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ELTEREINI-HINO B VI NVIZ VI L VAL D
FRLZZICHEENDE, 20 LPAIV & 2017 4£12 59
M & S LT HPAIV X4 b - 72,

3-3. B4 H
ZOMDO HHEIY A N ADEPIZLBEL V7 VT

= 202458 A RIS RED BH - 7=l

m 2024F9R LARRIC b R4 L 7-3this

HKARGBRBHAOWENHRERLILDOT, TOHROKHIERZISOVNTIERMLTLEL,
KEBOE, HETH>THREBRFCLYRESh TOEL A REELHD.
SEWAHIS :World Animal Health Information System&Id, WOAH( )RS

EWKEEER

HEWOAHE

[ 2025%9F22B /& |

TERIBS AT LTHS,

X4 SREMESTINICYORE - BEHERR (2023 £9 ALUE) (5IAXH 10)
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PIRCERGRITH THIETERA ¥ 7V 2 LI
5o BEUIH T ZEIEIX LPAIV ARV e AHIEHK
B RGN T BE T E I ERR I E S Tw b,

3-4. BNBERGICET2EBI > TILIUHE

1997 £ LLBEBAEICE 5 £ T, B EES MM T
H5HPAIV A 2 Rk %5 Wil T 5. HARENT S [Fkk
Thhbo EHNTIE 1925 FTHER TOFE L KK
HPAI OFEZERTH - 7208, BERIHCTOREDN
., 2004 4£ 1 J12 H5N1 HHRI > £ L 212 & % HPAI 8 79
ERDITFEAE L. SHUTHW TN, SO OB
B ORGP DOEB I ERIED AR 3 IR THREL 72,
EEROEA ¥ 7 IV VPRI T AV R L
2B ES, PHHAROIEEIGICAD AL, IS EL
EZBLNTW5S,

AR CHTE SN Cn i BEII R S 95Tk
WCHID & TR L ), YRR 2RO MUK %M
A, RERBHERMOREY COH, TOLENLED
R, ASHEmEO A D GRS ORUKN 2 BiE R E
NE LR,

TPHiD7z0DT 7 F Uik, RIFOEEITH L TRIZHEIK
ERE T 2EEOFETIIMHIETE 2 VERICE - 721
12, ELOTEBMENIHEHINEZLbd LN,

2004 SEOENTOFEDRBEICE S T, 313E4L
HPAI OFEADRETHY (F 1), HEFXRLTHEL
BV YA NVADERIIFRD L )2, BRHVELED
REAFOALOLTEEIELHE, FHH T ATORKY:
HEHZEM LTV D ENEH SR (K5)7,

3-5. BAINWI YA NRIEHBIA LTIV Yy
AIVRIZEHDZDH?
A VTNVI VT ANV AR, BRI L D e

BPET D, COXH)BERZ, BA IV oAU
AH, ADHANOHEBUEIFIZ L D BT A VA D AT A
v ANZZE D JE IS 7 B TREVEIC IR AT D0 BRI, A D5
HE X 72 H5NIHPAIV 2$iE & 32 AHOANELT 7 5
HoENTORMES R,

FEBEIZIZ, NS FIv 2 RILTWESf Y 7LT

o

X5 2024—2025 FXERICE T 2EREMEET T
I>H (H5N1) 3&£ERR (BIAXHE 15)

x1 2003 FELRBREAOCERSETREL LESREMRI 7V Y

FE FREYALZERY  FEBEFREH  FHERBH AL HEIIE EE

2003 H5N1 3 3 410,000

2005 H5N2({ES5 R 1) 2 41 5,780,000

2006 H5N1 3 4 80,000

2008 H7N6({ESF/FE) 1 1,600,000 59 5

2010 H5N1 9 24 1,830,000

2014 H5N8 5 8 460,000 BE2B5EET

2016 H5N6 9 12 1,657,000

2017 H5N6, H5N1 1 2 91,000 BEEIRIZEEZEEL

2020 18 52 9,870,000

2021 12 25 1,890,000 0% H &

2022 26 84 17,710,000 0%, 33 n, Kb s, EHELREET

2023 H5N1 10 13 856,000 BE2ERBZ T

2024 H5N1 14 51 9,320,000
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SHIANRERNOWIDZA T IVI T A )V ADSE
ETHEGERI LT, HiELEed S LuybE %
AT U 72 B FHEAERDS, Fllf IV U T 4 VA
WCRZWEESEICHESN TS, ZOEKT, 2022
4 3 HALIETHI N © HPAIV IZJ&G L7281 5 W IZFESY L
Teh I ARWELZEBAFHOF YA E 7 XFHhEG L
TRELAZFEFIIERE Sh2", 2hid, ENTOEE
FAFD HPAL ICHAR CRE L 72N OFBTH - 72,
Z 0% b HPAIV OB A IO EGILEN T BN T
Wb,

4. BATNI YA ZNEIRICH L TR
ER LA

BFICK LTIl HPAIV O & 2385 70 9% Bk % 75
T LL, FFHEH L TEERDIOELS v 7 VT v
7 AV R B I RE R R LB 5 Y

4-1. FETRELEADEA > TILI Y (H7NI)

(1) FEARER

2013 4F 3 H K EBUFIZ, Ll TATOBA > 7
VI HEY AV AR EEL BERY AL AR
H7NILPAIV T 5 £ 5£ L7z 0, LilliT2 4DEE
RO BE 2 M 201342 HICRMIA220, 14
X3 H 17 HIZHLE Lz ZDHk, ANDEGIT S BITHL
KU7z0 [4E 5 AR T Cladbntiie L, Buci, Al

i, BINT O X 9 2 i E O T 2 ko K#E & O N1 E
Wl HES T L7, CoRFICHRIZBEL-, 2
NE TiE, HPAIV OADSAIIH L THRWIREMEZRT &
BEREBNONTVD5TH S,

HEBFIE, KEBEZOMGofTARY 4 VADS, i &
LTHEXL-FIHHENTOEIERHOLEORXAHD
HWIEHENOERY S, ARG LRt 2 8w, 38
HEHIROT 2 AL 720 ZOKE, HIN9 7 £ )L A kg
X B ANDORBHEENIIHKL 72 L L, Hid%zmHH
T2 LX) REFIETHORICE U,

SN ORI E SF, ki, #L, TR, LK
WREDOSE - HETROKR Y I U RBE» L OMIERIC
KLz BEEBIRODOLIETIIORL EICED, 50
LU BT U7 WEBFIZE OFREZ NI R, TR
LB OB EER L7245, ZOMBRIEDSNLH o
2o ANTOEA 7V (HIN9) D3 E N
B o0 RIFHRAENY —VIIFTHMA VTV VD
FREFEMBLE (106)%,

BRI 7 A4V A0 2017 4 1 B BB 3 % & %
R L720 OB Z R L7y 4 v AP EEN I
WE L7, LaL, 2017-2018 EDALIRE, AN TO B
4 7T ¥ (H7N9) FEAEHR L 72. B TldhE
B2 5 ORBIROFEEOH M T 2 EHITE B SR
TR,

