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452R T B MICHm I S D & DD L4562 M
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2.3. THATKEEMEHFT (X 3)

3IZH B D L452R J OY TH4TK 25 B kK i
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FILEKRTH o 71-, 2021 44 52 Wi I1x, K’
Tf%ﬂbf)fﬁxﬁm/ﬁi#*’\ﬁjéﬂ\ 6/&2
E— 27 OWwilE (2022 5 78) [ZixeTH
S/ URE R o, £, 2021 FFE 52 A
N 2022 6 (FeoOoE—27) £T
DAFI 7 BRONERIT, B.1.1.529 R
4.2% . BA. 1 B# 94.9% . BA.2 Z# 1.0%
Thol, D%, 2022 F%F 11 8 F T,
BA. 1 R#E A 90.2~99.1% BA. 2 T2 0.9
~9.8% DEIL THR L7-23,2022 5 12 ##
DLFE . BA. 2 R OEI G NI L, 2022 45
18 WITIL, &£ T BA.2 Rt & 7o 7=, 2022 4F
FASHEM D 20224FF 24 WE TOA I/ 1
VEROWERIZ, BA.1RM 1.1% . BA. 2 R
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FIEE VD & 722572 2022 445 25 1 12 1% BA. 5
FREBP O TR S, 8 7THEE—27 O
(2022 445 33 ) 121X, BA.5 RFEDE
BN 100% &7 o 7-, BA.4RFIX. 2022
031D 2022 F5 46 £ T O M B
Wiz &z, 72, 2022 45 46 @ »
O, BA.2 RN L, 202345 A 7HE
T, ZOMOBH=RIE, BA.2 RHE 22. 0%,
BA. 4 Z# 0.2% BA.5 ZfE 77.9% Tdh » 1=,
2.5. SNPZERBHHRET/ LBWHERD
tl:is‘z
%5 % (2021 4E %5 28 I ~2021 4545 49 1)
Tt RN T L4562 & E L=k (76
BE) T2 TT7 A7 7 TH Y, 452R & H
Ltﬁm:(%ﬂmm EETTALEKETH
ST, H 6 (2021 5 50 #H ~2022 F 4
24 ) TiX, & BAEHT T 452R MK (74 1K)
ERTT A EZETH Y L452 K (1, 750 &
K) e THIsZe v Thotm, F1-.
547K ek (240 Bfk) 14T BA.1 FR#t.
TH47 R (290 B{K) T2 TBA.2 R TH

> T2,



BT (2022 45 25 W ~2022 4E 5 42 )
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HE . 452R H AR (924 B R) 13.99. 2% 75 BA. 5,
0.5% 7% BA. 4 %#. 0.2% 75 BA.2 R TH
o> 72, 452Q Bk (5 Miik) 134T BA. 2 R #

(BA.2.12.1) ThH o712,

58 I (2022 £ 55 43 ~2023 45 H 7 H)
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TV 7 7 RO EGE IR YRR DR R
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AR T~ L B LMD Tz, & 4 .
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B =m0 A b ARG
Tz B SR B B e OYBE AR 45 BT O B Bk
\i—é—o

W D TE W
WG B L

& & Xk
1)World Health Organization. “Weekly
epidemiological update on COVID-19 -
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who. int/publications/m/item/weekly—e
pidemiological-update—on—-covid-19——-
11-may—-2023
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Laboratory diagnosis of SARS-CoV-2 and virus variants
detection by SNP assays and whole genome sequencing in

Aichi Prefecture

Masakazu Suzuki, Emi Hirose, Hirokazu Adachi, Noriko Saito, Hiroko Minagawa,
Hitomi Niimi, Yuki Suwa, Fumio Aoyama, Shinji Takahashi, Mayuka Miyamoto,
Fumitaka Tani, Takeyasu Nakamura, Yuko Mizutani, Yuka Setoyama, Tomochika Saito,
Honami Sato, Miyabi Ito, Yoshihiro Yasui, Masakado Matsumoto, Katsuhiko Sato

Regarding the coronavirus infectious disease 2019 (COVID-19), we have kept
detecting the causative virus (SARS-CoV-2) since the first case in Aichi Prefecture in
January 2020. Until January 2021, i.e., before the appearance of the variants which
are more infectious and possibly more virulent than the original (index) strain, we had
focused on the detection of SARS-CoV-2. The prior mission of our laboratory, however,
shifted to the detection of new variants utilizing single nucleotide polymorphism (SNP)
assays and whole genome sequencing. During the fourth wave of COVID-19, SNP assay
discriminating N501Y mutation of S (spike) protein, which is characteristic of Alpha
variants, was performed. Alternatively, SNP assay for L452R mutation to discriminate
Delta variants was utilized in the fifth wave. As the emergence of the two Omicron
variants in the sixth wave, SNP assays for L452R and T547K were applied to
distinguish them. Following the seventh wave, L452R assay was applied to
discriminate new Omicron variants from older ones. Moreover, next generation
sequencer (NGS) analysis was introduced to obtain the entire genome information of
the variants after the fifth wave. Finally, both results of SNP Assays and NGS analysis
are compared to determine if SNP assay alone sufficiently detected the emergence of
new variants. As a result, the results of both assays were highly consistent in each
wave. In addition to the high consistence, SNP Assay had an advantage to obtain the
results more rapidly with higher cost-performance than NGS analysis. In conclusion,
these SNP assays were particularly useful in monitoring emerging variants, especially
during the early stage of each epidemic wave.

Key words : coronavirus infectious disease 2019 (COVID-19), SARS-CoV-2, single

nucleotide polymorphism (SNP) assay, whole genome sequencing
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2016 &£, 2020 £ I

EMEATHHRIAAE-EEZED

VNTR (Variable Numbers of Tandem Repeats) ;i:x(Z &[T B EFE

WEFSL, fEEdS, FAREMF ' PRAAE?, AREREL WLy, RHER
C(HLAT R ) AT R PR A BT Z(ﬁfﬁﬁ)é{%ﬁ}ﬁiu%

=7

=

EEEOSY FESMTELE L CENTIHA I TWD VNTR (Variable Numbers of

Tandem Repeats) 7% JATAL2 fHIE D FE R 5 | &%D,erf
KRS O K OVBAE TR AAR I A AT S &t
\Z % fr %&)&éﬂtrﬁ%&i 1, 534 ¥kiZ JATA12 VNTR T 963 & {x +
R B S iz, HEE
FEAL R AN 462 ££ (30.1%) , BB REED 63 #k (3.5%) TH v | b sk 1,019

2 2020 9 A @ f#
(Simpson’ s Diversity Index:0.996)
(66.4%) .

RO PN FRITMA %R (ST11/26, ST25/19, ST3 K& 8 STK) 728 790 ¥k (77.5%) .
L iR RO R TH Y
%ﬁéﬂé‘l’iﬁi@L{ﬁ;ﬁrf‘t EL KRR E L CAE R SRR TR Th
[ — 8 s FR2 20 k2L B Sz 3 Ein M
WTL,EBMI2HEBEOKERZR B LEZLE A MAFEENSEEL LR TV ZD
HIZHBE0 L TR — B A
HOBPRBERMO =D, LV FEMARMITEZ1T 5 NERNH H MY,
AR BRI )T T 5 % 7R A o FE 1T

2229 ¥k (22.5%) ThHho7=, Tt
boF., BRTH
hiEZONTE, £72.
M T TChHoTe, MAFEIBEENLTWD

DR S [ —
R E T,
F—U— RN R,
F X
FEEEHE (Mycobacterium tuberculosis)
WX D2EYETH Y, HRAMICAREE L
ODEELMEEL 72> TND, BRIZEIT D
MEEBEBRAEREITEFERDERICH Db
OO, 2021 T 11,519 A O H 7= 72 %
BEMREINRLTEY VYV, BEREOEDL
B EAED DT, FFEFHFIED
A RERANEECHD Y, BEEOY
FEFHEE LTERNTIHEI ATV DS
DN, YNTR (Variable Numbers of Tandem

il B 1

Variable Numbers of Tandem Repeats (VNTR). SDI

THE S N7 E IC B 1T D JATAL2
BIRRHOHIE ZIT > 7=, 2016 4£ 9 H

EAis BRI AE A2 1,019 B

Hr LAY (Modern)
A R0 &R P 12 B

3 131 Bkic o
DL 2 &
W7o 2 RRIE., R
JATAL2 FEIE & BN 12 18

BRI HEE (T BN D AT REME

. HEE B AR R

Repeats) £ ToH 5, VNTR {E 1T 5% & DNA (Z
{fFfE3 5 50-100 bp Z Hifiz & L THr Y K
N5 TR LEY O] Z FERE Tl
TOHZELICKVEMROERFZHET D HE
Thd, BEEHMECTRRLTELDT, fh
ODHREEESCEBEDOT -2 LERERHIC
thigcx, T X ORGFLEHE TH D, 1
B & 72 D VNTR fHIB I Z 87T 2 28, B 50
BClX, 2016 4F 9 A5 20204 9 HE T
(ZMEEEROBRFRNBREFE] I
BT, JATAL2 fEIk A2 %t 4 & L7z VNTR %



2 X D RN & FEE L C & 72, JATAL2 fHIKIX
HAZGHLRT7T Y7 TEL HHLTWAD
FAE R RR | C oy R BE 23 i W fE Bk 0 L 22 &
DETHY, BEFEMNY IR LEFMOD
R PR A Tk, R R BE o KR & H T
THLINTWD, 20 —F, FEOHIEK
THEMEEICHE T2 UNTR BRI EE N M E
EhrZtbmeonTng Y, FIT, E
HMBEANTHOBE SRR O JATAL2 fH ik
O\ K OB TR mMRN 2 8E T 57
. 2016 4 9 A D 2020 4F 9 A OREICY
AT~ AN S 728k @ JATAL12 VNTR % f# #4719
Lz, EOEEFHNLERERTKEH
E LT, £7-. JATAL2 R TR — & s
LR o TERRIZ D W T BN 12 fHI% O 1B £
FEMHL, VAKX —DOKEEEEB LD
THET D,

