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Investigation for Simultaneous Analysis of Pesticides
in Nuts and Seed with QUEChERS Method

Eri NAKAE - Mana MINAMIURA - Chisana UWATOKO - Erika TAKEDA and Masami KAMI

# g

BAPIERE T 2 REO—FHBRIEZ O W T, &
Avrfiraimin CFEk 17 4 1 A 24 BN, BZ2RE
0124001 &) IZX W EDHHRTND. EBIZ, Tk 19
£ 11 A 156 AfFT, RZHE 1115001 75 (AL 22 4F
12 A—HE) I2ky, TRAFICERE T 2 EE%EIC
B9 5 RBRIE OISR A K712 V) (LU,
HA RTGA T D) PRSIz, WHITED LR
ELSN O FE TR Z Ei T 2556, £ ORBRIEN T
A RTALVOHBEGHA L TNWD I Ea2EiT oI L
T, WENTE D HBRIE & RS BRIE L B s b.
R 2 —IZBWTIE, QuEChERS I X
2 JEPEM TR R AL (LU, B RERE
T2) ZWENLL, HA KT A ATHENZ S RN & 5=
i L7 Z & &S Lz 2. ABFIE T, FEEEOMRE
MBEVEMOYERZ B E L, £9, ZEOMFICo0
T, A RBRIEORLIEEDHEIL S FRE T 5%
BGRE LTz, SBIZ, A BT A ATHE> TS MR
I LD THIET 5.

DS~
1. &

ABHZIE, REEANTHRELTWDETEEHN,
SNVTHE—E L. EBIZEH LARWESIT/ VT
U CHEIRAT L, FEHIRRCARE L CHV V.

2. HEF

GC-MS/MS DOIEAESIIMAMIE T (KR - GC/MS
FARRIEAEERKR 7 7 Vv —7 364 {LEW,
LC-MS/MS DOFEHE LT E £ 7 A L AFGHEE (k) il
LC/MS HEIKRATEERIKR 4 7 Vv—7 116 (k&M%
A=,

BILBLZ VW n-~nd Yy, hxmy, TRy,
TER=PMIABLOAY ) —/MIETE LT A VA
FOCHIEE (%) RFRRRIESIT 4, HEoKEE~ 7 %
VUL, JZUME=F N U AKX ONE T
U W AFATE L7 A L AFGHIEE () Sk %,

- 47

7 T UFRKFE T N Y T A LS AKX R R ()
fURFRR A, LC-MS/MS BaEhEH ok, 25 2 —
BXOEHET =0 MIETE L7 A VAR
(%) o LC/MS 7' L— & -,

KU W, F7 2T Vb ) B
=% 2 (1,000 mg) 1% Agilent % Bond Elut C18
(1,000 mg, 6mL), 7777 A hI—AR/=F L
VT IUN-Tae Uy B VEEE S =
Z X SUPELCO £H#2 ENVI-Carb II/PSA (500 mg
/500 mg, 6 mL) ThHo7-.
3. KE

GC-MS/MS % Agilent ft#i 27 v~ 757
GC7890B # & UM+ #E & 43 Tt 7000D %,
LC-MS/MS (% Waters Lk a~ K277 7
ACQUITY UPLC H-Class v A7 A8 L OEHHVE
B Hrat Xevo TQ-S micro Z1fi ] L7-.
3 V1% National # MX-X107 %, /A€o A
— X KINEMATICA #! Polytron PT-10-35 GT %, =
DI R RV T s Ny «F7 aY
— X (#F) # himac CR2IN %, o—# U —T /KL
—Z—3v~ MY (KR L RES00 ¥ LU RE8O1 %
EA L.
4. RIESEH
GC-MS/MSH X ULC-MS/MSOHIESRH %23 1
BILOFE 2 ITRLE.
# 1 GC-MS/MS &4

77 A VF-5MS 30 m x 250 pm x 0.25 pm

F—7 ViR 70°C (2 min) - 25°C/min - 150°C- 3°C/min
- 200°C (0 min) - 8°C/min - 310°C (5 min)

A O E 250°C

XxUvr—H=A He

A F bk EI (70eV)

HEAE—F Splitless, 2 uL

Ah=7 =235 280°C

Y A 150°C

it B 1.5 mL/min Constant Flow




#< 2 LC-MS/MS &S

7 A ACQUITY UPLC BEH C18 1.7 pm,
2.1 mm x 100 mm

77 KR 50C

BE)H AW - 5 mMEFBET VE=U A

Bifi : 5 mMEEET v E = A A K ) — VKK
it 0.4 mL/min
J7IVxv bR B%IEE : 5%—5% 1 min)—95% (15 min)
—95%(20 min)—5%(20.1 min)
Stop time 25 min

7 — ¥ BiA 2 min ~ 20 min
EAR 2uL

Source Temperature 150°C
Capillary Voltage 3000V

A ALk ESI+), ESIC)

5. MERABDIAR

REBSEROFAM 7 o — 2RI R L. £9, 37k
500g # 50 mL AR Y o v’ L U BUEEICREVERY,
K10 mL #IEMENZ, 15 2fE L. 2T
T h=hFU/V 10 mL ZIEMIZINZ, EEFETTA
=T 1M L7z, Wi, Efkr U oLal g,
I U= NV UATKR 1 g, 7 b
Uo7 L 15K 0.5 g, Bkt~ 2> U hdg%k
WINLT 1R <IgE 5 L=, 2R C 3,000 rpm
10 sy iz B L 7.

RIS, HENEH1I0mLOTE h=rJ L Ta5F
4> a=r7 17 Bond Elut C18 I =% 7 LIZiEL
SO EBOT® b= U VEE EMEIZ 4 mLEA
L7, S=HT7 M2V F—_"—%28HL, 20mL O7
¥ b=~ UL TR L7z, i & R, 100 mL
DOF AT Z 2 ZEYR Lz, T AT Z X 2 (2RI
L7RiE, a—2 ) —x oK L—Z—% v, 40°C
DKW TR L7z,

FARAMT Z 222 2mLOT7E b=t bz
(B DIRIK & N2 THRIE 2R LTz, BRfRZ D HH 0
10 mL o7& F= kUL ML (3DIRE T2
F 4 a=27 L= ENVI-CarbII/PSA 2 =5 T AlC
HEALRZ., FE, FART7I723i22mLO7 % =
U NV @DIRIREINZ, [FEROEEE LT,
WIZF A7 Z 23N 10 mL o7& F= kU L/ k
N @DIRKE AT, BSBERAHTT7 T A2
NOEEDEZRMEL, VY — _"—%8EkkL
ENVI-CarbII/PSA 2 =47 AZEALZ. E5IZ,
FEROBIEZ 2 [\l L7z, WML, 100 mL @
T2 T T 22 ZEYL L.

F AT Z 22 2B LIRIRIE, v—& U —x
R —4% =%\, 40°COKIE ECHRIEREME L=, #
[E TR CREEM AR T L, BROBREIT, ZERX0
TTHRELE. 7 Frh-~FP o (LDIRE CEREY
VIR, B &R CIERMIZ 2 mLISERL

#UEFS.00 g (50 mL L)
K10 mLAFM# ., 15 53
TEh=RV 10 mL @00
FEVTAR (14

Hlkrryoal1g

X UBEF NI ULAT K 1 g

I T RU U ALK 0.5 g

AW~ XU b4 g

1RFFRE S

3,000 rpm T1053 1053

C183=#724(1,000 mg)

SR (72 =ROVE) 4 mLA ERECEA

7 b= FUL 20 mLTEH

40°CLLF T, B

e a 78 b= R UV RLE (3 )IRIE2 mL CERGERR )
ENVI-Carb II/PSA I =% 7 A(500 mg/500 mg)

VR 2 =4 T AITHEA

TEr=RAIML T A3 DIBIK2 mLT7 7ANE YRS, Pk A
TRr=RVML (3R 10 mL 3[AITT T ATNABEL, B T
b3 40°CLL T CIRE B

EFRLE T CHLE

TEZ T b~ FY U (LDIRET HE Y X RBRE T2 mLICER

0.5 mLAREBREIZ 57
ZEHREE FCREE
T e (LD C2AE AR A% )=/ mLCHiR

0.2 umAY T T T ANA—THil

GC-MS/MS [(#F10.5 g/mL) LC-MS/MS |GiX#40.5 g/mL)
X Zwr—i—h

7= GRBRIK ).

DAZERBRIK T 2RO BRE 1 0.6 mL gRIRL, %3
K FCHZE Lictk, A%/ —N% 1 mLINZ TR
fiEL, 0.2um DAL T L7 4 NV —%HNTAHEL
7= GBI, =51z, BRI 27 % hrh-~F
PU(CDIRE T 2 AR L7 GBI . S8R 1T
% LC-MS/MS, BRI % GC-MS/MS % HU N Tor
L7=.

6. IZERRDIAR

GC-MS/MS/Ti3 BIRE R ZEh25, 5, 1
5, 25, 37.5 ng/mLIZ72 5 L 92, EMERKET 7
7 REIN B EME L TR DN RBRIRI CAIR L, ~ b
U v 7 ZARNEERERRR GREF 0.5 g fH%4/mL) %7
L7-.

LC-MS/MS/ T34 RRRIRE S £ € 2.5, 5, 15,
25, 37.5 ng/mLIZ72% & 9 \THEHERIR & A % ) —)L
THR LR L7~
7. ZLMEETE

BRPEE, FRBto7 7 o7 B AL, TR
e —782NWZ %, HOLNUOMRLE. B
FE, TR LOSEPEEOFME, R 140
2 2% (0.01 pgl/g, 0.05pnglg), PHTE2, 5 AL
A IERERIZ K v FEE L 7=

R D BN, WS 0.01 pgl/g DGE,
B 70%~120%, DHTHEE 25% A, SN FEEE 30%
A, WINPEEE 0.05 pglg DA, BEIE 70%~120%,

0.5 mL& BRE 1257
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DHTREEE 15% A0, BPIREEE 20% A0 & L7z,

w2
1. HHEHOR

TAM O HED TN RIZ G- 2 DB OV TR L
7o USINEIGRER DELEEN 70%~120% TH HbA
WL, BWHoORECTREREIIR O o7 L
L, TZMELOHATIE, BRIENA~OMHBEE DR
B, IR Z EMEIZ 4 mLyEd 5 2 & 3R EE
ThH-oT-.
2. BANGAERIE & DELE

HAERERTE & B REBRTEIZ DWW T, YRR A

0.01 pg/g AN L7 iIMIEIGASR 2 560 L, [BILR)S

Hy
fel 22

70%~120% DL AW E i Li- & 2 A, BiERE
aiﬁfawoeybwf:.

