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CEASLY T HEAE D, HEE SN O A &\ Vo 7258 F AR B S TRY . HROBILAE Y, 47
FEERFIL, HEZHEOTIE ATBIRE DR, LI TE S Fl~ DI D I 7e B3 R A B
DR ENLEETHD,
AHERET, FHOEHZOW TR LT,
1) BRI, SR ORI (257 ) — L T BT Gle xR )— V78 HRREtL KEEHED Y4 BBk
SHBERE PRIV R ECTIRIA T 20 L LT, T BE=T LT/ — VR E#E ThOZ LR ghoT,
OFEEg | 2 FIETEEEM, O, PTFE 2%, HPLC THIE Y Bl ke L,
3) BUKMEOEW R3 F3tE 4 Ta7eEEm AEORMERE ALK, EREICFRREBVIH SN D Z L2 TR
L7
BERT—< AP D LC-MSIMS (2 L2 HIE SOt
REFEE RO Ffi X 4 Eelbs) fikise
& - THER~OFER
Pl =N ik BRBO—FETHDLY AL U HEHD LC-MSIMS IZLBMIE S MNIL . VN BRI EL
TRbNDH IR HRIEAROFRRSEHE IS5,
<Y FTTIE SCIEX #H4UD LC-MSIMS 13 4 R ASIVTCND3, VF T DA AN Z B A A A L3 2]
BT, AT DM CTEIZD I3 S & OER (TQ5500) D 7T, D4 Thilk E 0.5ng/mL DFEUE
S5 ERE T T R ISR AL,
OWEEE | TN AIMEERIE A L HHE T W 0ng/mL ORIERIETH, SHPEL1B BET SC
DR TETEY, BT F Y A IR LS T M AN &R E st 5 &9 5503, B2 RS A3
I TN,
MmET—< METHNICEB T AR MR O EHA
WERIIL—F ATERFEE B S—h X 4 peivse) ke
& - THER~OFER
R E N CAEESN-HEREYCHBETAIN LENEIZOWTRE L, B EESTRIINY A D=4V 7 H#E

AT, M RO BOLEL DOMRIZET 532,
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1. B
SRR T TN GE 10 1E9 19 ko> 79 THH ORAEZEMEL ., 4 fEW)DEF 8 THE OREIENR TS

7=
2. Wt
SRR IV AT B OFEEE FHE LT, TTNVREEAN L& 10 & EIZOWTREZERL, £MRIET
B L2 -7z,
AF5ERE 3. FEEEA R
O =k YH(7 1), AEAEG ). Z1T2@ )ITHOW T, [—F12 TREM SR E R B A AL T2 BRR#obh
DRIRICOWTRBREEL., WTFhbErETh-oTz,
4. JEoTIv
11 FEHORS (UL BN A8, W, &0, AT F 2T LT —X, Tva— VEEE) 105
FNDEASI EH ROV THAELIT 7L, Ak, Bl AT F 271 F—X, bk, #5%,
IMEICHRLAROIN TR SNOLEAZ L SRS,
WERT—~ AR T Y B S IFENTIZ 220 Bl [ I Ot (Fid - % /=)
REHFEE Velkg 18T X 4 Bl ik foe
HE THER~OERR
WEE DOREOZRLE NI T HRLOEENNS, dh H O RYIRANIFE R LFEIHERS>TND,
HREH RIOREHFTHZ L LR AR ORFEICH 5L, R IEIC o721 57 LT RO ROR MK O
~OGHEMERERICEED D,
TN CERIRL =4 A o b T 9% 47755 Fast DNA SPIN Kit © DNA ZHfH L. NL-1, NL-4 7T A~—%
WT PCR BB L 72, o — o —IC K0 RE S 2 L, R AT RE CThHZ L& MR LT,
AF5EE o, YA CO R BIOHAEOE G TRE CEENIZH A Y MRE T AU OEERR, b
DR DELDF A, =V F TR E VAL X a T FEO 8 fA AWCTHIB A v b 3 FOMERES i LT,
FRAZIE, L7z DNA OIUE L OWIEZ W, fRE ST, YIrCo R BIOAREZIZBITDEE T
BAEDO 7o —EVER LI,
HET—~ P R IEMRAIZI1T D GC-MS 34T H 0O LC-MS 73 Hr ~DO AT O
REHEE g = X 4 T ik foe
HE THRER~OERR
BRICEE T 2REIEICOWTOWEEZEOBLIEEL, #E., HEEHFEEIICIRELZF R, BEDE
IZOWT, Y ATICR W TR BEOMA %2 GC-MS KUY LC-MS 2 L THEAERL TV 5,
BUE, GC-MS (B RFEMIE YD DA APMAE SR RILATEE TR, STk, 7R B oBmAE S
Ak FEf TERVERN TSN, TOXIEBEHL 2> TS,
FEARMIZ GC-MS THMT CEHEE EIDFEL X LC-MS THOWNATRE THHZ LMD, BEM DI F R
A FRE GC-MS 15 LC-MS IZEA DM T2 B2 T, AU AOHIE 3720 R TL TH 7 B SR 3R A ok
iz BT,
L MR AT BRI TH T AV RIEAM DT 2=baF 4o R"GF A NSTF L AF VTS
SH5ERE WO SR E R L, A4 {biEEL T ACPI, BEIHEL TR, A%/ — V35567228 T,
DI FRRE PR RS A (C LB 72 10ppb% T IEIDIREE DT A I eL /e o7z,
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MET—< BKEY TR OHEME D LC—MS IZEA9MTEDORE
REWESE L = X 4 s kL
HE - THEER~OEH
PUEWEIT, a5 Lk OB FEAOEFRX R IHEHIN, BEEEICAR I RERS>TNDE—F T, BiPI2FE
o BLTE DO AN~OREFEEZENEEIN TS, YT TIEINAF T o A1E (= —=F A7 1E) (1250 g
B WBE OB E ERL TAHD, Bt E 5701213558 LC-MS IC X AMERM A N LB L 724, LC-MS
IZEDHT LI E D THo THRHTE, ZORE ETRIFIZHEONDIED D, LC-MS K5 —F 04T
BHIfFEN T,
SHSEE o . ~ . . N
BTVEEZ R BT A T E ThoT-0y S4EEICHOW TR 2R o9, B2 I3/,
DO RER
MET—< RS B R B A5 DS MEM E O 3 HT IO\ T
REMESE B R®/A X & i ke
e THRER~ODEH
BENIEBE RO — DB EL THEET D, [BWIENICEDEC TN ERRY, HDNIESTHELW G
WIBBID NZESTHIFELL RN TRV EB 7Y ITETTROZWEL TOEMBNm E-oTWaEEbhs,
HREH F7-. Rk 20 4R P EFERE -0 SR EKIR A FAE , TRk 25 AE0D [E FE A A T 00 S SR A RT3\ T K
Tl BREED L CODIRA O BB N CHY | EEIR AR O BN, BB (R L
LT VIR 2 LA R TR A AT CED LT EEEE 2 HNLD,
1) 7—EUROEE (R3.10.12 {K1H) /32 2WTEHE BfiffTE LI T &2 A7z,
SHSEE GC-MS T — X754 BT OBGA . E%s 08T, 7 4/14— Valcono-Plot,
D EREE Mgl 75 282 —DVRRL . =7 B/ ~D T AR — N2 E DT LN X,
2) YOFIEICOWTE, =27 )V OIERLL  HEZ B FI6FE3 B IZFE ML 7,
RRT—< | WAT T2 F —XOLAS I HRBROMIHEORE
REMESE K £ X 4 i ik
HE - THEER~OEH
FEEH TUAR— BT HROFEDE CHIEAZIL O, AT F 271 F — X WE B OEARILEH o % R
FHEL, EAXIVNFEREL Tt 2 F R R E EREARORINTEHEICEFE T2,
11 RO G (AT, BTN, ARG, R, 8, AT F 2L F —X, 7 a— L iBE) ICE E
NDEAZIV G/ BIZOWTIHEERI T2 A, M5, Bl AT F 279 —X BRI %, 058
SHGEE ICHSRLRVWIN T RSB HEAZI A ST,
O SBHAT F 2T F — ROV TUIENLS EO R T I DG H BOIRIEEIC OV THHMAEL., A F
2T NT —AHOARFERMET IV OEH BT — T, S IR, Fe K TR 30 EDZENRHHRIEN
AT,
FRT—< | EMORBIEIES N —FAEORT
REMESE TR OB X 4 B kT
- TEER~OFEH
T, BOLELZNIRTHHEEE OB IFEFIZEE- TR, P THRMTPICEY T ERIIEEE
DOEERELFREE/>TND, BTICE TN RIS TIRETHY ., o, BB RO E RS> DR
MEEN EDI2D | FRIODDELEL A B 5,

ABFZETIE, ATLEL RO RIZXY | BB B IRIC T DR O KIE 225 i b 2 X0 | RISV O 2
FIZOWTRH LT ZATV, TTROBOL L OO EIZHENT S,
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SHSEE
D RRIE

AR STQ-LC WaEAWTHERY 3 1E (IHNAE) TN L, FxY) O S B a FE L
142 T H F 95 TH H TRk R L7172, 95 THH OZnI2id, BATONRERAE TERIEL D ETHIEN