A &

R RE - 2016 42 9 A5 2020 4 9 A &
TICEME 12> OMA SN AR
1,534 k& v,
DNA fili 7% - HERA B £ BB 2K 4 7K 200 pL (2
S L, 100°C T 10 23 N # % | 13, 000 rpm
T 10 LB L, =0 L% DNA 7
7L —hRrE LT,
JATA12 VNTR fi## « &I D 7 7 A4 v — 1%
FEEEE TR N> R 7w 7 Wcht - 12, Kt
WAL AL IE 10 uL F112, GC buffer I, 0.25 mM
dNTP, 0.45 pM 75 A <~ —_ 0. 25 U TaKaRa
Ex Taq Hot Start Version (TaKaRa Bio,
Japan), DNA 57 7L — k2 ul &t Xk 9
WA B U 72 PCR G SR 13 94°C 553 D14,
94°C 30 #b, 63°C 30, 72°C 145 30 %
LYy A7 0EL, 3 A7 NVKIESHT,
Z D%, T2C 755 OREME RIS Z TV,
WDOEXFE T I5CTHRIELZ, 723, JATA3
Fe OV JATAS @ 2 fHIRIZ DWW TiX, 7 =—1
VIUREE 60CICAEH L, 5 b avie PCR FE
Wy w5705 205 124 R L .QIAxcel Advanced

(QIAxcel DNA High Resolution Kit. QX
AlignmentMarker 15 bp/3 kb (QIAGEN, Germany) )
Z AW KEI S OM1700 1 Tk E)# . PCR
FEM D3 F BN BEROEREZHFHL L
oo B PCRIEVMIDHER CTE M5 6

LR 9) &HE L., QlAxcel Advanced
D fRAG E & B2 EN R 5> 785501,
MHEARE (99) ) &HE LT,
BN fE S VNTR 28T © JATAL12 VNTR #4723
WTR — &R 20 0L B S h -
3B TA 131 BRITKE L. JATAL5 fHIEkIC &
FN 5 3MEM (QUB-18, QUB-1la, ETR A).
HA 2% A GE AR 3 BEHK (QUB 3232, VNTR 3820,
VNTR 4120) } O° Supplyls fElkic & £ 5
6 fElk DE 12 fHIRIC > W T, B O &
T LT, PiBEMRET A K 20200 (2 FE#
D7 T A ~—%H\ PCRE.FE 1L SapphireAmp
Fast PCR Master Mix (TaKaRa Bio. Japan)
ZMEH L, W5 5 OWMEITHEV PCR & E i
L7- %, QUB 18, QUB 3232, VNTR 3820 & ¢
VNTR4120 @ 4 fEIK 115 O N 7= IR FEY % 10~
20 {57 W L, Hi-Di 8 /L 5 7 2 K (Thermo
Fisher Scientific, USA) (10 puL/#fk) KO
GeneScanl1200LIZ(Thermo Fisher Scientific.
USA) (0.5 puL/ffK) DEAWIZ 1.5 pL ¥
ML, 99°C 543 mE %, Ok LT 5 MEm
L. 3500 Genetic Analyzer (Thermo Fisher
Scientific,USA) IZC 7 T 7 A Mgl & %
Jii L .GeneMapper (Thermo Fisher Scientific,
USA) CIREH %R E L, ki 4 @ik L5k
O 8 FEME I JATA12 VNTR i Hr & [F 4% o fE AT
ATV, SHEHBROKEHREZRHH L,
BAS R O HEE © JATAL2 VNTR #&5 2R & K&
2. WEE DO FE Y eV, TR X E
Bl 28 (VNTR) N % — b BIR R &
WET D7D DORKFHME (MAP) HE ik
~rsmrarsIh v, BEEHEHEO
HeE & FEhE L 7o,
R BIAE O Rl : &2 CoMEIicB VT
E— MR —H L E R — &8 & f
F L. Simpson’s Diversity Index (SDI)
ZEHLZ Y, £72 JATAI2 B HEBIC SO W T
HEIEEIC SDI 25 H L 7=,
Minimum Spanning Tree (MST) fE#T : VNTR
24 FEI DR F &2 FEIT . MLVA 1 EEFT - AT
b3 25 A MLVA-mate® % J U T | # A 4E B
T EoEE MO REE AL LT,

w R
AEAZT 1,534 BRI JATA12 VNTR T 963 &



1/ (SDI:0.996) IZikhl &7 (£ 1),
KbLEZE< BB ESNZEETFRIT, 8678 1

[3-3-3-4-7-3-7-5-5-7-2-5] (72 #k. 4. 7%)
THY WMAFEET L ORHEE S D 2016 4F
EnD 2019 FEETRLZVWEMR T
bole, WNT, BlaTM 24-1-3-2-7-4~
7-4-5-7-8-5] (36 k. 2.3%). Eiz 4 3

[4-3-4-3-6-3-7-4-5-7-8-3] (23 #k. 1.5%)
DNEIZZ < i Sz,

HEE BB R HFITAE R A3 1, 019 £ (66. 4% ) |
FEAL F AN 462 Kk (30, 1%) . B BIRAE 28 53
R (3.5%) T o7 (F 2), B 1,019
FRIZE IS SR (ST11/26, ST25/19, ST3 K&
O STK) 790 #k (77.5%) . #Hr#LA (Modern)
229 #k (22.5%) IZmE I, LR D ST
I% ST25/19, ST3. STK. ST11/26 D JIEIZ 4y B
BAENE <, 2016 5 2020 FDOETOD
WAFEEIZB W T, B O H#HE B R
OB IZ. FIERERETH - I,

=1 BEE®D JATAI2 WNTR #&HRKR

& BEIR O Rk B BE 2 K 3 1T R, JATAS A7
# 13(SD1:0.85) Th b ZAREE 3 & < L JATAS
D3AIH 8 (SDI 1 0.41) & b ZARE MRV
ReEhole, HEHEB TR ZI MHINE
FCAR B %  JATAL 78 (KA #8 4(767,50.0%) |
JATA2 A8 4% 3 (835, 54.4%) . JATA3 A3 X
EH3(791.,51. 6% ) JATAL 73 12 ¥k 3(855,
55.7% ). JATAS N % 7 (398, 25.9%) .
JATA6 231845 3 (788, 51.4%) . JATAT X
%% 7(805,52.5%) . JATAS 23 (18 % 4(1151,
75.0%) . JATA9 28 18 % 5 (886, 57.8%) .
JATALO 28 R % 7 (958, 62.5%) . JATALL 73
K% 8 (621, 40.5%). JATAI2 N 1E% 5

(677, 37.6%) T& Y, JATA5, JATALLl KX
JATAL2 Z B < 9 fHIk T4 UL ER R — D X
B E 7> T, £7=, PCR B IE PE W) 28 kR
HENBho TR b % 0> 72Dl JATAS

(53 #k. 3.5%) TH V., HIEREKRIKE S
Mo 1= DIE JATALL(43 ¥k .2.8%) T » 7=,

Bis . . Sequence HAF i AR SR =

JATA12 VNTR Bj/nBj et
TR type(ST) 2016 2017 2018 2019 2020

1 3-3-3-4-7-3-7-5-5-7-2-5 Bj ST25/19 19 15 19 14 5 72
2 4-1-3-2-T-4-T-4-5-T-8-5 Bj ST3 3 7 6 14 6 36
3 4-3-4-3-6-3-T-4-5-T-8-3 Bj Modern 7 3 7 4 9 23
4 4-1-3-2-6-4-T-4-5-T-8-5 Bj ST3 4 6 5 4 0 19
5 4-2-4-3-6-1-T-4-5-T-8-3 Bj Modern 2 6 2 5 1 16
6 4-3-3-3-7-3-T-4-5-T-8-5 Bj ST25/19 4 4 5 3 0 16
7 4-3-4-3-5-3-T-4-5-T-8-3 Bj Modern 3 4 4 3 1 15
8 1-4-9-3-9-1-2-4-4-7-7-2  nBj - 1 5 5 2 0 13
9 3-3-3-4-11-3-7-5-5-7-2-5  Bj ST25/19 3 3 6 0 1 13
10 4-3-3-3-3-3-6-4-3-T-T—4 Bj STK 3 5 3 1 1 13
11 1-4-9-3-8-1-2-4-4-7-7-2  nBj - 0 3 6 1 1 11
12 4-1-3-2-6-4-T-4-5-4-8-5 Bj ST3 2 1 1 6 1 11
951 jE5 -7 - - 246 284 289 335 122 1,276
et 297 346 358 392 141 1,534

&2 JATA12 WIR f8 R M S HE S HEERIR

Bj : ALY, nBj : FEALRAY

LA . . .
NS NEE SRR RIBIARE ARGt
ST11/26 ST25/19  ST3 STK  Modern
2016 5 68 49 27 51 200 85 12 297
2017 8 79 63 32 43 225 110 11 346
2018 7 86 60 38 52 243 101 14 358
2019 4 69 79 40 65 257 125 10 392
2020 4 27 35 10 18 94 41 6 141
R 28 329 286 147 229 1,019 462 53 1,534
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&3 JATA12 UNTR B98I0 REH S KRR U SDI

JATA12 VNTR fiE3E JATA No.

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

¥ 11 11 15 6 13 9 13 8 9 17 13 9
SDI 0.67 0.65 0.68 0.60 0.85 0.67 0.68 0.41 0.60 0.60 0.77 0.72
A

HEEE 2 2 13 1 53 7 0 0 3 6 6 3
0 3 1 25 0 0 0 1 0 0 0 0 0
1 135 282 140 66 14 157 70 3 4 7 3 9
2 342 147 185 383 153 262 130 145 77 5 187 184
3 955 835 791 855 219 788 19 46 303 8 38 485
4 767 167 245 223 140 274 57 1151 222 49 50 260
5 23 61 22 6 143 31 226 181 86 40 91 577
6 4 7 8 0 272 11 116 5 34 45 102 14
7 1 6 16 0 398 3 805 2 3 958 283 1
8 0 23 13 0 70 1 80 0 2 81 621 1
9 1 0 59 0 45 0 20 1 0 38 89 0
10 0 0 6 0 1 0 8 0 0 104 15 0
11 0 0 2 0 18 0 1 0 0 53 6 0
12 0 0 1 0 0 0 0 0 0 52 0 0
13 0 0 0 0 0 0 1 0 0 29 0 0
14 0 0 0 0 0 0 0 0 0 21 0 0
15 0 0 0 0 0 0 0 0 0 11 0 0

HE A HE 1 3 8 0 8 0 0 0 0 27 43 0

MEIEET) RO THIEARRE] &1 >0ME LTEE L

JATA24 VNTR R W= A FEEFIEEFE® Minimum Spaning Tree (MST)

