 7 A, R
Hi, V77T EDRBIZIOWT, KK, Hs
W, SR AR % BA L 7SR R ST RS 5
KINB I ot

E518, 20 A0 HARTIE, RYIER KD 72
DIZER LAV Ol B 3D 5 17z, 1897 412
HIE X N B GRT B & 0 AR A R o H g A
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e, ACBAIGERT R S nt il A BT 7 & o SRR
BIASEE S SN, IR EROIMI R T 7 F V BIRANHEA 72
DX ) ITIERGE S H L B IERFEICE L FE LT
FEEMNPOBRN L FEMTHLI L 2RTHIDOTH -
7z.

3. TIUF L EMBEEREORN (B RERKE~

1980 #1X)

BB R RR RS O IRGEE ORI, PUASEOMRE
W ZBSE, T2 F BRI E D TFHIEROER, £
L CHFEDE - eEFORBENEMOEILE VW) =
FBICBWTHE TH o 72, ZORLIE—RT 5 &%
YER B OREI U L ) (B b s, SEHHE R
R FTPURGE O RE S VAT L L 72729, RGSERI N
IRE LTEEGRETH 72 EE R 5.

PURSERIZEICBI L C, AN s hiR=v ) ¥
1, B KMEURER R ISR A FERAN AN S L, ik
BOHWALIZ X ) FEHBICAHEITE R L. 20,
AMNVTIAT Y, 0L 7 ==, T T
P A7) s HEESHKR TR S, FFEIC
AFVLTERA T IOVEL V2T Y FYDOBYI R
BRICHEGZ L7206 L7, RO 0OFHORIIE, &
YIE DRI &\ ) M 720 T & IRYYE B E O BB,
ANRAENRBORIC S BB KT L7z 1950~70 4F
fl2lE, 770 AKY) VR, wruaI4 K% T3
73y FR%e EOSRRGIIRERFAE S R, 3
H LR ERBEZEP L CEMNE T T L0
P YR AND AT b A RIRT S 2 &S hE
o7 ZORROPIRIERTEIL, RYEHIH % 8
U CHVEEFAT <2 s 2 A Al 7 & 0D 55 [ R Al % Wl g
L, BREROWEL L2 2% EH2 R L TERY,

—, PURIEOWE BT FEHIW W IO MEL b 72
LLA EE R=V) Ve LTV oy — -
TVIVIZHEN, 1945 E0 ) — OV EZE IS
BT, TCIMEREBZZEL L Cnwz. 1960 4F
RAZIER=2) Vi 7 R ERE (PRSA) AYHBIL,
1970 4E AR E A F 3 ) Vit 7 F o Rl
(MRSA) 2iEbeEROERE LTHEHEZED S L)
o7z ZOX) RMEROMBUZ LD, #Hizlk
PIRHEORESZHE L RY, ZNIFLT 50725 T
53 F-HE 0 7 SEA A O R B ASAAR I a6 8) L
72, B=7 7 4= —EREHIPEH R ¥ 7 EoWfses’
MR L, T O FEENHLMISIhDSDdH
59,

%, 77T v OGO E & bIZ, b
RRGIE OV B A F 15 e L 72, 1950 4R A
WKIERYV AT 75y (Rigfb7 75 > @ Salk B, 4
72 F v Sabin M) PERLEN, WCKFEETIER
VA OERTITVER I NS IZE 727, ZOREIE,

70 F VRIS H R ZHURTHE S, IR ED
AW O RELE BT S EBEREANCHEE L7122
LERLTWVS. E6IT, ERORWHLLT 7 F R4
70 F y OBEEBAIZ, FIEINE & RELT 57
DOTVanNy s (Bl T =y ) OEANGE
Dotz TV 2Ny MR RIEF O LEE IR &
HHRICHERLTBY, BRRESHEROREAREDY
TP NVmERBOMPI & &b, KIRT 7 F VG
AR 2 J b & ik L 721,

