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4. NAEEFRUNNOFHELICKT HE

HmMEEZEOKRE KR

Real-Time RT-PCR @ Ct f& 23 4% #a 30 LA
T o FluV B HERK 635 Miikiz>u T, WHO
NDARLIZYARIRARINTNDSETONA
BELSE A M O 1 % 5 B L b 4 5 SR A
EROEWMAEMK LT,

Z Ok R AHlpdm09 A (176 fF) 1=
W, 23/24 3 — X 0T NA BHLE 3K oo itk 28
FO(H275Y) & 1 (1.67%). 24/25 > — X
vieAsnm 2 e omEZ R (E199K) % 1
7 (0.96%) ML=, Zhb 2 Ficon
T, YTicB W Ty A VR BEZ EhE L
7o % . [ SE RS SE A 2R AT IS 38 W T Y L 4y B
EOFEANEZ RN ER I N, £ O
Feo NA PH 5 38 o i M 248 B RR 13 RS MR & b
WLTC, AL IEALERRT I LI
s LTmMEZ R LN, I B RN
F=FIE AL TUREZEERREFL T
oo —H . 2Nu XY oML REKIIA
2X eI T LR ZEORTER L,

72k, AH3 AL (345 F) R OYBR E S b
U7 % (114 1) 2oV T, NA B+
Je OV PA & AR T BE 0 o> SR AR X 7
Nolo,

E =B

2022 4E 9 H /5 2025 £ 8 H £ TIC4
B A bR < OB RN o R Y RE 58 AR Bl ) i A
BERHEgESE cTHERINEZASA v 7L v
PFROA v 70z FEERE B OHTE R <V
e 9 MK 881 K 787 KR K2 & FluV-
A XX FluV-B Z#iH L 7=,

KBICBITAHE =X 0O « ZHED
B R B0 22/23 > — X A AH3 #ER o =
AT, 23/24 ¥ — X ETH O AHIpdm09 H#E
e O AH3 R DR & AT, BFEO B E
7 MU TSRO EG AT, 24/256 ¥ — XM
AHlpdm09 #EH D EFRAT AR L L TE Y |
EOWATH EMA—F L T\,

WA AHlpdmO09 #f7%Y  AH3 #R 7Y}z OF B Al
7 MU TRBEONTRICEWNTS HA &
BA DOV T I L— RO, AT
RARICBWTHREDOY 77 L— Ko

MDHER I N TNWD 210D RBOZEB W T
22/23 v — R T B A REHIC AHS HH
BEBEHOY 77 L —F (6.1 B/ 6.2 %
W J SRAHE) &L 23/24 ¥ — X AT EIZ AHS
WRIoOY7 27 L—F J.1 KO AHlpdm09 #E
MYy 77 1L —KD.2%, BFlZBRE s
N T REOH T 7L —F C.5 &, 23/24
v— A% AHlpdm09 #HMOY 7 7 L — K
C.1.9, C.1.9.3 22N EhnFEiKE L THHY
L7z, ZHEFEARERTHREEFEIC
AHlpdm09 HEAY . AH3 dEiRU K OB RIE 7 KU
T HRED HA OV T 7 L — FDOLE
fbmteER, HizeVy 77 L —RFKOHB - i
BRA 7N FRATORAEERD 1D
o= &2 bz, [E LR YR SE BF 98 Bt
OPUFEEMRAT R RICB VW TYHFE Y — XD
U 7 F B MG & AT O Fluv & o
FISPEIZZ L O — A TRIFTH - 7208,
K — A ICBWTEHMEDO Fluv O AT
MRERR S AL7z @10 F = FluV B Ll L
ATt E R T H AN o S T AL R L
LT, iRMEICEE T 285 DKL R
NELLEWVWHETHEAETHIZ EARE S
T W A%LHERNY 7 MCER T
LZHEMEOEIT LY Fluv O WAT BN EE
SNDH7=O, 5l EmEINDLDOIRED AL
ADOEEEHRL TS BLERD D,

WA EWNICBIT S NARERE O N2 *
T EVICK T DMEEEEKD & b ORKG
GREHIRESHLTHDLIN, Wb
%E@fﬁ%\éiﬁ%iofwé 13,14,15,16)O K/L%
T AHlpdm09 #EA I BT 23/24 > — X
2 NA BHE A o i 4 28 B (H275Y) & 1 14,
24/25 L— RN 1 X W E L O PEZE R
(E199K) % 1 s L7223, B2 3 4
THH TCORPEIRITIBRD NN T,
L7 L, 08/09 > — X T AH1 HEAY (A ¥V #
) O NA P HmPEZ R (H275Y) © A v
ZAWMBPTN1L T — R TRIED 99.6% % 5
WDHEWRE R ERARE O BN
SEMICBEINT-EEBELDE DY
AT DMPEER T AL 2D AEH)
ME EHMEIEBEHL TS LERD D,
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B OWT I TH KO RBIK CTHTIC SR
WERS T — X% NGS [Tk BETx -
(R 3), KIEDOMHTIZTHWIZ DX PA, HA
KON NN OB T 08 OB FE RO AT
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DR THITT D ERME IR TR ¥,
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T YFICBW T FluVo2s / A
DOFENTFERZIEH LT, FHiME Fluv 08 1s
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SWHRIC BT A HBE O Fluv o B AKH 2 —
JBRESHE TNV Z RSB ORFRET
borLEZXLNT,
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Trends of influenza viruses detected in Aichi prefecture

from the 2022/23 season to the 2024/25 season.

Tatsuya Hirayama, Masakazu Suzuki', Masaki Sassa, Emi Hirose, Yoshihiro Yasui
1Present affiliation: Environmental Health Division, Environmental Health
Department, Aichi Prefectural Government

Influenza viruses are one of the pathogenic viruses causing respiratory diseases and
are prevalent mainly in winter. We conducted a survey over three seasons from
2022/23 to 2024/25, and performed genetic identification of influenza virus types,
subtypes, and lineages on 881 samples collected from patients diagnosed with influenza
or influenza-like illness at medical institutions in Aichi Prefecture. Furthermore, we
performed a gene phylogenetic analysis of the hemagglutinin (HA) region of influenza
viruses and confirmed the accumulation of genetic mutations and genotypic
diversification in all subtypes or lineage including the AHI1pdmO09 subtype, the AH3
subtype, and the type B Victoria lineage. We also investigated resistance mutations
of influenza viruses in the survey samples to neuraminidase inhibitors and baloxavir
with a next generation sequencer, and detected one neuraminidase inhibitor resistance
mutation (H275Y) of the AH1pdm09 subtype in the 2023/24 season and one baloxavir
resistance mutation (E199K) of the AH1pdmO09 subtype in the 2024/25 season. However,
these drug-resistant mutations of the AHlpdmO09 subtype were sporadic, and no
epidemics of drug-resistant AH1pdmO09 subtypes were observed in Aichi Prefecture.

Keywords: influenza virus, whole genome sequencing, next generation sequencer, drug

resistance
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ZHMATH No.76, 13-21, 2026

#HOE'E P R

2007 Fhvio 2021 FICEMBEOEMIFE LY TSt
HILERSEEOMBEANRVL-57 3 —EEGEFRANRER

W A BBFE. EEHA. BRI T, RABM N LHER
Pk AEHE A MR RMEER S R LE Y X —

2 B

PALEXTBEITCEEZGOHA T CEELRATHREKNE CTH VD . WA T EF m®
LML T D, Ui —AEREAZMREELHAEARS BAffAEAE L 2 —I128
WTEMIEE OSSN YL EX T BHEOMBER ZMEL TWDH, P 68 5T
X 2007 FEN D 2015 FF I B S NV L E X T B 89 Mo MR o HeE MmETIcmz ., B
-7 8~ —BEETFORARNZMAE Lz, KEE TIE 2016 F£206 2021 FIZHoBES N
YL ERXTREICOWTENMFAEZERKL7Z, DI LERXTEE 664D 5 H
609 ¥k 7% 65 MIEAIC /B S 7%V 55 BRIZABIARE CTh - 72, MG O EI & 1% Salmonella
Saintpaul (128 £k. 19.3%) 2"&H b % <. KW T S. Schwarzengrund (70 #£. 10.5%) M
Z HENF, BB AFEETIZ S Typhimurium O HAALEREK S 4:1i:-DEbEZ <l
SN, £, 664D L, B-Fr xAv—PEBFRIBREENT-0F 328 (4.8%) T
b, DI H 258 (3.8%) TESBLIEIETF bla DSz, BMENTEZL BT
SNLHMBFEHERB-F7 7 2~v—CHBBTFRAFOHEEIL, BEEEDO FHNEEZITO L
THHETOLIED, A%V ALVEXTREOMGER o E L BICB-T 74 ~—BHKET
RAEREZERL TV LERD D,

F—U—=F: ¥ rexrTEE. BRMRHEE, OFERN, -7 74 ~v—BEE+

F X BB E SR T 2B, BAERA A
FALEXTEEITE DB O GENIC ZREICERLL, BT EEZRRCULET S
ABTHHBNMEROME THY , HYRS OB TEHEETH D Y,
iAW, BI, —REREZTEZNIE 2010 ERFBLELLEANTIHRET 2R N
mEE ML TROKEGE L, BEEHL %5 DHRBRHEND VTR T EEOEE M
SEZIT, VLrEXTRHEHICLIEFEE X S, Infantis 72» 5 S. Schwarzengrund
Bil1X 2000 4 LABE D B2 & D A% (AR & ~EHERBLTWD YV, —F EETIEBA
LCHEMFE - BEHREDICEMEZSED TV oS HSCEBM 2R 5 FE O IR KIZ Ry,
00 AR EICEB LT, B BRE RAMEY LT XTI EE., FFICE SRk
MAEERALTWVWDLIHE, FHRE2ML 7y ARY CRERHL T VAR ) 1
TRMEFRL, KEEL2RFPHELEZSI &R RIEFNICIHMEZ R 9 3k O 8N A it 71 7
CTHRRERDAREERND D, LI - T, MEE 72> T WD Y, BiWHE KRN+ O
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HENE h~BET 2V A7 bEHINT
BY Y EARNICBWTYH, REHAEMEIE
B B- 7 %< —=+ (extended-spectrum f
-lactamase: L N, ESBL) <° AmpC #! B -5 7
4 <—% (LLF, AmpC) % PEAET DR
REn, BRBL CoORBEEZREICT 5 EH
KEiooTWa D, Fi, 2000 ERNE AR
WEOE MW THRIBIARRERKE S 4:i:-0
BHERNEMEmICH D, S 4:i-1F S
Typhimurium O BAHEERK TH Y  HHLHE O
QAN KIELTWDHA, S Typhimurium &
RS ORFEERD D Y, o, HHRLHT
LK EN LB AEALTEY . ZAIm
HENFNZ ENL, RAZELUZE b
DR ) 27 NEEBEHCEES LTS Y,
ZMETCERETEFE T RO —8RE L T,
BB ISR L TRARETCORAEE
H—HETOREZREMEREL T D, KT
TUX 2002 4R LARE | — M AR VA N 2 50 B A
wWEMS / BREEE 2 =BV TE M
BEENSDEES N LR T EEOIML
R A Mkt L CIAE L T 72, BT 0TI,
2007 E 5 2015 I B o & 5 Bk F
I StEsn-YLERTBEO MG &
RB-772~—FHEEBEFHRAKILIZOWN
THE Lz, A Tl 2016 =0 5 2021 4F
WZHBEES N VTR T RE IOV THIH
W LR DA A Fh L, 2007 FE 0 5 2021
F£FToO 15 MBI D iER S A & W
FEAN T PE B AR T PR AR DL D R 2 fif iy L7z,

-
—

MHERUVAZE

LR EFR 0 2016 05 2021 4RI — %t
M ANZEmRaenfEns BN Etr s
A—lZBWThHhHtEnhT Y LrEXTEHAE
664 FRA i L7,

MmyERpRE P rEex 7 RFEME £
(T > AR 2 WD IR SCEICE
0 Ifn 3% A B KON H I W AR A AT
Kauffmann-White HrJRi#& iR IC L0 gAY
PIRTE LT,

WA ME A 7 U — = 7B gtk & 664
Hat 77y VmME peg/ml) U 7R
VA %R (LLF,CEZ-T) 5 iz ER L, 37°C

T&KEEL, BEORELZHRH AT,

B-Z 7 % ~—VHEE AN : CEZ-T K5l
W B L 7= 34 BEIZ DWW T Tris—EDTA
buffer (pH8.0) 100 pLIZ#@W L., 95C T
10 4y I N#A#% | 13,000 rpm T 1 43O L
lcbifz7s o7 —hF&E LT, AmpC EAs T
G (b]éi MOX type~ bla cir types bla pua types
bla jcc type~ bla yir types bla rox type) @iE}E
W 1P o T PCR (ProFlex™ PCR System,
Applied Biosystems., USA) 4TV . ESBL i&
fﬁ%f:@ (b]a CTX-M-1 groupx bla crx-y-2 group~
bla cry-u-s group~ bla crx-y-9 group~ bla reu.
bla sw) IX ¥ B ¥ — =7 A ESBL #{x T B iR
ey M(BARETE) Z2H L TIRE L,

135 oy A O bl s oV E R T R MG
RO ST, AT (5 m RO & & R F
)OO, B (BB o/ R IR FE) Y
Ko O[] STt B s B 78 B AT 98 B 1 oD IR G i 1
w4 b (2EORPHEAER) 'V &
FIHL 7=,

HBRERUER

1. mMERSAH

664 FRD 95 609 £RI 65 FREHOIMIERIC /3 &
AL, FR D 55 RITABIARRE TH o 7, MIER O HE
Al% S Saintpaul (128 £, 19.3%). K\W\T S
Schwarzengrund (70 #&. 10.5%). S. Thompson (65
1£.9.8%) .S Litchfield(51#£.7.7%) .S Stanley
(42 Bk, 6.3%). S Infantis (29 £k, 4.4%) DJiE
Wm< (1), B AR TIL S 4:1:- (18

., 2.7%) &b mnroiz (£ 2), £z,
9 fE¥H o I 3R (S Saintpaul . S.
Schwarzengrund . S. Thompson . S.