TR CREITN 2 T 1 SEOE V& | R TR TR 2 B B R D 2 AR LTV D, £EMOKR
& ST B EE, AIIIAFEEZ R L TS, (a) Bz 7 1 13-3-3-4-7-3-7-5-5-7-2-5], (b) Hix
T2 T4-1-3-2-T-4-7-4-5-7-8-5], (c) BIn 1M 3 [4-3-4-3-6-3-7-4-5-7-8-3]
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JATA12 VNTR T fris i’ 3 Ein 1
BI31 KR (R 1) ITHoW T, HEMAERE 5
DI BN 2R L& 2 A,
A1 T2 8RI% 53 BRI, EAs T
A2 36 HRIE 31 BRI, EiETA 3
23 BRiZ 19 Bz FRIcH o b s, B —&
BT, FEMAFENICNE > Tz
(B4) . P N BFEFELL BB T Wiz
E, BEFH 1o 18R R (3-3-3-4-T-
3-7-5-5-7-2-5-10-8-4-9-12-11-3-3-2-4-
4-4) 41k (2016 B 2 Bk, 2019 4 2 #K)
(K (a) &KH) KOEEFM3 O 1EBRET
A ( 4-3-4-3-6-3-7-4-5-7-8-3-8-8-4-12-
99-14-3-3-2-4-3-4) 3 ¥k (2016 4% 1 £,
2019 4 2 BK) DA TH o 7= (K (c) KHI),

E B

MR Lo ER O BFEHE, o F
D —_A T 2DGEITITFEMEFIT X
BTG, JATAL2 VNTR T i & #k
AR KRS L EFRICEZ LS OBEF DL E —
RIBIRE N SN D720, o+ 5 EE %
EBMLTHOMELZRERDILEND D EE X
bR Twrz=?, LaL., AMHE, 2016 4 9 A
2D 2020 F 9 HoOMIZY T ~A I
AEREEE 1,534 BRI JATA12 VNTR T 963 =
F B (SDT 0.996) IZ#kBl SN2 &b,
HAE M BT D, JATAL2 VNTR 14—~
A7 AOME I 2 9 % @B EE 2 &
LEBZ LN, KHEHEKOZEREIL JATAS
SOV JATALL 7255 < . JATA4, JATAT7. JATA9
Je OV JATAL10 23 H#2 FE L JATAL, JATA2, JATA3,
JATA6, JATA8 J U JATAL2 NEWE &R T
WD SO UL, AR R O SRR R
D EINTWDHEE (JATA4, JATA9 KO
JATA10) DZERE X, ZRENIKR WV E IR
T 5 fEIR (JATAL, JATA2, JATA3, JATA6 %
W JATAL2) DERRE LV IR o722 &
5., AETIEMICTEL Y FHERERDICH D
REBNEEL WL EEZLND,

E N T Bt S 22 R B B R O B AR R
X, HURIC B B P T~8 EI A T AL R AL
EE] KRBT EE8hTWwWs 2, £, 4t
FORLIF AR S A Lo WL\ Sy H X, B LA
MHERICEIE L T D oIk L, BARIC

BPOWTIEHEHEMDO ED58AEN LW P, [FH
NIZBITOHREOHREICLD &, FIINER
(2020-2021 ) TIXALm A 67.9% (36
BR.HLSET 2 80.6% (29 k) . HTELAL - 19. 4%

(7 8)) . FEAERCRIA 32.1% (17 &) 9,
AR (2017-2018 4F) TIiXIE A A% 60. 3%
(161 Bk, e : 69.6% (112 ¥k) . #Hr @A .
30.4% (49 %)) . FEAL T AL 28 33. 3% (89 #k) |
IR R BEA 6.4% (17 ¥£) 'O, A IR (2016~
2019 ) TITIE R AN 73.5% (125 ¥k,
el 2 83.2% (104 BK) . HrBLA : 16.8% (21
FR)) . FEAE BTN 26.5% (45 ¥R) ' TH -
oo AlEOEmMEBEORE (AL 66.4%
(1,019 £k, #HEA : 77.5% (790 #k). #
B 2 22.5% (229 #%)) . FEAE T AL 2% 30. 1%
(462 Kk) . BLBIRBEN 3.5% (53 KKk)) bk
ik EFREOERTHY . A& TR
WBEOLLF, EANTHEESN DR OE
BRFIT, KR E L TAERE SRR
FRThdEEZEZOLNTZ,

i % M 55 48 (QUB-18, QUB-3232, VNTR 3820,
VNTR 4120) % /0 #Hr k212 & te 24 563K 55 47
% O(JATAL2 fEIR & GBI 12 fEIR) 1%, D
GRENAZ LY EfRicHEETx 5 D, 4H
HoaB N sES AR T I KX W . JATA12 VNTR T [A
—BETHERoTHERMOIEEI N, 1FIE
NG A IR P SR TR/AY 2 = g W
BEENETL, 2R ENR DR
e A TiX, BIMSER AT 2 & 6 T2 B R —
B RMOMEBHERE ZHE L, Rk
MEICTZ7 4 — Ay 7385 A AREIC
RHEMBENTNE W, SEIOFKERENS,
ST RERBAC R 72 < | Al —FE I HES
AT 24 SHI AT A — B T RR IS B 1T D
FTRAEOEMICLY . BERBHEIZOR
MDHARMENRB I, £, BEHM
PER G O FE KR S AR O 5y 1 9% - fif
MriETH A Multiple-Locus Variable—number
tandem repeat Analysis (MLVA) ¥E 25 A
AL DD, I BEF OE D BRIE, MLVA fE R 2
f—DKThoTh, —HEIELA (SNP) 23
ZLFEHELTVDH T ERMESh TS 10,
OO, MEEOEA B FEKIC, TS
EREEALTWDIZH L6 T H— 8B M
o BRix, &5 7 MEHTIC L D SNP i
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Genotyping of Mycobacterium tubercul/osis isolated in
Aichi Prefecture from 2016 to 2020 by variable numbers

of tandem repeats method

Kazuhiro Yamada, Tatsuya Matsuda, Miyako Aoki!, ITkumi Nakane2,
Hiromi Shiratori!, Noriko Saito, Yoshihiro Yasui
1Present affiliation: Kinuura-Tobu Health Center, 2Present affiliation: Environmental
Health Division, Environmental Health Department, Aichi Prefectural Government

We investigated the prevalence of Mycobacterium tuberculosis (MTB) genotypes in
Aichi Prefecture from 2016 to 2020, using the variable numbers of tandem repeats
method at the JATA 12 loci (JATA12-VNTR). Our analysis revealed that 1534 MTB
isolates represented 963 distinct genotypes (Simpson’s Diversity Index: 0.996). Notably,
the Beijing genotype was predominant, constituting 66.4% (1019/1534). Within the
Beijing genotype, 790 isolates belonged to the ancient Beijing subfamily (ST11/26, STK,
ST3, and ST25/19), while 229 isolates were classified under the modern Beijing
subfamily. These results indicate that the Beljing genotype, especially the ancient
Beijing subfamily was the predominant genetic lineages in Aichi Prefecture.

In addition, we applied a further 12 loci VNTR analysis of three genotypes
comprising more than 20 isolates with the same JATA12-VNTR genotype detected. A
comparison of the year of isolation of these isolates showed that most isolates of the
same genotype were classified in the same year of isolation, but seven isolates were
more than three years apart. Although more detailed analysis of isolates of the same
genotypes with different years of isolation is needed, it is suggested that
epidemiological studies on the same genotype of JATA12-VNTR and the additional 12
loci could lead to an estimate of MTB transmission.

Key words : Mycobacterium tuberculosis, variable numbers of tandem repeats (VNTR),

Simpson’s Diversity Index, Predicted genetic lineage
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ZMENTHEEINEZELLIMIRICEALEZEZIHAD
FBHAES K UEHETM

WAZSE, BRA)Id T, ZHE

7

b
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HE, LOTMIERIC7 Z7HAPDBALEOZEENMBELE R FEN2EMICHEAEL

TWad, La2L,

L2 ExEmIZ,
FROMRHE G B L O mERAEZIT - 72,

BALEZZ7 7HAOREANNSCZEZDOBFEMEIZOWTOREITD R, Emk
NTHEINTEZLDIZOWTORMET —F 1T,

L o3I T dh o eEatfli o —B) &

BEANT2020FE05 2022 FFICMITEN7Z L6 T MIRICEBALEZZ 7H
FRPEMEE F TCOFRELSIE L 16S rRNA E s 1.

cytochrome b I in 8 L O cytochrome ¢ Hin F D E M KB H %2 AT L 7= R . B
154l A DS B, vaV "7 7 (46 iR), -7 7 GEE), 7ad "7 7 (1EEK), &
v=r 7 7 (LER) S 7 7 (L EER) ZRIE L7z, LC-MS/MS Z Ty a7 7|
FT7r,ra ATy k=77 YHFEFITI7OT e FEXor (TTX) & HE

L7=H.
XN ho Tz,

F—U—F: L3I,

F X

LTI EIFAVY, AT, A
HFrIT, UFXREOHMLDORHTH D,
AUVVHOMANERTHDL L O T I
., MO EMIEECHET SO, LbT
PO RSCHBRME, EEEHBLOZ 094
MIBANTDHZENBLL AN,

JEAE 55 il 4 VR BE D 58 4 (B B IE 4y i 3 4F)
WEmo 17 7 OfEHKRIZONWT) T, @
HCaR S Al BEAL . JRENER A0 7
TOWRFBENBD OV ELTEY P,
RIWHE O 7 7 ORFITREFAEES 6 58
2EBEEREHWEND, . 2ETE TV
RLLTMIMIC T 7 oMM 2R A L ElIY
TOHEFANRES N & 2T, Tk 26
FEICRIAIX 77 ks HEoEE

WFERNOMEEN S TTX ORFFEER (10.8 /M) I — 7 33_ o b3, TTX T/ H

77, M, T ha R hE v, R

il (2 DWW T O FEEAE A & B IR IRICR
H L., 7 ZIRBANEG A~ st 2R 7= 2,
Lod TR ERRETL LTI D A
MEzlETHDIREIOLI OO, LT
TEFEICT7 THEANDIEA LSS TR O
WHEIZ XD [EUT 5 2 & & g - 5T
EFOBAENPRET Y, Lo TREEN2E
2 (e B THDEMENTY IR ADEF N
BEHRE SR TnD,

77%7 b Ry (LLF TTXOEE
W7 RN A L, BRSO MR O BE
PMERGETFT N DAL F T v X NVITHES
LR ELEENT2MkECHD, 77
B X D R AR T E R T L OV e R
SECIR A HL AL, EIE O %A 13 M R #E Tt T
THZENHDH YV, 7T OBmNITT SO
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OB L > TR DI, FA—FET
LI L - TR | FH U8RI
LoTERZGEELHD, —FH., 77 0%
H 10 MU/g L FoGa. BRI L T
E hoRELAELR S BRITRVNEINLTY
L0, ROV IR E AR & X
nNTHBY, ITTX 2FOFFIIN» L L -
T HEMAITITIN O TTX B ERFE I Wb &
WOHBELHD Y, UL, LTI,
IR AN LTe 7 77 0 M oo FH B S0 2 D 5 1
oW TORE DA BN CHE
INZbDICHOVWTHEINTZHET — %
=R AN
AMFZETIE, L O30T 5o %24 ERT
OD—BhEtFTHrtrHMIZ, BN THES
NEELOTIMLETHICEALLE Y ZJHADORE
B L OHEEREZ T 12,