W ThoT D@ WED 30 HE FFENTEY, rlimr“wji@ B OHIHIE TED FIETHDHIED
MR T, Bl SO EME AW CTOZ S MEMERRD £l 5,

72¥.95 HHEDYH, 11 HEBIZOWTIE, BERE (S/NK10) &7po72720 | EEDO W CORRITE A
Sy R

ET—<

LU X T IRE I T DR R O AR LA VE RIS O W T O

RERFRE

AN X 2 B ke

HE-TERER~OEB

LA FTIE AR T H HAETRIET A— "% B8 oA FAEEME THEH, eEMNIEYeT 5L
Wfifa~ a7 7 — e HHE L BB AR A B ST, ENOL YA RTREIIARE 2 $IME
0. 2018 ELLM: 2,000 FlEHEL . HiBlaa I L ARYME OTRAT FIoB W CHIBMEIIIZ A, 2T A
WFFE T, EMETERE T THOMSNAL A XTI RERBOMAEMIZERL, 7A—= SN TOBEREB LW
7 ) DI ARTR SRR AT I DL VA X T B D5/ & E o Al gt R g O i & O 2 0 g%
BIGNMZL, L. pneumophila ZASAOL VA 2T R A @R RMEIC I DY A0 23 i 22 L% B4, ABFED
FRRIE, LU R TRERAE DY AR D T2 DL A X TS IE R R O] _Eic o7’ bbb oS s,

SHSEE
DHFFERE

BR BT FH 3K L. pneumophila (233 T, Acanthamoeba sp.& Hartmannella sp. (251} 2HEHAEICE VR HHZ L%
AL,

B ko L. longbeachae 1238V T, LA R T IR FHUFME > hod SO IREG i COHEFERE/R K3
FZR PRI 24T > 7 (BERR )

Fio, BE - BREEH KO L. longbeachae 23 #%. L. londiniensis 53 #, L. micdadei 27 #£12-2V T, Miseq T
V—RF —&EEELT,

MET—<

AIREREE FI2H1F5 L. pneumophila O EEAZR T

REVRE

AR T X 2 TR kg

HE TEER~OER
Legionella pneumophila (XA R THED TR R THD, L VA R FREDREIIRE 72D N LEREEAK, F
72 TR > L. pneumophila 23R A RERINARENT 952 & T IETERYZRIEYLY A7 G P Y IR
BN THEELIZ, B ROBRIEREE ST RN O DRI L O RTRIRIC D735, -, HFE
HHEDROYFEFCTERWIRIRAKIZBN T, F/70730HEEZ AT DM M2 CODIEND, /70T
VB OAIEC OV THIRGET 5,

SHSEE
DI EREE

2016 F5 2021 FEOHF TARIEY 81 MO HS NIzl VA R TR 338 RO B FE - B AR FHLD 5y
TR A FEHT L B E D RE L F N PAS T D454 DE W Z B 5732 L (Komatsu et al., J Water Health. 2023.
21(11):1727-1734. doi: 10.2166/wh.2023.247),

FT KBS ST L. pneumophila D95 | BRIRIRIA ORI Z 7 BES 412 SG5, SG6 [ZIEH L, 16
JKEIR SG5 D 21 #k& SG6 D 22 BRIZHOWT SBT IC KB TR ARIT LT,

AR T ARV T NINEDL A 2T @ E Dy iE%1T-72, L. pneumophila {25 Tidk SBT-MLVA it
ZEREL. SGL ERICOW I M 5 - CThD lag-1 Bia T OB REFHE L, SHIZ, TNHOER
BEMBABESHZ L. pneumophila 14 Bk 7P An~ A v v aradk Y Ak T 0E S B E i L
72
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MET—< FE TR K D PFASs 0 JREFH A
RERFRE EL. 3N X 4 Ralbs Hdo
e TERER~OFH
PFASs(Per-and Polyfluoroalkyl Substances)i#) 4700 FEXEDH 7~ FL A ORI THY | BEK - BEH MR
AN BNTNDTo) TN ETELORRICHE ATz, FRETE., @& R OV F SR E S,
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BEEMEL | 2022 4EIZ VT LAY R LRV R (PFHXS) & O BIB B A3, 7R B8 PE A W5 Y &L
(POPS)IZHETES 417z, ARFFETIZ, HINIIIK, # Tk D PFASs DA KHI AT RS ELHIET, EEHE
w535,
1) BRERERERSREOLFRFIEM L LT, FBEF M —o A3 L O FKE 373 1C30 DRk
ST5EE @ PFOS K& ' PFOA OFRA A Ehii 7=,
P 2) I PFASs ZHiliH 9~ 2884 (96-well 'L — MEFE f N E D~ =Rk— /L) ZhE ALT-,
AN 6 A ITRA A O T 2
WERT—~ LC-QTOF/MS % FA\ =2 (il D JiE 78
HRERHARE L. EN X % BT Hor
e TERER~OFH
JT4FE, GC-MS X° LC-QTOF/MS D/ Wik s ¥ K i2 L0 | BRBEK T DAL 2B OMEFRE I HT S HED HAL T
%, KEREDVIFE TRE G F R ETBR . BREZK P H LA P B A TR TR D720 1,
MEEY BeinAL S ORI 2 EML , PRHCBT DEREE T OT5 YR LA R L TR E R H D,
AHFFETIE, P ESABAFELIZ AIQS-LC (LC-QTOF/MS L HEIEE - ERT —FX—AV AT L)
ERIAL . AKEG Gl O S B IR AN F R S FTREZ AL B DAY Y — =2 7 R IR A AR D,
1.AIQS-LC
BN 6 TR UE S E R S L EF RIS T E
2.8 —7y MEHT
SHSEE KEVG YR R E VIR ARG AUEL IR & GBI OB IR KL Z OREHER | 7 haR o o
O RER TRV IR L2 OEHESL 2OV T, LC-TOF/IMS @ IDA X° SWATH ©—R CHliEZ FhEL b 2177 7
R R B PR ORISR E TH 72720, IDA X° SWATH ©— R THEER TEA 7208, BEHE L)
DITEMERITHERR CE Tz, Eiz, A RO B IERARCEEUES CTIXm & &b I, EMERICHER T,
WERT—~ KECAFO7a LOFEREBIHEE 7 iEO KR
HRERHARE fEH 3 X 4 BT Hkdor
He TERER~OFEH
REIGYBHILIES 22 ROBUEIZFESSKRRDTEYORBO H R IC BT 2 F B OB IEHETIE, /1
AR OEAM 7 LA OV S 7 2 2ME SN T, B S TR EREE#E ChDT=  7ab i
e FOALE D4R (U a LR 2 REL TVD,

BS54 5 A 19 HOTEERKIBRWBENE FiE~=a2T7 V] (U FI~=a7 /1] &0)) OBGETIZED, K
fili7 P DUV THR A RS E ORERSNIZIIE B VRSN, 5% UETIZIR W Th BT Al n ME &9
DE=ZV T TELIHEHN T D,
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D RRIE

SR 6 FEPBIGT M7 AR 2% T 580 YFTIZB W T, VRATF =/ FIC LB IEE
HPTZ2HED, ElFHThd,

g B2 8B E 1, o7V TEM OREBLOHE., A4 7a~v s T7 —RAN T 2SR 1
(IC-PC i) MIELEE D UEEAT 72,

Lth, v =a T VTSN AL GUEHERL ) L OB 2R DT IS LD M T —Z 2k, REOMEREEE
WegB D 1| VEZAEUELL(SOP)ZAERK L, M ATIZIs 1T DM 7 2 ADRRE (R DR %X 5,

WET—~

A DR ASHICYEET 5T

RERFRE

i X 2 B ke

#HE - THER~OER

fili 2 DERBR LD TODITHD LT = ifERE & e PASMEAKIRIZ IV T, COD RKE DO 72
E DRI L TIRBERUGENRO O TORN, 7o, BIEEOMBAL AW EICIDKREOH I, A
DIEFERAERER R E ~OREZENFIEAL T2 ATREMEIC DUV T RS CVD, —F Tk, S ERNI A
RINDHIDNC, BICRATREYENT TATE T DRIASH D, EEOBEREORI AL T2 LTiE, %
HAZRFR A - WFIED AR AT R THY | Tz 5k KR ESERZ R 283, e o e b 2EIC R
THZ DR EBITIRE,

SHM5EE
D EREE

KR AKIC LD ERBE DNA A QU A B OFf TR A A | WUZEIFEHEL 7=, K L7 KT A AL A
1TV, BREE DNA B U ColfE IR T L, Eti ATy ) — L CREEL THRRTEL, 3BHIA 7)1
REREERL o Z— T, 55 DNA BUBHERIMFZEATIZEY . DNA fili i #% Mtlnsects—16 774~ —% AT
PCR i, KRS — 7Y —IC LB M TN T, BRE~KFEOMENFDOT —F_X—2% Az
METRE O R CIX, ey, HUFTREDRIZEB O TL 5% EOEmWERIERE R LT, 2R
BENOBLADOIT, AT 125 DRI #E i, KA R BUIIHBEE O LB D 72h o= DL, BEE
B HIkEL BERICHEENZRHHEA RO,
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HE I RERERL AR JERT . 58 52 % 55-68 H 2024

o E T 381 D13 BEME I 48 BR 5 YWE O 38 A Bl [A) 38 L ONIIE AL 453 45 : 2016~2023 4F

E/H

AN, KT, R, P
B TR AT D

1 IC®IC

12 HRAE Jifi 2% BR B B L iE (IPD) (3, 1 IfLfiE % 15 fifi
OB 72 L DR BEPERGE L LT, i J BRI 23R R &
TV 72 & O BEFEERAL B H ST E & TE FR S
TWD, 2013 424 A 1 B XVEYYEIENEDD 5 K
GUliE DR EAE o R BT H ESN TV D,