BEIREMEZ /R E 20 HIN9 7 A 0V A5 AN HIEL L

201843 H2EHWHORRIZ &5 &, 201343 A LIRE., EREL B E(X15678 (55, DiEdEH6158FEE) o
S (X E (4119 H4EAR). EARIR. THAEIR. BET. BAESIEIL—U7 . hFHFICTHRELH S,

R S 4 st

FRAEB R O BEE - FETH B (s who201843 2B %K)

08 18 28 38 48 06 16 26 36 46 03 13 23 33 43 01 11 21 31 41 51 09 19 29 39 49 (ﬂ)
2013

2014 2015 2016 2017 2018

RBEEY: PE (FERUVIAFEEL) 15594 .. B8E5E . TL—2 714 @A) . HF 5248 (E#AEH])

EBEHMERBEDEZBRAR H30.3.20/F/K

K6 HEICHETEEATIVI Y (H7N9) D 2013 FLIFEOFAERKI (51AHE 23)
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TEMNETIE, COYA NVADEEITELHHBENTVE
Motz TANAIERLRE AR EDWEWNRAE N
KHBE T, HWEOAPRE LTI O Y A4 IV ZADHFEDHD
THIS NI,

FREEASERIC BT 5 HTN9 7 4 bV A D554 2 A~ D &G
RINZD W T O R TEHIEH SN o 72 EIRFHHIC
DX LEEBICRAESI NP, REABBEYTIIRE
H7NO 54 ¥ 7 VI YT L )V AN SNz & v ) i
FEHE N TWn,

(2) H7NILPAIV O#5#

H7NOLPAIV (& 4 DB 7 4 )V A TR S b il fs T
HEAKRTHL D, Ky 4V ADOIFAFICH T 2 BY )
&, H5 MR HPAIV ICHERZ EE TRV, T4hbE, 7
Ly M7 by "ADT AN ZEEDKILT 5 T L8
FERRNCHER SN TV Do NOMR R F\CHEEST 2 4
VINVIUHFIALNVALET I — (02~6) &, BHIZ
WTEX LML EET L HTHETEATHE T, K
AN ANEPRERBEI L, B V7V YA
WAMNSAA VTNV VT A4V ATED LR &
a7z,

AR AV AT NS R IREME & 78 L7248, EIE(LL
WY BRIIES TIE RV BA Y TVIUHF Y AV
BGeHE DOIEIRE, TG 2 N O R T ORI T &
T\, EREZBELID PO M4 RISEICHERT 5 A
FEORT A NVAPEBEERIIEL T ) b RSN

Daughter of index case

Twa %, MISTRHHA, FHEAEREY (7)) 50
EEENER Y (M8) ZEEbNZFFIIEETVE, T
NOr— AL BWICHE LR, BEMSOERRESRY
ADEGIIFED BN TV,

(3) TR s & JEAS L 72 HTNO 7 £ L A

Wl o B B ok 0 HTNOHPAIV oPEIKIE, 2013 4E D%
N EBE D S0 S Lz LPAIV O Z N & ligka S
NTWa 7, Z2o8%E, w4 VAOENMIL T ¥ —
ANOFESIFRMEZ, EWRENEESLTCLBEL YTV Y
T4 VZADOWIREMEFRFL T D 2 LB L. —,
%Y A E O RYER T, IR EYE Y A OV 2R3
OARTHIGE L 72%%, WREER AR L2y 4 VA1, %
WOEPHR ELHEHEOBE CHITE 2 REEHTY
b0 7zl MW ERGFERTIE, BREEES > A
WARTREBRRIZE Y 72 Ly FEITOY A VA5 % K
VEELI L, SREREZT L7 Ly MATET ST
EEHLIT L.
PLEOEBFER LY, BRI L g 2w 5 % s
L7z H7N9 7 A VA%, FABTH LTS, Mk e
AN %R T, EREORm VT ANV AICEL L2 LAUR
W X7z HENC B L 72w B S HTNO 7 £ L X
&, PEENO R ST YT IR B Bk hi
U720 X512, 2O A4 VADEY B EIZRKL T,
H5N1 7 A4 b A AR 0 BF B R & AFUILERT 5 2
nyHEL7,

TAZER T JHRER A VAR
rt PCR(+)
TAIELTCARRGTE  ERARECY  RORRAR. 237 MiEch IEROHIFRE
p A AVRETRE RSB DHIFR {fi 320
F—— ; s {fffi 20
i S R | Aonm ey A iz o
. | Y ‘ ¥ {
mEE2 [ e o (S o o e O [ o [
ZIE 60 788 9011 12 51 3R S5 8 6817818519 20121 122523 245258268 2728829530 131 1 17 24
EZLNARROBIRIMA
Most zENBE
lelyobe o
exp,ose’dr
Ind fathe: TREER 7 THREX, rt PCR(+), L& DHIAFAE 320
ndex case (father) P B ISl e Py
=% SRIRE CARES
3A1~4BIZER R &M B2 IREER D TR MERDHIF
HEMEYRTE B AR 5p BY.. rt PCR(—) il 3200 g
NG} ) : i :
&% i
BEEN TTTTTT T T 0] [T T [ A o [ I
Q%ﬁ LA 34 b RN 6 R 7E B0 1 QT 1N 20 3 1A R 5816 11781 8E198 2082182209 3524 255261 278 2882930 3101 14 3 4
L I 1 —
38 48 A
AR l

7 2013F3BICHERETHINGG A > JIVI YV AHFRENBREE U P TREMD & - 256 (5]

X 29 DX % &)

10
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LA, BWEMEERBER LAV ANBBL L
2016 4E 0 BRI T TOLIS, BHBEOKRE L ATOR
DD oD EREIZ, ANTOHINI 7 A )V ARG L 5
T BB DT DT L 72 & PEBUFIIEE L7, ZhlL
B o b I EhTnirn,

AH 5 58X 7z HTNO ™7 A L Z 37 5 (S50 % 4
BThHLEIMELDH L, ThbE, HIN9 7 A4V AR
BeLCHM L, TREILL TABELZZBEICY I 700 &k
BIRLA-E2h, PG 2 0 HICZEZEEZRLTY
T A VAN, B9 HHIZHEES 2T A v A3 bk

A9mBIE(RVDOEBE) mrovwicsusmmicAlz  BRBRE~ER
4£BMIST2A9RB2PE  ERER.E IREESAC L ERT-PCREIT IS I
A REFTHETHE LEES ———
A ILRIZRELF CIRRRl ZEfR. #3TILIRE T
AREME D H S HAR l 1 1
57m% B CERDEEE) o = BE R R
BrmEmEsopy ROOBEE Y T —
[ZEYATRREI A B ERE
ClRREI 8RR, 22T E
l T
$ -
1 9 |10|11|12|13|14|15|16|17|18|19l20|21|22|23|24|25|26|27]28| il | 2 | 3 | |20|
28 3A 4R