Litchfield., S. Stanley., S. Infantis, S.
Manhattan, S. Braenderup XN S 4:i:-)
% 2016 205 2021 2@ U TS,
R EL D 65.5% (435 #%) & H 7o (£
1,2),

AR (2007 4E 70 5 2015 4E) 10 & A4 (2016

Enb 2021 ) 2Lz A, S
Saintpaul (10.5% 72> 5 19.3% ) . S.

Schwarzengrund (3. 0% 2> & 10.5%) & 8 S.
Stanley (2.7% 55 6.3%) @ 3 MiFHIC
BWTHRERNEFEIZHEMLEZ, —F T,
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x 1

HEHHEICEMEDR

=
AR

MFEMCDEINL-FILERSEEOLER (F7)

iR 2016 2017 2018 2019 2020 2021 Lot
S. Saintpaul 27 36 30 7 13 15 128
S. Schwarzengrund 12 22 6 13 7 10 70
S. Thompson 14 10 10 14 14 3 65
S. Litchfield 11 4 11 13 8 4 51
S. Stanley 8 6 5 7 10 6 42
S. Infantis 5 8 3 5 6 2 29
S. Manhattan 7 2 3 5 3 1 21
S. Narashino 4 3 6 6 2 21
S. Bareilly 1 3 5 2 1 12
S. Newport 3 1 2 5 1 12
S. Braenderup 1 4 2 1 2 1 11
S. Corvallis 3 3 5 11
S. Agona 2 3 2 1 1 9
S. Enteritidis 5 2 1 1 9
S. Weltevreden 2 1 1 3 2 9
S. Mbandaka 1 3 3 1 8
S. Singapore 4 1 3 8
S. Anatum 5 1 6
S. Cerro 3 1 2 6
S. Bovismorbificans 1 1 3 5
S. Meleagridis 2 3 5
S. Oranienburg 3 1 1 5
S. Montevideo 1 1 1 1 4
S. Muenster 2 2 4
S. Yovokome 3 1 4
S. Derby 1 1 1 3
S. Minnesota 1 1 1 3
S. Senftenberg 2 1 3
S. Typhimurium 1 1 1 3
S. Albany 1 1 2
S. Dessau 2 2
S. Give 1 1 2
S. Lexington 1 1 2
S. Pakistan 2 2
S. Paratyphi B 1 1 2
Zoft (301M1ER) 5 2 12 4 3 4 30
AR RE 7 7 18 13 8 2 55
ot 139 126 130 117 93 59 664
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£2 BRAFETH-EZHILEXRSEEN O RUH mMFE (F5)
JiIRGELE] 2016 2017 2018 2019 2020 2021 fRE
S, 4rii- 2 1 5 5 4 1 18
S, 13:229:- 9 9
S 1,3,19:g,s, ti- 3 1 4
S, 4i-:i- 1 2 3
S. 4:eh:- 1 1 1 3
S Ti-i- 1 1 1 3
S. 13:a:1,z6 1 1 2
S. 16:L,v:i- 1 1 2
S. 9:1,5:L,v 1 1 2
S. 13:74, 2241229 1 1
S, 4:bi- 1 1
S. 6,14:ite,n,z15 1 1
S 6,8:—:i— 1 1
S. 6,8:d:- 1 1
S Tiki- 1 1
S, 8:—i- 1 1
S. 9:L,vi- 1 1
enterica subsp. houtenae 1 1
ol 7 7 18 13 8 2 55
S. Litchfield (15.6% 25 7.7%). S. Do RBEEDHREHMEICE W T S

Enteritidis (6.2% 25 1.4%) KO S.
Narashino (6.2% 725 3.2%) @ 3 IfLiFH
I, AT YO L el L CEA S ISR R
L7 (£3), RYMBCBT22EHO AT H
HEZ»L DS - MiEMBEHROHRE

(£ 3)1%.S. Saintpaul (5.6% 75 6.0%)
TITREE TH > 7=, S. Schwarzengrund
(2.8% 75 9.5%) LTV S. Stanley (0.8%
MO 4. T%) T FITHIM LS. Litchfield
(220%™ b 7 —FfHe L) KO S
Enteritidis (27.8% 25 9.1%) XBHF I
WA LTc, Lo X oz, REO & BRH
FROE2EHOETHERAEE»D DI
MmyER R H R HREARAFROFHELMICE
WCRIEBRDOME R CTHER L T\,

AL BHRE ORI EFEE K O2E
ODEFEFEAIES ORIz fiE %
B 5, ARICBWTHEMMICHRE S
7~ 1 3 B i S Saintpaul K OV S
Litchfield T o7 (¥ 1), AR TiX 1999
o B2000 AR F)EE I 2 7 TS
Saintpaul O MK R WTAMEINTE

Saintpaul D EE ZHE T 5 B ER R
WT DX EEFEOHERFENSAAIET D AT geMEN
R EhT=, S Litchfield & >WTix*
DX DB ET ARV, S Saintpaul & [A]
BROFREMENEZ Z b,

FILERXRTRBEICLSIETFRIT, HHRE
NEEBRW, B, ZRIGEREZZ TN LE
mENRK E 2D, EANTHREBEL TW5DHHE
FEFE A kB T 2010 B RETEE T S
Infantis NEZR TH > =N, KHFEIC S
Schwarzengrund O HB R #E ML TW5EH Y,
AE O MHBHEICBE T DS
Schwarzengrund i R O NI% . B A Ak
PR CHEEE 7 g B o 2 Ik K3 % AT RE
MEZbN, EEOETEARELICBWT
b [AEIAEIZ S. Schwarzengrund O H = )3 #8
mLr-éEZbNRE (%£3),

S. Enteritidis (IBHINH kBT H O FH
MR E L TCmoiLTW5b, 2000 4 LLRE,
HWINE RZEOMTAZRKET LY TR
FTREPTEFEORAMEMNBEEICH DS L TED,
COBBICIXAEER IR D AR O M
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ERU I F BRI CEBEOERNT S L
mEEZLND W, 2, AROAR K
FEROEEHORETRAEEICBIT S S
Enteritidis O MK L BHFITH L LT
7o (£ 3)e ZTHhid, HYIEOEBIZAE D 5
BRSO R LT EHEREIND,

S. Saintpaul IZTEEORETEFESE D
DR (4.8%) L L T, KE O/
IR EPDORMEE (19.6%) BnEm<. S
Schwarzengrund T &£ FE O &% & FH g & »
boOmHFE (10.5%) &L THHRED
BAMIEE 2O ORHEE (17.2%) BEmWn
Hmicdhoe (K1), Zhb 2 MiFERIETE
miEFE N Z SN, B I

kLT HBR YR FE 2 E R L B D v I E R
REVIRE A2 HERE LT WA 2 FE o ATRE M .
XAXAG Y U )L DS E BRI L 3G 72 72 W R RB
WRbdEEZLNT,

Bl Ak b EZ< MBI S
i1, AT THLEEMICHRE IR T
Wiz (1.1%) 28, R TIL 2. 7% 28 L
7o (£3), £, 2HOAYTERERICE
JAMHBEEFRRBE CHELEZEZ A,
2.4% 7156 3. 1% EH LT (£ 3), S
4rii—EHRMICIRITL TR D FERRE S
MLTCHEHEERLTWDL Z e mbh, BA
ftLlce b~0BFEY X7 EH IR
EnTng W,

=3 FABTHEANYILEXRSEELFEORLEE (ZEMNERUEE)
R O R SR FH EFEORPHEAES

iR =i 2007~20154 2016~20214F 2007~20154 2016~20214F
S. Saintpaul 10. 5% 19. 3% 5. 6% 6. 0%
S. Schwarzengrund 3. 0% 10. 5% 2. 8% 9. 5%
S. Thompson 8. 3% 9. 8% 6. 4% 9. 4%
S. Litchfield 15. 6% 7.7% 2.0% Wik 7e L
S. Stanley 2. 7% 6. 3% 0. 8% 4. 7%
S. Infantis 4. 3% 4. 4% 8. 1% 5. 5%
S. Narashino 6. 2% 3.2% P L=
S. Enteritidis 6. 2% 1. 4% 27. 8% 9. 1%
S. 4ti- 1.1% 2.7% 2. 4% 3.1%

T ANED2007T~20154E D F — & X' |
*RH _EAL 10 E R & ez

E—

SEOBPEAIES OT — 21 OV A R0 BAERK

S. Saintpaul

S. Schwarzengrund

AR AR A AR A A A A AR A A A A A AR A A A A AR R A R A R A R R A R R R A R R R R R |

S. Thompson

S. Litchfield

S. Stanley
S. Infantis
S. Manhattan

S. Newport

S. Typhimurium r
S 1 S

n 2EORPHAES
@ B R O A L B
OE MR O & HBIRE S E

S. Enteritidis

e

0% 2% 4% 6%

M1 =
mFERBEHE (2017 £~2019 &)

8%  10% 12% 14% 16% 18%  20%

MREHFBEOEMRMBREFERVLEORIEAEENIOCRESAEYILERSRER
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2. B-5 U3 X—EEEGEFRERKR

CEZ-T KiHUIZH B L= DX 664 kD H b
MR THY  EAMWMMERA TV —= TG
FIIHTH O D 2.2% (20/891) b AT
X 5.1% (34/664) (2 EH L7z, 34 Bk I iF
X, S 4012 14 8k (14/34, 41.2%)
CEHEL L, RWT S Manhattan, S.
Minnesota & TV S. Saintpaul 284% 3 k. S
S. Goldcoast, S. Heidelberg., S.
Infantis. S. Kentucky., S.
Montevideo, S. Stanley. S. Thompson & OV
S. Typhimurium "% 18R TH D . D 1 £k
XS 7Ti-i-Thole (F4),

B-F7 7 F~—BBEMLETIT3MKD S H 32

Agona,

S. Kedougou,

R & fH & iz, ESBL EAs 7B A 2y 27
Bk (27/34, 79.4%) . AmpC iz FHARA 2N 5
BR(5/34, 14.7%) TH VY 5KV 2K B I1L B
T A ~v—BHEETERE I o T2,
Fi U 72 ESBL S Ax F 81X bla ey D D5 22
e bZ <, bla ey XY bla crywt grow
M 3HEE. bla cri-v-t growy DB 2K TH o
7-. £7-. AmpC B+ EZHEAL TW7i= 5
RIZ+ T bla cir type T o7 (F 5),
Bk ' TIX bla wy OHEDHH S
(13/891, 1.5%) . KM TH bla ey THKH
e 7 U —=2 7MDK 70% TH
HEn7z=n, s ciEmHsnenrosiz
bla cir type X TN bla crx-u-1 arowp B H S 1

®4 CE-TIZRBLEYLERSEREONBRERUB-S VX —EEBEFRERERE (F3)

1y T 2016 2017 2018 2019 2020 2021 At
S. 4iii- 2(T) 1(T) 2(T) 5(T) 3(M 1(T) 14(T)
S. Manhattan 1(T) 2(T) 3(T)
S. Minnesota 1(0) 1(C) 1(C) 3(0)
S. Saintpaul 1(T) 1(T)
2 (T, M) 2 (T, M)

S. Agona 1(T) 1(T)
S. Goldcoast 1(T, M) 1(T, M)
S. Heidelberg 1(C) 1(C)
S. Infantis 1 1M
S. Kedougou 1(T) 1(T)
S. Kentucky 1(T) 1(T)
S. Montevideo 1(T) 1(T)
S. Stanley 1) 1(-)
S. Thompson 1(C) 1(0)
S. Typhimurium 1(-) 1(-)
S, Ti-i- 1 (M) 1(M)
At 7 6 7 6 6 2 34

RN OIEFRICOW T, Tidbla e MIZbIa eyt groups CIEDLE cip yyper — IERHIET, Z0RT

x5 B-ZVAT—ELEGEFREKKE (F7)

