ISSN 2435-2098

AR EAEIRIB AT

CEWAS
2025

Kochi Public Health and Environmental Science
Research Institute
No.7 2025

O,

e AR AT AR BR S SR T




L C I

e ENRE AR BRBEAFZET I, AR 1T D IR OEM AR KX ONBREEATE 2 B 70 - Bfrr 22181
MO Z DI & LT, B, FRAIIEER K OMERONE - BT - B EZAT
O L L BT, BYERLREPER E O/ FES . KE R & OREEGYHELITE DO
UNZHRHETE D L9 A EBITMVAHATEY £,

BT DK E REEGHEFERCTOHLIH M an T U4 NV AEGYEIC L VAL NE 7o o T2 Y4 FT
DRI A EDMEFFPEIZ DN TIX, MR fERseH LG (EYYE) ) OREITHED . FE
BN A B 2 7o T, BIFRIERE T T O MRE Y X T A DOE A L DA DR E
B2 21T, fEROFRE~DM 22 EDTEY £9, ficd, HEL D BEFREDOMR
b, ZERBED AT E ORI TE S8 om BICSE hEERTEBY £7°,

AKPETER ClE, S 6 FEIYMFIEFT NI TV E LT R ER AT A I TAR 2 BT, B
E, HEFE, BRBEEOEGRNE OFAENEOMEEZED ELOTEBY 9, fR4E
BAENBTIX, A TN T A IVADERT ) MMENTCIERN O RS O 4y 1 E iR
HAREAETHICKHIS LY I A LY S DEBREDOKRE., ERRESBFTIL. K
SAG G BN 30> 2 FHA R SEOW) N 35 1T D ERTRINIAR I B9~ 2 SERE R A %5 D 10 4 45
WLTBY £,

BIREO T 2D ZTHIINEHM L EFET L Ebic, ZTEEVWEEEZRMORWTER
ZRIFEWETIEENTT,

Lthl b, RROBETLZEZRES L, ARREOMRICTHES T 5720, A, if
WHEIPAVTEND ETOT, ~BOZHR, TWHHZ2HBY FT L HIBBOHPL BT ET,

AfM84E3 H

e KN R A AR BR BEAT FE T

ok WA '



I ARG OB

I AT R R ) 1
A g R R R R 2
I RO IE . R R R LR LR R R 4
N = N7 R R R R R R 5

I SF06 FEEBHE

R T ) o R R R R R R ) 7
ARENT Vi RO = - R R R 28
I - R R R 31
R A R R R R R R R R 32
G L 3 et 392
B Dl eccecceeetattiittiitiiiiiittitttttttttitttttttttatttttsetnanns 33

M FAEHERE
1 GRS DIRYYERT THIRA (2024 4F)
dtiw S50 -0 E -1 B3 Tor B - kK —E

2 AN T A INADET ) DEHTICONT
g B -9 ETh -0 #e oo B
ﬁ}zlg *%%U-I*T @% ................................ 43

3 AN TR SR E Oy T F5E (2012~2024 )
FIL ET-ATHE R T B0 AR B e 58

4 EHBRNOBRE/KIZEIT D Escherichia albertii D1 HMR
EH R - fgilE 55 - Bl BRE - OB sk BE
Tt By - *ngg 94;?% . U_M:]L e I I IR ) 65

5 AR OREIBIEERA — 5 39 W SN 6 FFAE—
NI AR - fnk 35 - Biph HE - = B3 - Bl BE
IAAS —BE o [Ibf B e o o o v e e e e e e e e e e e e e e e e e e e 71



6 VYXIAXTHEHETIHIANY L S DEREDOKRT
FEH MR- AR S IR AR e e e e e e e e e 77

7T GHEFEEITEICEBIT 5 KA RS ORI OV T
'EE:.;’EEI @ﬁfﬂ_yﬁ E%U-IT N A 80

8 MWHHINEMEEE=Y 7 IRHIZOWVT (2012~2024 F-FEFHA)
i MK - B4 W NB BEMHK Y UTF e e - e 90

9 WA OSRREMLATHEICR T S 1 HHIZSNT
4 et JIRE - A B -k =V - i E i

%ﬂ:@ ;@ﬁ ............................ 104
vV &8
1 EERICE T 2 RRERSEHE ORI EH AN NHE —&

B B S - 110

V hEEEERSCIE - FRERKRABHES
1 BHRICBITA~ X =B XA RABEENY 7 v F 7 IRA R T A
B AZTh - IR —E - {EEE B - N BE MR EE e - - e 121

2 RAKLBERLY 4 F 7 HERIMAIC 31T 5 ELISA Bl o fit
(S ST VURE JEI B SR SUINE = N DU 124

3 EARICET BEDY—_A TR
Bt 8Ty - For B0 - (el B - B0 E -k . - . . 125

4 REAREIZET D NGS 2 W2 A X 7 ) NENTORRET
o R BB B0 T BV - AR —E
)[“j\j %{j{ ............................ 127

5 mHMBENEREBRRGICIT D/ 1 YA L ADBEFET
Mtk E7h - ek B - B0 - Ton B0 - IR —E
{ﬂ‘*j‘ 7@%& . {fﬂ]% ;ﬁ;ﬂ ...................... 128

6 EHICEIT D Escherichia albertii DFHAEHIZEIZ-DNT
i BRI BT - BE B - e - B BE
HE Bhd - Tt B0 - AR —Z AR HE - oo e 0 e e e 132



VI e

1

HASKLBEEN D ERIRZWTITA 70 BRI K O IR ROAE 1
o N S N T I R T






I

T AEBREEH

FFERT DR R







AT
AHE31
HEFn17. 1

20.7
23.4

24.7
25.1
25.7
25.10
32.1
39.5
39.5
39.6

41.4

42.1

46. 4
48. 3

48. 4

WMHTORTE T 5 A RBR=EN
I ATRICERE IND
BEAEATBODN B EZATED B 7 BE L .
BRI TS 2 & e b
B S DT DR, R E BIER
L. TR G M OV BBl oy
ML CEB LT 5

JEAE (T B - B « ARARES R
FEEIC LY, o EAMZEAT
DOFREFEMIREIND

B a: (128875 W BEH 55 (6 BF) /&
[ (3EE) & Brée 4 5

B VR AE R SR T R 1 SR B 3 A
fansd

5 0 A AE AR ZE T IR HLE D3 A
A7 S AU SR B AR R AT B
AL 225 BR R | 99 R EAR RBR L £
e BRAE R O 1R 4R & 72 5

AP (140 BR) BRAL 55k =2 (68 1F)
BRZE AR BR R (125F) . OV B 2
(11ER) 3k

L (OB A EE | HiH (361F) Hu it
i 5 fh AR ATF FE T R T T A S i IE
Ehb

5 0 A AR AR ZE FIT LRI A3 A AT X
% (i 0 W AR ATF ZE T Rt 1 2R 151
BE L)

3 R AT ) (36 EF) D B 5
W& N A B L A
T A IV A JEIFE R & HiEk

Ve 778 A R A 5 il 2 R T oD B X
WP, KREER E2R K OVHLE &
B, BRE, EHEIZYTH
1 N WA T BORLRS R I 23 A S,
TBSER, A, B LS, B
PRIGERER, R b B 0D 131 43508
il 725

(v Jen B A A= AR T T LI BE 1)

%

Ve 778 2B B A B T AR R T 3 BE L
Ehb

R AER G T S B
INEOEB & TNE I X
— B

KB E I L (REEARA
JTERIC CaENIEE Y 2 —(K
KB KER FBRAEROSE
&HD & U TRE

51.

55.
61.

Rk 3.

15.

19.

23.
29.
31.

31.

%0 5.

HABBRER ST

N

BEWoR T A it U | A AR e SR
i 5 i AR ATF ST T R T T A S S IE
Ehb

W R B0 A T B S & A AT
INERG IR v Z — 3B
MEMER g 2 —
R RET S & DA R
(AR RERE X1 L
CHGE 6 1 B IS oI s
INA FoNY — RRPRFERRE B
S 2 MR BRI 3 MO
R ELEEHHE E OB (47 BF)
1R N AT BORLRRBLHI o0 S IE L £
VY, RESER, AREFHEE, (R
SR, ARTERL A O 1R 3 H] O
WNESHLER S ED B D

MNE LT 2 — D A
WD EEERE, RAREE
Bl KEEL KEROABHELE 72
0, A E BRI e
A L 0 S 3 R
fEEAERICEBBE & e 1k
2 AR & 72 D
AL L 0 REER I 3R
TR FRR I TR R N A TR R
SRR L 720 RESERE & O 3 R
LB
IR v 2 — D R O
WICED . AEHY . KERHEY, K
BEHEMO 3 F—7HICER
BERECCRIC L 0 BSOS R4
HFRE 725

PRI AR AT 4 1 HIBERKIC
R, Bl

PRI A RS IT 4 2 IBERIC
R, BREEMSEE X — D3R
A LB L 0 B AERIEET & BR
= A o o Wl DI 28 /e
(A BRI IEAT ) ICA R
Es, A, PRI, iR
SERR BRBE AL ERR O AR A & 72
5

L3 A O A I Y S R o LAY
SRR E 72 D

BB e L o & —ICiR B
DN



2 ik O
(1) o

SMTHE4H 1 HEE

7O
Rk 31 4 3 H
A iE - R
i SREEkE =2 U — M5 PR (RIERTER ST )
PR AE
1B M ihitE Ak ¥ — 449.49ni 3 EEREMEE 40.16n1
1 N A% B e R R A A 195.05m T LILE— « WIS 46.7011
A EEEFZ RS EAS 11.96m RoNE1 18.26nf
k=R 156.98 i Br b U RE AT AL BR = 61.83n1
DB = 74.56nd fxiﬁﬁ&%ﬁéiéﬂi 15.081nf
Hh ] [ 2k 5 AR TR AR AR 28.84nf T REHE 32.27nt
=N & A 16.24nd T RE I E Rl % 15.24 i
B FiED 467.04d R 4.43m
7t 1400.16nt KE M= 185.82nt
2 [ AT 47.08m VAR = 7.33nt
0 U = 44.37nt T 9.83nt
YA L AWFGEE 35.48ni BrbEaBR = 1 40.54nt
A= 24.11nd MR AL PR = 68.76m1
A FoNY — R R E 26.30nt A RERTALEE SR 67.45n1
TR E 5.35m T — 2RI 54.84mi
[E[TE =S 6.11nf NVEN=-G) 11.81nf
JEBR= 8.67nt Ze Rk = 21.96nd
Ze SRR = 8.35nt 0T R 44.81nt
B 14.15nt % 8 han = 30.75nt
F o N —= 3.26n1 NSy :1/7°I/‘y4f~§ 8.33nt
H IR PE R 66.81ni 3K JEE 10.15nt
HanE 19.16nf KFFE 2 12.25nf
PRI fi == 17.73nt K RFr=E 10.30nf
FRARIN S = 11.64nf BRBIABRE 2 30.30nt
B 45.47m R 2 33.45nt
1R R =R 11.17nd N ESN 238.65nt
LI = 7.29nt 7t 1121.30nd
IRIE= 6.42nt
A I 57.14ni
Verg PEiE = 38.69nt
BB 39.07ni
R~ 1.00nf
(S 12.750i
% 6 fhar=s 58.56nt
KRG 1 81.11nf
ArE= 21.91nf
FHE 173.30nt
REE i s 21.96nt
%5 30.94nt
%ﬂﬁ% 2 43.77nd
T ANRA LRSS AT 13.84nf
KAEY - IS E R R 41.55nt
A= 3.88nf
T - I = 11.03nf
Nillaegi B =g 34.89nf
NESR 285.2611
7t 1379.57nt




4FE RIS E 39.80nt 50 (HE A 44.50n1
GLP EHi= 36.41nt X E -G R 111.57nd
AR 42.97nd DR 1.2 149.96nt
02 MR 51.48nt b= 27.86nd
% 3 = 33.10nt AR E 23.50nt
%0 4R 44.04nd (Fn=R) 10.06 i
Ze SRR = 26.02nt A== 2.40nt
ay7 L yh—= 6.07nt Us 1.32nf
R e 3.03ni B RE s 22.78nt
AR = 12.89nt (Fn=R) 11.45nf
KFFEE 3 11.43nf i = 2.73nd
4 TR - 4 Tl JAiL 2 34.16nt Us 1.61nf
VRIS == 18.49nf FHE=E1-1 30.02nf
FRARINSZ - AL = 55.69nt HHRE1-2 41.54nd
BT E 142.72nd RNESN 170.74nt
REUE S AR Y = 14.64nt &t 652.04nt
B 3 27.80nt RFE JEEFiEH 28.88n1
IKEH 1= 40.78nt
KB 2 WFIE=E 82.72nt HJEE AR HJ 99.69m1
CERERYREOE Y 29.16nt =)o 27.30nd
BRI == 8.74nt 7t 126.991i
BRIE AT 38.50nt
E N ESD 258.18nt
7t 1058.82nt




STH 4 H 1 A8

— SR

— RES - AR

1 JERs - REICBET S 2k

2 JTEDOHEFFE N OMRSFICET 5 Z &

3 EEIERYYESE R o X —ICET 2 b
EHRSEEESELNE 2 —ICEHT 5 b
R OFHEMEMRES BT 2 L
mHEFELZERICETHIZ L
FTNFHREIC B+ 5 2 &

< O Ot

— DREERAER

1 B K2R O TREICEE 4 2 A e L O IBRIRE ISR 5 2 &

2 BEREDOLREE, WS AR D EW AR AN T L ORI E ISR 2 &

3 WM & D R fEF RO AR 22 ENr e L R BRI A ICET 5 2 &

i S OICBEK DA ) 22 AT E e ORI A 12 B % 2 &
WAEMAEYFEORENI L ORBRIREICE TS 2 &

RYYER AT A RAE BT 2 &

WMAEMD T 7 LRSS, Bis IS 2 AN L ORI E ISR 5 2 &

A5 12381 2 b O DIED, REREOHEE LR REN 7R OB IZE T 5 2 &
HS R AR B LR (2R T D A 5 12T D b DITER DHHE K OB 8B+ 5 Z &

© 0 3O U~

— AETEAR R

1 B PR BRI K 25908 O TR B3 2 FRAE Itk ORI A IC B+ 5 2 &

2 fRFHEDLRFE, BYHESE I24% 2 B 2 A 2R SR A ZE K OSSR BR R A IC B 5 = &

3 BRI EIRIC K 2 R GRS R O W 77 e O BR IR A 1B 5 2 &
4 5 K OCBK OB 20 22 S I 7E K ORI R A (2B 5 2 &

5 EIMEOFHENIL L OCRBREICET L 2 L

6 {LFWESOREMIEICET D2 &

7T TR AEICET 5 2 &

8 EWNZER G DB ZM AN ZE K ORBR R IR+ 5 = &

9 BB OFEMNIE N OCRBREICET S 2 L

10 FEH S OBML R 22 L ORI A 1B 5 2 &

11 SR OB AR e OFRBRR A I2 B 5 2 &

12 JEHRE DM T N ORI EICE T 2 &

13 A ST 2 H O DIED, EIEREOHEE I LB ZE K OB I 5 2 &
14 HURREERMRE IZXT 2 R1E BB 5 b DR DTHE R ORI+ 5 2 &

— BREEFFER

1 REREICHEDER, AERER REICET 2 L

(1) LY - FEHOSLASE (TWOEEEENE, KRR RE)
(2) KA (FHREARR., AFRRIGEDENE,. PMas 55 734T)
(3) KEHA (AIFIKIRSE)

(4) BREZVG YL I3 DA EL, AT BRI R A

(5) BEE (Wlzepkbass) - IR - BROWE

(6) [ERFFIFHE R (FRMERSE)
2 BRELRAEITFRDHHE K OFBRIITEICEI T 5 Z &

(1) KE. K& BEEEDEIZET 5 EnsE

(2) AL E ST & 2 BRETG YITAR 2 ST JE

3 BRETIRAEITHR D fiti i b OMLBREAR OFF BSR4 5 Z &

4 BB OVAEFEOHHRERFEOIRICET 5 2 &

4



4 BB ORE
(1) TRE DR
SMTHE4 A 1 AHAE

Tk = e
Ul 7t Jigk N -
ES =EE A B
T s HEAE
I | BRIER | ey | 0l | REE | b EH | ma
B B=s 1 1 1
b/ S 1 1 1
ik R 1 1 1
s - A 2 1 3 3 6
PRAERL S5 6 2 2 10 10
AETERL AR 2 1 1 1 5 1 6
BRI R 2 6 4 12 1 13
& 7t 3 11 3 7 7 2 33 5 38
(2) WkEAE
SMTHE4 A 1 AHAE
R Tk % 5§ pa A Tk pa K %
AT Bl W & B 1
¥/ Bl U &# W T
U AR £ () B oA — %
£33 i b/ Bl B A — =
! * 4 |F — A
wBEF— 700 o o ¢ |0 |E RSB W R
Ble m 5 — 7| maw s | ! SERON
B |x o= o oxow [ % R WA R
. ) Wk om o3 |7 " VTR RS
& |aHEEmEAmE|l oM EF RAERERBE) B B R R
[E] n n X % T
U oo i
REFBERAETF 7| 11 F i
= — = i
WERYANLAF—T| T B 5BV j; < ; ~ . o )
R E T — 7| ¥R T ’ oA
ERME T — 7| B M ORRE + A o R
| o " . i n MO ERER
T fF B o oB| b B BE .
i I W ERE B ! G e
B , v E _ B I B B O
2 ) e {% | 7 g X K X &£
- 5 al & ow o= o " 4 R j%
n B M & : Z:T 52 . ;Zf
PR & +=
" NoE EDE , 2 4 — 3
SEHFEEFEABREAE] X ) B =







0 56 FEEELHE






1 FHEoBITIRM

ETSETEERE)
1 BYYEFHRE 72—
[RYSIE DT Bh R OVEYSED BB (O3 B RIS B Bk Ok 11 4E 4 A 1 BEfT) 1o
i L T2 BGYER A B A I C W TE B E R o 2 —) & LTRINTTIRA L
TARGSEOPRIAEHSR « 95 & & bic, TOFRERILL TV D,
FARANZIE, RS D OJRHIC X 0 BYUE O CHBE S AR L, B - A - EgE
TERR L Tl — D= DB BB 2T L TAB 2 & & bIT, RS, PRSEORREE il L
T3,
FHOEE T, FATOME VIS T NEER] S MEWR) 2nd & & bliT, BYYEDRHES T
B2 L CRYER A RFONT TN D, E72, 6 AR E [ Euie s A mhm i d e

%22 5] G5

DARSAE L A~S6 AR 12 1) 2R L. BEYED I EHES ORI E O

SEERA LV E LD & & BT, BIMEANC 3 DR D & 5 & = YE DFRARITEE
DWNTHHT L, BELT,

F 1 AREFEEREOEHO & o Io 2EHREGYE  (BFN 6 )

ok

KRB A

HBEA

48

8H

98

10H

118

&
ol
oy

128 | 18 28 38

2

a8

6

9

3]
FN
=
31
o
g

3

Fa'E it KRR B R

1

ARIF 2%

EEMEIMTURADIERRH(SFTS)

DONRIE

Sk

BAFIBE

<37

LUK R

T A—I\Ff

AL AR %

N i Jo i jo =i o i |-

DILAR2 LR AR B MR RRE

AR RS

BIERAMMEL Y RE RS E

BREXERERLERE HVRRMEZED)

BEMAVINIVFEBLAE

7Kg (ABhl)

E@tts) IhaviRE

WER

B

6 3 7 2 49

EL:L3

1 1 8 74 88

1t

21

21

21

19 12 26 90 297

-

HA{T

s N (BT A CHEED




2 EREFEENLHREN D D EAIEREYYE (56 FE )

— . -
g,ﬁ P4 48 | 58 | e6A | 1A | 88 | 98 | 108 | 11A | 128 | 1A | 28 | 38 | %3t
O R A S = 425 70 14 70 51 46 41| 168| 4,671| 7,054| 476 78| 13,164

COVID- F oo TR

19 | g i e 478| 677 764| 3.451| 2,713 811 473 239 898| 1,941| 940| 586| 13,971
WS B R 28 36 30 51 14| 24 8 25 16 10 17 20 279
ATV AL W BRI
0 JE % 291| 331| 343| 257| 214| 146| 233 261| 315| 206| 238 246| 3,081
&G M WO R 222| 362 240 249 233 192 206 171| 175 283 491| 730| 3,554
K 1 18 20 11 7 12 16 10 16 29 19 7 10 175

. FOOR 0 67| 462| 633| 377| 498| 536| 947 566 222 28 5 3| 4,344
NTA

5 B AT B 2 3 1 1 10 24 60| 111 83 57 352
- 18 39 37 20 34 26 35 32 13 17 19 21 311
NN F 9| 131| 214 125 72 51 34 12 3 1 652
AT M BT OR % 5 2 5 3 1 2 1 2 3 2 26
RS 77 A b 2 ik Be i 69| 137| 184| 417| 442| 110 59 24 8 15 53| 128| 1,646
fOME L PR A B 4

AR
Vo AT M MRS I % 1 5 4 5 2 3 6 26
PEdy 7 7307 AE 7 7 4] 10| 10 8 7 9 5 8 9 8 92
‘E%%/\/V/\\“X?{/I/X

STD | o 5 2 1 2 1 2 1 2 11
RE=arvw—~ 1 1 1 1 2 2 1 1 2 12
oW R R 1 2 2 3 1 2 1 1 13
moE M B OB R 1 1 1 2 1 1 1 8
o M B % 1 1 2 1 5
VA2 T A i 5 3 10 20 16 37 40 82 61 59 40 20 14 402
77 2 Y7 M % 1 1 9 4
(& 5 13 IR <)

T TR TR T
(029 A NAIZIRD) 1 5 1 1 1 2 2 13
AF U A
Ty 21 32 21 12 15 25 32 26 22 38 31 26 301
= U o it P %

OB O Y 1 1 1 3

5 A it M ek IR

& e I 1 1 2
7 1,664| 2,325| 2,524| 5,076| 4,356| 2,038| 2,190| 1,642| 6,510| 9,780| 2,402| 1,940| 42,447

HAL . N (i H o A %cctEq

2 SREEEEELNE 2 —

HIERIRIR L9~ 5 723 TN A DOYEHHHNEEE A X DAEFR (HUERIRIE LT3R OHEE

%ﬁé&@)&&%L\ﬁfxiﬁx%@éhéW£®@ﬁi?ﬁ%lé R (RSB )
Zijfn & L7-BHA B Ch D, ZO7®, A 3144 A, KUEZEENIHE D EEINRICET 5
THHROIUE « $2 N NRREAOERZT O LR E LT, Y [EERc st > % —) %
FRIE L7,

N6 LT, [EOEITIN, KN L5 HEOT CHRHCE T CHEEFEE 2> TD
BAPEIC BT DR AR b LT,

5~6 HITiX. B0 3 N D 3 M L7- KA L D28 - S~ ORI %#6Eﬁ
BREEWFIERT & DILFEWFZEZHOUNT | RNE OB PEREEL & BUHEDFARILOBIFRR L & 2 V4%
DA X MZBITHEHEY A7 FIZET DA L 0 £ LD THR—L_— VT L, EM%&E%:
1727




7 HITIE, BREEFAMR - THETRS CoEE U, KRN & 2O - SHSRICOWTHI T TR LARN D
FRDEFEA N b [T AMERD T ¥ ) @i - FRMCIME L, BAHE B0 =R 25tk L
7o ALBL ADKEEL S &Rl LT,

ZDIEA, WBGT 3t GAHEFREGHIESS) OB LAk 2 & & HICIREEROFT- 2B E LT

(RBHATGRE] (oo U — L7z,

3 HERREONEIEEE

BAOWERT: - BYEAEAZERERIRAL, B OO0 K OB D ORRFHEES 2 LR D AR sk
A M OV S DR DS REME 2 WEfR T 2 7280, NEIREAY, BRI L DB P 2 Ik L
NQAYSH

BN 6 FLEIE, YSED T A VAR « BRI RS 5 PG, mn R R i R R 5
(ZHAS &M L7 i O E Y - BYEF RO OV AR, S CibdE Sh 2 EIRGE ORIKIC
B9 2B D A it - < AP A L P LB a—%FE L, BERIEREITV, BB LT,

4 MEFEZES

UPNZIRWTEfIT D N a5 b T 5 Emel T - EFSRTEs, [EADORENR OB, fEA
TEHROME, OO MEAIBLAL OREIBLE D HEUNA TS Z & & BRI [ EAEREE
FICHTREEEERE S ZiE L, ML RAHFITC OV U mEER 2% CE L T 5,

ST 6 AT 11 HICBIE L. S0 4 EEAGRD [ HAKEEZNY &7 » F 7 UM A0 ] K&
OFD 5 AFEAGRD [EARINICEBIT 5~ & =0 AAKBEBYRFUADRA R ) 122\, if%E
FIEOEFE DN ARSI,



(ESREar Y|
1 AEEE
(1) RRYUE TR
O RBIJEFRAEBMTRETE
IRATE SRR (13 BEBE) 2B T< A1, MEEANA <VREE 796 FRIIZ DU N THEE

RUA NARE LT L, F T18 D 7 A VA KOG 13 HEOME I R Sz, B S
FRITEFR a4 LA (SARS-CoV-2) . ~ILSAT A VA LT 1 7 A VAR Fik G
72

# 3 EREFAE AR AR A SR AR (0 6 4RE)
(] ik % fii %
A LA 764 | S - BRHIR 718/764  94.0%
i 32 | ZofE - MR 13/32 40.6%
al 796 | S - BRHIR 731/796 91.8%
F4 BRI (4 6 )
TR wwEr
TT ) UANA 18
TARBETA LA 2
TUTFRTA LA 97
AL A LA 127
E MAF=2—FTA LA 3
ATV TA LA 82
JavA VA 18
NG A TN W T A LA 4
RS A /LA 3
FA ) TAIA 91
XA VA 1
PRI A ILVA 1
oo F A LA (SARS-CoV-2) 271
ARV T Ray R« EFTHRA 8
ARZT Ay HAHTaT 4T 4 A 1
AR TA4BAY A I 2T R 1
E DOHR IR 3
t 731

F7-. WEEEOEESZR ST (VNTR) KO LS~ AMMHRGPHIE B fiE (CRE) 4
A FEhE LT,

10



7 A E RS SR8 (VNTR)

RN OFERZ IR D b B SR IZ DV T VNTR JEIC K 2 s 1-2 5
AT D Z & T, EREGREE O ISR LRHERRIL 2320895 2 & | E RN RS
BRDT — 2 _X—=Z ZAERL L, YR « TRYLRRIE O TR K ONRERZ D RIS TR R
TSI THZ LA HRE LT, PRk 24 FREED) DR AR B A (4 T2 PR )
FEEITHO-TWD,

YETTIEIER, FZE OB I ET 5 2 ERERSIERO 5 6, Japan Anti-
Tuberculosis Association(JATA)(12)-VNTR ZoATHEIC W BTV 5 12 8k,
JATA(15)-VNTR /3#HriE TIBII & T 5 3 ik, M AMERICET 2 3 fEkDat
18 ik xR & LT\ e, S5 FENDIE, FvyET Y — - =S —%Hn
12777y MEFTEZEAL, ERC 18 fEIkICN A, 6 fEIRA BN L7-4 24 tHIk A
MBIIMELZERL T\ D, T, ZNETICERBSN-BEHEHRNL, BE
DR E D—BUT DWW THER L. PREEFTOIEER SRR~ E At L T\ 5,

BF 6 T 22 RIBIZOWTIRE 2 FhE L7, BEORKE 12 fEiko—Fic o
WTHERB LTZE 2 A, 9IRS —E LA, 24 RS T—HT2BIKIL 5 Mk THo T,

Wopk 24 412 A2 HAH 74E 3 H OMIICHRA 2 5 U 72 8u . & 333 fufk
Lot

A TSR AR HIE B AR (CRE) B

T VSR ARG NAE B AR (CRE) JEYYEIL, PRk 26 4 9 H 2 5 JIEYYE
RIS < BYYER A AR T 5 5 HAEKEERBAILE ST b, 2F
OHGREANFFEFTClX, Tk 29 42 3 A2»5 CRE & L Tmiiktg & 72 o - FkIC o
W CEEAIMHE B FE DM ATV, BB R FEREE L 2 D WV~ —F
FEADHBELMEZE L TV D, 5 6 I 11 IR OWTHRELZEML, 55 10
BRI D N AR —BBETERE L, &N "AXx~—BBET
V4 R IMP B 4 ffAk7s EBC B, 1 ffAk7s SHV B K O CTX-M-1group A2, 1
FRA NDM B¢ o 7=,

F7o. DA FEED DB R L CO RN O RSB LC, ik o
JEYT RS (RN - FREAT) . [ESTRRYYENTZERT, PREEFTEI X 20 A3 52
M STz, MPTE 24 BRIKIZOWTITBUR ML ER L. 5B 17 BIKN S N
Rprv—VEETFERHLEZ, RSNV ANF~—B#EE 11342 T IMP 2
T, EOHEEESNOFEA 2T IMP-6 Th -7z,

# 5 CRE FRYYEJE HIR DL OFEAIM B AR 7 IR (45 6 4R
. N 5 NN —F | O p-F 7 #~—F
* BIEC) PR g rom T ORI
Enterobacter cloacae 7 7 2 4
Escherichia coli 2 2 2 0
Klebsiella pneumoniae 2 2 1 1
it 11 11 5 5

11




© RBRIUERAT T HIFAZE
BN 6 L O RRYSENAT TR FE T, BNO 3374 (B 127 4. &t 210 4)
W E/T, A 7Y - LA - BILAOPUREE IR ZFHE LT,
F o, EYERAE L LT, 7 X IMIE T HARMEIUARA RN ZTHE L, 7 & SOk
THRA TN P T A NV ADHBL A LT,

A VTN 2024/25 S — R DT 7 F AMEH ENTWDERICRT 5 HI Hiikffhiic
DT, FURCRE R A A U7z, L% PhHC & DHURRA R (A2 EISuE DT &
IR I D HIFUAME 406520 E - LT, FUARAERE WS, ) DL AlVictoria/4897
/2022[A(HIN1)pdm09 # #!] 21.7% . A/California/122/2022 [A(H3N2) #f % 127.9% .
B/Phuket/3073/2013[B (LI % #8)] 55.8%. B/Austria/ 1359417/2021[B H(e 7 ~ U 7
FH0] 24.9% TH - 7=,

BRLA  RLABUREYETH 5 4 LLEOHURRA RITEIRT 83.4% ThH -T2,

BLLA :JB L AFUERETH D 8 5L EOFUREA RKIZ B 92.9%., ZM: 95.2%., 21K
TIL 94.4% Th o 7o, YA TE D EEZ BN TWD 32 FLL LB A RIT B M
71.7%., VE76.7%. BIETIX 74.8%72 > 7=,

HARNA : 6 4725 9 AT CTRNETZ (%K 6 70H) 90 BEHD ML o H AN
AN T AR EZRE L, 6 A 4 BICEM L7 ZimjE L v, HI HFLkEA RN
100%. Brifge 23 2ME B PETURIR A RN 75%i88 H LT,

BB TN W i TN LSO Y A VA DB E BT D720,
6 A BB 3 AIZHT CTRANET# (%A 1084, 51100 §8) OEFERVRZ RS L
TEHRBR L7, ZOBRIKIZHOWNWTY TAZ A L RT-PCREEZIToT-EZA, ABIKEOB
A TN A A TR SR o T,

F 6 JEYREGRAT IR A FE IR T (4Fn 6 4F )
fil pall TR fii %
AT W 337 b~ PR 4 T 5 HI 3R
LA 337 EIA £
JELL A 337 HI A5
ERNIFHS 90 7% HL i8R, 2-ME Bzt
A T 100 75 7% A . RT-PCR #if
at 1,201

12



(2) BRIYE - BRHHEFEOREMLBTS
BEICERNT 2B P FEOIASCREIYEN DN D BE AR, REEFT) O OKIEIC
HEOEME, VA NVADORERAZFEhE L, REEFTE T 2155 O MR, LG 1%
LT,

O vANVARE
T RYYEICIR DA
PRAGEFT D B OITBURIEIZ X 0 | & = R QMU EYSIE |2 DV TR 2 9206 L |
HARKRBIZAY 77 F7, DORHIFY 7 F 7, SFTISUVA LA, Ty T TA N A%
B Uiz, Zofl, LA - JA LA, SMEEMERE, =a—7 A L2 11 BURGE
OMBEZFER L., TA L RTMH SN otz
A BWMZEINRITIRD R
BB OKBIZ LY | BRI ESESMELZIT o7, AR * 1 i,
FERAH 3 IKROAF 4 RIKICO W T/ a A VADOKREEZEK L, VA VA ITHR
HEghot,
U BHREIR DR
B EEWEET) 104 ik (E, KEBVK) IOV TREZERL, /2 v
ANAGILIRIE, 7oA GI46 MikZ i L7z,

F T ATEIKERAERRDL (T A L R) (470 6 4EJ%)
RAEKEHANE ReE | Bt BE PN ER
4 = P R YE ARFHEAY 7o F7 10 BiK
(A AALEEEN - D073 iy 132 22 | OORBFEY v FT 4 RRIK
- SFTS) SFTS 7 A /LA 8 f A
| PIITERE FLrUANE 1R
(T TE AR 2 2 o
" R« 5 o =7 B TYTIAVANSIHR 1A
FRLA « JBL A 8 0
FiE | R R 5 0
Ta—17 A LA 11 BUEYYE 4 0
HIV ) | (ESLESEERTFE AT~
ITEKFE : HIV-2RNA W)
B2 R R R A 0
o (B /a4 LR)
JuagA LA GI] 1 AR
ZDE R (®) i 47 JuaALAGI 46 Bk
T mhE RERY R 10 0

I ANVAL—T TR 18 18 | /avuAVAGI.17T 18 ik

13



— FRlaaF A& (COVID-19) EEYE
WNTRAT U A LV ABAEIR O 728D 7RSS A= Bl ) 3 A 1 A R A B D i (R F it
Bz 271 BRIKIZHOWTH ) AN % Fhi L 7=,

F8 a7 AR ) MR (45 Fn 6 AEFE)
BA.2 | JN.1 | KP.1 | KP.2 | KP.3 MC XDQ | XEC | XEK AT 2
3 3 1 2 137 5 11 33 1 75 271

@ MERE
T REYHEIZ DD R
SRURYSIE IS OV TR, B L IR O BE A R (T 16 Bl FAVERERS 2 ik
OREEFER L, 1RV TH T,
PIAERYIE IZ DUV T, L A% FREBE T AT LE 5 WK 1 AR Ot ¢ 7 — K
LRRIED L o R 7 R A5 L, B S o,

(1) & DOMEGE

B AR 21 MR ORAEZE L, 9L E AREZ R Lz, 0 9k
IZOWT, w7174 NittEE ASEORELEM L, 1 RENL~ 7 2T A Ntk
B AR AR S A7z,

T3NSR ARG NHIE B AR (CRE) JEYMEDT 7 b7 LA 7128 5 BN R
FH2UEDA Y )V —= VLI L, 17 k2 IMP-1 % (IMP-6) [Pt Tod

77,
#£9 ATBUKEMAE SR GHE) (4570 6 4EJE)
RAMFEN A RS | Bt gk Bt PN AR
g HE I R g e 18 1 | O157:H7. VT2 1K
e LA R T B 2 0
ERELA 21 9 9 MiiAF, ~7 v T4 Rtk 1 ik
e | B S~k A
24 17 | IMP-1% (IMP-6) 17
RPN A B ( ) Btk
LS kxS mE 2 — | (SRR~ DT Bk AR)
Tk T RE 1 — | (ESLRGEMT IR T~ DT B FE)

14



A B BRI D A
FHHAROKIIZ LY | FRFHEIC A S S ME 2T -7,
ZDIH, TAAZ Y —=LHICOWT, 3SHREDBKRIGEIESME L 220 . BUSEAEICR
WEERoTe, TOMDBKIZONTIE, BRI IBHEERFICHES LT,

# 10 B e RN GHE) (4570 6 4-FE)
57 il HIEMAHE Wik | BE%| 5 HmAEA
_ * ?L, AR Ll
% T - 2 4
FLOAK B 14| 28
TAR)=h | TAAZ V—2H | EHEE 25| 175 F——
$H - K K HE KNG HE 17| 51
LK
A= i f T = 55 | 165 | K2 ik
Btk
PERT BH
- hn PIEG DS W7 N BKRE S 3 9
i e 7T A E.coli
o @R Y AR 1 2
JaA RN VY LEE
AR
M X E.coli 1 3
e 7 U A
B A | RNERHVTY | =2V % 3| 12
B | AT TXERES | T NI AU R 2 8
b | TRIKA, R, Bl | T/ 7 ) a v RR 9| 36
H il 5 b T ~vrmrI7A4 N 10| 40
) 47, RUDAR=V Y v 5 5
A A [ PN s .
W =] % JH B ey 8en | 24 | EHEC (0157)

(*1) KIE 8 MAD 5 b 2 M RITHLE TR OERIEICZE T, MAMRIISEZME L,

A i F AN RVIEVY i
BHE GEWEEte) F 19, 123 Bk (., &dfh, REWRVK) IOV THE
IR LT, Fo. WROEEREN 3 ikdH 0 | i 2 35 LR, Ehehnth
EXTEE (41UT). KE OUT (Rt Aremr Ny 2 — Vxda=
Th-oT,

15



K11 ATBOREMIFERIRDL GllEE)

(4Fn 6 )

AN
DFEHHA

FRiAE

3Bl

R 2L

ST EEEFR DR

fi

B B B

85

47

W

e s RERIGE (ETEC) (LT)
W' m iR E (EPEC) (eae)

Yoy
(e
Yoy
(e

oA NRTH— e Va2

YR M 1 R

WA FUEKE (zvrehdyy G.I)

O T RUERE (zv7ebdyy A H)