MHEERE
1.5 #

ZH LN T 2020 4R 0 B 2022 SR IC KBS
MTERN, LOETMILRICEBALEZ 70
e EHEE S EmRKERRE L0 5
Snh7borEE Lz, F—BIZKET
SN bor1o>0uy LT, 2T Y
N (No. 1-27) 154 il & & BRI L 7=, B
IEA T 5 ET—30CTHBREEL=,
2. 5%

1) A5

7 UM L HEE SRR 154 K &
BPHICOBE L, KEELSB KRG DN
Z— v R X O OBk o S 5y A
RiEDBRE 72 E O S & FERBEMB T Tl
2L, BLRXLTOREET- 2 91,

WIZCHEMABRIEB L OBER V- T1

&1 PCR RIG&EH

f# & 9> DNA Z iy L . PCR(polymerase
chain reaction)iE%Z H W C#E s 1 % H IR
L 7=, PCR HYWE PE¥ 13X DNA B H2 M 5L Bl 51 ik
EWHEICL Y 7 7O 2T 72, T
bbb SWEAEOH RS %2 25 mg BRELL |
DNeasy Blood & Tissue Kit(Qiagen, Germany)
IZE > TDNA ZHH L7z, 7 7 OHEFAD 25 mg
W= e W AT 2 REMEMA L7z, 16S rRNA
AR 1 H 43 Ik . cytochrome b (cyt b)E
a4 fEIE B L O cytochrome ¢ (eyt ¢)
B FE A g+ 5 3EBEO T T A
~—Z MM L. PCR ))& 2 1E TaKaRa Ex Tagq
(TaKaRa Bio, Japan) % H W7z, &SR
FEARRELB L OEHRPLEFE L, B
FHEKZ LICR IO KD ITHEE LT PCRK
i EEW) % Wizard SV Gel and PCR Clean-up
System (Promega, USA)Z AW TR L 7-% .
Big Dye Terminator Kit ver3.1 (Thermo
Fisher Scientific, USA) Z W7 & A L
7 by =7 = RIEI TR 2 IR E L
T 3 DM BB 5 2 nucleotide BLAST
(https://blast.ncbi.nlm.nih. gov/Blast.
cgi) TR L., @AIZHE 99.0% L LD
FMEZ2 A3 505 2 KICHEEZRE LT,
2) LC-MS/MSIZ & 5 TTX @ Bl %E

FEH BB R—FfEHW S 7 7 H
P S e DR O TGS el gL e
\ZHE U - FERE MEVE T TTX i L7z, &
b aEoly, A EEICGDLEIMEK =
WO Lz, o BEifemELo T = — 78
PR A\ 2 i EE (43 i 5y F & 10, 000 Ultrafree—
MC, Millipore, USA)(Zi@id X+, TTX /54T
B & LT LC-MS/MS 5 TAT o 7o, I i
BT o v LFEHE (k) "o TTX %
A L7z,

s 16S rRNA

Cytochrome /o Cytochrome ¢ WA 7 /V¥K

Initial denaturation -

94°C5 % 94°C5 % 1

98°C 10 # 94°C 30 94°C 30
PCR S Jits 55°C 30 7 50°C 1%y 52°C 40 35
72°C 30 ® 72°C 1%y 72°C 1%y
Extension - 72°C 10 4y 72°C 10 4 1
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& 1% LC-MS/MS (ACQUITY UPLC-
A T v A SN b §

o AT 2
Class/TQD, Waters, USA).

Atlantis HILIC Silica(3 um, 2. 1X150 mm,

Waters, USA) ZfEiH L7, BEIFHIZ AT &
=KUY/, B:0.1%FEAKERE L., ¥
il A=90%, ZHBAAETE 10 70 T A=40% Y

=777 vy NOWESKMETHHITL T,
BEFH O W #EIL 0.2 nl/min & L., Bk %
5 uLIEALLE, TIXOHRMBIEZ=L 27 ha X
T —AF U AMEER YT 0 7FE— F, MRM
(Multiple Reaction Monitoring)E— K%

BHL. v —H%—AF 2 &1L Tn/z 320,
FaX s hAF L Tn/z 162 Z i 19,

BEBLUER
SEICKDHETEHA

AL L THWE 7 7 HE Ao KT e
X5 AL 11 AT, 154 H{ED 5 5 140 {H
RN 30mm L F DO/ 4 X Th o7, f
FHOMKEIZFEY 17.7+8. 1 nn T, HEE X P
¥]152+0.2 mg Th o 7=, FEEPFEMEE T
BEL.BLXILVTONEEIToTE T A,
153 A AR XM B D RER 28 /LS i,
JERITEAZE L TN, B RT
JBESE LI, 205 H 148 ERITKE
Z/NBR 2N 43 A LT 7= A3, 5 fE 4K (No. 101,
13-1, 14-1, 18-1, 26-16) 1% & F (2 /N A3 A

,.l.s
’ﬁ

1)

No. 1-1

1cm

No. 15-2

1cm

B 1

LodMIRISGEALIZ-7#A

Lol YD LEAK (No. 1-1) IR
IR ARORHRHE R RSN T ., KEFIZE
BRSNS, YR TTBLUSND T
JrHER I N, BiEOoAEITANEAL
TWH2b0H%<, B THETL2DILRE
%E'C‘§5*D fi (E! l)o L E)?‘jﬂlj:nn &-ﬁx,7\]/
o7 ZHEMBRIL, M BE O TREZKR TV D
TR, KADRBEAL TV ARVWEA D
oD LD, ﬁ;ﬁé/\i”ﬁﬁ%ﬁfx: En%

<V AEHHNICITBLETFRAS R E LRV
LEZR DI,
2) BEEFREFICE AR

L7 DNA 2880 . LT, I b= K
U 7 DNA @ 16S rRNA, cyt b B X W eyt ¢
iR TR EMET S5 74 ~—%2HW\T
Bin FHEIE 21TV, HEIEPEY % Nucleotide
BLAST TH &R L 7=, i A1 3B ik T 16S rRNA
BILWeyt bBEEFHEHEOZNLZNITK L
T 99.0% LA b oo 3 F B B oo 8 R M % o=
Az oI ETIESNA TS 7,
ABFZECIE, BAE TR SR 2 HEKIC,
< OABOBEEEIORGENT T O LN
TW5% eyt c BB FHEIKZ N2 7 3 Mk D
WHEC A ZfENT L, 2 fHICRE TX 22 )
ST A . eyt cﬁfﬁ%’bﬁﬂ?%iﬁbﬂﬂél E Iz H
Wiz, FURE R E ISR L7 M RS o

MM % £ 2-1,2 15/ L7,

No. 14-1

1cm

(No. 1-1:HH5+3745 No. 14-1:8+2745, No.15-2:>=2D4,
No.26-1:>0H/NT75 ; TNEFNDBFIEEFEMNICE D)
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& 2-1 ELTFETICKSATEH
16S rRNA Cytochrome b Cytochrome ¢ Fish species
Concordance rate Scientific name
Lot No. Tdentity (%) Japanese common nhame
1-1 572/574 431/435 644/648 Arathr?n hjspj?bs
99. 7% 99% 99. 4% Y FI 7T
10-1 570/570 A/ i B Lagocephalus Inermis
. 434/435% 648/649* 5
13-1 100% 98. 9-99. 8% 99. 7-99. 9% 7T
14-1 410/423* . . .
570/570 s Takifugu vermicularis
18-1 L00% 414/423 STy
26-16 96. 9-97. 9%
r
567/570 i?i;igg# Lagocephalus ]agocepba]us
5 fEfA 99. 5% 96. 5-97. 4% I HT T
569/569 435/435 652/652 Lagocephalus cheesemanii
e 100% 100% 100% s ay Ty
568/569 422/423 Takifugu oblongus
99. 8% 99. 8% X7 T
572/572 % 652/652 Lagocephalus sceleratus
159 100% ) 100% tr=vT7Y
649/652 Lagocephalus lunaris
99. 5% APV

T E 95, 0% DL E O EEES OAREME A IR LIz O B h fid LTz,
ZEME Y 7L & OFRIREIMEDS 95. 0% AR 2R LTV 5,
FlE L-faffiz R g 74 b TR LT,

X HIRES| DRI BN TE 2o T,
H#e MEMSEDS R DEEN S D255 277,

R 2-2 BIETFENICK SHREHR

16S rRNA

Cytochrome b

Cytochrome ¢

Concordance rate

Fish species
Scientific name

Lot No. Tdentity (%) Japanese common name
542/542% 100%
546/546% 100%
545/548% 99. 4%
548/549% 99. 8% 415/415 645/647 Lagocephalus spadiceus
565/568% 99. 5% 100% 99. 7% DA=E/ A/
1-2~ 566/569% 99. 4%
27-1 567/569% 99. 7%
569/569% 100%
146 {1 566/569 Lagocephalus inermis
99. 5% 77
414/415 Takifugu rubripes
99. 7% Nz
556/569 402/402 645/647 Lagocephalus cheesemanii
97% 100% 99. 7% V=S asa/)
eyt bB X W eyt o Bn T RER O EERLAIT 4 I8RO BT LT,

Yo Tl 95.0%LL EDEEEEAI ORI AR LIz RO & 5o Lz,
ZERRIEY > 7 v & OFFRIPEDS 95. 0% Kl 27~ LT B
REL-AErETICIAAA T4 N TRLT,
#: RN R DEED S 55 57T,
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JBRRSETYANT ZTRUSNNO 7 7 L HE%E
L7z No. 1-1 1%, 16S rRNA {5 7-HI. cyt
b BIZFHEBOWTNOHEE TS ¥ F I
7 2" (Accession No. AB742006, Accession
No. AP019603) & 99.0% LA ko i F il 51
HRMWMZ R L, o7 7 FE iR % o R
ERBDOONR NPT (F— X IERR),
YV I 7 F Arothron hispidus & ¥|B L7,