B-5 U AI—HEEIEF 2016 2017 2018 2019 2020 2021 =
ESBL bla 1y 6 2 2 5 5 2 22
bla ¢rxn-1 grow 2 2

bla ey, bla crxn-1 grow 2 1 3

AmpC bla ¢t type 2 2 1 5
RHEEd 1 1 2
A&t Ji 6 1 6 6 2 34
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Tk,
nic,
S A4rii—TEAIMMEARA 7 UV —= 2 TR
D 41.2% %2 5. SN S bla 1 DR
HE7, S 4ri—iT etk B 3 A

KK 341 i iL'fK%@ &%'ﬂﬁ 7 e 58

B FHEZERAET 20 BESNATEY,

7T AI FEOMMEE R BELIZ W
TORELEZAMEZ L, HAMICH
L7 o T D B

S. Saintpaul 2»5 2 £k, S. Goldcoast.
S. Infantis XV S. 7:—:-D% 1 kb
bla crx-u-1 group R *ﬁ H = iz, bla crx-w group
@D CTX-M A ESBL #{& A4 % S. Infantis
DL, gyrA DBIEFRERIZ L DX/
2 REHA~DMIEL DY bla crx-v-1 grow &
FIERFRA T 52 AIM Y7 A RITX D il
D IANZ b MHPE 2 R T ZHMER Th o 72
LHEENTWD ', CTX-M# ESBL 127 5
A RECHEET D ENZNTZDKTEG
BRARETHY ., MEEOIL#ABREI N
TWwW5b,

S. Minnesota @ 75% (3/4 &) 2 bla cir
e D ENTZ, ZO@EIEFIZTT T A K
M AmpC B-F9 7 F4~—F 4 a— KL, &
TrvA T REETLELS DB -T T KX L
Aotz 5+ 083 mohn 2 | K

HEANTHRE SN 7 + 4% AffitE S

Minnesota 4 #RIZ 9 X T bla cir type BIE T
ERALTWZE@RESNTWS 9, BIfE
OB BEE IO TL RV, mim 1O Lk
L THRMEIIENL B, 4%I1THMN
BOWREEHAL T LERNDL D,

FEH

AR TIEL, B ORI E D 5B
Shl¥vEx 7 EmE O MmiER Ak,
-T2 v—BEEFRAKRRIZOWVWT 15
FHOEEL E L Oz, 2016 FLUKE, S
Saintpaul . & Schwarzengrund KN Y S
Stanley OB H EXBEFICHE ML, S
Litchfield . &S. Enter1t1dis M Y S
Narashino DR FENRBEEZ WD LIz, F

BT 7~ —EEAEFRAFE I
WL%D\E%L&UAmCLh¥EM%%ﬁ
I, A®MEA R, B S D HEF A

DODRMENHER I NI,

13 A 53 A 0 A i M B A TR A O
ﬁi T YR 2 o0 JViE e JRUIK 98 B & BE KBS
icET o HEBET— 2 s, BHEBULE
MEHIMEEZRA T 22 &3, FHEERE
TOREFYRZE L CHRFEOH L WVWAETH
HBPZBERETIV AR B D=0, FFiC
BWNLETH D, T, ZAIMMEE TS
PRI 2 KIEICHIR T 2720, ARMEA
FOBEKRRBEE R D,
SH%bE—-FECELDIFERETE=X) T
OffFEIZ X v 'R T EE O MES Y
A K OVER A iR M AR T PR AR L &2 L L C
W E T2,

-
FHECOEYVEKOSEZ@B L T LT
X TRHBEMRICH TN W T W D — kAL
M AEmREREED S B AEt v
A =R EHF W LET,

X
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Serotype and B -lactamase gene distribution of Salmonella
isolated from food handlers between 2007 and 2021 in Aichi

Prefecture, Japan

Noriko Saito, Fumitaka Tani, Yuuta Takahashi, Masakado Matsumotol,
Yoshihiro Yasui

! Present affiliation: Aichi Food Hygiene Center

Salmonella enterica is globally recognized as a major causative agent of foodborne
illness, and antimicrobial resistance has become an increasing concern worldwide.
Aichi Prefectural Institute of Public Health Report No. 68 previously analyzed 891
Salmonella isolates obtained from food handlers in Aichi Prefecture between 2007 and
2015 to determine the distribution of serotypes and f-lactamase genes. In the present
study, this investigation was extended to isolates collected from 2016 to 2021. Among
the 664 isolates examined, 609 were classified into 65 serotypes. The most prevalent
serotype was Salmonella Saintpaul (128 isolates, 19.3%), followed by S.
Schwarzengrund (70 isolates, 10.5%). Among the 55 untypeable isolates, the
monophasic variant S. 4:i:- derived from S. Typhimurium was the most frequently
detected. PCR screening identified A-lactamase genes in 32 of the 664 isolates (4.8%),
of which 25 isolates (3.8%) harbored the h/a Tem gene. These findings highlight the
importance of continuous surveillance of serotype distribution and #-lactamase gene
prevalence to support effective prevention and control strategies for salmonellosis.

Key words : Salmonella enterica, food handlers, serotype, #-lactamase gene
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ZHMATH No.76, 22-31, 2026

#HOE'E P R

2017~2024 EEIZHIT S
MIERPEERMBOFAEIZCONT

epEbEin. L&A, RR)IRTF. &

M

2 B

WA, BERMEL (U, . IFE. . BIEE. ZOEENIT) ORBRB LWV
TEMICOWVWT, BEFREMBBRELZFEHL TWDH, 20174 4 H x5 2025 4£ 3 H £ TIcHhh
TAEEM L7 484 BKICHOWT, BEHRMEORARNRERELZLE Z A, 4 Bk (JF 1
e, INE 1M, ZiE20) BB (0.8%) THhote, BiRIME (B % 67 5. 2008 4F 4
H~2016 4 12 H) LABIOHMBAEZEL T, TIEEOZO - OB ERZ, I8, F.
WAEE LR THEBEICEL ., T olEREME2ERICEXTHLEN> T2, 4 H
HEICBNT, FFEFRMEHCET I EBERER FOFRLEAI ) —= v Z7RABER (1 o
g/g Ul 10 pg/g R EOMICHAEEDNRD LN EEMERROFNENRE I T,
Fo. AiERE LR L, FEMRERTICH L TN LZERN T LIHEMRREDL ~FH, &
M7 UVAX—RBEORMBIROEZ KD 5 ARBENTRE I N,

ST K AT LR BEFAE TR

F X D5 mBIZONWT TREERME ] & LT
HAENICZBT2E8MW T LV —DHR RIANRBMH TN Y, 0%, 2008 4
BT, WHHEN 5~10% ., FEHUKETIZ 1L 6 AICIZZOKRONCIHBEMEN YV, &5
~3% LB ENTWD Y, FoERIEND I 2023 4F 3 HIZIEK D ANH - ICERTFHE
B CATFLAREDH, B#MKkRED Boxtgllhok? M T . 7—Fv K,
BHERIERZETLHIHALHY, HEDOY OO, W, Wb, ALY Hva—
BICEFRICEDZ DD, BIEDODEZ A FoV, XL TA—Y PR, TF, X
BT VX —ICx T 500 RIaHETIER J.SE RELBA, AT KA, v
B, BREBRATUVAX—WEEE LR XITFyY, bbb, REVDL, VAZK
pm AT D 2 LN TRIE L o T REZF o ? 20 BIZHOWTIE., FFERM
W5, T0H, BT LAX—RRETA HCETILOLLTZORRBHERIN
MTLAX—BEIZL > TCTHERFERTDH TWnWg &0 F FH—MET A off
L2 lnh, BEFIBRELEOH LD ACEMEIOBRBGIEFICLY, BERM
DICHTIIR R EZTHI ZENEETHD Y, BOFBERNEAN (22X Ix—Ta )
BHHFOT7T LLX—YHEOEHREMLIZO DA REME Z HEBR T X R WA X, A BN
WCIX, 2001 4 4 B o & S AR E e AT R R McEBREERZRNTEEAETHD Y, 2
WIEW LD B, . NE, ZIEKEOELE DOEIBRIAFEOEHICH W T, ML
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BT ORERMEO S AR L RTNE RIZOWTEREEMA THET D,
EOREMZHRTLIILPIEETHD,

WEFTCIX, 2008 AE X 0 N A 5L ARSI, MEERE
BERMEOREZ E L TE7-, A#H 1. ##
TIE. FFEFEM B OB R & R R % ZEEN O T8 - RGBS 0 b R EAT I

AOBUR AR L. &SRR o E E LXoTESNTZREML T, FFERMEOE
HicHEET DL E2EBE LT, 2017 RN NVE L 484 MK ARt L LT, K4
N 2024 FEFEIT T CTEME L 2R R FEIZB T o2mEBEOCLHEZR 1, xt
& 2008 4E 4 H ~2016 4 12 A2 T E M LEEBBOMRKONRE L 2I1Z/R L, &
LiomEMSREHSE (LT, AiREIRE) V& D45 T UL EFE O FTHEASHE - 7=,
DHBBRFZITI>ZLICEY, Bon-m

®1 FEIFERMHEBREY

tEPE i # INE 13 WAL 2T SR
2017 20 20 20 20 10 10 100
2018 20 20 20 20 10 10 100
2019 20 20 20 20 10 10 100
2020 0 0 0 0 0 0 0%
2021 0 0 0 10 0 10 20
2022 0 0 0 6 0 6 12
2023 18 18 18 20 8 10 92
2024 12 12 12 12 4 8 60
ARt 90 90 90 108 42 64 484

KO 2w T A L A RGUE T K D BN ORI L INERRe L

®2 BRaGENBERMHERAEYK

B # N X WIEE 2OV - DT IR
Rl 2 5 2 10 0 1 20
FIT I 6 8 12 0 0 1 27
WIRE K OV DN L5 0 0 0 0 0 1 1
TAAZ Y — L - KFE 0 0 0 4 2 0 6
BN O OINT A 4 4 0 84 6 9 107
B - R K OV SN L 7 7 7 0 0 5 26
T 47 40 45 2 30 29 193
THIREER K 3 4 3 0 0 0 10
MAGE « NAGER L 6 7 7 0 0 0 20
DD 14 14 13 8 4 18 71
I B O o 5| 1 1 1 0 0 0 3

90 90 90 108 42 64 484
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2. HE

AW O ol BT Rk 27 4 3 A
30 HAT I AR 139 58 & & 7 k£ A
WS HFEY (LT, @aik) kO A3
/- T2,

2-1. Ry y—=—2 5 E& (ELISA %)

WHVE CHEENMZ I N TV DL FIZR
J ELISA % v b & 7=,

B, FH. NE, ZREROELLEICHONT
1L, FASTKIT = A4 % Ver. M » ~ (J,
o, hE, BIXBHAEE) (BARANL), EY
74 FASPEK = Z A4 11 (B, L. /&, Z
X, BAEAE) GRKAERFZIIEHT) © 2 ®5
. Z e MITIWTDOWTIXFA T A bk EIA -
a0 (AR 2024 EICHEHEL AT
7 )AT 4 7 AKRKAESHITHAZER) KT
HEEYy NI A nn=Fa| (win=
Fu) o2 EETNERLH W,

2-2. 9T RATAOY MEICKPHEZERR

(BM)

E YU H FASPEK SRy = A X > 7 v v k
v b (AT VT 2 V) (FRAKER SR
) #Huwiz,

2-3. PCR ZICKk2HRAR (MNE. 1)

DNA il B3 A A v SR % 4 7 DNA
it % v b Genomic—tip 20/G (QIAGEN,
Germany) ., 79 A4 ~v—&, LT, 7 LT
YF v h— (W) 21X T/NED
(FV = ZVBERE) iz,

3. AEBAE

A7 ) —= 7R (ELISA {%) K OVHERR
RBr (v x¥ 7wy MEXIE PCR %)
I, EEEICOR S R (K1) I En
1Tole, MERABRIT., A2V —=2v 7Kk
T, 2D RS LR T MR A T B D R E R AR
OFERTLER 2N E DT DWW THEM L7,
ARFERLEAZ )V —=v 7R B LI (v
TR T my MNE)KRO/NE, ZI1T(PCR
%) DR AR O EZ RT3,

3-1. R Yy—=—2 5B (ELISAR)

BJEAL U72ilkh 1 g K0, JuikE L7
L—hFE2HWEY 2 FA v F ELISA % v b
ZHWTHEMEKROX Yy bORMCEIC
€ > T ELISA &4 1T o7, ~A4 7>
L'— kU —%— (Model 680:2017 4F & ~