WET FUKRE (v7ebkvs A)

‘7::/1/:7:

FILEXRT - b7V (Tkil,5)

W R[N |R[W|R[O|F |~

YVERT 2T VT 4T 4 A (9g,mi—)

[y
(@)

PLERTEE (4:1UT)

AHRT 403y T AEE

LD FRIFEMERIGE  (astA)

> FRIEMERGE (afaD)

N |[W |+

R

28

W RRT

10

iR o %

(3) HEEH

O BTHHEREMECK T OREEE (MERE)

BHEMEREVHEZE L., BRTEEREHVOREEE 2 R Lz, RRMER
BT (FER - S RO mATREFTOFE 3 22BN L., M IRAR R OHRE 2

L7,

@ SBEEE (MEHRE)

7 ORAETEENEMET D T2V T HORERA . THE P KRIGE OB .
R R S HEE SR ICAR D TCRE BT % -7 7 F~—BRIn Ot O
FEERICSIN U, £, BEAGBRFAUTED TR it RN E R O @m0
fdris (MLVA #&, PFGE i) ), [Hi@E OB ARAE (VNTR) ), TvoaxT
BEEERE] OREEHIZZIN LI, 2055, LIAXRTBEEEMRAIZSNT

FER P — RS TWTEDS, BEFEZ AT L, el L7,

A BEMEREICOWT, il M7 FUREOIMPREE 2 i L,

HENEETHDHZ L 2R LI,
@ NEBEEH (VA NVAKRE)

JEAETTEYE S EMT DTRRL A+ JELL A7 A L A DIBAGTARAT ) D SNVENRS BEE B SN

L. MRVPEIETH D Z & zfifgmd Lz,

16




(4) BARICBITDUVTZRANFANTANR, TUTTANR THUANRARKOHRK
R A VAP O ERERE
PREEAT & W8 . IR DMUMD ANV A (DA RN FANVTANVA T U T TA VA
CHIAINK, BARBR A NVR) OFERERAE GEE) &I LT,
Fo, BRNTT v 7 8EFORER (ABGES) 23d o7 2 LITE S AL ko
BT o720, BUIBRE SN2 o Tz,

12 UA VARSI O TR (4Fn 6 4EJE)
| PR | EEbR | R | ZER | S 7t

T A I 15 12 79 73 99 4 282

aABBZT A TH 2 51 2 | 100 9 6 170

E hRYY=T 1 0 28 1 9 39

FA a7 A 1 1 4 2 16

IS E T 0 1 0 0 1

Z Dt 0 0 17 25 2 0 44

] 7E AN RE 0 0 2 14 0 1 17

a it 19 65 | 128 | 220 115 22 569

2 TR O KiERE
(1) 1TBUKIERE (AR SN
ITEREBI S s DARIH S AL MR IR, FRVK « KO KRIGE R AR 12 AR O —
YT AU =DV RT BERAEMED 1R H o7,

(2) —MRAKHERE
FEEITE LR SIVTRA L2 80T 12 440 (36 Kifk) T, WRRITHATZERS F20(2)
TR R LT,

(8) mATREFTEFERE

JERYLIEFE A B M FRA 1T 50 PR 4 F2hE L7z, WRRIE. FRar 3% S2 580 (3) i n i et
T REMRA SRR IR LT,

17



[T RARR]

1 AEFEE
(1) REBUNEKEREFEROSMRR- R ERESEEBHEICL S EFERE=4Y
N4

AN 30 AR, FEAME OB FEBRITAE O B PERE T OGS KL T 5720 SCHEY
B (0 BREANT  BUERR T BHT) OFFEFE L LT, KBNS CBREBTGHE
(2RSS B RERFIEA A DAL, MANIHERD 36 4E 5 Z OBRBEIHURRE K YERAE F I3
LTRY ., BEREO O K OZEM B ERRE Z21T> T\ 5,

A6 EEITRRAK, BT, & (FL. fL B3R, KEAK) . TEOE 107 ik oo %
TV, —EBaRE 2 A R E A B A%y ﬁt/&~~ﬁﬁb I aAF v I R {ToT,

Flo, mARIE KT O REF (BHREE) OB IEWRET 45 F 1 A —
FUZH D | ﬁ%ﬁﬁimﬁﬁﬂ%$&2&$8ﬂLmﬂ%ﬁ%ﬁk%ﬁ% S it %%
ELTWD, 2O END, EBROIRT 5B OBRAFREF LRI 5 A E
m%ﬁ®mmLi5%W®ﬁﬁ~®%@%%ﬁﬁétb\$%%# %W%%T%%5J
VA EER L, MEMREAEE - RETLLE LT D,

S0 6 EFE 1T AR AR TN S THEE 1 A — RV O 22U =R O A £ 5 4[]

FEhi L7,
#13 EBREEHUHEK HETR A (BTN6HE)
i il A firg £
ER—H (BHR) B K 84 |BERZ &
B T4 12 |k, BV A»AH)
SRR (D) + 2 |0-5¢cm. 5-20cm
P iz
S £ 5 5 |3, k. fa. B2
KEFFWE U A 4 [3)HASENE
BTFsE=HU U T7HRAR
E=Rr —_ i —
ERPHREE (VB | (4R E BYHIE)
& g 107
14 EERET T % BRSNS K D EREE =2 Y VA (57Fn 6 )
A TE kNI I £
Hi 1 m2Ze %W%ﬁ% 4 faRgE B - B SR
& &t

(2) {ZFWEY) X7 sk
FEWNERERFIAD B EAEEORAF-OR 218 T 2EM TH 0 | &l - FEKLRAUTIE
WU o HERURERILUA L 7> TR D | IR EEAA, PO, R Al ST S o e

18



HREMEAEEY (SVOC) OEWREFREHMEZ RIE T 57201213, EEFUE T OBk &t
2, U RZENZ ERMLEARRTH D,

Z 2T, HOENEREEHRMUFWEOZ 2RI DR ICERT 5 2 & 2 BIIZ,
JEAE T AT BHEE TR A S R BI S (LB D A 7 e 3E) TENERIGR L E D
TUERBRIE DBAZE - Btk ki X ONEBERBIHMR U B 20898 [Ch s & LTI L,
BN 6 TR T FEOENEBREEICOWTZERADY 7 T EtT o7z,

2 fTER O —RKERE
(1) ITERIERE
T REMLOREWERA
HHHEAEROKEICLY | AEDELEAT HFEM S ORGP 2 IEHRICES<
REMOMAZ FNE L, A0 6 481 35h AR 68 Mk & OFIE A vei Al 7 ik
B 75 BRIRIZOWT, AL T T B R, FEalh Fikli/e & 6 THHIE 103 0B %
1ToTe, ETORIKIZONWTGERKT Db DITRD LR - T,
A ERSERS R
B AROKIEIC LY . BATHEL TS ERLONE 2T 5720, EHRE
i 1RO BRI A 2 F2hi L, s AGREORS E — T2 2 L 2R LT,
v A%
SEERAMEOERIEIC LY | AFRFHEIC RS RELATTo 7,
(7)) BEPEM ORI
IRNFESF S 60 MAIZ DT, S 3E%E 168 FEADAL ARy & 34T LTz, JE 8,880 {4
DT EAT - TR, RYEEZ 8 2 2 BRSIIRE She o7z,
1) TUAF—RnOHRE
FA-ONN LA % 35 MRIZ oW, ELISA ¥EIC L 0 @Btk 378 (R, . /&)
DAZ V== TREEZEM LT, £D5H, LEMHLIEEORRDLND 1 REND
A E T,
(7) B AEIR
WRNBERGI Y % 3 MR, AT XS 2 Ik, HiROKA - £l - BAZNE
3 KRR, ARl 5 MA, B 10 BRIV, B IE SRS, 32 FREIE 923 sy
Wrattoie, WIHORIED S b BHIRSE IR S zioTo,
(=) “HKHOHBERE
BEIZLD2BHHEORKGIEZK D720, J#/ WIETEIL ¥ 1 RIKICOWTT
e BT & ORI AR OMAE 21T - 7o, BEREEAZ B2 5 BEIIRE Sh ot
() EEAENTOEY Y REOBRE
TR & AR 2 BRI DWW T THEE O T 21T 272, WTIRORENS b
Bl S B IR S o7,
(B) I HEOR SRR
BN TINT SN 724505 16 MiRIc oW CEEISILER 2y, SURNASY. FhE, BREE %
E LT, TR TOREIEEEEUEZ 7= LTz,

19



() I A FLOELNY (EfRtkFE) Hmi
T A+ L OB AKFE DR A 20 ATV, 1R DA B 28 2 5 e
fLRFED R STz,
(7) MEVERRGORLEINY (HEBER) Rk
N CHELE I 7BV AL 4 B RIZ W T, TR DA 21T o 72, 33T
DFRR TRy BURS FL VB 4 2 5 EAEIR R IRt S v o 7o,
T SRS R B
A6 LI, KEAKERAE., BAFEH 0 EEROEMY) H R O F SRR K OVE 3
i SRR DV COSNBREE E BA i U7, £ 70, JBAETER A& #iBh & (&
e AR AR A R S O IR A OE MM IR ISR T 24198) OFFE M BHRA T3 2 SN
FEEHPAENRICSIN LT, 2096, BEERLOFRIZBWNT, [£62&F 2R T
REFANEHRIMZ ERlo7c, FHOELOXRMEm T 1 a VORBENRE 2
bivlclew, BROMFEAITV, dE, MARKEDR LXK -7,
F NERG R R
A6 AR, AR EERA (GC-MS/MS, LC/QTof-MS) . ®hiyHIEFK MR, Wi
{EARFREDF 4 BREIZOWTHNEREE 21T o 7o, T X TOMA T, RS HEE
EEFITED BTV DR HEZ T2 L Tz,
7 BYYEICRDRA
HARFRETEFG 2 ROV TRIETT NS DK AERH Y . Y F I Z T8y (L
DUS) 1R, AT 7% (7 he R X Y) 1RELLEFRERS 2R LT,
(2) —pKiERE
Ehg L7727,
(3) AT IREFTETERE
rua ) FVERREWET BRI OLFREL FE L, 4 RiEF 3SHmIErbareF i
R U7z, WRRIE, 25 5 Rl 00 1 M 6 5 () man iR Z Rt J4i%
W2 L7z,

20



1

[BREER 7R
A
(1) {EFWERREEERE RESZEHE)
BREEE OEFEEZ T, WH ) OEIZB W T, ALFWE (POPs*5) ORHIZDONT
T=H ) TREEIT oI,

% POPs : $ESMRME, B, RIEMESTINE. AOREECARERICRT 268 &M 2 FomE
#1565 F=XV v 7REERIRD (4 Fn 6 A1)
TS O R | K8 1, R 3 S, AW (R X)) 3 Mk

SF G P 8 WEHE 29 W'

(TE) YPTEREHRER & ATALEL K O —EBIE H D 5347 0 A it

(2) —RBRERKERER
RETGYP BT RS & L, BEh, mMET., WoRT ZHikRT, UG+ iiicakE
L 7o W RFREAANE R 7 /2T, BENTHIER TIER 38 HE O RKERE DM L QR0
B 21T o 7o, REREHE ORIERRIT, WP A R F 0 bR TEEZZER LT
Ay

F#16  —fxEREE R AIE R BIHNE TE A (BFN6AEEE)
ol k|| P B A | R
ﬂ; ﬁ% 1t f;? M 1E | &
SHII == 7 '_%L’ pTA 2 7] . *
WEHR | = | W+ % T % | || &
| X | WR| 5 W
o VR vy
HIER* 2| g ¥
N2 5
k
1 %35 OO | O] O] O O | 0O
2 LA O]l OOl O|O OO0 O
3 O
4 (FEATRT A OO | O] O] O O
5 A [E] O | O O
6 I[HAREEF | O | O | O] O] O O
7 kS O]l O | O] OO O | O

* s, EATH A R REME RS, BEEPRE T AHER 1R E R E
*1 HEEOHRE

(8) AERRIGLWEDRIE
REIGHBG I IS & | keI LT B I AOREZ R O B2 o b 5 WE

DI B, R YD X7 Om g ODnﬁﬁ%ﬁoto BRETELYE M OFREME AN RRE ST
21



HIAE, ETHEEFEZER L TV,

R1T AFERKIGIE OWPERI (B F64EE)

WEEE P E FZE IR v S5 A% HTE
vocCc (114 8) 1321 13214
TOT e N (WE) 2414 2414
AEw2RE (6W'H) 720 720
N vV laly v v 124 1214
g kb = 5 v v 124 1214
AN i 7 AN = SV 4 4 14

kAT AT S 2H ST BV THIE
*1 YETIEBUEHR B D 4 3

(4) BUINBLFIRYE D ERSRIE
REIGUBTIEIEIZ IS & | R P OBUNLFIRYE (PM2.5) JEE K O DR OHITE %

ﬁi’) f:o

K18 BUPRIFIRIEORSTREIRDL (G FI64EEE)

T 7 b A AR T

T E [E1%% 40 (4% 14 A
BRI

i A A psy (10 HA)

HEH A

fRFEpSy (2 THE)

ROy (33 THH)

(5) MLZepkEEE A

B ZE R RIS T DT ER 2 (BT 2 21T o 7o, BRI W T, BREAES
FERRY L CUN,

#*19  fzErEER s R A OB (T F6EE)
AR | 4R
TSR | AR2ml R - BAE)
AHAENAE | 7HREEERIE 1A

(6) MEHEFEME (ERIFFERIENRERTE BEFT)
O BRPERRAZE

[E R I RRPE R E PT O E BERFE 2 521) T BREEE OMMERNFHA RN A& & | [RHIE
BBV TIRIERN S ORIE 21T - 7o,

22



#£20 [ERFAFFERIENREIERTIC B L HIE OB (T F64EE)
AR A HL B I BT KER )]

AR A THM6HFE4H1IHMNGTMTHE3 A 31H

pH. Wil A A4 . WA A4y, T U LA T,
F RV UAALAUE10THE

g | RRRE | UM R E (PM2.5)

FRAERT

e S JE ], EGR, SUE. MR, RAATE. BUKE

*1 Y ATERURHR IR O 22 It

© REBIHRAE
FEMERNAHA & H O TREBRNBRE=F ) ZHEDOEFELZ T TR Y | ZEMBU#
R OBREy B . RGP CADOZKP IS RERE (e, B DOHEEIT-7,

(7) AFERAS - # T AR EHRE
KEHEBG RIS & BTE, @ & & HICALHKIRIC BT 2 K8 K UM Tk
KEDERFAEZIT-> TN D, HPNE, SF6HFEEIISTI 4815, 1Ema s, HiT k25
HUS DB EFTTHUS D KEIZHOWT, 30 « O &1T - 72,

£ 21 K - KB IE R AT B B OB (50 6 )

FHAIH H TS

AETRER B H 381

f& HE H H 700

N FE KIS K E P H 745
¥ Bk OB 0

F DO IEH 0

f& | H 360

oK K E Z O OER 8
2R TH B 0

(8) EMHLTFADANEZ 1 AI5Yk5E
R 19ET A ICr E T O T KD HEREERMER B 2 25l 7 1 205 S, 15U AR
T, JEDFFTIRA, AR 2 I L CE 7, TE, RSSOV TR, BREAE
ELLFTHERR LT\ 5, M, B Fo®e=4 ) o 7fifi2 £ L TRV . SMmeEE
IX1HFOREZIT o7,

#22 HIFKE=%V 7 HHEFHRI (455 Fn 6 HEE)
B SRR FRAREL ST HE BR B FEYE AR R 5
1 1 AN 7= 0

23



2 T35 FRBOMNARE
BREEXRAROKIIC L0 | I XWESERNE & PR HLNE O 2 92 L 7=,
(1) RWEFERE
RETGYPIEEC IS & IR WER A sk O LR A & Fhi L7z, B 6 FE DR #H A
FEEBT1HTH T,

93 1RSI E R (A TI6AE )
AR A
VoA | MR | R
AT ERRER | B FEIE | SRR
8 4 11 8 1

(2) PEKEERRIE
HEKFEHEDTESIRIL AR T 5 72 KETGEPIIEIEDS EH S D FEFES IOV T
NN & T LTz, AN 6 SR D RNEAFESEIL 3 Th o T,

*24 LY - FEGYOKEHRNE IR (FF0 6 45)

NN FOE B OK 45
HE K W E MR 2K 129
RN A F XS K 3

(1) AE~WEFBIAERORE - HeE 2 RE R I M) 7= EM A
FIEA~VIEFHDJFIN & 7 2 SRERIZ OV TR O K PR E 2 08 L, o )F A
ERAICRNL T D 2 & & BHICIHENITE 21T > T\ 5, &F1 6 £, GC/MS/MS (2 X v 4y

Br LTz 23R H 4 LC/MS/MS THAT& 5 & 5 B HAL,

(2) KERBIIRIT HLFHEOBRNHSQENEELZEHN LICRSHET 2 b2V 0B
Fg (£E L FIFFE)
BT O [E LR BEAFFE T R OV [E o i BREERFFERT & o LRIpFFEiz L, K
FEREOEYWEORHBICE T 2REHEDOFEL L THMREHBDREERT X7 A
(AIQS) Z MW= K FHFRFERETMA FIEOBFEICIRY A TS, F 6 FEIT, KD
TGO RE - AT 24T - T

(8) MAbZEAXT Z v NEOEBEREN %18 L I HIR KRG RIE S oA (EFE LI
%)

SRR 25 AEFE ) & [E ST BRI A M OVER[E o0 M T BR BRI SRR RS & D dLEIRFZEIC SN L,
HALFAF L HF 2 FEFEIZOWT, T Z RN IEREAEZIT > TV D, 50 6 I, 3
[FRFZE TR AT FIEZ AT, RIEE O LT A F & R RN PM2.5 OF — Z fift %

24



1To7

(4) FINF T RF vy 7 ZHOHEHERHIE & JeHMmfiIsRIcE T 2% (2EILFMZ)
AN AR D D [ENLERBIAFZEAT S OV [E o0 T BR BT ZE T & OILFRBFFEIC SN L HELE
TITAF w7 ZHOPHIRTH DI T T AT v 7 ZHOHEH B R~ =@k i B
FATHND, B 6 FEIL, BRANIIFO~A 70T 72Ty 7iEEITo 72,

(5) D751 S B E A
O WHHIFEREEE=4 ) > 7 ERE
THIMEEDERRN AR T 212D DE=2 Y v VP& 2 E i LTz, AR RN AR
MO RE B LTHARIT R Do T,
(A AL EE)
Hi SO OV - 10 #UR AR 4 18] R E L RK A
A A ERE, KEED, 2% (TN), 29 A (T-P)

© BE)IERAEERE
PRI O N & RPN AT SIS Ve (TES&, £=4 ) 7
i UTze ARSI D RE S B L Lo E o7,
(A A 22 )
B e VAR - 6 MRl A 4 ] RV BB A)
(95, 1HUR 1 BIIHEKOIZ DRI E KH, 1 [ENEKRAEEY O K H)
RATHH I, KEAEY, 2% (T-N), 29 A (T-P)

%Hé
It
RF
M

Wi

=]

(6) MrEd) 1B TibR 2t E BERE

W IR AR RE TN EE D & | IHIRAER A 2 FEhE L7z, SR 6 NG, W)l DOF &
[ZOWTIE, AT 2#E05 B 1T HAEEZZEE L, SJINE2HE05H 1 #igmzfik L
7o PERMDOLFEZIT > TWVDHTIZOW T, AR R ATFEE G RE < E (b Lz
RILR o Tz,

(FRAAEEL)

A K ONE %R < )1 3 i, AE 2R (B4
KB 3 HLR, 4| RVE K A)

AHATER - 5 AWMPEIE" . KAEEY, BE, G, BHRE
o 0 55 HABBE 715 < )11k Z i L7z AR A R S, MG RA L IR LT, #WY O
BRI & PET B J7 ik

(7) =3 bR 25t B i A
(3@ NG PR EFHENC HED & | TG DA MER A 2 580 L 72, KD 72D R R 7
DT 1 R 2 R L7z, FRARER DS ATAREE ) B R & < 2B L 72 HURIE 2R o 72,
(A A 22 )
HRB KL OEE - 10 #is, F 20 (2.4)
PAIHE ERE, KEEYM, 2%E% (TN), 29 A (T'P)
25



(8) BT T4 ~—%HVWRE DNA EABWREFEORR (£EILFEHR)

B 6 RN D [ENLERBEAFZE AT M OV [E 0O M 5 BRBEAFSERERE & 3L RIBFZEIC SN L., M
HUREE O W BRBE DNA EASBIRE FEOBR O, KA ORETHE & W7 L <
BREE DNA &AL I L T\ 5, B 6 FEIL, 2HETHUEOY T o TFaiTH L&
BT, FEBRFE1T o T,

(A A2

HiRE L ONEEL DY T+ 1K R 2 HiR, 4R 4 (5]
FRAIEE - JEAEY (. 5R5E DNA)

(9) B DNA AP EEii & IV T tety (7 2 ) DR
W) TR 50 5 TERITL O S LGB ADN ) 2TV i) | OBEEE 3 2
IR I IZBREE DNA & RV (720 7) EDBIN SO THREL T 5,
HR 6L, IS T, T DR O AT o 12,
(A )
AR RN I T AT, A 1~6 [
WA : 7207 (5255 DNA)

4 TBUKRERE
(1) REEGRELE
LW L D BREEG YO AT SR FICE L. JRRFEA DI OITBUR R 2 52
ML TWD, Fiz, BREDIRER, M@ALCRAERT, THIATSE O SR~ DXIE 2 TR 2 HKBAIC
X LT I5RDIERSCHFE DOBG I 7)1 7o BB S E 24T > T Do B FIGEEEE DRI 11

ThH-oT-,

25 AT B IR R A FE R (5 Fn 6 4EJE)
A NE AT k5 A E H | R ER

FEAA~SEF S O SRR R A SCIPAIVIN Y& | 1 2

(2) K=, BREROES - KEHE
ITBHREB D b DR 2 Z THE 2 I L T 228, S 6 FEIX 0 Th o7,

& 26 ATBUROBRA SRR (5F0 6 FFHE)
AN AL IH H (A~ fRiAEL

(8) A (T AXRZN)

—EHBLL EOWRE AT 7 AR b OFRETHEEIZOW T, BB D OKIEIC I
SEFUARBEORKFOT AR MNREHEZFEHEL THY, SM6FEEIL1HTH-
776

26



(4) KERE
TR b DIRIEZ 2T HA L FEM L TWD28, B 6 FEIX 5 Th o7,

3% 27  ATEURER A SEhE R (50 6 4EJE)
TENE THEEA | BiREk
K DKE A R RE 1 12
= =98 WND)
R, EE 1 2
KA f 0
. BRI T A, R,
K DAKE A 1 5
RO AL M, L, 135%
pH. EXREE,
M EArEEE 3R, IR R,
K OKE A TR TR, 1 5
WA 4
PFOS & U PFOA
L) DR A JLR T 1 1

27




2 R AL D IR
(1) AR - AERER

O TBURBE KR OSNREEEHE (45Fn 6 )
i E oA HOH RIS | HE T
JYRIE S DR JFIAERIRE (7 A LX) 20 28 | WUk G T
JYRIE S DI FAAE IR E (RIE) 68 65 | BUBHkHE % G T
Z = A VERWER BB (A ARKCEEEA-SFTS %) OFE | 132 | 219
AERAF - EXIE (/oA R) 4 8
fEEZEE (VNTR) s 22 22
FRZK « K (RIBES) 12 24
BT =V 7420 — (LA 3T RE) 1 1
LA 30 60
TAAZ Y —LHH - OKE 42 | 126
TREEA R | AR 55| 165
IS S 4 11
Y (EH) 24
AR (i) 1 3
B 1 5 29 | 101
e () 126 | 1,725
‘BHHE (VA LR) 122 | 453
SNFEEE B (A L R) 2 4
HNERE RS BE (R EE) 19 19
SMTRE SR (R RE) 3 5
N F 700 | 3,063
HFEOR I HRE (BYUET) 16 60
gt kFE (7 2+ L) 20 20
TRAYEAIR (O A L) 4 4
B 3 S B R AT 1 4
fERR R R AT 2 14
FLPEW) DR R 60 | 8,880
EIERERE | T LA B 35 71
EuL7/ Sl v=e S 29 | 923
mrEmA (H#) 1 2
FRE ] SRS R 75| 103
TROERT SRR A 8 8
SRS L A 15 46
7N G 66 (10,135
= 7 966 (13,198

28




©® —@iEkE EEROLD) (45 Fn 6 4EFE)
W ) WA T G ([ —— .
HAR(T) 4% (1)
(i R B o 36 72 4,150 298,800
Bl | MRS
A (R E R AT 0 0 0
@ BEATTREFTEFCREEE (S F6HEST)
a5l WA Wtk | R
HAR(H) 4% (M)
%g{ggggﬁ ij)%é%%@ 50 — 23,140 1,157,000
ﬁiﬁ% oo oA L 2O 0 — 0
PRl aa oA VAT ) KRN 0 — — 0
a7 2R SRR
AETE R AR ® &i7k; *; E% TE Moy ek 4 4 6,080 24,320

29




(2) BREERFRR

O ITEUKHE (4Fn 6 4EJEE)
i RS EA 4 AT H G
PR BB R AR ITBURERR A 0
b s 6 J&
ERIREW 6 Ja)
FRlERL TR 7R
PM2.5 5 J&
b AT H b 5 Jr
mom | e | R 5/
Ny H 5 - B s & 3
fRALK TR 1/m
A ERRIGRE 2 Hi15
PM2.5 g4y #IE 1 HiAS
T, X595 4
P 22 b R A 4 M1
" T ANZ NMIRD HD 11
PEAIRRY e 0 1F
TG BRBETA H 381 1
EREIE B 700 14
A A B TH 745 1
55k IE H 0
e — DDA H 0 1
iy 0
fatEIE B 360 14
KE BAR KA | zoomEE 8 i
FREHIE 0
ERTNE= ) 45 4
DU IS e = 2 ) o U A 10 Hb s
o )| S T 6 Hi 4
H SR AE R P—— - e
Wy ) 138 i O A 1 B R A 6 Hii5
A8 ) I i PR A 5 1 1 BE e i A 10 Hit s
BB A A ITBURERR A 51t
@ EHHREE (4 6 4R )
oy B B A4 AT Hh 3
AKERAfR | HUFAKHRORM Y 7 A5Gt R EEIEEDiPN 3B 11

30




ST 2E
(45F11 6 FEJE)
Y AEEEL A IE 1%
YR A BT E M - A LR 796
PR | . S TN R LA R L A
EZ%"‘ N 7 \‘EIED = ,
YUEPAT PR g2 AL « 580 7 L 1,201
AR—H e K 84
BB iR BE K M T A 2
igiﬁ;%ﬁﬁ * T eman Ve T 23
o 7o B X & AR
TR R R %% (24hr) 12
S AT
fET=S Y7 HR KA L A 4
(- J180 ) ) R & HIFEEGL (F948)
72 i
HE 1m 4
. GC/MS/MS IZ L v 438 LT
ﬁiﬁ’\b\%gﬁgﬁéﬂ#@ . pH S -
SRk - A BT o | o H 2 LOMS/MS (= & —
H'fﬂ'éjﬁﬁﬁ% D ﬂ*ﬁﬂﬁbh—ﬁé(ﬁ”ﬂijﬁ{z@%
=" F~ D
GBI BT B (L) e
T e T L A
P TR LT B A ﬁii#fﬁﬂﬁiﬁwmﬁ 4 M 13 5]
o koS (EN R LE&Q IR ILR "
BFZE T TR 3L [T 2E) »
FINT 5 AF w7 ZHo
BE LRI L AU | BN O~ A 7 BT TAF Y | e o
RIS A (BB | 7 OME A
BERFZERT 1T JE[RIRF5E)
BRBER 3
RIARER e r o s 150 |
Wﬂglmﬁ%@bkm MR DAL A 3 > 2 N
KRB EIR S 0 | BEKT (NOx %) DT —
zxﬁﬁﬁﬁﬁ AT RSE | — & OUE - fifhT
[RIRFZE)
BT T4 ~—% BT | EEBWA O T AR ORI
Ga5E DNA FAEBWIIIE T | BIC LB KEGERR L RS | oy
VOB (ESTEEFZEHT | DNA F9751C & 5 AR 24 s 5 s
I1 Y 4L [RFFE) D kL
BR5E DNA ATEERT & I | NS BT B0 (T2 |0 e o

e (T ) i

) ARG

31




4 ML

(45Fn 6 4EJE)
o = [F]
=4 AT e B e
H& RS
. . ik =
PRt HAKLEEENY & o T 7 HriRfm A 1L O g T 0092
XX =] - ~
e o
e | dn SR
B 15T
PR EHBERNICBIT D~ X =LKW K | £k ' B 0029~
B | OV HARLBEER Y & > F 7 (R R IR o E
Tt B
R | RURBICET 5 NGS 2 VA5 7 | el B B soa
Bl | ) AREMT ORE ¥Oo o E
E N A NN ERIGICB DR ) :
Pl - L wil BT
- A EWHEF D Campylobactor jejuni 15 T — 2024~
YuiRin s "
o N (M
R | Escherichia albertii DGR &% | .
e | oy 2wt EA BiE — 2020~
" " I RRTE
acehin QuEChERS £ % 7= 8 H =3 5 ik
" . B N — 2023~
Bk | WEORES
BRBE NI ONEFERFIZBIT D /KEEFR O | XA B3 B 9017~
Bl | BIESEREE A mE b
b HEWHEfR RS FE
(455 Fn 6 A
o WHE, GEES4 %o By G Xt & F
R6.4.23 KB O AR RE A HE BAREEMIITET | BRERER | BT R
R6.716 TR T B
o A0 6 A A =T R A A A TR B
R6.9.5 aags: Sy RAs) PREER R
no1na | PHER G5 1E~H5 5D AT T mm e
o WA AR R A T B
[ER2 2 23 14=]
) _ L | THBLBAGRE E
R6.11.8 | BT 585 s eI WEBEIITSERT | AR R ﬁm;ﬁé
fEALECRAE TR 2

32




6 Ot

(1) Pk
REEHEE L LTI 6 5 21T L. R— L= 10#8#1 5 & & & IICEIREBENC B2 LT,

(2) AV EZ—v Vo TEOZAN

A2 PIES AN
R6.8.1 BREEAT & A7 22T 2 RN AR AR & = OfR#ESR 14 4
R6.8.5~8.6 @ LR P35 5 AR AR 14

TS SCHLR 320 5 AR AR 14
(UIEE SEPNES S8 = e 14
R6.8.20 BHR R FREFERF 3 424 14
TR KRR 3 4R/ 14
R6.9.3 IR FRF P LA ekt E 14
R6.9.6 Iz B R i FAE W RS 5 4R 14
R6.10.16 /oy e Rl A = S e S 14
R6.11.1 FERERE VR A&7 — R R4 22 4
R6.11.19 EVRERRFEFHE 5 44 34

33






=
k=|







moE foOBROAF W7, 2025

N Z T 2 BGYE A T TR A
(20244FJ5)
bk 290 -%0 B B - T B0 IR . R BT

Epidemiological Surveillance of Vaccine-preventable Diseases
in Kochi Prefecture  -Annual Report 2024-
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90~29 5 0 0 3 3 5 2 0 0 0 13 100.0%  76.9% 80. 0%
X 0 1 8 9 10 3 3 1 0 35  100.0%  74.3% 83. 3%

30~39 5 2 2 3 9 8 5 0 1 0 30 93.3%  76.7% 85. T
X 1 0 5 13 b 8 2 2 0 37 97.3%  83.8% 78. 9%

10~49 g 0 0 0 1 2 0 0 0 0 3 100.0%  100. 0% 0. 0%
S 2 2 1 2 1 3 1 1 2 21 90.5%  76.2% 50. 0%

50~50 g 0 0 1 0 0 3 3 0 0 7 100.0%  85.7% 0. 0%
£ 0 1 0 6 8 2 5 4 0 26 100.0%  96.2% 12.T%

60~ L 2 2 0 4 6 5 4 1 1 25 92.0%  84.0% 0. 0%

S 3 0 4 8 1 12 4 4 1 43 93.0%  83.7% 0. 0%

5 9 0o 17 32 21 22 1 2 1 121 92.9%  T1.7% 81. 8%

Bt % 10 10 29 51 49 30 16 12 3 210 95.2%  76.7% 17. 8%

B 19 20 46 8 76 5 23 14 4 337 94.4%  74.8% 79. 4%

(%) DO FUEBER  WREYH ERETHEZRQ)

100%

80%

60%

MFREE

40%

N ﬂ
0%

0~4 5~9 10~14 15~19 20~29 30~39 40~49 50~59 60~ =

®4 B LA HI ki

3.4 AXhEE (T4)

HANNE D A L ZIFGOFRE L U CRIE 7 % O HI FURRA 3 L 2ME SR IgM Hifk) O HELZ B L
oo RTOEED 202496 ArH 9 HETIEFHEZIT 72/, 6 H 4 AEMOINE T HI SR L 720 |
H ARSI E YR X O E FEHE AT 7= LT,
3 H AN Y i1 X o) 7 L

HI HUARBEZRDS 50%LL 12D, 2ME SR ZRE T 2 7 4 28 1 BT b S 72356,
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®T THOAKERY A L AT

3 = HI L EEERAK
musAE O <10% 10 20f8  40f5  60f% 16078 o20f8  =6aof PEF lmrcmw mam
2024/6/4 10 0 0 2 6 0 0 1 1 100% 6 75%
2024/6/11 10 0 2 6 0 0 0 0 2 100% 2 100%
2024/6/25 10 0 2 2 0 0 0 1 100% 6 100%
2024/1/2 10 0 0 0 0 0 0 0 10 100% 10 100%
2024/7/30 10 0 0 0 0 0 0 3 100% 4 40%
2024/8/6 10 0 0 0 0 0 0 0] 10 100% 10 100%
2024/8/27 10 0 0 0 0 0 2 2 100% 5 50%
2024/9/3 10 0 2 8 0 0 0 0] 0 100% 0] 0%
2024/9/24 10 0 0 0 0 1 3 2 4 100% 0 0%
a8t 90 0 6 18 6 1 5 9 45

3.5. HFRALUDILIUY (T4H)
2024 £ 6 H 725 2025 4E 3 HET?D 10 4+ A A 10 558425 100 BEIZ DWW CIRIE AT o 726 R, ATRKE O
BHA 7N T A VRIS R o T,

4. ER
4.1. 41V Y

2024 FFEICHHE L @ma R oA RARIE, BE (WERHE) . AHSN2#HR, BR (7 b 7 RH) .
AHINDpdm09 HHDNETE N -T2, 2024/25 > — A%, AKERNIZEWTRER KD A > 7Lz o HFiifT e
78572 2023/2024 — R OFATIRIARE L, 2024 455 52 MV FBGLEVERAT AR K D E R34 72 0 355K
Lol 9 EAILTTIE, 2024 A5 49 ST THIICA D . ZO%ER L 2025 4F55 2 I v —7 2illx, DI
HNTEMEM 2R LB, BRI A LA TO-0% 16 IZ 2 SHOE—27 2Bk L= 7, 2024/25 +—
R DA 7 NVEWE, B2 FRCGEE 7R BE S L 720 . 2024 4F 9 A D 2025 4F 4 A OO E sii55on
12,684 4 & 72 o T2, WATRRIIARROBURAA MRV AH1pdm09, AH3, B (B2 RV 7 5%#) O 3 FFETH
V. 1E—27HIZAHIpdmO09 73, 2 B°—27 HIZBM (7 b 7R NEL- DT TH -T2, S1%I1E. AV
ARG TN—T DU I F AFEFEEO NG L EOXRE IR T 5 & & bl ATV A /L A DESCEROFUA A
WA DR % B T AR 72 A L 7 IV RS OBgA L & ks EE T B,

4.2 LA

2024 FEFE D EENR TOR L AHUMEA R, mA&T%ﬁ&éhéEmﬁMOMLiﬁﬁﬁ%% 2R T 83.4%,
EIRBURE DT DI 7 F oA RT4 2 (4 PIcEE-S5< EIA ffi 16.0 L EIE 36.2% Ch o7, AHA K7
A TIH16.0 LLEEZRRLADRIETIENTE B & LTWABN, ZOFMMIE FIHEERERE N 2 WIGEOEBETH Y |
1% LA T 2 BIOBAE LR RS S N R A THURIR A DS SEHE S L7255 D F D% OBIMBARIZ DUV TR AN & E#
FERH DB EE D L LTCWD Z IR ETHHNERD D,

ENIR L A DPEBRIREE A HERF T~ 2 72 DIT TR L AUIZBIT 2 RrE Ui TRAfaEH) 280, T I 0HaER
EE1IHROFE2HE HIZB%UEICTHZ L ZHEL LTS Y, AFEECBOCIBER 95% 4 iEK T& T
WHEREER LN OO, EHMEARTIE 2024 FES 1 RO 2 1 & HICHEAZER TE UL/ ?,

R L AT AEm PR & 725 72 2008 4RI A E Tl s 1 52 2 Ty, ZHLARE 2019 4% Tl 35~
744 B THERS L, COVID-19 Wi THiD 2020~2022 FFE O] i %L 10 FILL T Toh o7, COVID-19 DOxf R )%
&7z 2023 FELARED IR L AJEFIEIIHIMN L, 2023 4512 28 i, 2024 4EIZ 45 FINHE STV D 0, ITHFEDRK
LADFAEITINESN G Z R T DD TH I, AN LDORRLA T A NVADFRFLIALEZEE S Z L IXREETH D
ZEMD, UANAPEFLIAENIGA THREDNIER L72WEREZ X TR ZERROENS Y, DDl
FEIE R E, 2 EOFEMEFERE 95%LL Bicin E3, SUAMRAEREL S HERFT5 2 00U 7 F o OfF HtE~D#
iR ND D72 EOXRNEETH D,
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SR L A DOPEBROFREHEUE ¥
W72 —_A T U AHIED T, HERIC L DR LA DRGNS 3 FERIMER IV & 72, BB T RIOMRNT
WLV ZEDZ EDIRBEINDZ EHVD,

43. ELA

SFEDO R TOR L ASURRA I, 8 5L EOPUARA FITHARGHE 2R T 94.4% (&1 95.2%. Htk
92.9%) THY . 5~9 it BMEZ IR Bk 9 FlnX 7 THRD & 0~4 LIS OFEEET 90%LL ETh 72,
Flo, BIETHNTED L IND 32 5L EOFUAMEAE Y 13, 10~14 sBEDO B, 15~19 it D Bk LctET
70%% FlEl>7z,

EINOE L A OHEST 2018 FLIFEBMERIZH 0 . 2023 41 12 1], 2024 413 761 (EIEfE) &, 2024 4F
WD ER L o P, B, B TTIE 2018 4RO 3 BILIKE, HREEIXARN P,

EN T RN SRR L AJEGERE (Congenital Rubella Syndrome, LA, CRS) MFAZ72< 4L & HiC, AL
ADOPERZE R T 5720, TR ANZBT 2R ERRGE PiTRSE) WA HIE L, S PR OBRESR 95%LL 1%
HIEIZBZ 7= fE R, 2025 45 9 A L ADPERRDIRE SN, L, EARIEE 1 IO 2 8 & B
ZOBEAZER L TN Y, 52, COVID-19 FATOREIZ L 0 HREETY 7 F o O EHHFECH e T
BRI G U< I3 Ik S D72 EORBERRE SN TR Y | 5% IR 2B MBI 5 B Taval s n
TW5 9, LR O P EERERUGE T B IR 0 DT ES 2N LT ~ O RiR it O, Bl bic
CRS DU AT DIEFEHAT 5 72 EOXRINEE TH D,

JE L AFTATOF NI TH D 2 &b | 5% COERIEYSATIR & A 2292 LoMESRI R 2 Y Tl 71
SRR D LB,

4.4 BXRE%k

AARR VA NV ARHEDIRIE L LT, flF 7 2 O HI HUMRA R L 2ME & VEGUAD HBLA BB L T D, fil
B7 21X, BHIZ6~8 7y A TLREINLN, 7XITe MLV & BAKK Y A VAR DR & <L RiE
D H ARSI A TN IEGL 2 52T TUONRUWRIE D IRV NT AR A AR 7 A /L ARG U, HEIREE) & 72> T
WA

ARIOFATIL 6 H LA HI HUiA Kk O 2ME Bz HEUA TgM L) 2385 & 722 % & ISR iIX O ¥ EHEE L
W7 LTz, R & o THURDBSGIEIC R DRI UL D D05, B L 72> TV D,

PR, FAHRICIS W TEREREORUVMENBN TV D2 P @RI # OFURREENMHERV 2 L2 D, A
AR T A NADPEB L T D LHERIS LD, VANV RES NS & F~OREGEDfERIET N E B DDA,
AARMRITD 7 F LRI L > THREY 27 2 RES T LN TH D, DD, U F o RO EEM: -
BRI S RN K D12 572 EOFRIRIRICES 2 F 21T 5 BN D D,

3XHR

1) JEATHBE I - AT A JRRRGSRE S SRS - 5N 6 AEPERGYERA T IR O M DU VT (2024. 5. 8 FEJE 0508 51 +5) .
) JEAETH B R RS ARG RE, EN LYY e R T TR A ST B Sy YR T TR A S il =X, 2019.
) IR BRI TR T s AT AR BREEIF U, 25 6 5, 2024.
)
)

w Do

4) JRAETHEE R L AR D R EIRMIE 45T (2019, 4. 19 —HBELE).
[ENT (e e BT e (BTG ERFIERT R E IR IS Vol. 8(1987/9[091]), https://www. niid. go. jp/niid/ja/iasr. html, (%

HA 2025-12-22) .