. BEMETHERER

7J4’ NI A AZHE, BEEE, MRS L Ok
FEDOFHlZATVY, A (B, B & b AEME A 729),
B (A DA THEEED 50%~150%), C (A LIS CHEE

30%~50%%H L< i 150%~) BLO D (FE
30% AN S L<IX, FE, SR BEE 27 S 72
V) D 4 ODHEICTFELT.

FMHERHOFEREZFE 3 BLOEK 4 [TRLT.
GC-MS/MS Ti%, 340 {t&#H 214 b&W,
LC-MS/MS Ti% 112 {b&h 73 {baThiA K7
A O BB Z R LTz

#3 GC-MS/MSHEALEW D2 G MR R

1E% ZEOMFE 1EY TEORE
?*ﬁuif::r(pg/g) 0.01 0.05 HIE RN (uglg) 0.01 0.05 FlE
Z Y PR H PUE  OMT SN | BUE OHMT BN M PRI A HE  OMT EWN | BE OMT SN
DCIP 1% 22% 170% | 6% 22% 53% | D MCPB:\: F 68% 2% 7% | 62% 4% 4% | B
VA== A8 7)) 68% 3% 10% | 64% 3% 10% | B [MCPB 70% 5% 10% | 63% 5% 5% | B
Ty LR A 4% 4% 11% | 65% 8% 8% B |[hzx7rIkr I 104% 2% 6% | 93% 4% 4% | A
7Y RZa—L 2% 5% 11% | 62% 7% 8% B [~r7irt—1 96% 1% 6% | 91% 3% 4% | A
XA A X 45% 8% 18% [ 33% 11% 17% | C VA2 o 65% 3% 1% |57% 5% 6% | B
TRz 60% 4% 11% | 54% 5% 6% B (U255 3K 92% 1% 6% | 83% 3% 4% | A
EPTC 34% 8% 25% [ 21% 13% 17% | D |[Fm =1 89% 3% 4% | 81% 4% 4% | A
E7 == 33% 6% 20% | 28% 9% 11%| D (FAThnAT 87% 1% 6% | 80% 3% 3% | A
A B VIR A % 2% 8% | 66% 2% 12% | B |[YwETsFK 89% 4% 6% | 83% 2% 3% | A
TFL—h 37% 6% 17% | 29% 12% 16% | D (7t hrum— 88% 3% 7% | 79% 4% 4% | A
VAV 5 9 59% 2% 10% | 54% 6% 7% B |7mrv ) RARXF L 73% 3% 7% |65% 3% 4% | B
T hYDPTY = 45% 3% 13% | 36% % 1% (¢ 93% 2% 5% | 87% 4% 5% | A
A K7 Y KA 86% 2% 6% | 82% 3% 4% A —AARHPEMTGRLIUER) | 90% 4% 6% | 81% 5% 5% | A
Va-3-E 34 67% 2% 9% | 64% 3% 4% B |[trzuvyr 81% 5% 6% | 75% 4% 5% | A
FAI T A 21% 5% 36% | 183% 7% 34% | D |[REmFH Il 99% 1% 4% | 90% 3% 4% | A
7VIVY 86% 2% 6% | 8% 2% 3% | A F A AT 93% 3% 7% | 83% 1% 3% | A
NN T 2= T =) — )L 86% 1% 4% | 82% 3% 3% A |y AaFy—n 102% 3% 5% | 91% 3% 3% | A
Ay TahLT 93% 1% 4% [ 89% 2% 3% | A [hAZBEHERAFNL 4% 2% 6% | 68% 4% 4% | B
EYR— b 58% 5% 11% | 54% 5% 6% B [7527u—n 88% 3% 5% | 80% 3% 4% | A
XMC 93% 2% 5% | 89% 2% 3% | A |[vAFU 83% 1% 4% | 7% 3% 4% | A
A A b — 92% 1% 8% | 81% 4% 4% A |AHxFxL 95% 2% 5% | 92% 3% 3% | A
FIFEY 50% 3% 8% |43% 3% 5% C [7ARY >~ 81% 3% 4% | 2% 4% 4% | A
FLUAHILT 95% 2% 5% | 90% 2% 3% A |7zrvZmuLkR 63% 2% 9% |54% 4% 5% | B
AR V% 102% 2% 6% | 95% 4% 4% | A |y AFY 61% 13% 20% | 57% 1% 7% | B
TRy a— 89% 4% 7% | 8% 3% 3% | A [FmRARU» 5% 3% 4% | 68% 4% 4% | B
7 m)T hF VR A 61% 2% 9% | 53% 6% % B |vFAENL 90% 1% 5% | 83% 4% 5% | A
F AR S AF L 95% 2% 4% | 87% 2% 3% | A [FrxL TEHIF 95% 3% 5% | 85% 4% 4% | A
CT7z= AT IV 69% 1% 7% | 66% 3% 4% B [V IkzAFL 9% 2% 5% | 0% 4% 4% | A
* h 7 rkA 89% 2% 4% | 80% 3% 3% | A [FAT KUY 6% 2% 5% | 67% 3% 3% | B
THENTNTY v % 1% 9% | 67% 4% 6% B [zrmx#I 100% 3% 7% | 91% 3% 3% | A
TV AT 4T 7 A 99% 4% 5% | 90% 3% 3% | A |[Fx=tuoFFr 92% 4% 6% | 81% 3% 3% | A
s aLT T 7 A 9% 4% 6% | 3% 4% 4% A |Zmb7rxk—1 98% 3% 5% | 94% 5% 5% | A
Yru7 L7 = Rt 136% 3% 3% [124% 3% 6% B |7~ 101% 3% 8% | 89% 5% 5% | A
TN T — L REY 94% 5% 5% | 83% 4% 4% A |PAFrErEZ (B) 97% 3% 5% | 87% 4% 4% | A
FUTATY > 3% 3% 1% | 63% 6% 6% B [vsmoar=F 9% 17% 112%| 6% 35% 66% | D
Yrua kA 99% 1% 6% | 88% 3% 3% A |[=xFaarr 65% 2% 8% |58% 6% 6% | B
26-C/ N IR 96% 1% 3% | 89% 2% 3% | A [¥/7F 93% 1% 5% | 79% 4% 4% | A
RYTALFY v 6% 2% 5% | 63% 6% 6% B |~7F4v 97% 4% 6% | 87% 3% 3% | A
ANKT v T 88% 3% 5% | 82% 4% 4% | A [AhFTFru—n 88% 2% 5% | 80% 4% 4% | A
CF YN VR A 89% 3% 8% | 8% 3% 3% A [yrrE)ER 65% 4% 8% | 57% 6% 7% | B
E)UaRERA 99% 4% 11% | 86% 5% 5% | A |[FARCAALT 1% 4% 9% | 62% 4% 5% | B
g KA R A 82% 2% 4% | 74% 3% 4% A |[PAFLErER(2) 99% 2% 4% | 87% 4% 4% | A
ZATL—h 1,11 61% 4% 8% | 55% 5% 5% B |7ars—nYRrF 2% 2% 1% | 69% 4% 4% | B
AL— b 7% 3% 6% | 65% 4% 4% B [7=vFFr 82% 1% 5% | 6% 3% 4% | A
BHC () 63% 2% 8% | 58% 3% 5% B [v=t7=vhnT 97% 3% 5% | 87% 4% 4% | A
FAA 80% 2% 6% | 73% 4% 4% | A |[vT7FTv 101% 4% 6% | 92% 2% 3% | A
FARAT 4T 7 A 100% 4% 8% | 90% 4% 4% A |7=vTFrEELT 91% 2% 5% | 85% 4% 4% | A
VA rx:—h 132% 3% 4% [129% 4% 5% B |R"FFH 89% 5% 8% | 79% 3% 3% | A
7 80% 2% 5% | 71% 3% 3% A AV T=vRAFR Y 108% 3% 8% | 93% 4% 4% | A
97% 3% 5% | 91% 3% 4% | A |[FUT T AEKL 97% 2% 3% | 89% 3% 4% | A
107% 7% 13% | 100% 9% 9% A (MY ILRER 97% 6% 1% | 90% 5% 5% | A
87% 3% 5% | 8% 5% 5% | A [FrIars—n 104% 2% 5% | 95% 4% 4% | A
87% 3% 6% | 82% 5% 5% A [~z Ip 98% 6% 10% | 96% 5% % | A
% 1% 9% | 6% 2% 4% | A |[ZHIA K 6% 2% 1% | 0% 3% 4% | B
1% 1% 8% | 67% 3% 5% B |[=hteX—nogvyroErL 84% 1% 6% | 71% 5% 5% | A
95% 4% 6% | 93% 3% 4% | A |[FmEKZR 61% 5% 9% |53% 9% 9% | B
7 anNT Ty A 93% 4% 5% | 80% 5% 5% A 99% 4% 6% | 93% 6% 6% | A
rya~<y 90% 3% 4% | 84% 4% 4% | A 110% 8% 8% | 96% 9% 9% | A
E Y 48% 3% 8% | 38% 5% 6% C [F7 A FFH 2 102% 8% 8% | 95% 8% 8% | A
FusY 82% 2% 6% | T1% 4% 4% | A [N F 4 AHY 1% 3% 8% |56% 8% 8% | B
U AT AT = R REY 140% 2% 5% |126% 3% 6% B [v7mry=n 65% 3% 6% |56% 5% 5% | B
CH XY F A (SIRY) 8% 6% 12% | 9% % 8% A |7ar7ererkz (@ E) 99% 5% 6% | 84% 8% 8% | A
BHC (y) 65% 5% 10% | 61% 4% 4% B [xr=rv—n 90% 3% 7% | 82% 6% 6% | A
FIVT R A 0% 3% % | 62% 6% 6% B |71 7m=1 108% 4% 1% | 96% 8% 8% | A
T kA 96% 2% 5% | 90% 3% 3% | A [PAEZA KNI 7% 2% 1% | 65% 6% 6% | B
KRR 1% 3% 6% | 66% 4% 4% B [rUrzaTr=F 31% 6% 40% | 22% 16% 27% | D
TurEHEI R 89% 2% 4% | 81% 6% 6% | A |[ZmYUx—F 73% 14% 19% | 60% 6% 8% | B
Er¥oy 89% 2% 5% | 8% 3% 4% A |4V T=vERA 91% 2% 6% | 78% 6% 6% | A
KAT77IR1 99% 3% 4% | 94% 5% 5% A |V 7=y 2 (D) 82% 9% 14% | 4% 3% 4% A
TAT V) 80% 3% 7% | 74% 3% 4% A |[ZLvRYV I~V 91% 12% 14% [ 66% 8% 8% | B
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#3 GC-MS/MSHEAL A D2 LR bR (