2020 4EFE . iMark : 2021 FEfEE~, WP b
Bio—-Rad, USA) ZMEMH L 3 7 = V1T T
HEREZITV, v 717 L —bhvRr—
=T — XY 7 b =T EHWTHR
H logistic fEMNT (2021 FEEN S 4 £
logistic f##r) AT 7=, WEIIEIZHEV, 10
pweg/g LEDEEIFZAZ Y —=v 7RBR
PEElE L, F  BMHEBRBAIZT L neg/g
L. AHAEICB T pg/gbh b 10 ng/g
KV BRH I NTZHEITZA 7Y —=v 7K
B EER L, ok, 2 IO R
7 ) —=r 7R BRIE., WFEZ XS
HOEEY 7B ThD heRI AV v
BT 5O TH D,

3-2. HRARBR (T R42>TJTOy biX)
JHiZ oW ik, AR oHH L s X
CBEHRERIYVTZIAT I R LVERKE
(LLF, SDS-PAGE) L. #xGEICH G142 . %7
BHHiREZHWEZvZ 2 X7y MNEIZ
L oM RBREIT T2, WEAL LR E 2¢
FVEMELDTX Yy NORMCEICHKE - T
AKX T ay FRBRAEITV, FEERM
BLi sk D % o 7 D 4y F B (SDS-PAGE |2
BILZEANTF Loy +E AT LT IV
50,000) fFiTiZ /Ny RBMRTELZH D%
e BRBGME & L7z,

| RHOY—= TR |

| AR/ | ==
| WERRER |

| E#HY |

ERLL |

R ER

B 1 ERREE DS B
(BHZE® IT&Y —8MHE)
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3-3. HERREER (PCR %)

INE IR O W T, PCRIBIC K D R
RBEIToTe, A A VBBIEXYA T Xy
MEZHWT, BHEKLDF Y bOEFA L
T > T DNA i 21T o 7=, FABRIKIZ
DWTHHELIEWWY —~ v (7 T —
( GeneAmp PCR System 9700, Applied
Biosystems, USA) Z T &M PCR AR %
1TV, PCRESHREPEY (/N 141bp, £ 1E 127
bp) /N RBFEGR S L b O % iR R
Btk & L=,

4. HEHEEMT - FREME A

HEMWMERTOFELRA7 ) —=v 7R
BRI AE R (1 wg/g VLB 10 ug/g Kiii)
& OBMR K ORETE A &4 RS O R E R
BB A RS R o B oW Tk, SR RHAR T
Y 7k EZR'™W Z H T Fisher @ IE e e K

WX D REE L., P<O.05 DBAEE L W
L7,

FEERM Bt O EEMRE R RIZONT, IE
BMUER R ZRLICHEENRRELY FE
M EOfG EE TR 5 L) BLEN RS
F U A AEMMEL, ELISA Bickbd 227 ) —
= 7B R 2 B o L YE L L 7R RAT
FlaEp L (R 3), Al S &k V4 B s
O EE) kX T2A7 ) —=v 7 htEs
| AFE L Y

MR | TR ) —=2 7

J&EE=TP, (TP+FN)
A7) —= T RtEE#E=TP, (TP+FP)
LIEFRT D,

72k ELISA EIXHURHUARISITHE S <
AR TH D7D &7 O 3
HELDHARERLDLIN, A7V —=v 7
Br e SN =RiIEIicon T, ERRARE
Fhg L Tz, R L THEET
HVEND D,

AR IT.

3 ERATSI

R &R

HY 7oL

27 Y —= 7Bk TP FN

et
(1-<10 2 g/g)

et

(lug/e) w

HREEE
1. BERMHEBREFER
WA 484 MK IZ > W TEE M B A &

TV, 48K (0.8%) WAV Y —=r 7&K
%Fﬁl‘ifﬁﬁnunﬁ:%ﬁ% )d%%kfﬁw Eﬁuun
BRCIX 4 B2 THEETH ST, B

KABEIT. 2TI8EEICHREIAEDL
DTHoT- (F4), FFERMEOKRAEHH
B MESOE, IF 90 MR 1 RE (1.1%) .
/AN 90 AR 1 BRAR (1.1%) K O# 11X 108
Bk 2 ik (1.9%) Thoto, —JH. A
(90 i), HAEA (42 Bfk) ROV XN -
2T (64 BIR) [ oW T L 725 -
WiZmoiz (£5), B o0
WaRIZ, Sl E/hFiZonTEWTR Y[R -—
DEFEHBULTHY, ZIXITOVTIE 2 M
e bHEMLTHo7- (X5, 2hboD
B5 MR A IR 1y 7 A b T3 B R TR A R
DN oozl O MR 2 EME L 7=
LOThHhD, B, BRI 4 K
KETTEEMREERNIIERI NN T,
P K ONV/INZE TR & 720 o T2 S B
DNTIE, REEFTORAE LY F—hxWN
THB B ICIPR N EEFEHL TV &
NHER S, FMEOREANNAE U=l gt
MR S e, RIEFTOFEERL ., 4%
X, BEEOBREICEWTIE, B (1 o
g/g Kiii) OFERTH -7,
FIETHBMEE 22 o - S 2 iR IT
Ml—%(FICL28ET, REFTOFAEICE
D, A—E¥ENTETIERLEZREL TV
Ll ENERINT, ZoZ b, 21X
MBI ORBANECZEEZONT,
2. FEMERTEBFERMERI Y —=
VIURBRBRERKR
KOICHERMEI A2 V) —=v 7R EBoD
HEMMERZR Lo, B S 7z R e R
BHE . 21328 108 Bk 71k (6.5%) T
RH %< RO THAEAED 42 BIR T 2 Bk
(4.8%) . Z TN = 2T 64 BfAdh 3 Wik
(4.7%) /NE D90 B iR H 31K (3.3%) .
GRS 90 ik 2 Bk (2.2%) TH Y. #
IS 2o, KbES< MBI
ZIRIZHOWT, ZONREARD &, BRIED
ETHHEEBSL TH o 7=, ZIXHBITH KRR
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Th b, BEBREIZE W THEBEA~DR
BAAELCRT <, M—MskWN /R L
ZIXRGLERET DL AR EBFE ROV RS
DEED, 2O s, HMEJLITZIE
D FE B XY 72 IR AT R ICE R DS 2B /b
EEZbNT,
HEMERTOFETRA 7 —=2 7
BRoOmIHAERIZEND D0 E 5 % Fisher
DEMHEEREEZH TR LEZE A,

x4 FENBFERMHABRER

EREERNGE LG RICBNTOR, A
BENBO LN (P=0.044) (£ 7)., Zh
XV EERERSRSNH HEMITE, ELISA R
BRAZ 3 W THREE MBS B S 0 D e R 8
EWI EERLTEY, EEMRERRNHE
BEIZXHLTCT VAL BADY 27 %50
BELIHEZ R L TWVWAHZ ENREBEN
7=,

wE R el B S R BRI (D SEE REERIE (<1e/e)
2017 100 0 5 95
2018 100 4 (4) 5 91
2019 100 0 2 98
2020 0 0 0 0
2021 20 0 1 19
2022 12 0 0 12
2023 92 0 3 89
2024 60 0 1 59
Bt 484 4 (4) 17 463
O WIEHER R L
=5 BERMHAROEBIBER
R RE IR A B B 1IN PO AR R R BEtEsE AR
R 90 1 1.1% o () 1%
) 90 0 0%
INZE 90 1 1. 1% B (&) 13X
13 108 2 1. 9% BEROZOMT A GEGL) 2
WAL 42 0 0%
ZO - Il 64 0 0%
ai 484 4 0. 8%

Ke[Rl— R i

®6 RERMMPMRI V-V I/HBROEBNRLEER

wiomste ammr B e e
i 90 2 2.2%  EFHHL. AN
) 90 0 0%
INE 90 3 3.3%  FHUREE (BT - L HPEERL) 1, B2
13 108 7 6.5% A4, @THAL, BHFEKOZOMIM2
AR 42 2 4.8%  HLrJE2
AR /N 64 3 4.7% oo, BEehl
B 484 17 3. 5%
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27 IEMERTOEBEBERMERI U —— U /RBOEBENRLESS
. HRIEIS (RS B
Ee) B A N g A AU bl a3t
3. 6% 0% 2. 9% 6. 9% 10. 5% 10. 3% 5. 6%
B (1/28) (0/32) (1/34) (5/72) (2/19) (3/29) (12/214) T
L 1. 6% 0% 3. 6% 5. 9% 0% 0% 1. 9% e
(1/61) (0/58) (2/55) (2/34) (0/23) (0/35) (5/266)
B 2. 2% 0% 3. 4% 6. 6% 4. 8% 4. 7% 3. 5%
BEtHk
(2/89) (0/90) (3/89) (7/106) (2/42) (3/64) (17/480)
% :P<0. 05

3. REHREORERMHERERR
A 18] & A [a] s o Ry E IR OB R A

BlzonWThgraiTo 7= (F£8), nB. 2
O e DI HDWTIE, — oA TN

ERBERICERTERD > 72720, BT
L7c, 2O T OB MR IT 42 TRIENIC
WME SN 5 BRET, ANEOMHEIRM
BHERIRFORE R EICK2BEBADZ DD
BIETH o7z, 2018 FLIE, Z 95 LIZEA
MDEDON D B L & o 5 IT I & k55
LT D HEE L UBEORAETITZ O
DA DGR RIT R ST,

KAZ . AIEHE & AR E O R AR R
AHEL, BEEMEIOERB R OBMERE L
B L72, 2O IO MERIT, I8, H. %
AR 2O - I LU O R E R R4 R
WCHNTHBICE > =, KEM L &I,
Bex BT AN s DITHNIBAT S Z LR
EZoNDD, 2 DICORANEES
BABEDNEHWHESICIE., EEWEERREZLT
FTENHEREINTWD P, ZDZ L EE
F 2 MBS R OB B o IR
I L DIEAD RO D RIEITAD - 2
OB YERZM O FEM B NF BT
MoloZ &b, EERERROEEEN
—EEnELhThrEEZLNT, £,
ZIEXOBMERIZT, I, . BHEEROEX
A O R ERM B 2EICHE X THREICH
Mole, TIEXDBBEMHEE o7 10 BIK4E TlE
HiFE LA C o o o, HBR LS e R T UL A —
Mgk N TN ERLE & 2R s A R LT w
HIERZWEEBEZLN, EHEEET L
VT ME 2 S LT <Y HE RE

WElEEZIFTAEESGVES bR TY
D PZEnb, A% LRICERNLERR
HEHBATHD,

2O s ML OEB TSV T, A E
HLAoEIREOMERRELHEST L, &
EOBMERIT 1.4% 205 1.0% 24 LT
Wiz, L2 L., SEOBDIZHEFFEOICH
BRETIERPT-Z &b, BEFEME
DI|_ANY 27TV LT nEEZLLR
77,
4, FEBRBERTOERINKR & T
— R, TLUAX—JEREF R T DHH
JEIZOWT, xR 8L L T
g/mLIEE L L TiE, ZOFHRITIEMEAE
Md D), Tng/mL JE L)L TIRIZIEFE 3
L] &E2bRTW5S W, 2Dk,
A7 — = 7R CREE MR R (1
peg/glh 10 pg/g Riw) S LTEM
WCOWTIE, 7TV AX—%FRT 5 a6t
MEETE VN, EAELHIET S
BANPOEEBERERZPLEEILNVEE Z DL
nNs, 2T, 227V —=v 7 BoKkH
MRLEBEWMERROAFEICOWVWT, ERA
7512 v Tl - BT L7z (% 9, 10),

AEORE R TIE, AiEIHRE & i L CE
EHMERNMLELEZONDIRIE (=B
A7) —=vT7RBTHRHEINTZHRIE) ©
2b, ERICEEWRER TSNS DH A %R
T TR ] 2% 54.1% (40/(40+34)) 720 B
70.6% (12/(12+5)) [ EH L TRBY, &
WAL ROoRN LV ERMEEEMRT D mIC
ANTWHHEm AR LN, T, EE
Wa EE 3R O AR R KR TR E KRR
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LCEVEICITON TS Z EEREL
T2, —HT, EEMENRRINTZR
Korb, EBICAZ Y —=v 7B TH
HEhi8&ad2rd (220 —=v 7Bl
WA 1% 11. 8% (40/ (40+300)) 72 5 5. 6%
(12/(12+202)) E REJIEKTF LTV, B
M7 LIV X — BT R RN 2 A
AN ORI WA B & LTV D D il 2 DK
ERMBEORTZAIESEENEK 1 g/nl
DIRE VNV AT g/g &H LIV
R WEASIIT VLAY —EREFERET LA

REMEND TRWE S TWnD 2P, 2ok
W, A7V —=V7RBRT1 ug/g R
ROl RIBICHEERERSZITOHELE
WDl BT LA —BEOR N BRIR
DWEZRD DA EEIHLH, EL, 20O
MM IE VWS O OFEERD DD, 7,
BMAEMEEIEMSOR Y MZX o THRAEME
MBI DAREENH DR, FEEMRE R
TIFENRERE CE R EEERERTHY . K
MEFORANFREME N 2R ICHER TE 20
AR RENDIHEEEHE DA T D,