PRTTEESEL, KRIT/NBB RS
g o 7= 5 & (No. 10-1, 13-1, 14-1, 18-
1,26-16) (% 16S rRNA Bz FHEIKTH F 7
27" (Accession No. KT718800)., ;v 7 7
(Accession No. KT718812) B X O 7 = ¥
717 7 (Accession No. KT718801) o #fg K fid
FlE 99.0% L EoMEMEEZ R LT, cyt b
Eis ¢ fE TIE S 7 27 (Accession No.
KT933000) & 99.0% LA EDFARM %~ L .
+ 37 7 (Accession No. KT696365), 7 <
# 7 7 (Accession No. KT696356) & I%
99. 0% LL F ORI o7, L., #F
77 EDORBIZE VT 99.0% 2L T o 5
Bl O FFRIME 2 R T S B Do io o,
cyt ¢ ARk OB ILEL Y & g L 7o,
51 7 7 (Accession No. KP266776) ¢&
99. 0% LA E DM Z 7 L, fiid 99. 0% &
W Chollnd, 7V Lagocephalus
inermis & ¥R L 72,

PRTTRESEL, KRN B RS
itz 148 fE & 2 fil & (No.11-1 & No. 15-
2) 1Fft o> 146 B & & 16S rRNA O AH [A] 14 23
BloTWizo 8z Rd . No. 11-1 % 16S
rRNA B XN eyt bR T, 7 07
7 (2 fH3k & 12 Accession No. MT903226)
& 100% —H L, B2 Mo 7
(Accession No. KT718808, Accession No.
KT696361) & 1A LR > TR o
Tele® | eyt ¢ BinF HHE O AR Y & g
L7, Za¥% X7 7 (Accession No. 0Q700360)
£ 99.0% L EoMREMEEZ R LD, 71
Y7 J Lagocephalus cheesemanii & |
Bl L7, No.15-2 1% 16S rRNA i# fx ¥ fHIK T
¥ =77 (Accession No. MH550879) &
100% — % L7 23, eyt b BB T HHIK Tl &
BB D A 73 T & 37 HE L LN T2 S 22
ST, £ T, eyt ciBAin T HE O KA S

BREWN LT R . B =27 7 (Accession
No. MH550879) & 100% — £t L 7=, & 2 4l
D K7 Y% X7 7 (Accession No. KF489625) &
X 3EERE LD L I6STRNA B X W eyt bl
fr 1 fEIE T 99. 0% LL LA %2 R 3 A
MW Z e, B =v7 7 Lagocephalus
sceleratus & ¥ B L 7=,

PRT TR LS LT D 146 fE{K (No. 1-2
~27-1)1% 16S rRNA A FfHIK T v+ A
7 7" (Accession No. 0M899632) o i 3 fic 51|
£ 99.4~100% DO FHEMEZ = L, 4 fEK D I
fENT LTz eyt b BRI TIR, e AT
7" (Accession No. AP009538) Mg FLfd % &
100% —F L 7=, 16S rRNA B L O eyt b E1ix
- RE I8k o> [ FE 4 A (2 99. 0 % BL b o> #A R &
RIMO 7 THIE AL NI &b,
146 fHA 2T a7 Lagocephalus
spadiceus & B L 7=,

RELE L7 7 Hf 154 HIAD S B, v
o oN T 7 (146 f@K) . S 7 7 (6 EAR)
suaH "7 7 AEE), BEr=r770M#
), ¥y ¥ > 77 QA EEK)D 5 FEEHO 7 7
Hen R E S e, BAREWEED v
7 7T (GEEE 10 MU/g RiE) & ST
B BEMEANTHRESNEZLDLTIC
BALZ 7 Z7HAIT 94% BNy av 7 7
Tholtlcd, TNUNOLNREALELLT %
BTG OMBEREIIRD TRV EE X
bivs,

cyt c iz FHEE OB ERYIZ, 2R D
T A RS OMITIZ L > TTF — & X
— ZA{k4 % DNA barcoding i &\ 9 F [ TH)
ME, L0 %< ok S o5 ek
MTTHLNTEY, FEEN T 7 O R
BN EAAMETCH D LT 2R ERDHD Y,
AFFEICEWTH 16S rRNA B L WY eyt b D
2 BB T IR TE T, eyt c BIET
fE I O M ALY 2 O TR BI R RE I 72 o T
BERNBELNT-Z ENnD, WD iETIX
M TERNWT THEBFEMEL, 3 BIEF
KA A EDECHITTH5Z T, LD
EAEE AR BN RRICR D EBE LB
7=,

F72, eyt bBIW eyt ciEisFEILE
MiEB X OBEH O PCRIEESIMETIZ 7
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USHoRFE (DX 7 FA U)K S
e, R 1OERESFEERFNTHZLTY
JREZBERMICHET LT, |
BrE L7 7HRBIIREDOI X 7 F4 T
WIRALTWDZHEDOTHDLEED, LT %
MERHICTHEOREHRBETCHZ 7 F AU
O DNAMNBALEZZEICEY, @HMED
S TITEERY AT CE R o AR
HENRE 2N,

3)LC-MS/MS 2 & 5 TTX D& H

B A AT IO YL, B
T 77O EE LR T 7@ EE
LRRR), 7o "7 7 (1 fEE 1K), &
v=rv 77 QK RE), et T s
(5 fE & 5 f k) D FUEHIZ DUy T LC-MS/MS %
HWTTIX o &iTol, et "7 7%
30 mPh EoEEEZME LAELEZ, W
OB B B TTX O RFFRERH] (10,8 43) I &
— 7RO ENT, ITX I Shino
o REFMELT,ITXEEREE =T
T O~wAra~v T T AERLEX2),

TTX 2 % 5 J|

'6.!:-:':bcl":.tc'9'x,'

Lagocephalus sceleratus

_\4'1\- JLa
P bl STV
11.00 12.00

Tirme:

Tgbo ' tho ' mbo | sbo

00

K2 TrARMEDUEZEEREEZVITTD
LC-MS/NS # O< r4'5 L

ARl REE L TTX 28 E Lz~ 7 HMA
DIL, YaYRTT sah TS
T IR I TS, =
77 OB I OEEILSE (10-99 MU/g) .
VY FI T TOMAITTE R, KEITEE L
~UL(100-999 MU/g) D &M & K> 2 & A
HEInNTWs, Wbhwd [H7 7] &&h
LZERAARTO7 7 THD W KBS T
THMBNTHREINTE 7 JHEAND TTX 1T
Bt Sh7enolen, 5% LLTMLAED
LAV EFIM T A oI, TTX O #F M
Iz, BALLEZEZ7 7 HADEIEBLOL
LT OEBEEICOVWTHRHNT OLERD D,

TFEH

BEZ, LTI 7 7HAEANRERBALLES
A, BREAEEICES X EINEER L S
oz eng<, "WiE - lREEHEOAHEN
REw, EHREILR2VE 007 7 HMHN
BALZLLT ZBRXIZLAEOEE~DK
BT O THERWETI2HENH O V., K
TlIZBWTbHREDOERETCH-7Z, LAL
NG HEBOINE S L2 HE AT TTX
ERAETOIHRELHLDL LS V) A% D
7 M o B B B X OV PERT M ok e
MR EEZITONLERND D, KFEMNL S
THMLMBICEALEZ 7 THMAICET 2742
PR D —Bh 720, A% 7 ZHMAOEME
I T — 2 N ERE S, EEMNENK VL
HIWE S A 72 31T 1 R 58 8L o F% T o e A
HZEEMET D,

B

KW 2 BT 5 CH-0 ., 8B X
NI W& E Lin, & m R KERR
BoEBICEHVEZLET, A2 JE L
WrhiZExEF Lz, PURKEBIOT L=
B OB RRICHE# - L E S, F/2, LC-
MS/MS %2 ZH 5 W72 &  TTX ATz >\ T
THBELTESWE LEEHAELFHRMESE
HMEIZCOME OFRICEH N LET,

S & Xk
DB, KHE &, LT, Rk
—, AR —R, EESE®H _: L3
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Species Identification and Toxicity Evaluation of Pufferfish
Juveniles GContaminating Whitebait Products caught in

Aichi Prefecture, Japan.

Nao Yamamoto, Akiko Hasegawa, Yoshihiro Yasui

In recent years, there have been incidents nationwide of processed whitebait
products being contaminated with pufferfish juveniles, which has become a food safety
concern. However, there are few reports on the species identification and toxicity of
pufferfish juveniles, and there is no survey data on pufferfish juveniles caught in Aichi
Prefecture, Japan. In order to evaluate the food safety of whitebait products
contaminated with pufferfish juveniles, we determined the species and toxicity of
pufferfish juveniles contaminating whitebait products processed between 2020 and
2022 in the prefecture.

Morphological classification using a stereomicroscope and partial sequence
analysis of the 16S rRNA gene, the cytochrome b gene or cytochrome ¢ gene identified
154 pufferfish samples, including146 Lagocephalus spadiceus, 5 Lagocephalus inermis,
1 Lagocephalus cheesemanii, 1 Lagocephalus sceleratus, and 1 Arothron hispidus.

We measured Tetrodotoxin (TTX) in the identified pufferfish juveniles using liquid
chromatography-tandem mass, but no peak was observed at the TTX retention time
(10.8 min) from any of the specimens.

Keywords: whitebait products, pufferfish, juvenile, tetrodotoxin, species identification
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Survey of disinfection by-products of cut vegetables

Ayaka Urabe, Akihiro Unno, Kaho Hosono, Koji Tomita, Takashi Tanahashi

Consumption of cut vegetables has been increasing in recent years. Cut vegetables
are generally disinfected with sodium hypochlorite in the process, but there is concern
that trihalomethanes, suggested as carcinogens, is formed as by-products. In fact,
there was a report that high concentrations of chloroform were remained in some cut
vegetables. Therefore, we investigated the contamination of trihalomethanes about 9
cut cabbages and 8 chopped green onions distributed in Aichi prefecture. As a result of
the factual investigation, chloroform, one type of trihalomethanes, was detected in 1
chopped green onion. However, the health effects were considered low because the
amount of detected chloroform was less than the allowable daily intake from tap water.
In addition, we investigated whether trihalomethanes are formed by chlorine
disinfection of cut vegetables, and only chloroform was detected. To avoid eating cut
vegetables remaining chloroform, we examined useful methods of removing chloroform
that can do at home. We compared running water washing with immersion washing
using tap water, and the amount of chloroform was reduced to the same level as that
contained in the tap water used for washing in both cases. Moreover, immersion
washing was more effective than running water washing in removing chloroform. From
the above data, it was concluded that immersion washing with tap water is a useful
method for removing chloroform in cut vegetables.