6) [ENTHUSEHE BB IeHs [E TR YSERTIERT R IR Vol. 47 p211-213:2025 4E 11 A5, https://id-info. jihs. go. jp/surveil
lance/iasr/IASR/Vo146/549/549t. html, (2 2025-12-22) .

7) EEREYYER e v & — - mRREYYER AT EEA (HH) (2024 47 10 H~2025 424 H)

8) —MHHEE N A ARG P2 ERBHRE DT b DT 7 F LI A T A > %5 4 Wi, https://www. kankyokansen. org/publication/vaccine_g
uidelines/, (B8 2025-12-22) .

9) JEAGHEAE R LA LA TIEEREO LRI GEREFRBIR LA D 27 F L 85ER) | https://www. mhlw. go. jp/bunya/kenkou/kekkaku-kansen
shou21/hashika. html, (B 2025-12-22) .
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10) [EINTHERRES S SERTTOR [ESTRYERTIERT RSt S ¥ Vol. 46 p131-133:2025 4 7 %5, https://id-info. jihs. go. jp/surveil
lance/iasr/IASR/V0146/545/545t. html (B 2025-12-23).

11) JEAGHEAE « PRABERE)MEDE X 2 8 L AU DU T 2014 4E 2 H. https://www. mhlw. go. jp/seisakunitsuite/bunya/kenkou_iryou/ke
nkou/kekkaku—kansenshou/rubella/dl1/140425_1. pdf (Z[f 2026-01-27)

12) [ENZAEER M E BT oA, [ RYERTZERT TR JB L A B3 2 55454 (2025 42 9 A 17 AEITE) , https://id-info. jihs. go
. jp/surveillance/idss/target—-diseases/rubella/epidemiological—status/2025/rubel1a250917. pdf, (ZHf 2026-1-27) .

13)  rE R ot SR it UM E S AR BTN 2, R GSE R ol o & — e R RS E S AR A s, 28 22 5, 2025. 3.

14) JEAGH A R L AN 2 R RGLE PRIARET (2017, 12. 21 —E).

16) [EISCAERE i PRATTehn SRR ZERT 0 5 4R (2023 4ERE) RRYWEN T T IR S M & https://id-info. jihs. go. jp/surveill
ance/nesvpd/report/2023/Report2023. html, ([ 2025-12-22) .

16) [EINZAHE G PR SER [EINRYERTIETT IR EAR IS #R Vol 45 p51-52:2024 4% 4 45, https://id-info. jihs. go. jp/surveill
ance/iasr/45/530/article/100/index. html, (ZXf# 2025-12-23) .

17) [EINCAEEEEE BT UAE [ E NGRS 2 4REE (2020 4REE) RRYYEGAT TIIFEAESE (354 AAMNK) | https://id-info. ji
hs. go. jp/surveillance/nesvpd/report/2020/index. html, (Z[f 2025-12-23) .
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A VTN T A IVADEY ) MOV T
epE BB Eh - B0 - T B0 - AR 2. Ry BT

Whole Genome Sequencing in tracking the HA and NA segment of human
influenza virus in Kochi

SATO Wataru, BETCHAKU Shino, NOGUCHI Yu, SHIMOMOTO Kaori,
MATSUMOTO Kazushige and YAMAMURA Nobuko

[(EE] S RYyEsA i sEicin T, 2023 451 A7D 2024 4F 12 H £ COHIMICERFERIN S
LSRR SVNEIBAD 5 b, A 7V A L2 ) 7L %A 5 PCR B, i3 MDCK
HRAZ FHNT = 07 A L A RS TN (CPE) 23388 bRk a ., Wiy —7r o —

(NGS) ZHWTERT ) MirafTo7z, ARMEREEESR HA) KOV A 7 I=4—F (NA) %D
fRMT2AT S TR T, BERE & WA TRED HA & NA 7 L— ROIREHEE DS . SH%IITT 5A 71—
VT ANAOTRAFIREE 725 T EAVRIE ST,

Key words : Influenza virus, NGS, surveillance, HA segment, NA segment, clade

1. IXL®HIC

ATV TA N, A, B, CO3BRBHY | WATHIRIAN Y ZRALDIFARE BRITHD, A
HE BRI A VAR OFREIIARMEREEESR LT, HA) £ /A7 I=#—F (LIF. NA) EWOBEEALRD
0. TS DY OFEMIPUR & 72> T D, FRICATITIE, HALS fiEH, NA9 FHOPURIME DR/ 2 il
RIRIFIE L, ZAUD DA A2 > 2 L Tk FMET TARLUMDEEITAL DR LT\ D,

2024 L, EENREYYERAEBRRAEFE CUT, BYYEY—~_A 7 R) ZBIFH A v 7P A LR
U 74 A I PCR BERIAIC OV T, MDCK Ml A HIV = 7 o /L 2 B3 THIRIZEMEDN R (LU, CPE) 25380 5
TR SIS — 7 oW — (LT, NGS) (2L D487 MMtz Fhath, HA SEI A - 7= 217
WV, ZORERERE L2 2, @i T, BERAIE 7 b— R, Bk E oREE IR b0, VT LA A
2 PCR BEDERMAZ A TEX TRV &L &5 NA SOOI M THhN TN Z b, S5 55
ML LT, WTHROSERBEET HI2IER o B b,

AHFZECIE, BER 2 i &, ikt 5 % CPE 235589 S -BERIICINZ T, CPE 2538 B2 is- TR o iR
FHRSWRbRRE LTRT /) MENTZATV., F7o, Tk S HA SRR 2 NA fElk 6 2 60 TRgHT 2 J20 L .
TATROHERB 2R L=, ZOfR., BTOMRES-OTHET 5,

2. HERUAE
2.1. #%

2023 41 A5 2024 4F 12 A £ TOMIRNBYYE—~_A T o AlZ L et S« v 7 v o e EE O
R SUVVRIR IR D 5 B, A 7Y 7L A 2 PCR Btk X Z MDCK fifalz k5 ™ A L AEE#% T
CPE DR LNk %47 ) ST,

2.2. RNA#IE, U7ZILB A LPCR, 4 VLT oW L ADIEE

BESR D FEIZHE> T, QIAamp Viral RNA Mini Kit (QIAGEN) ZfEH L, WHEEN SUVNE XU T A L A BRI
M5 RNA #IHR 2 ERL LT2, WREER SUVED S D RNA R IZSWT Y 72 A 5 PCR 2170, Btk 7e -
TR D I A TN T A N ADSEEEFRIER Lz, CPE AR 67z EiEA RN LT, RNAHLZY
D% NGS il & Uiz 29,

2.3. NGS 2k %25/ LRIOAE

] FAIRHIRHE AL PRAERT
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iSeq100 ¥ A7 A (Mlumina) ZfEH LT, [ENUEGYEMTCHT R Lo R~ =27 (o w7 v o $
Wr~=o 7 VE MO —#EET L, anat A VADEYT ) MM & FFHI T 72 29,

ARFFECTIIRER D ¥ A )V ABEFHRIZ AN 2., WHEEYA W2 B O RNA filiHH & VT eDNA 2B L7-, F7=,
FERIZEB WD TR SWIRIAD PCR EEMIREE N4y TIRino 7o 2 L b ARRGETIE A 7 Va8 L T RT-PCR,
Multiplex PCR #17->7-, RNA iz . Primer } O SuperScript I (Invitrogen)% T, A %% 42°C60
3. 94°C2 455, 94°C30 70 - 45°C30 #0 - 68°C3 43%& 51 7L, 94°C30# - 57TC30 7 - 68°C3 43% 40 A1 7 /L,
B X 45°C60 47, 55°C30 75, 94°C2 45, 94°C20 #) - 40°C30 £« 68°C3 43y 30 #b%& 5 -1 7 /L, 94°C20 £ - 58°C
30 F) - 68°C3 43 30 £ % 40 ¥ 7 VDIRESAFT RT-PCR 17V, ¢DNA ZAFR L=,

IZ, Qb Hot Start High-Fidelity 2x Master Mix (New England Biolabs) % V> C, 98°C2 4y, 98°C20 f -
60°C30 ) + 72°C30 T 45 ¥ 7 /L, 72°C1 4y DIRE S C Multiplex PCR 217572,

BESRD FIEIWE>TT 4 77 U AR Z1TV, iSeq 100 2 A7 A, iSeq 100 il Reagent Cartridge v2 300 cycles
Mumina)®#— kU » P& LT NGS fiffr#t, ZOHEHRAS% b & 12 CLC Genomics Workbench % T
ZWREH7N 5 HA OV NA O447 ) LMECHI AR E Lz 29, Z2ESIX,. NCBI OF — 4 _X— 2715 A (HIN1)
pdm09 # % (LL F., AHlpdmO09) @ HA fH Ik iZ A/Wisconsin/588/2019 (MW626062) % NA fH ik 1%
A/Wisconsin/588/2019 (MW626056), AHIN2)#R (LIF, AH3) ¢ HA L A/Darwin/6/2021 (0Q718999)
% NA 8l A/Darwin/6/2021 (EP11857215), B.victoria 5&#%t (LT, B.vic) @ HA fEIki% B/Brisbane/60/2008
(KX058884)% NA %1% B/Brisbane/60/2008-egg (CY073894) i L7-.

2.4, RUTEEAT

CLC Genomics Workbench TERE L7= HA O NA 4% 7 L% (AH1pdm, AH3, B.vic)%Z., MEGA79T
AN P T AR T LT —DIZE L, coverage 7Y 95%LL T D b D& [ T Nextelade 9% VN THERE L
Tzo ZAVENORIEOLTRL, e 5 _RikE 5 _fedt A _FaEitieir (KC : manmifjirT, SK : AR s, HT:
W& RARET) ) CERFL LT,

3. R
3.1. YZIL%ALPCR

2023 FEDIEYYE—_A TV ATEHELNIZA VTV PRV 98 fAD 5 5 U 7L A 2 PCR MBI
HRRAZ G T 8T thdb - 7-, TOWNFIT AHlpdm09 78 25 £, AH3 73 57 {4, Buvic 28 1, #HRARH 4 T
bolz, 1o, 2024 FEDOFBYYEY—A T UV ATHONIZA VTNV o PFEN I8 BIRD 5 5, U 7L A 5 PCR
WA XEA R 25 D T 68 1hdh -~ 72, FDOMNERIZ AH1pdmO09 78 41 f:, AH3 7% 9 1, B.vic 73 17 1, #R
RH1 M TH o T, BARHORKRIZ, NGS 2L 524 7 AHTIZ L D AH1pdmO09 73 4 £ (2023 4543 3 1, 2024
MR TR, AH3 23 11F (2023 4E28 1 11F) &AL 7=,

AH1pdmO09 1%, 2023 4F 8 HIZHH S CTLIFE, 2024 4F 1 HE TS, & <IC 11 Hic it ahi,
2024 4 10 AICH UM S b, e lc#ine 12 Alck s < mtians-, (¥1)

AH3 /X, 2023 X7 A & 8 HEMR<AMABmL THRHSN, &<IZ1 AlckbZ<MmtiEni, 2024 Fi%1
A&7 ANG 9 ADHIMIZOARH S,

B.vic 13, 2023 4F 10 A 1 i &, 0% 2024 41 AnD 4 A Tltiahi-,
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35

2023 4 2024

30

25

20

15

10 I

5 ll 110 l

0 J__-_J - = B B B

18|28 (38|48 |58 6B |7A|8A |9A [10A[11AN2A| 18 (28 |3 |4A [5A |6A |7H |8 |98 L0A11A|12A
B AH1pdm09 1 2 7 |13 ] 4 1 2 |10 | 29
® AH3 121 9 6 4 1 5 6 3110 2 4 1 2 2
B.vic 1 5111516

X1 FREOEBIRHEBDERE

3.2. V4 ILAEED CPE Bt

2023 41X, U 7V A A PCR BE 83 1 (AR ZFRS) DI 6, UA/NAEEEICE S CPE BiEiX 50 1+
T, ZOWRIZ AH1pdmo09 78 17 f:, AH3 78 32 #4:, B.vic 28 1 - Tdh-7-, 2024 4%, U 7L % A 2 PCR Bk
68 1 (WA TRHZET) DI 5, UA L AE®RIZ LD CPE BT 21 T, ZDWNFRIZ AH1pdmo09 75 4 14, AH3
N6, Bvie N 11 Th o7,

3.3. HA RU NA DRt fRAT

2023 4} 1) 2024 F O T DORIAZ Nextclade THRIMBMNT L7FER, 7 L— FROY T 7 L— FiZEhTh
#1 7257z, 72385, coverage 13 95%LL F D H DIZHOWTUIMERMEIMERN 203 B/ UTfE# T R & LT 5,
Fo, RFEIIE2, 3 K4 IR LT,

AH1pdmO9 %, HA TiZ9 37T legacy-clade & LT 6B.1A.5a.2a il L. & 5IZ short-clade & LT 5a.2a F
7213 ha.2a.1 1243 LTz, ba.2a 2°5id, clade & LT C.12HHAE Y, C.1.7.2, C.1.9 EIRENR S L, ik
21X C.1.9.3 ~LJRA L=, 5a.2a.1 TiL, clade ® D.2 2B IRAEIX 722> 72, NA @ clade (%, C.4. C.5.3.
C.5.32, D, D2D 5 DITIREL TV, G 1), X 2),

AH3 1%, HA Tl39XTlegacyclade & LT 3C.2alb.2alZB L., K&E< DT T2a & 2b 2L TV . &
51T 2a 13, short-clade & LT 2a.1b, 2a.3, 2a.3a & IRAEN RO, HA&EHIIZ 2a.83a.1 IZIRE L2, 512, 2a.3a.1
X clade 2AYRAEL. d 25 J.1, 4.2, 2227 LTz, F7-. 2b i, short-clade DIRAEIZR HNZeh -7z
DD, clade TIL G2, G.2.1. G22 ~JRAELTW= . NA D clade I3, A2.2.2, B2, B.22, B.3, B4, B4.2,
B.4.3 IZPRA LT =(EE 1-(b), X1 3),

B.vic X, HA TIiZ7 7T legacy-clade & L CV1A.3a.2 DA TH-7=M, clade BNIREL. C5 25 Ch.1,
C.5.6. C.57 ~&43E L Cu iz, NA @D clade i3, B.7, B.7.2, B.7.3, B.8 ~& 4 L Cu (3 1-(0). X 4),
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K1 HARUNA®Dclade (t5_#HREFES_RIEA_BEERREH

%% 1-(a). AH1pdm09 COEETERLLD%E 0] &L,
HA NA
(%)
pra clade short-clade legacy-clade coverage clade coverage
R5_148 04 SK D.2 5a.2a.1 6B.1A.5a.2a.1 30% C.5.3 52%
R5_317_08_KC @) C1 5a.2a 6B.1A.5a.2a 100% C.5.3 100%
R5_379_09_KC O D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_400_10_KC O D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_404_09_KC @) D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_409_10_SK O D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_427 10_SK O D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_428 10_SK C.5.3.2 100%
R5_429 10_SK D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_440_10_SK D 5a.2a.1 6B.1A.5a.2a.1 58% C.5.3.2 74%
R5_446_10_SK C.1 5a.2a 6B.1A.5a.2a 24% C.5.3.2 43%
R5_456_11_KC O D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_465_11_SK D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_466_10_SK D.2 ba.2a.1 6B.1A.5a.2a.1 100% C 63%
R5_471_11_SK O D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_472 11 SK O C.1.7.2 ba.2a 6B.1A.5a.2a 100% C4 100%
R5_479_11_SK O D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_480_11_SK @) D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_491 11 HT D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_493 11 _SK O D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_494 11 SK O D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_496_11_SK O D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_498 11_SK C.1.7.2 Ha.2a 6B.1A.5a.2a 100% C4 100%
R5_515_11 KC O D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_531_12_SK O D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
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HA NA
Brag clade short-clade legacy-clade coverage clade coverage
R5_532 12 SK O D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_534_12_SK D.2 5a.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R5_536_12_SK C.1.7 5a.2a 6B.1A.5a.2a 29% B.1 22%
R6_017_01_SK D.2 ba.2a.1 6B.1A.5a.2a.1 100% C.5.3.2 100%
R6_617_10_SK C.1.9 5a.2a 6B.1A.5a.2a 98% D 100%
R6_648_10_SK C.1.93 5a.2a 6B.1A.5a.2a 100% D 100%
R6_676_11_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 100%
R6_705_11_SK C.1.9 5a.2a 6B.1A.5a.2a 60% D 69%
R6_706_11_SK C.19 ba.2a 6B.1A.5a.2a 100% D 100%
R6_708_11_SK C.1.9.3 5a.2a 6B.1A.5a.2a 19% D 85%
R6_711_11_SK C.19 ba.2a 6B.1A.5a.2a 100% D 97%
R6_721_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 64% D.2 86%
R6_722_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 100%
R6_723_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 63% D.2 85%
R6_724 11 _SK C.1.9 5a.2a 6B.1A.5a.2a 16% C.5.3 40%
R6_725_11_SK C.1.9 5a.2a 6B.1A.5a.2a 13% D 100%
R6_726_11_SK C.1.93 ba.2a 6B.1A.5a.2a 100% D 100%
R6_727_11_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 100%
R6_728_12_KC O C.1.93 ba.2a 6B.1A.5a.2a 100% D.2 100%
R6_730_11_KC O C.1.93 ba.2a 6B.1A.5a.2a 100% D.2 100%
R6_739_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 57% D 100%
R6_740_12_SK C.19 5a.2a 6B.1A.5a.2a 55% D 100%
R6_741_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 100%
R6_742_12_SK C.19 5a.2a 6B.1A.5a.2a 14% D 62%
R6_743 12 SK C.1.93 ba.2a 6B.1A.5a.2a 96% D 100%
R6_744_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 60%
R6_745_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 61% D 53%
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HA NA
Brag clade short-clade legacy-clade coverage clade coverage
R6_746_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 83% D 92%
R6_747_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 82% D 82%
R6_748_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 63% D 98%
R6_749_12_SK C.1.93 ba.2a 6B.1A.5a.2a 100% D 100%
R6_750_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 100%
R6_751_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 41% C5 36%
R6_753_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 100%
R6_754_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 100%
R6_758_12_KC C.1.93 ba.2a 6B.1A.5a.2a 100% D.2 100%
R6_759_12_KC O C.1.9.3 5a.2a 6B.1A.5a.2a 100% D.2 100%
R6_760_12_KC O C.1.93 ba.2a 6B.1A.5a.2a 100% D.2 100%
R6_761_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 53% D.2 70%
R6_763_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 75% C.5.3 100%
R6_765_12_SK C.19 5a.2a 6B.1A.5a.2a 25% D.2 100%
R6_766_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 75% D.2 54%
R6_768_12_SK C.1.9 5a.2a 6B.1A.5a.2a 50% D.2 98%
R6_770_12_SK C.1.93 ba.2a 6B.1A.5a.2a 100% D.2 100%
R6_771_12_SK C.1.9.3 5a.2a 6B.1A.5a.2a 100% D 100%
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&1-(0b). A
HA NA

B clade short-clade legacy-clade coverage clade coverage
R5_003_01_SK B4 97%
R5_004_01_SK J 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4 100%
R5_006_01_KC O G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 100% B.4 100%
R5_011_01_SK G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 100% B4 100%
R5_012 01_SK K 2a.3a.1 3C.2alb.2a.2a.3a.1 64% B.4 76%
R5_013_01_SK G.2.1 2b 3C.2alb.2a.2b 10% B.4 59%
R5_014_01_SK G.1.1 2a.1 3C.2alb.2a.2a.1 17% B.4 79%
R5_016_01_SK G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 100% B.4 100%
R5_018_01_KC O G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 100% B4 100%
R5_026_01_HT O G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 100% B.4 100%
R5_029_01_SK G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 34% B.4.2.2 59%
R5_037_01_KC O G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 100% B4 100%
R5_050_02_SK G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 45% B.4 100%
R5_057_02_KC O G.2.1 2b 3C.2alb.2a.2b 100% B.2.2 100%
R5_063_02_KC @) G.1.3 2a.3 3C.2alb.2a.2a.3 100% B.3 100%
R5_067_02_SK G.1.3 2a.3 3C.2alb.2a.2a.3 25% B.4 70%
R5_068_02_SK K 2a.3a.1 3C.2alb.2a.2a.3a.1 27% B4 100%
R5_082_02_KC O G.1.3 2a.3 3C.2alb.2a.2a.3 100% B.3 100%
R5_083_02_SK G.1.1.2 2a.1b 3C.2alb.2a.2a.1b 100% B4 64%
R5_084_02_SK K 2a.3a.1 3C.2alb.2a.2a.3a.1 34% B.4 13%
R5_089_03_KC K 2a.3a.1 3C.2alb.2a.2a.3a.1 31% B.4.2 11%
R5_090_02_SK G.1.1.2 2a.1b 3C.2alb.2a.2a.1b 45% B.2 86%
R5_096_03_SK O G.2 2b 3C.2alb.2a.2b 100% A222 100%
R5_098_03_KC O G.1.3 2a.3 3C.2alb.2a.2a.3 100% B.3 100%
R5_106_03_KC O G.1.3.1 2a.3a 3C.2alb.2a.2a.3a 100% B4 100%
R5_107_03_SK J.24 2a.3a.1 3C.2alb.2a.2a.3a.1 20% B.4.1 10%
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HA NA

K clade short-clade legacy-clade coverage clade coverage
R5_118 03_SK B.4 79%
R5_123 04_KC O G.2.2 2b 3C.2alb.2a.2b 100% B.2.2 100%
R5_124 04_SK J.2.4 2a.3a.1 3C.2alb.2a.2a.3a.1 30% B.4.2.2 72%
R5_130_04_SK J.2.4 2a.3a.1 3C.2alb.2a.2a.3a.1 34% B.4 52%
R5_133 04_SK K 2a.3a.1 3C.2alb.2a.2a.3a.1 37% B.4.3 33%
R5_183 05_KC O G.2 2b 3C.2alb.2a.2b 100% A2.2.2 100%
R5_207_06_KC O G.2 2b 3C.2alb.2a.2b 100% A2.2.2 100%
R5_212_06_SK E.1 3C.2alb.2a 3C.2alb.2a 19% B.2 34%
R5_226_06_KC O G.2.1 2b 3C.2alb.2a.2b 100% B.2.2 100%
R5_229 06_SK O G.2 2b 3C.2alb.2a.2b 100% A2.2.2 100%
R5_234 06_SK O J 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B4 100%
R5_354_09_SK O J.1l 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_355_09_SK O J.1 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_368_09_KC O J.1l 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_369_09_SK G.1.1.2 2a.1b 3C.2alb.2a.2a.1b 100% B.2 100%
R5_380_09_SK @) dJ 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B4 100%
R5_391_09_SK O J 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.2 100%
R5_439_10_SK G.1.1.2 2a.1b 3C.2alb.2a.2a.1b 50% B.2 50%
R5_444 10_SK O J.1 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_457_10_SK J.1l 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_469_11_SK J.1 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_470_11_SK O J.1 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_481_11_SK O J.1 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_482 11 SK O J.1 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_483 11 SK O J.1 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_487_11_SK O J.1 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_495_11_SK O J.1 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
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HA NA

K clade short-clade legacy-clade coverage clade coverage
R5_497_11 SK O J.1l 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_499_11_SK O J.1 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_516_11_KC O J.1l 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_530_12_SK O J.1l 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R5_535_12_SK J.1 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R6_037_01_SK O J.1l 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R6_038_01_SK O J.1 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R6_068_01_SK J.1 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R6_081_01_SK J.1l 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.3 100%
R6_512_07_KC O J.2 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.2 100%
R6_513_08_KC O J.2 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.2 100%
R6_573_09_SK O J.2.2 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.2 100%
R6_590_08_KC O J.2.2 Z2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.2 100%
R6_609_09_SK J.2.2 2a.3a.1 3C.2alb.2a.2a.3a.1 100% B.4.2 100%
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&1-(c). B.vic
HA NA
BE clade legacy-clade coverage clade coverage
R5_422 10_KC O C.5 V1A.3a.2 100% B.7.2 100%
R6_003_01_KC O C.5.6 V1A.3a.2 100% B.8 100%
R6_066_01_SK C.5.7 V1A.3a.2 31% B.7 66%
R6_067_01_SK C.5.1 V1A.3a.2 55% B.7 83%
R6_086_01_KC O C5.1 V1A.3a.2 100% B.7 100%
R6_087_01_KC O C.5.1 V1A.3a.2 100% B.7 100%
R6_127_02_SK C.5.1 V1A.3a.2 45% B.3 59%
R6_156_03_KC O C5.1 V1A.3a.2 100% B.7 100%
R6_179_03_SK O C.5.1 V1A.3a.2 100% B.7 100%
R6_180_03_SK C.5.6 V1A.3a.2 79% B.8 86%
R6_186_03_SK C.5.6 V1A.3a.2 61% B.8 100%
R6_187_03_SK O C.5.1 V1A.3a.2 100% B.7 100%
R6_196_04_SK C5.1 V1A.3a.2 100% B.7 100%
R6_197_04_SK O C.5.1 V1A.3a.2 100% B.7 100%
R6_204_04_SK O C.5.6 V1A.3a.2 100% B.8 100%
R6_209_04_SK O C.5.6 V1A.3a.2 100% B.8 100%
R6_214_04_KC O C.5.7 V1A.3a.2 100% B.7.3 100%
R6_228 04_SK O C.5.6 V1A.3a.2 100% B.8 100%
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AEER
4.1. AH1pdmO9 DfEH#ER

2023 45 8 A DRHLARE, 11 A% B —2712 2024 4 1 H £ TR Sz, 2024 4 10 AIZHOWRH S5 &
L7,

2023 FEIZ3HE - B S A7z 7 A LA D short-clade (% 3 ffA % FRE 5a.2a.1 T, 2024 #1% 1 A% R X 5a.2a
Tholz, ba2a.llZEHBTH L, HA @ clade 1 D.2 7 HZE{LIT20 08, NA @ clade 1Z C.5.3 225 C.5.3.2 ~&
A LT, 77, ba.2a Tk, 2023 fEl% clade 78 C.1 & C.1.7.2 ThH 7273, 2024 FE(272 %5 & C.1.9 & C.1.9.3
~EZLL, NA @D clade 1%, C.5.32>5Ik4EL7ZD, D2~k L TV,

BRI THL &, 2023 451X HA @ clade @ C.1.1 225 IRA L72 D.2 23, 2024 4513 C.1.9 2B k4 L7- C.1.9.3
PATLTEY ., FNFNOWITIE C.1 M BIRAE LB clade DiiAT CTH-7=, [EFEIZ NA O clade 1% C.5.3 H»
HIRELTZ C5.32 & D DT TH -7,

HA-NA O#AxEEEH.5 L. HA @ clade ® C.1, C.1.7.2. C.1.9, D.21%. NA ® clade & ZHFh—xfD
#AEHHE (C.1-C5.3, C.1.7.2-C4, C.1.9-D, D.2-C.5.3.2) ThH-7-, —J. HA @ clade ® C.1.9.3 1. Na ®
clade & 2 F¥HOMAGHE (C.1.9.3-D, C.1.9.3-D.2) MRSz, 5% b7 L— OB OV Tk 7
HEIT-o TN Z L T 5,

4.2. AH3 OfRFTHER

2023 X T H & 8 AZBR<AFMZE L TRIHS7-23, 2024 4R 1 HE 7TH, 8 A, 9 Hlcoz it sinr-,
HA ®F:7¢ legacy-clade (% 3C.2alb.2a TH Y, K& 43T T 2a & 2b O 2 FIENFAE LT,

2a @ short-clade %, 2a.1b (G.1.1.2) & 2a.3 (G.1.3) MHIRELZ, 2a.3a (G.1.3.1). 2a.3a.1 (J) [ZHlEL
77 2023 D 6 A LMD short-clade I3 2a.3a.1 TH Y . 9 HLIKE, MHEDIEH LW\ o728 12 A DIREIREAD
L7z, 2a.3a.1 Dclade A5 &, JI1L20234FED 1 A L 6 ADMmELFEE, 7 A & 8 AT Wbon, 9 AL
FRICIRAE L7 J1 SEHE L TRY . 7T ADD 8 AIKE FTREGENEA TV Z L HEII SN D, F7-, 2024 FFIC
ADETAHLUREIL EEBNCIRELZJ2, J22 M IML TBVEEMLELEZ LND, -, 2b(G.2, G.2.1,
G.2.2) TlE, 2a M LaaoH 72 2023 4F 2 H DR & 41, 2023 45 6 A LI S e o7z

NA Cidclade ® A222 NHIRELZBME 720, B2, B3, B4 ~JkREL, &512B4.2 & B4.3 kA
L7c b DMFAT LT,

HA-NA OfiAEDOEE RS & T )t ofAEDE (G.1.1.2-B.2, G.1.3-B.3. G.1.3.1-B.4, G.2-A.2.2.2, G.2.1-
B.2.2, G.2.2-B.2.2, J.1-B.4.3, J.2-B.4.2, J.2.2-B4.2) Th-o7-, —F. HA D clade ® J i%, NA @ clade & 2
FXEOMAA Y (J-B2, J-B4) MRS,

ERSITRS &, HA-NA OfEASHEIZENTIL, J.1-B4.3 & J2 J.2.2 51 -B.4.2 ~DOBITHMER S,
—HITEGELTH, b9 —HITHERET D RN B 2 bivd, £72, HA X 2023 FFOFAAICHAT LT G.1.3.1 ©
clade 73R4 L. 2023 AEDAERMN D 2024 AEDAEMAIZIZ I AT LTE Y. 5%, 20 J 26IR4 L7z clade 728
AT D EE2bN5, NAL, JEZIRELTWD Z Enb, 5%IT B4 NLIRELELONHITT 5 &L PSR
Do

4.3. B.vic DfEMFIER

2023 £ 10 A2 1 e &4, £ 0 2 2HZD 2024 41 A HRHED M L2, AH1pdm09 <° AH3 & [F]
BRI, PIER D B8 2 2y A RIS IO h E A HER 2R Lz,

HA @ clade i%, C.5.1, C.5.6, C.57 RSN TEY, ZHHIZRERINITRD LT, IZXFRRENCHATL T
Wz, NA @ clade 13K & <317 TB.7 & B.8 i &7z, HA K OXNA DWW clade b [RIFLE O HET
HO ., 5% ED clade BFATT 2 TRINEEE 272 DIEERLECTH S, —FH T, HANA OfAEDEE RS &
C.5-B.7.2. C.5.1-B.7, C.5.6-B.8, C.5.7-B.7.3 DMAEBDEDHMHR SN TEY . 2EMTREREZRIIAON
TV, ZO7=h, EBIINETHD LODY 7 F Lk STl TE B L &2 5D 7,

4.4 FED
AT ORE R, FERS, 7 L— ROIREHERE NS, SRITUTT 24 » TN FUA NV ZDO TR ATREE 72
52 LR Sz, HA KOYNA OfFfTIc K 2885053 TEFAIEBRIREEORF 2 D | S RIEGHER D TA]
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ENDA VTN FTANAOREHENTHT—2 D128 LT, BRE~OEBMREICENL TN EEZ D,
AEl, U T AHEA L PCRBERIED 5 5, Bk, A NVADBER TERWRIER S -7, Bt L
72 RNA Tl coverage 7% 100% T 5753, L WIEH Bl L7z RNA TlX 100%II272 520 Db 85 Z & o
5. ABITHEEGR SUVNED S K0 KEFEDE coverage 3R B HIEIZOW T OB NVLETH 5,
RN O RARDHHRICH 720 | BIERE | BYYES—A T U ATBIT DA TN T A )L ZADIFFIR
T AR BRI SRR 2R R D T ) & BV 5,

3R

1) ENTEYYENFSERT « A > 7 /LW LI, https//www.niid.go.jp/niid/ja/kansennohanashi/219-about-flu.html., 2025.1.1

2) EREED : NGS WA Y INVT U F O A JVADRT ) MO T, EkRE BB, 6, 53-60, 2024.