®8 EEAFBORERMHABKROERREGEE S

BERIS (Bt s/ sk 5o

ERHE — i ik \ i
2O+ DI P $L N WACE i At
20084E4 ] ~ 6. 9% 0% 0% 1. 8% 0% 4. 4% 1. 4%
20165124 (5/72) (0/176)  (0/177)  (3/168)  (0/111)  (8/182)  (11/814)
20174E4 F ~ 0% 1. 1% 0% 1.1% 0% 1. 9% 1. 0%
202543 (0/64) (1/90)  (0/90) (1/90) (0/42)  (2/108)  (4/420)
] 3. 7% 0. 4% 0% 1. 6% 0% 3. 4% 1. 2%
HEHK

(5/136) (1/266)  (0/267)  (4/258)  (0/153)  (10/290) (15/1234)

3%:P<0. 05 X x

X X
x P

&9 EBRITH (2008 4F 4 A 20164 12 A)

A7) —= 7R R

EH=N b e SR
ol 7L
40 34
300 493

£ 10 BRTH (2017F 4 AH 5 2025 F 3 A)

R FROR

HY 7L

A7) —= TRk foi 12 5
ftE 202 261
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FLEH

2017 4 4 A 225 2025 4F 3 H £ T2 E i
L7- R @R EHR A Tl 484 Bk 4 B
K (0.8%) MNEEMET, T 2018 FEEIZHE
Wani, BEEBE I NE - ZEXTH
D RERADRKEZZOND Z &0 D,
BIE TRIC BT 2 R 2R AL LXK o i1k
NDRDOLEND, A7V —=2THABRTHRH
En7T-HEETIH, 2EPERDE L. AR
HEARLET -2 THLZEEOBHRITHE
BloE<, ZoaTrfiEMhmTho 2
Enb, A%VHEEHRMGEPLE LA
ik T oMb ERN DL EEZEX LN, Z -
DATIT DWW TIE, M Ol & S0 5 A R
W ORE R EICXDIRANEDN D BRIK
TR M O R BHZ GBI -5
2 e, EEMMER RO EEEN —E
BmOWELTHILEEZONR, K bEY 2
KROMEN KD BN D,
HEMEXRRICOWTIX, ERNY 27
M E L THELTWD ZERNRBRINT,
ArEH S &g o &, TRE ] N EH LT
Wb = A7) —=v 7 KRitlEa$E] 1T
BFL. BT LAX—BEOARMLEIRD
Mg %2 B D[ REE N R S iz, 5% 1T X
V3 Y] D O B AR LIS S U 7o v R MR R
RTAOERNEEN D, RIEI®RE & OBME
RO TIZ., 2RO BMERITREA IS
HOLOO, WMEHI AR ZIT R, £
KR I AL D2BRBIIRFEHICHE D LT
RWEDHELHDH Y, N, L
% b ke L CBEAF O R E IR BRI 39 5 i
TE2EBL TS ZLEREETH D,

X Wk

D7 VAX—FR—=F LV BYT L ILX—D
¥ M 12 > W T shttps://allergypor
tal. jp/knowledge/food/ (20254 11 H 10
ERiIRW)
DMHBEHET T LA —YHEEELMLE
MmODORRNY RT vy 7 (FEEZWT) ;
https://www. caa. go. jp/policies/polic
y/food_labeling/food _sanitation/alle
rgy/assets/food _labeling cms204 2105
14_01.pdf (2025 4 11 A 10 H %)

3) B h i AR IE AT AL K OVEL M OVEL B A o
B EICET 28NSO~ A2 W ET
HEFDORITIZOWT R 134 3 H 15
AP RS 19 5RATHE EKER
mn P i 358 = 18

4) B AR E AT RO — A2 IET 24
B OREATIZ OV T Rk 20 £ 6 A 3 H AL
JRLFEE 0603001 FEA T BE EER
mb R B b 2 A R O

5) < 5 B DK E IR B~ DB KT % D
DARD RO PN DWW T A543
H 9 BAF I EE T &R R AR RS
LS

6) B ik R R EEYEIZ D TR 27 4E 3 A 30
AHERSE 139 AL T REEMN

N7 VAT reaghRmICET 2E£RICO
WTA oL 9 A 19 AR 322 5
HEFE T IRE 8

)T VTG RMICET D RRICO
WT:S 643 H2HAMITEESEITE
il 2% 1S A T AR S

PNDEANETF BHICBIT LT LLX—Y
BRREMEEICOW T, HHF RS ®R
37(1), 2013.

10) B IR, BRI, W FE, R
B, 5T :2008~2016 FEICB T
% B 0 W E N TR dn R E B BE o § A
(2D T, 3 R Al AR T JE B R 67 1 23-30,
2017.

11)Kanda Y:Investigation of the freel
yavailable easy—-to-use software ‘EZR’
for medical statistics. Bone Marrow
Transplant 48(3) :452-458,2013.

12)Saito T, Rehmsmeier M:The Precision-—
Recall Plot Is More Informative than
the ROC Plot When Evaluating Binary
Classifiers on Imbalanced Datasets.
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.0118432(2025 45 11 A 10 A %)

13)/NE LW, MEEEILE BT L L ¥ —
D NE R &M . B ARNE S R
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14) B RREEQ&AITHOWT K 27
30 30 HIHERF 140 SHEET R
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15) #ZEN 54T, WEEITR, SA M & B3 2 B AR R I T 5 0 A A g

MrT LA —RBEOFEKEICK T 5 E M & #E . https://www. caa. go. jp/poli
HATEN B OB RIZMLICE 3 2 FREH cies/policy/food_labeling/food_sanitat
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16)HEHT M 6 FEREBYWT LLF—IC
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https://www.caa.go.jp/poli

Survey on Allergenic Substances in Processed Foods

(Fiscal years 2017 - 2024)

Ryuji Sato, Yuki Hijikata, Akiko Hasegawa, Yoshihiro Yasui

Our laboratory conducts inspections for allergenic substances (egg, milk, wheat,
buckwheat, peanut, shrimp, and crab) on processed foods that do not display labeling
for these allergens. Between April 2017 and March 2025, we examined 484 samples
and investigated the presence of these allergenic substances. As a result, four samples
(one positive for egg, one for wheat, and two for buckwheat) tested positive (0.8%).
Across both the previous report (Aichi Prefectural Institute of Public Health Report
No. 67. April 2008—December 2016) and the current survey, the positive rates for
buckwheat and for shrimp/crab were significantly higher than those for egg, milk, and
peanut, and also higher than those for all other allergenic substances combined. In the
current study, a significant association was observed between the presence of advisory
labeling for allergenic substances and screening test results (between 1 ng/g and less
than 10 pg/g), suggesting the effectiveness of advisory labeling. Furthermore,
compared with the previous report, advisory labeling showed an increasing tendency
to prioritize safety, while potentially limiting food choices for individuals with food
allergies.

Key words : food allergy, allergenic substance, processed food

_31_



FHE T H No.76, 32-37, 2026

#HOE'E P R

E—rJOY O MBLBERV-XTEERED
B Z Lo Et

WOBE, Lt AFEER ABET. AT

2 B

KDoA RIvLA (Cd) GHEIIREMEAEEICLY REBEIFESNLTEBY, ITEHHRAE
CEAEENMTbDRA TS, —FH., ©F (As) OGHFRBITEERMICHEBI N EL D, EANT
FENEEERZ T O TRV, RKPICEENLIATFEROREBLELZED THIZD
WZiE, ENRFERSTEORMNAIERECTH D, KFETIE, Wkoxy F7 L — MEIZ
RoZAMLEEE LT, e — b7 vy ZENKREF Cd, As, $7 (Pb), #ign (Zn), $ (Cu)
kO~ Hy (Mn) © 6 mHEOREBESHICHEHARAE»ZMRFT L, TRETOHEEDESEIC
BT 29 IEDZ YL MEMRT A RT A 2] TS IRIMEIE R K OE AR X 5 MR EE
DFER, 6 TRETIKBVWTEHERPEENRIG THLZ LA2MBLEL, S bHIC, m#Exk
EHWTHRE LR LR, 468 (Cd, Zn, Cu, Mn) IZEWTEWHELRELL, B
AN RENT, £, ATAEKFITRIEICERE S, EEHRE R 2Nk FE
ENTc, TNHDOZ EnD, ROFEE KT ATz As & O fth oo 3 %2 B 12 [F R 8 C
XOLFRELTHATHLIZ LB RENT,

F—U—F:ZKk ZFIUVL bvFH HeRE, b—F7nvvy7 ICP-NS

F X KFEEBEBREICBWVT, W OO H
KIFENO EE B THY, TOME FEAEMEFR%E Tl — 7 a7 SRk
LB EHET D2 E X ITEREDE V. SEBEMmHEYE RN, a2 — T
TZkEThsr, FIZKkPIZEENDI IR SRRECVE OBy TIENRRE S L TW
TUL (Cd) FLEHEROFESERELELT HZR. ENHDELFCAE ERBICHHE
MO, B EAEICI V0.4 ppmdd F o X NTBY ., ASSDOL LHEL RS L LT-RR
EEREDLNLTWDY, —F THETIEE IINTIEDHEIT L v, HAFEETIT,
F (As) OEFEEZENEHSINATEY ., EH BEICHEERE 77 A~E &3 (LU,
BEEJIZ X CodexlC B W T kAR R & L - & ICP-MS) % H W72 2 JC 32 [F] IR 43 A 25 K 3K
e FoRKEEME (FFXK0.2 ppm, XK WCHHARRETH DI EHERE L TEEY,
0.35 ppm) YN EDH SN TWBH MR, EWNTIX L2rL, AiEICHWER Yy b7 L— M
R RN EE EOREMBIZITD bR XD RICERMZ LB LT 51F 0, INELEF
TW7ZWn, LaL, EREEREERY R 7T BRI L, REtr A2 2o m T
fo#E» "6, AEEBEZE=4Y 7T ENE SN TV, 20X RN G .,
XDOOMEOEENEETH D, AL TR o 2h KAk & 2Vt om E 3 ] fE
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RETAEEOEHRB AL ETHSH, B — T
a2y 7 W Ty R B — 7 INEGR
AIRETH Y, ABOARE B Z I T 5 HiE %
FT 52 &0, Yt =E CTIEBEICTE M
Bk o EESBESAICHEHA L, HEKEMTZ
ELEDMNARETH D Z & 2R L T
59,

T ZTCAMETIZ, e— T m vy k%
K BtORTALBICEAL, Ay NS L — |
ETHREL o TV IEEDR, RAeln =
EOrZeodkEx2iTo7=, 2. Wk
ODATBMADIHHE TH 5Cd, Pb, Zn, Cu,
MniZAsE M x 76 cFE x5t L. e — M7
ooy ZYEIC K AETALER% . ICP-MS% W 7=
6L KRR OHIEOZ Y EZFEMLTZ, 6
2, P K & kPRI HE SR IE & O RS M FEAT
PITW REBELE L TCOEMAMELHRIEL 72,

A &
1. #H#

MMM AW BN, BEaRAT
WE St ZKHAB KO Certified
Reference Material (CRM) #Z Y& 3 Bl (Z K ¥y
R NMIJ CRM 7531-a) & L7, £7-. b —
KTy riElry VT L— MEODREK
AEBRICIE., TR K 5 MK RO K 2 MK
ZREE LT,

2. AXERUVEESR

ElE Lk B b kR 1L, T2 nBEEA
FO(BK) o4 ot & OV &l B S 3E A
ERWE KIZVE &7 A0 2 Fn et 38 (k)
DMK 2 H U T2, BEUEW 1T . SPEX £ (USA)
DR A= HE WK XSTC-622 (4% 10 u g/mL) %
A, WEBERER X, BEAY (k) o
A v U w7 A (Y) AR (R0 A
1,000 mg/L) & MW7,
EEBEBIZUL TO L ICHf L, BE
JE % XSTC-622(4% 10 1 g/mL) & 0.1 mol/L
e cAML, 0.1, 0.5, 1, 5, 10, 40,
100, 400 ng/mL @ 8 s 0 i & i A% YE VA IR
IR L -, YERERIL 0.1 mol/L fiEE T
MR, 1 pweg/mLIZFHELL 7=,

Az

[

3. %

N

>

Blomilt#ici, e—br78m v 7R

ferfde®E (LN, o fdEE) Th D
DigiPREP Jr. (GL %A = > & (¥R)) & HW
7o 72, TFEOMEITIL ICP-MS (Agilent
7800, Agilent Technologies. USA) & W
7=,