Jiti ¢ BR B 1 X B IR 3R Jg D # R Y > 7 AR D HUR M
DFFEVNZFESNT, 90 FELL Lo iR His, Bl
TEETITIRERE OB D ME A T S —F 20 75
DEASHILTEY, 5 A O/NEIZXL Tl 2013 4 4
A6k 7 il BRE &Y 7 F 2 (PCVT) 73,
2013 4 11 A26130kRE 13 iR ERERE MY 2T
(PCV13) ~BIWEE 2 TEMHERE P TN TWD, — 5,
65 LA BT T, 2014 45 10 H 725 23 ffififisc Bk
FNERY Y BT ART 7T (PPSV23) O E M BEFE AN E
HESIVCTND, #E T TIL 2016 A0 DIRYIE R AL B\
FADO—BREL T, IPD HREKRZIEEL | MiFH 52
FMiL TD,

2020 AFELARE, Fril=m Sy A L AR GYSE (COVID-19)
DOFATIC EST, A7 IPD OB P HESN TS
D, A[El AETIZRTS IPD | HEOHERE B L O IPD
SR A O IR /3 A% . COVID-19 1T D5 % 1)
RLTCGHELZOTHET S,

2 MEHRBL U E
2.1 GRS

2016 - 1 A~2019 4= 12 H% COVID-19 A THIO H]
[, 2020 4 1 H~2023 4 12 A% COVID-19 i T F D H
MEERL, ZNHOMIMIZ | S IPD AEFIZ A
KREUT, el HRIDOEFHIZW B 2T LT, Fo,
ABEIIHARBINC 5 R, 5~64 %, 65 bl &KL
77
2.2 MmiEm

Multiplex-PCR {£(ZXD1T>72 2, Multiplex-PCR £(Z
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LV — D MERICA B CE e D o o W RIZ DV T,
] ST Y iE BIF 2 T L2 35 N T RE S A 1 775 (SST
Diagnostica ft:) Z W2 Sl IEIZ KOV RIBIL 72, 72
B, HNEIZ A DDHF I3 bz g i cdy, BT
DRALIE TIZXBITEZRN 2 11AE KL,

3 R
3.1 IPD i OHER

#ETH O IPD Jm HEUE 2016 LI, 4/ 60~70 {1
FREECHEREL T\ e, — 77T, COVID-19 DOFiAfTHMhE
72 2020 FEITIE 30 FRITIEA L. SHIT 2021 12X 13
PRIZE TR LTz, LinL7ends, 2022 LI O Ja 3k
WEEIEEICHD (K 1), COVID-19 JifT Rzttt
B Ji % E, COVID-19 AT RTO @ H e iz LT,
5 AT TIE 44.8% (26 /58 1) | 5~64 1% TIE 35.3%
(24 14/68 1) | 65 ILL Tl 30.2% (42 /139 {4) Jgid
L7z,

3.2 IPD HRERRO MG 53 Af

2016~2023 i Jm HIEFIE 357 EOWN, 112 B
(31.4%) ZEINL7= (B4 1), COVID-19 JitA 7RI BE#KE]
=T 21.9% Tdh-7243, COVID-19 AT Pz W\ Tk
58.7%D AL Th -7z, F7-, MBI O RN %L
DOWFRIE, COVID-19 HATHIA 58 £k, COVID-19 JitdT
T2 54 Bk ThHoT2,

COVID-19 #ATHIIL 12F (17 #K, 29.3%) . 24F (8 #X,
13.8%) N L ->T-DIZx LT, COVID-19 JifT T Tl
15B (6 Bk, 11.1%).3(5 #&, 9.3%) . 10A (5 #k, 7.4%) .
15A (5 kK, 7.4%) 3% -7 (% 2),

BE OB TOR MIFE D /BERI GOV T,
COVID-19 VAT Hi# COHER A X 3 (TRLTZ, 5 A
TlE, COVID-19 FATRICEE TH-7- 12F (30.8%) .
24F (26.9%) OE|AHY COVID-19 FiAT F CEALIZIE L,
15B (26.3%) . 15C(21.1%) | 22F (10.5%) . 38 (10.5%) ™
FIAAMENLIZEEINL 72, 5~64 %28V CTlE, COVID-19



PRATRTIZ 12F 28 33.3%% (58 TV /223, COVID-19 Jiif T
TCEALITE T LT, 65 bl BIZHW T, COVID-19
FAT T T 3(17.6%) . 11A/E (17.6%) OEIE DMEALIZHE
fNUT7z, ¥£72. COVID-19 Wi TN sy BES A 7 M Al g 5
FECoH 7Dz, COVID-19 {7 F Tl 10 FiZ7e~
THEY, SEESNAIMIERIC SN b7 (K 3),

4 BE

2020 4EHD COVID-19 DA TIZEY | B 4 7Rl
DFAEFOPL PHESIL TS D, #5110 IPD 128
WTHERIZRB W TR OB 2D 05780 b,
TARIE R — VT ARR L AR, F I B
EROENEE/RE D COVID-19 RN EEL H 2 -5 2
SV, —J57C, 2023 4 IPD J@ HEUE 2020 4EL[F]
FREICETHIEL TWDIERHALN o7, o, RA
Y TIX COVID-19 FitATIZBE L TRIMIZIR T L7-IPD ##
RN 2021 FITIT/NR - EEE 1238V T COVID-19
FATRTEFRRE S THMULIZZENHESA TS 9, &
B2, COVID-19 OFATIZIYBFEFNE LD L T
Te A 7N 2023 LR WATAHERS TN D
9, Wi ERE 1A 7 20 TR M 25 O
HLEERBRFHEL THONTNDEIENDHY | 5D IPD
DI ERSND,
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A2 IPD JEBIELDOEE B T =23 7 2020 4
DB ICIEITE B LI e B e o7, F72, COVID-
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Aoz, SEIOMAERZD 5 A O IPD FERIZIS
WTC, 2 TORHFIZ PCVT /2l PCVI3 #FENH-
720 2020 4ELLRRIZ Y BES L7 MERLIZ 2 C PCVI3 ICH
FNRNMIERLITHY , 77T FExt i i B~ & Ha
NHEATWNDHL O LIRIBS LT,

ARIOFAF T 65 L BB W T A Rbhiz 3 &
& BAICET S IPD O EEMER D —>ThHDHERME
ENTEY, FRlE#EE NR—LTOEMBAELRES
NTWD Y, 3 AL PPSV23 (& FNAIMIER THHEL D
D, A EIOFRAET 3 BN HESNIZ R TOBRFIZBNT
U ) F A RRR A R T E IR o T, iR BRI 2% 45
KOV IPD DUAZIINNERZ LS TREDZENHBAL T
B, 65 L EOWRICHITDT 7 F BRI KL
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TW% 9, COVID-19 KRMAFEML, [T77 7 —aa) |~
LHRHLL D OB LBURIZIBNT, 65kl Lotz
LU T RO RN ERNEENRD,

COVID-19 1T FIZBWCHEREIERIL 58.7%I272
STEY AFFHANICETS IPD MER ORI TRILE L
DEEMNCHE TEOEHNC o TN D, VI F LD T
BIsh <> COVID-19 LA DR B A TA T 2720126,
fkEL 7= IPD B — AT AP RDHIND,
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AT OITERRAIZISIT D, B ASHLEE

PE R AT TERT . 58 52 & 59-63 H 2024

BB DY EFAETR H X B

RIS AT T
i T R DT TR

1. IC»IC

H AALBE RS 1984 IR RICIB W TR Ry
SN RYIE TH D DY, O RARIT Rickettsia
Jjaponica THY, HIFINIZHATLHZETHEET D, —fiX
FNIZIEF =ICFHAEL TEY, ¥ =D RIIC IV ERLZE D
fDENIEGT DB ZHITND,

EEMIZRT, BAKLBER O JiATHUI I B AR F-
THEY, £, 1995 FELUENLEIME IS 3, fF T
(ZBWTH 2018 FFETITLERM 0~2 HHThHoT-FRASE
23, 2019 FELAREITAER 5 RN B S Tash | e
MZ& % (Table 1),

H ASKLBE VD ffe i 2 Wr i3 1T, BB E0OEFUAEER

WTHURAG D B F7AfERR T 2 M2 Eric kv iTbhnd 9,

T KMo 72 E S PCR IEICIWI 7y F T
DNA %A H 9298 FRZ b AT e T 2.,

MIHFZ WA, BMEREZO% 10 H2D 2
[ DRI I O~ MF O HLAAMZ Lk L, Hrifizs 4
EoL B EF L QDA Eoid, Ao 1gM Bk
2 80 LA LD AT EL HIlis D, 72720 BRI