72727 F URICB VT, HliR 2 DNA Hilfo%
WSt i & 2o o 720 1970 EAR A 14 5 1980 418
FHICT T, BREFF%LY 4V ZAFEMiPuE (HBsAg) %
FERE TR S/ 2 T 7 F U ASBsE S, IERA)
DOMIEFHIRZ T 7 F > & LT 1986 412 K FE THRE
SN0 ST X D, WREAREERIEKIE L 2T o
F VHFENFEIL L 72,

RS (WHO) 1% 1974 4£12 Expanded Pro-
gramme on Immunization (EPI) %#Bi%&L, W% -
Wl - V7FUTREDT 2 F UM EEEICET
PR L, BAUERILE 2 BB ORI L 72, &
ORI DT 7 F W78IL, IR - T E - B
T - SRR AE D SEREIEE I X o TRRYSE T B 0
PP L2 B2 5.

51T, RIEFORBE 2 BRI L ) ERYYENTZEC
BT, Filz iR & Bk o & 25 i 72 IR
MTdbdHorz 1954 FICEHR—, MEHRZELHICK
DA NVAIHIRFAER SN, RIZT)VY 27 - TA
o7 ATy PRI EoTA VS —T
OO e S, A4V R RS R T 2 18 R R
WOFEZ MO THTHIRLE. ik, ohFT
R EAR L O RGFERFZE 6 LT, i ED0 w7 £ v A
HREREZ 70 T L XV L, R A0 B
B2 L-b D TH B, 1970 E48121E T M &
Bl 5 7%, MHC 2112 & 2 PUE R o 413
AN SIS, MR RIE & R D% E A X
AE N RN X PR A MHEEZ 2 — F
T BInTHR AR OMINIL, RONTZBEZT 2D
SRk R AT B0 TIBE R L, B REON
17 % R S &7

F 72, 1970 4EAR~90 SERUTHF T, HARENTD
JEYAE DR FEMRIIC B W TORIEF A RIEE M SR L
720 BRI, YA M A AV OFEEL & BERERRT S A
RO ELER L2 FEBRES A6 & HEE - [H
EL, BWHRISRSAEOHLN k8 E R &
ZRL72Y. THIROEESMMESLIL20 7 0—= >
FUNZRE Y, IL4, IL5, IL-10 72 & D T AN JLIs—
MRS A S A4 Y o3RI, Thl/Th2 /85 ¥ A
O &= L, MR (Thl) L% (Th

EYUE MRS 1008 15
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2) OEEGWHMPESH & %2 - 72, 2@ Thl/Th2 N
T v ADOBEEL, EAYEORIERE, JREMEEGR
T SR UG DI REMRINC R R Sl & 7 o 7

T EYSEIRRE D O & O T 2 BUILIE D IFRERFZE b
MR, A ML OBFPELIZL LA AL VR
P—22EHENS L HIT% -7z 1990 AR,
TNF-o, IL-1B, IL-6 %2 EDHRFEVET A4 b A 4 ~ Dk
RIPEEDFEIEALR SRR A R IIH LG T 5 2 LIRS
>, P OGO B REE DS BIEN R REOARE TH
% L RS 7z, IR IEAROFERR AT K 7 JiE BUG 75,
HIHANRE & 20 AT E AW S 2 AR EEZ 725
FTEW)EEKBHDINS ¥y 7 Z0MEDHET ) TH
0, THDBRIEES A — RO &) Fifz e bk
B OB ERTRERL o7z,

4. 1990 F£KX~COVID-19 #iT£ T

1990 AFACLARE, I G iiF 78 1 5 2 7 i 4 0] % 3 2.
7o, BUREOE R L L HI12 AMR B2k L, 7
O — NV SR EE EOERREE o7z, 51,
HrB - PR G o W BL D AR 72 1980 AEAR IS
HIV/AIDS A3 R 54T 12 e &, 1997 4E12 13 9 Ji
WA 7V (H5N1) 2580 T MGl hs
Hs &M, 2002 41213 SARS S HIBIL 72, £ 512,
FFEHE R (MERS) TR J i 7 & A5H%
RS L, NERIG G O B ZEMEASBAAEAL L 7.
% DIFFARICK LR 227 7 F & RUIEHED KTk
MENTELT, EEEGHIOARL S THEEMRICL K
XGEBRRIZLTWAS., 29 LRRT T, EY9E