PEX)

9 ZEORE 1 ZEOMFE
RN (nglg) 0.01 0.05 JIE (RO (nglg) 0.01 0.05 HE
&ML H FUE  OHMT N | FUE DHMT  EN 2 PRI H FUE  DMT EWN | FUE DT SN
EURXZ = 69% 1% 6% | 65% 3% 4% B [erv=rEerkz @@ 98% 4% 4% | 8% 6% 6% A
DAL kv % 6% 1% | 68% 4% 4% B |=F7u¥—F 99% 4% % | 88% % % | A
ek RFaYy AES] 85% 4%  12% | 74% 4% 5% A | AR 88% 10% 19% | 84% 5% 6% | A
B—R L 97% 3% 5% | 87% 3% 3% | A |[FTRUFV—1 92% 5% 6% | 80% 8% 8% | A
A W Ik A 90% 3% 8% | 87% 3% 3% A |[YZ7uv Ay I, 98% 3% 3% | 90% 4% 4% | A
FINRY 67% 3% 6% | 61% 7% 8% B |7=vb=z—F 126% 11% 19% |103% 13% 17% | B
ERNNN 80% 3% 1% | 712% 2% 3% | A |[¥FxTxv 29% 4% 55% | 10% 4% 125%| D
BHC (5) 9% 1%  16% | 74% 12% 17% | A [¥F k=R 88% 3% 5% | 76% 4% 5% | A
FU7L—h 52% 1% 6% | 46% 5% 7% C |[gre~<Lr—F 4% 4% 8% | 64% 4% % B
Tz ) FEA—N 51% 4% 11% | 42% 5% 9% C |[7ry3rr 85% 2% 5% | 80% 4% 4% | A
FTEY IHRRA 69% 2% 6% | 61% 5% 5% B |NU7Y A/ =110 99% 4% 6% | 85% 6% 6% | A
A T a_Uk A 97% 2% 4% | 85% 4% 4% A |Fr2y b 27% 6% 29% | 9% 3% 91% | D
XYY =0 89% 2% 7% | 8% 3% 3% | A [YF#I FGED) 86% 13% 13% | 83% 31% 31% | D
AN A a— L 88% 2% 5% | 82% 3% 4% A |7=Ynryy 84% 3% 5% | 74% 8% 8% | A
ANEFF 69% 9% 46% [ 32% 16% 40% | D [AhFL o1 52% 14% 25% | 43% 10% 11% | C
AFHF I 91% 2% 1% [ 82% 3% 3% | A |[FTaFv—u 97% 4% 11% | 90% 6% 12% | A
VAV 2o 46% 3% 11% | 37% 5% % C |Frsnxyr 6% 13% 13% | 72% 8% 14% | A
T rERATF L 53% 5% 9% | 43% 6% 8% C |[vzaxy7rFr 4% 3% 9% | 69% 6% 10% | B
X/ AFAF—h 15% 1% 256% | 4% 3% 42% | D |[PTAT==H> 84% 4% 9% | TT% 6% 10% | A
PACRATIPS 99% 2% 5% | 82% % 1% A |[LAARY>I,0 68% 3% 7% | 55% 8% 14% | B
EY 7=/ vs A (B 81% 3% 7% | 68% 6% 6% B |[t~o=A7krxvF 82% 5% 8% | 70% 7% 10% | A
VA AN 102% 3% 3% | 8% % 1% | A N5y 96% 4% 8% | 87% 8% 9% | A
FRIZELELKRA 97% 3% 6% | 83% 4% 4% A etz by 67% 4% 4% | 56% 8% 15% | B
U2 TR 86% 15% 17% | 79% 13% 13% | A |[=HFz=aFv—1 97% 3% 9% | 88% 4% 6% | A
ALK kv AR 100% 4% 6% | 90% 5% 5% | A |[YEFHIF 107% 8% 10% | 86% 20% 20% | D
TE I u—L 0% 4% 1% | 67% 5% 5% B |[A7=xrvErPzFou 88% 3% 7% | 81% 5% 7% | A
T RALT 7V (@ 48% 9% 16% | 45% 5% % C |[vyv7Fans 7% 2% 8% | 64% % 9% B
T ) FAINT 84% 1% 5% | 76% 5% 5% | A [ZmRAERFT = 73% 9% 9% | 70% 6% 11% | B
DB Y AR R 14% 1% 3% | 3% 5% 40% | D |7kExIFVU K 97% 22% 27% | 94% 7% 9% | A
TSR A 88% 3% 5% | 78% 4% 5% A |BVF T2 FF 97% 2% % | 89% 6% % | A
TN TR 102% 3% 5% | 94% 6% 6% | A |4 TmTAr 103% 4% 11% | 88% 12% 12% | A
< 92% 5% 5% | 8% 5% 5% | A |[Fwia=afy—ul,l 90% 4% 7% | 82% 4% 6% | A
7% 4% 18% [ 58% 8% 12% | B [FhIA KU I,I 84% 3% 8% | 72% % % | A
T =) IKA 101% 7% 9% | 87% 5% 1% | A |[KAAv b 82% 7% 16% | 69% 11% 11% | B
VAV P 2R 2% 4% 5% | 67% 5% 6% B |[E7=r kYU 55% 3% 12% | 44% 9% 11% | C
AFA TS =L 90% 9% 12% | 80% 6% 6% A |EPN 82% 4% 9% | 71% 5% % | A
TN T =L 102% 4% 4% | 90% 5% 5% | A |[FmETFREL—|k 70% 3% 8% | 59% 8% 10% | B
rNUT TV - 97% 2% 5% | 86% 4% 5% | A [E~tmkz 88% 2% 9% | 80% 6% 7% | A
7 F Ak A 52% 6% 10% | 40% 7% 8% C |[t=2yF7=r 81% 3% 7% | 73% 6% 8% | A
ARI A brEY (B 100% 2% 3% | 91% 4% 4% | A |7=/F AT 86% 3% 13% | 89% 4% 6% | A
TNVF XY =)L 97% 4% 5% | 92% 4% 6% | A |[e7=FF—F 95% 6% 7% | 85% 9% 9% | A
TVF T a— 83% 4% 6% | 2% 4% 5% A |Ab¥zmr—n 9% 2% % | 66% 6% 8% B
{AYFuF+T 91% 4% 4% | 82% 5% 5% | A [ERFHV—n 2% 4% 7% |65% 8% 9% | B
AR 79% 2% 3% | 67% 3% 7% B [7=vFunrtyyr 76% 9% 11% | 66% 11% 12% | B
v=a3FY—Lp 93% 3% 13% | 83% 6% 12% | A |[7xz 7 IR 98% 3% 7% | 91% 5% 7% | A
FXGOT Y 76% 4% 10% | 74% 4% 5% | A (A T7 88% 9% 9% | 82% 4% 7% | A
kY 7k & 58% 5% 17% | 48% 6% 11% | C |[F77=>EJF 5% 2% 7% | 65% 7% 8% | B
FILFIR 95% 3% 11% | 8% 5% 7% A |[7=mk=x 91% 8% 8% [83% 7% % | A
TIAT Yy S AFN 92% 3% 7% | 92% 4% 5% | A |[E7=/ v 95% 7% 11% | 5% 7% 8% | A
TruTE = 94% 2% 5% | 90% 4% 5% A = hEY Y — 50% 14% 48% | 34% 14% 35% | D
TN TS = 92% 3% 8% | 89% 5% 6% A |[vmer7ay7 2% 6% 1% | 65% 6% 7% B
DA AN A% 90% 2% % | 7% 4% 1% | A [7F A REL 98% 4% 8% | 94% 5% 7% | A
TruT =V 64% 5% 15% | 58% 6% 9% B |[7=/hFVrI1,0I 52% 8% 13% | 46% 12% 12% | C
NNRF 91% 3% 5% | 83% 3% 5% A [Fhovky 55% 4% 12% | 52% 5% 7% B
TEY A= | 87% 3% 6% | 81% 4% 5% | A |[Ky o 84% 4% 12% | 75% 6% 6% | A
AR TAFNT = % 9% 16% | 2% 6% 8% | A [Ny h¥xHv 9% 3% 9% | 72% 5% 6% | A
A Iy aFY =R Dk 102% 2% % | 89% 4% 6% A LT rER 46% 5% 20% | 36% 8% 10% | C
THaFy - 95% 1% 4% | 91% 3% 4% | A [T HRARATFL 97% 9% 11% | 86% 12% 12% | A
A=PFAZRXZXF L AT, |107T% 6% 16% | 95% 7% 11% | A |[vem kU 1,1 84% 6% 9% | 72% 12% 12% | A
LY FTAAF 90% 5% 5% | 82% 4% 5% A By Taxy Tz 66% 3% 10% | 58% 9% 9% B
ARI/AbBrEY @) 94% 4% % | 87% 4% 6% A |vraky 7T I 90% 4% 13% | 81% 7% 10% | A
JunNT = EN T% 5% 16% [ 18% 1% 1% | A [#7=Ftvh 93% 4% 8% | 8% 6% 7% | A
CINT=FIF 96% 5% 9% | 86% 5% 5% A 7T 2R ELREY 84% 4% 9% | T4% 8% 11% | A
AV ExPFA 83% 9% 11% | 73% 6% % | A |[FIFF X 30% 12% 34% | 27% 11% 14% | D
v7aafy =) 96% 3% 6% | 87T% 6% 6% A |77V F Y~ 80% 9% 21% | T1% 21% 21% | D
Tz ) XY= v 98% 4% % | 90% % % A BT VYRR 92% 3% 7% |81% 7% 8% | A
ERN L 65% 3% 3% | 54% 6% 7% B [7=7V=xn 88% 2% 7% | 79% 5% 7% | A
N H 59% 2% 10% | 50% 8% 9% C [7rvrvHmr=zFL 93% 3% 7% |83% 6% 7% | A
saATREL—hans UL — e ERR) | T4% 4% 5% | 66% 6% 6% B 86% 6% 10% | 71% % % | A
ZaAFARALIL 62% 3% % | 56% % 1% B |v'F7uk% 93% 4% 8% | 82% 6% 7% | A
E AV () 63% 6% 11% | 58% 4% 5% B |[7=/F¥TryTF L 82% 3% 8% | 6% 6% 6% A
EUI Ry s AFN (D) 99% 5% 8% | 92% 4% 4% A |2ERYZBT v 106% 13% 34% | 126% 7% 51% | D
TNT = E AT T 100% 5% 5% | 90% 6% 6% | A |tFax s —n1,1 95% 2% 7% | 92% 2% 2% | A
T =V ANIKRTF A 101% 2% 7% | 88% 5% 5% A |[~ULARU (cis,trans) 49% 4% 12% | 46% 7% 10% | C
Y=afy—n 86% 2% 8% | 7% 6% 6% A By F~N 62% 3% 12% | 55% 6% 9% B
FxHIXor 100% 2% 4% | 97% 3% 4% | A |FAFxraFfV—u 88% 3% 7% | 84% 4% 5% | A
TF A 82% 2% 8% | 68% 7% 1% B |AxvRary—n 99% 3% 7% | 97% 4% 8% | A
TNT VY A 105% 10% 10% | 94% 12% 12% | A |7 107% 1% 9% |105% 4% 9% | A
AT m =)L 95% 9% 10% | 85% 10% 10% | A 65% 5% 8% | 56% 8% 8% B
AT w R A 70% 5% 8% | 59% 8% 8% B 102% 3% 9% | 94% 6% 8% | A
FYT YRR 9% 6% 9% | 86% 6% 6% A 100% 1% 7% | 98% 3% 6% | A
T YA F KA 72% 17% 30% | 61% 29% 29% | D 9% 1% 9% | 71% 8% 10% | A
NPT xR 91% 5% 11% | 86% 4% 4% | A 74% 5% 12% | 65% 9% 11% | B
A VXS T =TT 90% 3% 11% | 78% 5% 6% A o= rTrY s R 54% 4% 13% | 39% 11% 13% | C
Zap=taz=zr 65% 4% 12% | 47% 1% 8% C [mt7=rFayvr=x 51% 2% 13% | 46% 8% 11% | C
ANT =2 N TV T 94% 3% 4% | 87% 5% 6% | A [ZATRUR—KI,1 91% 3% 11% | 83% 8% 9% | A
HNRT = ) FH v 65% 3% 15% | 55% 8% 10% | B |[vFT7AFT x> 39% 1% 14% | 34% 9% 13% | C
T ) T2V RA 83% 4% 9% | 79% 5% % A 104% 2% 6% [102% 4% 9% | A
TF 4T xR 93% 6% 8% | 83% 8% 8% | A 60% 4% 9% |51% 8% 8% | B
98% 3% 6% | 93% 5% 5% N e N B (CE S R P ) 5% 1% 8% | 62% 8% 9% B
Jura)y—nL1,I1 88% 3% 5% | 84% 5% 6% A |FAIFFHI 90% 5% 12% | 89% 5% 7% | A
X)X T 49% 6% 8% | 43% 4% 6% C |7/ Ux—h-tau- 1,1 1% 10% 16% | 63% 25% 25% | D
TV RAALTZ P T =— b 60% 3% 8% | 54% 5% 6% B |[EF9/nxtory 95% 3% 7% | 83% 5% 6% | A
Fy7uxvzxrrey 94% 3% 9% | 87% 5% 6% A [Y7=z/7a2Fy—n1.1 90% 2% 7% | 88% 4% 6% | A
Lo 93% 4% 8% | 86% 9% 10% | A (A FXHHALT 94% 3% 9% | 98% 3% 5% | A
EY IRy s AF L (E) 97% 2% 6% | 92% 5% 5% A [Frz A by 80% 14% 14% | 61% 15% 15% | D
VDR % 102% 3% 10% | 90% 5% 8% A |[ZrizvagyrvFa 8% 5% 9% | 73% 6% 6% | A
EI7LT =TI 99% 5% 12% | 92% 4% 14% | A [TV ¥R bmbEr 104% 4% 7% |107% 3% 9% | A
ANFH T ) 104% 3% 13% | 99% 4% 15% | A |hATZ=rETF K 2% 1% 5% | 67% 5% 7% B
F=ATa— 96% 3% 14% | 91% 5% 15% | A [FAF Ty b AFIL 81% 4% 8% | 77% 1% 8% | A
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#4 LC-MS/MS*I&At-AM D %24