BIID IgM Uikl BRI EESNR2NWZERH DT80,

NTMIEEHERTDIENEE THD, — 7, EEOK
BIZBWUTHFF VAo MENAFTET,
HI AR I Ao T2 EHEE S AVD IMLIE O A CHI B35k I
HELUTR,

ZZTARTIE, SHORBEDOBELTHZDIC,
CHVETHE i R A ZE T IR A S ILTo i R o
T HAFLBEBAG ML L 72 S T2 b DIZDUNT, FEIE H B0
R A & BB TUAME ORISR Z TR AL 72D TH|E 2,

Table l. BAMICBIF2EET LD

SEWVEFIH S & UBIEE
FE 2019|2020(2021 2022|2023
SEVVEFIS| 12 8 9 16 | 12

B 5 5 8 I 6

59

2. MEIEFHE
2-1. fEERFR 35 LU DNA i

FRTIZERW T, HARLBERER N EL TR ASIIZ1T
BURERIROS S | MIGZWIE/IL PCR AT H AL
BEEAGME & E SRR R U, iR IR I3 e
B E LT/ Ui Na b HUWIEEDTA M S CTRsh,
Z DOAAEFI DOARPLUZIE T T, PCR FR AT S B8 LY
FLEER O B2 AR DM A S LTz, T IS DM R RS-
FEBNZOWTIE, TR HZF R A &L, 2 [BIH 25
i H ELT=,

MEAR AR 1000 xg T 20 4y im0 BEL . MRy
LM EREKR Sy SV BEL 72, 8K 5y A -80°C TR TFL | 14
(A& I PR A AW, ERER > DN, 37 ¢
—a—h&ETe 200 u L 235 DNA ZHHH L, #9%-80°C
TIRAFL T2, S A RE WG ST/ NSV S3T T, 21
ZHIZOVWT DNA Z L7,

DNA OfiHIZIZ, WTFHhoBmEIZONTH
NucleoSpin Tissue (¥ /T A +F—5/V) Z | BEHET
Bh LN ERELT,

2-2. PCR 75 38 L ONME F AR A

2-1 THIHL7= DNA (22T PCR M &1 T-72, 7
A~ —X, Uy F TIRRYEZ Wi~ =27 /L MRS
7= R1-R2 BELURj5-Rj10 & W THEfE L=,

MIE FRREIZ DN T, VY T T REYSE 2 M~ =
27V CERR 12 ) 2B EZ Ll R AE L7 rha
Wz, BURAT A R R R B 5T 0
0 5%5F 72 R. japonica NIEALHUR R A FH L C/ERY
L7z, WM IIIE 13 PBS % FIV T 10 £%7°5 2560 fi5 £ TR
BRI, FURATARY FADE T2/ 15 L HINL .,
37°CT 60 myfEnSEz, Yeifti%iZ FITC ARakdieh
IgG YXPLRH D TIHLEN IgM Y HLiRZ VT, 37°C
T30 4rfHl ZIRGURSUSZEAT T, ZIRBUGTERD AT A
RZ&d BRI SE EVOS M7000 Imaging System (Thermo



Fisher Scientific) & VN CHEIZLT-,

HE DI roy F T IRYSER W~ =2 T Va5 E
(ZU 5 R B o Mg 7o 1gG 7213 IgM D
AT ANE — 1 B OV F Db DL T4 L E
FALTWHEGE ., 0L, B —HILH O 1gM OFUAARA
80 LU EERDGEITHBWTIGEL LT, Z2ds, RADRE
FCIEBUARMDY 10 A5, 2560 BEOBRIADIN D0 D
ST, 777 Blo7ay b 572012821 10, 2560
Ll

3. MR
3-1. ATBUR ARG AR

2019 4 1 H225 2024 2 6 A ETICYPTICHASL
H ASKLBEEVEE O DR IA ST 62 SEFICTHY, DN 314
B35 L7 > 7= (Figure 1), 20 31 JEBIOW, 22 FEH]
7% PCR A T Cho7z, F7o, 12 SEFID MG FHY
TR CRtEL e D B A 72 L CTH0 . N 3 JEFIIL PCR
Btk T o T EFI LB L TV,

MG AR T 12 JEFI DN 4 JEFIZ, PCR

A 2RI ML PRI A M Tz, TOBMEL T,
MR Az & RN E 2 LT S T2 e,

FRIEHLTTIZ 14 BEERBL CLES QWL
ERFEFHN5,
FF R

1
2%

f2iz
30
48%

3-2. HUkfmOE R

MIE PRI TS HES AV 11 FERIZDW T,
ENENDOHFURMZ R ONT KU L7=b D% Figure 2 |21
L7z, 1gG HUARMIIZ DWW T —ER 10 H O 0 & 55 —FRif.
HOLDOZIET DL, SFEMET 6.5 £5(241.7-1568.0)
HJLE T 21.3 1% (60.0—1280.0) O ER-AR AL, Fi-
FAEIC IgM HURMGIC > W Tk, EHE T 44 1%
(186.7—818.0) . HHAET 19.2 1% (50.0~960.0) D k5.
NREOLNT, [gG FUAMIE 1gM HUikiz i3, 5
—HR I H O OFUARM LI E - RAE S I IIT
KUETH T, B BRI A OFLAMIL 1gG Hrifffio
T DNRELBRDME A BT,

PUAMEIZIZS >ERHDIRE LT, MAELZEL
IRTAUTZRBINDN FEIE H BRI H £TO HED—
TE TN RN LRI A2 2 EREIC R T
ETCWRWZENRKEE 2 BT,

MFTPCR
13
29%
[t hnE
1
2%
A
g
14%

Figure 1. BERICE T SEEHLBEH, 5L UF0AR
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3-3. PUAmE RS B 5 D RIf%

2,560

1,280

Tw
320

IgGEE i A

MEFRIMEICB W TS o7 12 FEFNCOWT,

PURm ER%E B £ DO BIFRIZ-OUVNT, Figure 3 & Figure 4
WRULTC FIEHZ 0 HEL, B5—8RiML H B LU 8

i B ETOREE A E L, Ol [ OHUAMIZ Ty LT,

IgG FURIZOWTIL, ZIER 10 H RO LI &
WU Z R TR BN DM A b, 10 H LLAT
IR TH 80 FRETh-o7-28, FIAER 10 HRHEIZIT
320 X° 640 2T LT oTe, Fiz, -:21-T-3, O:23-T-
3, A:22-T-2 D 3 BRIZHE —ERI0 A A2 0B & Ee >
THY, BRI A TTTITE W 1gG HUikfiz Rl T
7o, 85 T8I B TIXZFINLELITHRE A LA LT
Bt DHIE L7p o T,

IgM HURARIZDOWTIX, F85E% 3 A0 4 HiZ T
TIZHHEHIEE D 80 UL EDOFUAMZ R T RAD 7o
A7 (e:21-T-4, 0:23-T-10), LML —J5 T, IgG LIFH 7%
D, FIER 10 HATRREB L% 10 2020 V072K
PURMM O FEDORIABFIEL T, FEICHHE THOLON A
20-T-8 THY, & £ A 1Z7e>TH 4 {FLL EOFLE

D EFPHERR TERNEDObH T, 7o, ZOMKIE,

IgG FURMMECTIE 4 0L ED EFN RS Tz,

61

1,280

960
X818

20

lgME iR 3

320
é 187—160
10—>50

IgME—RIm A

ZE
AR EL T, 1gG FURMITHAE H23D 10 H [H]
AIIC LR 3589 Thorz, £io, I H SR IE
#% 10 BLLERGEL T T, Z2200EDICHUARNA L
A3 HEmN R oIz, — 5T, F BRI A I IgM Hiik
MG ASBE I E FEHE D 80 LA - E7a o T EFIIE 5 HE 5 0D F
Toholo, ZOZEND, A O [gM HFUAMMO A TH AR
TR BRI WiE T3 2803, BRPERERZ Bk L9 /]
REMED D BT E KW 3RO HID, [\ L7 C
1E, A TORERIT IgG Hriiflins 320 DL EDOfEZRLIZ72
W, IgG PN m iz R 9 28E, —EDOSEGHE
RHAREMEIE S D, UL, BEFEIRIZELD 1gG HUik Mo &
ED ATREME T PEBR T &RV, A RO FIA TIE[RIE 2L
Beb 1gG PUAMO ERANADIZZ LG, F—H i A
MEEIIC A>T E L TH I 2 BV TOT (g
ZWRAEN THLEE 2L,

LU EOREREY | M5 AR O 7201137 Mg D
AFRLFELNEEZBND, 72, PCR RAED I LGB
FxDHE FIERRD SR O A B #5810
MBRRAEEFIATDOREELY,
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VAT TIVBRABRIE DRET R L OERRHE R R

VEBRfE T MBS E S, HEIA, EERA L KA ER]
PR TR R AT AR

1 It

PAITIUWET, 64 [T 7 EEN T H R THD

ORENCBWTIE 1969 A4E2ff EE L SN D ETHE~
REEICEE S TET, fEAZE IR SR oo R e L T
FDA DDA, (TR ERL -2 s
N, —HTEORREEETLHWMELHY ., BUED T EH
X EU sEETIHEARROLNTND, DD, fEx
i AR DR A ST,