Key words : Cut vegetables, Trihalomethane, Chloroform, HS-GC/MS
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HECHW, TENENOEEIZOWT Y —
NR—=DFE YVl EETREEZRD 2,
WEREFIBREREICIVEEREL T,

BRERUER

1. M Cs REHRDOERER

2012 FEJE N D 2022 4F I FE i L 7= ik 4t
P Cs MADOANREZ R 2 1T Lz, REHT
871 72 7=, 2012 L X 117 30 L |
2013 AE LA IZAEM 90 R CTHER L C W 2
DL 2020 EELIREIIH M am U A L XK
PIEWC X DB INOEELZ T, REIX
R 50 HRRREICHE A L, 2019 EEE T
. FHOBERIZEEY 30 fFRE ., KIE
W 20 fFREFEC. T OMICEIE, 4. AR
K, BED, WEARLR R EORELIT-
TUWTZ 3, 2020 X RIEY & KEW D I
Fht L 7,

2. BESRH
EREOHERMFZER 3T L, WE

B DMK DB IZEY T 0.84 g/ecm®* ThH Y |
WL A X TRy XY EOHEE G &
PEWNIZ B DS/ S W A A b iviz, JGE
R I KEY ., BEM CTRIFR 2 23 5 M
A0, &L RERMICIXA O MEBE R
Tz, HEME s & EPE BTCs o E
ETFREOCFEHMEIZ, CoRMETHIZIE
2.5 Bq/ke LA FTH o 7=,

3. WM CsEHERADIKR

EE NRELL kg Cs Bt &z
GawmEE LT, BMEERIC B2 &
iR OFERME 2% 41278 LT, 2012 4F
JEMN D 2022 4EE £ TICHMA 21T > -4 871
o5 6 Biix 48 1 (5.5%) | k2 1% 823
HBThole, ZOMMIZHEEM (K1) 28
2 HMIKIT Ao 72,2012 4E FE v B 2019 4F
kT, B 4a~8 HEREE (BB R
4.4%~8.9%) TIZIERIZ VW TH o =23,
2020 AR DARE 1T A AR & &b I R
I AN, BB TIXEEY
4.5% (14 /310 ) KEM 15.3% (33
/216 ) . 8 1.2% (1 #F/82 )
TKEWEREED TEZI BB IR TV,
KEEWY O HEI AL 2012 FE 25 2019 4
FEOMMB TIZ 10% 75 256% CTHBE L T

e, B, RETHEORKRICL D EEOD
R D TIE, 2020 4EEELIRE . AR EIRE . MR

BB RKE B LTV DA, 2020 4FFE L
e b REMA B OMAERREINLTWVD,
L, THIZIE NSRBI & F
NTWDHZEICEEREET D,

BEY . KEWY K OFFEO & B B O ik
W EFERNCES IR L, YA X7,
DAY X, VI U056 IFEEEERE S
NTWE, I oA 12 BIEETHBMET
HYBREFIZTI00% o7, VAV X, VA
ZarbmEmWEILSE TREBILTWE,

WG PE Cs DM S 37z B K PE W o A E
a2 SEMNICE 6 IR LTZ, AFEMITAR
BROERER EHR FHRRLESRTH-
oo KEWMTIXIU IS X, T 04O
ELTHRHBBR R L, BEMTIET A 57
OFEME L TRERR, BMERNZLIET L
ni-,
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®2 MEHE Cs REHHDERER

R 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  #&FH ()

<HERBEKR> 11 5 5 5 5 5 5 5 5 2 53
<‘Fg> 13 10 9 10 10 10 10 5 1 78
<—fREAm > 84 68 71 70 70 70 70 65 45 45 38 696
EEY 30 30 30 30 30 30 30 30 25 25 20 310

KEEY) 26 20 20 20 20 20 20 20 20 15 15 216
BEY 11 3 5 5 5 5 5 5 44

& 10 10 10 10 10 10 10 5 5 2 82

Dt 7 5 6 5 5 5 5 5 1 44
<HAFRHEHR> 9 5 5 5 5 5 5 5 44
AL #E 117 88 90 90 90 90 90 80 45 50 41 871

x3 BIESEH

s " ) E R Cs R FIRME  Cs & FIRIE
(g/cm?) -1 () -8 (Ba/kg) : *F-¥) (Ba/kg) : *F-¥)
<HREFK > 53 1.01 1902 0.79 0.87
<AF > 78 0.96 1914 2.15 2.27
< RG>
BEREY) 310 0. 64 3679 2.13 2.28
KEEW) 216 0.96 4274 2.24 2.37
HEEY) 44 1. 00 2203 2.11 2.22
EAE e 82 0.91 2979 1.96 2.11
F D 44 0. 99 1924 2.15 2.18
<HIRHEmN> 44 0.87 3535 2. 40 2.53
Kt 871 0.84 3324 2.07 2.21

&4 REE Cs IEIEHE - BRBAIGEEOEREBRUVEEDIKR

R 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

S Tk 117 83 90 90 90 90 90 80 45 50 41 871

5 bizMEL 111 81 85 82 86 83 84 75 45 50 41 823

5 B 6 7 5 8 4 7 6 5 0 0 0 48

o= (%) 5.1 8.0 5.6 8.9 4.4 7.8 6.7 6.3 0.0 0.0 0.0 5.5

Y K 30 30 30 30 30 30 30 30 25 25 20 310

5 LI 2 1 1 3 1 2 1 3 0 0 0 14

B (%) 6.7 3.3 3.3 10.0 3.3 6.7 3.3 10.0 0.0 0.0 0.0 4.5

KEEW) AR 26 20 20 20 20 20 20 20 20 15 15 216

5 LMK 4 5 4 5 3 5 5 2 0 0 0 33

B (%) 15.4 25.0 20.0 25.0 15.0 25.0 25.0 10.0 0.0 0.0 0.0 15.3

E2cr| FRASK 10 10 10 10 10 10 10 5 0 5 2 82

D B 0 1 0 0 0 0 0 1

B (%) 0.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2
<4[FH>

AR 278,275 335,860 314,216 340,311 322,563 306,623 299,424 284,931 54,412 41,361 36,309 2,614,285

JEMEEEE 2,372 1,025 565 291 461 200 313 166 127 157 135 5,812

FEMEERDEE (%) 0.85 0.31 0.18 0. 09 0.14 0.07 0. 10 0. 06 0.23 0.38 0. 37 0.22
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=5 GHEAKEHE Cs BBHERIADERHEFS
- BAEGRE BatE KRR Bk
FEFEE 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ) o) A
<HFEM) > 2 1 1 3 1 2 1 3 0 0 0 14 296 310 4.5
vAET 1 1 1 1 1 2 1 3 11 10 21 52. 4
PV=AE 1 1 2 5 7 28.6
~A R 1 1 18 19 5.3
<IKPEW) > 4 5 4 5 3 5 5 2 0 0 0 33 183 216 15.3
T 7% 2 3 2 3 2 14 1 15 93.3
VI U 1 1 3 1 2 2 2 12 12 100
HLA 2 2 4 16 20 20.0
TAFA 1 1 15 16 6.3
BN 1 12 13 7.7
FEA 1 1 5 6 16.7
<F®fE> 0 1 0 0 0 0 0 0 0 0 0 1 81 82 1.2
K. 1 1 5 6 16. 7
KeEt 6 7 5 8 4 7 6 5 0 0 0 48
*x6 mBRMETE Cs FIERIKD A
AR ERE RBRE BN SFR O OEBER MASINR FER KRR
<ZFEY > 2 6 4 1 1 14
A BT 6 4 1 11
RV A 2 2
~A BT 1 L
<IKPEH > 26 5 1 1 33
T ¥ 14 14
I U 11 1 12
LA 4
TAFA 1 1
VA 1 1
T XA 1 1
<FH > 1 1
PN 1 1
fE 28 6 6 4 1 1 1 1 48

4. WEtHE Cs BEDIKR

HCHPE PCs PR BE &R PTCs IRE O A
SHEDERMES X 1 IR Lz, BEPE Cs
REAFHEIX 2013 5 2018 4 2
JT, REEABIZVICL b S R E
]S 2 B AVTZ A, 2020 4R FE IR A 2 8 B
KXZHWT 5 &L IS CsiITmtiEh
R o 1o, 2020 LIRS FHENIZ IR o TR
MEEOHWX  aHEIWMAINLTWE
=, MEROBO P ABREOERD —D
EEZLND,

WO PE Cs I 2B FHE O &0 B B RHER &
F TR LTz, BEPEW TIL 2012 FE £ D 70. 4
Ba/kg & B — 7 12D L JKFEY TIiX 2013 4

FED 74.1 Ba/kg & B — 7 IZWA BRI N A5
Nio, Bt tE Cs IREGFHEORE TiX, v
XN 217.0 Ba/kg, IRWT A
% 7 )3 154. 6 Ba/kg, > 7 7 A 101. 2 Bq/kg
Thoto, DI XD XD KA THEK
L0 HUHYE Cs R A AR 2R bE 23 B 2 & 8K
TRV LEaRTRBY, ThizENMNT D
fEREEBEIZLOND, FTEREEMTIEIIA X
T ORE M Cs IBEN @ WEMICH D 2019
EEIZBWTS 32.1 Bg/kg il &SN Tz,
F 8T AE B TR S v 7 BB PCs 1R
BB CsREEZZNRENEGFLIZME
L BiCs/PBCs OB R LTz, B PCs
R EPE BTCs X b ICEAEIICH D
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140 140
RS - < E ) SN 2 EY) —_— R
~ 120 120
i
S~
8 100 \\ 100
% 80 N 80 &
e \ i
60 60 &
% \/\
igj 40 \ 40
& N
X 20 i 20
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
B HETHCSEEAHHEDE RIS TR
#7 MBS Cs BESFHE (Ba/kg) DEXRMETE
EEE RRfRE 2012 2013 2014 2015 2016 2017 2018 2019 #&dt (Ba/ke)
< BPEEW > HE 70. 4 6.1 14.0 27.4 3.4 12.9 2.1 32.1 168. 4
A &4 n=ll 66. 0 6.1 14.0 18.0 3.4 12.9 2.1 32.1 154. 6
W= A E n=2 4.4 3.9 8.3
~A 27 n=1 5.5 5.5
<IKPEM > & F 54.4 74.1 66.0 50.6 38.5 52.0 42.5 13.6 391.7
U HYX  n=l4 50.0 50.0 25.0 32.0 40.2 19.8 217.0
TS5 UF =12 1.0 16.0 25.6 6.5 11.8 16.7 13.6 101. 2
H LA n=4 33.0 13.1 46. 1
U n=1 17.0 17.0
T A A n=1 6.0 6.0
FHA n=1 4.4 4.4