PRl 2

1Y CFEOME 1EY ZEORHE

RN (nele) 0.01 0.05 I [N (ugle) 0.01 0.05 HE
Z Y PRI B OHMT BN | BE T =R U PRI HE OHMT =N | BEOOMT N
Abamectin Bla 62% 14% 55% | 80% 8% 35% | D |Monolinuron 81% 5% 8% | 87% 4% 4% | A
Acibenzolar-S-methyl 62% 14% 27% [ 62% 9% 9% B |Naproanilide % % 7% | 80% 4% 4% A
Aldicarb 80% 18% 18% | 85% 8% 9% A [Novaluron 8% 20% 20% | 88% 5% 9% A
Aldoxycarb 94% 4% 4% | 94% 2% 3% A [Oryzalin 108% 7% 33% |114% 11% 14% | D
Anilofos 82% 11% 11% | 87% 3% 9% A [Oxamyl 89% 3% 9% [ 92% 1% 2% A
Azamethiphos 62% 11% 17% | 64% 15% 19% | D |Oxaziclomefone 0% 6% 7% | 2% 3% 3% A
Azinphos-methyl 67% 10% 10% | 1% 6% 6% B |Oxycarboxin 31% 32% 70% | 30% 34% 64% | D
Azoxystrobin 106% 13% 15% | 103% 9% 12% | A |Pencycuron 3% 7% 8% | 4% 3% 3% A
Bendiocarb 88% % % | 92% 2% 3% A |Pirimicarb 85% 8% 10% | 86% 4% 4% A
Benzofenap % 10% 10% | 73% 5% 5% A |Propaquizafop 74% 10% 13% | 4% 2% 4% A
Boscalid 86% 8% 14% | 8% 3% 4% A |Pyraclostrobin 86% 8% 9% | 83% 3% 4% A
Butafenacil 55% 13% 18% | 55% 9% 19% | B [Pyrazolynate 22% 19% 94% | 25% 41% 70% | D
Carbaryl 87% 2% 4% | 87% 3% 3% A [Pyriftalid 90% 5% 10% | 87% 5% 5% A
Carbofuran 132% 5% 7% |135% 4% 5% B |Quizalofop-ethyl 1% 9% 9% | 1% 4% 6% A
Carpropamid 80% 6% 8% | 82% 1% 3% A |Silafluofen 49% 16% T4% | 36% 32% 69% | D
Chloridazon 91% 6% 8% [ 90% 2% 3% A [Simeconazole 73% 10% 20% [ 76% 3% 4% A
Chloroxuron 85% 29% 41% [ 91% 6% % D |Spinosyn A 88% T% 12% | 93% 4% 13% | A
Chromafenozide 36% 7% 15% | 38% 4% 4% C |Spinosyn D 82% 16% 31% | 92% 13% 33% | D
Clofentezine 51% 5% 8% | 55% 4% 4% B |Tebufenozide 51% 7% 10% | 50% 3% 5% B
Cloquintocet-mexyl 0% 7% 7% | 3% 3% 3% B |Tebuthiuron 91% 3% 5% | 92% 4% 4% A
Clothianidin 89% 3% 3% | 89% 5% % A |Teflubenzuron 70% 24% 28% | 10% 4% 6% B
Cumyruron 8% 6% % | 91% 3% 3% A |Tetrachlorvinphos 89% 13% 13% | 86% 2% 5% A
Cycloate 40% 29% T71% | 34% 23% 28% | D [Thiabendazole 1% 2% 5% | 2% 2% 9% A
Cyflufenamid 86% 5% 8% | 86% 3% 4% A |Thiacloprid 95% 4% 5% | 95% 3% 3% A
Cyprodinil 58% 8% 18% | 55% 6% 8% B |Thiamethoxam 91% 2% 3% | 93% 4% 4% A
Daimuron 89% 5% 5% | 8% 3% 3% A |Thiodicarb 1% 28% 224% D
Diflubenzuron 93% 12% 12% [ 93% 3% 6% A [Triflumuron 68% T% 13% | 710% 3% 4% B
Dimethirimol 66% 14% 17% [ 67% 5% 6% B |Triticonazole 92% 9% 20% | 100% 7% @ T% A
Diuron 85% 6% 1% | 85% 2% 4% A |Cymoxanil 90% % % | 85% 3% 4% A
Epoxiconazole % 8% 8% | 8% 3% 4% A |Pyrimethanil 65% 8% 13% | 64% 5% % B
Fenamidone 82% 6% 8% | 84% 2% 3% A |Pymetrozine 34% 12% 32% | 37% 17% 20% | D
Fenoxaprop-ethyl 0% 9% 10% | 73% 4% 5% A |Ametryn 4% 8% 8% | 5% 3% 4% A
Fenoxycarb 17% 7% 16% | 18% 2% % D |Carbetamide 96% 4% 4% | 98% 4% 4% A
Fenpyroximat Z 68% 10% 11% [ 71% 2% 6% B |3-Hydroxycarbofuran 96% 8% 8% | 96% 2% 5% A
Fenpyroximat E 66% 8% 8% [ 66% 4% % B |Prometryn 70% 11% 11% [ 1% 5% 5% A
Ferimzone E 8% 5% 7% | 81% 4% 4% A |Bromacil 80% 6% % | 82% 2% 3% A
Ferimzone Z 67% 13% 13% | 78% 9% 9% B |Amitraz 29% 16% 32% | 29% 13% 39% | D
Flufenacet 91% 7% 1% | 94% 2% 2% A [Phoxim 8% 5% 9% | 9% 2% 3% A
Flufenoxuron 9% 8% 8% | 6% 2% 2% A |Fenpropimorph 88% T% 1% | 84% 6% 6% A
Fluridon 90% 8% 8% | 98% 4% 6% A |Cyazofamid 104% 14% 17% | 85% 9% 10% | A
Furametpyr 80% 7% 8% | 8% 4% 4% A |Benalaxyl 83% % 1% | 86% 2% 5% A
Furathiocarb % 11% 11% | 5% 3% 4% A |Flamprop-methyl 89% % 1% | 95% 4% 4% A
Hexaflumuron 86% 29% 38% | 83% 5% 5% D |Triflumizole 6% 7% 10% [ 80% 4% 4% A
Hexythiazox 48% 9% 10% [ 49% 3% 6% C |Clodinafop-propargyl 89% 8% 8% | 90% 3% 3% A
Imazalil 88% 10% 11% [ 89% 7% ™% A |Pentoxazone 1% 7% 9% | 69% 6% 1% B
Imidacloprid 90% 7% 9% | 93% 3% 3% A |Etoxazole 56% 8% 8% |[59% 3% 5% B
Indanofan 84% 8% 8% | 8% 3% 5% A |Mefenpyr-diethyl 5% 7% 12% | 82% 2% 2% A
Indoxacarb 86% 6% 18% | 91% 5% 6% A |Pyrazophos 9% 9% 9% | 9% 3% 5% A
Iprovalicarb 94% % 9% | 96% 4% 4% A |Carbosulfan 27% 0% 141%| 5% 0% 157%| D
Isoxaflutole 64% 13% 16% | 63% 12% 18% | B [Trifloxystrobin 86% 6% 12% | 91% 7% 15% | A
Linuron 82% 13% 13% | 82% 2% 3% A |Benfuracarb 4% 456% 165% | 0% 6% 172%| D
Lufenuron 9% 20% 22% [ 85% T% % A |Carfentrazone-ethyl 92% 17% 17% | 100% 8% 8% A
Mepanipyrim 67% 10% 10% | 68% 2% 4% B |Oxabetrinil 92% 13% 16% | 89% 9% 9% | A
Methabenzthiazuron 80% 6% 7% | 84% 3% 3% A |Triflumizole Metabolite 68% 9% 9% | 4% 2% 6% B
Methiocarb 83% 5% 5% | 84% 3% 3% A |Chlorbufam 9% 19% 22% | 5% 8% 8% A
Methomyl 1556% 8% 8% |160% 2% 3% C