S - B TR D AP RRHER A &
OB AR KD HNT W5,

PR SR O MPIE T R A#Y) 238 5, BEK ST
DL EH 7 EAEAWNTEE L, R o m3
AICHEST L7s. BIRIICY, A F2 Y VidtkEfm s
Fo ek (MRSA), /S ¥ a< 4 ¥ vl Bk i
(VRE), BXOH W A~E AR NME (CRE) 7
WA E o TWA. T, TIUTRT 7Y
7 & LS S A RS T (MDR-TB) % i % # it
PE#ER%HE (XDR-TB) &, WHOIZX ) Za— 3N jbA
VA LOBERZHRE ENTWES.

29 L7z, AMR D4 # 1 B & 51
HWiZBwT, kity—2r x>y 7 (NGS) Hil
DEANTKERERE o7z NGSIZX ) #tmsr
J AOWERIENT A REL 22 0, SR T O
R AKTARIR, 79 A I FHESERHT 72 & AKE B\ FAAT
R & 7o 727,

— 5T, HrBLIUIREE 0 B 56 AR 5 1 B RE S R S
Lok ) BEEHLTEALY. L LIEE »
L ONDOKFM LR EN B L2055, #lzIE,
B-5 7 ¥~ —YREH L OHBATH L. 7TEN

AM84E1 H20H

IR, VIAABITCOR-T7 77 ~<—XITH
LCl R BEEEZ R D, 75 VA Lo
X0, CRECHT2HERREFEREE o> T
B F7z, A F Y OWMY AREMEZISH L2V T
0747 k770 AR VRIHETHL. €71
7L, MEOBIERRIH G L CREEIICEN
AN AFNDIEERED RIEW, 7 A INT ¥ —
J&W, CRE % &L A7 7 ABERE IS 58w
WHEZAELTWAY., X512, UERTF Feikigs

L7 BRI L TWE, ¥ <A v
&, RBARIC X 2 REER 2 AT 5 ) RXTF FR
MFEIETH Y, MRSA X VRE & \wvo 22075 46
PR R U CE OB R 2 R,

B AE OB Il 3 2 iR, JRRIY R E
R P72 F SRS TH B HITINZ, &G
Lo THFEINDIEEHRIEOMEKISDS, HEEOEE
BIZELS S LTwWEZ ETH S, FIZSARS R
MERS Ti&, 74 VA2 X 5l 2 5 =02
2T, B4 M AL VA b—2 EIPEN 2 8 2 SR
T A NHA OB, FICRY 2 S PR 55 2 T
(ARDS) 5| &I ERE LTHEH SN TE ™.
29 LR RE o BRI, RYWE D RESR I & 9k
K DPZIC B WD CTEELR T - Th 5.

RSy — VAR (PRRs) & LTHISB
% Toll Bz Ak (TLR) *1F 1997 4125 R 3, #
D% 2000 FERHITHIZ NOD K528k (NLR) * % RIG-
Iz (RLR) P33 S 7z, 2 s PRRs ©
SR, WEARGERR D D SEMEY A b A VEEAICE
B SPRILE O 5T B P 2 R IR S &, IR
FEWC BT 2 KIEHREOIFRICRE CHML TW 5.