£8 AL Cs & RREHE 0 DA BESHE
RU %Cs/ Y Cs D AERHETS

/L—‘E}“iﬂ——‘ 134CS (Bq/kg) 137CS (Bq/kg) 134CS/]37CS
2012 39.6 85. 6 0. 46
2013 26.1 58.3 0. 45
2014 17.8 60. 2 0. 30
2015 12. 5 64. 8 0.19
2016 5.0 37.0 0.14
2017 1.5 62. 2 0.02
2018 0.0 44. 4 0.00
2019 2.0 43.3 0.05
o 104. 5 455. 8 0.23

RO X/ -, L DMEHE Cs BRHEIKR

(2012 FEE~2022 &£E)
(=<4 it RREF ()

TFURAY 23 23
A BT 10 11 21
~A X7 18 1 19
T X 17 17
TRAY 17 17
T )X 4 4
= s 4 4
F A=A 2 2
X ) ARG 95 12 107

K10 A 27 BREHFERBGHE Cs RHEKR & ETDRE

e BB RRER(E)  BURE Cs A RHMEO IR EFIH
e i fik 0 0 0
R A 5 1 6 6.1 Bg/ke
7 5 10 15 0.9~66.0 Bq/kg
A % 0 0 0
wwE () 10 11 21
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2017 FPELARE . B PiCs 1IXIF & AR
MER TV, ZAIE S Cs oW BEiY
a9 W] 28 B B E BTCs D FY 30 AR IT B S
PEPICs I 2FELELEH W EEKBL TW
HEBZOND, A BCs & B
B1Cs O IX 2012 FEFE D 0. 46 7 5 2019 4EJE
X 0.05 ~JEA L Cwiz, e Pics & ik
SHPE PTCs DR RBIR E O B (11Cs/PTCs)
TR F A ORECEERRESEICL > TR
EEND D Z b Cs ORI HE
ER AT IZENTE, BEE K
HE TN U 72 i H M PCs/PTCs bl

WHRAERIZIEL Tholt dh T Y,
£ S AN e LR IR S S

Mo TEALT 225, KEEIZIB T D Mtk

MBEOE=Z U THERD O T D L

N3 K B () o 1P4Cs/1PTCs D ik 2013
H0.53, 2019 4F 0.08 & 4 [l i & [A] 72 BE
Thol, TNHDOZ L, KFEORK
KOS YE Cs 1368 B 5 — 8 9 H b >k 23
ETHY, BRI REBLTND
ZERTRBIND,

5. ¥/ 2ELILOMEHE Cs REKR

¥ ) BT M Cs OBATAREA & 101
ZERHMEINTEY S Cs R &
LT WEEHO -S> THD, IITK )
TN QR E Cs R A R Lz, i
BRI, ¥/ a3l LT, 7 AP,
AR A, 2 X U ATE
ARFI0T K EZRAE LI &2 A, EE Cs
R LIE0EI A 1Mk~ A 201
tChote, VA X7 OB E
Cs BHRIM AR 10 I2R Lz, BrERAK 11
D H B FEARIREE 10 74, BIE LS 11
EIFEAEDRRARRE LT, 2, 10
WLl A4 27 AR Ev A 27T 45
5] > F8 A B [ O 8k T e b O PE Cs B EHE
DEmoloDIXIR AR A % 7 (2012 4
FE . B PE) @ 66.0 Bq/ke TH o 7=,

FLEH
BT OB Cs oBREICEBW T, WA
IR R E 871 tho M & K hE L 7= /5 2% .
5.5% DO E & T IRMZ 8B 2 5 S

PE Cs M L7oas, FRYEME 2 8 2 25 (X
o T, HEPE Cs X EIWCKED., BED
PhEEn Ty, Ty vt UD
X, AL EEVESTHRESN
TW, 7B T O S Cs B IL4E ~
WM &0 . F I BRI o 4 )
BB PCs IR BAE IS L A M 0
&R TCs @ H T RO IR F L TR T
LTHED, ZHEEEE o3 s iz
RIBERED RS RB LD EZZLND,
RO X D50 E 1 s
PCsickdbDTHDY | HHE P'Cs WY
HAEBBAHI0OETHDLZ END, 2D
RIS B LA EBIZOND, T
FTORAEICIBNT, KA E L THEEMECs
DRI 2BMbHDLENDL, BROR
BEMRT D72DITA5 % b YE Cs OB
WHEBRLTWBERZILDL EEZZOLND,

& & 3k
DJEAETTBAE B ORHNEYE O xR
EHWRICOWT (20234 12 A 11 H#
) : https://www. mhlw. go. jp/content/
000982235, pdf
2) JE A GG R R R A 2 A R %

Bk FEGEAE 0 R B KEDE O M
WEREICHOWT” |, ¥Rk 234 4 H 4 H
(2011)

VEATBEERE MR MLL R E @
o “RBEKEWDSEOBRSEDERAEIC
DWT”, FRk 244 3 A 12 H, BZEH
0312 %5 7 & (2012)

@ﬁ%ﬁﬁ%ééé:m%%m%%y)—
A No.T 7~ =1v LG KKK
YAy HAXRZ v A MY —. 101- 114,

2020.

5) BA G A0 5 AFE A AR R (2023
12 A 31 HEAE) : https://www. mhlw. g
0. jp/content/11135000/001190370. pdf

6) M E NI+ NDEBRERE v & — i+
WEEEHFE X —RENNT A —F

U —X 3 WKL EY~DKHEYE
DO¥FT. 31-45, 1992.

7)Ezure H: Calculation of atom rations
of ¥Cs/"%Cs, "Eu/"®"Cs and Pu/U, burnup
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Analysis of Radioactive Materials in Food in Aichi

Prefecture (FY2012 - FY2022)

Tomoya Nagase, Ryuuji Satou, Hitomi Niimi, Takashi Tanahashi

The accident at Fukushima Daiichi Nuclear Power Station in 2011 resulted in food
contamination by radioactive materials, and radioactive substances were detected in
various foods. The Ministry of Health, Labour and Welfare (MHLW) established
provisional regulatory values and began regulating radioactive substances in food, and
subsequently established new regulatory values for radioactive substances on April 1,
2012. In this study, we analyzed the detection status of radioactive substances
(radioactive cesium, hereinafter referred to as radioactive Cs) in food conducted at our
laboratory from FY2012 to FY2022, when the new regulatory values were applied, with
the aim of contributing to basic data for ensuring food safety. As a result, a total of
871 tests were conducted during the study period, and the detection rate of samples
exceeding the lower limit of quantification was 5.5%, but there were no detections
above regulatory values. Radioactive Cs were mainly detected in fishery and
agricultural products, with a particularly high probability of whitebait, smelt, and
shiitake mushrooms. In addition, the ratio of 134Cs decreased markedly in both annual
transitions, and the ratio of 134Cs/137Cs decreased. Although the concentration of Cs in
foods i1s decreasing on an annual basis, it is necessary to keep observation on the
situation as some samples are still detected.

Key words: food, Radioactive cesium(Cs)
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A modified high-resolution melting-based assay (HRM) to identify the

SARS-CoV-2 N501Y variant

Aoki A1, Adachi H, Mori Y, [to M, Sato K, Kinoshita M, Kuriki M, Okuda K, Sakakibara

T, Okamoto Y1, Jinno H!
1Faculty of Pharmacy, Meijo University

Journal of virological methods 314:114678. doi:10.1016/j.jviromet.2023.114678(2023)

High-resolution melting (HRM) analysis
is a PCR-based method that can be used as
a screening assay to identify SARS-CoV-2
variants. However, conventional HRM assays
hardly detect slight melting temperature
differences at the A-T to T-A transversion.
As the N501Y substitution results from A-
T to T-A transversion in A23063, few or no
studies have shown that a conventional
HRM assay can identify N501Y variants.
This study successfully developed an HRM
assay for identifying the N501Y mutation.
Two HRM assays were used in the N501
site because the discrimination results
were affected by the virus copy numbers.
One is a conventional HRM assay (detectable

at 103-106 copies/mL) and the other is a
modified HRM assay by adding the wild-
type fragment (detectable at 105-1010
copies/mL). Using viral RNAs from cultured
variants (Alpha, Beta, and Gamma), a
modified HRM assay correctly identified
three N501Y variants because of high-
copy-number RNAs in those viral samples.
The sensitivity and specificity of the N501Y
assay were 93.3% and 100%, respectively,
based on 209 clinical samples (105 for
N501; 104 for N501Y). These results suggest
that our HRM-based assay is a powerful
tool for rapidly identifying various SARS-
CoV-2 variants.

Establishment of measles virus receptor—-expressing Vero cells lacking
functional poliovirus receptors

Someya K!.2, Okemoto-Nakamura Y3, Kurata T4, Kanbayashi D4, Saito N, [tamochi M5,
Otsuki N1.2, Hanada K6, Takeda M?1:2

1Department of Virology III, National Institute of Infectious Diseases, 2Global
Specialized Laboratory for Measles and Rubella, The World Health Organization,
3Department of Biochemistry and Cell Biology, National Institute of Infectious
Diseases, 4Osaka Institute of Public Health, 5Toyama Institute of Health, 6Department
of Quality Assurance and Radiological Protection, National Institute of Infectious
Diseases

Microbiology and Immunology 67(3):166-170. doi:10.1111/1348-0421.13047(2023)
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Global efforts are underway to eliminate eradication. To support global efforts, we
measles and rubella, and active viral established new PV-non-susceptible cell
surveillance is the key to achieving this lines that are useful for the isolation of

goal. In addition, the World Health measles virus (MeV) and rubella virus
Organization announced guidelines for (RuV) (Vero APVR1/2 hSLAM+). In the cell
handling materials potentially infectious lines, MeV and RuV replicated efficiently,
for poliovirus (PV) to minimize the risk of with no concern regarding PV replication.
PV reintroduction and to achieve PV

ERNBREDCEY IR (VDI FUFHERERREZ TR

BIIGEF
] %5 £ ¥ 67 (5) 113, 2023

2022 4F 11 A 17 B\ [ W5 o B Bl 2 © B 1 ARTHEOWAT O ARENE &2 B B~ & Mk
SN TR NEHESFES TSN ZRIRYLIE (COVID-19, FHitE A > 7 v v
T, TTHIMRETE b MEW THHEMEE RS U ANWAKYIE) D NE v 7 AZEN L
fEF OB LA (KO L A), 2021 FFI2E & T7oo & BAZ[EAEE 2> DRI 3T TIAT S A
L CIREAIEREZH D TR L 72512 SR TRON - ~A o X —F | s
DONWTIRAREZH, aeFM\MIcs Wy CTEEHR RIS S R Y i B | /AT = FNR S (V)
R 2 T D Mg & NS = 1A R e E W Y E (T T F 7 v 7 =T B
(V> AU, BARKLBEEN, B E BV /) CH AN AREYIE) ORI E R LT
WD IEBERE) . F L ERPRRCE Ok s & H HOMELTL LI,