8 2015 FHTEBEMH TR E LREABREIEDNLBA 2 7ILT 24 (H7N9) BEES] (51AXHE 30 ZHE)

20254E8A 128 HBm

Hi# K E RS A BEYRIER. WAHIS
KEMEHH

\

(O :uspaisvitinERE MM
@ DEBUHD)LA

( = —

e )
WHEZE A 2024538108
| EAEHI(USDAREF) : 1078 ¢ (17H) )
4

N\

X9 REDIFICHTI2EREMEC 2 TIVI Y (H5N1) ORERR (51AME 34)
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ZRLTWw 2,

4-2. RKEITRETWVWBIGFTORBI XTIV IFRE
202443 H 25 H, RERBEHETFHAMBLO N~
P2 MO T, WILEOET P E/BE 2R 33425
H5N1 #i % HPAIV (clade2.344b) i &7z FE L
72, WETIE, RS S LA SRR
DENELFPLTBY, FBERGHNTORAETE O
PHERZIN TS, ZORRCESH 5 HENL 7 A )V AHS55
I Tnab,
TEYAMTIE, 4 8 1 HIZRHEOED S N7 BIGONE
SR HPAIV ICES L2 ZOREERIZ, 3890 L-RlF
WCEFERM L 727201 Lz b2 o, LR
ERIZH O - FFERTH o720 2B, FMEYLTHE S
NTWDH 3P S YA X 7o FAIBAEICED D
BLTWwWav, 2025458 H 12 HHAE, 17 0 1,078 23T
DIENPE SN TV L, BBEOEALNTORADLS
S, AV T AN TMTIR T, 74 ¥ RN 107 4, 2
0 R 64tE ITH MBI FEH A2 4

(@

Americ‘an lineage
LPAIVs

American lineage
LPAIVs

()

l

=
- = “
; M631L

Poultry HPAIV H5N1
Clade 2.3.4.4b

Genotype D1.1

D701N/E627K

HPAIV H5N1
Clade 2.3.4.4b

Genow D1.1

ToTwad (9%,

FoOELEAERIE, ST, WAEWIETH S,
FIEHITIE, WPl (LB AL OHFLERA LN
%o FERIFILEREE < 10 HAE TRIES %,

B A VAL, WERRXAFIEETLIA VAL
[ U H5N1 355 HPAIV (clade 2.3.44b #ifzF % B3.1.3 &
DL1) THH. BWELLAF~NELL, HAMEEEZALT
ARSI ENOEEDP T L2z LHfEE SR TWwDE ¥,
B Pk hicE o A VAR PR A, 2025 4F 2
HIZH B5 5 AU FEANOERELOMER SN, AN
FIMET NI FMTHREL TV A,

M ZHB R D IEIERDFRR E TV BD, OB E
FRNEEZ LN T WD, B TORGILRIE, AL
%, EEEAY, ToEgESIc X 2 AN 2 TR
AONTWh, BH»LREABY~OBREOFIEIZON
THRERFWNERAENTED SN TWDS, 20244FE4H 29 H
VIR, MNBEZ2 B2 CRBET 28120 L Tid HPAL#
EDVHFHILIN TV D,

KRENTHR I N TV B4 - RGO FENZIZIZ4ET

Other Animal

Exposure
B or
M631L Unknown
intermediate

Dairy herds hosts

HPAIV H5N1
Clade 2.3.4.4b
Genotype B3.13

;. M631L/E627K
w
1
‘ \ Human cases=41
Human cases=24
Human cases=5

10 KEDFEFICEREL 7= HEN1 VM IV REIREANEETFIEADEGE (5IHHE 35)
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MBFZE SN TV D, 20720, KEAMLERNE (FDA)
&, LM SEBEORE) 27 B EERVWEDR
% & o> Tnd,e THICHET 2 MKW EFL - FLES D
LINFTEREMEYA VAIME IR TR, /2, &
KRAEAA ALY, FERRABEMS, 7 20 H LR
WE, FA)— A=V AL - [ vy SRR - LY
BRREIAD, SIS VI, REEOFFL - 2L
WEEETH S L) FEFEE M L7

KETHE SN T2 AL TO HPAT #EIZHER S
NTwiv, USDA X, EHFHICBIAMAEICI VAR
DOREEVEIHRENT VS EDRAZ & 5 TWa, TS
WHET50XHOWETH YA VAFRHBER TV
Vo
ANDREGITONWT, 2024 44 B 1 H DR, &g L 722k
L7 41 40 HPAI EESHER SN TS, Wih
HEE (% MR, —HEEO RAER) CThIfEF
HIFMEEB & ENTV D, 74 VAR OFEREPS, A
NOEG R LA S L BETERIMRINTES T
KEBHRFPIEH L Y ¥ — (CDC) &, —#liRicxd
HEG) A7 MENFEFETHLLEDNRE L > TVDH, —
T3, FEBIIEERB T B &8, R
WEWIEESH EhTw s Y,

KEINTIE, B, BIRERD S ORI 2 1

PROIZHEFINTEY, HEZOI - FALRGOWRIZ R
BT H V- 7DERBIR T RnE ) Th b,

4-3. REFROHEREHENRE E

BRI DMA V7V U 4L RGeS 5 25,
DA VT IV U A L ARG U CHSE L 7S
O 5 ANOIERSEBNE, HRTRODOFFHTH 5,
JEK & 7 5 Twb HPAIV I, S—a v 3050k 7 XY
HREZE S ZEHOBEMCZI 2 vwbTnd (X
10)%5 2023 4E 12 AEIZ B SO EHREIEE 72 £ D
WAL H 5D, FEBRIZ, 20224 1 HITKRETORBA v 7L
I YRATDIEE - TUR, K E A TO HPAL I35
RS - TWwB ¥, 2024 4E 9 H LI, 202546 H 16 H
W T, BB IE 50 IS BT 2,787 Ffl o K Ge Rk 15 s
HY, REATI, 48N T534 Fpl, AL FIEIZ 2025
ESHETHAF T TATEARNEVIBLVEILR>TY
5 38)0
KEEKTORAED HPAIV SAi B IO T o
TBY, ToKE, KEICEBTAIHEDIZILHEIEA ~
TNVIHFT AN RIEGET HEELIIML T 5, KE
WAERT AHEDIIAHOEL v 7 VT VWY £ )L AEY
T 27— 2RERBE > S SN TWD, 202346
A 23 HBAED 7 — % Tldd 575, KEWICERT 5854

National Wildlife Disease Program
USDA/APHIS/Wildlife Services
Published August 08, 2023

Data Source: State Agencies, USDA

Flyway
[ Atlantic
[ Central
[ Mississippi
I Pacific

X 11

KETOEIETRELERA TN I YAV ARERES (5IAXH 35 2 iFE)