Methoxyfenozide 91% 6% 6% | 93% 3% 3% A

z B

TEOR ARG E L, ERBRE TR Y MR A 52
it L7245 5, GC-MS/MS xt &b &¥d 63%,
LC-MS/MS % 51tAW T 65%7N BFEEfE A 7= L7z,
BEIATS -5 - JeFE 2T, GC-MS/MS x5bé
MTIEONAED 8%, TNV L X 86%, 72\ T A
DR 86%, BT 88%, 7% 85% T ¥, LC-MS/MS
KEALEWTIE I NAE D 52%, T L X 58%,

PN AEDOR 48%, ALY 51%, & 51% ThH
ol TEOFE AT - RFEICH~, GC-MS/MS
RIBALA W TIHRWMEE TH v, LC-MS/MS 5 84bA
W ClEE B T - 7. GC-MS/MS 84t AW T,
BWMEA TH-TZRIRE LT, ZEOREEAE &M
BUVRIATHD LWV EEREEL WD EEZ LR
7o E 7o, mEERERE LM B RBRE R R LT 2 A,

BHE TR ORI 2T 2 L h, @EIERERE & [

FOMWERSH D EEZ, SHOMEIHEHTE 5 L4
WrL7=. A%, SHICOWTHRAL, BREkE o
FEEZ LDy > TWOE T2,

X #R
1D EEAMREL AR [ TIRE T 5%
ST D RBRIE O YRl A KT A T
DT, BLFEE 1115001 5, (CFpk 19 4E 11 A
15 H)
2) FEIHARAR, KHEIER, AL, i
et H—4EH, 54, 43-52 (2019)

7% RLRORAERTE
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Molecular Epidemiological Research of Mycobacterium tuberculosis in Nara Prefecture (2021)

Mika MORIMURA - Keiya TANAKA - Kentaro INOUE « Yumiko INOUE and Yoshie UCHIDA

&

FERZIE, ENEEEDS JOMERE (N0 10 5 A%
T 2B EE L) BRI H D DD,
2020 FOFEEIZEH LT 12,739 AHE SHTH
0, BLEOFELRBIYETH L (EETEE - 2020
o LA SR R o S S T O
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0
000175095_00004.html). ZxRIRIZI51F 5 2020 D
Bre gtz A 0T 133 A CRI4E (186 N) X v
L7c. MfERi310.0 T, AEEE (14.0) LR L,
2EE (10.1) SFRREL T

Rk 28 4RI THEEZIZ B9 2 R e lYYE TRAHREE) 28
BOE S, BB S T R E ORSZREIR A Rl L,
Z ORAERER 2 BRI FR A5 L0550
5T L RSN, HGRAENERT Tl
{5 T ¥ % Variable numbers of tandem repeats

(VNTR) BBINZ L AT AED ST D, KRR
LRBIIE 2013 R BASEZR ) T TR L
L CIRANBEBROMEERZIEL, b ¥ —IZ
BT VNTR A5 4 Fhii L T 5.

AlEl, 2021 TG o 2 — R ST REEEEIC O
VT, VNTR BB % S50 L 7=/ 5% & & D7D THE
+5.

)i

M &EAE

1. ¥

PRI CREEZA & [ S, 2021 FFIT Y ¥
—~PRASALTZ 65 KD S D, MBI TR
B & RE L7 1 #BRZBR< 64 #Ra TRkl 2 i
L7z, BEEHIIE A K OCREEFTHA R D
Al
2. Bi&
1) VNTR 25|

TERZEE 75 O DNA FHUGEIE#R Y D L0 .

VNTR #5%, EWNFELEELE L TRBISATWD
Japan Anti-Tuberculosis Association (JATA) (12)-
VNTR £ 2 25 L7=. PCR &IHIBERDY 0 &LB0

LL, 5oz PCR EMIL, THa—AF WL
TERKEN A FE L, RIEED & Ao KA H R B
L7z, 42 12 BE O R EAN e s — B L T WRRREL S,
[fl—2 A% —LHE LTz,
2) BRI DHEE

Seto & D HIEIZHEV Y, VNTR BIBIFEFLD /85— )
LBfa R HEET 5 MAP (maximum a posteriori)
estimation® ZFI|H L7-.
3) BORE

(JATA) (12)-VNTR 3= TOfElkiZ 35 T PCR

WO HENEN B DI 7e o 7RIS L 16S rRNA Oi#fs
FIRMT 2 ATV AR E L7z,

w2
1. I
FAZTE 64 BROBEFEE R L ORI Bt
X VITRT. AFRBSRBICRS &, 70 il B2 52
BE (81.3%) &V, EilinEHROBKN L o7z, F
7o, AMEAFIVEE HORERIZ 4 1R (6.3%) &
7.

F 1 BEERISI K OPERERE

A i B R Bk Mk it
0~19 0 0 0
20~29 2(2) 0 2(2)
30~39 0 0
40~49 1 2(2) 32)

50~ 59 1 0 1
60~ 69 4 2 6
70~179 12 7 19
80~89 12 8 20
90~ 8 5 13
= 40(2) 24(2) 64(4)

O )IFSEAE L BEREK

2. VNTR &7l

VNTR BUBIOFKER, HHELE 64 FRI% 58 /37— D
JATA(12)-VNTR Bz 5373, 10 4% (15.6%) 73 4
7T AL =& LTz
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3. BIEREDHTE
JATA(12)-VNTR B 538525 & HEE L7t 8,
AEFHH IS 39 1K (60.9%) , ALFUETELR 11 #£(17.2%),
FEAE R 13 Bk (20.3%), BURIABAAS 18K (1.6%) T
borEEshe (K1),

)R N
1.6%

JeRBEER
60.9%

1 BRFEOHETE

AERCHEAERY, AERUETELR, JEERCR, RUGIARBAOAE
HRERIREREI & 2 X 2 1R

n= 2 0 3 1 6 19 20 13
100% — —
[-]
90% .
80%
70%
60% BEY5IREE
50%
— =il
0% Bt RE
30% | Bt RFTER
20% ot RELR
10%
0% = U
O O & O O O O
PO P AR

S Qg & QP

2 ERTER SR OHEE

4. HDORE

PCR FEMOIEIED R B -72 1 ERICBE L 168
rRNA D5 T 21T o 7245 Mycobacterium
avium & [RIE LT,

E =
WHO 1%, 2035 4 Tl R oS ZREEDO Bt %
10 LLFE L, HARIZEBWTY 2021 4E(2 TGThRA b
O TIRNES X XTI a T T NEE S 2025
FETITHREREZ TUTICT2 2 2R L. JBAE

FET TREEZICBE T 2 R EIYE TRATESH) 1220
T, 2020 £ F CITIREEE & 70 5 EEE A 10 LU FIC
THZ LR R L. REEO 2020 FORERIL
10.0 ThH Y HEMEICRE L. Lo LIEEEROHRD
IZOWTIE, FillanF A LV AORBIZ L 5%2
ez B L OMREFTEE OO 8% L A BEH D
BOLEROOE DT EEZS.