3) [ENFRYLERIZERT R~ =2 7 A I (B TN P ROHRA o 7 )V L P RYYE 4 18:< ), httpsi/id-
info.jihs.go.jp/manuals/pathogen-detection/influenza20251002v2.pdf., 2026.1.1

4) ENIEYSERIZERT - R~ = 2 T AER o v S U A VRS Mt =27V 2022 4F 2 AR, httpsi/id-
info jihs.go.jp/manuals/pathogen-detection/SARS-CoV2_genome_analysis manual QIASEQFX ver 1 4 220127.pdf., 2026.1.1

5) MEGA Software : https://www.megasoftware.net/., 2025.1.1

6) Nextclade Nextstrain : https:/clades.nextstrain.org/., 2026.1.1

7) [ENEAERR S BT TR SRR AERTTZERT ; TR (TASR) | 46, 14-16, 2025
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BN TR ST AERZE O 7 79T (2012~2024 1)

gl f\ A - THE &80 - Tor kY K

Molecular epidemiology studies of Mycobacterium tuberculosis in Kochi Prefecture

(from April 2012 to March 2025)

KAGEYAMA Atsuko, MAEDA Shino, SHIMOMOTO Kaori,
MATSUMOTO Kazushige

[E£E] 20124710 AM>5 2024 47 12 A & TICEAIRNORSZEE ) D BES I, LTI S - sEE
333 FRIC DWW T ERSZ ! (Variable Number of Tandem Repeats) fi#hiE (LR VNTR ) 2k 5
Oy A FE M L7z, VNTR S GEIE JATAL2 £TE L, 12 fEC B DAV IA TIEH
Magn iz 572, & HICkSaEE% 6 85 (Q18, Qlla, ETRA, Q3232, V3820, V4120) BMIL .,
18 FEI A MRS G & L=, 2023 4EM DT 7 7 7 A L METAEA L, 24 fHIE TAMRA SR
&Lz, fik e JATA12 £ T L7MiRIE 333 kfkrh 29 70— 122 kT, =D HH 1858
BNSERI—F LRI 16 7 V—7 42 Wilkdh -~ 7=, E7-. 24 fEHE TR —B L7-Hikix 6 7/ v—7F
17 B CTH -7,

ZH 6D VNTR T a2 AN TTF— 2 —_— 2 2E L, S =~ LA = 7Y U — (LT MST)
X o TRRAL LR, AR OBSEME A IRANCHE X 5 = LS ATRE & 7e o 72, FEE 2 bRl L I
AN FR U TSR, AN 75.1% T 0 | 2E MR L [FEk Ch o 7o, AbrilztH5e4 (ST11/26
BE. STK#E, ST3FE, ST25/19 1) & RHIBG IR R < TEEDMLEE &\ i 5 Filtlil 2 5588
L7ohERTi, RAOFEENE 14% CThH Y . 2EZENE Y bIEEThH-o7-, UL, FlilodEls
I, 60 LA 13 9.8%., 60 A Tl 84.4% & FAFIE CRim-> T2,

Key words: fiit%, VNTR, ZrfJ& Anti, FEbati, st

1. ZL®HIC

ARz L I REEZERE (Mycobacterium tuberculosis) 735K G Z 2 MERZRRYYE T, NEYYED TS K ONEYYED
BFNRT 2RI BT 235 12\ T HHRGYEICNE ST B, 2ELIE BB R uEre 5720k
WEORBTH D, 2021 FIZARTEIEEL U CWREIEE & 72572 b DD, ITH, FEFIMMERERZ R DR AR/
EHAEBZE ORI/ ERMBEE 72> T DY, BARIZET 2 HTHSEE I RE B OFREER (A0 10 A 1
FERLTLTEY, 2023 FOHBIGEREZES1L 10,096 A, HEEFT 81 (AO 10 HTAX) Thotz, —H, &
IR 2023 FEDOBHIBSREZRE 1T 42 A, BERIT6.3 (N 10 HAK) L72oTkY, 2ENEEZ FEY HE
BLTD (K1),

MPTTIL 2012 4F 10 A DO EARGEZ R B GRE (O PR PR FEFMERICE S RN R
FERECREEZRE D D B SN B2 IE L. VNTR JAIZ L 500 TS % i L Q) 5, VNTR JEIT )
BONCERATRET, FERVE (T2 NT—%) TRINDHT-D, Bip RO ERAR DT — 4 2R G513
B T E D ZEDNRERRETH S 2, 57 VNTR BUERITERR Z L GRS 2 L TF— 2 _—2
\IRAFET D & & BHIT, BB SIIZERE L O VNTR BB oW Tl 2 3205 LT D, E72. SRRk
L CEikE =& o VNTR FUE#RKL O, 25 2 SELINODBGRE & OB SOV TRER A3 LTV 5,

ARl 2012 4F10 H235 2024 4 12 A F TIOYFMTHEA S 72 333 FRIAIZ DUV T, VNTR TSR L OV 1%
AR RA £ L OO THRET S,
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(N)
120 DEMEFHREBEL 18.0
1 BRERBEER 4,
100 l%,.\ -l SERER
- iy - . 14.0
B i ™ - BARELE g
& 80 \" ------ 12.0 2
N1 —
iﬁ L I 10.0 A
§ 60 L a
= 6P 1 ©1T 1 UV 1'"ED O 1'DL LI N '........ (] 1
%. 8.0 0
2 5
40 6.0 A
xF
40 =
20
2.0
0
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
(%F)
1 BREHRESREANREBEROERMRS
(it DFI64E  EREIRORSEE (R D )
2. #H

2012 4E 10 A5 2024 4E 12 A £ TICRATRAMEH SN2 1,159 AD 95 B, WHAIEFREEE B 1 EREED)
TorlfE ST B IR AR 330 ik & REEEIFZTAT L Y R Sz BAR{R DNA i 3 k&5t 333 frik
BRGE LT,

3. &

3.1 DNA3dH

AN ST N 24—~ 7 L—7"C 95°C10 e E ., 30 oLl Ea#E Uiz, IREZARE/K 1 mL 200
Z. T—ETHEEEZ /88 L 2mL T = — 7 1ZIEER, 14,000 rpm T 10 Zffh= L, BG4 DNAREE L
72

3.2 WIRi%

5407 DNA &k VT, JATA12 8k VNTR 754506 L7z, JATA (12) -VNTR TEEO B A
SIIRRICOWTIL, 658 (Q18,Qlla, ETRA, Q3232,V3820,V4120) Z3EIL ., 18 fEl A e S aeisk &
L7z, 2022 4R S CTIET U v — A5 VEKHKENEC THBL Y RO bp &3+ 100 | #5HERIC TR ZRE L T
W23, 2023 AEFEDND 1T EIC 24 FEI A AT TS Seqstudio (—F 7 4 vy —fi) (ckBTT AL M
HHEZBA LT
3.3 MST ZRiststfemsE

VNTR DT —4 333 BiAIZHOWTC, 12 f85kA 7 7Y 77— 3 > IMIRU-VNTR plus] (https:/www.miru-
vntrplus.org/MIRU/index faces) ZfHHL, I=<vALA =27 J— (MST) O/ % —2%FKAIL LT,

3.4 ItFE. JEtFEEORMNE
VNTR {EDT—4 333 FRIRINNTDONT, e RERMERIEEIRIC K AR R E 7 v 7T L% WV,
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RO EER LT (M2), FEHEITEROBIERFIMFEL TRBY . 77 TEWUE—REEIL, ftho
TR & bl U CRBYHBIE 1038 < L 280 LoV, & DI & 3RAIMMME A2 2R o9\ Vi EORHS 5, b
FHNZOWTIHSTY (ST11/26 &, STK &, ST 3R, ST25/19 ) . HlC/pEEND, FiksE T &% Vil
6i ST25/19 #ECTH V. ST11/26 FEL O B (A T AR AR Z L3 < ZHIMMHEMDTR O & STV,
WEITHAT LT STK BERR ST 3EHL Y 7 F L hRASKE VS, AN T T 7 F e AN E < | BYYSHE
(L, 7T AX—ER LT N EEZ LN TRY, EENNETHD?,

! \
SRR JLsma
|

l
tHER

I
l | | \
ST11/26E STKE ST3% ST25/198 FrE iy
X2 EREORMAE

4. #BR

4.1 BEONREBEZS

RERRIROF AT 2 K 3ITR T, IR PRI ZIAPE S C 80.0 5%, WRHIRHTC 76.1 %, WEHGHC 78.8 ik
&I IR & < Teino 7oAy, AMEIHAERE ORI 28.4 1% E BAEBOBEN L -T2 (F 1), B3
6%4 (APE191 A, 139 N) Thoto, FIEFITHT DMAFISIIIRAGHS TR, AR
U7e, ZAud. W IBEReERE s IR i e 2 0 ISR L QD Z E—RICd D,

(N)
140

120 BAEHERE
100 DEAAEE
80
60
40

@ Eanll

0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-
(%)
K3 BRERKOEHST (BRNEELSELEERSE)

&1 2012510 Amn 2024 F 12 AETOHFRBEREE LRERG (%) RURAETHER

e FRSHEEN  mmmkm RENE0)  RETHEES
IR 359 133 37.0 80. 07%
R R ED 47 141 29.9 76. 15%
IRERAD 288 46 16.0 78. 85%
NEHAEERE 4 13 31.7 28. 4%
=5 1,159 333 28.7 76. 15%
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4.2 NTR iREHRER O

NN oyl S NVZ IR B3 HLT- VNTR 7 — & Ot 2 3266 L 7=, JATA12 fE e — Lz 7 L—
71E. 333 WA 29 VA —T 122 A T o7z (K 2), £D 5 H 18 fHEN TR —E LToMiKIL, 156 71—
42 k-7, Fi-. 24 FEIRE TR —E LI-MIRIL 6 7 —7 1T RIK TH -7,

29 JN—THCEFHIBSEDH G Th o 72 DIE, RO LIz 4 7 —T KR T 4 D—ED3F b 1
TN—TCTholz, THRD—ENHLNIZT N —T1% 2006 FFOEMBYGEAEY OBRETHY ., ZDHH 241
2023 FE 70> TRIE LTHERI CTH o 72, 24 fEENTERIZ—E L T2 5 70— 1280 CHEFAIBEEI A T
bolz, FARTRIIZN I N—T7ORQ% B DT EDMD 7 N—T1%, FIER S RIEHIE S IX S 2E R H 0 |
P RhE IR T - 7,

7 N—7 D@ VNTR BFNIIER THE <R LY, HkE D BARICEE L CQODETHD Z LAV S
iz, F£7-. 13 BIIIMNEHARSE TN CORGEIEEDNTZ b OB H - 743, BIFRESCIE VNTR 25— L7-fthik
RITFRD LT, FERITRNTERE SN £ B 2 b A RIT e ~T,

R2 BHNBERNTYI—TERHT S WIR £

-7 JATA

v 1 2 3 4 5 6 7 8 9 10 11 12 i

@ 3 3 3 4 7 3 7 5 5 I 2 5 ST25/19  20E#k
@ 4 1 3 2 7 4 7 4 5 7 8 5 ST3 19E#
® 3 3 3 4 6 3 7 5 5 I 2 5 ST25/19  9&E%
@ 4 3 4 3 5 3 6 4 5 10 8 3 WEE TEK
® 4 3 3 2 7 3 7 4 5 7 10 5 ST25/19  SEHE
® 4 1 3 2 >20 4 7 4 5 8 8 5 ST3 4EH
@ 4 3 3 3 3 3 6 4 3 I 1 4 STK 4EH
4 3 3 2 6 3 7 4 5 I 10 5 ST25/19  3&EH%
® 4 3 3 3 3 3 7 4 2 4 8 4 STK SEH
4 3 3 3 7 3 7 4 5 7 8 5 ST25/19  3&E#
Q) 4 3 4 3 6 3 6 4 5 I 8 3 WEE  JEHK
® 4 3 4 3 6 3 7 4 5 I 8 3 HEE  JEHK
® 3 3 3 4 6 3 7 4 5 9 2 5 ST25/19  3&E%
4 1 3 2 6 4 7 4 5 7 8 5 ST3 SEH
® 4 1 3 2 7 4 7 4 4 7 8 5 ST3 SEH
4 1 3 2 7 7 4 4 5 I 8 5 ST3 SEHK
@ 4 1 3 2 8 4 7 4 5 I 8 5 ST3 B
4 2 4 3 5 1 7 4 5 l 8 3 WEE 2E%
4 3 0 3 3 3 7 4 4 1 8 4 STK 2B
@ 4 3 2 4 7 3 7 4 5 7 7 5 ST25/19  2E#k
@ 4 3 4 3 5 3 7 4 5 I 8 3 WEE  2EK
@ 5 3 3 3 6 3 6 4 5 8 8 5 ST25/19 2E%
B 2 2 1 3 N.D. 2 5 4 3 9 1 3 ELRE  2EHK
@ 2 2 2 3 N.D. 2 5 4 3 1 1 3 ELRE  2EHK
® 2 3 1 3 4 2 5 4 3 1 5 3 ELRE  2EHK
® 2 3 1 3 4 2 5 4 3 12 5 3 FRRE  2EHK
@ 2 3 2 1 2 3 1 2 4 13 9 4 FRRE 2EK
3 5 2 1 2 3 1 2 3 13 8 2 FEhmE 28K
@ 4 3 3 2 7 3 8 4 5 7 10 5 ST25/19  2E#k

4.3 NST REcisifEsr

333 fR{AD VNTR #5525 MST #1Ek L7-, RN TZWVNTRH (£2) O7—7Oh 6@ FE T4 MST
MICETRL (X4), BN TEWIN—T7R00 T 2L —FFHORTONMERROIEL FIREL LTz, EFREIC
koL, EHETIIRELY T AZ—NFE A EREL TN L0, MST SAROERIL. 0L 725 H
MEDVER L7 N HEE & T L= b D LB 2 b,
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O

ST3 8

~ -,
a0 N8R0
/*//I((f Y N\

N U\\QC

};[-O 4
FoWraate
O
\' $b ¢
o
St

O

L <. [

(@)

| S
O<
Q)

~ -
(@) \ . O:C
00O

4 BEIERND VNTR #(Zk % MST £54hE
KEK2  FHIRNCI—T 2GRS WIR LD A No@DE TEFET

4.4 JLFREE. FEREEDOMER

333 IR OWTIERTY, FEILRT Oy TR FR A R L7 (&3, F£4)., mFRER Il 250 f#
K (75.1%) . AL 83 ik (24.9%) &720 . AFEOMHA & FEETH -7,

F7o, AT AR (ST11/26 #f, STK #f. ST 3#E, ST25/19 #%) . FEAIIMH L7, WRINAIROHEIRD
FAITAE LV REETH -T2, L, BEFEHE 60 A & 60 mll LIS LZ & 2 A, 60 meAiti CHr
BURIOEIEIN 38.5% T . 60 bl D 9.8% & bl L TRV MEA R L, B4EIE COFBIRIOFA TR S

ST, R CHBAINE < RONN, BEDY T AZ—FHORETH L EEZ LN, UATAAT
FAT L QU2 STK B0 ST 3 BHIFHERE COFIGIMEL | V7 FAZ L DR S iz, WP CIE ST 3%,
PLHTE I STR BEOEIS DSOS, JFIRIIRATH -7, SMEHAE T, AT, R oEIA N HE R —
T, dbaTo ST11/26 BN %h -7,
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&3 FAlOFRERBAR

(N)
JERE MR
" Hew e sTi/268 | sket | stsm | stos/iom AR A
0-19 0 2 0 0 0 0 2 2
20-29 3 7 2 0 0 2 3 10
30-39 7 6 2 0 0 2 2 13
40-49 2 6 0 0 2 3 1 8
50-59 8 11 0 3 1 4 3 19
60-69 9 25 2 6 8 7 2 34
70-79 12 39 1 8 7 16 7 51
80-89 30 98 2 1 44 33 8 128
90~ 12 53 0 18 1 20 4 65
FEHTHR 0 3 0 0 0 0 3 3
=4 FERIMISRI DO E RIHER
N o EREAR .
HARR A ST11/268 STKE# ST3E ST25/198% FRE BFH
EXE 1% 83 (24. 9%) 250 (75. 1%) 9(3. 6% 46(18. 4%) 73(29. 2%) 87(34. 8%) 35(14. 0%) 333
607% K5 13(33. 3%) 26 (66. 7%) 1(3.8%) 3(11.5%) 3(11.5%) 9(34. 6%) 10(38. 5%) 39
607% LA L 63(22. 7%) 215 (77.3%) 5(2. 3%) 43 (20%) 70 (32. 6%) 76 (35. 3%) 21(9. 8%) 278
SNEMESE | 7(53.8%) 6(46. 2%) 3(50. 0%) 0(0%) 0(0%) 2(33.3%) 1(16. 7%) 13
I8 ch gL &R 45(30. 4%) 103 (69. 6%) 4(3.9%) 20(19. 4%) 28(27. 2%) 38(36. 9%) 13(12. 6%) 103
1= 75 R 28(20. 4%) 109 (79. 6%) 4(3.7%) 17(15. 6%) 39(35. 8%) 38(34. 9%) 11(10.1%) 109
15 B iR 10(20. 8%) 38(79. 2%) 1(2.6%) 9(23.7%) 6(15.8%) 11(28. 9%) 11(28.9%) 38
BA 26. 2% 73.8% 81.70% 18.3%
FE (JL3R) 7% 93% 5% 95%
& 30% 70% 14% 86% 3)
& 48% 52% 4% 96%
REF L 46% 54% 25% 75%
5. BEERUFELH

2012 4E0 05 12 4EES T OB 333 Ay VNTR 7— % T35 2 & C, AR T VNTR BIR00514%
SHAES R A T E Tz, W TSRS D 16% DIRIRD DT L 7n o723, AR TIHRI 30% DA
BT D Z LA, BRECCE BB O 76.1 5% T, 60 Ll EOBEM 83.5%% HHTU -,
TG CRVTE CH Y | HUEZE SOV THENT L7 iE A AR LD & AT STK B, T

BRI < BRIEETC ST 3N L < Aoz ns, HIKIF R TH- 7=,

E#%:%ﬁ%%ﬁbtk’% BT 60 LA LTI 9.8% THh 7278, 60 A Tlk 38.5% & %< 5
. BLEBTOIEN Y NES SN, HiAN LY 7 F U [mRERE A< . BYYmEINEN., 7 T A X —ETERK
LdTWEEDONTEY ., LIVEEDVERRHTHD, 60 Ll Eomling Cix, LIRIHHAT L QU EEE R4
N | FEREDNESE U QIR LTSRS R L2 2 L VB Sz,

R TT B HTRURGRRE L L CANEHAERE OISR b s, SMNEHAERE CliEin FARAR Z LT
<. ZAIMMHAE RO D ST11/26 BENZ < D B0, Mif{A L O VNTR Flo—E0348E< | RN TOIEE
TR T X Do T, BIZFNTOY— T ZANEETH D,

IR T4 E & 0 RS RS Y, RS C ORI O AIMMMRSEL I DTSR S LD,
L% VNTR A L 250 TR Akee L. BECREEEEIC 1 2 SEHyE FalA CORYSRIEOE TR 7 7 A
B — DT DIEMEIR T — 4 ZHR I LI20,
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SCHR
1) EHIRMEREBOREEEEIIGER - D6 mAIRORSE. 2025
2) SEEMEREN WEETRIE AT | MO FRFRAEO TS & il 2017

3) A G T 7 3V —OSERRAIIRT DIER S D AAEINEASTSR RO E & B STy B LA o

~

V. Kekkaku Vol.84, No.12:755-759, 2009
4) BH B AR RO RO TIER LT, Kekkaku,Vol.87,No.12.,757-763, 2012
5) YIRS : RIS 2 VNTR 54 IV -R5E48 DNA i, fEERsRt45# No. 10, 57-61, 2020
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BN OBREE/KIZ I 5 Escherichia albertii OFEHIRIL

R R - BT R - R R - 1 BT - s R
TIE 20« AAAR B - (IR TR

Isolation of Escherichia albertii from Environmental Water in Kochi Prefecture

HAMADA Kaori, MAEDA Shino, OSAKI Sayaka, TAKENAKA Kei", TAKAGI Haruka®,
SHIMOMOTO Kaori, MATSUMOTO Kazushige and YAMAMURA Nobuko

(£E] Escherichia albertii 13 FTHINF A2 HER ETHETHERETHY . ENTHETEFHME
s SN TWD b DD, EDOTHYLEIRITA 3T STy, [EINO Escherichia albertii
IARIZONTIE, FEE DI IKEDBEK D DR Sz 2 &3l S s, AHFFE T,
BHEOFK & 72 5 B E OB O Z iy & LT, IRINOBREKIZIS T D R 2 i
L7,

2024 £F 4 75 2025 4F 3 A £ TITHoK L72IRPR) 1| 21 (7T (21 Hos) K OVRNARENOML 1
AT (3 HiL) DBREKARIGITHEZAT o 7ofER, 119 T (19 Hiu) KON 1 &P (3 HuR)
DFt 20 T (22 #is) 25 Escherichia albertii 7MEH STz, F£72. B L2 422 BT COH
RS, JRIEIRF & END eae BInF28H LC\W\=, Ko, Escherichia albertii % & eBlE/Ks
DHEERR W EZ A U TR SN, BPHELZG[EEZ L TOWD RN H D Z LAV S
e,

Keywords: =3 = U7 T/ 3—F ¢ lysP, Bk, )i, i

Escherichia albertii, IysP , Environmental water, Rivers, Pond

1LIXCHIC

Escherichia albertii (LLF. E. albertid) 1% 1991 4230 2755 = /N FRBERE DB OBEX 71, 2003 4F
ICHE L LTt Sniz7 7 AaRETH 5 V. REITRFEERG OB LESEER (cdt) KOS F I

(eae) AL, TIERE LTTFHIRIERAZSISEITZENMBNATEY 2, 2016 FEIITIR MM R ERIEAEMRE

(HUS) 0o EBmRIEARG T (Stx2f ) (RAEEBHRESNTND Y,

E. albertii DRIEIZOWTIE, PCR T lysP % &R RN B I n T2 M3 2 FIESHE ST D 2,
Fo, AFROMERITIEEENE, BAKRIFEAR, FBEEOR, U S UBURIE, A v Rt R 2 2D
FENED NS 2, KIGES 2D & R—OMREZ/RT720, E albertii TIEFn—A, Th/—A, AUE
F— AR L VR ST Y,

E. albertii \= X 2EN TOETHEEHNIELREL TWDH DD 6D FIFERHEMENED L HITHREN
TWVANIHFTIR E TV, E. albertii OAARIZOWTIL, WNEOBREAK, B, BAEBYOM, K5
R D bR S L, & FOATFENICIREPH CTHOM L TN D Z ERHA LIRS TG 2812

WHTClL. ZHETIC E. albertii (B8 2 A AEFHIOBGHC RN T 55 « K - 4 OURE K ORI itE & A
OIERRIRE Z Ei L TR Y, ZOREE, %« K - FORE K OFBR OB HIB L7z 18719,

AT TIE, BNDOBREKIZIIT 5 E. albertii DAAEEA I NI L, B ROIA & 722 5 B ~DT5 Y%
BOMIICH G35 Z L2 BRI LT, BREKD S E. albertii Zh=RAN T T & 5 45BlEEsH R ORERSATEO
AT, RINOBRBEKIZI T DRI &2 74 L=,

2. MR
N 24 MG A2 Em L LT, 2024 4E 4 A5 2025 42 3 H £ TOHAMNCEIK LT- 162 MifkZ 5 & Lz,
TEAUT, KETHEDIEEIC RS < IRPNA /KK E A LS O R B i U7z 21 &7 (21 #aS) KO
WNOARENIZH Dl 1 EET (3 #i) & L7z,

*1 PR PIEAL AR *2 Rt AL T
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7o, BOKMREE, IR 1 HASICo& 2 5 A 1, AROMIZAC 1EE Lz,
3. S EE R BB LR OBE
31 MRERUAE (B1)

2024 %4 A6 5 A £ TOMIMIZEK LI IR R UK 27 iRz ffk & LTt L7z,
311 —igEER, XV )—=UJHR

RRIRIX, FLBR0.45um DA T T 2T 4 )V E—TRB| Aildt%, 7 4 /% —% TSB50mL H1C 37°C—WaEs#E L,
—UIEESER L LT, ISR (TSB) 100pL 2740 VB L, IysP i o280 & Lz ) 74
A LPCR (S Z—HL—H—E) 1LLDHA7 V—=273 8k (LT, 227 V—=27PCR) %%l L7,
3. 1.2 ZRIBH IS DRRET

27 ) —=27 PCR Tt L 72 o e —RIGEERIR (TSB) % “REYEEMMUCERE L, 158 Uiz, “UIEEL?
HiZ, BEHR BTIODFEENS 1%, 2%CT I BPW KOV R4 Il mEC 5o 3 fifizi@E L, 1% K40 2%
CT /I BPW (% 37°C, / REFT I mEC HHhE 42°CT 18~24 BrifF R FChEg L, (£ 1)

Bt USRI O AR D701, IysP s -2 4E L L=V 74 4 5 PCR &%k L, Ctfif%
B L7,
3. 1.3 FRH IS B IFBEH OB

27 J—=27 PCR Tt L 72 o e —RIGEERIR (TSB) ASPUnBbrtic e L, 158 Uiz, FkkIC, —
VAR T U 7V Z A L PCR B & 72 o T MR S ROBIEET I CHERE U, 1548 U7e, SRR BERG UL, BEdk
Bk E 5 XLD, DHL, X-RMAC K ONES $/LEx T 0D 4 FiEZ8E LTz, FEESHE. 37TCTHA X
IEERERE L, L, (E 1)

® 1 ZRIEEEH &ERO BB VBB

TRIEEEH | 1% CTHBPW , 2%CTHBPW, / R EF > »HImEC

R B XLD, DHL, X-RMAC , ESH/ILE> 7 |l

EERMN rxiEE (37°C)  HxEE (37°0)

B ORISR D oo = — 2895 L, iR Lic, 55 LB L., IysP @ a4 18 L 45
7 —7FPCR ZEli L1z, 7 /V—7PCR THEM:L -7 b DI, FDOIN—T L LIZEGEER D Y 7%
A4 APCR (BLF, {#7IPCR) % %HE L7,

0 18
| &%llaﬂ ' TXIEEEE
| —RIBEEE (TSB) ‘/ (1% KU 2%CTAN BPW, J7RE 7S > HImEC)
1 [

UT7)L5+ [sPCR (lysP )
s UL+ [sPCR (lysP)

DRHEE
(XLD,DHL,X-RMAC RUESHILERS )
(37°CHFR,37CHS)

|
| EfRISE |

U7 )L LsPCR (lysP )
(7" I-7° PCR - {EBIPCR)

1 DEEEH R CIERESEORE (REIQ-)
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3.2 #ER
321 RO Y—= T8

KR OMIK 27 R IRD 5 B 10 fIKPR A7 J—= 27 PCRBMEL 22572,
3. 2.2 ZRIgEIEHDRE

TR S LT, 1%, 2%CT I BPW KOV R A 0 mEC 50> 3 fElE A 1538 L7-fE 0. 1% K&
2%CT N BPW S ER S Lz, —FH T, /A4 I mEC B Cldtg & Lz 10 IR T B Ey
BN CX 72 o7z,

Fo, BRI EEREO Y TLZ A L PCR O Ct AR LI L 24, —kEV b “IRIEEERIED
1Z9 0 CtEMEL 72T, (FF2)

TS OFERD G | FERIUSBEES I 1B 0 BEREER I, 1% &0V 2%CT i BPW 0 2 FEFED “ SRS ) © 52
fTsrZ L L,

®2 —REERRVZRIEFRDCLE (1) F7ILE A LPCR) DLLE

—R =R
SR TSB 1%CTHBPW  2%CTHMBPW 2%CTHBPW /# t 4yviNEC
(50mL) (10mL) (3mL) (10mL) (10mL)
CtfiE (F#) 28.79 21.99 28.45 26.64 27.24

3. 2. 3 FR B IE B CIEEEH OB

— R RO RIEE RS XLD, DHL, X-RMAC KONES Ve 7 MICEBEK L, B3 L7ofER, &6t 959
fHDOan=—%2$E L7z, TNbDan=—xZHfEEE, 71— PCR BB L 2o 7o 71— 7 Ol E
BIPCR %3k L7-fEH. ES VL7 UL EIE L7 41 [HOZN IysP Gtz m Liz7=6, SRGEES M E L
TESYLex7 Na8HALE, (3)

RS OMFI T, 3TCTHRETE LTz ES HLEXR T ML, FHIRE e & OFMEHIE L, 21 =— O
DEFETERVIREETH - 72, (X 2-D)

STCTHEIEE LT ES VL EX T N T, an=—23FHI NS SHEBRETH o720 | AF Lk
BRI, (M2-Q) Fo, HXIEEZICHREHFE T T 2~3KilfFET L. —Hoana=—Nnr7aNnbHE
B~ LTz, (M 2-0)

INHORERND HERSME, BIKIGE L &b, KGR TEBTETHIE TN & 2lET 2 - OITHR
B bR L7, RN CIIs g, RS T T 2~3 BilFFERICHE L L an =—2 8@ L7,

k. BRI IIE RS O&HEE 2 S HICHIHIT A 729, Escherichia J& CERMEOBEWRBIREAZE LT
42°CHEBRM LT,

£3 BRSBTS HBER PR (IysP) B M2 EERHICEHHE EHYLERSD
e . ERIPCR (lysP)
FIR D HE T
IR BELTHY EJESES N
XLD 61 0
DHL 35 0
@ 37°C, HFRIEE
X-RMAC 122 0
ESHILEZRZ I 741 41
= 959 41

@ 37°C. HmRIEE @ HKUEER. HR
M TIC 2~3 B E
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4. BIFEKICE T HREKR
4.1 EHAZE (E3)

AR (3. ZoHEEEH M OB A ORE ORISR O oREEEZFER L, 20 =—%28KE,. 7//1—7 PCR kO
fE5 PCR % St L7z,

@5 PCR Tk & 72~ 72 H1E, ESHAEXRT N B7C, iF5) ThHikEE L7-t%. TSI, LIM & TSA 55z
Pef L, AR 2R Lo, 200 bR, Wifb/KFEIEER, FEEINEED E. albertii D3O DR %
RTHERIZONWT, a3y a7V PCR 2% L, 8 O RIES T (clpX. lysP, mdh) WBtEL72-
72b D% E. albertii £ RE LTz, £ OM, FFERIEKREEORRKT (InvE,stx,estA,eae,aggR,afaD,astA) O
22N Tha v a7V PCR THER LT,

| e | — 1
S— | EEE grems) |
[ —RIEEESE (TSB) | |

I UT7)LF IsPCR (lysP )
UT7JL5- IsPCR (lysP ) & h-7° - {E5)
U = tlnﬁ
[ ] e whg]
RS (ESWIERST)
(1% K% TU2%CThl BPW) (37 C ¥ R)

UTF7JL/ LsPCR (lysP )
] | PCR (cIpX,lysbmdh ) |

DEEEE
(ESHIE45 1)
(42°C ¥R RUESx)
KRR 2- [ —
CxlERE2 3lhr§¥sz\, ) [E_IIE

|
| MEREESR (TSLLIM,TSA) |
I

3 RIFKIZEITHRHEAE BRETAQ-)

4.2 $5R

KR ONtK 162 HifA 85 AN A7 V) —=2 7 PCRIZBW Tt E /R LT, 85 Milkznfisg L=t =
A T6 BRI 422 ¥R D E. albertii %538 L. 9 BIKIZEDEECE SR oT-, B LT 422 BT CORRRN
FRIRT- & SND eae BIn a2 1RA LTz, (£4)

F7z, KL OHIAK 24 #5005 B REEHEZ WAL 5010 2 #iE, SEMENICEn TR 7 ) —=v 7
PCREMETH -7z, (5 HL-EHLL-S)

ZOfh, —UHEEEER (TSB) O & TR MR B ORI 1 OF A RS L7 fERL, 162 ik
141 A D W ORF- 0 MR S vz,

%4 BEKO E albertii R TBARE 2024 & 4 A ~2025 & 3 AIA)

P BHET | AERGE  AHERK
ATk 126 ol o4 259
(21#5) (194 55) (193 22)
\\ 36 24 22
K (3452) (352) (3t5%) 103
162 85 76
st Qas)  (2m) (2 1o

*1 UTIUEALPCREICK B lysPEETFIEH
*2  E. albertifB D clpX,lysP,mdh BzFEHOM, HBEEF TH % ecacBLFZRE
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5 FNIKD E alberti i HHiER 2024 4 4 A~2025 4 3 A#K)

=]

b3l

i B

oo 7,

2025

7 48 5R 68 7A 8A 9A 10A 11R 128 18 2R 38 #&#@FHK @;ﬁ;& Rt
Hh 25 e GH (%)
A BB - + + + + - 4 66.7
B U1 + + + + + - 5 83.3
C mAHII - + - - - - 1 16.7
D mAEHI - + + - - + 3 50.0
TiEE
- %%15;@ - - - - - 0 00
FooomEAa+ + + + + - - 4 66.7
G A + + + + - + 5 83.3
H A+ + + + + - + 5 83.3
I iz I + + + + + + 6 100.0
J HE - - - + - - 1 16.7
ALK WEs| - + - - - - &6 1 16.7
L EEE - + + + + - 4 667
M TBEE - + + + - - 3 50.0
N U )1 + + + + - - 4 66.7
0 A - + + + - - 3 50.0
P U )1 - + + + - - 3 50.0
Q mA+HI + + + - - - 3 50.0
R U )1 - + + - - - 2 333
S =EHII - - - - - - 0 0.0
T =gl - - + - - - 1 16.7
u =) + - + + - - 3 50.0
R (GH 16 13 A o1
BHE (%) 38.1 76.2 76.2 61.9 19.0 19.0 48.4
=6 KD E albertii #HFER (2024 £ 4 A~2025 4 3 A$K)
A% 4B 5A 68 78 SA 9A 108 11A 128 1A 28 3A s oA ZlEE
H R ki GH (%
vV AR Gk - + + + + + + + + + + - 10 833
oW E (FPR) - - + - - - - + + + - + | &12 5 417
X oE (#®) -+ o+ o+ - 4+ + o+ 4+ o+ o+ - 9 75.0
e (GH 0 2 3 2 1 2 2 3 3 3 2 1 24
BHE (%) 0 66.7 100 66.7 33.3 66.7 66.7 100 100 100 66.7 33.3 66.7
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100 100 100% 100% ,—200% _ 100%
- 762%  762% 80

1% 60 # 60
H H
w,, B% £ 0
19.0% 19.0%
20 20
0 00%
45A 6773 8947 10-11 5 121 237 4F 5 6 7F 8 9 10 11 12 17 2 3
2024%F 2025 20245 20255
4 RABOKREE Gl 21 #im) 5 AEoiitE (AEOM 3 HR)

5. &R

NOBREEAKIZE T, )11 21 &7 (21 #180) © 55 19 fEET (19 #i) KORRENORIK 1 EFT (3 #iR)
T E. albertii Wi SN2 &b, E. albertii 1T OBREKIZIAS A L TCWA Z EHIA L, (5,3 6)

I 21 SO A EOBRHEEZ R L7 7 7 Tlid, 6 A 9 BT C—iEEo e —27 2R L, ZHNCHEmM
LCWe, Ziud, E. albertii %A LT\ 55 08 B SE R D BICONT TEEIMNERILT25 2 L TE.
albertii NERBEIAK~FA L, {BREZEZ L TWDAREMEN AL LTEZ LD, (K4)

—F . NEOM 3 MADOABEOMREES T 7 TiE, 4 A0S 6 AIZhTTEA L%, S AT TR TFL, %
DRIFAINC AT THO RS Lie, sl LaKIiX 1 & G #iR) OATH 7720, JRIKOREI LIRS )3,
A (12 AKONL A) OFOKEHI I BESARA L T2 Z EBHER I N7, WEIZ X D75 IR —A
LLTExLND, (H5)

6.FLD

VNI I 2 JRFAFH O DEREEK NG E. albertii 3R S 4L, 3B ST X CTOMDERIK - CTh 5 eae
B FE2RA LW, £7o. E. albertii (RHSRICEHIEE N &5 Z L6 E. albertii Z1%A L TV 58 508
B DERBEK B A Z LTV D ATREMES S 2 bz,

Ko T, E. albertii # BT BB KN DEERBEEME 28 U CRMENGR S, BFPHELZI &I LTWDH
REMER S D = L AVRB X LTz,

R

1)Hu & : Escherichia albertii sp. nov., a diarrhoeagenic species isolated from stool specimens of Bangladeshi children. Int.J.
Syst. Evol. Microbiol. , 53, 807-810, 2023

2) KIMES: 3B FRUEIRIN G Escherichia albertii. HAGE 34, 151-157, 2017

IPFRM S HUS B Doy S iz stx2f Btk Escherichia albertii lZ-oVNC. FiFAENEMH (TASR), 37, 255, 2016

4) Hym &: Evolutionary Genetics of a New Pathogenic Escherichia Species: Escherichia albertii and Related Shigella boydii Strains.
J.Bacteriol, 187, 619-628, 2005

5) HIREFZA 5 Development of XRM-MacConkey agar selective medium for the isolation of Escherichia albertii. Microbiol. Infect.Dis.,
97, 115006, 2020

6)ERD: =T OB & FIKES L35 Escherichia albertii (25 2N B FH-MHRIR. JHIFAED T (1ASR), 37, 252-253, 2016

T RRD: §fRCTHRAE LT Escherichia albertii \Z X 2B EFHNI OV T-RIE E TORME  JREMAEDIER (TASR), 37, 254-255, 2016

8) B 51 AKHUANODBRET/K) 5 O Escherichia albertii O & HHEROVER.  HAMEE, 37, 81-86, 2020

9) fhegest s falLBR{RE o Z—72 4, 27, 2-3, 2019

10) HAREFA 51 Prevalence of Escherichia albertii in Raccoons (Procyon lotor), Japan. Emerg. Infect.Dis., 26, 1304-1307, 2020.