Species
RE X IR EY
Ea—=

th B 3 R EY
=744
TAYUHhT=
BNV EIA4h
RBETYI
C=HaT7H732
FEYF
SIEl=77
74y ¥ ¥ —
TAY ATV
hFZh79Y
T4
2hvo
2Ry H L

g 000FFEoBDO > > EED

1Miles

20238 A 8 HE#&E
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By & R LSRR ESLE A v 7V W
YAV A EGEHEBIAHE SR TWE (11D, kEAk
T IS5 FEU OB ADIZFESWHREES A > 7 v >
Prr AV A& LT b, 2024 4E 3 A DLk E T4 T
DEIRFELEBA ~ 7 VT oy 4 )V AFEHER IR & 72
HELT, REAH, TEOALSTHAIFFIHO KB
BEIHREMERA Y7V Y AV R KSR E TW A
BHBFENT L5,

KE T 55 8ES L7z HANL 7 A4 )V ZA DI~ D
BYE R O EME I3 L DR e L 2T o L E
s,

5. hHWIZ

FE, HRENOBAEORA ¥ 7 VI r ¥y £ )V A&
GBI CH AR RGIR S TwE, LaL, db
FiPE DS DFE D BAHARENIAE L TBRE L T 2 IR
WCBUFAENTOEA ¥ 7 VI VY £ )V AR 8B 3
EIRFICEL o TWd, BHAFHOBAL VIV Uy ¥4
VA D &G HER BB TIRAMEFZ ISR L T w5 0,
B DB VIREEDRE N TV B, ANDBEGA RS X a0
7eDIIE, BEOMRLR S TEAERY % I L2 IZAEIC
5t LC IR MR S EI Z D B LEDD o
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Ecology of Avian Influenza Virus with Special Reference to
a Causative Agent of Zoonoses
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Abstract More than millions of people have been affected by influenza virus. Not only mammals but
also fowls are infected with influenza viruses; the mammals are affected by avian influenza viruses.
Avian influenza virus has been cautious about one of the causative agents of zoonoses. H5N1 highly
pathogenic avian influenza virus appeared in Hong Kong in 1997 is spreading all over the world by the
migratory waterfowls. Many chicken flocks reared in Japan have been also affected since 2004. Since
spring of 2024, numerous cows have been affected with H5N1 viruses reared in stock farms in USA.
More than 1000 stock farms were affected. Forty-one shepherd boys belonged to the stock farms were
infected with the virus and showed slight conjunctivitis. Causative agents are thought to be brought by
migratory waterfowls to the stock farm where first case occurred. Between 2013 and 2018, many people
lived in the big city of China have been affected by H7N9 low pathogenic avian influenza virus.

Key words : Influenza Virus, Highly Pathogenic Avian Influenza Virus, Low Pathogenic Avian Influenza
Virus, Zoonosis, Market, Cow
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Experience of Crisis Response to the COVID-19 Pandemic
at Kyoto Sangyo University and Future Challenges

Akane Higashi

Health Center, Kyoto Sangyo University

Abstract The novel coronavirus disease (COVID-19) significantly impacted educational and research
activities at universities, requiring a dual focus on preventing infection spread while maintaining
learning environments. Following a cluster originating from graduates in March 2020, Kyoto Sangyo
University established an on-campus PCR testing center. This center provided affordable testing for
asymptomatic students and faculty/staff. Over approximately two years and seven months, 11,233 tests
were conducted, contributing to the early detection of infected individuals and the suppression of on-
campus clusters. Furthermore, through the implementation of regular monthly monitoring PCR testing
for dormitory residents, the introduction of antigen testing for symptomatic individuals, the execution of
mass vaccination campaigns and side effect surveys, and surveys on student awareness and behavior,
the effectiveness and challenges of infection control measures were comprehensively evaluated. These
efforts strengthened crisis management by establishing infection prevention behaviors and improving
student support systems.

Key words : COVID-19, University, PCR Testing, Vaccination
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INTRODUCTION (i& L#12)

Laboratory biosafety and biosecurity activities are fun-
damental to protecting the laboratory workforce and the
wider community against unintentional exposures or
releases of pathogenic biological agents. These activities
are implemented using a risk assessment framework and
through the development of a safety culture which is

needed to ensure a safe workplace where adequate meas-
ures are applied to minimize the likelihood and severity
of any potential exposure to biological agents.
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REGVEERZRIEL, REMOTIELZFEESIETVLZ
LTHEITEINDEDTH D)

A review of recent laboratory-associated infections
showed that most were caused by human factors rather
than malfunctions of engineering controls (1, 2). Factors
that have led to potential and confirmed exposures to
biological agents include an absence or improper use of
personal protective equipment (PPE) (3,4), inadequate or
ignored risk assessments (5), lack of standard operating
procedures (SOPs) (6), needlestick injuries (7,8) and/or
insufficiently trained personnel (9). It can be argued,
therefore, that the best designed and most well engi-
neered laboratory is only as good as its least competent
worker.
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Biosecurity in the Post Covid-19 World
Part 6. The Logic behind the Lab Leak Theory

Shuji Amano

Faculty of Health Sciences, Nihon Institute of Medical Science

Abstract The United States has been intensively promoting preparedness for bioterrorism and

naturally occurring infectious diseases. In particular, substantial funding has been allocated to basic

research on technologies for early detection and development of medical countermeasures. One research
trend that emerged from this movement is so-called Gain of Function (GOF) research. However, it is now
recognized that the GOF research may have led to the Covid-19 pandemic. In other words, a pandemic
may have occurred as a result of strong support to prepare for a pandemic. This is the logic behind the
debate over the lab leak theory. Although often overlooked, it is essential to understand this broader
context in order to analyze future trends in the U.S. or the international community.

Key words : Gain of Function Research, COVID-19, Biosafety, Pandemic, Lab Leak

39



The Japanese Journal of Biosafety

- &

IRIERRIE & U TOMBRELE & T ORKICE

553 E (H#ME)

iy

MERERRICT 5T - 2

LAl E TOMBFHRE

25
&

FEI ARG BT TE R EDNLEHGERT e vk vmbfgE R v 4 —

EE 19 HAABEC, BEHERGETH 5B VY VIRORER Td 5 TR % S iz

B, SR S & RS,

77 F rRMIEFRER EIZE ) TS ORBOFIESRES L

ZIZEW RV, LL, Iy k2R Lol LT, PRS2 EHREMILIZRBOERTH D,
WRDD BGHIERT 7 F U HBABROBIRTHELL, HRL7ZOFE RIEFRRETH o720 Bl
1S %8, BCC DHRMEDIEEEII DOV TIFRER & L2z FEBSA R I v TOBHNE, DURRE NI