JATA(12)-VNTR H3&C K L= @EkEHL 4 7 T
AZ = ol FEFHIBEEMEITRO bl s o7z,
JATA(12)-VNTR £, BN ORO Bk E 5
Loth—_A T U AGHIZ BN THEECE P[RR/
HEMENE L ARHENTWD., 2O OEMKE LV
B REEES D72, TR R r T Lo
VY 3 fEIk A BN L7 JATA(15)-VNTR? Z i35 =
LIS X WHRIBINREES END EEZ D, EBIT, 7T
AL —FRARIL, EIE RIS DUV TR
FREBEEL TV MERH L & Bbihs.

e - R O HATIE, Ak (78.1%)
OREHNRZ L, REZ2ER & —F L9 .

FEEREER]TIE, 50 LA B CITAERREAMEL 722 5129
T, ALaUHTEA & IR O EIG AN L=, dbiT
B AR L B3 BLS, 7T AR —
DR ST WE SR TREY 9, s,
R OK) 7H % 5D, BFHAROEBE~OF HIAL
MENE INTWD. 5%, BISRHDMBNREIZY
7 h SNACECHTEARLES K OYEE AR OB E N EL e b
LEZD.

50 JEATE TIE, 5BEH 4 BRAMMEAE F VR Bk
BECIALRTRIAS 2 8%, AbRUHrBURS 18K, Jbntii ey
N1 RTH-TZ. 2020 FEDOEFE O BERFEEEEIC
B OAEEENOEOEAIT 11.1% & F 4 H M
FENTWND (BB : 2020 SR B GRE 1 WA
FERAERRER) . 20194F 4 A kv THEEERGE] CTOH
T IR NE M OZ AN FIREL 720, SMEL G713 D
EHIMENS % I 5 Z E 3PS, BYER
DY A 77 72— LU THEEINTNDZ LD,
FRZT 7 O EIEE) O O NEHREEA 7 V—=
78 I OAERORZr 7%, REAT-CBEgES &
71 LT ANE NS DGR O Mfili by B En 5.

A RIOFTHAEIL, FFERE (40 AT B X O4E-E (40
Ll 60 fEA) O VNTR BAS RN D o7z, K
YuE—~_A( S 2 A7 A (NESID) Ik 5L, &
BIRD 2021 FOFZMERD 5 b, BWiHIENR,

Mt b U <3508 - [FEC K DIRIEERO R H
LR HDHREEGE L2 VNTR MR 38.1%ThH
272, 2D H H 60 AT COMEHIT22.2% TH Y,
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60 7Ll EOMRAEHIT 40.7% TH o722 &b, 60 5%
K TORERMENZ L RB SN, HFEB X
O O FEWRAMET 5 2 &1L, S%oBn%
TFHIT 2 FE L U CHETH D 7= OREBIE LA
EEND.

—7, 16S rRNA OB n 1TV T M. avium
LRE SN EEE, NI Eoag=—n4 1>
VTRV EZ R L, S LB D R T
D, ap=——EENER LB o7 REREIZOW
CIXBE P EEREE 2 86 2 (RMEFT~B S CTh
2.
LS BRI FRIRIL & 72 D 53 - H AT A 1R
T 5728, BINO#EEE VNTR BUB|T— & _— 2 & F
FIHTWE, BROFEEARIZHLG L THE 720,

# O
AL, ARBIRZR DTSR B ) R
FETHONLT—H 2L TELDELDOTHY,
BCRIERE D ERIZIRAN N LT

X K

D iARER, BB, BHASE, il RRIRRE
fF7et 2 —4#, 51, 6566 (2016)

2) ATHRE], FHEEE, SRR, fth: RS, 83, 673
678 (2008)

3) Seto J, Wada T, Iwamoto T, et al.: Infect. Genet.
Evol, 35, 82-88 (2015)

4) mIEARE], fiHSts, SARAE o BASHEEHEE,
65, 201(2010)

5) EAMIL - Fi%, 84, 755759 (2009)
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KRRIZETD2DUNARIRLAMEBAMERNEEOEEFREKER (2021 F)

H ERERRR « 7 BSRAD « FEILREA - I LAy - WHER

Detection of the Antimicrobial-Resistant Genes in

Carbapenem-Resistant Enterobacteriaceae Isolated in Nara Prefecture (2021)

Kentaro INOUE « Miku INOUE - Yui TSUKIYAMA - Yumiko INOUE and Yoshie UCHIDA

&
1V SR SR NI BRI (carbapenem-
resistant Enterobacteriaceae : CRE) %, A 133 A
12 E DTN L RIEHN ORI, B -F 7 2 LA
*F LTt 2~ 3 M E R ORIR CTh 5. AL
ISR LRIEANL, 7T LEEPEREIC K 2 B e YYE
DIEFRIZB N TR b EELRHUHE TH Y, MHEE O
BUIEE EORE R E 72> T 5.

CRE JEYYEI, RYYIETE D TE 2B SR AT
fREShTEY, 2017 453 A, EAEEEM VI
£V CRE J&YWE L L TIHHO & o T kiE, #5fE
AT TRl A A 5 L o IS S . &
D=8, BENIEES - ERRIXREITEO W /1
KMo TS, B-T 7 X ~—BEAMEK
WB-T 7 2~—BRIEOREEFEL T\ 5.

AfEl, 2021 4F 1 AnD 2021 4F 12 AL, RRIRT
CRE JE&UYE & 2 S, TRA S IZERRIZOWT, 18
BEFM LD THEREE LD THET S.

)i

&
1. ##

2021 41 A2 5 2021 4 12 A £ T/, CRE Ji&
YuiE & 2SN BE S O BERE 30 FRICHOWT,
WA A= L7z, 7pds, BENE®R, WERESIIRAERIC
#H5<.

2. TARVIBGEICK B B-5 0V 3 —CEEMHER
FER
1) AR O-B-59 8T —UEEMHEDHRER

Sa—TJ—br hUOEREHMEIZ, AR A

(MEPM) & &7 % 22 4 (CAZ) DIANT 1 27 &,
Apu-B-7 7 Z~v—BIEHHEATHD ANV T B
iz N o AT 4 A7 (SMA) ZHdiE L7z, \WTi
DOIENT 4 A7 I1ZHBNT, PLIEMROIEZ s L
TG A &I LT 29)

2) KPC B AILIARR T —EEEMRERER
YIRBRIE, ENEYYETFEET ORRIA R N~ =27

NDIEFITHE, 2021 4 3 ATt o 7 — 1R
ERUGET L.

MEPM ¢t®7 x4 —)1 (CMZ) OFART 4 A7
J O KPC By s~ —BIGHAERTH D 3 -
77 xz=)vRnu i (APB) 500 ng @A L7z
MEPM & CMZ 7 4 A7 ZfEH L7=. MEPM 7 1 A
28BN, FHIEMZROPLIEDS 5 mm LA EdH D55
Bt L HIE L2 2 .

70¥, WGETRIOD 2021 4F 2 A £CiX, MEPM &1 2
XL (IPM) OFEFIT ¢ 27 O APB500 ng %%
MU7= MEPM & IPM 7 « A2 ZfE/H Lz, WThum
DIEHFNT 4 A7 1ZBWT, PRIEFROIEIED 5 mm LA
LEHLGEERGMELHELZY .

3. B-5 U AT—EECTFRRERHE

PCRIEIZ LY AN "_px~—E#E s f 29 (IMPA,

NDM %I, KPC 7%, OXA-48 #!), ESBL HE{s 1 49
(TEM %, SHV %!, CTX-M-1 group(G), CTX-M-2
group(G), CTX-M-9 group(G)) K AmpC i&fs1 ©
(MOX %, CIT !, DHA %!, ACC %!, EBC 7!, FOX
) ORA DO EL R LT,
4. EXMEEEFDRE

A NISNF = —BBIGFZ M L2 ERICOW T,
IMP-1 o — 27 2 27T A ~—29% P\, XA L
7 ho—7 AL 0 RS 2P E L, National
Center for Biotechnology Information (NCBI) @
Basic Local Alignment Search Tool (BLAST) f##T1Z
& 0 FHImHEE R 2 [FE LTz,

B R

1. AMDOBX

A L7z 30 RO HIRIE, PERITIE, Bk 168k, %
P14 ThH o7, FlniE, 7T0~79 1 RbZ£<, 70
LA B DS DY 80% % DTz

RHEBALIE, MRS 10 8k (33%) & Zho7z. R
T, R8HE (27%) T, ZOMIIEHE, IEK/2ETH
o7-. WifElX, Escherichiacoli ) 8 ¥k (27%) Tkb
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% <, IR\ Enterobacter cloacae , Klebsiella
pneumoniae 34 6 £ (20%) 72 ETho7- ().

2. TARVIBGEICK B B-5 U 3 —CEEMRHER
HER

1) A2 0-B-59 3 X—EEEERERHER

FEIE I DIEIRD MRS C X 7= D1, 18 1k (60%) T,
HifElX, E. coli 7¥ 7%k, K. pneumoniae 7’ 5 £k, E.
cloacae 73 4 ¥k, Klebsiella oxytoca i\ 2 ¥k T - 7-.
2) KPC B A LR T —EEE R ER

FHAE B DILHEDS 5 mm LA TR & )E L7z DI,
3 ¥k (10%) C, WifflX, E. cloacae, E. cloacae complex,
Providencia stuartii 734 1 £ CTH - 7-.