A5 AR5 A 29 B CRAT ORI SHTiE
OYCER@EE VAT, T8 ET D), P AT
BLOEOHEFIZOWTHERE RS T, 4B, HPLC
\ZEDIBHNEIZOUWT, 3 ORI OV THINEIIY
AR I L7z, £7o, ZHETHFTTIESERML TV
572 LC-MS/MS L LC-QTOF/MS ([Z LA M| EIZDOU
TR R LZ, S5IC, 51 4 FEBIO S 4
FEICHNTAFELEBIRICOWTOFE s B>\ T
b, PRECHRE T2,

2 EBRFIE
2.1 HPLC @B LA TINENN RER
2.1.1 3k}

FENCHEI A SR SN2 & 2R LY.
7 ¥ —, [REEK
2.1.2 REZL

P AV TIV T N MERES L, B L7V AR
IR ST A& 2, ZOMOREIZ WL,
PR =T, AL T Mo LG RRR), ~F %
HEIE-PCB [, WL R IR INY AR (ESF ). )
i K 35 R BGREREFI)ICHO W T E L7 v A58
FIBRELA  FREEERIKICHOWTITR S Z LR 50% ke
AL, Kik, Merck # Milli-Q 1Q7000Ultrapure
Water System THLEL 7= MilliQ /K& -,
2.1.3 R KO

YR IR E OB O ER L g k. EYELA MMV-
1000W, k7~ ~7Z7 B fERT L LC-20AD,
PDA ftH#s : B ERT e SPD-M20A
2.1.4 BESME

#1725 GL Sciences #4  Inertsil ODS-3 (4.6 X250 mm, 5

64

pm)

A7 LR 1 40°C

BEIE  KBLOT B h=FLIRIE(3:7)

#itiE : 1.0 mL/min

TEANE:10 L

HIEW R 314 nm
2.1.5 HBRiE

FRERVEIX, AN HERLL CHEML T, Te—F v —hiZ
1 DEFY, EHEEIIE 0.5, 1, 2, 10, 20 pg/mL(FAHRL
IRF)D 5 e, R LA DA EA TR O SR A E L[] RE
W23 LT,

| SR | #E20g
BHTNIR 20 mL
1RAn
I EH |
BT INEEINZ 2B E200 mLE 95
HI24IE [ H i (RF 2 R D). 1t
| 5y i |
BHTAMNR 10 mL
HifeaRiE 2 mL
AT 5 mL
Wi FEEE R A 1 mL
| T}Ezf:i |
I S| FlEares
| 5% BRARKFET Y LR 25 mL
| T)Eikﬁ |
| ame |

| HPLC-UVAHHT |

1 HPLC #@A1E7 v—F ¥ —h

2.1.6 #HNEILEER

FBHZ, A7 T 0.01 g/kg E72D IR
7=HDIZHOWTERML,
2.2 LC-MS/MS [T X DHERRBR
221 HEK

PAITI TN T LEAE ST, 2.1 HPLC IZXHERN
AR BR L [FER OB D% V-,
2.2.2 3R



Wk~ 77 R EFTEL LC-20A Series, MS
5 : AB Sciex 2 QTRAP4500
2.2.3 JIESRMF
#17 2: GL Sciences #¢  InertSustain C18(2.1X 150 mm, 3
pm)
FEIFH A #K:0.1%F 1, B iR A% /—/v
77V MB KR): 15%0—1 57)—95%(10—15 47)—
5%(15—25 47)
17 L 1 40°C
it : 0.2 mL/min
HEAR:2uL
A PRI :500°C
AA AL ESI(-)
HEE—F:SRM
FoH—AA Mz 177.9 > 79.9(E &)
m/z 177.9 > 96.0(fe#2
2.3 LC-QTOF/MS TOHIE Stk DiESE
2.3.1 RE
P AT TN Y LERESIT, 2.1 HPLC (ZX5%0
[EILERER L [FER DD D% V-,
2.3.2 HE%
Wik a~ 7 o7 BHERERT R, LC-Nexera XR, TOF-
MS #E: Sciex # X500R QTOF System
2.3.3 HIE&M
C &1, LC-MS/MS JIlE LRI EE LT,
TOF-MS {1, A% ¥ 23T L[AIRFIZ MS/MS ATk
H AT T&E 57 — & K A7 B9 I & 1% (data-dependent
acquisition, DDA 75 (43 FEIC 515 IDA 5% Ve,
A AL ESI(-)
AV AT L —EEE-4500 V
A PRI : 500°C
T ITALY & (DP) :-30 V
TOF-MS xﬂw/ﬁﬁl :m/z 100~500
aYVa&EE (CE) :-
TOF-MS/MS Xﬁ?’(’/il&. :m/z 50~500
aYa 5B (CE) :-30£0V

2.4 TATESAE
2.4.1 3k

TP S A« A ST DN R E T D B R A
BEMOFCEKMEDOZ N IEM 22MFEK 1 OB
9)
24.2 RAF - FEKOHS

2.1 HPLC {2 X 2 BMIENGRER & AR DRASE, &

Heas % AT,
1 mNFEsSLEAES B

R4 U E
1 FV— R R4
2 FLRX—Xr~ L(falE) AphF A
3 BEmE AN, o — ) f HE
4 TV—=XRTA722 FE
5 HARY— FE
6 PV OFE wiE
7 B AE(T B0 T ) A
8 T LA FE
9 P —H A (&) HE
10 O EDYOFE FE
11 AU r—F R
12 2 R DRASSLS) HHE
13 VINAURA s FE
14 AL ARBNE—T RS
15 Pk Fv 7 E NN
16 Al Y — w5
17 TR T LTy TS A
18 FEE A ~hF A
19 AFTIRTGATN— M=
20 INADFEHINE. HE
21 UINA Dk D) P E
22 ICWVENTFDIEA FE

2.4.3 BIFESRME - RBRIE

2.1 HPLC {Z & 2 #sINENNEER & [FRRORE S, 3R
BRikCEM LTz, V1 7 T I VEROELL Y — 7 3 HeRE
ENTHA, 22 LC-MS/MS (2 L 2 HeadilBh & [FEED
S CRERERBR A F i LT,

|

k=]

3 RREUOEBE
3.1 HPLC @B IZ LA TN EN ERER
3.1.1 FBE~OEE DK
TR IC L0 AR ORI E B VT —2
MRS NIRNZERHY | EFHEIZLDb DDA
DWAEFIZLDL O T 25720 ¥ 1 7e—F v —h
/\‘{TQU\V@E%VE IZHOWTC, PP Ty aFa—T%
AW E LE ik E 2 =54 0.5, 2, 20 pg/mL @
*ﬂfﬁ‘(ﬁ{ﬁ%ﬁﬁb\fttixbf:o Fo PPRIT LA T a—
TERWTRBEEEZ L6 ST s PP ST
N AW, ZORER., TNENOREAERIZ IV CTHIE
ROV —VEEITE 2 DEBERoT-, HTAME
OWEILALNT, PP IDE T AGEAE W= R
E—JH I KREL ol TDD, HTAGRER X
WHIGANRAT VAT 5288 LT,



7% 2 EERIE O — 7 HfE{n=1)

0.5 pug/mL 2 pg/mL 20 pg/mL
T 1043 4677 50412
PP 621 3822 41420

3.1.2 FONENRERER

3 FEOR A W2 IRINEIGREBROFE R, & 3 oL
B Lot AIMEIGRERIL 5 0T CTIMT &
EEZLNDD ARBRIIAEAES 5 L, ZERBRICZ T
AN D W TR B E LA O B % Sl 32 4 22
DY FIADIEHEES LA BIORFTIX 3 T TH%E
MEE LT WTHDORRRIZIBNTE, 70~ 120% D & [H &
7o TERY, BAFRAERERoT,

% 3 IEINENCERIRES B(n=3)

B FINE%)  CV(%)
BV (T-<HAET) 103 + 22 2.1
ToF—(A)—H—)L) 105 £ 5.4 5.2

SRIEIK 115 + 1.7 1.5

3.2 LC-MS/MS (2 X DR RBR
LC-MS/MS DHJIEIZ DN THRETLTZ,
FPTLV LN VR T H VT, 100 ng/mL DO
AV TIUTREEYE A 2 B MS I8 AL, 1773
D SRM FefbZsRedTz, MpTOMERD ESI X747
E—RNTHLNTZ SRM &ff1E3K 4 DBV Th-Tz,
# 4 YA UFIBRD SRM 54k

Ql(m/z) Q3(m/z) DP(V) CE(V) CXP(V)
177.9 79.9 20 31 -10
177.9 96 -40 28 13

WA VWT, BELLTLC-MS/MS O REN
TW5, 1554172 SRM o4& 10 ng/mL BEERR IR Z Y,
BHNIRSIVTCND LC 25 EIZ0.1%FREBLOT

etV S0pph. w12, (sample Indes 1

Mg,

FChasge. Da

BR=RNWRIRQ YDAV I TT 4 7 SR TH AT
RO Z R I T, ZDORER K 2.6 53 CTOEH LS
Too 2O VT vvar XA L EELE LI L, Bk
DHHERL ST 2 VNS BT, AlE 0.1%X 8, B ik
AB =) IR A:B=85:15 L9 57TV Mk
TECHIELIZEZA K 7.7 3 CTORM /5T,