HFP - RPRBRENATEELTILF I L v Y X real-time RT-PCR i& @ 5% ff

BubkE—1', HARVETS, i EL BHRAF., RHAEH. WREHE . B+ EHKXK
B RHEFL BB OB BEAWMEZ . K OEAT. KHEFT KB R HFT
Ve R AE MR TR T, T RE R AT AE MR SR AT, 8 (L R AT AR SR T L Y R B R A A FE AR AF SR T
PR EURA AR BRBEO R AT, SR AR BRI ST T, T E SRR REAF SR T U A L R =

I73 JEL IR AR W R HE I ) 44.(4) 150-51, 2023

BRIZ F5 L OVEVE VL E IR O JEH L L 72 g BURS VANABInFEERICHBRECTCE, FH
ZHOKPIETH Y, MAICK 282Kk MBRHEEFREREBEO CtEL L &
D HILDH, AR, WFE O R EZ B A, B YA NABE T B TIEmEEO
L. ERGFENIERT - WA~ = = Ct IXRIZECHo7c, BB YA L ABIEF
TNLE - RBREREREE>E 1 RTS B CIEEMBEHE XL EEREECZSY
B L7z, T Ct Al 0.61+0.53 (L +EAERFE) K

BERBL 77 LA Z— TRl EL o Te i, HIESDOEEITIEFIZRE
BOWTHEDITHREOKEKRELZH W, HTHY, +HICEHIMALbDLEE X
FE R HIE ORI 21T o2& 2 A & ST,
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A B R R 1. 2 T o4 BB R H IE TR ENSHRNICHEE B L OCRZ A %
MO FORERLHEFEERSSCLET D Z K TEH I &b, BB - BIZ ORI K
R EANARE T, PEEE S 45 HUM R ik =g T A~OIARE RIS,
BB AERWI LR RINT, KIE

KbEDHEBEaOFIA4IILRFAE (NIJIs) APz FERYUFBREBEKS—A
FJURIZTDNT

HH O BEAR L W AR AR G, e . DIRE S, REBEE S,
NBIRHLT, B0 WS, BRMBEEAEMER. WEFHE Y, TEM O BEARZ Y KB
m R BB EE VL, OEFREREMAENEE X —

VESLRGIEM T U A VR T, P ERREEREE X — | TRERE AR, T
WERGAEMZERT, ° B ERMAVIET. © R R 2R o F — T B AR TSR
AT, S BRI BR R A e T, P B IL R AR, P RARREEFEE X — Rkl
WRERBE AN v 2 — L REEREE 2 — 1w R RO BR 5 A 0 T

I3 JEL I A W i HE I R 44.(7) 1103-105, 2023

NIJIs (New Integrated Japanese Sewage E QAL END, FAKHF @ SARS-CoV-2
Investigation for COVID-19) Y u ¥ = 7 TAEICE Y HTeZ & oz, ik, Hf
MiX. 2020 4F 7 HiZH 4 S vl TR OB MOANBELY R -7 DD, 12 M
B aw S A A (SARS-CoV-2) FH& 7 = ELMBIZTARFO Y AV AFHEMI L E
xV FOBHTHDLH, DHETIT, KAV B L C N7z 2 #ifEF A 0 %L SE S 14 it E% A%
FEREKY — XA T 2 (EYLE AT T3 K H D SARS-CoV-2 B 4K il 2 4% 4L 3~
HAEFE) XD TKRKFORY AT A LA SHFZE 2 £ LT &, FRIETIX. FAK
A A MG AR (MU A 84T o T H D SARS-CoV-2 7 /7 A tHIC B9 5 &
o, BFoMEmry V=2 ZEMHL B OIE2, R FBREKYT — A
oo, KRFE, BHEhxxwdy (B4 BHL# T AEIEH LI FIEOBRES, 90 A E R
W BOR A JE T, Mg A, [E ST Y E iF DREOREMREIT > T,
gept ORBAF) CTHERK S 72 BFZEBEAY 2020

WEE (2018-2022 & F) ORIV ADFHERRES K UVRARERE —BRER
TFRRELY

N A EZHEREEEAENR (EREEE. RAFAERM) . AHERER !, FHhEsL 2 w52
BT = N A B - NI -

VEINTL R YIEME TR AT U A VA . PENEYEM AT RYERE Y X —

953 LI AR W B I R 44 (8) 1120-122, 2023

YIE AT FRIFRE ISR T 2R U 4= & E TR WFE R EIZ BT PR R AR
HRHEZ, AU AT T D EZEE 2 EE W72 b N PSRRI OMEZIT > TV
L., RO TPHEREBREZXS 2D0® e T, RIEALARY AU 7 F > (IPV) #
BHicdT a2 2B ELT, AR E AL D 2018~2022 FEEIZFEE S L7z R Y A
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BZEREOHKREZL CICHERNRE O T
PigflE 2 T, IBFOHBIZ O TH
A EAT o T2,
TORER, U FUBRET S AT D
T RXTOEMTIS %LU EThoT, £z,
2018 FEEFH AL TIXIT & A E DA

%

n©s

HEOMKRRFINE —2022 F£&

KAz 1. | AL 2, Ak =2 HH &
it R TR (B &0 B A/ A B3R AT ith)
VE ST YR IE R GE T U A L R =
975 JEL I AR W R HE I R 44.(9) 1140-142, 2023
2022 M R YLE AT TR A L 0 | B
OPEREEIRNE £ & O, LI OHIKRAM
ERBENPOBITHEORELZ T 5, f#
ANEZHDbO0, BBiria 6 20 HLLFEIC
W LMD 1 BEBICIXIZIEHET S L EN
TWADED, 1ICEELZEZO/NE~D
U F oM AL TS, £72,2020 4
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Changes in zinc and manganese concentrations in cisplatin-induced acute

kidney injury

Yamamoto Y1, Hotta Y!.2, Tomita N!, Naiki-Ito A3, Kitagawa A!, Kuboshiki U!, Hagita
T1, Noda M!, Sanagawa Al.2, Kataoka T4, Kondo M2, Furukawa-Hibi Y!.2.4, Takahashi
S3, Kimura K1.2.4

1Department of Hospital Pharmacy, Nagoya City University Graduate School of
Pharmaceutical Sciences, 2Department of Pharmacy, Nagoya City University Hospital,
3Department of Experimental Pathology and Tumor Biology, Nagoya City University
Graduate School of Medical Sciences, 4Department of Clinical Pharmaceutics, Nagoya
City University Graduate School of Medical Sciences

Biochemistry and Biophysics Reports 33:101422. do0i:10.1016/j.bbrep.2023.101422(2023)

Cisplatin (CDDP) is a widely used Therefore, we examined the effects of CDDP

anticancer drug, but acute kidney injury (3 mg/kg, i.p.) administration on serum and
(AKI) is one of the most important dose- urinary Zn and Mn concentrations in rats.
limiting factors. Trace metal elements are The results showed that urinary excretion
present in various concentrations in the of Zn and Mn increased in CDDP-treated
body and play an important role in rats 5 days after administration. Also, 5
maintaining normal vital functions. However, days after administration, pyknosis, nuclear
the relationship between CDDP-induced loss, loss of the brush border membrane,
AKI and trace metal elements is unknown. and DNA fragmentation were observed, and
In this study, we cultured human renal serum creatinine and blood urea nitrogen
proximal tubular epithelial cells in the levels were found to be significantly
presence of CDDP (0, 12.5, 25, 50 pM) and increased. These data suggested that 24-h
analyzed the concentration of trace elements excretion of Zn and Mn might reflect on
in medium after 24 h. We found that CDDP CDDP induced nephropathy. Monitoring
significantly increased the concentrations urinary Zn and Mn excretion may be
of zinc (Zn) and manganese (Mn) in medium beneficial in detecting AKI, but further
and significantly decreased them in lysate. studies are needed for clinical application.
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The relationship between changes
pathological

condition and disease status

in serum element concentrations and

in Japanese multiple myeloma

patients: A pilot study and literature review

Yamamoto Y!, Kondo M2:3, Hotta Y!.3.4, Tashiro Y4, Sanagawa A1.3.4, Kataoka T 3.5,
Furukawa-Hibi Y3.4, R1 M6 Komatsu H6, Iida S6, Kimura K1.3.4
1Department of Hospital Pharmacy, Nagoya City University Graduate School

of Pharmaceutical Sciences, 2Department of Pharmacy, Nagoya City University

Hospital East Medical Center, 3Department of Clinical Pharmaceutics, Nagoya

City University Graduate School of Medical Sciences, 4Department of Pharmacy,

Nagoya City University Hospital, Department of Pharmacology, Graduate

School of Pharmaceutical Sciences Chiba Institute of Science, 6Department

of Hematology and Oncology, Nagoya City University Graduate School of

Medical Science

Asian Pacific Journal of Cancer Prevention 24(7):2493-2503. doi:10.31557/

APJCP.2023.24.7.2493(2023)

Multiple myeloma (MM) is a rare cancer,
and information on its pathological
condition and serum element levels is
lacking. In this pilot study, we examined
serum element concentrations in Japanese
patients with MM by a comprehensive
multi-element analysis. Thisis a case-
control study of 12 Japanese patients
diagnosed with MM at the Nagoya City
University Hospital between 2008 and
2013. Blood samples were taken, at the
initial diagnosis and at relapse. The
serum concentrations of 12 elements were
analyzed by inductively coupled plasma
mass spectrometry and compared between
MM patients and non-MM volunteers.
We also analyzed the correlation between
serum element concentrations and

laboratory values related to disease

status and tumor volume of MM. We
found that
copper (Cu), molybdenum (Mo), and

serum chromium (Cr),

barium (Ba) concentrations were
significantly increased in MM patients.
Ba was significantly increased in MM
patients, suggesting an association with
bone lesions. There was no consistent
trend between these elements and
existing indices related to MM tumor
volume and disease status. Although
this is a pilot study, serum Cr, Cu, Mo,
and Ba concentrations were found to be
significantly elevated in MM patients.
Further studies with large sample
sizes are needed, since the changes in
serum concentrations of these elements
may reflect the pathological condition
of MM.
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