IDHEES: F&IZIIT D Escherichia albertii {REMRIGTHE & S3BEROMEYT.  AEREEE, 74, 315-320, 2021

12) 48550 BN CHIR STV DRI LOBE) & O Escherichia albertii ORI & NHEkOMER.  BAMGE, 38, 144-152, 2021

13)#&D : Escherichia albertii D5yBEZ AN Paatftt HESHIOOM.  mn i A= BRBERF 78RR, 2, 59-64, 2020

IDIED © EEIRNOBROWKIZISIT D Escherichia albertil OUREIRBLIHA OSHIMMERA. Sk IR EBREEIT TSI, 3, 36-40, 2021

IIED © RO K OWKA D Escherichia albertil {GYLRITIHA M OV BERR DEAIMMEAL. o5 %kn R EBREEATSERTH, 5, 37-40, 2023

1) s o RIS D Escherichia albertii OAFDRERILE O FROTEILRILHE.  SmAMEABENIZEATH, 6, 45-47, 2024
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iF A B OO BT U RE R A
— B39 mR6FE —

JIUFS AR - ek 35 - Bl H3E - mrh B3
Nt BE - AR B LA R

A Survey of the Environmental Radiation in Kochi Prefecture
from April 2024 to March 2025

KAWAMURA Ayumi, MATSUGI Aoi, MYOJIN Mami, MIYANAKA Takami,
BETCHAKU Yuka, MATSUMOTO Kazushige and YAMAMURA Nobuko

[£F] WRAEREICH & &, HFI64E4 ADAM 74 3 A £ TORK, REFHEC A, B TFY,
BEOK, R R, BEY (RIBEONE O VAE) KOV OKFERE NI T 5 2T
BT DB RERIC OV T, BRI R K UETRA 2 e L 7=,
NOBIZHOWTIE, Cs-137 728 0.19+0.012 (Ba/kg 4) Wit =23, £ OfORIKIZ
W TR TSR I I S e o 7o, B 6 DO RIRIZI T HBRESREL ~ L
L. ETOHBEIZBWT, HFEELIZIZFRCKETH- T,

Key words : BRBEURTE, 4 B HCHRE. ZEMIBGHRESR, i
environmental radiation, gross f -activity, absorbed dose rate to air, foods

1. [XL®IC

WEFTIE, WD 36 4E0 B EIDEFEE 32T CEREE e K ERE 217> T 5,

ZOFATIE, WEF 20~30 A UITKERS Y HNFEhE U 7o BRI 61 4EDF 3 /L ) — B Y 1568
P, Pak 28 4F 3 AICHA Ll — R /I ERT Ry, REOHEMEEY v AT U#H, A kry
F 0 DD N T M E N RKESHHE RO SN= 2 038 5, DR Cs137 S L 2 REMICh=5
BEE~OFENREIND Z E0D, BIFECZBONCHE=X U U IHREN2SNTN D,

ZNBDOHEITONTIL, BIERETY IS8 5 £ TOMRBEREZIT-> TE 7, BN 6 FEE ST XhixF1
FIRHZEERR T IRETOZZUC L 0 FE 2 I3 L7=0 T, TORREEHET 2,

2. SREAE
2.1. EHORBRVHEIERE

RO R ONE TR R OB THR  TERSERG RE K ERA R CFbEA T (50 6 4R R OSCHRE
BRSRENEES Y —X ([2h 223450,

2.2. FEXR
2.2.1. BK

JFRIE UCRE/KE A 41T 9 IRHZAT 24 FRFRINORK 2 YETE L (BRI P2 TH 43 1 5, mniRiadds
AT E) ITRRE LT D ROKERIEEE (SRS : 500 cm?) 2DEoK L, 42 B e 2 HIE LT,

2.2.2. R&ZiELCA

WA FICERE L CWA A R Y 7 A7 5 MODEL-120SL (A E - TSHE) 2T, 30 A 2
& (4~6 A, 7T~9 A, 10~12 AKX 1~3 A) 210,000 m? A EDOKRKAEES | L, KEIHE U A% AT AMHES
HEEITHEE LTz, LA LT-ARIE, IS DO CHIERSS (U8) 1Z55D, Ny SIS Wi &1T -7,
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2.2.3. BT

JFHI & LTEAVIDICHETA 1 22 ARBOR M) (KR OHZFRZRE 425 CAE) 24 E FICERE L Qa7
g (KR © 5,000em?) 7 HEUL L, ZF58EME%. HIER (U8) (T L CASSHE L, ZIZiy fMfd
ITEAT ST,

2.2.4. Bk (B2OK)
SF64E6 H 13 BIC4AT 3 FEOIEAKE 100 LERE L, AR5, HIERSE (US) 1T LTI L,
v BRI AT 1=,

2.2.5. ti

S64ET A 29 HICRIE T B L3R o 2 — 5o\ VAN T35k (BREUEFE : 191.1cm?)
& VT 0~5 cm LTV 5~20 cm OIES O AL, R-CAON & /2 E&2FRE . 105°CT 24 Rz L7-
#%. 2mm 55V TNMIZR EESDVDIT, 5D PO T2 ERSE (US) 1TEED, Ty @t
{107,

2.2.6. B

SIMTHE1 A 19 BITRIZEE L CEETNOEZN L RIRE AT L, RETWTARE O 4 ke 2B 7317,
105°CC 24 RHHLL FREIE L7=t%, BXUF (450°CC 28 FREFIERRF) TIKE L, 0.355 mm 525\ il L TRy bR
BLIELOEERS (US) (255D, v BN 21172,

Fio, ARTH2 A 16 HIZEEE L TREZEDOOIEONAEE AT L, XD 4kg ZHY 431F, 1056°CT
24 WEHILL FREER U714, BBXUF (450°CT 33 IflfREF) TIKIL L. 0.355 mm 55\AilE L CEMZRE LTz
OEPER (US) 1T, v BRI E T 72,

2.2.7. &3 (R%L)
BF64E8 A 26 HIZEFTNOBEENOIFEFHLEZAF L, AEEZ 352 L7e< 2LEL, F~< Y 28N
L7t HIERSE (U RV) ICEED, v O 21T -7,

2.2.8. KEEY (h2OF)

BR64E5 A T PN BT, APk T Sz ok AT L, IS 4,000g 280 4317, 105°C
T 24 FEHLL BRZIE U774, BAUF (450°CT 29 RffRE) TIRIL L. 0.355 mm 525\ a1l L CEMZIRE LTz
HOERERS (U8) 1Z55D, v IR T A 1T o7,

2.2.9. TRHIBGHEEER
YErE b, 2T, ARLET, TR OVU I E L TN A =2 U V7 ARA ML VAR Z8E LT 24
M OEHEAE 21T 7=,

2.3. JEEEDIEES
2.3.1. £ BIBETRERIE
GM FH&iE - 7 m ikt TDC-521B
GM s« 7 1 IR S PS-202E 2 HIWCTHIE L7z,

2.3.2. rH#zAESHT
T =0 DASERRHHES | S AE SEIKO EG&G 18 GEM30-70 % AV T, 86,400 7 (24 KifE) HIE L
77

2.3.3. ERBGHRER
T=Z Y VRA L - 7w IS MAR-22 X OMKASHACE R T 7 7 Y — e 2 SD22T %
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WTHIE Lz,

3. ISR

BAGRENP O4 B HGBERIE DR R A 1 1TR T,

N6 4EFEIL, 2,286.7Tmm DRE/KNH D . 4 84 FENCTE B HEHREZIE LIz Z A, WIFoREHZ W T
BRMIRH SN e T,

ZOMDFREND v BEFESHT OFER A 2~8 1T,

N THEHERFED SR S 7= D%, 7080350 Cs-137 DI T o712, TRk 2 HEENSH D Cs-134 & Cs-137 D
R RERE O L2 X 1R T,

FRIUEREIC & 0 AAEI-CAIRITAREIZSH 2 DD, Cs-137 12O\ TIE, ITHERFEE ORIE CHERS L TR . Cs-
134 122U TIE, Pk 28 AR 3 — IR /I BT Fl L oRAR  SAUksD, TRk 27 4R & ClluAMga 27~ L, [F
28 FED BIRHSRIYIEA & 725> T D,

IBIT, B=H Y UV RA M X DM EROREREZZR 912, WWH+HTHOE=4 Y > 7R A SO H M
BOEEROWKE? 2K 21TRT,

W5HTICRE L TN DE=4 U 7 RA R T, LS & e CRe MR ESR O PN & 72> T D03,
AR E THRBEOMERN D D . WEOEEIZ LD LD THD EEZBND,

B, BTCOE=F Y U IURA N TESEOEII NS B L IR UKEZ R LT,

4.FEDH
BN 6 FLEDBRBEMGTHEKUERE 2 ok, RRFEE A, B, BERK, TR A9 ORS (BEMR O
D) OEFABRE N ZE R HGRERIZ OV T To 7,
D30¥37 5 Ce137 MR SAV3, BT SN & FIRREE CTh o7, £, TOMOBRAENHIX, AL
TR R S 7R o T,
SN 6 ORI IS AEREEHEHRE L~V U TIETOIHBIZW T, FEEE L IFEFE UAK#EZ R LTV,

3R

1) IAZEDS : EENROBRSIHHEE 5538 . mAIRAEBREIZEIT, 556 5, 2024.

2) SGHEKAATR [BRbaHRas) (N 58 450

3) SCHRKEER 7L~ =0 DGR a2 O DR T O T- 0 OREIORIERE) (FF1 57 4hR)

4) SRR [ 2 JdREREE) (BN 51 ARG TR

5) SGHRVEER (7 ~=0 LSRR LD y AT ha X b — (5Fn 2 FFEE TR

6) SCHFIFEm NEGEE =2 1Z X DB y AMAETR) (AR 29 G THRD

7 BEYTHR—L—T LREORGT—4 + X7 v— | httpsi/iwww.datajma.go.jpirisk/obsdl/index.php, (2025.12.24)
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&1 BKDOZ B IREGTREDHT

) HETHE
PR RS BEM R - BT

(Ba/L) (MBg/km?)
2024. 04 264. 2 " 0 N.D N.D
2024. 05 454.9 9 0 N.D N.D
2024. 06 353.9 9 0 N.D N.D
2024. 07 203.1 7 0 N.D N.D
2024. 08 384.5 9 0 N.D N.D
2024.09 99.6 6 0 N.D N.D
2024.10 181.9 1 0 N.D N.D
2024. 11 133.1 4 0 N.D N.D
2024.12 10.9 1 0 N.D N.D
2025. 01 21.4 4 0 N.D N.D
2025.02 30.6 4 0 N.D N.D
2025. 03 148.6 9 0 N.D N.D
FREHE 2286. 7 84 0 N.D N.D

N.D : BRHHBRFERTE, [FHEUEAETDRIGRED 3 ERFB DL D) €77,

%2 ARF#LA

FRERHARS UGl TETREREE (mBa/m’)
£AH £RH (m°) Be-7 K-40 [-131 Cs-134 Cs-137
2024.04.10  2024.06.19 13119.7 2.4=+0.036 N.D N.D N.D N.D
2024.07.08  2024.09.18 13198.0 1.6=0. 030 N.D N.D N.D N.D
2024.10.01 2024.12.10 13073.9 3.1=0. 041 N.D N.D N.D N.D
2025.01.07  2025.03. 11 12985.0 3.1=0. 041 N.D N.D N.D N.D

N.D : BRHHBRFERTE, TFHEUEAZ DRYERED 3 ERFEDL D] 77,

%3 [ET9Y
$RER BokE  iERE BRRETFE (MBa/kn®)

#AH (mm) L Be-7 K-40 [-131 Cs—134 Cs—-137
2024. 05. 01 264. 2 109.5 210+1.0 N.D N.D N.D N.D
2024. 05. 31 451.2 169. 3 290+1.1 N.D. N.D N.D N.D
2024.07. 01 357.6 158.5 270+1.1 N. D. N.D N.D N.D
2024.08. 01 203. 1 55.4 110+0. 69 N.D. N.D N.D N.D
2024. 09. 02 384.7 175.0 170+0. 87 N.D N.D N.D N.D
2024.10. 01 99. 6 24.0 55+0. 50 N. D. N.D N.D N.D
2024.11.01 181.9 68.2 110+0. 72 N.D. N.D N.D N.D
2024.12.02 133.1 55.9 110+0. 66 N. D. N.D N.D N.D
2025.01.06 10.9 21.8 16+0. 28 N.D. N.D N.D N.D
2025.02.03 21.4 16. 2 25+0. 33 N. D. N.D N.D N.D
2025. 03.03 30. 6 21.5 56+0. 49 N. D. N.D N.D N.D
2025.04. 01 148.7 54.1 160+0.83 0.82=+0.22 N.D N.D N.D

N.D : IRHPRFERTE, [FHEUEAZDHRIERED 3 FERFBEDL D] €77,
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x4 Rk (dgAK)

£RER KR H RFETREY) WETRERE (mBa/L)
£AA c) . (mg/L) Be-7 K-40 [-131 Cs-134 Cs—137
2024.06.13  23.8 6.5 179 N.D 13+1.6 N.D N.D N.D

N.D : BRHHPRFERTE, TFHEUEAEDHRIGRED 3 FERFBDL D) €77,

%5 =ig
= 7o £RER 2 cd TRETEEREE (Ba/keg B21)
FRER R i #t
£AR Be-7 K-40 [-131 Cs-134 Cs-137
(cm) (c?) (g)
2024.07.29 0~5 191.1 518.8 N.D 620+9. 8 N.D N.D N.D
2024.07.29 5~20 191.1 1584. 6 N.D 620+8.8 N.D N.D N.D

N.D : BRHHPRFUERTE, [FHEUEA T DHRHERED 3 FERFBDL D) €77,

=6 EEsE

$RER 5 s L) fhstaERE Ba/ke %)
#AH ) (kg) ) Be-7 K-40 I-131  Cs-134  Cs-137
2025.01.19 KiR 4 0.54 N.D 68+0. 38 N.D N.D N.D
2025.02.16  [E>hAZE 4 .58 1.6+0.12 170+0.93  N.D N.D N.D

N.D : BRHHPRFUERTE, [FHEUEAETDHRIERED 3 FERFBDL D) €77,

x7 43 (R

£RER MBETRERE (Ba/L)
£AHR Be-7 K-40 [-131 Cs-134 Cs-137
2024. 08. 26 N.D 47+0. 68 N.D N.D N.D

N.D : IRHPRFERTE, [FHEUENZDRIERED 3 FERFBEDL D] €77,

&8 KEAEY HhO&)

£RER 4EE x5 METEERE (Ba/kg 4£)
£AAR (ke) (%) Be-7 K-40 1-131 Cs-134 Cs-137
2024.05. 07 4 1.53 N.D 130=+0. 69 N.D N.D 0.19=+0.012

N.D : BRHHPRFUERTE, [FHEUEAETDHRIERED 3 FERFBDL D) €77,

0.7 ——(s-134

0.6 Gs—137

0.5
0.4
0.3
0.2

0.1

H2 H7 H12 H17 H22 H27 R2 R6
Bl AN 2EFDCs-134 R UCs-13TREDIHER
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=9 ZTERIMEHRESER" (BI : nGy/h)

AE EE=3 ALLIET =l 1% )BT M5+

*H RAfE f/IME THE | &XE S/IME Fi9E |[&AE &/IME THE|&AE &IME Ti9fiE| RAE S/IME THiE

2024. 04 65 38 42 67 32 37 39 2 24 58 31 36 82 52 56
2024.05 18 38 42 60 32 36 49 20 23 60 31 35 88 51 56
2024. 06 68 37 42 59 31 37 40 21 24 66 31 36 81 50 56
2024.07 81 37 42 19 32 37 53 20 23 81 32 36 83 50 56
2024.08 81 39 44 58 32 37 40 20 23 69 31 36 | 110 48 57
2024. 09 55 38 42 48 32 36 32 2 23 45 31 35 60 50 55
2024.10 69 38 42 64 31 37 46 21 23 58 31 36 94 50 55
2024. 11 82 38 42 55 32 36 37 21 23 57 32 35 16 50 56
2024.12 69 39 42 63 32 37 3B 2 23 54 32 35 84 51 56
2025. 01 53 40 42 54 32 37 32 21 23 54 32 36 A 51 56
2025. 02 81 40 42 65 32 37 46 21 24 68 32 36 | 107 50 56
2025. 03 82 38 42 67 32 37 40 21 24 63 31 37 89 51 56

FRE 82 37 42 9 A 37 53 20 23 81 31 36 | 110 48 56

* RAME | BEIDTHEORKE. &/IMER | BEOTHEOT/NETNETNTT RIFEL YEHAEER),

i Chte e Rk
(nGy/h) (rm)
120 S RKE — FifE - R/ME — JAfE| ) 180
1 160
100 r
1 140
80 'JA 120
win e
o AL et L
40 ¢ 7 60
140
20
ﬁ A 12
0 M A AA[A h & /\’\RA A A A A A AA A AA 0
108 1

4R 5A 678 1R 8A 9A 1A 128 1R 2R 3R

K2 E£=421YYJKRR b+ (BFH+H) OBEBHELZSRCFRERKE" (2024. 04~2025. 03)
HWOG+HOMKRE. SRFEOT—F Ghi : oPH) £,
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PR ST - R 28 - IR 2R

Study on a Method for Quantifying Illudin S Contained in Omphalotus guepiniformis

SAWADA Yukiko, MATSUGI Aoi and KAWAMURA Ayumi

[£E] HAREHC L DB EEA~DRSREN EDT=6, Y F I X rFFURDA N S DEREEBE L.,
INENGRERZIE LTz, 7o, 6 FEO R HFIICTIRA SN Y 3 & r Ik EER LT
LA, 255 ng/g DALY S B ENT,
Key words: Y3 %47, A0S, BIRFEE. LC-MS/MS
Omphalotus guepiniformis, llludin S, Natural Toxin, LC-MS/MS

1. [ZC®IC

BmY /XA RPHEIHEL, BARETEENTR LS BELTEY, ZoP Ty yXax 2 FKET5
DOBFHIZ, VF I X T OERERDIIA N LSTHY | BEHICIEHS N2 EOhEiks 295",
BARBIC L BT HIFORRRFEL, BE S OB HY JE-CEE L -k ORI X 0 1Thit s 53,
TRERGE A DA TEERIEAL 3 72 < JRIRI O RFEIZE B2V ATRENE S & 5 720 MR HTIC X 5 1 T {8 72 /0T AT
DFEFREETH D,

. BR6EEICENTRAE LY X34 72 RRE T HRPHEFE A SN Y 3 X 7 FF4K % v,
LC-MS/MSIZ & 2 M HiEDORBGET R O A & 4 % W= BSINEIGRER 2 520 L 7= O THiE 3 5,

2. EERAE
2.1. #H

64 11 HIZE AR CRAE Lo BT m R TR IRMEFT ) DI A S 4L, —30CTHRERF L Ty F
X OFEREMFH U, WINENGRER I, RNEIE CIEA LA ¥ 72 LT,
2.2. HAE

AT SEIR (1000 pg/mL) « ARFIRET3E (BF) ¢

AK =) (LCMS ). 1 mol/L FEET L E="7 AYRHE (HPLC ) : B L7 ¢ /U AFCHIEE () il

AT TG T AN — HZ02 m (—a YA Ao~ T 4 A7)
2.3. mnE

BER 2 (20> CRTLERZ i L7z, 7238, Z OREE TEEHT 1000 f577R S - akBRISIE & 72 5, TRINEINGR
BRIZOWTIE, 100 pg/mL BEERIE AT L, SR (BRAHAS - 50 ng/g) KROMEIREL (RIA#ARL : 5 ng/g) &72
HEIUIL, 30 friwiE L7os Bk 2 ER Lz,
2.4, ZERUAESEH

AT LORESED LC &I, R 1 OL BV ERRBERSERTEECHEHNL T b0/ Lo, . B
M, 779V FROFEEIZAE— 7 DNEEZRIBIRE 72D X O TR U=, MS RFF. £ 2 DL B0 IEERK
MNTF a—=0 72470, Hdfb Lo 21 LT,

=1 LCEH
£ B AB SCIEX#t& Exion LC
S B Hh S5 L YNC Triart C18 (2.1 nmx 150 mm, 3 pm)
h 5 L B E 40°C
b2 gh AN XEET U E=DLKER
B: A2/—)L
35 I Y kb BEE:2%(0 min)—90%(14-16min) —2%(16. 1-20min)
b £ 0.3 mL/min
E A 2 5l
oI5 —BE 10C

7
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1.2e5

=2 MS&E#H 1165

% E AB SCIEX ?iﬁ% Qtrap4500 S.0s4 8.926

4 v &E ESI(H) ow

AFxxUE—F WRI -

A+ YRBE 40C e

g K 4500 V e

S22 ay 2606217 BFE), 265—128 (EtE) -

86 87 ss &8s d® BX] 92 93

Time. min

] 1 LUSOMRN S a< k4957 (V3
25 BEE XK1 4Ly 9 KOS T (VxR

ANV SR EAL ) —NVTH R LEZLOEBERABTE L, 2.5~100 ng/mL OFFHD 5 45 (2.5,
5, 10, 50, 100) DOMEAZRZVERK LT- RERENL0.999 TH - 77,

3. R
3. YXIFTHDAILCUSEE

2. 2o TRFHERFITMA SN Y X3 X 5 TR EE SN LTz E 25, MEROFZ - 2 72 IRES R S
71, BREREAE A X ) — L TEBIC 10 F5ZHIR (10,000 1%) LTHIEL, fERL LK1~ 7S
AMFHAL, 25,50 ng/ml GUEHER 255 ng/g) DA S Rt LT,
3.2. EETROKE

TR O RARIE S £ i FIRAHT S ARE L. 2.5 ng/ml & 72 % X 9 EEHE 2 AN U CHRENEBR 2 EMi L, 5
BAE L7z & 2 A, Wiy S/N A 10 BLE, BN 78%., UM TREEEN 2. 8% & /e o7z, BEJEN 70~120%7> >0
ITREN 10%LINTH Y, S/NER 10U ESH-7-Z LD, ZOWRIMEEICE T 2 EEOEEEI 55 L5
277
3.3, AMEMYREAER

2. Tt THINEIERBR Z F2hi L= & 24, BIRIZE 3D EBY ThoT2,

#3  AmEYGEERIER (n=3)

RINRE (ug/g) FEHEAFRE (Ug/g) EE (BEIYE) (%)

KRB 5 3.6 72.9 %
B RN 50 44.9 89.8 %
4. R

ERTIE, BT D 255 ng/g DAYy SR E NIz, 1 mg FREDA VT S Z48ET 5 & el
EETDHEVDRTNS V2, 7T AT IR T HRIERNENIRE ChH -T2 5,

7B, ZORTERENT, BETORIMNELHBKE SHTOREO L OB RA S TR Y, 230, HEL%A R
ORERE THIHE L Wb O T, BERMISFIZ L DDBPEATND LEZXLND Z LD, BRAYRHIER
FEREDZANT Y SHER ST TFREMEN S 5, TFRE T DB, Bl ERERO AT R
FRNOPREE L 722 X O FRT 201 H 5,

FOMEIGERER Tl R R O E CO TS [EIERD T0~120% AN TH - 72720, REMICERTE D &
EZZ b5,

BHEHIHINC L > TiE, INTFFRRCRERIC L 5 FIRAE, IR - 35 - BNEW & OEERRE 2 ixtgi & &
52 EBESNDTD, Atk bikx A A 10E LT AR ORT 21T ) WER D D, T2, ANt
AT D0, RAEICHE L= B L EARE KT OB RETH 5,

b.F¥&®H

YEIAETE T 5B EZ VT, VX I F T FHEINCEENDAN T SOEENDARETH D Z LR I N7,
Atk YMERHIRER 2 I L CRE DGR ZITV., e O IEMICER B EIC s 28 &2 LS TV E
720,

CHR

1) JEAEFEE AR— L L— HREED ) A7 717 7 A b, https://www. mhlw. go. jp/stf/seisakunitsuite/bunya/0000142114. html, 2025. 11. 13.
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2) LC-MS/MS W= Bk (3¢ 28) /TEORE: Koy R ABREZtE o & —4#, 50, 89-92, 2022.
3) LC/MS/MS (2 &2 3 % 7 KU RN illudin S OZHT: £ ShfAS2HEE, 50, 167-172, 2009.
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P& [FT &2 BT D R R ORI SV T

BEH - i EFET - LT i
The Characteristic of Continuous Air Monitoring at Inogodochosya

TOMITA Kensuke, IKEZAWA Masayuki, YAMASHITA Hiroshi,

(EE] RGP EVEIZ K0 FRE S A I I R R DG YR O FRFE RN RBE ST 6Tk Y,

A6 R L CEAR I 6 THET 7 AT O RIE R TRIE 24T > T\ b, HERED S O
JEIBIG G DI I 70 o T2 3K 25 ARLARRIZ 2 AT ORIE R A ik T 5 & & bz, ZHEROH
FHEBZREIEDLZ LTI VERIIEZD TS, AE, WOITIIHE L TWAHFEEFRTE
JHZBTHREHEH OFEEBZONTE D LD EIToT, TORE, ZNENOHERE H XU
FERD B L <IIRIEVEIENICH 0 . BNOMOBNE R & RREOETH 5 2 L RHER ST,

Key words @ KEUGYLPGILE, RAFEIFEEGL, SRR, iy,
Air Pollution Control Act, Continuous Air Monitoring, Nitrogen Oxide, Sulfer Oxide,

1.IZC®IC

B TCIE, RETEYBE IEESE 2245 1 THOBLEIC K-S & . A0 6 4 KR TR 6 T 7 #
R (PR ThLmaTZR< ) CRRDOGYARDLOFRFER 2 5 LTk Y . FHE R O @i 4

BRSO R — L_X— TR LTV AY,

BAFIASAE B BRME L 7o KAV R E L, 2%, JEROHEH L B 21T > TOER2SEEN S
BUE DB & 72> T 5,

TR (S02). —ER kiR (CO) . VFHIERIF-IRWE (SPM) . “E{bzEHR (NO2) KO FAF
b (0x) 12OV TIEREIBE R DEBRBEEUEN BN HIRE (PM2.5) (22 Tk /IR -4k
WEITAR D BB L ENRZ N FNREENTWD, ITE, REETIE. MMEFEAF X2 FERSTRT
DOIEH CTEREEUER R L T DRIV TWV D,

R TIX, BREOENDREZIT> TV LHHEFRITER COMER/RREE &V L l, BRELL
W X2 HWEEE OB A OGRS, LR, LR E & O N B2 2 THRIE B
H1% 5 4 & BT 5 AR O BB e O A BIEEIE O L 24T - 72 O THRE T 5,

2. FHESRFER

1. AIEHS

PEH A 2 X 12T, JERS &AL E SIS 9 kmy FH A ICALE T DV OBTODJR
FHEFER OFFMI, [EE33 SRR HEFISHI200 m, FRK284E 3 HIZBHME L 7= @ e A 282 ) 5 46289350
mD L ZAICH D, HIHFHETEICED B D HEX T H A EEHIERICEEY L, WORTO Fls
FZEITHIE L TWD, B ITEM (H) DNIEAN->TEY ., BAITEERA AN 2 XTEA AN
VW WORTIHIEN DK E AW BHRENEATH 2 Z &b, JIER O RN E S ORI T 5257
L TkY, 5 7HFENHARER CTREIGEGIEEICES S AL 77— (HEH A A &1, 000~2, 000 Nm®/KF
&f)#m% RIS ILTUV D,

2. AIEEE. AEHMRURERSZE
ﬂﬁ@ﬁfk@ﬁﬁ%ﬁﬁﬁﬂﬁﬁ%%%lﬁﬁToﬁ%?ﬁ\%ﬁmﬁﬂ6ﬁﬁ%ﬁ%%%bko
HEEEIZOW T, BIAAE % 1XS02 & AR « JAED I TH > 7225, BHEFI624F 4 AI1ZSPM, FR%224F 4 A
IZPM2. 5, FRk30FE12H 120, F1 24 3 AIINO A BN S 47,

BB ONWTIE, R EIT AL 27 4F 3 A & TIRRIREERIE, TN LRI E AT

X1 B EARHE R
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%, T OMOIEEITHERIARERE > BT/,

LR
o HER

W AETE
& ENRIFT

A : ElR

- x u"’\-'\r'/\ . ﬂ):\l(\ 4
KE L tEROMM ZEA L TER
M1 FHEARTEEEI®E (/74 11 A 10 BRAE)

1 FHSETERICETHATHERVRIESE

RIEEE BIEHARS BB &
BAM60F8ATR ~ FM2IEIAITA | BHREERHE
“RbmE
FR2743A178 ~ RIMRE LK
“RILER SH2E3A268 ~ LStk
FEMTRME  (BM62F4A1R T B #RURAR %
KibEAFIHE U b | FERI0FEIZACR T SRIMRIRARE
BNHFRYE | FR2F4A18 T B #RURAR %
R - EE RF604F8A1E ~
3. WRRUEBER
3.1. ZEMLRE

SO0 DAEFEEMEOHER: (WBFD 60 R DTN 6 ) X 21277, FEBMEIRE, o0 cid
R CRY . ITEOENMIL 0. 001 ppm FEE THERE LT\ 5, £/, 1 HEEMEOFER] 98%H b [F
FRIZ 0.001~0.002 ppm CHERE L TV | BAEMICRENMETLTWAD Z ENbND, ik, ZivE
TREIGHBIIEEIZ X 5 S0 OFEHHLH . B BB O 5 A i 5 Ak oy O Fi K O3 4 o 5L E O fife
I DIERSEIC L D SOHIBRI R AMTON TEX 2 L REREEZ DD,

A RTE /AL CHEMICHEL 52 5 ERERE LT, BITEm UK THSOT
%« FEGOHPLET AR DT 6D, 205, %< ORI 24 FEREEZ T > TNWD Z &b
THORA T —HEH T RALFERFPEH ST s & B2 b b,

WE % BRLA L 7o B4 0 5 4R (WIFN 62 R JE~ Ak 34RAE) K ONELT 545 (BFn 2 R ~4Fn 6 4
JE) OWRFRIBIEEIM A X 312~ d, IE 2 BALA L7 B O 5 4[] O BRI B Tk 9 R B — 2 23
R INDZ D, BEHFICE2EROIH T AOEELZZ T T\ ERBLLND, $-, #E)
R 22 BN 2 BRI DWW THE, 24 BRI E 21T > TV B BR T DR A T —HEH W XA D58 % 21T T
WD ENEZ LD, HIT 5 EMORERBEAME T, 1 RGO KE453 A3 0.000 % 721% 0. 001 ppm
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Thd7ed, RRBIEAEICH O R BRI 2R T 5 Z LIXTE R o7, TOZENLEEEUT
BOHEH T A OEENAERIE LU L VNS Rol-Z EDRBENS, Bl N TEOPEH B A1
X DBIIRE O EGHERNIKFT D70, A% LBIEOBI KT 2 L HE SN D,
WAZHE % BAAR U T2 B 1% O 5 AR L ONEAT 5 4R 0 A BIPEEIE 2 K 4 (2R 9, HIE % Bdh L7z Bk
O SEMOABPFMEIEFAMIC LR L, EFICEDL L THWDE 2 e bRBRESOEELZZ T WL EE
265, BHIT5FEMOABEAMETIE, BEOKFIZ X Y REfEBIEAME & F T < B3 S 7\ mn
RTCERDoTz, BEIZOWTIE, BEIOEHERER D OB LV HEN NS holcbEZEZX DI
5,

S02IZDUNTIE, HIEBHAS Y RF X A-HEHIR D & OB 52 1 THEEEIED 0. 01 ppm FREE CTh o 7223,
SOz HINER SR AMT AL CE /2 Z LIT K0 | EFITAEEMEAD 0. 001 ppm FRE L 720 | HEHIIR O % ik
WTCERWVWRIE 2o TWD Z ERNbiroT,

0.014
0.012

0.01

~\ppm

2 o r T rrxFF A Ada4Ad8od

K2 ZEREREREZEFREL

—S62~H3EE

O.{ppm

S0, (ppm
o © o
(=] Q o (=]
8 8 o ¢
& 8 2 &

1 cm——— e —————————————

155 3% SEF 7EF 9FF 116% 135F 155F 178% 195% 215F 238 E 55 68 75 8F 98 108 115 125 18 28 38
M3 ZEbWRERERRERTSE M4 ZEMEWMEREARMNFEHE
(S62~H3 FEE R U R2~R6 £ &) (S62~H3 FEE R U R2~R6 FE)

3.2 —RILER

NO2 DAEEEMEDOHERS (BFn 2 FE~DF 6 ) 2 51277, MEFRED DTz O F IR 7o
MHZ 7R D08, FEFEMEITIFIERIE D THERB LT 5, 1 B M OAER 98%iE b [FAKIZ 0. 006~0. 009
ppm CHEREIZVVIREETH D, Tz, EFRBEMITE T 5 NO2 DEIE TH 5 NO2/ (NONO2) D)1,
66.6 %~74.3 % THB L T\ 5, BREFITHH SN —BIEERIIKRKFT TN ICB{EE D720,
COMENRRENIEREENSHEEEN D D Z ENDONDIRE L 12D, BERBIEWITREIOMREEIZ XD
AT L0, FEHERTERME CHEMEICHEEZ 5 2 2 E72R AL, S02 & [F U < @7 Hm i
S TISEO LY - FEBOPHTARH T HiLd,

BT 5 AR (Fn 2 FE~TFN 6 ) ORFMBIPEAEL 6 1ZRT, 7RG 10 K& 18 FED 6
21 B DIEEIRFFIAT I — 7 DR TE 5 2 L b, FWREEH SN TV 28R T80 6 O PEH 7 212N
2T, WEECTEPTLHEMOPEH T ADKELZIT TND I ERbD, BT 5 FMOH BIEEE
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KA

R TICRT, AHNCHT CREN EF L, EHICHD L TWD Z RSN, BEEOREL T
TWDZ LRS-,

NO21Z, SOz & FIERICTHDORA 7 — R OEEFEIZ X D EHIOPEH T A DEELZITTWDHZ LMD
Mmole, SFkIE. REIGYHPIEEIC K 5 BEEHEH T 2 OBHI O L A 7 ) v RELEKH B H

DERIZEVBED L TH<HBIZH D EBEZ BN D,

S
n

1 4

NO,,(ppm)

]
ddt

K5 ZEEERRERFEEE

ppm
0. (ppm

NO
-
e

2E sE 65 78 8E 9F 108 11 E 3E

an
an

1= 3

an

12 1

SEZ 7EZ ofF 1153 1385 1583 1755 1985 21585 2

ki

X6 ZEbERIRERRERFIHE X7 ZEEZERREARTFE
(R2~R6 &) (R2~R6 %)

3.3 FHAFRME

SPM OFEEEMEOHER: (BRFN 62 M ~5F0 6 1) A2 X 8 I\Zd, BEFn 62 FEORIEBLIE, 0
DN ARt T TR 0 | EFEOFEFEHEIL 0. 01 mg/m’ FREETHER L T\ 5,

WE % BRLA L 7o B4 00 5 4R (N 62 R~ Ak 34RAE) K ONELT 5 45 (BFn 2 4 ~5Fn 6 4
JE) OWRERBIEIM A X 9 12~ d, HIE % BAtA L7 B O 5 4[] O RER B Tl 9 RRlZ/ NS 22
— 7 L OFICRERE— I PR IND Z 0D, BEFICLDHEBEOPEHT A DFEELZZIT D
ZENEZLND, T, BEEEE A RO ZERICOW T, S02 & FERIC 24 RO T
HDORA T =PRI ADEELEZ T TNDLIERBEZLND,

WA, JE Z BHAR U2 B 0 5 4R & BT 5 4R 0 A BINESE 2 X 10 1259, mimE, EHichk
KIZIR ST D BEINI T TR T 5 & W) BRI 7z 288 2o LTz, JIEBILED BT 30 4058
LTWAR, FEEBOMANZ OV TIEBBLRZ(LIZR oo Z &t JIERLED B HEH
BFICRERBIZRVWEDEEZ NS,

AR SPMHIE LM EBRARIEL L D 1/3 FEEEIZHGE LTz, HEHIRICOWTiX, BEEOH TH RN
BORKEZWT ¢ —E/LHTHBH NOx « PMIEIZ® IS L2 EE~O T FH AL HEH A6l S iz 2 &
MEZOND, St SPHIZOWTIE, FIFHEHHEIAMGE T 2 L B2 60 2 &0 n . JEHTEIC
RERBAER 72 VRPLTIL, BRI O 23k 95 L HERI S 5,
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"g 03
o 0,025
- 0.02
r% 015
01
05
: $62 H1 H3 HS5 H7 H9 H11H13H15H17 H19H21H23 H25H27H29 R1 R3 RS
M8 FEHMFRMERERELRL
—S62~H3EE e—R2~R6EE —S62~H3EE em—R2~REEE

0.045 0.045

mg/m
~
[T )
mg/m

P
by
U
P
=
U

)
& 0015 & 0.015

0.01 V//—-“‘_\ 0.01

0.005 0.005

15 38 SEF 73 9FF 115% 135 158F 1755 1985 215% 235

45 5B 68 75 8F 98 108 115 128 18 28 38
Mo F#EHFIRYEREREFEHE 10 EFERFRYMERERFEHE
(S62~H3 FEE R U R2~R6 £ ) (S62~H3 FEER U R2~R6 F£E)

3.4, HEFEFXIHUF

0x DB O 1 BB EEOHER (BFTFE~BF 6 4F5) #X 11 17T, 0 DEREEIEED
FERCIRIL O E T 1 FEREE2Y 0. 06 ppm DR OF HTHWT I 5720, HIEBRIALIEIERERK OB
BTV D, IEERD D 72 T2 D FEIAR 2R 722 D25, A R E BR AR LA (AR 2 72 5 0
BRI dH 0 . TFEORRK O 1 REREEOFEEIEIX 0. 03 ppm FE THER L T 5,

BT 5 AR (BFn 2 FE~DF 6 4FE) ORFEBPEAEZ K 12 12777, SKFEALHIIM L, 15 FFiC
V— 2 B2 %P 500BA LTS, OFBFICEVBENR EFTIZRMoNTEY., £
NEFERTE LRI T,

BT 5 R OB MO 1 B H BIPEEE A X 13 (2R3, HBIOREMIZ W TIix, B2 R KIC
720 EHICEEMET L-OBMEINSBML TW5, Z O/, & RTEE T b RAEO 623
RENTWVWDY, BHNCEREMETTSHME LT, BREMMCL 2420 ALY K
PRERRIEDND 0x DLW KEADP IR SN DENRKE W ERNFNEEZ NS Y,
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0.045

0, {(ppm

R1 R2 R3 R4 RS R6

]
44

1 REREFFOHD MRERFEL

0.045 0.045

035 035

0.03 0.03

E 0025 £ 002

~ 002 -~ 002
(@] (@)

015 015

01 01

05 05

155 38 5B 78 9FF 115F 130F 155% 1785 1985 2155 238 E 55 68 78 88 958 108 115 128 18 28 3R

12 HILFEAFTF 2 MEERRBRITEYE 13 LA FTF 2 NEERTHIE
(R2~R6 F ) (R2~R6 £ &)
3.5. MUNRIFIRME

PM2. 5 DAESEEOHER (CEAL 22 FFE~D 6 ) 2 X 14 1T, BIEBRMRERL DOk 22 4 &
WK 24 FE~26 FEITBRBEIEVENIEERL CTH - 722, LRI 26T TR 0 | BRETAENEX
ERENTWD, TEOEEHWIL 7 ng/n’ fi O THER L TV 5,

WIE % BHAA U2 E% O 5 4R (PR 22 25~ AR 26 4FFE) ROV VBT 5 4R (5Fn 2 R ~4
6 R ORFNIESMEA X 15 1273, JIEZ B L7 E %O 5 M O FREMBISELE Tk 8 Kb
BRI EH L, 0B —7 BRE M2 B R ONMTIE T L TW5, BT 5 4 o BB 1
15 R BN L, 17T RFlCE— 2 20z T\ 5,

WIZABIFEEEZ K 16 1287, Ebbb4~5 AT CEALZOL, 9 AIZR/IMEIZ 2 5 3L
L7-Z@ MR Sz, BHICERENSVER L L TL, BRS0BBEBITORELZ T TWEHO
EEZLND,

png/m3

H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 R2 R3 R4 RS RS

H

4t

X 14 i FRMERERELEL
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i}
l

1l
]

T
il

=
wm o ~ ry

T~~~

PM2.5(ug/m?)
n o
PM2.5(pg/m?)