F2, RIUEMET B a7 Bh=R/VICZE R L THIE
L72EZA K2 e LD | kr) Rif7ae — 70k
LIp oo AR )— V& B ikE LT,

s T ::
ted 210
oe4) 2004
oea Toed|
Bos -
Ted 1708
. fidad
Ses 1504
Ldes T4et
1304 1304
1204 120
tres 114
100 it
ooon0 w0000
soono! 8ocoa |
0000 70000,
om0 000
2000 0000
0000 w00
2000, 0000
20000 20000
1000.01 1008}
0g g

2 Y ATTIVEFEYES, (10 ng/mL) O SRM Zu~
FINT TV NBR: AZ ) — v () TNV ()

3.3 LC-QTOF/MS (2 X DR BR

LC-QTOF/MS % V7= DDA JEIC XD E M & fet
L7z, LC-MS/MS @ SRM 445352, DP %#-30 V,
TOF-MS/MS ® CE %-30+=0V &L7=,

DDA V5 THITE L=V A 7 T BREEHEYRIR (50 ng/mL)
DA 7a~h7 T 5 TOF-MS & MSMS A~
MLEK 3 12T,

Tah A TICBI DT/ T AV Ny I A D
T E RS 2 B [M-HT(m/2) S B RR A o Feile % | B B i

W Spectrum from S0ppb wiffZ (sample 1) - S0pph, _DA TOF MS (100 - $00) from 657810 7002 min  Spectrum fram S0ppbusifl2 (samgile 1] - S0pph, Esper_ from 6991 min Precursor 1781 D -1, CE 300

r P
EERER -~ Libvary Search Resuls

Hame  Formuds

2 CEHTINOIS 94

Precursor mfz Mass Error (ppm] Retention Time (min) lon Ratic
1T858 ' o A

3 VA7 T3 UERIEYERIR

Score  mfz(Da)  Ervor (ppel  Error MSMS. (ppm)  Hit Cownt
5

1TROSAM 04

HName CASF  Formuls MM ([Da) Fit RewFit  Purity CE(eV)

(50ng/mL) OF'V H—H—A 4> (n/z:178.054) OfitA 4> 7 a~ 7 Z

L (). TOF-MS A7 kv () KIONMS/MS A7 by (F)
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(T R 2 B BT RS 8 e & D 22 DA 2 3ROk
FE R CRRUAE (F 5 70 3R K50) ) Z IV 1 ppm R
ThHILaffEilic, ¥o, 7V —H%—AF2 D TOF-
MS ATV DRINR A Z— %, BlEfE D~ F— b
L CTRLS—&L T/, TOF-MS/MS AT RNUIZE
WL, LC-MS/MS TE=#—L7= Q3(M/2)79.9 (Zxf)i
T5 79.9556 KT 96 (ZxHIi 5 95.9747 Zffgrd Lz, LA
FORERIY, AT RO LC-QTOF/MS (L5 7E M
SIS FTRE CTHHZ LD TET2,

3.4 TAPESFAE

241 TRULE22BIRICHOWT, B2 EELI-L 25,
BETORETYHAIIIVWmERIE L2 o7, iR 22 %
DHISNERTF DHFEHIZHOWT, HPLC TR —2%
R L7223, BT PTFE 7414 — (0.2 pm) (S8 L
LC-MS/MS ([ZIVHERRLTZEZ A, AT T BRI MRS
FAWAVIRNSY

4. FL0

P AT TIVERIZOWT, HPLC (2L DA LIS
W3 HOR M E AW CIRINEIGRERZ £ L 7=, £
7o, HesiBRELC LC-MS/MS LY LC-QTOF/MS T
O ESMEMREE LT, £, HRRE L IOV T A
IIIVBORBREFERL , 2 TORBRMLTHArII
fez i Lo iz,

L%t VAT TIVEEEITUD LT DR ESN RN %
DIRAREZFEZ | BORE RO ESFHLR AT
DO—BhELTZUY,

BE R
1) 5F0 54 5 A 29 HANTREAE S EA B - A4
s R ERE AR R R AT B =K AR R
s B AR 22 AR R N [ i h O & S AN 3 A ik | o
WIEIZHOWT ARILIE 0529 5 1 5, HAERER
0529 %5 1 5(2023)
2) JBAGHBAE R F
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou
iryou/shokuhin/yunyu_kanshi/ihan/index.html
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<BERX (el FEE) >

Transmission dynamics variability of lineage 2

Mycobacterium tuberculosis strains in Kobe, Japan,

determined  using  population-based  whole-genome
sequencing analysis.
Tomotada Iwamoto!, Kentaro Arikawa!, Yoshiro Murase?,

Tsuyoshi Sekizuka®, Makoto Kuroda®, Yukiko Nishiuchi*,

Nobuya Kusunoki®, Riyo Fujiyama?®, Satoshi MitaraiZ.
1Kobe Institute of Health,
Tuberculosis, 3National Institute of Infectious Diseases,

’Research Institute of
“Hiroshima University, 5Kobe City Public Health Center,
Infection, Genetics and Evolution volume 114, October
2023, 105495

e
polymorphism (SNP) distance clustering and terminal
branch length (TBL) distribution analysis of 550 Mtb

strains to assess Mtb transmission. The L2.2.A sublineage

We employed pairwise single nucleotide

demonstrated a significant association with elderly patients

and exhibited lower transmission rates, indicating

reactivation from long-term latency. In contrast,
L2.2.Modern showed a strong association with younger and
foreign-born patients. It displayed a bi-modal TBL
distribution, suggesting recent transmission and frequent in-
and-out flow in the community. L2.2.AA2, L.2.2.AA3.1,
and L2.2.AA3.2, exhibited a consistent increase in cluster
rates across varying SNP thresholds, indicating their
relatively recent emergence as endemic sublineages

AR LA 275 5 L7- Lineage 2 O HEAR R O YL EIRE
DEFEMEEWILDNTS D701, MUTHIT 2016-2018 O 3 4FfH]
IHT RV B S NI RSB IBTERS BB D 8T % & T /S —F Lk
550 BROET ) DFHTZATO, FRLOH R Z1G7,

1) HARBER O L2.2.A TR, BELTHEEREET ORIENR
OO FIEHEIIZE DI T HOLNTEY ., RiLDEIERE
I EDRIFITRER ThH -T2,

2) S22 BYE AR T2 L2.2.Modern #RAEIT, LoD R
MEVLEFEBAEEENORELOBEN TR,
L2.2.Modern ™ TBL 43l 2 WgME THY | Bl DIEARIZ L D%
JREAI2=TAMODOEBERHADD 2 HMEARET 56D T
bl

3)L2.2.AA2, L2.2.AA3.1, L2.2.AA3.2 %, %722 SNP BifiC
LRI 7 T AZ— 0 ER L TR RHIRITH 2285 HY
TR SR N CHEFFS I TV DT LB RIRT5, T70bh,
ATERDILR EVIIHLERIZRY AT E7205 5,

%lilj“
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Isolation and identification of hyaluronan-degrading
bacteria from Japanese fecal microbiota

Hazuki Akazawa', Itsuko Fukuda'?, Haruna Kaneda?,
Shoichi Yoda®, Mamoru Kimura®, Ryohei Nomoto*, Shuji
Ueda!, Yasuhito Shirai', Ro Osawa?>

!Department of Agrobioscience, Graduate School of
Agricultural Science, Kobe University, 2Research Center
for Food Safety and Security, Graduate School of
Agricultural Science, Kobe University, *R&D Division,
Kewpie Corporation. *Department of Infectious Diseases,
Kobe Institute of Health, Department of Bioresource
Science, Graduate School of Agricultural Science, Kobe
University

PLoS One. 2023;18:¢0284517.

% 5 : Hyaluronan (HA) has been increasingly used as
dietary supplements targeted to joint and skin health for
humans. We here first report isolation of bacteria from
human feces that are capable of degrading HA to lower
molecular weight HA oligosaccharides (oligo-HAs).
Subsequent genomic and biochemical assays identified the
strains as Bacteroides finegoldii, B. B.

caccae,

thetaiotaomicron, and  Fusobacterium  mortiferum.
Furthermore, our HPLC analysis revealed that the strains
degraded HA to oligo-HAs of various lengths. The evidence
suggests that dietary HA is degraded by the human gut
microbiota with individual variation to oligo-HAs
components, which are more absorbable than HA, thereby
exerting its beneficial effects.