4. ABRBBRORAR

L7 B 0.5 ¢ &2 50 mLAY 7B
LURSE (FUFa2—7) ITEVEL . Y
fe7Tml ZMxHzEE2L, —BFELEZ, H%
SR, RERBE D EICHEH ORI % # W T
RREEEICE y N LLEEND 20 5010 T
50CICHIE S E 721 30 0 fE. W T 30
ST 100°CIZHE S8, 100C 2 REF L 7=
IRHE CRYEE 2 mL Z ¥R L 7=, BB ME &
320 IR b K FE K 0.1 L 2RI, Z&
D% 15 B ICHBE{b/k#EK 0.1 mL % 3
BIAIN L7z, #INEARE 3 X % 400 55 %% .
B L, 0.1 mol/L g T 20 mLICER L
o oM EEHWRS A=y
M (FY74N0H—_ 1.0 um) TWE|AiH
L. A€ 0.5 mL 2 1 p g/mL PNHBEEYE K
50 u L& V0.1 mol/L iHEE 4.5 mL % 0 2
HEBRER & LT,

5. I1CP-MS Bl E &

ICP-MS Ml & DT BEH 9 2585 0%
FEL., TOFEMER LICHE L, HExH%
JLFEIL Cd, As. Pb, Zn, Cu O Mn & L,
NEEEAE R ITIZ Y 2 Wi,

=1 ICP-MS AlEEH®

e JEIEE H 1,550 W

75 X< H A (Ar) 15 L/min

X UTHA (Ar) 1.03 L/min

S 77 A (He) 4.2 mL/min

HEE—F CZS@I;E%;) Eas:E— K

HIE = B HE T
JLF B A FH P IREIH] HIE B %
cd 111 3 3
As 75 3 3
Pb 208 3 3
7n 66 0.3 3
Cu 63 1 3
Mn 55 1 3

Y (PE) 89 1 3
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6. ZAHMETh

(T ORFEWEFEICEAT 20 ED
ZUMEHRTA RT A (UUTF, A4 FT
A )RV Cd I DWW TR iR R
X0 ZE R A T o7, A RT A
BT LR BAEMIL, EEN 90~
110% ., FATHE R OV N EE 1T W3 b #d
XFHEHEfR 7% (RSD) 15% K & ST b,
LARBHCIEGEERZBRML, Shr#E 1
3 1 H 21\, 5 HRMEZITY, BEE K
OVFEJE 2 3l L 7=, WSO B X Cd o SLvEfE
TH5H0.4ppm & L7z, —JF5.As L OV Pb IZ
DOWNTH Cd &R —FKFTHBEZFEML., VT
A RTAVICBTOHEREEMHBESE L L
TEHENOBEEABIELZ, £7-. Zn. Cu
IO Mn FZEKFIZERkEAETHLETH
v, 77 7R BREBERIZCBVWTZENLENLE
VI FANBR SN0, CRM e R
ZHOWERGEE & DI L BEE KO E
ZRGEL 72,

1. RKEEDES MM

MK EZRRIC, ML — b7 r Yy
JEEERETHDE Yy b L— MEDIH
ETRILBE ATV, Z 4 ICP-MS 12 LD
ME L, £/, METEEDATETH -
72 Cd, Zn, Cu L' Mn O EMEE b & 1T,
FH B #% £ & O Passing-Bablok [A]J& 43 #T (2
K D WEDRES M &2 G L7z,

BRERUEB®R
l.LeE—rJOv I ZRAVEAILEZEOKRE
BEHR Y ROA—B—DFa b (6L W
AR (BR)) 25FI1C, wEEEZ AW
TZKPESB OO LB 2B L
oo MBVEESLMEIZOWTHREIRE 110C
T ERHRrl A, —HOTVF 22—
TICEBIZ L DBEN R ST, £Z T
ZEMEBE Lk®EE 100CIZHEEL T

HEBRMNEZ2ITo-LE A, REOWBIXAE
CZemoiz,
wiz, BREEICHOWTO0.5 g, 1 g, 2 ¢

T L7z, 2 g =M TIix 400 53 D InE %
T THLRERDBICEDL T, DMIRT
R RAEM NI L=, n=b DO#Y K

LB TIX, 0.5 ¢ XDV 1 gDV TILDSR
HCTHLRERERBEMPELL, 1 g OGN
BEIXbTHMcmnEmTtho7t (£ 2),
Ll 1 g &HETIERS ABEEFICT 11
A—OHFEEVNBETHIEERDV ., F
BMHEOMENPKRETH 7=, LEORKREX
D, FHHEMEEBREEROmSENAFETH DR
Bh&E 0.5 g &R RMfE LTHMLZ,
ROMREHETIEHEHORKHIEZ H WD Z
LI, EORBEAMZ b,
LT AT~ S oEZ A L
TWD T2, By il 1 5B o 7 8 2s 8L
BRINholz, £7-, BEBREICHWSD
Ay T L — MEICKDETAE T, MY
il —HMEBEETLI IO L, BE— 7
oy Z7ETIZ2 BATET L, oRH %2 K
BIZEM X, ZhLbDoZ &b, b —
7wy ZIEIRRERIE L L TR R R
AIALBE N FBECH D LB X b,

®2 HAHEOOSgRUIgIZBITR2EERY

HITREDOLE

g R PR
™ (ppm) 0.5 g 1g

ELJE% (RSD%) HJE% (RSD%)

cd 0. 308 101.8 (3.1) 99.8 (0.8)
As 0. 280 107.4 (2.6) 106.4 (1.6)
Zn 31.8 104.4 (2.4) 99.9 (0.7)
Cu 4.34 98.6 (2.8) 99.8 (1.0)
Mn 27.6 105.3 (2.5) 100.8 (0.7)

1) PbILFRREAE DR E D 720 N T2 D E et 524k

2. DWEORZYMHETM

Cd 122\ T X KRR B2 H 7= iR I0 L
ABRAEFEm L7, TOME, HEIT 103.9%.,
FATHEIT 2. 1%, ZENKBEIT2.5% & 720,
Wb BEMAEmZ Lz (£ 3), £7=2,
As B OY Pb {22 W T b [Al— S CHR M [E] 4L
R ATl A, HEXOEEL LI
B CHo72, —FH. Zn, Cu L Mn 1T LK
FIZCNET 5720, 77 0 7 RBREE» S
bENENE Y 7 FANBN S, wnE
B CoOFMIEIRNECH 72, £ T,
ATALER 51 O MRz B8V T CRM A sk ok} &
AW lEmEEs S LT EITo 72 (£
2 DRABIE 0.5 g RBM), TORE.,
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THOLEIZEB N TS HEE LK OIITHEE &
HICHREEEZW - Lz, 728, Pb D
WTIERFEERA B S n TN &b
wHAA L LT,
INHLORRIY, KoMk kb o
6 THRAERNGE LERESHELE L THY
RMEMEEEZAT D EDRMR I,
£33 ERFITHTHHFEMENRAR (KRR
DRI R

- W B OHMTREE SN
(ppm) (%) (RSD%) (RSD%)
cd 0.4 103.9 2.1 2.5
As 0. 4 106. 4 5.9 6.3
Pb 0. 4 100.3 1.5 6.5

VE) WSO B 13 CdIEHE(RO0. 4 ppmtH 24

3. ERAMZEZAVILKEEZLOEE MM
A THSL LI — 7oy 7 ks
kEThHDLIAR Yy P L —bhiEEOEEME
FEAM T B 7260, PRk CREK 2 Mk, ZoK
5RIR) Zxt BRI RET 21T o7, BE— b
7 a v 7iETIL Cd, Pb, As. Zn. Cu X X Mn
D6 TEE, Ky hTL— METIT@EFE D
BA¥®E CHEL TW5 Cd, Pb, Zn, Cu K&

WMn O 5 eFEEFRE LT,

t— b7 vy Z7iETHNELZFERE O
RER4ITRT, PbixzndFnoREHZB W
THLARABRHTHY . Cd B As I & 7
NoBHENT, CAEETVTL RO
AEVEIZB T 5 MM (0.4 ppm) Z K& T
F ., £72 AsBEE Y Codex FEYHE (KK 0.2
ppm, ¥k 0.35 ppm) K VKWL TH 7= =
Enb ., @ELREICHREE RS R VWAKHET
bHbolz, =7y Z7ELREYy BT
L— METHRELEEHEMR LK L &
Z A, Cd, Zn, Cu W' Mn @ 4 TEIZBW
TEWAB (r=0.926~0.995) 2% 61,
Wi yE I — B L 7= (X 1),Passing-Bablok
B )7 12 & 2 REAl Tix, Cd &8 W T a7
DEE LU R NEEME (X 1, Y 0)
WSO T <, MFEOERMT—FHL TV
7o 72,0 7Zn, Cu LR Mn 2OV THHT M
WCERITIH - b OD, EReD BN & TR
THEODOFnBEEERNEGELNT, 5%,
INbOEROERZRFTHZ & T, &
DREOBWIFM AN ATEEIZ RS EE XD
AN

x4 THRABRICETHZEXTHED ICP-MSHEHR (E—+T DOV YiE)

B E (ppm)

No. HoEHE B
Cd As Pb Zn Cu Mn
1 bi-P/S 0.03 0.17 ND 17.76 2.33 5.73
2 IS 0.08 0.19 ND 17. 80 2.65 7.92
3 K 0. 04 0.22 ND 22.31 2.76 11.73
4 E5'S 0.01 0.16 ND 20. 30 1. 88 11. 89
5 RS 0.01 0.16 ND 21.94 2.13 11. 22
6 Yk 0.03 0.16 ND 21.33 2.18 24. 84
7 Yk 0.01 0.18 ND 20. 49 1.88 30. 56
) ND=fg &9
0.1 4 = 0.716x + 5.28 = 40 1
- y=1.020x - 0.00002 - y=0.716x+ 5. = 5 |7 L142x-0.609 - y= 0.936x + 0.462
£ r: 0.995 E 0 {1 0.982 £ r: 0.952 f E_, |r0.926
a o ] o
# #H #H
%005 cd & Zn 2& Cu £ 20 1 Mn
B 8 10 A g8 157 B
~ n n 2 10 L
3 N N N
0 T 1 0 T T 0 T T 0 T T T \
0 0.05 0.1 0 10 20 0 1.5 3 0 10 20 30 40

RybIL—KNE (ppm) RybIL—KNE (ppm)

1

E—rJOvoRiREBERY FTL—

HyhIL—NE (ppm) HybIl—RE (ppm)

FRETALER (S & 1+ S [CP-MS Bl E B o 46 B8
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IHHLODORR I KR THRE L
E— b7 ry ZiEE, koK y L —
MEELHBRL TEXEDRROZEMEEZ KX
SHFELOSD, ERMEOEASMEOME T
L2 EMD, KPESBHRAEICKIT DAL
HiEE LT, ko BELR2VEDHA
BRFHETHDENRENT,

E =)

AR TIE. kT Cd 2S5 ELSRE DO
e —h7 ey ZiEE@EA L, BILELM
O Al MR REAT & OVE R 1 & O iR
MEITo T, EORR., KoM EIZWNERE
CRIEOERMEREMER LN S, AL
F [ D KE 72 MG & OVRUEHRIE Y 2 7 0K
WaEER L, S EBIRLEZREMEITEN
HI W RrENT, £/, Cd, Pb, As, Zn,
Cu KO Mn @ 6 Jt3& O [F] R 53 41 23 W] 58 T &
HIEMLAs ZEOTEEHEREOTZDO
E=HX VI NTELIEHRARFIEELEEZD
ni,

2 & Xk
DEAGEE: 558 1835, Rk 22 4 4

H 8 H
2) Codex: General Standard for Contaminants and
Toxins in Food and Feed (CXS 193-1995).
NGRS, BERE: e—FTmy W
IR AT A ICP-MS IC K B L KT DA
R UL oM ESHE. AR LEEE

MEFE 80(3):271-274, 20009.
4) R KL, MK =T, HRET, B

FK: ZARFOHRFITVAETEICBITSHE

SR O 2 Y TG, S B ST
FEAVE B E A Tl R 29t v & —
WFFE s & 3:29-33, 2012.

5)FEM 1, MEM T, KBFE&H: XX
DOHRITLAORBRIEICZONT., &R
AR ZE AT AR 28:77-80, 2010.