BT B RESERENH S IR T Wna & &, BRI W= FE, 2,

BRI

JHWEE o NA A —H =D L TRV E WA T EI2E 5, Lo L, PERHICHT 2 50ELED
WFged S, IWREL VAT LWRIEFNIT v 7 MBS 54 L, PUREREICH T 2 R0
FERAS, PUBEEOH BTG, ZW, HFEENORBICO%,Z L i L Twa,

F—T—F D BURE, R b v, BUREGYE, BIRSE, KIR, B

1. ZUBIC

B, YRR 5] &k S PR ST A fED
ST ERICE 2RERBOTD XHVEIY LI,
C OMME G R L W OM B DS, PUBRRIC X 258
DFREZ BN BT L LB, GR%TFHE 2
B BB EMATE 2, ZOhTENLHIZLT
CNODRR - FRMTONTE 0, EMI L, PiH
&Y R OIE O BFAE LT, HELT R, B,
WEOBIICET 5 REEZBA LIz

2. MBERRAE IS T B2H - IAEEARRDESE

19 WA B2 I R YE R SR SR 2 & LCRE L2
P, WIRRIE & RO BMEE O MFE I X B 9 R
DR ZORFBEONLTH S, Tz, WESMNEEE
THI LI LT, WEMER IR T 22ILRET T 20 E ARk
MEONLZEDRMENA, FLT, 20X RuHES
TR MR A B AT S &, YGRS L TIE b
BHRBLIZIIMAFOME ZFOREIFLEEINDL L HH
B L7z0 18 ALK OfER O LK, BHENICHERTDH
B EMEEHENT 72 F VORI G5 T2h, 2
DRI - T, BIRHEDO PR HEE L TIhoDT 7 F
YHREP—FIAH D TH Db, ZOHhhbkrolod
B, TFTYADMA - RAY—=LE FLYOTNR) b -
Iy R THoTze B, F—0 v/ STIIERLIAMEIC

Lo TOWIREMORMIBELT, 79 VA0Y 4 vk
FAY DY 4k ayOMT, EAE»HRIEORERET
HBHD, WMLV TV,

188243 H 24 HV ) VAEBAEAT, Iy RIIFHER
PREMOBRNETH D Z L EERL, OHITMAEYF kY
EDOHRFEAREFET B 72D UELR =54 (Koch's
postulate) IZOWTHW L7z, LT, HATIZ [av
AOZJFEHN] EIFEN TV B EANE, EYEMZEDIEAR &
BolzDTHD e Ty RDRBEZ BHERED S FET
HIENTELOZ, HBERICHT 20828 LES
ENKRE V. T, 1T, PUEEEAHITLEE
KEDOREZHRAT AL VIEHICL D, Z0 X9 R
MROOPEENE L v, JefalFICEER 7TV a— L Thifas
W WHEZRRRTE 28I/ T A, TICK-T, &
BB LU VIR OMEF AL AT RBIC R o 720D
Thbo

1890 4, £5 10 MTEEFZICB VT, 2y FIHEE
OEFBBHETH L YN 7)) v EREEORRIEE LT
FL, WRD2BIEOMICEERAAL, FBREELVEY
N ORI AN A S 5 &, HREALICI L v
TIEREVRI D LV vbWwd T v REROFERIIIED
WTYRLVI ) VEEOEFERERILLTwE, T4b
B, YR 7 ) VIEREEERICN L ORISR E RO Z
LA, RGBS N TR 2 4 L S TH O
WGl A BE LR S5 L W ESHH s hTwiz, 2

40



fIP 15830 NBEREICNT 5P - 28

BB E X DHRBFE

I LTHRFRTY N7 ) VEENGD SZH, BGH
LIS, ARTHD L) WMEITMAT, #8), HoHviL
FETHLHEN) DT THATH 72, TDVETD,
1891 4T Y XNV 7 ) Y DEFIRIIZE S T b T W5 H, £
ORI FITIZ E A LD NG o7z —, T vk
BTy RV 7)) v OBYEBEZAIT> T izdbBIE=RI,
JatEl % 1893 A L sk (B oL LA ZE k) %
L, ZOMNBWEITY NV ) v OEBENE T ik
U720 PUERWE I BMEEAGETH D, W2 IR agmE R I
%, REISEOMYGIS X - THEPL - WEA B KIS &
BHE2MTHRRZEBYTHS, Lz25->T, HEMA
PHEIZHZODPHREROER 2B L TV LDISEE
BOOMPE) DL, WELERTVA V20 8ET 5, L
2L, avd, ERZEDITE A EOREEEKRIFTE TR
Tile 20 AR e s M e 2L E A HANICEE L TR BT, Th
MYV ) IEFRIRIIRRD S v & v ) R IR
MAeEL-—RHEmo727,

LaL, YRV 2) VIREIIgRIEERCld 2 <, BIigE
BIFEIZHEA L WK REZFR L72s 1908 4E 7 L IV ¥ — D &4t
FETHIHEFT—A I TOT 4~ - BN, RS
YNV 7 ) Y EBENCEET S L, Ty sORRER
B2 Ay, B, IREEERERICTLLVE— (=0
) RIBAZ 5 2 & B MR LT, 512, flHER T
IRV ) ERBERLTY, TUVF—REEiE s 3t
PEBEAETHIEEZ /AN L2, 2o &id, BEHEIIR
L CThH, LITLOIBELRVE FBLHAFETH L,
ZOHGED YRV Y VIHLTT LVF—R25%
D, ThEHCTRHERENOBEE F 72 (28G5 1% )
TELTENHLT A EEERT 5, HAEMHIh T
LEMEE, REO< Y P =AM E SR L N
T, THIRaM %O —MTH 5 IVE GREER) 7LV
F— BRI OFEH T 3T THET B HETH D
A5, R ERYGE DA MR RIS S CTHE T 5 BRSNS,
ER T OFFHBRZ R EN TR WEMCICHE. L2Z &1
BIRZE VL, 72720, YNV 2 ) VRS BCG #MEIZ X 5
P RS & RGO BB IR LIX T E v, S
EEMRILT 5720, BCGIZId 7% < R B D& IS T
T HEAESIND Z V2 (thik) HERTF FEK
MMEAZIRICRIM L T, SEWERY T Y Y250
IFNy 4 %l %€ 3 % # 4 2: (Interferon-y Releasing
Assay: IGRA) 8L, BUEOMREZMEO TR E %o
TWwb,

VOV T ) YHERENIRE SN2 L) i E B e o
T AL, X DAL HTH LMW T NH Y
G THREREZIT) RAN R SNz BPETIE, A
B, KMo ke MUEEHZMREEEZL, REOZLWE