T/, EESD, YANARYPIZIHHE - v
77— T ORI E S RIERELRE, MERE EERE
# (HPS) REFCH ARDS \CF 2 HE & RIE L 72997,
Ziid, Thl B O KIEESETIFNy R L1 7 7 3
V—HA b aA AEEGWIN, w777 — TN
HREE L L CERMmMEREZAREL, ¥4 MA AL VR
b — 2D 5 EF VIS L. P& gE T3,
WEARIC X 2 EHREELZ T TR, mFEREOEREL
ISR FHERELSLELAT 5. PLIL-6 ZHRDUER
JAK FHSE3E 7 & o 509 3 i i o W REPE 2SR S
TBY, SRBITHEARS: L RESO RS DR YE I 7E
DL LB EEZD.

512, 2007 4EH S48 L7z Human Microbiome
Project (HMP) o B%a 3B PN #% (Microbiome)
MREDOKE ZlERETH - 72, NGSHAMICLY, =
NE CTEEARWEE?Z > 725 B e AR O HEER M FRAT AT
BEL 2, NKRICHAET 2K R eEW B OfEE & B
REATIRI S, BRYYED A% & T4 i L o Bk
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TIZDOWTHIENEL X >N ITFITHR - 727, FlziE
Clostridioides difficile &4 (CDI) TIX, BWN~A 2
TN A F — 2T HRRIE S & O S o 8 Ak
i, 7% 5 NSHREARICH$ 28D THEREICB W THIL
sl 2o Tn A, PLRSERESC X 2 BTN # o
#%. (dysbiosis) (&, CDI® Y 2 7 H¥ & L CTHE
ENTBY, FFEORIEIREOLILR T 0 = — itk
DHERDFERERETF B G-3 5%, Z OFFREA A Y
& L7 B (fecal microbiota transplanta-
tion : FMT) &, FEROPIRNIEHE P2 R T
T3 CDLICB W CTHIMMEL E <, MAEALILEGR
BRICE ) ZOHEEIREINTVBEY. & 512, FMT
VAR 2 R HEAL S U7 M R B R0 R A R LS K B ARG
EHELEORE L EATEY, BT T IV CTIIEFEDOBE
KUERBEOMAIC L D CDIEIHIRNEAFEI ST
BV A 7 aNA F— AR, EYYE DB 7 R
REHR & BB EEEORI I B W T EE R %E
ZRZLTBY, MHHMCERECRERRE & OME 5
BoOHE LS.

5. COVID-19 1T & BEEM RO IMEAVEE

2019 4ERICHBIL 72 COVID-19 /8> 7 2 v 713, it
ROBEHE - NRE RGN ER 2B E KT L7275
FERYLRENTIE & BE B O Ho T 2 RIS X 2 72,
ZWE, B, THIOFEBICBWT, #BEICERIN
WFZER DM RIS &, B 72 R FHE AR O FRE I,
BYSE DS B DIBELRIIBNTNRTITL LAY T M %
bbb Lo ERA.

ZWHEMICB VT, $IZPCR (K % 5 — Ly
BOE) WAL, BEfED ™ £ v X EGE SR~ DG %
MBI, COVID-19 80 F 3 v 7 23k L LCHERD
R S, IR - R 2 SRR IR B & LT
A L7z F72, WREAMHLEY A VAR,
UEABILEY (VOCs) Z5Hrd 52 & CTHEAEILY
A7 % PNT HEHED Sz R A 7 Ra— A4
MRATIC X D, FAERE TR VOCs 7u 7 7
AN OEALDHER S N, IR0 RH 2 2 Wik Bh
Bl LCOWREIR SN,

P A IV AEE - GUKERSEE - SREREISEAS, 2o Th
WIEREE TS - AN PUY AV AFICOW T,
SARS A4 ¥ 7 )V L Y HFIHHEOMZE % H 12, RNA
FY X5 —PHEKTH DL LT Y PRI R
IBHENY, BWTELIESELRZ LS PLILE
/) M FEE VS RO SN TR
HTIE, SARS-CoV-2 A754 7 BEE T 5 APt
th Bl AV ERT/ALFERT, ViaEx7)
MG O 7 4 )V APebr 2 e § HiRMSE L L CHE
AEN, —#IEE) A7 BEOFELE A EICRD S
B2, BT R E X, COVID-19 (2B 5 50 i fi