6) A mAd, MARIFESR, [LAE—, FJIIL

T A n =T REEE AV

HERB OB ESHEDKE. & AR R
BREE WS AT AR ) 36:61-66, 2009.
MK T, A8 —Z, WIINE)y, LS

su, MBS, BB, HIPAR: 5
BEG 77 AEESNEEEZH WX
KA NI U LGHED Y ENAR. K
WA R 2 o X — 4, T4:175-

A

178, 2023.
8) KEhE3E, BB, HHE ®, KA
i ZARBLOMNEFD FIT A, 0,

KEE, vEFE, BLy, v Hr, B kL
OHEh O oHTIcB T 2FEME T T X~
BHEoiE LR F-RELEEO . &
AR MERE 45:270-276, 2004.
NFHEB, WAET, FILCAE, EEE
I, AR, WS A I OB K
HOESE —F OB T 2 RETAEED
MEr. B BRAEAGIET®R 70:27-31,
2020.
1) EABAEERELFREMLZRHE S
M CBEMTOREWEEFEICEAT L oE
DZEMEHRTA RT A4 D0 T” F
B% 26 4 12 A 22 A BLIE 1222 55 8

=

=
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Development of a Rapid Analysis Method for Heavy Metals
in Rice Using Heat-Block Acid Digestion

Masahiko Tachi, Kazuya Inoue, Erina Imai, Aiko Uchino, Hirokazu Tsuzuki

Cadmium (Cd) in rice is regulated under the Food Sanitation Act in Japan, and
official monitoring is conducted. In contrast, arsenic (As) is subject to international
regulation, but no legal limit exists domestically. To perform monitoring of such heavy
metals in rice, development of an efficient multi-element analytical method is
important. In this study, we examined a heat-block digestion method as an alternative
sample preparation technique to replace the conventional hot-plate digestion method
for the determination of six elements: Cd, As, lead (Pb), zinc (Zn), copper (Cu) and
manganese (Mn). Recovery tests based on official guidelines and certified reference
materials confirmed satisfactory accuracy and precision for all the elements.
Furthermore, comparison using commercial rice samples demonstrated strong
correlations for four elements (Cd, Zn, Cu, Mn) between the two methods. Additionally,
the pretreatment time was significantly shortened, improving workflow efficiency and
enhancing handling safety. These findings suggest that the proposed method is useful
for simplified simultaneous analysis of multiple elements in rice, including Cd and As.

Key words: brown rice, cadmium, arsenic, heavy metals, heat-block digestion, ICP-MS
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#HOE'E P R

PILTEFEOERARAERRMERGEICET &5

i

TR, WARE -, L, WEAMN, EHIEM., AR —
2 B

TATE REIX, EATBHELPOENREFEHELIED LA TVWIWEIZIMZ T, B
FIZCB T AR EERYE L LTHRHMENTWAIWE NS, & FORESCAITEREEAE AR
YN DOHLIWEELELTHMLENT WD, RFETIE, —BMEBIZBTDLIT7 VT B NEDO=E
NZERFREROCEANFAEAFRZREL, KRBFEERFLEZ, TOME. FLAT LT E
FEQXRTERTZ7ATE RFSHEFAELZE2EENPORESREZ, TOMmoOT7T LT e RET
W - "F V=B ERbEVBRHEKREZRL, RWTT ot F 7T FOBREBERNE
Molz, BENERICBWTHRESCHKEZZITSOMRBEICLD, Z2RFTDARLLAT LT b
FEORT7TE FTATE RIBEREMLEZZEDLSL, TRUNOREERD 1 O>THD Z &N
WENT7-, £/, MEHZZ ) —AERICEIVZERTOT7T R T AT e REBEMNER L
N, ZORELEFII-BETELIWEERZ DN, ZRPFALVLT LT E REOT &
FTATE RBEORBFIEZRFT LA, BRHITHRIP KR EMICEKBTE 72,

F—U—F:TAFE P, =%/ —A, BN

F X DL, RLVATALTE REOXTE® RT L
1990 D EEO KL, &M 2 TE RIIEFECBVWTHLEENLEME T
HATZZ G, BHRNICBWTH, &, BHEINTRBY, HHEZ2B22EE L MH
M. RJEORIPFUERLHE., BEEEDE WL TWD, 7ATE REOHIZIE, BER
WHhEZY, HEo@EMEEEN D & EWRIT BiIEE CRETICBIT 2/ TERME & L
BENDE W72l 7T ZIEWmRE ) THHEl SN TV OIENRHEHEHY . 2D
DttsMBEE ol BAFBHEITIZOM a7 AT FEHICIZE hOAERE
BICE LT, AEZIT V., I3MEICENE HR2OoRNOLLIMELH D, LI LR
FEFEEHE (LT, &) 2L, B+ 5. BHBRTEHALATATE REORT &
WA ITEREEELALIELEZY, TORK K7 AT e RUSNDOT LT b REOENE
R, Yoy RAFEGERICH T 2MERMER Eiown T, MIEEERL TR,

WX RIEICHA Lm2d, REWCHEE X —F FITAMRETIE, —BREBICBTDLT
BAAMEL TWDHY, AT REIGEO SN 2R P EERHAE KO

FRE IR 19984 B v v 7 T AN K ENEERZRET DL BT, ALVaT
FEO—DL LT, —BEBIZBVWT, vy NMTF e REOT | M7 LT e ROEREk
I ZEGHORERYE L STV D#E ABEFE LD THRET S,
HEUHEARIELEORMELEMRL TNWDH, =
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A&

1. ZFLTEFEBOYYTY VT HE
RIEZTNAVT e REOY 7Y v 7 &t
R Ll o707 HEER. T —
EROMTEZI =R 7E2HNTENER
EHEST LI T VT 47V 7Y kL
L7z, F72, ENEROBRREHESCHES
TIZHOWTIE, BAEFHENRL TWVWDE
NZERTILFEWEOWUNE~Y =TV Vs
Z1Z 1 L/min T 30 344 X% 0.1 L/min
T2 WL L, 7T B REORAE
BFRED S bBREAICEHBEICRS Z &N
THREINIHAE, BENEXIFHRILVLT VT
E REOT® T IVT b REBE ORI %
FETIT L L/min T30 MMEE Lz, 7
NT e REHOENEJIFTREMRE, 7T
E REOREAFRRED > b E i L& e
FIZE b W2 ERNTFHINDIHAE CTIX
0.1 L/min T 24 B #ligE & L7,

®1 YTV I&H

2. ABRBROAERURTAE

R EME LY ST —F T v = b
Y5 nL THIH L7z 2R ABREKR E L.
IhEEmEERK s e~ 777 0 — (LT,
HPLC) THMIE L7z, £ 2 12 HPLC O Hr &
., MESSEWE K OREEZ R LT,

3. AEARE
3-1 ZFLTEFHEOERNZRTEERE
(1) WEXSEME : 77 & N 16
L7,
(2) AT 208 (HFEDOH 8HF, 4
ZFOH 6 HF, WZFE 6 H) &L, mME
PE L 68 %2 —REEa~f & LT,
(3) WMEKOFHERFM : 0.1 L/min T 24
R & L 7=,
4) 7rr—FRE: FEOHHR (B
Fik, AR, MEY %), EFFvnh
(BRFER L, L 7= F e AL %%) %6
HL7,

T T—

InertSep mini AERO DNPH (¥ —=x=/L¥# A = RX)

1 L/minT30%5 [

Uit B Fe OV 4R I R

BRI IR R D Z E M TPRENDIPENZOT VT & REORAPHE.
BENELATHEVLAT AT E REOT | b7 VT & NREOKEITIEHRAE

2%
(Set) 0.1 L/min G245 i

L THAT e FEOBERNESTIRERA,

Bt TSR E ISR b VW I ER PRI IAENROT LT b I\“fﬂ@%’éi?ﬁ?)ﬁiél

304y fI 4R : MP-100 £ HX/XMP-5WP (£ HFL5)

RV

24RFEHHAE © MP-30 2 X IIMP-5WP (L2 H B2

R2 OWEFHRURESE

TLTF e R (RAVATATE R, TERNTALFTE R, 7ubF o 7ALFEe R, 7701
I K G B VAU, AV TFATALTFTE RROn-FFATATE R 70 b7 AT R, 4 YL JL
* - TNATE R n=-NUATATE R XUXTATE R p-~FHhF— o- b7 LT E
K. ok Op- b AT AT E R 2,5-VAF AR AT LFE R)
e mHEE 7 v~ 777 0 — (LC-20, EEEIER)
VRN Wakosil II 5CI8RS (PN%% 4.6 mmX £ & 250 mm, KiF£¢ 5 um)
ST Ve B K:Tt®bb=rUJL = 35:65
e i 1 nL/min
HEAE 20 uL
T E W = 360 nm
St PRAE 1677 /L7 & N —DNPHIR O IR MW (B + 7 A v S FnSE M)
AR : - = - p
EE S TER=bFI TATE RSGHARCREEEZ o~ 7T 70 (BL7 A0 SFEHZE)

VTFATATFE RROn-TFATATFTE R, gk Op-rATATFE RIZOoWTIE, E— 2 BHEECEX ooz

*q
W, AR LTHEHLE,
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3-2 FILTEFREORERAR

(1) WESSE : 77T R 15 fE  mwmn L %]
& [/ 71—: . #E (B e
(2) HEHHT R OCHERN G : KRENIC p—— ! i oo
sir R N N N g it
P ATRE /R T2 YR v 7 A (04360 en T L
V2 = : . BE (B ! %,
DILFIR) ZRkiE L, SEhE, 5 By o fE 4.‘EE@W Wi ,.aw;\ U Y LR,
T X S =N

TESRBHERGE, AXAM Fr D% iE ., W =% /) —
JER AXKMAICHERTZ 2 —
FE.MRFEZED 6 FEOREXSS
MmMHERETHT AT E NEEZHEL -
FEREE (IFF) 2.9 mXBAT X4 4.8 mX
EBEK 2.6 mK 36 m') TIL. HEREE
B X 721X e, SRR N U o ATER

e

e

o

(e aififi]

I L/minC

[ekmep]

30571 wE (B IR S
ELETEiE
X (st wT

I L/min T304

#es () IRRE

[ 5adtE]
0.1 L/minT24HEH]

»

(A 5)
AFAM AR, KRS A O E

AT % — 5RO 4 FENORAET DT
T REAZHE LT, — BT A KOB Tl
HEX X OMYEZFRAE L, — T C &
O'D T, HEf=Y / —WiEma it LT,
(31 O— T & XA 5 720 T T
T REEERKLTFETRLE,)
(3) PREL ORI : 1 L/min T30 X0
0.1 L/min T 24 B & L=,
4) HEFE - K17 ba— 1ol
Fh X 2 ICEREOMKSS O EX
oo Lo, &G a2 EHE T ICE M
X ERRE (LT, A TERE
HELL 2o AaEdREHEHP X
EE A%, BERNEREERAAE R T
HWELMCHEL, BE. BBBE
MBS ZITRBELZRE, XX K
MARKROKMEREERTIRE LZEE
DIRECTEREME L, HRANXX
FNMIEE LR, BRAITERICE
FL%, REEFERT NI U LER
1% 0.05% 2722 KO IR L -k
FMT PV U AERIZY DX A NVITR

1T RERBECHEALELZIOFI—ILOBE

i

¥
i

CAUE )

Iﬁfﬂl.Z n

HE
i
A

1

RIRIAs R (e
CHEIE 5D

]

|
#l

(=]

#1100 cn

—

EIRIT A
=l o

Gk

12

=g

#7135 cn

Ho

#11.5m

F7
GHIEF#R YY)

H—F oL
CEIE TR

K2 X&EBRHAECTCHERALELZEREOD

BHsd, K& L, ARE L%, =4 BBREZOEER
oV ERIIKEICEEEEHR ¥
J—NVEMWME L ERE L%, ERE HEE g | mae | mene | sk
- W == b 2 L 1 mL/min. ‘ 1 mL/min' 1 mL/min. 1 mL/mm' 1 mL/min-
WMELL, WEMNTZ ) —VOWEER oo | o [T | G0SRI | 0 | 20k

RN N =] N . T
F. FRICHFTOME 8 420 1 RE — 1
FhEFEnoH ) — LiERLUEFICEE W RS0 THBE0SE im0
LEEZFEHL, 1 m®bhH7=vie6e gl (4> 7 sk BT

- - uﬁ_ e . N —_ f —_— N . .
BOLOIMELE. BB RRELT gy _gezccorss —LARIEED

—IRETTIX 24 FRIBR Y AT L 52K
BEE-RECHAEL -,

ZEEPTF7EFFPILTEROREZEEBEZTLLATE
JAOrFI—IILDOBFE
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IHlT, —fEE C THEMLZZER
B T LT B KRR ORI
SWNWTxZ¥ ) —AiEfmEETNLELT
FA L7z (n=1), HS’%ﬂrfm%ﬂ—
NOBE &R LTz, Z250LE Al 15
E%D 30 42 L1012 30 49> 4 [H]
MEL-,

3-3 ERNERPRILLTZILTERERUT
L7 ALTERBEORBRAZRAE
(1) WMEXNGEME : "LV AT LT E R
EOT7TE®NT/LTERELE,
(2) HIESFT 327 /7 FEDRAE
A LR —OERETHAEL =,

(3) i AR © 1 L/min T 30
s E Lz,

(4) MWk

O&EB TR (n=3) : I E R ICE % B
L=,

QZERFEEH WO E— F (n=3)

@ZEXIE DR E— F (n=3)
@ZE[EEHEOITE— FTH K 100
cm DEO FIZEE (n=3)

ZELAEEWRIL T o v F — 2RI G
oORBEE - 2 FFRAELEH W, &
B9 — F2N 1.0 n®/nin, ME— K
2 5.1 m*/min Th o 7=,

BG) WEFE - Ka4iz7a ba— ot
BAhA oL, st g s LT, B=ETH
FEHERBET HATO RS (LT, 282 PR bE
M pert
N Fk A £
ik 2 K %§@$%ﬁm
Ualwine | I | AT
L/min’C
o) S
B SRR T
e ke
GESNG B AR
1 mL/minC 1 nl/minc
3045t .
304y fTHE
b) bt 4
M4 7ILTEFEDORBER