Wbk AO MR T, R OT 7 F Uk & L TR
fibhize TNDHNOEGREHEORAMIEZ E ik
WIEEAET B0 FRMWISHIRDPAD N2 b DIF Lo
7205, AATEHMMEbLhZZI 0L LT, HvTy LHH
DY, HAETIEZVWLOOWFELRNFIIED SNV E
F20ELUEMHIN, /2, avRBTT YV EESE
DALEM AR OMI A HET 2 L L7722 L 2R
S, 1915 AL AT gERT O E AT 7 v L O Y T
7 Ta= VR LNV VIR T ORI L L THE
L. Lancet#@EICHIY) EWFeon sy, RPHERX
N7ze L, YNV 2Z Y Y OBRBRFR LR 2808
RO TAHMMEIIHI I o7 TOREIC
X, 19234EF v~ — 27 OFEN T—2F il 4tnt
7)Y X BRI A SRR L2, FsENCE
ASNBBC [FIERREIZE B & 25, WS
DB 72 s B2 3P : % Fe 7 U 72 Bh W 920 1 OSiRR %
v, 2 70D VIRERIR R L EOHEETT o720 K
R, EORBEREIZIMBIEDA N LT M~ A4 ¥ V&
MG HILFEEEAOBYL 2T NI RS B h o
727 BAIGE T IR SEHI MR R AR T 57280,
WEIROERIZHBI LRI T T T4 7 v A% s
TLHLILELRSoTWD,

N VIHOEREL LTH P OEHENTE 01
KEFMTH D, =N, Hydnocarpus k& O A o fli+
I 0BSNBEMMT, FICEIIC X &G b7z,
BERRL D ITHRBIEISEEZRFET LI LITL 5,
WOV EOWFETH D LEZ DN Tz, EHIN %
ERIRIE 50-80% LL & Shi, Wk TR -G A Y
S5, BHEOMEIBEEIRETERVAE W) ERD
ESmETHINTH, LaL, BEEEDIZEALY
BT B Db, YEEOR LG RHEERTH S
ZEREMEVEVWE LTS, 190 EMRICANVT + VHIT
HHTOI VPR ENDL T THIEOBEY 2o L1
%57,

3. MBERBPEICHT 5 FHAREDOESE

1900 4F, #EEPEEST LI T TV ADY) —IVIZINA Y —
IVIFSERT DT SRR S, AV A v FITR L EEMO 4
I 0%, PEEHEEHRIETEIUEL, e 2T e L
TIBHTELZDOTE R LEEZ T, URHIRHEHE 2
RELTHETDLITEPIHEILTBESY, Milikor 5o
DOWMEIIHEETH 2 EEZ 5N Twiz, 1908 4, 7F ~
AR IS HZ IR E 2 ins 2 Tk LT,
B E 7Y ) Y2 RINL 2 BHEEmEEZERL, 1902
N A — VDB L 72 R 2 B CRRAARE 2B L,
HAFEADOFRIEGN X o T, R W o5 5 2 576 L

41



The Japanese Journal of Biosafety Vol.2 No.3 November 2025 (No.6)

720 WA ICEOWMEEA B AT TR-TVE, £
D, ZORER T = — OB - HEFR R
SET HONHER SN, 19154121, WikE B L 2pk 4
T BRI 3 B R RS T B R RS RE S 7z, 1921
i, —~ NOMBBENHERCL, ToFERIcERS
b7 < BCG AR s iz, BEHEHEL S OR LR
JERAHEFRIIIER ISm A - 2B D S, ZoFERIEH
MaZEEd, BMEM LB b heh o7z ThICE-T
NTOFRBETHRIRDSBD SNT2DTH B AR H Ik
DNTHEEFELEK AV Xy FEFT P DNF IR
(Bacille de Calmette et Guérin : BCG)] @ #ATH b,
ZhEFToMRET IR EWMEEINTVE, EHIC
1924 4289 @ ¥ % ) 7 e T O R REAS BREGET, T
Bish R oMEE D R &N D &, HRBHPE T 7 F O H
LHDERFIL, 782y — ) VIFSERTNIC BCG ¥ K+ »
F =i Enz (K1)
&#Ef%wﬁifﬁﬁﬁﬂxy—wﬁ%%ibmm
DFME A ZVF, el aR 7 R AL G R AN 2 B 4,
BCGCOFiRhFEEEE LIze BaAIZ, TOBIZHLTL
AN AORIZ TR R L EHE S ize AV Xy
b OEIZHRFEIHE - 7R IC K o Tl & fkAsh7z H
Ao BCG #i, 1938 4E 0 HARZEMIRM S/ VNER AT
Fht S N RBUEIRER D BT 2 fE R & 520 T, 1939 4E1C
BAL SN M HE AR TFISIGRES T, PO
ETBCG 77 F v ORBBEE TN I-0L, 1942 4F
25 E R EERAE T R A 8 O L TR A S
N7zo 1947 L E L PR AW SE T () ASikan s,
BCGE2ELTRTOY 7 F Y RERMENKRSENT TSN

1 NNV —IVEREFAU —IVXZETBCG 2FEL =h
WAy NETFTY

IRAY = VHEGEHT ) — VIRET VR —v - AV A v b (e

FAKZHETHRY) EEEMA I -2 (A Ay bEjho

THBE) &3, BCCUZF ORI ETHY, BCGF—L4ET

¥ &7z (© Institut Pasteur) o

oo ZOWPET, FHiSh L PN BCG SREE SN, F
MTHREEBY) OMAREEZHIET LTI T
BCG Bzl - BT AL kot THITOY VH
7)) v ESER AR 172 U H OREFET % 3fifs
W2 1% L 72 BCG Tokyo 172 #2057 27 F v #iED ¥ — F -
oy MIERIRE N, 1981 4ELIFRIE 910 BCG Tokyo 172
MR &3 K3 5E X 7z BCG Tokyo 172-1 B2y — F -
n/b&&bﬁﬁ WCE-TWh,

7 NRAEEL, W B LU BCG O/ AR
IR & N7z §XToD BCG MR BN 2 1 — VERAME
%3 5 Region of Difference 1: RD-1 & \Wh N % {5 T-9H
e XKEL TS, ZOHEBICIEREEICES S 5% v 8

2% ESAT-6 3 £ O CFP-10 & Z D454l Td 5 ESX-1
HEENTEBY, BCCHILOMME T Twb, BCG
RS SN KETHAEZRITONI-Z L, ALRX Y B
DFFEOEIEDF LN h o 72720, TRE T4 24
B U CTRIERMED R 5 Twb, BCG Tokyol72 #
RO ) B BEICT o Tn b 720, BERISEWE
ENTwna,

WHO A3 E3#§ % BCG #7025 A2k - THASL
MW CEMATbNID, AREIIOVWTIETe I A
Lo ThiA TH o700 BERINCAD L, NRISHT 26%)
PEZE L, BBLRIU REDOHEMERTH 275, HIhL
THHED DD, T2, WASKT AN X 0K
{, MRTHE0% FEEL INL, ZoHBE LT, BCG
DFPIRRE, REREEHE LI EL I LICL 5, W

— RSB DIMATEE S L OV Y T SR B ¢
ZENREVEVDNS, D7, NIRRTk KA
NOFHIRHEAE R A, BAITKT 2 FRiRhH 2 R g
A5 ORI A LIRS 28I IRV & S, i
TBCGOHERMEDS R LB & LTIE, KIS 20
HpEOFENMACANER ST EETHLI L, 2
Ef%ht;o S HASBIC Y L TR & e o 723

&, WSR2 RIEOBHIAR I ), BCG O
THE SN RECHE KRR THLE I N L RIEITIE, M
ABIThH, F—MAORKKR 2L T K E LMk
HHNI Do S BT, BEIPIIEIERAL PR N A2 B
L, ZOWHESMIIHIBETELETHETHL-D, #ED
BRI B IR R & B RITL D b,
;h%@@ﬁtib,ME%abt%&Vﬁ%z@%ﬁ
RIS ATHREET, 2 oFMMEICKRERIEEZFEOLE 2
LbNTWwWb, To72d, BHIEOWADORKZE TR & L Tik
PHBH DO FRiEENERTH 5.