1763 198F 215% 238% 2B S8 68 78 88 98 108 118 128 1B 2B 3B

AW

1B5 365 SES 7B5 OEF 11E5 13E5 1SE

15 fuhiLFIRYE IR B R A T 1 fE 16 iR MEIRER B FHE
(H22~H26 FE R U R2~R6 F ) (H22~H26 FE R U R2~R6 F )

3.6. BRIRUVEE

A6 FEDJRBLE A X 17 12T, AR ORERE ST DN L WIIEIS PEAEPE O )RS 16%, FiEd (R
BEAY0.2m/s LLF) 23 13%, FEOEMN 12%, LVEOJEAD 11% L 72> TEY | FfZ2HE L THEE D ORN
WERBINTZ, 7272, T~9 HOEMICITHBEHORBHRIND Z &b b o7z, FERIBIES ., &
LIS ETIIEOE, 8KEND ARENT CHMNLEOEIZED > TWE, ZOBRBORIZRE > T\ D
Z MR E N, ACEEIMEIL 0. 7~0.8 m/s, FMEEMEIX 0.7 m/s TRARRI B TFEC 2 72 E 1\
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4.1. thDRIER
FHARTEREZEDRNTXTORNERZ X 181271, mATORNEREZED 5 &, S 6 EE
KL 7 T 10 ML CRIEZIT > TV 5, #IRRIXIRANME—o ABiEHET ARERIC, E O BlERLA
SME BRI RKIE RIS ST 5, o, FMEROST 6 FERFESOMEHHIZR 2D LB T
b5,
4.2. —BRLHE=E

DN E &) % B oD 7= R AL B OB ORIERE R A X 19 13T, ITFEORE TR L
TEY, FHERTO0.001 ppm itk THERE L T\ 5, 2EOFEREEE SRR ME R 27~ LT
BY . A5 FEEO - RERERKRE B 2EEIEIE 0. 001 ppm TAE & [FEROMA 23 HER I,
4.3. —BILEFR

DR E & % B b 7= IR b EE R OB ORIERE L A X 20 1273 T, ITEOREITRECMITHD L
THEYH ., FHERTO0.002~0.01 ppm O THERE LT\ %, 2EOFEREME bR 72l fEm 2
RLTEY, S5 FEEO—BREREERZNEREEEIMEE 0.007 ppm TRE & [FEROBA AR S
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0,(ppm)
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S60 S62 H1 H3 HS H7 H9 H11 H13 H15 H17 H19 H21 H23 H25 H27 H29 R1 R3 RS

19 “RIERERERELL

H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 R2 R3 R4 RS R6

20 “EMEERRERZREEL

PM2.5 (ng/m3)

S61 S63 H2 H4 H6 H8 H10 H12 H14 H16 H18 H20 H22 H24 H26 H28 H30 R2 R4 R6

21 FERFRYERERFLE

$61 S63 H2 H4 H6 H8 H10 H12 H14 H16 H18 H20 H22 H24 H26 H28 H30 R2 R4 R6

22 RALEAFIOF U MREREERL

H22 H23 H24 H25 H26 H27 H28 H29 H30 R1 R2 R3 R4 RS R6

23 WuMIFIRYERERFLE
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5. ¥&H

PEARTERCBIT D RADOEREAEROL D LD a2 To7z, BRELIT, 0« ITBIGE M,
NO2 (BRI VM| 2 7R L7223, Z O OTE B 1358072l 2 7k LT,

SO21%, WERIBIEEIME A~ & HEFN 60 AR DI E B AR B 14 D RFH I M B 55 12 L 2 il [T B2 =1 T
TR, EITEESEEOBEN NS Ro T I E BRI NT,

NO2 /T Fn 2 AR E L RE ZFAGA L TR Y | FEEBPESEN G K Y FIZ 2 2D — 7 PR S
v, BEFEIZ X DHEWOREELZITTND Z PRI,

SPM &, WefEIBIEEIE D& BEFD 60 R OPEHHZ D GBI E CHFEFBORELZ T TW1DH 2
ENTRBIND OO, O EEITRNE B4 Y R ORI D THER L Tz,

O I BFICFEENSHREAZ LG L TR Y | KEREBIPESED O KR EAIC K 258 % . A BIPEEED
DRVHERRIEIC L DB EZ T TND Z PRI,

PM2. 5 (3 Rk 22 AEEEN HHEIE 2 BIEA L TR Y . ABPESED S EREOMEE 221 T\ b Z L AVUR
e Xz,
FEARTEROREREZMOBERDE B L A, BEREROERZ BN L L-fmAR
R &L TRTOREE B A RANORIE R CHERFEREOM A 27~ LTz,

BEXE

1) 78 G SR R S SRR 7 A IR D KR BRBE ORI, https://www . pref. kochi.lg.jp/doc/pm25-sokuhou/,2025.11.10.

2) FHIHAE R & < A R P R O R EER B E B O AL A 2 F 2 b S O/ INRE TR E D IR DT 20 R i AR BR BRI 4T
FIT¥R,6,74-88,2024.

3) BREEAE D 5 AR RRIG Y DIRBLIZ OV T httpsi//www.env.go.jp/press/press_04931.htm]1,2025.11.10.
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WG +HINERREET =2 U o ZARBIZ OV T (2012~20244- FEFH4)
B R - L - XE B M U - UF %

Monitoring status for the clear stream conservation of
Shimanto River (from April 2012 to March 2025)

KIKUCHI Nami, KUWANA Issei, KARIYA Rena,
HAYASHI Eri, YAMASHITA Hiroshi

(£E] W HNEBNZES S AKEE=4 Y V THREIZOWT, BEHRICHE X 2012 FEE0 5 2024
FEEFCTORREZ LY E LD, RERGLENS 20U E, giEOE D ELEOHNHH 10 4F
DLERBE L TWD Z End, IETEYE - A - AEHE O YL FRGE L, SEIZ
JECTHRELZRMNT2RICH D EEZ25ND, HOE T, ilkEROKRER2ICET
LB BRSO EKZ MR L, 230 CEE SN O ERSINATIE 2 FHELE L v
ST EREENS,

Key words: U5 +)II, THERALE, VG, KAEAEY, REFR, 2k
Shimanto river, Clear stream standards, Water Clarity, Aquatic Macroinvertebrates,

Total nitrogen, Total phosphorus
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K4 BH[OFERELE

S HEE
hAaES | @A bl B B £% 1% KEEY
1 L= 7m L 0.3 mg/LLLF 0.01 mg/LLATF | KERE#H1
2 KRIEFREHAFT 7mElE 0.3 mg/LLUTF 0.01 mg/LLATF | KERE#K 1
3 mBE+I +Jil 7mdE 0.3 mg/LLLF 0.01 mg/LIATF | /KEREHK 1
4 RFH eml Lt 0.3 mg/LLLF 0.01 mg/LIAT | KEREHK1
5 B8R smel kb 0.3 mg/LLLTF 0.01 mg/LLLF | KEREHK 1
6 FRII K& AT 3mLlE 0.8 mg/LLUTF 0.06 mg/LLATF | /KEREHK 4
7 BRI HE <2 X5 smlt 0.3 mg/LLLTF 0.01 mg/LIATF | KEREHK1
8 BRI NI I54E 4mplE 0.3 mg/LLLTF 0.01 mg/LLATF | KERE#K 1
9 B ESII= o] 10 mel E 0.3 mg/LUTF 0.01 mg/LLLTF | KEREH 1
10 251 A& TR 14 mel £ 0.3 mg/LLUTF 0.01 mg/LLLTF | KEREHR 1

3.%&%%&0%?
;-4

%{M“@Eﬂﬁi‘ﬂ w3 5 IRT,

TR O FHERRCIRIUE, 195+ SRBIRET TR 33 X 4F 4 [OREEOTAEIC L VRS b, FFEED
THIEE 1L, 2016 4EFEDN D 2018 AELE LT/ i, < M CREZ R, b L IFEHEEII MEZ 7R LTV
=, — 7 TSN OFIEAEE TN TUE, HAUEA R L7 L322 < T 3 #iglic & k0| 2012 4EE K 1) 2020
FEFECIIR COMS TR Ch 72, £72. 2019 4, 2021 KON 2023 4EFETIE, B2 D ApHLHE
=31 A DA GAY
PSRN D & IR OUA RN D HAEERK T4 1 MO TH -7, HFETIE, 2014 405 2018
FERE F CHMEZ FERL L QU 23, 2019 AL OFRAS CIIILYEM 2 FlEl> T e, AR 31 2 SEUERERL
EEIEERE) 23R B2 <, 18 EIF TEITH T,

§5 /ﬁl)ll.g—% (/ﬁl)ﬁj#) @LE‘Z'H(/R

FLH) (m) 20124 | 20134 | 20144 | 20154 | 20164 | 20174 | 20184 | 20194 | 20204 | 20214 | 20224 | 20234 | 20244 | FEpRE HE(E
B - - 1.2 4.7 8.0 8.4 8.2 5.0 4.5 6.1 6.1 4.0 1.1 45. 5% 7 meAE
RIEFREEBBER 4.6 5.6 6.1 4.1 10.0 1.2 6.6 5.5 4.8 5.8 1.3 5.9 6.6 23. 1% 7 melE
wlll - - 4.6 3.5 6.6 1.4 6.3 4.1 4.3 5.2 5.6 5.0 4.9 9.1% 7 mElk
Ji:Eid - - 4.2 3.4 6.1 1.5 5.9 4.1 3.9 5.0 5.1 4.5 4.5 18.2% 6 melb
B 3.9 4.5 5.2 5.8 9.9 9.7 5.9 3.7 3.5 4.1 3.4 3.6 4.8 38. 5% 5 meE
FRII 2.1 2.7 3.3 3.1 4.6 2.9 2.1 2.9 2.5 2.8 3.0 2.8 3.3 38. 5% 3 mlE
BRI 6.2 6.9 5.7 4.2 8.6 9.0 6.2 4.4 4.2 4.5 5.2 4.7 5.0 15. 4% 8 mlE
LR 2.2 2.3 3.2 2.5 3.4 3.8 3.2 2.8 2.2 3.4 2.9 3.0 4.2 1.7% 4 mUE
B 6.8 10.5 1.6 4.5 9.6 1.2 9.3 6.4 1.4 1.9 8.0 8.1 1.2 15.4% | 10 mAE
241 1.9 15.5 12.9 13.3 17.4 19.4 16.3 14.7 11.8 15.8 12.9 14.1 1.4 53.8% | 14 mPlE
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FEAARRLFEANRRLFEAANRRBFENRNLZFEARNLBZFEIEANLBZFEIARRLFEAIARRLFEAIARRLBZFAIARRLBZFARRLBFAKRRLELHRSR
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

5 XIDFEREDHE

TR LR OIETRE OFEBI 22 6 12, AR OSINOTEFE OFEBERIRZ X 6 12~

AN B HFIZBO TR, 2 TOHSEBTIEOHHR (r=0.61-0.92) 238 Hhiz, K, Il & AHOM Tl
THRVAERE (r=0.92,n=44) 238 b7z, i LR OMER &t S OMBIRIEIE 0.64-0.78, & Fiittis D A
] & A OFRIFR ST 0.61-0.68 TH Y . WIT I HIRVEDOHPEZ /R L= b 0D, KIEFEBLHIFT S HH0
TR LN FERRE (0.8 LI L) Ll 2 &L OEVMETH o 72,

AN EEZINOBEFEORNCIX, HRINEERE, PR SRV IEOMBIAGED b, R, KIEFEEENET
k%ﬁM@ﬁTm#a_ﬁwE®m%(FQWJFM> SR b, KIETREBATE, W) e kD32
JNTH HFREFNOARINEFEE N 500 m A7 U, IEFEOZBNIRET 2> 5 O AD DR S ST
HEEZBND, —J, fﬁM&%#&®Wfi¢&f@E@ﬁ%(pO&hpM)ﬂ WD Bz, AFZERIN

B OKI 500 m FHRICHIE T D05, TEIEORIEHSIL AT & 7 UARACIER < ERANCALE L TV A,
51z, HFE IO TS THROAERE (:=0.92,n=44) 2538 5N b, ARSI 2IEHEIR. A
FINE O S HHNANOFEZENR LD RN EE 2 B, HHOBEOFEMSIE, KRR E MG +HA) DK
DRV B TWRNWZ EDVRIBSND, ZD7, JERIORN~OFEEE + /MRS H11E, TR

REBURE D T T ZENREE LV, 7272 L., SHIERNIIIHAFFL DL PO A THRE A2 525 L Cu iz
%@@ AR T & 0> B 2 B LR &N S 5720, BRI AMETH 5,

£6 EREOHEHAMOMEE (2014 FE~2024 £

A X
s KERE — -
%2 A + AH# B8R s8R BRI LRI B&N 28

3=
* RIEREERA AT 0.76
I +Jil 0.73 0.84

A¥# 0.78 0.82 0.92

B 0. 64 0.68 0. 61 0.65

HRII 0.31 0.37 0.20 0.20 0.28
% BRI 0. 65 0.87 0.69 0.70 0.73 0.42
n LRI 0. 64 0.55 0.50 0. 60 0.49 0.37 0. 51

BE 0.62 0.70 0.67 0.72 0.48 0.19 0. 64 0.55

1] 0.67 0.64 0.67 0.78 0.64 0.15 0.62 0. 51 0.57
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ks, HRJINFHHEARN TR Y | AfEHKFEDZ

EDRE STV D,

B2\ T DIz, RER,

L BT X0 SRR

BEFTOWTIE, FRILREIN, B BN Z RO I3 TOFEE TEHEAER L TV e, 2RI OV T,
WERIEE 2 R L T D RIS o 7oy, IRR)INFETRIER CTh o7z, Eio, F RIS FEEDERIT R

ThH-oT-,
®7 BEREE (2R OEFIKNR
F 1 (mg/L) 20124 20134 20144 20154 20164 20174 20184 20194 20204 20214 20224 20234 20244 ERE HAE(E
[ - = 0.17 0.23 0.19 0.18 0.15 0.18 0.24 0.16 0.19 0.20 0.10 100.0% | 0.3mg/LLLF
KIEFREH AT 0.26 0.24 0.25 0.22 0.17 0.18 0.15 0.20 0. 20 0.20 0.21 0.25 0.13 100.0% | 0.3mg/LLLF
+1l - - 0. 20 0.22 0.17 0.19 0.15 0.22 0.18 0.18 0.20 0.24 0.17 100.0% | 0.3mg/LLLF
A#H - - 0.27 0.26 0.17 0.17 0.15 0.20 0.23 0.18 0.21 0.22 0.13 100.0% | 0.3mg/LLLF
B 0.26 0.25 0.20 0.21 0.20 0.22 0.19 0.21 0.19 0.17 0.18 0.21 0.15 100.0% | 0.3mg/LLLF
FRII 0.93 0.91 0.78 0.72 0. 66 0.83 1.04 0.77 0.86 0.75 1.00 0.74 0.68 53. 8% 0.8mg/LLLTF
BRI 0.24 0.23 0.19 0.23 0.14 0.16 0.13 0.15 0.18 0.17 0.20 0.19 0.1 100.0% | 0.3mg/LLLF
LRI 0.40 0.41 0.34 0.32 0.32 0.37 0.39 0.30 0.31 0.22 0.26 0.37 0.20 30. 8% 0. 3mg/LUT
= 0.31 0.32 0.28 0.29 0.22 0.24 0.24 0.30 0.25 0.22 0.27 0.27 0.18 84. 6% 0. 3mg/LUTFT
=l 0.28 0.26 0.23 0.17 0.17 0.19 0.15 0.17 0.18 0.18 0.21 0.25 0.17 100.0% | 0.3mg/LLLF
FER  REER
=8 FAMEE (&8 DERIKR
FE15 (mg/L) 20124 20134 20144 20154 20164 20174 20184 20194 20204 20214 20224 20235 20244 EREE HAE(E
EE - - 0. 006 0. 007 0. 005 0. 004 0. 004 0. 007 0.009 0.009 0.010 0.014 0.008 90.9% | 0.01mg/LLLF
KIE G 8RIRT 0.012 0.009 0.009 0.008 0.004 0. 004 0. 005 0. 005 0.008 0.010 0.008 0.011 0.008 84.6% | 0.01mg/LLLF
+il - - 0. 007 0. 007 0.004 0.003 0. 004 0. 004 0. 006 0.009 0. 007 0.009 0.008 100.0% | 0.01mg/LLLF
A - - 0. 005 0. 007 0.003 0.003 0. 004 0. 004 0.007 0.009 0. 007 0.008 0.008 100.0% | 0.01mg/LLLF
AF 0. 005 0. 006 0. 007 0. 007 0.004 0. 005 0.004 0. 004 0.006 0.008 0.008 0.009 0.008 100.0% | 0.01mg/LLLTF
SR 0.068 0.095 0. 044 0. 052 0. 051 0. 060 0.089 0. 065 0.077 0.069 0.105 0.056 0. 052 46.2% | 0.06mg/LLLF
BRI 0.003 0.003 0. 006 0. 005 0.003 0.003 0.004 0. 003 0. 005 0.008 0. 006 0.007 0. 006 100.0% | 0.01mg/LUATF
BRI 0.017 0. 021 0.016 0.022 0.014 0.016 0.012 0.011 0.017 0.015 0.016 0.018 0.015 0.0% 0.01mg/LULF
EE 0.003 0.003 0.003 0.003 0.003 0. 003 0.003 0. 003 0.003 0.006 0. 006 0.005 0. 005 100.0% | 0.01mg/LLLF
24| 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0. 005 0.004 0.005 100.0% | 0. O1mg/LLLF
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5 2019 4R & Tl L ORERR TS o 72, 7. BRENCERT 2 FBUHERERKIT 2014 LD 1 FOHTH Y | TOHIT
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EEERNC A D & 2012 FFEIEH RN A BRS 6 HS T/RERSRBAK S BEHERER TH Y . 2015 415 2019 4F
FEE TIIAMER B C & TR W HILE S FEIRIIOIC 2 0 o 72, 2016 4EFEM D 2018 4EFEICR VT, iz R
T DS Z R LT —07 T ARAEAEYIAR I CIIRMER RN SRR & oz, F72, KRNV T,
REEFR ORI CIIMH S & ez U CEfE 2 R USSHEE 2 Bl L T ey, ARKAEAEITAR DRI TS B2 33 5
ZEBLoT,

®O EREE KEEY DOZERKR

FEEH 2012% | 2013% | 2014% | 2015%& | 2016% | 20174 | 2018% | 2019% | 2020% | 2021% | 2022% | 2023% | 2024% | @mk | BERE
*E - - i 2 2 1 1 1 1 1 i 1 1 81.8% |AKERELR 1
AIEFE AR 4 i 2 2 1 1 1 1 1 1 1 1 1 76.9% | AKEERER 1
T+l - - 1 3 2 2 2 2 1 1 1 2 1 45.5% | KERER 1
e - - 1 1 1 1 2 2 1 1 1 1 2 72.7% | KERER 1
T 3 2 1 3 2 2 2 2 2 2 2 3 3 7.7% | KEERER
BRI 4 3 4 3 3 2 3 3 2 3 2 2* 3 100.0% |kERE#R 4
BRI 2 1 1 1 1 1 2 1 1 1 1 1 1 84.6% |KEFER
BRI 2 1 1 2 2 1 1 1 1 1 1 1 1 76.9% | AKERER 1
EEN] 2 1 1 1 1 1 1 2 1 1 1 1 1 84 6% |AKETRELR 1
EET] 4 1 1 1 1 1 1 i 1 1 1 1 1 92 3% |AKEREL 1|

o a8t
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AR RIS 2D & | FEMEEREE DR BEI T, A OMHR & i LT, A a7 EoEWF L hesr T
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KRt 208 S 5 & Ebivs,

3.4, A

AN KOS N DL DZEERRI D 5547 % X 10 1T T,

FREHIM O 5 B, 2015 FELAZFEO B BN Bo TH, 2017 FFEAZFEOH RJINTEAKOFTAIZ L » —RIZ &
2R UTZATREMIN & D T2 OFRMT T — Z B[R4 LTz,

BER 2 X 5 & T ISR CIBE L iEREOIITROHEBE SRS 5N TR Y, SRIOFETHEL
DT CIHETREAMERNET L OEFTEE R < o THETED BV L O ZRITBE DMK 72 2233 b Tz,
FRZ, BEROL)NIHEMS ORI T, bEWEBEL R L, BEhb RE o7, RN B Rk s A
LTRY, URTE Y BEDOMRIRE LS BEEKOEENERH SN TS0 M ZOFENHRL Bni- Bz
bz, —FH, BEIITEHEHEEN/NS <, AL FBRE (0.1F) 2RI EB83%0hoT2, 2, AT
YRR OHRIE EHIYED < T2 DRI DAL,
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A Case of Lead Isotope Investigation in Rivers
within Kochi Prefecture

KUWANA Issei, KIKUCHI Nami, KARIYA Rena, HAYASHI Eri,
YAMASHITA Hiroshi, TAKAHASHI Saki

[£E] RN CER IR L 7o R IR 35 1L DFR] ) HZK S OBV K & AR FREEE & L TR RINZAR
BRIE Uiz, T OREE, 35 Ml 34 Mo S\ TSR RN AR 23Sk iR B ST B 20 AR
L7z’ 1 HUS o B ghcR oo 2 TN L Tz, Z O3B L 72 HEs 2 DUV CEANFEA
ZiTol L A FEFELPEHKOTMA D SRR MR 6 OB G L T o EE 2 bR
7
Key words: $npiciRfidt, gnmINCIALL, AR, A% HDK
Lead Growth Curve,Lead Isotope Ratio,Naturally Origin,Human Origin

1LIXCHIC

BBOKH QIR HIFAK) Tk, LR LIS BRI AR LRRE L 720 Z L 030 5, $MTARAICY
IR AFAET B EHETH Y . HEHEOF DN A FAK TS T 5 Z 205, SMREOHZOERTIX, 4L
TS FARF SN NG B SRIBY A B 5 Z S Id#E LV, ABRICEW TS, @EICH TR TS BB LU %
HE L7=FH0NH 0 | TEGIROFENRE & 72> Tz,

FNIE Pb, *Pb, *"Pb, *Pb ¢ 4 FEEDRERNIAEEH LT D, “Pb IXHIERFEARN DIFE L, TOFER
IT—ETH D, —J7, “Pb, *Pb, Pb [TZ VI U B 45 (84F) | U CRBMIN 7TEF) . *Th (CF
W R 140 f84F) 2B S U CHEMEBARIC LV £l E b, 2D, ShRNIROFEEREIG Z s LTRL
T-ERRNERELI, SRR DIERIFCOREE T D7 T« Y D AOIFHERDE WA M L, SrOEFZ <5 L
LTH SN TET, £z, TRENOBEER TAER SN AFEMAE (Pb, *Pb, “Pb) DRI E
B Y & LRSS, EHRROSORMRIE, — AR R E U2 DI T 2 Z &3
NTHEY ., ZORMEZFRIA L, BEKFR OOV T S HIRHIE & A& HREROHIBINRL SN TN D,

Alal, WRINOAIEKIE A x5 & U CERRINAR L OJERERAA 2 520 L o & 2 A, $amkidR dlifin & i L 7= [R]
AR 2R T 1R MERR ST T2, ZOERZHHE LR e Wb 5,

2. AERE

2. 1. BBRUHATEE

fiEle - PR Ut B8 ot IR, 38

FEAENR © SPEXHY JRATENER XSTC-760D (PbiFE1 mg/LE&H)

AR HERR SR © SPEXHY ZSTC-538

Fa—= 7RI : Agilent Technologiesf! Tuning Solution for ICP-MS (T1¥2EE1 pg/L&H)
ORI EYV B SR RN AAEEYENR « PEERIN R EAIZEETHYE CRM3861-a

BRI RLEEEE - Merck® Milli-Q 1Q-7000

t— k7w 7 : SCP SCIENCEHY DigiPREP Jr

ICP-MS : Agilent Technologiesf TCP-MS7900

2. 2. sAESHH
SFNTHE AN ARER B 5 2 P 235 (LA, TASLA/KIESs S L), ) TEK L7z
K ONHITEK 2 HARH SRR & LTz,
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2.3 IERE
PBLO D RIRZHIIL, SUAHERIC —BELL HIRE L7t B CHRE Lo Y e v L RSS2 VW =, #EE0
mLIZAEIEZ2. 5 mLIRIIL, B— Rh 71w 7 T100 C « 2FHNEME, MK T50 mLIZER L7zalbk 2 ICP-MSIZ L b
TRERTREE & SRRIN AR 2 JE L7z,
TRENIREE AN TIRVGREHT DWW T, INEEREEREZ ATV, SRRNEARELE Dbk U722,

2.3. 1. BSREDRE
gl B DRE TI, 7?~—%3F:L~:‘/ff$z“fﬁézh7i GESIE Az, E72, ERITPb (E#R0. 1-10
g/L) TITV, HIERFOFESIRFRE]IF0. 0999 s, #V i LIEHL3ME], A4 —7 MY/ IR L 2100& L Tatr&1T -7,

2. 3. 2. SRRAIGR D BITE M- DRSS

IXUOIT, ShEEEHOIWTI ZETeT 2 —=2 J3EE W, TIOA U v Mt EICEE SR ORF 21T -
Toe Fa—=U TREEANTA— N a—=U 7 2{Tolcth. BNT A—FZHREL, TIOVEE v MEDHE
NERE R DS R B OBREMOEZRE LT,

WA, SRFUEIAREHER 2 W CHIESRE O 21T 72, T ORREZRUTRT, JATHIZE CTid, $nRNAHIE
REDRMED S B, TN Z RS &0, A —T ¥ MK LE%< 35 2 & TRER < HI ;Ef% 5 ENES
NTCWD, D=, AL =T/ #e 0 I LI 9 5 1CP-MSO ERR T 51, 000N 5% E LTz, fEyHi, v
— I B = R LEEUZ DWW T, SRREINAEEYERL. 0 ng/LA3[E# D R LHFE L, £/3T7 A —F O EM
ZIEZ IR HY HRSDY% % Ll U TRt 24T o 72 SRRINAREL DRSDARN. 2045 & /N & < 720 | SRR AAKE HERE D[R4
FEDOFRRHE & OZED /NS B LTROMAERIESRM & L,

2.3.3. EEEAZROMIE - ﬁeﬂﬁﬁsa);ﬂlli

ERFINAARRIE L, BRIERNZT 2 — =0 Vi3 A W CERE S ORMREZAT > 72, TLOH T M350, 000
WZEET D L DT, BIEH L?-é@z\ FAHNAT A, A= T v T HAOMEE FEICRIE LY, REMO1IHE R

20T,

ICP-MSCORWARIE T, FNIROEEBOE N L W EBZRHIRDAE L 5, ZOEEZEREIRIZLY . H#
TESAVD IR, FERURB R ORISR E L & 2203 L‘é 7o, MHIENMEE L 70D, AT, $h I’sztiff,%ﬁif?z
% T LS LRI L O HIEZAT D 72D, REGUEIORIER TSR RN AERER 2 I L7277, ZOR, #8h
TEEEANL. 0 pg/LABEOFREHZ DWW TSN RN AHE%ERR (1.0 pg/L) %a:« FRERIREED0. 1 ng/LAHEOFEHZ DN T

PRRINI AR AR (0.1 png/L) & ZNENARIBEIORIZIZHIE Ui, EEENZIFIZOWTIL, SRR IR
DR OFEAHE & RIEE & OZEZREE UTHRI L, 1507750 Rt ORIEMICE U5 2 & THIEL
fiﬂmo

x 1 SMRAMEIECETHHESHE R 2 SRMEIEICESTSEESGDH

iy 10 B|552%2/55 x4
E—H1R8—2 1 R4 Y b RFs7— 1550 W ZTL—F v NEE 2
BUEL 3 g RFRyF oy .10V A=Y Ty THR 0.13 L/min
. oo YrTY oI uE 8.0 mm WA R 0.90 L/min
A~ TEH/ARYEL 1. 000 2TFAFHR 1.05 L/min T5RIHR 15.0 L/min
RISAHRYT 0.10 rps
LYRRSA—4
B EH LB -5.0V TILAS -100 V
Bl & H L EE2 -186.5 V 1)L 5 -60 V
FAHNLT R -106 V wRLYX 4.0V
TAALUX 1.8V AV VAT v =70V
TILINT A—=4
HADER [E4A) OctP /X4 7R -18V
Hefi & 3.1 mL/min OctP RF 200 V
Hyif & 0.0 mL/min IRNF—TARYYI2—Y3Y 0.0V

105



oA OBOMF W7, 2025

3. MREEBE

3.1 BRBEXRHAMOSITHR

SRR MR A FE /KA 35 HUAL MRS R & $adif D E AR EHE 'O OSRRINIR L 2 S S 7 b D &K 112
R, SRR BRI *Pb/ 2P Z AR, *PPb/**Pb Z BN & D, AR, BN Th/U HLIZBIE L7 fets &
7o TS P, BARBEDSNIAERARRA LLBHIHT L < ShplcR o /e PRI o3 L, AMEREEDShDZ <13 &
AR DN <A HANC AT 5 2 LR STV D P, A2 HRERIE B AE L AMEREDSR MRS S DT
O, HAREDEOHOEE &0 bEAEMBOLA M2 Z L fEsS D 7,

WL DA 7K8 35 Hiusirf 34 LR, BEagnpk R fifi LSO md DR L 2o 7o ds, 1 IR DBk
Rt b NS LizHs (BT, TAHUR) &V d,) BdboTe, £ 2T AMRORBER 2RI 57
. A MR 31T 2 B NEA & 9kt L7z,

- 35(8LFAT

o 30{8=ERI
2 2.0 ¥4 25{8FHI
= {(Quebec- i !
i 2 A u/c(
g L.2 \\
2.9 hr5
TAYD (Quebec-3)
~ (iissouri) e
2 /
1.8 -
0.7 0.7 0.8 0.85 0.9 0.9 1 1.065 1.1 1.15 1.2
90701 /90801~
=ruservro

M1 ShEURERICEHIA DT LEHER WEIE L =R OMRMKALE Z RIS H =R
X C D [FAFRAKE 34 R0 MEE, €FAMRERT

3.2 #EfELT= AR TORMAE

A AN BERFENARLE OB HIE I ERIZ L B2 H OO0, ABBKEROTAIZL D O ERIET 5729,
AHLED B 5 E NIV TEMNERE % F25i L7~

EJINZIE, AHUSOK) 2 km BIRICRFESRES (2) CAT. [ZFEE v ),) BEET D, EJINIIEDHK 10
~20 m, KGRIt em~1 mBRETHD ), ZHEELENLOPEHKORIT 1 BHZV 95,000 m® & IEFIZEZWN
7o, RIFZES O OPEHKASEIER T H 5 fREMDNE 2 BTz,

F T, LEEGHEHAKIOM A, 7 FEL I VI3 kn EROWIAK B 1K) 72 FEGHEHAKDNRA LT-1% 0K
500 m FHEOIJIZK (CHuA) JONA HIs W]k (A HR) 2wty U, $EhiREE K OSARINAINE 2 20 L 7=,

2B, N KON C HLSIZOWTIEFRIE, BHLSIZOWTIE 3 BEICERKETT -T2, TOMEEFR 3 KO 2|
KT,

7 FHELGO EFIIALE T 5 B ML OSAFENLIARERIE, A His 2 bR < ALK 34 Hius & AR R R -hAR ORI
PO Uz, — 05, 2 SR OSRTRINAR I IR R AR~ B R & < ML L | *Pb/*Pb (1. 951) , “'Pb/**Pb (0. 791)
ARV AR LTz, C MR OShRNIIRIIE, 7 SR X0 @ < SRR Bt & i Nl A # Tl
S H IR E RIS L 7e o T,

TNHOFRERND . A HUSIZIS T AR AR OB IHVE BRI L 5 6 D TIERL | Z FERPEKICE £
D NEBREROTRAITERE TS Z EDVRB STz, E72, SARNAR O 7 FEGHEHAM EJINTIRAT 5 2
&TL MABEBZOW) K TIIEAFNRL MK 223, FHlcHET I o TRIDTIIKZEOFAIZ L 0 AR I 4,
7 FEGRRO NABKEOFEME T L, BB OEIG DHFRHNTHEINT 5 2 & T, $lFNK R 2 128
7pol-LHEI S,
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® 3 EHREMRADIRFRGRL & HBERRE

208pp,/206ppy 207pp,/2%pp HPOBE (ue/L)
Bith 5 2.097 0. 849 <0. 001
Ve 3 1. 951 0.791 1.7
CHth s 1.985 0. 806 0.17
Ti (A 2.023 0.823 0.16
A it 25 (FFAM ) 2.047 0.832 0.11

P FEIRIALLIE b [E#8 YR LAIE L =R DFi9fE

IRt
UL 0
e
=
éD 2.0 ®
™
A\
1.97
@
1.92
0.77 0.79 0.81 0 0.85 0.87
207Pp /208Ph

B 2 RAZHEOMERIIALLZ R RIIRIC R S - #ER
X C I EKE 34 A DS REE &R

4.FED

VLN DS KIS 35 LRI 361 2 SnRINEAR L OFRAE 21T > 7o fE R, 1 MR gnmkidR it DI L Tz,
IBNNFRARORE R, HIEHAR D LHICALES D FEFIEE O OPFHUKBEE L T D B2 b, SRIOHEGT
(IRFE RS> b OHEHR OIRENAEAME S | hpkRifROZE PSR E <EBLL T e, ZOREIC LD Y%
FHELO FIRISALES D AAAIRO M T b IRt O E MAllCALE L7z L B2 b,

ARIOFHEIC LD | SaO IR I U7 BRSERpdR i C R 203 2 — U 38N D 556, SRIRNEARHIE
(LY TOFAEPREHEE TE 5 2 EAVRIRS N, 58I, T T OW IR FKIZE F5 HIRHREN K O E
FEG O OPHKFICE EN D ANBHRENOT —F 2 H L TV 2L T, RO IR 28D, BRETIEYE
BRI DFBIFE AN AT\,

5. it
AWFFED TR 872 V) | IR A BREERTZEFT O BIFRE OBRRIC ZHREH Y S L7c 2 &0 DR L LT E
TO

3R

1) B#T 7 7 v o—KaEH SRR T K D S o PEMIHE 15D ZHRIT https//Awww .nstec.nipponsteel.com/download/communicat
ion/files/tsu-1601.pdf.,2025.10.24

2) R4 R, KA B - ICP-MS % R\ /= AR H Sk E J OV 2 HSREEHR O SR RN AR E DO HEAR, iR IR AL BRBE I 42T, 57,72+
79,2023.
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6) FERIHRESE | ICP-MS (2 X 2 Hll /K OSARINAR LA oORRE, R A BREE TR IR, 52,62-67,2018.
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The List of Monitoring Points and Items Monitored by
Ambient Air Monitoring Vehicle in Kochi Prefecture

TANIWAKI Ryo, YAMASHITA Hiroshi

(ZEE] 1976 RN D 2023 4R F TO 47 4R TIHE 203 #I AT F W) TREERBEHIE HIC L 0 JlE
L7-HEHEZEE LT,

Key words: KXER LI E H

Ambient air monitoring vehicle

1LIXCHIC

AR CIEREIGUBAIEE (LT TR L)) 225K & —RERERKHIER AT TR
EWn9,) ARRE L, KRERREOFREHZIT> T D,

fﬁf FIRFEGURITIRVES (WG+1) OHR R REE (L) OXERE TRAT,FNCRIEL TS

ERHEARBRAR S TR R R OB Z ORTEE B 37 < BNE AR TE DREETIE R -T2, 2D
Mb RS PURDNERE STV WHIRO KRB O IC 1T, RKEREHEE (LT [HEHE] Luvv9,) ANE
HEh &,

LU, FRBEOLERN, TR, REE ORI KRR 2R T 2 Z LN ARETH DY 2 =
EDRHE NI Z LT, BIEDOHE RS SUARIIZB W CTIRNO KRG ZRItBE CE 5 L B2 onizZ &b, H
TE 20230 & et | o2 OB A/ 2 7=,

2T, AEEFCIR I E CRIEHINIE L= s % OUE H 2 4RI IR LT,

2. RRREAIER
HEEIL, EFOMBICHEHEZHRE L2 DT, OB L CHIEE2iToTE 72 (X1),
19754121 B BN i S 41, 1984EEIC2H . 1996451235 B, 20124EE I24G BICHEHF S NEY,

([}

B1 BEE E8) ORERREEMASICHKE S h-RIEH
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3. ERAAER AR UVIEE

ARETIE, BREER L OEECHELNZET — & 1%, KREREFRER Y AT MLV IUE - FH IR T
WD, FElo, D LICHEME L KRKERRICET AMIERS R L, RRERRREREEL LTARL TN,
BEHS L OTE HIEE Y AT AMZEESW T, JET — X ZHEETE 5 1976 FEENLIEH L [Fv AT L THIE
N AR e sz oW RS EEZ B EIC L,

BEHLSI, SO F R R BRSO R KERBE A~ OXS 2 KB L TR Y | AR T & Tk~ 7e s CHIE
PNFEHE S 7z,

7ok, F—HETH > THHEMM AR 5550E, Blo#aEs L LT EL WA,

3.1. 1970 &4 (1976 EEEM D 1979 FFE)

1970 4L, 16 HUS CHRIENEm I (X 2),

BEHEE X, FI2, @i (802, —BMbZEFR (NO), bR (NO2) . ZFRmH (NOx) KONFHE
¥yCA (Dust) THo7z (F1),

3.2. 1980 £E4% (1980 £&£EEA S 1989 FFE)
1980 FFARIT. HIEHLEAIZ 2D, ATl & BN o) TR L 7,

3.2.1. 1980 ZE{XATHA (1980 FEFEM S 1984 F )
1980 FENRIHAIL., 57 M CHIENHEE <= (X 3-1),
HIEEE L, £, S02. NO, NO2, NOx KU Dust Th-o7- (£ 2-1),

3.2.2. 1980 £F{X£HA (1985 FFEM B 1989 FEE)

1980 FFRERIIL, 26 MR THIEN FEi Sz (K 3-2),

WEE AL, EIZS02, NO, NOz, NOx, —#fbiis (CO), SefbFA*v 2 b (Ox) KROVEER-IRWE
(SPM). iifE (TEMP) KOVMEE (HUM) ToHh-o7ohy, 1985 D 1987 4EEIT/NT T, HuslZ K- Tiddk
A B RAEKFE (NMCH), A4 (CHy) KU2R(bAFE (THC) HESHh (£2-2),

3.3. 1990 £E4% (1990 £EREA S 1999 £EFE)

1990 I, 43 HUS CHIENEm I (X 4),

BIEEH X, 1995 428 &£ CTlidEIZ, S0z, NO, NOz, NOx, CO, Ox, SPM, TEMP kX O*HUM Th -7,
1996 FEEMHI%, MEHN 3 BEICEHF SN2 L TNMCH, CHs, THC. HEHE (SR). Mdivsc&E (RD)
MBMEN (#3),

3.4. 2000 £E4% (2000 £EREA S 2009 £EE)

2000 AL, 33 MR CHIER FE S 7z (K15),

AIEEHE X, FiZ, SOz, NO, NOz, NOx, CO, Ox, NMCH, CHsi, THC. SPM, TEMP. HUM, SR Kk O®
RD THo7= (FK4),

3.5. 2010 A SRMREE (2010 FEED 5 2023 FE)

2010 FRD> BEAAEEIZ/NT T, 28 M CHIEN FEfE Sz (K 6),

BEEHE X, Ei2, SO2, NO, NO2, NOx, CO, Ox, NMCH, CHs, THC, SPM, TEMP, HUM, SR }&O
RD T, 2013 4EEN S ITAIEH 4 B BICEH SN2 2 & TRUMNREFIRE (PM2.5) 28BS L, RD 23ERsk &
ni- (&»s),

4.FED

T E BT M N OV H 2RISR L7z,
HIEBEDEE) LT 1976 4EAEDN S | ik 2028 4R E T2 203 HuS THRIE STV,
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1) HRFHEEARR & R AR IR O KN RERBEE DL AEA S o 2 b S Oy MRE TR BT ORI ST, i AT AL BREE T TR, 6,74-88,2024.