WDHEATHAH. COVID-19 Ti&, #HBGIEILLE, W
HbWBHA MHA VA — ADGFREMEITICHE S 5T
LIENHERERD, HERPSFHINTVIZAT
OA4 K (FFH 25V 0) Tz, PLIL6 2K
EITHDL MY AT R JAK HEEKTH BN
TF TR EO AP EA DERICEA S .
EHELD, KB ECHONZMAZIEHLY,
COVID-19 IZ X % i ARDSHEBICH LT bR
FEATUA NOBEHBEDH R TDH - 7B DR
ZHELTBY, ThZEBIKHIEANEBRESE. oh
O OGP X, HOER BHIR B S Nz
AR B 2 L & R AGE EHR SIS L 72 9 o 51
THY, BRYE & 0O RAEFIRN B 28072 72 Bk
ISHOEZT D[ HDTH 5.

F i Tk, mRNA 7 27 F > O & FEHLA
ROHITEH SRR TH 5. mRNA Hiflr BRI, 2000
SRR DABEAS A SRR RYRE 7 7 F- ~ DIFJE TRIR
ENTEDS, COVID-19 80 F 3 v 7 I2B W THD
TRHABICER LS iz 4512, SARS-CoV-2 A/78A4
75 X B O#IEE#HE 2 — FE L7 mRNA 7 7
F > (BNT162b2 & 0" mRNA-1273) 1%, HHIH T
FOWERIMEE REVERL, 7 u =NV TR O
Hi% & 70 5 72 mRNA B 132 8RS o ik Pk
WEN, XTIy 7 FTRD SN RIS ]
RE 72 LA HAN T 5 2 LS S 7.

NS ORI, WA OFEMHTE 2T TR L
NEORIERIIT 2 HF ORI E K& Ede L7z,
BRI & 2 e ilifs & Fehe, 727 F v HEMICL S
FRAIPUAR &R S OB R, S HICT—A Y —
BHO A4 32 7R ICB$ 205855, COVID-19
%l U CRBUCHRINICE B S 7z, o Nz g
RO E, SRR S ERIRICH, & SICARE AR
RICEDL T TEREMICHE SN, w75 B%
R0 G T DR O R A AR L CEEREE R L
TWbEEZRD.

6. BMEEDEBLERD 100 ENDBLEHEDE
£

21 AL A D, EYEIZ T ORI 2 EZR & LT
HEHENTWAS, ZoWRIE, HEAE - FE - R
DZERPBHAH AR L, FEROBHA TS
R 7 07 72 e SE DS AEIL L T B 2 e b, T
SEMPOBEN R MEICK L, EAYETEIL B
MO I A E BT A2LEND L. RO
100 4RI Y, BGUEASBIE S X ONFRICh 720 fax
LHEBELEZNMICENL, SHROBELEBITE
255,

O R - BEBEDHE S REEDEL
7 AV 2R IR D TR R X OHEIG %
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iz, SMFEZEE), BHABYEOBMEEOHK, #Hih
(LR EBE 2 NOBBOIEFHALICHE -, AR B X
RGP 2 2R LT A, BEBT4ETHEIL
72 SARS, MERS, COVID-19, & &1 E M5 A
YINI U LS T IR L, SR D By I
W4 22 EXFHEINTVES, RNy FI v 7054k
FEIZIE, SRS zhin 3R RE 22 e, zhRm
RiEHE, FLTCRENPOHENR T 7 F v ORI K
HHEND. TIDOIEERDBIRIE RN EAEY
DAEALEIHER ) TV ¥ 4 A TN L, JeHln 7 BYE
SHREZHLE D 2 LA, KR ORISERIIC B 2 &
HERETHSH. COVID-19 /8> 73 v 7 ORI,
JRYIEDSHL 2 B EFEIE A B 2, HSRFICER R
BEGZDHZEDPHLMIL, SHRITIEGEN A
3, B, HAREEETHEBEN RN OMEIRKD
bbb,