FOAR-HA 1, EhO RIS & B8 DR 2 — 7 he LT 328 4
By L CET ETHAINDISNRoTE, Fox 1322
THIO T, ERDOFEMENS HA 21855+ 8D HA AV=pf (U=
HA) IZ3 R CED TV T sy B L T2 2 8 s %, £ D%

DT LB IO T v B ALY BKRIE Bacteroides

finegoldii. B. caccae. B. thetaiotaomicron ¥ 5O Fusobacterium

mortiferum LTRESIZ, SHIZ HPLC S5, ZhbD itk
I3 HA 42 7o BEDOA VT HA IZH BT HZERHLMITR-
7o BENHERE: HA 13, ehOGRNME R E > TEA
Z13H505 HA LVRIED @AY HA AR IS RS AL,
ZINCE S TN RAFAE T DL RIBESND,



Metagenome and Resistome Analysis of Beta-Lactam-
Resistant Bacteria lIsolated from River Waters in
Surabaya, Indonesia

Ryohei Nomoto'!, Kayo Osawa?, Shohiro Kinoshita®, Koichi
Noriko Nakanishi' Dadik

Kitagawa?, , Rosantia Sarassari*,

Raharjo’, Masato Fujisawa®, Kuntaman Kuntaman®*>,
Toshiro Shirakawa™°

!Department of Infectious Diseases, Kobe Institute of
Health, 2Department of Medical Technology, Kobe Tokiwa
University, *Division of Advanced Medical Science, Kobe
University Graduate School of Science, Technology and
Innovation, “Department of Microbiology, Faculty of
Medicine, Airlangga University, SInstitute of Tropical
Disease, Airlangga University, ®Division of Urology,
Department of Organ Therapeutics, Faculty of Medicine,
Kobe University Graduate School of Medicine
Microorganisms. 2024;12:199.doi:
ms12010199.

Z §: In this study, to investigate the trend of AMR in

10.3390/microorganis

humans, livestock, and the environment, we performed a
metagenomic analysis of multidrug-resistant bacteria with
CHROMagar ESBL in environmental river water samples,
Our results showed that

in Surabaya, Indonesia.

Acinetobacter, Pseudomonas, Aeromonas, Enterobacter,
Escherichia, and Klebsiella grew in CHROMagar ESBL,;
they were most frequently detected in water samples from
rivers surrounding hospitals contaminated with various
AMR genes (ARGs) in high levels. These results identified
bacteria as ARG reservoirs and revealed that hospitals could
be sources for various ARGs disseminated into the
environment.

FIRR:ABFFETIL, BN, i, BEICHIT5 AMR OB 2§
BT D20, AVRRUT ATV ORBEER, B, 1F
H, HARGNOIN DT g —a =y M VTR L 723
JEREEAK Y T NAZDNWT, ZLAIMPER DAZ T ) DT EAT
S7=, F DOk B | Acinetobacter . Pseudomonas . Aeromonas .

Enterobacter, Escherichia, Klebsiella 75 CHROMagar ESBL T
HEAHL , SEX 2 AMR EIE T (ARG) TIHEYS N THBL)EL

DIJNARY > 7N THROBEITRHIN, ZNHDRRND,

B ARGV — R —THHZENFEFESH., BN ERETIC
JE T HEEXE72 ARG OBHRIRE 72D ATREMERIH SN 22>
77
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Prevalence and genetic distribution of Legionella spp. in
public bath facilities in Kobe City, Japan

Shoko Komatsu, Shinobu Tanaka, Noriko Nakanishi

Kobe Institute of Health

J  Water Health. 2023 Nov;21(11):1727-1734. doi:
10.2166/wh.2023.247.

%15 Public baths are considered the primary cause of

legionellosis infection in Japan. We investigated the
prevalence and genetic distribution of 338 Legionella spp.
isolates from 81 public bath facilities, including 35 hot
springs and 46 other facilities, through annual periodic
surveillance in Kobe, Japan, from 2016 to 2021. In addition,
the genotypes of nine clinical strains of unknown infectious
source from the same period were compared to those of
bathwater isolates. We elucidated the differences in the
distribution of Legionella species, serogroups, and
genotypes between hot springs and other public baths. L.
israelensis, L. londiniensis, and L. micdadei colonized hot
springs along with L. pneumophila. The minimum spanning
tree analysis based on multiple-locus variable number
tandem repeat analysis identified four major clonal
complexes (CCs) in L. pneumophila SG1 and found that
CC1 of the four CCs is a specific novel genotype with the
lag-1 gene in hot springs. The same genotypes as those of
the clinical strains were not present among the strains
isolated from bathwater.

FARR AR IS DL A RTFIED L EEGLRUT A RIS T
%o ABFFETIZ, 2016 £F~2021 FEO WM, HK[E A O E %
FIA T IR MR (35 fisk) B LU DO ik (46 sk
DERE 81 DARIBGMER D BES T 338 BROLUF 1T
JEHE D AIRBLE B ARRY R AT LT, E7o, [RIREHIC oy
STV REGIR A DRI 9 BROBUR TR &1 7K oy BiEkk D
BEFREZHB LT, IRIREEOMDARITIHLOM T, L
DA XTI WA MERE AR T RO SMITE AR LI,
1B IRBE R TiX. L pneumophila * 3
londiniensis . L. micdadei 7> F B TH-o7T-, IHIZ,

. L. israelensis | L.
Multiple-
locus variable number tandem repeat analysis (Z35-5< minimum
spanning tree (29, L. pneumophila SG1 \Z331F7% 4 O ® clonal
complex (CO)&FIELT=, 4 DD CC DHH CCL ITIFHFEIE T
ThD lag-1 BIGT%A T2, IR MR IR OB
ThoTo, Flo, WK BERE O I BRI R L [F DB AR 70
2ot



The importance of meropenem resistance, rather than
imipenem resistance, in defining carbapenem-resistant
Enterobacterales for public health surveillance: an
analysis of national population-based surveillance.
Chiaki Ikenoue, Mari Matsui, Yuba Inamine, Daisuke
Yoneoka, Motoyuki Sugai, Satowa Suzuki; Antimicrobi-al-
Resistant Bacteria Research Group of Public Health
Institutes (AMR-RG-PHI)(including Noriko Nakanishi)

BMC Infect Dis. 2024 Feb 15;24(1):209. doi:
10.1186/512879-024-09107-4.
% 5 : In Japan, carbapenem-resistant Enterobacterales

(CRE) infections were incorporated into the National

Epidemiological Surveillance of Infectious Diseases
(NESID) in 2014, necessitating mandatory reporting of all
CRE infections cases. Subsequently, pathogen surveillance
was initiated in 2017, which involved the collection and
analysis of CRE isolates from reported cases to assess
carbapenemase gene possession. In this surveillance, CRE
is defined as (i) minimum inhibitory concentration (MIC)
of meropenem >2 mg/L. (MEPM criteria) or (ii)) MIC of
imipenem >2 mg/L and MIC of cefmetazole >64 mg/L (IPM
criteria). This study examined whether the current definition
of CRE surveillance captures cases with a clinical and
public health burden. The identification of CRE cases based
solely on imipenem resistance has had a limited impact on
clinical management. Emphasizing resistance to
meropenem is crucial in defining CRE, which pose both
clinical and public health burden. This emphasis will enable
the efficient allocation of limited health and public health
resources and preservation of newly developed
antimicrobials.

JEYIE FE AL B A AR (S F U DAL/ AR AT IR PN A A
(CRE) J&GLIE D Jift (R FEHED 2 Y LA ARFET 5728 | Jm A
R LODBEREMAT LT, i 315 61055 146 £5(46.3%)
DA LFEAE |- AT ~p A MIC>2 mg/L %=L, 169 £
(53.7%) IXTAIARLFEHE | /I~ MICZ2 mg/L o2& 7
A% —)L MIC>64 mg/L DFHEToL Tz, [AI~0a 5k
DB EHIZTRITT XTI~ —E R TR,
ZANMPER 1.2% T, (AR SR LI | 27T 67.8%70
AN F o~ —BRARF B, ZAIMMESR 65.8% Th o7z,
LU L DRERINSARAG L LN LRI N R~ —F
PEAERRIC R DEE D i Y IC B R A E <A 130 H X M 2

HAR LY B DD R EE X HIL,
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LC-MS/MS (ZX B ERM: T I HOM BB oIz o
<

RIOMEFER, EAHELD

A R AR SR HERE 64.P136-144(2023)

EE: BRFIVE 8 FEEONERNET I A R
572 FELO N 7 m n BRI LD MR A A RS L0
ANVE— B A XD 723 BRVAR & . LC-MS/MS Tl
BT DIE R WL DB R & AT,

A, AT, 2o T &MEE T 1 FEO AR
IZEDBMENGERBRORE R, 9 FEHDO R MIZIBVT, WIho
TIVHED 70%~120%DEE | 15%AT MO I TRIE G DAL,
ER TIRE 5 mg/kg~6 mgkg & T D0 HEEL COARIMEN
e iz,

25 ) MENTRRE DX T 5 T F O
A AR
INRAETAE 87. PA34-440 (2023)

HE: R A~ORT ) L7 — OFNERICEL T, Tk
AVNZONTEEDT,

1) 7/ LOEFIFTWRIER, kA RIS IT M TERET
H128  BRDAD T BIBGURTE DI PE A HELR TE D,
T DSEMTIE AL RS 2 AR 151 b~ R G RO Jk G
BFEZ BT 2R ENERIRICEL 5% ORES 1%
OB,

RS DL BRI, EHE AR A AL T
TR AITHRE RO IR EATO 7o O DI ML S I FHED K
HbND,

2)
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<HEHBRFER>

Ciguatoxin Analysis for the Outbreak Investigations using
SCIEX LC-MS/MS models
Tadashi Yoshitsugu Okubo3,

Naomi Yamamoto!, Nakatani?,

HEHNEZIE T BABICRTERENORHENY
R ZZ—BEICBITAXRS AL —ERREEE T D

Chieko Nakata*, Naoki Yoshioka’, Koichi Murano?, Takayuki
Nishiyama®, Masanori Shinto!, and Naomasa Oshiro®

!Sakai City Inst. Publ. Health; >Osaka Inst. Publ. Health; *Kobe
Inst. Health; “Nara Pref. Inst. Health; Hyogo Pref. Inst. Publ.
Health Sci.; ®National Inst. Health Sci.