3. B-5 U A —CEETFRMERHR

PCR IEDFER, 230D H, I x~v—+t
BIAFCIE, IMPRSGE{RF% 188k (60%) i L7-.
FEfElX, E. coli ¥ T, K. pneumoniae 7> 5 £, E.
cloacae ¥ 4 £, K. oxytoca 18 2 B ThH -7z,

ESBL &5+ i, CTX-M-2G & & H L7-E#EN 17
BE, TEM B &R U72@@EA 78K, CTX-M-1G KO
CTX-M-9G #Z#fiH L7 BERED 4 4 K, SHV Bl Z-f
L7ziEitkDS 8 kb -7z, 703, ESBLEAFAHML
TIRAT 2EHD 10 k> Tz

AmpC AT Cld, EBC R &R L7- B 5 FE,
DHA B fr i U7- kRS 1k > 72,

AR Lo W O RIS B Le s
STHEED 6 kb o 72,
4. EFRMEEEFDRE

PCR /£ T IMP B nF A M L7z 18 BRIZ DWW T,
WS 23 L, BLAST 2 X BRI 2 2
L7=. ZOEE, 16 BkDS blamvies &, 2 ¥k blanvp1 &
—H L7z, 723, blamp1 i L7z 2 BRITVFN s K
oxytoca TH 7.

E =

CRE %, Zolzkplaind. —DI, AN/ A
IR SREESE T D I N AR~ — B HEET B
R p~w—FELR (carbapenemase-producing
Enterobacteriaceae : CPE) T&HV, &5 DI/
AR —BIZIZ A S 720 AmpC <°, ESBL 72 &
DR-F 7 8~—BEELAL, MEELRTE THS.
CPE \ZoW T, I AARp~—BEABL TN T T
A ROKFREIZ LY, HfEZEZ THLET 2 he
PR, ARFEDOIEANZ BIHEIZ/2 D Z & NRZ N,
BRR FEEHR STV D.

AEOFATIE, EEER T CRE &HIE SN, F4E

x  B-77 2 —REANR OB FREDRR

s o Z;%%Q% PCRIAIC & % M HIBAR T vy xR
MBL KPC A A"_Xx~v—+ ESBL AmpC i

1  Escherichia coli + — IMP#! TEM#A!,CTX-M-1G,CTX-M-2G — blaivp-6
2 Escherichia coli + — IMP#! TEM#A!, CTX-M-2G — blatvp-6
3  Escherichia coli + — IMP#A! TEM#A!, CTX-M-2G — blaivp-6
4  Escherichia coli + — IMP#! CTX-M-2G,CTX-M-9G — blatvp-6
5  Escherichia coli + — IMP#! CTX-M-2G — blaivp-6
6  Escherichia coli + — IMP7! CTX-M-2G — blavp-6
7  Escherichia coli + — IMP#! CTX-M-2G — blaivp-6
8  Escherichia coli — — — CTX-M-1G,CTX-M-2G —
9  Enterobacter cloacae + — IMP#! TEM#A!, CTX-M-2G — blaivp-6
10 Enterobacter cloacae + — IMP#! TEM#A!, CTX-M-2G — blatvp-6
11  Enterobacter cloacae + — IMP#! CTX-M-2G EBCH! blaivp-6
12 Enterobacter cloacae + — IMP7! CTX-M-2G — blavp-6
13 Enterobacter cloacae — + — — EBCH!

*14  Enterobacter cloacae — — — — EBCH!
15 Klebsiella pneumoniae + — IMP#! TEM#A!, SHV#E! CTX-M-1G,CTX-M-2G ~ DHA#! blavp-6
16 Klebsiella pneumoniae + — IMP7! SHV#! CTX-M-2G - blavp-6
17 Klebsiella pneumoniae + — IMP#! CTX-M-2G — blaivp-6
18 Klebsiella pneumoniae + — IMP7! CTX-M-2G - blavp-6
19 Klebsiella pneumoniae + — IMP#! CTX-M-2G — blaivp-6
20 Klebsiella pneumoniae — — — TEMA, SHVAE! CTX-M-1G,CTX-M-9G —

*921  Klebsiella aerogenes — — — — —
22 Klebsiella aerogenes — — — — —
23  Klebsiella aerogenes — — — — —
24  Enterobacter cloacae complex - + - — EBCH!
25  Enterobacter cloacae complex — — — — EBC#H!
26  Klebsiella oxytoca + — IMP7! CTX-M-9G — blaivp1
27  Klebsiella oxytoca + — IMP#! CTX-M-9G — blamvp-1
28 Serratia marcescens — — — — —
29 Serratia marcescens — — — — —
30 Providencia stuartii — + — — —

MBL: # Zmu-p-7 27 2 ~—BpEALME
M5 14, 213 BT HE R 3 HUGRT AN FE i

KPC : KPCH! 77 )L SR 3~ — B REAE
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A ST 30 DD B, INANARFv—BEET
ThHDIMPRZRE L7-DIX, 18 TH Y, 16 FEH
blanvp-s, 2 #£7Y blanp1 TH 7. blanp-s 1L, 7285
EELHBAARTEZMHSNTND IR —E
BT ? THY, IPMIIx LT, Mtz rRES20ns
EWBHDTD, VORI ) —=2 T TREI DR
DD LN, RERRMEE LTHERISATND 9.
iz, BETHRIE SN, E. cloacae 5BV Z
ENZUN blavp1 137, BEENTIE 2019 412 14
OEHBFIRSH Y 9, T8RSN LIRAPRESND.
Alalf L7z 2 BROEEIXW Ty K oxytoca T
v, R&EM72 E. cloacae & F725 Z LD, T~
DIEREZED, SHERL T BERH .

AR OBREFERTIE, DANAR~—B BB

AR ORI 2 AT DR 2 RO bz

BRI, ROFF 15 OFKIT IMP BlA 59, 4 FEO
ESBL #{5 1 & AmpC i#{51-0 DHA B 274 L T\
7=. ESBL 51, KO AmpC BInZ7 7 A K%
I kR & 72 AR GHE L QO ATREMEDY & B & #4510

S, EHOMMEEIS 728105 U@k, ZAImE
B zmrd 720, FEFIREIND.

AR CRE &YYiEfaHIcisiT 5 CPE OEIGIT,
EOFFYL—A T A W L bl U TRV BRI
H5H. ZORRIIAHTHL2, K aerogenes 78 EHE
SERAFNMEAEE 24 L, CPE TlXZ2WER O fE Hko
AN X DAE%Y CPE o#gh0, KO blane 243 %
CPE DOffittisih» & Oy A L % CPE O —[&
LHEERR SN D.

CRE o8, Bk L, & 5ICFeNEgsf® b, ®
RZMETH L. A bk L THELFm L, EF
BB~ O HETT 21T 5 &3S, Ml CPE 24
R EER L T BERHD.

E- i
SRIOMEZFET HI2H70, HEkERREEL CIE
EFE L7-EREEE, R OMREFTOERRICER S BLH L
R ET
X
1) R R RS YRR RN [ 77 /L7 3
LRGN RS (CRE) YIS I26R 5 kR
AR DI DU T Y, TS 0328 5 4 5, Rk
294-3 A 28 H)
2) ESLEYERFERT DR AR~ = = 7L S5
P (2020 456 H)
3) ESLEEYLERT T DR~ = = 7L S5
PEEE ] (2016 4F 12 H)

4) Xu L, Ensor V, Gossain S, et al : J. Medical
Microbiology, 54, 1183-1187 (2005)

5) Monstein H, Ostholm-Balkhed A, Nilsson M, et
al.: APMIS, 115, 1400-1408 (2007)

6) [ENLIRYERF T 55 A — =8 [ SEANMN M AT
ekl (2016 4F9 A)

7) ENLERYENF TR ENT e o 2 — [45Fn 3 4
FE SEHNME B ORI B3 D4 ) (2021 4F 10 H)

8) Shigemoto N, Kuwahara R, Kayama S, et al. :
Diagn Microbiol Infect Dis. , 72, 109-112(2012)

9) HHZET, MIERLT, MLl i ZSERE
I o & —4E 54, 74-77 (2019)

10 R o BRR &Y, 42, 541-552 (2015)

IDENLEGIERFZERT © WA R HTER, 42,
123-124 (2021)
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BRADREEMARERPESHEEHROMBR & EFRZEICDONT
(2013 £ ~2021 & ; TR B)

WHZER - I EEEKES - JF LA

Serotype and Drug Susceptibility of Adult Invasive Pneumococcal Disease Isolates,
2013-2021 in Nara Prefecture

Yoshie UCHIDA - Kentaro INOUE and Yumiko INOUE

#® 5
b M ERGEDFAER T D MREREL, HERFHR

FRYYE 2l 9T R O 72 D EEIEFATH 5.

B, mAEPRAICK Y BERS, #iE, B &
IZE S TIRHE Td D MFEEM A ER B RYYE (invasive
pneumococcal disease : IPD) | 1%, [EYMED LK
OVEYUIE D BB 3 2RI BT 2 1AM OwiE

(2013 4F 4 H) T & 5 HIESEACER E~DIBMEL
W, ZBIRATIXFERIT 20~30 1F34ET 5. Mligksk
BIE, FERIC L0 % S D B AR IRIEE B
WCHEEREE Z R 2 epnmESn Y, A mT
TIE, 2014 45 10 A2 23 g ERE TR R T
27 F 2 (PPSV23) 7% 65 i LA B EHIEFE S T\ D,

—J, _=vUr (PCG) Mt % =3 Mk EKEE

(penicillin-resistant Streptococcus pneumoniae :
PRSP) I, HFAVIREE T &b 2 AR ~DH Y $H A
D—BE LT, EIC & DHANMEY —~of T 2ANE
ST D, AR T & AED T2 M ) 2 79708,
FCRFEER I @Ak & LTV kLR R, R
BEZ 7 BED PRSP (2B W TIIHER IR (2m 2.
Fo, AFEREIERE TH 5 PRSP EGYIED E Y
720 MEBUZ B DT TIZH 5035, ARAEEDN
560 2 EA X T L ABIMEENCH D D .