JOobra—ILOBME

AT i L, 0%k, ME 1 Kz BB
SETZEX (LT, =R T) &k
Lo, ISR G IEO~@ & F2 i L 7z
WHE T, MEBRBERTO 22K (LT, BRBE
Al zZzhZThiE L, Tok, %IR8
THE 1 AT o MpesETER (KL
TLRBETD) IR L, KB ITHRER
WaRFEOREZ R LT, RO
%%%%&@%%%ﬁ$@¥%¢%ﬁ
ARG IEO~ @IS BT D R BE AT K&
U%%¢@W R A LT,

BRERUBE

1. ZLTEFEOERNERTEERE

MH LT VT e REOAZR 3ITHRL
o EFEORETIE., RVAT LT E R,
T RTALTFTER ot AT TE R,
s b7 NVT e R, TFATITE R,
RUZXTAVTFE R, - XL LT ILTE Rk
N ~FHF— Lo sWEIBB I, £
LA THE IR SN o Tlt, &
DODFETIZ, "VALATALTFTE R, 7T T
AT R, b F 75T e REO n=~

G

WS R

=S, (EITE S5 )
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Investigation into indoor sources of aldehydes and

methods for reducing them

Rie Aoki, Yuko Yamamoto, Tomi Miyaji, Yuka Yamada,

Koji Tomita, Hirokazu Tsuzuki

Among aldehydes, there are substances for which indoor concentration guideline
values have been established and substances designated as specific offensive odor
substances. Aldehydes are known to be substances that may harm human health and
the living environment. In this study, we investigated the actual state of aldehydes in
ordinary homes, their indoor sources, and methods for reducing them. As a result,
formaldehyde and acetaldehyde were detected in all homes surveyed. Among other
aldehydes, n-hexanal showed the highest detection rate, followed by propionaldehyde.
The combustion of incense or cigarettes in indoor spaces increased the concentrations
of formaldehyde and acetaldehyde in the air, and it was suspected that these were one
of the source of the emissions. It was also suggested that ethanol cleaning temporarily
increased the concentration of acetaldehyde in the air. Furthermore, the most effective
method for reducing airborne formaldehyde and acetaldehyde concentrations was to
open windows and ventilate.

Key words : aldehyde, ethanol, indoor
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Detection of Recombinant Type of Human Adenovirus G Composed of Types
89 and 5 in Aichi Prefecture, Japan (2016-2019)

Hirose E, Minagawa H, Adachi H, Suzuki M, Nakamura N, Saito N, Ito M, Mitsuoka G,
Sato K, Yasui Y

Japanese journal of infectious diseases, 78(3-4): 139-142. doi: 10.7883/yoken.JJID.2024.246.
(2025)

Recombinant human adenoviruses (HAdVs) C2: 19, -C5: 22, and -C6: 6) were genotyped by

have been identified in many countries, sequencing for the three regions, penton base,
including Japan. Herein, we report a hexon, and fiber regions, respectively. All 62
recombinant HAdV-C type detected in feces strains were grouped into the same genotype
with gastroenteritis infection or throat swabs as the serotype for the hexon and fiber regions.
with upper respiratory tract inflammation in In contrast, phylogenetic analysis showed that
six children in Aichi Prefecture. This type may 6 of the 22 strains with serotype HAdV-C5
have been prevalent in the area. Between were grouped into HAdV-C89 for the penton
April 2014 and March 2019, we attempted to base region. This type was detected as a
detect HAdVs in 9,483 specimens (feces, urine, recombinant HAdV causing severe acute
and throat and conjunctival swabs) collected respiratory infection in China between 2017
from patients with suspected viral infection. A and 2021 and has been persistently detected

total of 220 HAdV-C isolates were obtained in the transnational Aichi Prefecture over the

and serotyped using a neutralization test (NT). same period.
Of these, 62 HAdV-C strains (HAdV-C1: 15, -

Impact of the polymerase acidic protein E199K substitution in influenza

A viruses on baloxavir susceptibility

Takashita E1, Yasui Y, Morita H!, Nagata S!, Fujisaki S!, Miura H!, Kishida N1,
Nakamura K1, Shirakura M!, Watanabe S!, Hasegawa H1, et.al
Influenza Research Center, National Institute of Infectious Diseases, Japan

Institute for Health Security
Antiviral Research 239:106173. doi: 10.1016/j.antiviral.2025.106173. (2025)

Baloxavir marboxil, a cap-dependent acidic (PA) protein endonuclease domain,
endonuclease inhibitor, was approved in inhibiting viral RNA cleavage. PA
Japan in 2018 for the treatment and substitutions (e.g., E23K, 138T, E199G)
prophylaxis of influenza. Its active form, have been associated with reduced
baloxavir acid, binds to the polymerase susceptibility to baloxavir. During
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nationwide monitoring in Japan, we
identified influenza A(HIN1)pdmO09 and
A(H3N2) viruses carrying a PA E199K
substitution. Database analysis revealed
that PA E199K is rare, detected in only
0.01 % of A(HIN1)pdm09 and A(H3N2)
viruses. Because its impact on baloxavir
susceptibility has not been reported, here,
we characterized PA E199K mutant
in vitro. Phenotypic
5.0-5.2-fold
baloxavir EC50 values

viruses analysis
increase in

in PA E199K

showed a

mutants, indicating reduced baloxavir
susceptibility similar to PA E199G.
However, replication efficiency of PA

E199K mutants was significantly lower

il No.76, 2026

than wild-type viruses, suggesting
impaired viral fitness. Unlike PA E199G,
PA E199K introduces charge and steric
changes that may further reduce
replication capacity. While PA E199G
mutants have led to a community cluster,
PA E199K has detected
sporadically, likely due to its greater

only been

impairment of viral replication. The PA
E199K mutants
neuraminidase

susceptible to
Given the
of baloxavir,

were
inhibitors.
increasing global wuse
continuous monitoring of resistance-
associated substitutions is essential for

public health and clinical management.
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A universal, high-quality, and high-yield DNA purification method for
mycobacteria, including Mycobacterium tuberculosis: large-scale assessment
of the chloroform-bead method

Murase Y!, Hosoya M1, Morishige Y!, Shimomura Y!, Nagai M!, Tamaru A2, Takaki A1,
Mitarai S1.3; Japan Tuberculosis Genotyping Group (2023) (Tani F et al.)

1Department of Mycobacterium Reference and Research, Research Institute of
Tuberculosis, Japan Anti-Tuberculosis Association, Kiyose, Japan, 2Department of
Infectious Diseases, Osaka Institute of Public Health, Osaka, Japan, 3Department of
Basic Mycobacteriosis, Nagasaki University Graduate School of Biomedical Sciences,

Nagasaki, Japan
Microbiol Spectrum, 13(11): e00765-25. doi: 10.1128/spectrum.00765-25 (2025)

Genomic analysis of mycobacteria has 1.86 vs 1.22, both P < 0.001). Single-facility
become increasingly crucial for understanding assessment extended these findings to >32

drug-resistance mechanisms, molecular nontuberculous mycobacterial species (n =
epidemiology, and pathogenesis. However, 1,058), showing performance comparable to M.
efficient extraction of high-molecular-weight tuberculosis (n = 1,000), with both achieving
genomic DNA from these organisms remains median yields of 22.2 pg DNA and consistent
challenging because of their thick mycolic quality metrics. The chloroform-bead method
acid-rich cell walls. In this study, we report significantly reduced the processing time from
the chloroform-bead method, a universal DNA 2 to 3 days to 2 h while ensuring complete
extraction protocol that combines chemical sample sterilization, eliminating the need for
and mechanical disruptions to overcome these species-specific optimization. This streamlined
challenges. Multi-laboratory evaluation (16 and universally applicable protocol represents
sites) demonstrated the chloroform-bead a practical advancement in mycobacterial
method’s superiority over conventional DNA extraction methodology, ideal for high-
methods for Mpycobacterium tuberculosis throughput genomic studies and routine

(DNA yield: 17.9 vs 1.9 pg, purity A260/A230: clinical diagnostics.
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Dual

anti-inflammatory actions of a novel

retinoid X receptor agonist

derived from a natural compound in microglial cells

Tomita K, Nakashima KI!, Yamaguchi E2, Itoh A2, Inoue M1
Laboratory of Natural Resources, School of Pharmacy, Aichi Gakuin University,

2Department of Organic and Medicinal Chemistry, Laboratory of Pharmaceutical

Synthetic Chemistry, Gifu Pharmaceutical University
Biological and Pharmaceutical Bulletin 48(4): 440-449. doi: 10.1248/bpb.b25-00037 (2025)

Microglia-mediated neuroinflammation plays
a critical role in the onset and progression of
Alzheimer’s disease. In a previous study, we
synthesized 6-hydroxy-3'-propyl-[1,1'-biphenyl]-
3-propanoic acid (60HA) based on the structure
of magnaldehyde B, a natural compound that
our group identified as a retinoid X receptor
(RXR) agonist. However, its potential effects on
inflammation 1in microglial cells remain
unexplored. In this study, we specifically focused
on the early-phase inflammatory responses to
lipopolysaccharide (LPS) and evaluated the
inhibitory effects of 60HA on BV-2 microglial
cells following 2 h of LPS exposure. Similar to
the existing RXR agonist bexarotene (Bex),
60HA treatment (0.1 and 1 uM) resulted in a
dose-dependent decrease in the mRNA levels of
proinflammatory mediators, including
interleukin-18 (Z71b), 116, and inducible nitric
oxide synthase.

However, these effects on

Comparative evaluation of the biological

proinflammatory mediators were -effectively
abolished by the RXR antagonist UVI3003.
Additionally, 60HA promoted M2 microglia
polarization after 24 h of treatment, as
evidenced by the increased mRNA levels of the
M2 marker genes arginase-1 (4rgl), C-C motif
chemokine ligand 6 (Ccl6), Ccll17, and Ccl22.
Notably, 60HA induced a distinct set of M2
microglial markers compared with IL-4, a
known M2 microglial inducer. Furthermore, the
transcription of Argl, a key M2 marker gene, is
receptor/RXR
heterodimers and the IL-4 signaling pathway.
60HA

inflammatory responses to LPS and promoted

regulated by retinoic acid

Collectively, suppressed the early

M2  microglial polarization through a
mechanism distinct from that of IL-4. Therefore,
RXR agonists, including 60HA and Bex, may
exhibit dual anti-inflammatory effects and serve

as novel modulators of neuroinflammation.

characteristics of a novel

retinoid X receptor agonist and bexarotene

Tomita K, Nakashima KI!, Yamaguchi E2, Itoh A2, Tsutsumiuchi K3, Inoue M!

Laboratory of Natural Resources, School of Pharmacy, Aichi Gakuin University,

2Department of Organic and Medicinal Chemistry, Laboratory of Pharmaceutical

Synthetic Chemistry,

Gifu Pharmaceutical University,

3Department of Biological

Chemistry, College of Bioscience and Biotechnology, Chubu University
Molecular Pharmacology 107(8):100057. doi: 10.1016/j.molpha.2025.100057. (2025)

The retinoid X receptor (RXR) belongs to the
nuclear receptor superfamily, which regulates
various physiological processes. RXR agonists,

classified as rexinoids, exhibit selectivity for RXR
over the retinoic acid receptor and have therapeutic
potential against cancer, metabolic disorders, and



Alzheimer disease (AD). Here, we characterized the
biological properties of 6-hydroxy-3-propyl-[1,1'-
biphenyl]-3- propanoic acid (60HA), a compound
synthesized in our laboratory based on the
structure of magnaldehyde B, and found that it
exhibited potent RXRa agonist activity comparable
with that of the clinically used RXR agonist
bexarotene, but lower agonist activity toward
RNA-
sequencing—based transcriptome analysis of
microglial cells revealed that 60HA and Bex
induced similar gene expression patterns; however,
60HA was
chemotaxis and

retinoic acid receptor a and RXRy.

strongly with
stimuli.

Pharmacokinetic studies showed a higher Ciax,

more associated

response to

faster Tmax, and more rapid clearance in both the
serum and brain for 60HA than for Bex. Although

il No.76, 2026

60HA
concentration—time curve from 0 to 6 hours in

exhibited a higher area wunder the

serum, its area under the concentration—time
curve from 0 to 6 hours in the brain was lower than
that of Bex. Together with gene expression data,
these findings suggest that 60HA is a more effective
RXR while
maintaining comparable efficacy in the brain.
Furthermore, unlike Bex, 60HA did not increase
serum triglycerides or decrease serum thyrotropin

agonist in peripheral tissues

and free thyroxine levels, likely reflecting its
distinct pharmacologic profile from that of Bex.
Collectively, these results suggest that 60HA is a
promising RXR agonist with minimal adverse
effects and potential application in treating cancer,
AD, and metabolic disorders.
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