International Symposium in Okinawa, 2023, on Ciguatera and

Related Marine Biotoxins, November 13-14, 2023, Okinawalapan

P55 : Using SCIEX LC-MS/MS, the conditions for measuring

ciguatoxins were established by monitoring [M+Li]+ > [M+Li]+.

CTXs were detected by SCIEX LC-MS/MS at multiple institutions.

The results of LOD (0.011~0.17 ng/mL) and LOQ (0.036~0.57
ng/mL) showed that the method could be employed to CFP
investigations (0.175 ng /kg CTX1B equivalent)

FAFR RO BT, ATy 7 AR D LC-MS/MS (2
TN CHFR DG EAT T, TV — AT BEOT
FURANAFT L ELT VF Y DA ES — 7 v heT 25
Wr T IEEMESE LTz, S AT T E TG ELT, CTXIB ¥4
BT, M FBRME 0.011~0.17 ng/mL, & & FFR{E 0.036~0.57
ng/mL & 20N FIRE CTH LI LA MR LTI,

<ERFER>

FEREER Y DENTIND HL X D RRYLENRE
A4 AR

o T RS

5 98 [B] H ASHER - A2 M fie
A, ET7IV¥ETL (HR)
BE ML EOREE T, B aR—MNH. 2
WL IR R R TR BN RE D R — MR AELT TV DD
DEEBZHND, Fex L, ZORBGRTIEO R — AL,
BXRIR DT —F7— A= NI HF 535282 HEL T,
TR TN OFERE B E R A MR ST 2 Mk N5
7 BIEICIROAEA TV D, AR TTIE, 2016 4E~2018 4FiC
BRSPS G PE RS O 85%% /1/3—35 550
WRDRT ) WM T — 55 Ll
AR R AR ORGLENREDE Y VNTR {ERSIARY—R L4 E
A ENRERL BT R RBR D FIEOHEE IR E 12D T O M A
35,

HRES2 2023 4 6 H 10-11

(AT, T E RS DR,

73

RAEHALE
MR- AT, BEA R, A [
M TR AT TERT R YSAE AT

o 64 [Eli s A A AE R L B HE 23, 2023458 H 24 H-25 H .
VBRI IR R AT 2 — © 7 FHsE ()

HE Ao aRIZ—BEILIF T\ —EERE (GBS) X
T 4o — FEAERED FATRYIE D — 2> T D, AWFIETIL,
ZNHDOFRIEIC I GTHEME SN TODYRA VT PEA A
f5Fcst-11, cgtA. cgtBOIRA R UAFTIA T HZLI2ED | IIER
IZGBSHIEY R NGB H L BT Z— B O S5 F e A4
BT D2 BIELT, M TTNE ST 28R MR021.6%,
AP EERIED18.2%H 5GBS HIE I B 54 Sest-11, cgtA,
COBARRIH ST, LI=p3o T, Bl L5 DI+ 2y 72 i B
T A ERAIZ— B R FEORIELT fid T HCBSHIE
DYART A TNDTENTRIBE T,

DRBEDOHBESNZL VA X7 BE O ERTFH - BIZHRE
1% (2016~2021)

AR, AL, RPE ST

P T ERERL AR JEAT JRYAE D

H AR B PO 2> 550 RI4E I R 2% 20234E8 29 A -30H . T
BIATH A1 2t Z— (KBR)

BER VUL RTREIIV AR TREEL S SR T EERKR
WRIETH D, K TITRRBG N VA X THED L ZEG
BEino D, ABFFETIL, 20164E~2021FE D HAM I, Hulgk

A OSRE R 3 DI R M (35/ia%) 5L T DDA
BB (A6HiF) DB FH8LDNRIN G R By BES -

3BHDL A RTJEEH D /AR DLE BIZH R A TR A LT,
Fi. RN BES T &G IRAS B OB IR R ORK D et {5+
T LW 357K 53 BERR O TBAR T &% LhiR Uz, IRIR & DDA
RGL ORI T, LA X T @B MIHHE - 85 OS5
EWA AL, IR e CTiE, L. pneumophilak 3£, L.
israelensis, L. londiniensis, L. micdadein’ = Ch -7z, IHIT,
12F5<
BiFsH4>
®clonal complex (CC)&FIE LTz, 42DCCHHHCCLITIHIR
BB T CThDlag-LEE 1T E2H 5, IRRIERIZEEA O
B F M ThoTe, o, WK BERO P IZER RS RICE S
FRNIFAEL 2 5T,

Multiple-locus variable number tandem repeat analysis

minimum spanning treelZ&Y . L. pneumophila SG1iZ



HE T THRVANZBBRHEINZRF BEHRBLOVNRR
L H B R — AT AT

BAEZ  WHERE, B KRR, s

PR TR 2 ZT T SR

%44 I8 B AR SIMAEY RIS, 2023 29 A 21—22
H. KIRASZRE, KR

LS AR AV AL RO/ NGREECHIFEL | R, T 58
B L OFERAE R 3D, AFEFKTIL, 2019 FFEITHAEL 2 14
DEHEFH, BETUN2016—2019 4512 I L7/ R Gu
BIBRS — AT RCBT D, YRTANLADMKH BT
RUZHOWTHREN T 5, VPRIANZERRELI-EHE GEVY)
13 2019 4RHEIC 2 fF, RICHERRD DI AE LTz, Wi D5+
WL GL2 LRESI, VPL FANO—HE R LI-E2A, 1 F
BB L2 F6 BIX 1 EHEE N Tho70, /NG T IRV —
NATURAIE, 2016 —2019 FEETE 172 RV, 2DH5H /ay
ANVR BRI AV AT T JTA )V A T 17 A )L AR T
&7z 53 1% PCR L12&ZA 19 HEPDYRT AL AR RIHE
iz, 2095, 2019 F T 2 RS L, 2 fFLd GL2 Tho T,
IHNHDTENDL MFHIZRTS 2019 FEOVFRTANVADT
7% GL2 SHEEEShT,

TT IIANADES ) MRYT I X oM i O F OFATHR
BAREEZ, RILATHY ., KER T PR eRE . HRE.
AR, [

P T RERERL 20T SRR E

AN 5 AR AT A E B T S5 AR
SWFE2. 2023 4 10 A 17 B T RZEWR SUEA— (7=
=—F =) | Kk

EH N7 T /UAVA (HADV) 1%, WHEEZ ., AR, TH
i T, IR E R 2 IiER 2 5 | 2§ S DNA A
WATHY, 7 /LA XL 35—36 Kbp ThHd, YUAFFEFTIC
2018 —2022 FRAITHASNI=T T /U AN ARG R Gt L7572 80
WALl Miseq (Illumina) T a—h)—RF —4Z 5
L7, 80MRIET X TOa 7Y —MFI A6, N EER
W07 HAAV OB T3 03> T, WHEEASIEEGR 7R7)>
Hix B fll C FENZNE IR IS D Y B G RAR IARDD
ITFEIC F SRSz, 2ozt A f D fidsiiEni
2, B G HiTmHEnien o7, B filx 3T HAdV-3 T
BRI Z T T 0D > — 05T, CREITEARIZ- DV T penton £
FEOFRINTB W THBLZ R THLZ LN RIBINDRE LR L
Tpolz,
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HETHOTEREIZBITS NGS O AEH4

WA, PP SAREE )RR

P TR BB AR JERT SR YE 5T

BAEMAEMEIR RS 43 BIFZES, 2023 457 A 5-6 A,
LA T T (I &)

ZLE : SARS-CoV-2DEG L R LUK, BRKE=2Y 7 D=
DDT ) LY —_AT U ZADBEENENTRIS 4L, NGSEE A S
2 EIBEDNEZEIZEINL TOo T2, 4714 R AR a4 JLE
2T, BALENGSEE DIHNTEAL TN DN TIEEL
O FEERF T N % DR L 72> TS, M TR}
SEAFFEAT CIE20164E LA L 3T HDMiseqZ B AL, #FFEH)
ICEHREOME B L O A N ADEM TR R L CE-, #hE T
TIFBEIC, FEZEE OVNTRY T AL — DFNT0L DA R FE D
S S SEAITHE B (CRE) OB PG S5/ 8124 T B A
ELTNGSZIRD AdL, 7 LFRHT OFE R AATBUINTE LT 5L
VOB AZARD TND, AR CIXENOOREBRZIEEX
NGSZATEURAIIE H L 7o H T2 O DS 73R R ST
DN THERR L7,

HRETHICRBTDTANRERRLELTZS ) DT OVT
[N

PR TR TSR JTRGERD

AN S AR AT SR R E T # S A LA
2. 2023 4F 10 A 17 B, |ATRERUbA— LV (7=
=—F =8 KBk

BE AT —7 =P — (NGS) (3 - R DA # AL
(EARSIREEVS ST I VAONE T RN R b i AT 2 YAl
THEASFIHEN TS, NGSOFHD—2LL T, Hih&Ehs
MR 7207 — 2 BT ORFRER DD, ORI EEAENL, AL
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