2) IS 8 B RRERBEAIE #A O @A 31 2 FEA X & 0 b O ISR TR MRS DN T i kR A= B BT SR TR,
3,47-55, 2021.

3) BRI v & — TR Z B S AR o & —RRAT 40 RO T mAIREREERT ST o 2 — TR, 29,61-80,2012.
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High: B SIEERS > 0— K49 b (https/mlftp.mlit.gojp/ksj/index html)
EHEER (TRRET—4) E135EE) (ttps/mlftp.mlit.gojp/ksj/gmlidatalist/KsjTmplt-N03-2025.html)
ZINT L TR

g E T HIEEFRSY Y 0— R+ (https/nlftp.mlit.go jp/ksj/index html)
ELHIEER (TRRET—4) E13584) (httpsv/nlftp.mlit.gojp/ksi/gmldatalist/Ksj Tmplt-N03-2025.html)
#IT L THERL

3-1 1980 F4KATH (1980 FEA D 1984 F ) DBIEH S
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e E L SIEER A >0 — K44k (httpsy/mlfep.mlit.gojp/ksifindex html)
ElTMIEER (TREET—4) @1358%) (https/nlftp.mlit.gojp/ksj/gmldatalist/KsjTmplt-N03-2025 html)
T L TR

3-2 1980 FR#RHEA (1985 FEA D 1980 FE) DBIEHS

i E T HRIBIERS > 0— KA (httpsi/nlftp.mlit.go jp/ksj/index html)
E+HIEER (TRRET—%) EL358%) (https//nlftp.mlit.go jp/ksj/gmldatalist/Ksi Tmplt-N03-2025.html)
EMILTHERL

X4 1990 £ (1990 FEM 5 1999 FFE) DAIEH R
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oae® o
i EH SEREERS ™ 0 — F4A ~ (httpsy/nlftp.mlit.go jp/ksj/index.html)
- EtHEFER GBRET—4) E1358E) (ttps//nlftp.mlit.go jp/ksj list/Ksj Tmplt-N03-2025.html)
- T L THERL

5 2000 £££X (2000 FEEAN 5 2009 ) DRITEM R

i EH SEREERS ™ 00— F4A ~ (httpsy/nlftp.mlit.go jp/ksj/index.html)
EtHEFR (BRET—4) E1358E) (ttps//nlftp.mlit.go jp/ksj list/Ksj Tmplt-N03-2025.html)
T L THERL

6 2010 EEA LREEE (2010 F£EM S 2023 FFE) DRIEM S
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F1 1970 4L (1976 F£EM S 1979 F£E) OAIEHARREIER
| mmms AEHE AEEE
5 £ AT Fata ®T SO, NO | NO, co Ox |[NMHC[ CH, | THC [ SPM | Dust |wD-wv|meur-1m|SR-RD| Oz |PM2.5
1 |EEREE |BEH (19805 18 7H|1980£ 18318 O O O - - - - - - O O - - - -
2 |*¥H fEEMm (1979458 18[1979F5831H| O O O - - - - - - O O - - - -
3 |*FH fEEMm (1979488 1H[1979F 8K 31H| O O O - - - - - - O O - - - -
4 |¥H BED 19794 11 A 1H(|1979411830H| O @) O - - - - - - @) O - - - -
5 |'FH BED 19804 2 A 1 H|1980%£ 28 29H| O @) O - - - - - - @) O - - - -
6 |TAf g (19794128 3H|1980& 186 Hf O O O - - - - - - O O - - - -
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191 | A |Wolly - |2015 47 A 308|205 10 8 28| O @) O @) O @) O O @) O - O @) O @)
192 AN (LWoolBT  |2016 45 2 A 2 B[2016 4£6 A 10H| O @) O @) O @) O O @) O - O @) O @)
193 5 201747 B 21 B|2017 &£ 10 A 6H| O @) O @) O @) O O @) O - O @) O @)
194 20175128 258(2018 6 B 4 H| O @] O @] O @] O O @] O - O @] O @]
195 |mmemesca (FFEH (2018 47 A 26 B[2018 4£9 A 28 H| O @) O @) O @) O O @) O - O @) O @)
196 |smsmrsam (FEH (20194 1A 25H(20194 6 B 7H| O @) O @) O @) O O @) O - O @) O @)
197 [#et>ra2—|REH 2011108 18H|2011 £ 12 A 2H| O @] O @] O @] O O @] O - O - O -
198 &bt s2—|L=mh 2012 7 A 238|201249A8 14H| O O O O O O O O O O - O O O -
199 |@/ AasE|FEmH 2016 £ 7 A 29 H|2016 £10 B 3H| O O O O O O O O O O - O O O O
200 (M mAsE(EFES (2017418 1282017 6 A 2H| O @) O @) O @) O O @) O - O @) O @)
201 |ZEFSER |(EFF® (2011428 148[2011F58 27H| O @) O @) O @) O O @) O - O @) O -
202 |mzm)ise: | R 20194 7 A 238|201941088H| O O O O O O O O O O - O O O O
203 Rz (BOERT (201946128 19H(2020 & 6 A 5 H| O @] O @] O @] O O @] O - O @] O @]

32013 FEE LRI RD Z58IE L TLVRLY,
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EABRICRIT D~ A =MB X OBAARAHEY 7 v F T RERIAE

S 6 EE TR ES
(EEAREABRE M)
SF 6 F 9 H

B A0 - A s e E W OAE R s
X1 350 SRR AR AL IR 5562 0 A0 o SR ()
i 1 A BB IS T

1 1IL®IC

HAKBEE L, BAKEEENY &~ F 7T (Rickettsia japonica(R. japonica)) ZRJRIK &9 5 X =i
PERBD—D2Th D, FEYED T M OVEYE O B T3 2 RIS BT 2 i GRYYEE) ARG
JEICF SN 5 BBIERER TH Y | mEIRICI T 5 JE HEFEEIT 2019 4ERF A TAE 100 5%f 12,77

2ETSFEHTH D,

ARWFIERT TILAY 20 5120 B~ F =M MO R. japonica (R A RDFAEZAIT> T 5D, # 20 FFEFTOFIE
LI, BN TO B AKLBEEVESE OF AR/ STV e, 2 Zhalr, RS CRERE D R
N5 EHIThotz, IF, HEBERERDOZVEEEHICSW TEHAEBMOLS R SN TEY . ¥ =5
PEFRBOILR - BRSNS,

Z ZCHEEDRNO~ X =M%, R japonica (RAKMOFEEIT > 72,

2 ik

2022 4F 11 H 725 2023 4F 10 HIZEAEN 10 BB W T 7 7 U iz DS viElic kv <
F o BRE L, FERBEMET T CEBFNICEE Lz, RE#R, "M A~y vy — I RSt =v ) X
IEAZ N E =R LY~ & =B KA L, ISOGENOME (#k Xttt = v R o ¥ — ) 2 VT DNA &l
L7, SGoftEYZ AW~ 2 = 16S rRNA L ALBEEEEY &7 » F 7 BIE 712 38T 5 17kDa &
R GBS T REIR A VR Lo, Z OBEEFEMIC OWTHE A LY hv— 7 = AR K D RS O iR
EEBL, v~ X =LV FTHEORELXIT- T,

3 MR

3B IFRITOT= DHREL 628 PL (& = 183 JIL « 5 (4) ¥ = 445 L) D~ X = Z L LTz, T DOWNRIT
ZHAYIFH =P b% < 314 PE (B F = 115 L - 2 () ¥ = 199 L) & 8% Hdiz, RWTTZ # |k
FFwH =150 08 (A =168« HEH) X =134L), ¥~7 7 F~<HF =55 (¥ =35 - HX
=2008), FFvHF =54 (A =13 HEHNF=418), 7 hayavFZ=38L (¥ =2]L-
FEH=368) ZAPIAXTTI~vH =1L (BTEX=), Y~ h~F =k Fr T HF~vL=
HrEA =1L N (F 1R,

HUERNC 25 &, BB TIL, AV AFF=ROTH NFF X =2nNE L, EEICB N TEZ
PFAFH 2ROV ~T TV F~vF =, PHICBWTUIZ DY A F v Z = F R F <& = HEIZE WD
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TR7 X NP FF 2RO N ITF =N ERESNTZEE2R).,
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A Lo~ 2 = 628 MifKD 5 5 134 MR D 17kDa % v 3 7 B a2 S, 2D 55 101
K725 Rickettsia sp. LON-2 Bk & 100% —E3 2 HALH 3 S v7z, 101 Bk 100 Bkt = #
NFFZ =L DD Thote, £, XAV IAXT I X = 1REND
Rickettsia. tamurae(R. tamurae) ., % 51 FF <X = 1 k& Rickettsia. felis(R. felis) DiTHaHE
B E GB 1 %),

728, R. japonica It S ieno T,

F1R BHMRICBT I~ =BEEROBRHEINEY 7y T T
N . #a |7 T3 FFH | AA N (Y ax T hayal v b . A
;vﬁ’: FFwS= iz/}}:: 9:75'?:/ ;vﬁ’: Fv = |FFvH = vﬁ,—/: v A= v =R {:'\ﬁ+
%t 16 13 115 35 1 0 0 2 1 0] 183
-
A Pyl 116 40 197 20 0 1 11 9 0 0| 394
%i S 18 1 2 0 0 0 0 27 0 3 51
§§ e 150 54 314 55 1 1 11 38 1 3| 628
o (23.9) | (8.6) [(50.0) | (8.8) | (0.2) | (0.2) | (1.8) | (6.1) | (0.2) | (0.5) |(100)
. 100 1 101
% W (66.7) O (0.3) 0 0 0 0 0 0 O \ae6. 1)
; 1 1
> © 0 0 0 0 0 0 (9. 1) 0 0 O(Qm
? ® 0 0 ! 0 0 0 0 0 0 0 !
B (0.3) (0.2)
th 1 8 21 1 31
H @ 0.7 0(2@(%2) 0 (100) 0 0 0 0@9)
DR. sp. LON-2  @R. tamurae QR. felis irtxfE @V 7rvF7 @ FERIAH) O NIZ%zERT
H2E AR DR~ ¥ =B E
s | paYE | w7 I | e STA | AA NS | FayEx | Thaya| b e As
;7&7‘: FFvH= Fe X = 3’—7/}?:/ ;vﬁ: FvX= | T X = 7/}‘\; <= S =R et
ol 9 1 44 28 1
Ll (10.8) | (1.2) | (53.0) | (33.7) 0 0 (1.2) 0 0 0 372
. 29 51 222 20 4 42 1 3
il (7.8) | (13.7) | 59.7) | (5.4) 0 0 (1.1 | (11.3) | (0.3) | (0.8) 83
s 112 2 48 7 1 1 2
R 6 | aolenn| wol oo 0ol a2 0 0 0 17
X1 ERECE LAERTLAVE %2 ZHT~FrET %3 LERMEAFMLE O Nix%ERT

Zh2A
O

~ X =FOFE TIL. R japonica DHIFEL SNZ X P ITF~HF =,

204 FEOTBEFRERY LE—ThoTre LLAENRH,
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THENTTFHL =, T H
=, YT IVFvE =, v v Ao AF N TF X 2N EEOK 2% E 5O TREY ., B4 @R
AP AF<H = TH N Fv = FFF 2 RY T IV F~vF=ThHo722 LT, YGArd 2013

B Hikic W T, YT I v T =R
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mm%@%ﬁ?ﬁ%l%@ﬂA”@%okﬁ ARIOFAE TIE33. 7% & FDEIENEL o> T,
~ X =D HIIE T & R D EBY O GMITEE LT H L STV DH, AREIXME RS R AL
L. KVEICIHET D 700km L EOWEERRZHES 2 HEITHEWIBIR E 22> TR Y | BAEEBYOAELIR
ER—FETIE R, o, 2ENIC=FR U KOS 7 o OEEERIE, 2014 FE %2 ©— 27 12D
DN TN D Y — T, EEEICB T 2 FABYO KB, &R TIE=R 0 V0 04 B O
PERDPHR SN TR Y, FABYOFEGTOLARRIND, BPHSZDOTEOE (LN~ & =
FICEEAE B2 TNDZENBEZ L, 4% bR~ X OB LT D 0LERH 5,
LB OFHHE T R. japonica [T S e o T2, A~OREMHENHER S TGS ©
Rickettsia. tamurae WIENTHID THRIEE SN TRV, £, R japonica &I TIEHEEMLEE I ND
Rickettsia sp. LONN 7 # N7 F =X = bEZEBH SN TND Z b, BlEkEERT LR H
5,

5 HEX#

D) FREES  mARIZB T2~ =B LR RLEEY 7 v F 7
61, 25-29, 2015

2) FAREEZ D ¢ MAREE 2 .l & Lo~ & =H L OVERERVE ML/ MR SEWERE & A L AFRE. &
WA AR BRESIFJE T, 63, 25-31, 2017

3) BIEA . EEO=FR VRS /v OEREHEE S ORI OV T, 2023

4) RSB SRER ¢ 55 5 W A RS TR ESER (=AU ) EEREHE, 2022

5) EHMGAS @ EX =, JEFERE, 2019

6) Imaoka K, et al . : The First Human Case of Rickettsia tamurae Infection in Japan, Case

wl

PR e R AR BR BT SR AT,

Rep Dermatol 3, 68-73, 2011
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HASKLBEEN Y & v F 7 FLRMMRE 2 331F 5 ELISA 358 A OReEt

%5 6 [7] SFTS WF7E4s « “FITEES RS
SF16 49 H

e BBl B0 - BA - Ton kD - R %
(%1 ERIAEIR LR AET)
R A BRBEF 23T

[IZC®IZ] V7 FTHIRMIRAEERT, S0tz O CREMIEFORY 7 v F 7 HiRo A 2" B
WCEVDHELTREY, 2 AL EOBREE THIET S Z EMHERIN TS, LNLRRL, BBROE R
BIXBE L FatE A B2 Z L EEL < . BRI E o TV, £ 2T, BOBEA KL S 2T kY
5 7 HIE DS AIRE & 72 5 ELISA V% W ik & et Lz,

[J5E] SRR 29 AR R0 4 AR BASKLEEBADATBURIE & L CHIRA SV BB T (B 30 A,
[EHEHA 30 ffK) A e, BAKEBEEND & v F7 %Y SH-7- 1929 Ml A2 ARTE(k L7=%%. ELISA 7'L— |k
WCER L L, 7ry o7 =Rk (BEFMIE) . ZRPUA (HRP REHUA) | EIR LIEICAOR S,
<A ) —F—TENFREZE Uiz, FIEIE, e & MHE O F—F SR T 21TV, B3
2HEANED bEWEEE (+) | 4f5% (++) | 8fELIE (+++) &L, 45Ul EEBMEE L, ek
EOTSEECOPUMBRIERE R & s U, FBIMZMEER Uiz, 7eds. AP ARG E SRS e im e 2
BROERER/RT ., MRNEERED D 2, BEEBRE EL N LIEBRILE %I EE L,

[#R] ELISA 7L — MIifaZ B L L7256 CHOEOMMEZREST 5 2 L T& 7, 16 TIX 27 ik

(=)« 28K (+) o ITRIK (++) | IMTid24 ik (=) . 5K (+) . 1Mk (++) THY.
BEPEIX 1gG C LIRIA, 1M TLIRIACTH o7, ERIEDORER LB LT L 2 A, 1g6 1EA—Th o7z, TagMiE
PERIETHRIE L T TREMED R SV D 1IN A B & HlE Lz,

[&3m] ELISAVEZ W THIEZAT 9 2 E N FRE L 22 o7z, RIRCRIEDIRMEMEIL, RO AT A R
W CERERAE AR ) I CuzE L3EV, BELISA 7 L— FORICIEAT D720, K05 L0, i B O
FEZ R DRERD AT Y XDl I d B BND, HIEHEE, BMERIKORIEZITV Y, ELISA VE#EHIZ &
DAERORREEFT> T,
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BAEIZBITA DY —_A T R

BFN 6 A EEEREE AT U [ X
SF64E9 A

B fB)5% - Foo kY - g

EENEE SR A N

(%1 R ZEIR R AL ORAEPTT)
RN AR AR BR AT T

[IZC&IZ]

B AHSFUTHK 3, 600 FEH, HADS 1 120 FELL
BB SN TEBY, ZRHLO—ENE MY
T DRI A AT LT D, AN 2 Y
ELTIE, A RFAVE, ARINE, ~T Y
TENMSNTEY, 2014 42137 v ZEDEN
GBI AN THRAEL T D,

RN T IE 2004 AR B I B B A & St
LTHBY., BEIRLZEIZOW TR v ALy
A VA (INV) . HARIMR Y A VA (JEV) | 2014 4
FEMNST 7 A LA (DENV) | 2016 AR PH
T ANV (ZIKY) Z A, BUE, 49RIFIARDLRA IR
WEE=FY 7L TND,

ARl ZOFBRIZONTHRET D,

[#i%]

NN 6 M C 1T 1 BRI 24TV,
2014 FEEEDND 2023 FFEE T O B, Filllaw S
U A IV AR BT LT 2020 RN G 2022
EE RN THEMOT — 2 O 217> 72, £
BUZix, 74 b7 v 7 (RRRSHSE 08T,
RIZATAAPFDIC LY, HIERE?S 1 ~1. 2m
(24 FfEIRRIE Lz, b7 7RI, WA v
BLTEL, ROAIZEA LI THRE LT
P ~TE %, TERE YR E & F2hiE LTz,

[ E 14, BRI S ORI 412 50 T4 BRR & L
TFa—TIZAN M A~y vy —1 RSt
=y EVICEVEWVEL, 3.0%%, QlAamp Viral RNA
Mini Kit(QTAGEN) 3% ISOGENII (Bkistk= v iR

125

V=) BT RNA ZflH U7z, £5 D a7l
FEME 7 T A NAIGET T A ~—% T
RT-PCR {EZATV N, Btk & 72 o T AR RIS DU T WY,
JEV. DENV, ZIKV #5357 m—7% Mzl
TIVEALPCRIEIZED . & T A NVADEEOF
AR LT,
[#&R]
7AFERITERIR U 72 D850 3, 457 )T, £ D
WRRIZT B A =H 1,546 PC (44. 7%) ¥ H %< |
WNTaH2T A7 1,085 PE(31.4%), E h
AV~ 559 PL(16.2%) . A A2 w77 134
PE(3.9%) ., u /A 37T PE(1.1%), Fo8
T F AN T 31 IE(0.9%) . ATV A = F 18 [k
(0.5%) . 7 > e 7 g 11 VE(0. 3%) . ¥~ k¥
TH X B A A% IVE(0.3%) , NV H T AT
H6PE0.2%), T =TI 4PE(0.1%) .,
VBT FHAXH 3PEO0.1%), hvITTYT L
VN—R =& 2080.1%), 8 Z 707 A1
IEDOR 16 FECTH o7, van A Th b JR—2R
= FE 2004 FEEED S OFHAIZIBN T, 2023 4F
FELZA)D THERR STz,
TEMOBEE AR THD L, ThATH1L6
HIZbZ <A bi, DD T2 600, 14
R STz, a2 T A =E8 Atk b%
<AL 11 AD 1 AORITERES e o T,
b b AV~ BT 2014 4E & 2019 4ED 6 A M
59 AICE< b, 12 A5 3 A OfIZERRL S
Nipinoiz,



S S

RT-PCR % 597 MfAZE G L, D 5 5 20 ik
Bttt CTd o7z, BHERIKIZSOWTY T2 A L
PCR ZAT o 7o, SR L7200 60T o v
ANVA BRI SR Tz,

(455

TNETOE Z A, 2007 4EFE1C JBY OB s1%
R U CLARE, SRR A A 3 2 U THERR ST
AV QAR

L L7es s, JRFIRICESZ 2 o & ST
WAT AT, adEZT AT, BT7VA T
B, vanNnvATH, B RAVIVH, UNR—R
VA XY~ YT, huIAUYTh AT
Y7 h, I E T IIEEFENT RN
RS TR Mx T, SEANBDLEOHINR
MEANIERLE | K 2 REYLE DRG], HIBRIRBE 72
ElZ X0 FlR2EI R A - B, WU
YUEFE DO FREMEDS RE SN D,

FlEfEE . BYYER I DOAER - RARISE
DIFFARA R OBER AT, OH—1 F
VAEFERETDH LT, BRYYEDOFAE K NI A
RIRCPHIETE DL L OBFO TN 2L LT5,

5

wWE # 7, 2025
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RIAEBIZBITANG S ZHWEZ A Z 5 ) RN ORES

35 70 0 DU [ AR A 2 2
SMTHE2A

TP . R

H B E75% - Tt kb - AR

o SIS

(%1 R HIRHR AL R BERT %2 8 0 VR B % UK ST R 5 e SR AR
e RN R A AR BR BT SR T

[ZL®IZ

JEYUERAEBN AT (BYYE—1 T R) & LTIER
BB DR S D IRIROTREEI T, WHEEMA SV VK + S A -
WEIR - BEIR & 2R 072 5, BEREMREIRAR MO A0 THETK)
DIBIE AR TRFEROBR MR OBLR Th
Do

T, INFETHER v T UA NVABYEDST ) MMiE
AR L QU s — 27 = & (NGS) DFcROFIE
Tho, MHEINSRT URRMBEERET D [AX 7 ) LR
il BB L, BEYE—~1 T 2 AT DJFIRRIRRE R
DFRERETERV IR D2 & L,

Ak

JEGLEN—A T AR & U C Sk 6kaiR &
Z OB 2 AR ST 160ARDR 13245045 DRNA ZAihiH]
T 5, RIROEERE T, SRSFEERGYES—1 T AT
FEhi L7274 /LA (HSV.VZV.EBV.CMV.HHV6,7B19./ L =1
TANA L TATA)VALE) O TRt
ThnZ &, ERC L D2 0 R ERIRIER T A
WRIRIRE Uiz, 7 DEHTORELE LT, fillHRNADW
b - RNADES - /N—a— R (55 2470, kit —2
T —b U Miseq & Uiz, JIE L7 s i IE, 7
A IERTA T % — (NCBI) (OBLASTAEHT & |
WHFFEATNOCLC Workbench 4 7 > i— K L7ZBLASTT
— R R 2% TR AA T2 T2,
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LS

FRHTORER, 1 BelA) DRI & BN @ L C
Mycoplasma fermentans 73R Siufe,
Flo. ZOMEEE DI 5 KD Citrobacter freundii
DR ST,

=

R S Mycoplasma fermentans| I gs - WRes « 4
JHaR DRSNS~ A a7 FZASRBE TH Y, BETY
U~ TN IR « BHERRIE, PRI RS
DIRFPAE D15 & LTl SIVTW 5, Yk DRy
JEFE A BN Al AR A AR O B E R Z A AR B E TR
DG S TEY . Mycoplasma fermentanstiti, [EEHE
BICORBHET - IBRICEEDN DFIRMEFRIC R V15D L EZS
o,

F72. Citrobacter freundiilX BSRFUIASAFEL, & hD
FEFEE Ch D0, IRIGEGOMER ARG, Mmigddes
FlEiz L, FERICBOWTRIER Z 672 63 2 &2
INTNW5D,

AlEl BYYES—A T L AR TFOBA s

(PCRIE) CIAFIRAIAA Wt C & 727 o TR {A ) B |
NGSIZ & DR8I K> TMycoplasma fermentans & Citr
obacter freundiiDBIn TR L7, ZHBORRNBNGS
(2 R DB, TR A D RGeS OJRRIZE
BICEHTHD Z LoV,
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BHENETEEFICRBIT S/ v UA NV ADBGTFRENT

TN 6 AR U E A S AR B HE S
56 F 8 A

Bl 575 - MERE E B0 - TR BY -k %
WA AR s
(S€1 R AL RAERT 3562 540 R R L)
A SRS TR T

[z ®ic]

J A A (Norovirus, NoV) IZ. H U TANVAFHIET D AR RNA A /L AT, GI ~GVID
BAR PO B, FITGT & CIANITREYT 5, JYT 2 LR, FHL, BREO T IBRIER Z 5] & i
ZL. BRHEOEERFRE 2o TWD Y, YR ITEE O ED D ORIREIOIG Y S - 5
DM X DR OGS R"H Y |, B, AP E TR L2 BEE & L2568 B & %
2, NoV IZ £ BB EHECYYE ORAZ LT 272012, BT ROWITRREZEIET 2 2 & TR mfE
BEICBWTEHETH S,

AlEl, 2023 FREEN D 2024 R (6 HRRER) ISEEEANTHRA L7z NoV IZ K 2 & HEFEHFNZOWNT
AR T RRIR AT & SRFHRAT 2 T L 72D C, ZORERERET D,

[51%]

2023 4F 12 A5 2024 45 6 A O YT CTRE L7- BT #HE6 (B0 KOS AT 2 &) 13 F
B> 5B NoV 23 HH S 472 6 F5 (54 Frfds, (8) (xb L, EAI B @A ® (28 LT NoV M5 1 DO HI g
T o1,

&S5 QTAamp Viral RNA Mini Kit (QIAGEN) % FVN"C RNA ZfhHi L, DNase I THLERE L 7-%4,
Random Primer (pd (N)s) (TAKARA) & FHVNT cDNA B & 1T 572, 15 B 4172 DNA % NoV GI /% G1-SKF/G1-
SKR, NoV GIT IZ G2-SKF/G2-SKR & U} COG2F/G2-SKR 7 A ~—% VT RT-PCR {E & 1T\ >, VP1 fHIk %
iR L7=, 554172 PCR E® % BigDye Terminator v3.1 Cycle Sequencing Kit (Applied
biosystems) ZHWEH A L7 b —27 2 RIEIC L VRS ERE L, 47 X ESLANREAR
BT M 24 A B B4 — L Norovirus Typing Tool Version 2.0

(http://www. rivm. nl. /mpf/typingtool/norovirus/) (2L W BEFRAZRET S & LI, BIE T
B Y 7 MU =7 MEGAT Z VT T T A A2 MENT ATV, RMDFAEAT O 7od, Rt 2 1ER L
77

[ R ]

NoV {3 54 AR 39 MR DM S4u, PCR OFER, 8K GI |, 37T MK GO TH -7z, ZDH 5
6 IKILG I KO GHDOFKHRIN TH -7z (£ 1,2),

S MA DRI ST 6 T ORI FRHOWNRIT, BKEIED2H G 1.3 2% 6 Mk, SBIEOR VD@D
GI. 123 LR TH o7 (R 1D, KBRS OREE. 6 1.3 1326 MAERTORIEFRA -, 61.11Z
2 RO T 3 IEOENABO LN (X 1),
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3T MR B Siv7z G OBAZ RO NI, fWALhER QK& OFIIRIRITE 2> 5 GIL. 4 2351 156 fRiK,
REEOLV@NE GIL. 7 G 12 MR, Bk O» S GO 17 23 10 RIKkTHhHo7= (F 1), Rkt
FrofEd, GIL. 41X 15 Mk, GII. 71% 12 Bk, GII. 17 1% 10 A% 2« &2 TOJMEFRN —FH L1z (K
2),

GII. 4 #i% X4 C Sydney_2016 Tdh -7z,

EJEDONS 6 I KOG AR Sdv, £ ONFUTRBEEEANS G1. 1, FFEEFEE B LA
FHE5HPDGL.3KRUGIL. 7, BEE 2406 GII.7T ThoTz, (£2)

[£&0]

GI KO GUAREHRE SN BIEO T, FHEEFEB LREHR OB R —H L., JHEEFHE
BIZEDEMDORIBRIZED2BETHETHD Z LW ONE o7z, S BEIOMHTHRE D b G YR IR
a2 &3, REFTOEFREICRKWVICEIRTE 2L E 2 2,

BEBEBROETHEEE DS SHEEICRE SN DB FHO—EHTH S ¥ GI. 4R GIL. 17 2@k
THHH SN, NoV G 1.1 BHBIEOKR V@256, GI. 4 3Eukhist @& CHERITE 22, GIL. 7 23
MEIEOR V@06, ThEn 2 FpPLRESH, TOO B GH. 4 KOG 713, BIFHEFIZ35 VP
TEIROBEFRN—F LTz, BRNTRAELZETHEORRKE L TEEO BRI RPN RSN &
O, WATT 2BEFEICL2BTHHEH THL Z LB I biLd,

NoV i, ORF1-2 ¥ > 7 ¥ a U Bl A LR & T 2 BUAFOMABI BHET D 2 b, oAk
AERILIEX AT UANAEEE LT 1 /50T (RARp fEIA 5 VP 1 fEIK) Z4T 5 LERH D Y,
ABIOMEHTIZ VP 1 D2 E LTHEY . KV IEMR NoV O & FATOHIED T2, Yy o v
g VA G OMITIC OV TR 2D, BTEEGEFRHED B b ko, HiELV,

[Z% k]

1) BAGEE R — L= 4 B EEHE R

https://www. mhlw. go. jp/stf/seisakunitsuite/bunya/kenkou_iryou/shokuhin/syokuchu/04. html

2) BAETWE /AT D QA,

https://www. mhlw. go. jp/stf/seisakunitsuite/bunya/kenkou_iryou/shokuhin/syokuchu/kanren/yobo
u/040204-1. html)

3) EAEE EEALFRMESNERL SR  RLHERE 05614004 5/ 7 U A L ADRRHIEIZD
W GEF) PR 19 4R 5 A 14 H, 2007

4) ENLEYIEMEFT R — L= 0 ) =T =T VA LA (S nTA L R) ORfETE (2016 FGET
fi) , https://www.niid. go. jp/niid/ja/norovirus—m/norovirus—iasrs/5913-pr4274. html
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F®1 SHNRAIHITE/00 MILRAILH2BEPERN OBEFRLE LIER (2023F128~2024%6R)

o Nov G. [ 18 Bi&F NoV G.I 18 Bi& F 4
B 05 miE GURETEAR GLBETFERR N
GI3 GI1 : GIl4 GI7 GI17
1 EED 10* 6 1 7 - 8 -
2 BREIED 4 - - - - 4 -
3 REIED 2 - 1 1 - - - -
4 fatithes® 19 - - - - - 10 10
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BEB\ZI1F B Escherichia albertii DFERFFEIZHOWNT

TN 6 AR U E A S AR B HE S
56 F 8 A

g B - R RRE - EE B oW 2. s BE
WH AL - Too kb - AR R B
CR1 man bk R P AR AR CR AT %2 5 Fn 5 AR EEIRTR %3 5N 6 4L IR
K4 L EARALORAERT 5 mA IR K6 R ARE AL R AT
e N VR Al AR BR BEATT SR T

<iFrwic>

Escherichia albertii 13 2003 4FICHfH & L CERH I Iz THERRE <, ENTHOAREEIERE L 325
AhERFIPEEERE S TEY Y chETice b, =7 P A X, 7xErsomBBRE S L
TWw3 Y, FEAHRRMCHREREEIANHTH 2, £/, BPHFOFREHCEVWTERETH
HEEOABIENED LN TE LT, X VRN HETIEDTELA KD LT 5,

Z8l, E. albertii DETTEZRMEL T 2 & &b ICRNOHHRWEZILES 2720, ROHEEETED
fat, WRNEE O R & TR A O H YRR & O St BR & T L 72 0 oS4 2 ¥,

<FAEIE>
1. SrHERSETE 0BG

E. albertii [EMERER B O v b OfEFLA & K7 b7 LAFIC, REHRER (1.2x10° f/mL) % 100
pL(1.2X 10" /M) BRE L 72 d D % BRI O RESRA L L CREHCH W72, k% 5 O
W5 DHL, XLD, 27 v%7 #—0157, CT-SMAC, X-RMAC & 1 H&H (1.2x 10 fil/~FR) &
L. 35°CT 21+ 3B E ATV, KB L2EWa v =—% 5{f3F 28K, E. albertii O [RIE %
MR L 720 F7-. 3FHEOHE R TSB, /A4 v mEC, 7Ah ) <7k vk, % 10mL TR
A% 0.5mL $Oo8MEL, /A4 ¥ Vil mEC iF 42°CC 21+ 3 W], % Dfthid 35°CT 16.5+ 1.5 IFfH
L7z, R 5MEO AR ICHEEE L, 35°CT 21+ 3 E ATV, BB LAENao=—%
54> E. E. albertii DRIEZHER L 7=,

2. WNKE (B8 - IK) D E. albertii fRAR KDL AE

2020 4E 6 A 2> 2022 4 3 H £ TICREN O BN A & 7230 fF 190 B, KofE 180
BEZHE L2, ME7 -2 1 1R T, IysPELRTEZENE LA ) —=V 7 %fT\w, E.
albertii L 5tbi b a3 @ = —ICDOWT, 3HHEORRINELET (cpX. IysP. mdh) % PCR CffEsZ. [A
Ex{TH> 7297,

3. WHERVOEER (GBI - IKKW) O E. albertii 15 3R DL 307
2022 FE5 HA 5 2023 FE2 HICEAIFHND R — N —<=—F v b, FIv 2727, KAECHRTEX
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NTWBA 78 ik, KA 50 #iRic oW, EE2 2 & [FIFRIC E. albertii DRIE 1T > 720

4. FEAN AR

TRER DA Tt < 7z 35 %k (IR fEdsk 25 vk, BBofEdck 10 48) &, BROGYRIHHE T
S X NTe 3tkE TSA VAR BIC T 37°CT—HulE &R, Ia—7—tv v b v IFEREHBICHEc—FkIC
B L7z, CORMEIC 4Foxy T 4 22 (BD) %#&E. 35°CT 18 WRiksate, PRI % 20
L7zo FHIEFOKRE %2y o7 4 A7 BASCETEROHESE B W L, 3E51EZ 1
HE L 72,

<HEF>

1. SrHERSETE 0BG

E. albertii DEHMCTORUGER K 110K L 72, BEEHICE T, Rk, gk bic, XY
R E D272 DIt TSB TH - 72,

2. BNEE (3 - BK) o E. albertii {RHE R I T2
B 190 #ifkrp, 10 D E. albertii 134 CJF U BB OMIIKRD O 0BEX L7z, BIE 180 Wik, 25 &k
D E. albertii D308t x 7=,

3. WHERVOEER (GBI - IKKW) O E. albertii 15 4RI 302
FBIA 78 BafAh, 3 KRD E. albertii 25578 X 7z, KA 50 Btk & IysP i3 & e, E. albertii 1%
DEEXI N o7, (F2)

4. FEAN AR

AR E L7 38 METiEZ R L 72Dk, AM9FE (23.7%). CZ15 8 (39.5%). CTX 8 #k
(21.1%). S6#k (15.8%)., MEM 1# (2.6%). GM 2k (5.3%). TE15#k (39.5%). C1#k
(2.6%), NA2#k (5.3%). CIP4# (10.5%) SXT6#k (15.8%), CFM8#k (21.1%). K & CL 1%
WENRDMEERE o7, (B3)

<HEE >

IHEORER., BRPKDMED O E. albertii B T 72 2 & 13, BRNTHE XN TV 558 & K
E. albertii # R L TH Y, BACKHA~DHEY X7 BEN T EBRRBI N, £z, FFEDRYD
iR D O E. albertii EETEEI N CE Y, TIE, K LOREHROGEELEH 2 Z L BFEz b
7o BAD E. alberti (GHR MR INTH Y, BEUHG COMNBTRICE T 2RI TR I NG, C
NoOFERD» S, REIC X 2 BPHEOTIICITERDO T4 INEA. FEMN I X 2 2 G5
IEEETH 5,