NI LTHOHE CHERIC L 2 RETHL L
M5, BCGHERMTH L EEZ 5N, WHOIZ X % BCG
D70 7T L 9ThbNTze ZSHEMEE L MR T

42



fIP 130 NBEREEICNT 5P - 2 - 8RS COFMEIR

DN VIRORIERE TG T2 DTH L. AL TS
WMEPLELERNETLIDETTEIFEEIETH S5,
WHO O <) —Tld 60% DHEFT, HEBIIEHR
AT, FRHEEORRIRD LNEVE W), K%
LIRIZFASORRE o TWwWbh, BLEXY) BCGH NV
VIHTFBIC—EORIRIEH L E SN T 5,

4. BCG DREERAERF

RIS 7z BCG &, BR[O HRGIEMLT
HhH, WPk, v o7y —Y, BURIICER ST S,
MBBEICEENAXRTF YA Y, PLhu—AY3
I—VEERYRT I /U F R ER ML TIEEILL
7o R SRR L, ) Y ONEICEE LT, WY AA
BCG iz TV ¥ /3FRICI/RL, CD4 Rtk T V) ¥ 3%k%
Thl Ml L S/ T, EREWBEICLE %R IFNy %
TNF Ol % iFE S5 L L 512, CD8HBEFs—T ) »
PRERZIGMEAL L, e o PER: 2 T 5, FERICB
) U SERD ML S8, BCG YRR APUAE A 88

Nl

%o BCG LR OFRAT: & G E OMFFIC L Y BCG X 10
~15EOHEMM 2oL shs Y (K2),
BCGHM7u Y =7 M) BCG ZHff L7258 8% |k
E /AR, FHRERMROLLTEERINME L & &b,
BCG AR W IRHAE AT LT PR 2 Hio & & AvRIE
ENTEZ 5 FDOATT 5L, FIRGEOBIC, JEH
BIGTH B LT OEKRGIEIRER LT, AR %R
FE v (el 2B L2"Y e FEAICBCG %
BT 2L, RAMEERIGIIEES A N h 4~ OREAREDS
JUHE T 2 AR HER O RBIICZ L L, #f 7 Ko 2Rk
RN VI TR B BEGY I LA 5. FIFEIZ, NK
M S 2 S ORI T 72 13RI B LT RIETEY A
A Y THBILIBRIL6 ZHEETDINICR D,
DAFFGEIEDONFIE 3 » HwL 6 » HFifid 5. 72,
NSO IEEIZ T Y VNBRR B ) v %8k S
GIER L3 IHMRAFIICIRZ 5 2 EAVRERT WS 7,
COIBRIEFEO T TRFLE LT, TV AT A Y
7 I IR EL, e A N Y BEiSEEZE b o T

AN 1]
b) IL-12
B 08 Se,

CD4'THif T 7 =7 X—Tilf

-y g 0-

IL-2 ' y &

CD8* T iz Y v otk
c) ééﬁzﬁm@

CD4*Tfhil Az
IL-4/IL-5
B AZ

2 FERICETZBCG 77 F U EBRICERShIRERE
(A) BRI B BRI, ~27 07 7=, BIUBIRMIIZIC X % BCG ok, (B) 1AL S B
DAL, BT Y SHiNBE L, RIS S 25 S 5. Thl PURE USRS CD4+ 5 X OV CD8+ T Al
D5 AL EWEALA A L %o (C) BAEOIE AL, BCG HURDAAEIISE LT, slEiilizs X ORI O R,
%5 PR RRIBURDEEIC O H 5. 7 27 7 =Ml PiRE &S 2R, i TMs X OBl

) YOSENTR £ B (OLHKS ZEk)

43



The Japanese Journal of Biosafety Vol.2 No.3 November 2025 (No.6)

Ho BAMUBEIE, CAFYOTAF VBT
VY UBERENTEEVL 3O A FVEIMET L 2
EoT, #irTRHEAOMRET - 3MHERITILTH
%o BCGHAEIZ X ) RKMMHEIRKIZIE, X7 VLtV —2%
RS % 8HNOEA DI L, LAY 3DA4FHDY
VUERED ) X F vt (H3K4me3) #%, TLR4, IL-6,
TNF £#{ZTO 70 E—F =TT 5, Thiid
WS, WHRO L A b 5 TH 5 H3K9me & BCC R
WX o THEMMET L, IL-6, TNF, IL-1p %85 1338
OMHPHHREINSE (K3)e TNHEDE A M MEHIZ K
) HLER T PAMPs RIS EE & SIEMEY 4 7 4~ D
EDTHET B L EZ LN TV,

5 %ﬁ*ﬁﬁn#—%gﬁ, n/ ) ll:l /f@ﬁﬁ%’lk/ﬂ,

TR DOFERE DR BRI IO THERP T, KiBsh
TWARMT 7 F VI BCCOATH D, LA LERLRDE
IZBCGRIEEZHOME R LD S, TD7z0H, WHO 28
¥ % 2030 4 ® End TB Targets # K3 5 720121
FTRTOMIET, TRTOEMBICANLHET 7 F 2D
BREPEHE SN TWwE, & LTHEETHEICE 28R
BCG R #AZFRIBMZW, NIELBEE, A4 VAR

T\ HEMPUEGE R T 2 MARAZZL O, REREEER) 2
YEF UV NEARYE, HVEHLWDLTTY M TF— L4
T, MNEPOLRAF TR EFSTREMBEEEN L L, &
PP b, FEMIEDY S, FHROFE, HEYMEMTR &S
FEERRRIE R o 2T 7 F VOB, BB W