QOMEEMYE (AMR) Ok &EFREEEBORE

VLB DR A B Y) 2 M5, 35 #5055 T omE %
5, SHICHBPEEOMBERIZL D, AMR IEH
PRI RS 2 IS LT b, WHO X AMR %
FAL Y IR FTIy 7 ERIL, 2050 FE 11T 4ER
1000 HAZBZLEEENHL EOFMERLTY
b, ZOX)BIRNEREZ S L, WEROPIRIEITK
FLBRRRIERPUE L 22 0, Bz i PErk
BE VXTI TT BE 2 BT B HRE L PRI A AT B OB %S
PREBTHD.

WA, HHENAZRIRES )V T4 2 1LT, NI T
VF T 7=V, b ME 2 u—F PR, Bkt
WHAERE, LR TF F (AMPs), PuE(ETEA
Hiffr e T 5N 5. 2 5 130K O MR AZ Y RIHT
WL T H D, EEERBEICEIL T 2872 R iG#E T
TALRRIBLTNS.

INSDOHRTAMPs 1X, R TIZ 20,000 FHE D
KIRFTZEERPIR AR TF FHRFEREN TS, MW
BEDREEMIEZ b & LIRS RERICE D, JLH
e IR FE L BHE D L BNAEH 5. AR 12
L THBOEEEEZRL, WHES) 22728z
BRE R RO, & I, IEF SRR IRE L v o
7AW Z R D RS, B 2PN 2 2
TEENERERET A, 2720, 7uar7—Xilks
G, SEMEREORNL N, MREEOTREE L v
ZRELHY, IS ERTZ2EMEF RO SN
Lo BAE, VRV —LRFIRNTEHRCINT v 75
YNY = AT A, BIRIEER D-7 3V BROEAL
LB EEMEN LR, £A0T Ta—F R L TE
D, AMPs QRIS HEZBIERKRZFTT>OH 5. N
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Tracing a Century of Infectious Disease Research : Lessons from COVID-19 and Vision for the Next Generation

Tetsuji AOYAGI"
"Department of Clinical Microbiology and Infection and ?Department of Clinical Infectious Diseases,
Tohoku University Graduate School of Medicine

On the occasion of the centennial anniversary of the Japanese Association for Infectious Diseases, this
article offers a comprehensive review of the historical achievements and future directions in infectious dis-
ease research. In the early 20th century, pioneering advances in bacteriology and immunology led to eluci-
dation of the pathogenesis of infectious diseases, fostering the development of antibiotics, vaccines, and ro-
bust public health infrastructures. These milestones primarily targeted population-based interventions for
disease control. In the 21st century, the increasing burden of emerging and re-emerging infections, coupled
with the global challenge of antimicrobial resistance (AMR), has highlighted the limitations of traditional
paradigms. Research into alternative modalities-including bacteriophage therapy, human monoclonal antibod-
ies, and antimicrobial peptides-has advanced as promising strategies against AMR. Moreover, the COVID-19
pandemic notably accelerated progress in our understanding of host immune responses, expedited vaccine
development, and facilitated the deployment of novel therapeutics. Recently, the concept of precision medi-
cine based on individual differences in host immunity and pathophysiology has been gaining attention in in-
fectious disease research. To achieve effective infection control at the individual level, a paradigm shift from
a pathogen-focused to a host-centered approach is essential. In this context, precision medicine provides a
basis for personalized interventions grounded in individual immune responses and pathophysiology. Future
research is anticipated to accelerate the development of host-directed therapies that modulate immune regu-
lation and inflammatory pathways. Realizing these objectives necessitates the promotion of interdisciplinary
research that seamlessly integrates fundamental scientific inquiry with clinical practice. As we look toward
the next century, infectious disease research stands at the threshold of a transformative era-one shaped by
the synergistic convergence of microbiology, immunology, genomic medicine, and artificial intelligence.
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