E. albertii WifRIZ. BIWITEEHRE M L L CHRCIRA~EN S 2 PR S CitEZ R 3720 T . HPHK
CEASN D7 7 r 2R Y v RPIEHE (CZ, CTX., CEM) Kbt R L7z, chE ToHEick 3
L BYR» O 7 7 r AR Y vRIEEEE SRS 2R GEERREIGRINE 7 7 2 ~v—+
ESBL) %ZEAT 2 KGR MER S LT % 39, SETREE ICHEH O R WHIEECiE2 R L2 L
E. KBGE & FBRIC, E. albertii b A% D L < IZEMOERABET 2R EESOMHHIC X > <. HEH
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SO BIPEEER SIS T 2 E AR L T\ b 2 ERB S Tz,

RIFFE T E. albertii sy HERGE (A AR ERG . PG HLICBI S 2 A 2§ 2 c e 8 c& 2, L2
LA, #EFEMFIc, PCR 22 ) —= 27T E. albertii Di#{a T %+ 2 b EHDBECEDS 2
ST D o7z b b, HEEROM ESHEL oz, XV EELRSBEAEICOWTH EEEE,
BB BLETH B,

Skl BHNOKEREEED E. albertii 75 H<IRIAE 2. BIETIIMNTIC X 0 G YRR O R % 1T\,
E. albertii i X 2 BHENKO—B & L7z,

# 1 E. albertii D&t o [EIER (2020 4F)

8:37°C/BMA:42°C, 15~ 18h

l Y7 VB A LPCR (WsP) -7 LHY B ‘4> JRETH—
CT-SMAC XLD X-RMAC DHL

-~ et 0157
& B 80% 20% 0% 100% 60%
‘ﬁ%ﬁt‘r}ﬁ(X*RMAC\DHL‘XLD‘ES":HI/:E7~5H) ‘ - (4,/5) (1/5) (0/5) (5/5) (3/5)
FERE~EE. EYI0I0=— (EELTOECTH )
fE_HE 0% 100% 100%
37°C. 18~ 24h XCOtE 30U LM DM IO=—(—)DIFEERERLRT - — —
v (TSB) (0/5) (5/5) (5/5)

‘TSASFﬁl:@ﬁt’Eﬁ @o~s0am=—) ‘ (/REF2 > HImEC) (0/5) (0/5) (0/2) (0,/3)

& #E 0% 0% 80% 75% 40%

ST, 4~ 18h FanusTEok  (0/5)  (05) | (4/8)  (3/4)  (2/5)

l YZ LB A Ls PCR (WsP) s~san=—do%etr3 ‘

I 80% 40% 80% 40% 80%
T T7X_B
i ]+ (4/5) (2/5) (4/5) (2/5) (4/5)
’ 17 L5 4L PCR (isP) ‘ RT Y75 R 0% 60% 60%
) P, - — —
bepeae (Ts8) (0/3) (3/5)  (3/5)
BiE RF b Y5 & _BE 80% 100% 100% 100% _
(/ RHmEC) (4/5) (5/5) (3/5) (5/5)
‘Tsﬂiﬁhv‘aﬁﬁ‘%ﬁ (X-RMAC. DHL | XLD,ESH#JLEARS ) ‘
RE b 54 g 0% 0% 100% 100% 100%
37°C. 18~24h ->:<ot{E;301:)J:ﬁ\?$$aq:u:—(—>mi%??§§.’f57 (FHYRT koK) (0/5) (0/5) (5/5) (5/5) (5/5)

‘FEE@E‘% (TSI, LIM, TSAGRE) )

‘ 37°C. 22+2h
D~@OVTFhhIz—HKLI#%
DE albertithiRIZ—HU It GERBIE, FLMIES R . BRALKRIEREE)

(Shigella boydii DK I=—F LTtk
@ Hafnia alvei DTEIK [T— B L T4k (FLHRIED R BALIKRIERE £ 7 REEE ., UDVIBHE, 12 F—LIEHE)

HEFRMERRE miERR X0 iHE

1 E albertiitg®&r 7 u —

£2 A - KA D E. albertii YR B A5
BREH  IysPBUER BIEE (%)  E. albertii D BERIAH

B 32 2 6. 25 0
BERY IVUF 13 0 0 0
M. %0t 33 4 12.1 3
78 6 7.7 3

— B 36 0 0 0
S oz2uF 14 0 0 0
% 50 0 0 0

a) 20224E58 ~20232A, SHMENDOERETHEA
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# 3 E. albertii 5y Pk D FE AR LU A R

- TV w0 Uy 98Evh ARLTRAYY AN Rh P A BRRAYY
RIGER B BER AN 0z cTX s MEM i K
s 20 17 22 17 23 23 25
I 1 4 0 3 1 0 0
B 2 R 4 4 3 1 ) 0
HEE®) 16,0 16.0 12.0 20.0 4.0 8.0 0
s 3 0 ? 6 7 9 9
I 2 2 5 3 3 1 1
i 10 R 5 8 3 1 0 0 0
WEE®) 500 80.0 30.0 10.0 0 0 0
s 1 0 0 0 3 3 3
I 2 0 1 3 0 0 0
EBRA 3
R 0 3 2 0 0 0 0
it 5 (%) 0 100 66. 7 0 0 0 0
5 38 WHER®G 237 39.5 211 15.8 2.6 5.3 0
S REZM 1. R: miE
v WAF  FESMAYY AN3AIiza-h UV OREE U7 OISy STAA ©I4%0h
RIGER BHRE BER oL TE c NA cIP SXT CFM
s 20 15 24 24 24 20 20
BiE 25 I 5 5 0 0 1 0 3
R 0 5 1 1 0 5 2
it 5 (%) 0 20.0 4.0 4.0 0 20.0 8.0
s 0 1 10 8 5 8 2
%iE 10 I 10 0 0 1 1 i 3
R 0 9 0 1 4 1 5
it 5 (%) 0 90. 0 0 10.0 40.0 10.0 50.0
s 0 2 3 3 2 3 0
BA 3 I 3 0 0 0 1 0 )
R 0 1 0 0 0 0 i
it 5 (%) 0 33.3 0 0 0 0 33.3
it 38 i (%) 0 39.5 2.6 5.3 10.5 15.8 211

S: k=M IR R: W

<SE K>

1) K Meth, HEMEE, 34, 151-157 (2017)

2) Karn b, HABRERIZSMEGE, 73, 191-194 (2020)
3) WS, IR ARSI, 2, 59-64 (2020)
4) W6, mEREERBETIE T, 3, 36-40 (2021)
5) Whs, RS, 5, 37-40 (2023)
6) Hyma &, J. Bacteriol, 187, 619-628 (2005)

7) Oaks JL &, Emerg. Infect. Dis., 16, 638-646 (2010)
8) IAIETE, &FEERIN, 817, 53-56 (2023)

9) TS, ®X v X5 4 7,55,179-183 (2009)
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fEk  —REY - AR
Epidemiological and Clinical Characteristics Useful in the Differential Diagnosis of

Japanese Spotted Fever

FUKUNAGA Ichiro !, MATSUMOTO Kazushige

(£E] HASKIEEEL (JSF) 1, @bk od B 2 i Z HAS CHIERDMEMN L TN D =M Y & F 77 J
YUETH D, b, FEEN, FBITATHI7R2 M D =8l & STV DD, RERZIEIRO EmniZ < |
FHIZWZHE L < LCD, AR T, ZRHIBICIWTHEE L7z JSF & A falE O REMRIS R
A& A X 2P R OSRIRARF S A L7z,

2016 4F7 5 2020 FEOMNZ SEIREZEHIX T JSF A 252 T T BB 2 BU T 21T - 72, 60 k)
FOEAD S B, FEER] 26 5] & ARATREMEG] 49 2 g U, #eE JSF ITHHERIC ORI, o
1AE, FHERERRE R, JRIERE, CRUGMEER (CRP) b&- vk & RSB LT e,

DEARGHT L OV C b iR A b HERAIA - & L T—B L URSive, AT,
JITRERERE S, RIE~—h—, JRIESRE. MW EsE DM EICT 5 Lic, 2B ORERIE,
PRz 2374 < T HEERPT R ST OMAGHRIC LY | FiATHE T JSF ORMIR R A2 BTt 57
REMEZRE LT D,

Key words: HASKEEL HHEL, HIL OO, FFkEERRE
Japanese spotted fever, cultivated area, eschar at the site of bite, liver dysfunction

1 IXCHIC

HASKEIZ (Japanese spotted fever : JSF) (%, iTH2 DOFRAEFESHIIIL TS, HARDO—EHHUTIZHATT 5
K =fIEY oy FTRYGYE CH D, EARIGHIEL, ENTOR D EWVIERL R Hilgo—>Ths, HlLM,
FEN FIBO =BT OPA IR PR Ch D75, Aeelifkig s B3 25Ef 6070 < 7o <. FHIR2kra Rk
I LTWB, AWFZED BRIL, B ciouyT, JSFEEERIT 5 7 D O 2H M QMRS A SN2 35
ZEThAD,

2. ik

20164F4 A 7252020453 H £ COMAMNC, 22 sl oFE R 2 %5 & U C3EE SN TR & L CDJSFR#
TV THEWATE 21T > 72, T —Z1d, ERIASFEA LI B REN OV RS LB Uiz, TERRIZ L -
CISEDME LT EBE (true positive : TP) il & JSEANEE Az B2 (true negative @ TN) f5il% BAZS EfRAT
IRV LT, DWTC, HEBMT CHEAZRO AR ERERET /U AL, 1% CRandom Forest,
XGBoost, LightGBM%Z FH N BT 21T~ 7=,

3. R

A2 T 7211610 5 B, 605%LL TP 2665 NN 4962 fihretg & Uiz, TPEITIE, BMERIZ T 2
3 (TP77. 3% %I TN42. 1%, p=0.002). #lL DRz (TP65. 4% xf TN28. 6%, p=0.003) ., ATHEREREZE (TP84. 0% x%f
TNG7. 1%, p=0.036). FREEAMHE (TPS5. 7% >t TNS0. 0%, p=0.011). & OCRPfES mg/dL#E (TPSS. 5% > TN53. 1%.
p=0.002) 73, TPHICINGIL V A BEISEHEE CRO bz, IvIMENT, TPHIZBWTCHRIIKETH -7

(0=0.011) , IRTEAFHTTIL, L ODFMIDONIGIRF-& U CRIE SH, FFHSREREE, CRPIE, JRAESHE, 1k
BNV 2 S HITED T, XCBoostidf bV IEMEE (84.6%) Zom L. INBIZSERITHE LT — 5T, ER
I b OAUC (Area Under the Curve) Z R L7z, il LI O K OFFERERE ST — & L CEE/HHIN - Th
ST, BIREZ R RHEEONENI T T VT ) R LR CRZ2 > Tz,

*]  E R RO
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A FE5R
H L D OB ITISFIZBW Tl b BRI R Ch 5, L Lens b, HllL DO 2580 SRV AT R
WTh, ATHSREREEE, CRPEE, MM, RORREEEZEET 5 2 Lk, mtRom i sn s,
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Epidemiological and Clinical Characteristics Useful in the Differential
Diagnosis of Japanese Spotted Fever

Ichiro Fukunaga !, Kazushige Matsumoto™

[Summary] Japanese spotted fever (JSF) is a tick-borne rickettsial disease with increasing incidence in
Japan, particularly in eastern Kochi Prefecture. Although eschar, fever, and rash are considered
the classic diagnostic triad, incomplete presentations are common and complicate early
diagnosis. This study investigated epidemiological and clinical features that distinguish
confirmed JSF from test-negative febrile rash illnesses in a high-incidence area.

We analyzed patients who underwent JSF testing in the Aki area of Kochi Prefecture between
2016 and 2020. Among individuals aged 60 years or older, 26 confirmed cases and 49 test-
negative cases were compared. Confirmed JSF was significantly associated with farm work in
cultivated areas, the presence of eschar, iver dysfunction, positive urine test findings, elevated
C-reactive protein levels, and thrombocytopenia.

Decision tree and machine learning analyses consistently identified eschar as the most
important discriminator. In addition, liver dysfunction, inflammatory markers, urine
abnormalities, and platelet count improved diagnostic performance. These findings suggest that
even in the absence of eschar, a combination of clinical and laboratory features may support
earlier recognition of JSF in endemic regions.

Key words: Japanese spotted fever, cultivated area, eschar at the site of bite, liver dysfunction

1. Introduction

Japanese spotted fever (JSF), a rickettsial disease caused by ticks, was first reported by Mahara in Tokushima
Prefecture, Japan, in 1984Y. The prevalence of JSF has been observed to increase in recent years?®. The target
area of this study, the eastern region of Kochi Prefecture in southwestern Japan, is observed to have a high
incidence of JSF, with an average incidence of 8.83 per 100,000 people from 16 years to 2015, which is 48 times
higher than that in Japan as a whole?. The prevention, diagnosis, and treatment of tick-borne diseases are
major public health challenges in this region.

JSF is more likely to occur in areas where ticks are common. Based on current knowledge, it has been
confirmed in a wide range of areas in Japan?, and the prevalence of JSF has been reported to be high in the
Pacific coast region and western Japan®. It occurs mainly in summer in northern Japan and from early summer
to fall in southern Japan®, and in the area of this study, it often occurs from early summer to summer and in late
fall?.

However, a relationship is assumed between the distribution of tick-carrying animals, such as deer and wild
boars, and the incidence of patients®, which is common in mountain forests where these animals live and in
lowland areas. The main opportunity for infection is agricultural work, including home gardening, and it is
recognized as a disease that can be transmitted in daily life?.

JSF should be included in the differential diagnosis of diseases causing fever or rashes®. Although eschar at
the bite site (eschar), fever, and rash are considered as the triad of symptoms and are important for diagnosis,
numerous cases have been reported in which one or two of the three symptoms are absent (e.g., no scab is
observed) ¥?. In our study, 38% of patients with JSF had no eschar?. Tetracycline antibiotics are effective for the
treatment of JSF; however, it can be fatal if treatment is delayed®?. To improve the recognition of JSF,

identifying the epidemiological factors, clinical signs, and findings that are useful for diagnosis is necessary.

1 Health Policy Division, Kochi Prefectural Government 2 Kochi Prefectural Institute of Public Health and Environment
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From previous cases and comparative studies of severe and non-severe cases, liver function abnormalities,
high C-reactive protein (CRP), blood urea nitrogen, creatinine levels, and thrombocytopenia are known to
contribute to the diagnosis?®111213 The clarification of which epidemiological factors, clinical signs, and
findings may contribute to the decision to actively suspect and initiate treatment for JSF should be based on
empirical and statistical evidence. We believe that these findings will contribute to the early diagnosis and
treatment of JSF.

This study presents a detailed analysis of a case in which a physician suspected JSF and requested testing
at a public health center in a JSF-prone area in eastern Kochi Prefecture. We aimed to identify the factors, signs,
and findings that could help distinguish between positive and negative JSF cases. Based on my field experience,
I report on this study, including some considerations.

2. Methods
2.1 Data Sources

In Japan, under the Infectious Disease Control Law, physicians diagnosing Japanese spotted fever (JSF)
must report all cases to the prefectural governor. In the Kochi Prefecture, all JSF diagnostic tests were
performed at the Kochi Prefectural Institute of Public Health and Environment. These administrative tests are
conducted free of charge when deemed necessary by the director of a public health center at the request of a
physician examining a suspected case.

We analyzed administrative tests for JSF from April 1, 2016, to March 31, 2020, limited to residents of the
AKki area in eastern Kochi Prefecture, a high-incidence region. The requests originated from three hospitals in
the Aki area and three advanced emergency hospitals in the prefectural capital where the physicians had
extensive JSF experience.

During the study period, 116 patients underwent administrative testing; 32 tested positive (TP) and 83
tested negative (TN). The physician-completed “JSF patient questionnaire,” submitted to the Institute,
provided epidemiological and clinical information.

The epidemiological data collected included infection location (geographical features and land use) and work
descriptions. The clinical data included the triad, maximum temperature, fever duration, fatigue,
lymphadenopathy, headache, myalgia, hepatomegaly, and disseminated intravascular coagulation (DIC).
Examination findings included liver dysfunction, urinalysis, white blood cell count (WBC), platelet count (PLT),
and C-reactive protein (CRP).

Liver dysfunction was recorded as present if any of AST, ALT, or LDH levels were elevated. Urinalysis results
were considered positive if urine protein or occult blood was detected. WBC, PLT, and CRP levels were also
recorded. Laboratory results for JSF pathogen or antibody detection were prepared according to the testing
requests at the institute.

Of the 32 TP patients, 26 (9 men and 17 women) were analyzed after excluding six patients without WBC,
PLT, or CRP data. Age distribution was: 60—69 years (n=7, 26.9%), 70-79 (n=7, 26.9%), 80-89 (n=11, 42.3%), and
>90 (n=1, 3.8%). A diagnosis was made using paired sera in one patient and PCR in 25. Crusts were collected
from 12 patients, and antigens were identified in all cases.

2.2 Statistical analysis

The individuals identified as having JSF by the administrative test were designated as “cases” (test-
positive: TP), and individuals who tested negative by the administrative test at the same time (test-negative:
TN) were simulated as “controls.” A cross-sectional study was conducted using case-control settings to compare
the two groups.

2.3 Setting of TN group

The subjects in the TN group were selected in the same manner as those in the TP group, with 49 individuals

chosen after excluding 24 individuals under the age of 60 years (out of 83) and 10 individuals without recorded
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WBC, PLT, and CRP measurements. The attributes of the TP and TN are listed in Appendix Table 1.

2.4 Comparison between TP and TN
2.4.1 Univariate analysis

Statistical comparisons were performed between the TP and TN groups for epidemiological information and
clinical and examination findings. Welch's t-test was used for quantitative variables and Fisher's exact

probability or chi-square tests were used for qualitative variables.

2.4.2 Decision Tree Analytics

A decision tree analysis was conducted using items that showed differences between the TP and TN groups
in the univariate analysis as explanatory variables.

Decision tree analysis was conducted using the Classification and Regression Tree (CART) method, and
additional analyses were performed using other machine learning techniques, namely the Random Forest,
XGBoost, and Light GBM methods.

Statistical analyses were performed using the R software (version 4.2.2). Machine learning models, including
decision tree, random forest, XGBoost, and Light GBM, were implemented using a Python program with scikit-
learn (version 1.7.1), XGBoost (version 3.0.3), and LightGBM (version 4.6.0) in Python (version 3.13.5). Data
pre-processing was performed using Pandas (version 2.3.1) and NumPy (version 2.3.2). This program was

created using the ExaBase Generative Al (version 4) and modified by the corresponding author.

2.5 Ethical considerations

This study was approved by the Ethical Review Committee of the Kochi Institute of Public Health and
Environment (approval number: 4-363), and opt-out consent was obtained. To minimize the handling of
personal information, identifiable details such as names and addresses were removed. Data were processed to
ensure that individuals could not be identified before conducting the analysis. The resulting information was

anonymized.

3. Results
3.1 Univariate analysis
The complete results are shown in Appendix Tables 2, 3, and 4.

Land Use

17 (77.3%)

2 (9.1%)

TP

17 (44.7%) 16 (42.1%) 5(13.2%)
0 (0.0%)

TN

a = A 50 80 100
Percentage (%) p=0.002

Categories
[ Residential [ Cultivated [0 Forest [ Weedy

Figure 1. Distribution of land use
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3.1.1 Epidemiological information
3.1.1.1 Infected Location

Regarding geographical features, both the TP and TN groups had a majority of flatlands, with no significant
differences observed. Regarding land use, 77.3% (17/22) of TP was in cultivated areas, whereas TN accounted
for only 42.1% (16/38) (p=0.002) (Figure 1).

3.1.1.2 Description of work
In terms of descriptions of work, farm work accounted for the majority in both the TP and TN groups, with no
significant differences observed.

3.1.2 Clinical findings
3.1.2.1 Three signs (triad)

Eschar was observed in 65.4% (17/26) of TP and 28.6% (14/49) of TN cases, with a lower rate in TN (P = 0.003).
Fever was absent in 1 TP patient and 4 TN patients, with no significant difference. Rashes were observed in
65.4% (17/26) of the TP group and 46.9% (23/49) of the TN group, with no significant difference (Figure 2).
Additionally, in the TP group, the rash was more frequently observed on both the limbs and trunk, whereas in
the TN group, 26.1% (6/23) of the cases showed a rash only on the limbs or trunk. In TP group, "all three signs
were present” in 50.0% (13/26) of cases, and "two signs were present" in 26.9% (7/26) of cases, accounting for a
total of 76.9% (20/26). "One sign was present" was observed in 6 patients, and the characteristics of each case
are shown in Appendix Table 5. No cases in which none of the three signs were present were observed. In TN
group, "all three signs were present" in only 16.3% (8/49) of cases, while none of the signs were present in 8.2%
(4/49) of cases (P =0.017) (Figure 3).

3.1.2.2 Other signs

The average value of maximum body temperature [degrees Celsius] was 38.9°C (unbiased standard deviation:
SD 0.84) for TP and 38.7°C (SD 1.11) for TN, with no significant difference. Similarly, the average number of
days with fever was 3.16 days (SD, 1.24) for the TP and 3.38 days (SD, 2.89) for the TN group, with no significant
difference. In both the TP and TN group, general fatigue was observed at high rates of 61.5% (22/26) and 75.0%
(24/49), respectively, whereas the other signs were less frequent, with no significant differences. DIC was
observed in 16.7% (4/24) of TP group and 12.2% (6/49) of TN group, with no significant difference.

3.1.3 Examination findings
3.1.8.1 Liver dysfunction

Presence of liver dysfunction was observed in 84.0% (21/25) of TP and 57.1% (28/49) of TN cases, showing a
significant difference (P = 0.036) (Figure 4). For AST, ALT, or LDH individually, TP group showed a higher

proportion than TN group in each case; however, no significant differences were observed.

3.1.3.2 Urine test

Urine test positive was observed in 85.7% (18/21) of TP and 50.0% (20/40) of TN cases, showing a significant
difference (P = 0.011) (Figure 4). While no significant difference was observed for urinary protein, urine occult
blood was found in 66.7% (14/21) of TP cases and 33.3% (12/36) of TN cases, showing a significant difference (P
=0.026).

3.1.3.3 WBC

The average WBC value was 7260 [/uLi (micro L (10-6L))] (SD 2557) for TP and 7020 [uL] (SD 3784) for TN
group, showing no significant difference (Figure 5).
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Figure 2. Distribution of the triad of Japanese Spotted Fever (JSF)
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Figure 3. Number of signs from the triad
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Figure 4. Distributions of liver dysfunction and urinalysis
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3.1.3.4 PLT
The average PLT value was 11.6 [uL] (SD 4.31) for TP and 15.5 [ull] (SD 8.54) for TN group, with the TP
showing a significantly lower value (P = 0.011) (Figure 5).

3.1.3.5 CRP

For CRP, the average value was 12.2 [mg/dL] (SD 6.75) for TP and 8.5 [mg/dL] (SD 11.32) for TN group, with
no significant difference observed (Figure 5). However, the proportion of individuals with CRP greater than 5
was significantly higher in TP at 88.5% (23/26) compared to 53.1% (26/49) in TN group (P = 0.002).

3.2 Decision Tree Analytics

Explanatory variables were selected from univariate analysis: “Escher” and “Liver dysfunction” (clinical
findings) and “Urine test Positive,” “PLT,” and “CRP” (laboratory findings). Cases with missing values (five
TP and nine TN) were excluded. A CART with binary variables was used. PLT was categorized by
thrombocytopenia threshold [<10 or >10]; among PLT <10, 47.6% (10 cases) were TP and 22.5% (9 cases) TN.
CRP levels were categorized as [<5 or >5]. Coding was as follows: TP = 0, TN = 1; present = 0, absent = 1; PLT
<10=0, PLT >10=1; CRP>5 =0, CRP <5 = 1. The data were divided into training (16 TP, 32 TN) and testing
(5 TP, 8 TN) sets.

3.2.1 Model Generation (Figure 6)

Overall Structure: Root node ([1]) split on “Escher.” Escher present (<0.5) yielded similar TP/TN counts;
Escher absent (>0.5) was TN-dominant. Escher present: Branch on Liver dysfunction <0.5 ([2]—[3]) classified
11/12 as TP; further split on CRP and urine test positive strengthened TP dominance. Liver dysfunction >0.5 ([2]
—[12]) had 5/11 TN; further CRP and urine test splits reduced Gini impurity. Escher absent: Branch on CRP
<5 ([17]—[24)) classified all 8 as TN (Gini=0). CRP >5 ([17]—[18]) branched on urine test; urine negative ([18]—
[25]) classified 7/8 TN, with PLT-based split leading to Gini=0 or one TP. Urine positive ([18]—[19]) classified
6/9 TN, with further PLT and liver dysfunction splits.

(1) Escher <= 0.5
gini = 0.444 sample = 48
Value =[16,32]
class = Negative
/ False
(2) Liver dysfunction <= 0.5 (17) CRP>5 <=0.5
gini = 0.499 sample = 23 gini = U-269 sample = 25
Value = [12,11] Value = [4,21]
class = Positive class = Negative
(3) CRP>5 <= 0.5 (12) Urine test Positive <= 0.5 (18) Urine test Positive < =05 (24) gini=0.0
gini = sample = [ gmi=UZ/8sample=6 | [ gni=036Usample=17 | sample =8
Value =[11,6] Value =[1,5] Value = [4,13] Value =[0,8]
class = Positive class = Negative class = Negative class = Negative

(4) Urine test Positive <= 0.5 (13) CRP>5 <= 0.5 Lol (19) PLT<10<=0.5 (25) PLT<10 <= 0.5
gini= sample = ini= 0444 sample = gini = sample = Vsalmpl_e—dt int = U444 sample = 9 g sample = 8
Value =[10.4] Value =[1.2] Value =[1,1] alue =[4.0] Value =[3.6] Value =[1.7]
class = Positive class = Negative class = Negative class = Negative class = Negative

(5)PLT<10 <=05 gini = 0)gni=00 ) gini = gini= (21) Liver dysfunction <= 0.5 6) gini=0.0 gini=0.0
=10 Sample = sample =2 sample =1 sample =1 sample =1 sample =2 ——gm=U4Ysample=7 | sample =1 sample =7
Value =[9,3] Value =[1,1] Value =[0,1] Value =[1,1] Value =[0,1] Value =[1,0] Value =[0,2] Value = [3.4] Value =[1,0] Value =[0,7]
class = Positive lass = Negativ lass = Negativef lass = Negative lass = Negaitivel |class = Positive lass = Negative class = Negénve class = Positive| glass = Negative)

gni=00 gini=0 gini = 0.444

6)gini=0

sample =10 sample =2 sample =4 sample =3

Value =[7,3] || Value =[2,0] Value =[2,2) Value =[1,2]
class = Positive | |class = Positive lass = Negative lass = Negative

Figure 6. Constructed decision tree model
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3.3 Performance Evaluation
Alongside Decision Tree, Random Forest, XGBoost, and LightGBM were applied.

3.3.1 Accuracy, AUC, Precision, Recall (Table 1)

Test data: 13 cases (5 TN, 8 TP). LightGBM had the lowest accuracy/AUC, misclassifying all TP, and was
therefore excluded from the discussion. XGBoost achieved the highest accuracy (11/13 correct), followed by
Decision Tree and Random Forest (9/13). The decision Tree had the highest AUC, indicating balanced TP/TN
discrimination. Recall: all models correctly identified 3/5 TP. XGBoost classified all the TN correctly; the
Decision Tree and Random Forest classified 6/8. Precision showed that XGBoost’s TP identifications were all
correct, but two true TP were misclassified as TN, making Precision a supportive rather than a definitive metric.
Overall, XGBoost had the best accuracy and TN recall, the Decision Tree showed better AUC; Random Forest
lagged in all metrics.

Table 1. Comparison of Accuracy, AUC, Precision, and Recall Across Models

Model Accuracy AUC Precision: TP Precision: TN Recall: TP Recall: TN
Decision Tree 69.2% 0.825 60.0% 75.0% 60.0% 75.0%
9/13) (3/5) (6/8) (3/5) 6/8)
Random Forest 69.2% 0.800 60.0% 75.0% 60.0% 75.0%
9/13) (3/5) (6/8) (3/5) 6/8)
XGBoost 84.6% 0.800 100.0% 80.0% 60.0% 100.0%
(11113) (3/3) (8/10) (3/5) (8/8)
LightGBM 61.5% 0.738 0.0% 61.5% 0.0% 100.0%
(8/13) (0/0) (8/13) (0/5) 818

Accuracy: proportion of correct predictions from the entire dataset. In this case, it refers to the percentage of cases in which TP (test-positive
group) was correctly classified as TP and TN (test-negative group) was correctly classified as TN.

AUC: Area Under the Curve for the ROC (Receiver Operating Characteristic) curve.

Precision: The proportion of data predicted as positive that is actually positive.

“Precision: TP” refers to the proportion of cases predicted as TP that were actually TP, while “Precision: TN” refers to the proportion of cases
predicted as TN that were actually TN.

Recall: The proportion of actual positive cases that were predicted as positive.

“Recall: TP “refers to the proportion of TP cases that were correctly classified as TP, while “Recall: TN “refers to the proportion of TN cases
that were correctly classified as TN.

3.3.2 Feature Importance

Both models ranked Escher highest (Decision Tree: 26.6%; XGBoost: 34.1%). The Decision Tree ranked PLT
(25.0%) first, followed by CRP (19.7%), liver dysfunction (18.2%), and positive urine test (10.6%) next. XGBoost
ranked liver dysfunction (27.0%) first, followed by positive urine test (16.4%), CRP (13.2%), and PLT (9.3%).
Escher and Liver dysfunction were influential in both; other feature rankings varied, reflecting different

decision processes.

4. Discussion

Tick-borne spotted fever occurs worldwide, particularly in the tropical and subtropical regions. The Japanese
spotted fever (JSF) is endemic to Japan, China, and Southeast Asia. Some authors have suggested that the
habitat range of pathogen-carrying ticks may expand owing to global warming2. Thus, the JSF warrants
coordinated public health and medical responses in the affected regions.

This study aimed to identify the clinical findings useful for differentiating JSF from other febrile rash illnesses.
Table 2 presents representative case studies and compares their findings with ours?¥®101219 We conducted
comparative studies with control groups to complement and strengthen the triad of signs, an aspect largely
absent in previous research. While our results are broadly consistent with those of an earlier case series, the
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prevalence of rash among true positive (TP) cases was 65.4%, notably lower than the 94% reported previously3.
This suggests that rashes should not be regarded as an essential diagnostic criterion. Clarifying the factors for
suspecting JSF in cases with an incomplete triad is essential to reduce missed diagnoses and to facilitate prompt

treatment initiation.

Table 2. Comparison and contrast of previous findings with the results of this study

Signs, laboratory findings

Main findings of the previous study

Comparison of TP and TN

Three signs (triad)

Eschar at the bite site

Present in the majority, though less frequently
than fever and rash. 67% *

Considerably higher percentage of TP (65.4%)
compared to TN (28.6%)

No difference between TP (96.2%) and TN (87.8%).

i i i . 99% * .
Fever Very high proportion of sign appearance. 99% High frequency of both
No difference between TP (65.4%) and TN (46.9%).
Rash Very high proportion of sign appearance. 94% * For TP, the rate of occurrence was slightly lower than

previous epidemiological findings

Other signs

Lymph node enlargement

Sign not often seen t

No difference between TP (15.4%) and TN (4.1%).
Low frequency of both

General fatigue

Seen in 40% of the cases 1

No difference between TP (84.6%) and TN (61.5%).
High frequency of both

Headache

Muscular pain

Seen in 30% of the cases *

Few visible signs §

No difference between TP (18.8%) and TN (49.0%).

No difference between TP (19.2%) and TN (12.2%).

Low frequency of both

Disseminated intravascular coagulation (DIC)

Seen in 21% of the cases *

No difference between TN (12.2%) and TP (16.7%)

Findings on examination

White blood cell count

Platelet count

Liver dysfunction

Leukopenia is often not seen, and increased white
blood cell counts may be seen *. Left shift in white
blood cell count is seen. Reports of decreased
eosinophils have been reported £

Thrombocytopenia may be present in some cases *
Elevated liver enzymes, especially AST and LDH.

A high ALP at the initial visit increases the
incidence of DIC q

No differences in the mean white blood cell counts
(TP 7260 TN 7020). No information on differential
count of leukocytes.

The mean platelet count is considerably lower in TP

(11.6) compared to TN (15.5)

Higher percentage of AST and LDH levels elevated
to abnormal levels considerably in TP (AST
60.0% LDH72.0%) compared to TN (AST40.8%
LDH49.0%)

Urinalysis

C-reactive protein (CRP)

Slight positive reading for protein and occult blood
§

CRP is elevated, often very high f

The positive urinalysis rate was very high for TP

The mean CRP level was considerably higher in the
TP group (12.2) than in the TN group (8.5)

Renal dysfunction

High BUN or high serum creatinine (Cr) at the
initial visit increases the incidence of DIC, and
also high serum Cr prolongs the course of the
disease § #

No information

* Japanese spotted fever 1999-2019. IASR, 41(8),133-135, 2020. (Reference 3)

T Notification of physicians and veterinarians in accordance with the Infectious Disease Control Law. Ministry of Health, Labor and

Welfare. (Reference 14)

i Important Clinical Features of Japanese Spotted Fever. Am J Trop Med Hyg, 99(2), 466-469, 2018. (Reference 8)

§ Japanese spotted fever: report of 31 cases and review of the literature. Emerg Infect Dis, 3(2),105-111, 1997. (Reference 1)

| Prediction of Disseminated Intravascular Coagulation by Liver Function Tests in Patients with Japanese Spotted Fever. Intern Med,

57(2), 197-202, 2018. (Reference 11)

#Predictive values of clinical parameters for severe Japanese spotted fever. J Infect Chemother, 17(2), 246-253, 2011. (Reference 12)

TP, test positive group; TN, test negative group

AST, Aspartate aminotransferase; LDH, lactate dehydrogenase

Geographical features and occupational descriptions did not differ markedly between the TP and true

negative (TN) groups. However, TP cases showed a higher proportion of farm work in cultivated areas (77.3%
vs. 58.1%), although this difference was not statistically significant. Given the epidemiological context, farm
work, regardless of the topography, may be an important consideration when evaluating possible JSF infections.
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Bivariate analysis identified five variables that differed between TP and TN cases: eschar, liver dysfunction,
positive urine test, decreased platelet count (PLT), and C-reactive protein (CRP) > 5. To assess their diagnostic
utility, we performed a decision tree analysis, a machine learning method that iteratively partitions data into
increasingly homogeneous subgroups, to identify the variables most strongly associated with the target
outcome!1®. Similar methods—XGBoost, Random Forest, and Light GBM—also ranked eschar as the most
important feature!?.

Among the JSF triad (eschar, rash, and fever), eschar was observed more frequently in TP cases (65.4%) than
in TN cases (28.6%). Given that only 10.9% of JSF patients recall a tick bite, a thorough examination of the
eschar is essential when epidemiological evidence suggests possible exposure. Nevertheless, the detection rates
were limited to 65.4% among TP cases, underscoring the need to consider JSF even in the absence of eschar.

Rashes alone were not a reliable diagnostic indicator (65.4% for TP and 46.9% for TN). Among the five TP
cases lacking both eschar and rash, four (80%) had CRP > 5, three (60%) had liver dysfunction, and two (40%)
had PLT < 10. Fever occurred frequently in both TP and TN cases, but was absent in 12.2% of TN and 5.8% of
TP cases, suggesting that an afebrile presentation may help exclude JSF. Notably, one afebrile TP case
presented only with a rash but had relevant epidemiological features (residing in a cultivated flatland area and
engaged in farm work) and laboratory abnormalities (liver dysfunction, CRP 8.72 mg/dL), which may have led
to clinical suspicion of JSF (Appendix Table 5).

Overall, TP cases exhibited a higher number of triad components than TN cases (Appendix Table 2), and all
TP cases had at least one of the three signs. When an eschar was present, one or both of the other signs were
also observed; in its absence, at least one of rash or fever appeared necessary to raise suspicion.

In addition to eschar, liver dysfunction consistently emerged as an important feature across the models, with
CRP and PLT also contributing to classification, particularly in the absence of eschar. Decision tree analysis
provided a clear visual representation, with the first split based on an eschar. In its absence, TN cases
predominated; however, liver dysfunction and elevated CRP levels helped identify TP cases. All four TP cases
without eschar had CRP > 5 and PLT < 10, indicating the potential value of these markers in guiding the
diagnosis.

In summary, early detection of JSF requires the integration of clinical signs, epidemiological evidence (e.g.,
farm work in cultivated areas), and auxiliary laboratory findings (elevated CRP, liver dysfunction,
thrombocytopenia, and positive urine test). Even in the absence of an eschar, pathogen testing and empiric
tetracycline-class antibiotic therapy should be considered when suspicion is high10.

Many studies on JSF have examined patients from specific medical institutions. However, we consider
epidemiological and clinical studies covering all regions to be desirable. Moreover, studies that include a control
group for comparison with the disease group offer greater epidemiological value than case reports.

Although the limited sample size raises concerns about statistical type II errors (false negatives), and the
small amount of test data hindered full evaluation of the decision tree and other classification models, this was
unavoidable. JSF is rare even in high-incidence areas, making it inherently difficult to obtain a large number
of cases and controls. We hope that this study will serve as a foundation for large-scale analytical
epidemiological research at national and international levels involving multiple institutions and sufficient
case—control data.

5. Conclusions
Eschar is the most important diagnostic feature of JSF; however, in its absence, liver dysfunction, elevated

CRP, thrombocytopenia, and a positive urine test may improve detection rates.
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