A
BCG

Ko

.|§

| - 7“‘é-éﬂt Mg

§ &

FMOBEREICH S Y CORTLHLEHENTVWELOD
—2 & LT, MTBVAC #HLY) LiF72v,

MTBVACIZ ARA O 7 TH RFETIER I N,

PhoP B L U fadD26 Bin - RIBEGHABEAET 7 F 2T
b, phoP BIZF IIHBEROBKER T T, HMERTF
PhoP % 22— KN L, PhoP/PhoR 43 Hill fl 5% “C #& 1% Wi 18
RFRBO 2-4% 2HE L, ZEOWERTFIEFTNLTW
%7, phoP BIZFRIBICE Y, FAEH O E KT TR
JEPEDFEV ESAT-6 1ZEAE NS S ODWIHNDI-WIE
FE SN L7720, WEMEZ ST 5 2 & 7 SIERIEA R
ToNMB X9 hoTwb, £72, fadD26 #15T1Z Phithi-
ocerol dimycocerosates (PDIM) D&V ZET, PDIM
SRR O EZ RO & & BT, WEKAF L LTHETDH
HIEDRMOENT WD, TO2BETEZWET L LT
100 & % ) OFFIRE T O5EH %2 E L TRtz Hk T 5
—77, REWOPUEEE RN Tw S 7290, BCG &
WCHARTEDEMNTH L2 WHREND L & ENTWS, B
FEEBPOCIZTRTRT L2021 4E2BHT 7Y 7 TOIR
Bt g - T b,

ZWikE LTOIGRA X, 7B MY A T OHBEOR
BPMAoNTw5S, fERIUEINEMShS L LI
ek CDA Btk »733kI2Im 2T CD8 Btk ) > 788k % Al
WITRE T F FHUR S EIMS N, &) RREICHEEOZ
W2 WIHBIC L7222, RORDSEV/RE, mins, EAS
IE B ORI 23 li‘ﬁ@ﬁjzﬁ‘ﬁﬂfiéh’cu\éo

HHRIZOWTIL, FEBEATE THREIE 4 #IC X 2 FRiE

AR

b Xk MEER
tnf, il1b, il6IBET
MH3K4me3
VH3K9mMe3

¥ ]

X3 BCG '779'-/EELJ:6.JIH§§E DFE

BCG 7 7 F Vv HAMIL ARGER WML L, BAREMEHN DR
(s -] REBEZFEL, WEMARICEE SN -BOIERRRD B R 0E KGO
IL6 % EORIEMES 4 DA A Dby

YOF A=A A ats ARSI} sl

R T ELZ L, TNF, IL-18,

EIETFOCA N MBIy — 2B EE 5,

WEAET Bo F L ¥ VIR

ROIBEZ, FRTWEOHRLENEZ RS OUk5 22%)

44



fIP 15830 NBEREICNT 5P - 28

BB E X DHRBFE

HIEDEWEIN % ICELTWE I Enb, HHIEKZME
KA 2 BRI T % v — FVidEive L
L. FEAIPERIIIE TSR, FREEsR0YE < st b & <
BT L, Fio, HBEEAISHEH IR T, RATTYHE
FNH S B IR O HMBIZB T e vz, HiiEREOH
FIWETH 5o HIEZFIA L7 GBI CEMBER L -
2L DI WA, HIBHT 7 F > ORFEHIFETIHED S
NnN<Twi,

6. BHIC

PO N EAHE 1 X TR TR EEGETH D, & ORIERREE
FHHET, 2o, BEEIUEORMETIC S F I FICEL
L, ZOMTIIHREETH 5. ZHAHEET, HERIERINC
PEY, FRE L22BICIZ T TR S EMHARE L Tw
B7:0, BREANZSIGDHEL V. IBEKT 7700
S A WEIC L T2 old, HEE LTCoOREES M
T, 1) VR 2 EICHET, 2) #EIE & 7RI E,
3) Bt OMELR, TS R RER AN A — S —
MWARLZIZHBINTVWRWZ EIZL b, IO R0
B, U7 F OFNFREROET 23R A ~ MIikE
T2, BEHEEIETH /BN LV IROY
G, BEEDPS 104FEOFHiZ LEE LTLE ). WEFD
HE: & BB IR YE 1 BT 2 R & SLE i OIS, 2
NoOYGEL 2 F SE L RMIROMBIZE D { L/zdli2id
WHEE DN D,

SE

1) Historical perspectives centennial: Koch's discovery
of the tubercle bacillus. MMWR, 31, 121-123, 1982

2) LWEERR. PG 20 ER MR O R E O FE TR,
Wr, WEOHMEICE T2 RNEYE (20 2). #iK,
191. 399-407, 1982

3) BIN—F N VIRBOROZLE. RIS B
TR, 1999

4) Netea, M.G., Joosten, L.A., Latz, E., Mills, K.H., Natoli,
G., Stunnenberg, H.G., O'Neill, L.A., Xavier, R.].

Trained immunity: a program of innate immune

S
Z

nQU

memory in health and disease. Science, 352, 1098,
2016

5) Covian, C., Fernandez-Fierro, A. Retamal-Diaz, A.,
Diaz, F.E., Vasquez, A.E., Lay, M.K., Riedel, C.A.,
Gonzélez, P.A., et al. BCG-induced cross-protection
and development of trained immunity: implication
for vaccine design. Front Immunol,, 10, 2806, 2019

6) STOP TB Partnership. https://newtbvaccines.org/.
(2025 4 8 J1 30 H %)

7) Arbues, A., Aguilo, J.I, Gonzalo-Asensio, J., Marinova,
D. Uranga, S., Puentes, E., Fernandez, C., Parra, A.,
et al. Construction, characterization and preclinical
evaluation of MTBVAC, the first live-attenuated M.
tuberculosis-based vaccine to enter clinical trials.
Vaccine, 31, 4867-4873, 2013

45



The Japanese Journal of Biosafety Vol.2 No.3 November 2025 (No.6)

Lecture (Serial) Immune response in Mycobacterial Diseases
as Chronic Infectious Diseases
Part 3. (the last) Novel Approach for Prevention, Diagnosis,
and Treatment against Mycobacterial Infections

Manabu Ato

Leprosy Research Center, National Institute of Infectious Diseases, Japan Institute for Health Security

Abstract In the late 19th century, when Mycobacteria were discovered, it was hoped that these chronic
infectious diseases, such as tuberculosis and leprosy, could be controlled through vaccines and serum
therapy, much like acute bacterial infections. However, attempts to develop treatments for acid-fast
bacilli by Koch and following scientists, were met with repeated failure. It was not until after World War
IT that truly effective therapeutic drugs and vaccines for tuberculosis and leprosy were established and
widely adopted. Even today, there is no solid international consensus on the effectiveness of BCG. There
seems to be two reasons; first, the precise immune mechanisms against Mycobacteria remain unclear;
second, practical biomarkers for prevention, diagnosis, and treatment based on scientific evidence have
not yet been established. However, research on the immune response to Mycobacteria has led to new
immunological concepts, such as trained immunity. Therefore, we anticipate that a better scientific
understanding of Mycobacterial immunity will lead to novel preventive vaccines, diagnostic tools, and
therapeutic drugs for Mycobacterial infections.

Key words : Mycobacterium, Tuberculosis, Leprosy, Chronic Infection, Latent Infection, Dormancy, Reac-
tivation
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