Z 2 CAE], REEMERREIC R 1T D MR ERE 1 15
EFRRIBZMEIZONT, 20183 45 4 AAS 2021 4 12
HIZAF LTz IPD B3 HRERR 2 JH O THEIREY
T A 2 L7

Ak
BRENIZBWT 2013 44 A D 2021 412 AL
Ja S 472 IPD 25812, MR EE %2 A9 5 RN
9 EHHEBIO W I LV, AN IPD A RO ffiZeEk
144 BRZINEE LT (38 1 ITHT h S—RERT).
ISR U7 BRI E NSRRI ZTT IS L, AL
£ MmiERR, B X OEIEHGEIC & 2 SAIEAZER

BRNEME S T-. U F oS O BEE I,
NESID BIOBEFFEELASEICL. ZABITE
BRI EA B & ORI « FRBURYYES X OV
PiEREBORHEERF RS 3£ L LT 2013 40D 2021
TEEEIC 3 M98k S 7oA 10 ERICHEIT D TRAD
BEIEMR Y —A T ZEUCE S D5E), THAD
(R IR GE Y — o T v A ORESIZB T D HF
gt), TR DR ERYYE Y — A 7 ADFHE
EIZET D058 OFMFFEO— e L THEM L 7.
#1 A (1552l F) IPD ety 5
FRAT 7 /N — 3

i 013 2014 2015 2016 2017 2018 2019 2020 2021
PO=15y) | 9 17 21 2 32 21 19 15 13
RHERE 3 15 18 16 Al 2 17 15 10
fefi - | 33%  88%  86%  T0%  84%  85%  89%  100% 7T

#w R
144 BROWERIX PPSV23 15 (15 FEXE) 80 ££,
I PPSV23 MiEAEE (LT, others) (15 fEH) 64 £
Th v, PPSV23 MiFHUND others ~DFEIKI 72
EARD N (K1, 2).

PPSV23 (6ARR <)

02013 @2014 22015 W2016 ©2017 ©2018 WM2019 2020 O2021

X1 ZHEEORAIPD B3 HKAMRERE O
GBI HER
MIRANL, U 7 T Fifds L O% /S — MR 2 om 3
PCV7 : T &RLY 7 F
PCV13 : 13 flifiligc ek AT 7
PPSV23 : 23 fiilig Bk sz bk v o
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%]
X

8

%]
x®

100%
75%
50%
25%
0%
2013 2014 2015 2016 2017 2018 2019 2020 2021

WPPSV23MMiEEIEF Dothers

2 ZBBRORAN IPD B R EKE O
M RERHERS

7285, 144 ¥k PPSV23 #EfE=RIHK <, HMEREA Y
1661 (11%) Th-o7z. 95 7HIix PPSV23 Ifi
RBHICREB L, Wik 30 BUNOETIEL 1 I Th-o
7. AE1C 1 BloOFEAIT PPSV23 #:fE# 8 FEfGE D ¥
A I THoT-. others IZTREBL-9BOS L, 2
W% 30 HLUNDIETIZ 4 B TH 72 (£ 2).

# 2 PPSV23 #f#HEA Y 16

" ppsv23 Ly AL I R others|Z R
VTR I " E
<by 10 4 (40%) 0 (0% 6 (60%) 3 (50%)
Y >=hy 4 3 (75  1(330) 1 (25%) 0 (0%)
Al 2 0 (0%) 0 (0%) 2 (100%) 1 (50%)

HNERZPEICHOWT, 144 ¥k PCG-MIC i
<0.015-2ng/mL T&® Y, 0.12 pg/mL Ll _E % 7~3 PRSP
X 37THE (25.7%) Th-o7- (K3). PRSP3T7 Hioifn
TEREELRIL, PPSV23 MiEfRE (5 FiE, 20/94 £k

(21%)), others (7 ffH, 17/50 £k (34%)) TH Y,
others |ZF Tl LE B N> 7. MIC fE 2
pg/mL @ PCG it 7 #£D 5 5 5 #£23 others ThH
0, IMiE 6A (FI/NRITHER S b 18 il ERE
FEATD 7 F Nz E £, PPSV23 IZIXE Eha)
t, PCG it Th-7- (X 4).

PRSP37 ¥k 5 H 14 Bidt 7+ # ¥+ 4 (CTX)
2, 11ERIZA B~%x 2 (MEPM) (2% L, CLSIAZ#E
Y O () EzXmtE R) 2R07. 2 AlLL
R T £7213 R 2387 20 ¥k 12 ¥R others T
o7, B, 3AETTT £/201ER 23807 5 Kk 4
¥k b others Tdho7-. PRSP3T #EIL, F Dfthod ZiHd
Floxt LChitEEmzZ R L, ~7r74 KRxTU A
n~vA vy (EM) IR LTIX368, Voavfyw
F7 Vo~ Ar (CLDM) (2 LTIE 25 £k, =
a—F /R bA7axtr (TFLX) 12k LT
25 BT 1 E£721E R 2589, SAIMMMHEE R 23R S
7o, Nravw A AR LT TOBEETH -
7.

60

50
5

o

)

40
30

g
= 20

10 I
o 1 . i l
1 2

<0.015 0.03 0.06 0.12 0.25 0.5

MIC (ug/mL)
X3 PCG-MIC i (144 )
100% [l &l
75%
50%
25% I I
e <0.015 0.03 0.06 0.12 0.25 0.5 1 2
MIC(ug/mL)

mPPSV23MEZIEE Dothers

4 PCG-MIC &I 31T A MisRaeE &

ZRE RN TOBERNE WV 9 MER (3, 22F, 19A,
12F, 35B, 23A, 34, 11A/E, 24F, ; F#:% others,
LURTRER) Ci, 5 1iEH (3, 194, 35B, 23A, 11A/E)
T25%LL EOEWEBBERZFED, 4115 (19A, 35B,
23A, 24F) T B-T 7 # LRI AT BIEEZMEDOIL T
oY

M{FH 3 1% 2014 0 LEESBES L, B i
L& o7 BN D 30 HLANOBEETERILE <
35% (6/17) Toh-7-. —JF, PCG-MIC fEI%<0.015-
0.03 pg/mL T&H Y, CTX HL O MEPM |Zix4 Tk
PR LTz,

ML 35B 1% 2015 4 X 0 /3B S, others Thied
EEEIR S D o7z, WD 30 HUNOBE LT H
I3m< 30% (3/10) Th-o7=. £7=, PCG-MIC flix
0.03-2 pg/mL TH YV, 43 10 Bk 7 #£72% PRSP Th
7. 95 6KITMEPM I 1 A7k L, 38k CTX %
Eie 3FETICT £72E R 27315, B-T77 4 5%
T3 DM AR (3K 3).
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#*3 RBIRATHBERD &V 9 MiERORHK

] 3 2F 1A 12F 3B A M IAE P

n# 17 11 10 10 10 8 8 1 1
% (R1445K)  12% 8% h Th T 6% 6% % %

EfdRE T4 63 8 71 81 68 68 73 T8
(o) (69-83) (56-71) (63-91) (68-74) (72-84) (58-76) (50-72) (64-84) (72-80)

RL% 30% 0% 30% 200 30h 25k I3k 29 0%
PCGiittt 0% 0% 60% 0%  70% 100% 0% 0%  14%
CTXGitt 0% 0%  40% 0% 30% 0% 0% 0% 0%
MEPMittt 0% 0% 0% 0% 60% 0% 0% 0% 0%

E =

g BRI OFME,  MIFFAIC 90 & A T LLEAH
LI, HOFTY = AT 5 e MiKRORER
H~OEZREST D Z L1k AmMEROERIEHIC
M Z R LEPEIC R & < B9 2 9 . iiRERE Y
7 F %, FRCEEAR MG A FUR & U CRR S
N—EDOFE LT TODHH, A IPD B3 H sk Ek
\Z31F 5 PPSV23 IMiER H S —3I IR/ T L,
others ~OEMPHFLEINTNDB V. £z, MyEHE
BNz, PRSPZ&O#IIMC L% T#EE#M: IPD] 23
BaInsh, ZZREENTYRIEROMEA2HEIT LTV
7=
LNTHETHIC 31T 5 PPSV23 EHABEFER DFEMIC
DWTIEARHTH D2, IPD JeHicB T 5 AD
PPSV23 #fRII(K<, £z, HHERO LI G
STV WATREMERN Bt Sz, A RIOMHTIZ T
% PPSV23 BFEIC L 05T, FEEIRE O & 2 Al
DEAITBNT Y, HEfE% 5 R CThIUE, BT
b5 60%, BEELTEI 100% TH Y, ShRPEFHIKS
FERTH o7, 3L, BT PPSV23 O 542 L Off
T PREOHEENEE L B 2 5. HIZIE, PCV20 ik
BT 7 F 2 6 OIEFRED 7 F L5, BRI
RSN N—RPNHRF SN D U 7 F o~ Dl L
R INFT= D

—J7, FEANERE ISR 200 L, F=—1 1
Rk 79 CEFNHPERIC X 2 R OIEH 1 2050 4
WZITFEM 1 TN D EOTH) LI, HRAET
TU v a T TUNRE S, RERPER STV S,
L2 L, Murray © 10 (% 2019 SOt R BEE AL
204 77[E] - Ul T 127 TN LHEEFL, MAI0BEL E
DAR— A TIEDHEI LTS LS L. FligEk
BB ESE DR RE & LT, KW, &7 K
TEREE, MRFEEHIC OV T4 FHIZE L, Blinboitk
T HARIZEBWT, FKAIMPERMRERBE ~D B Y AT R
BLEZ D, EERECIEC X 0B K PREICH

DEMEICBNTE, V7 F UK DRI ED
BRNBEA B S L, FIEEROLT I IREDOLETHD. 1h
FICRPERVHIEEONRZ KD 2 L7, Mkl
TELFEH LT 5701218, BEEx ORBEMR
Zarte, ARPUTIE U7 il B e DU SR o T s 28R
DEGINRKEEE CTHDH. SEIOMITIZL D, FHgkER
B OXM IR FNED I 57, FKA, FlC B-F 7 # A
RFNHKT DR O RICB N TH RESEALELT
NS ATREMEDS IR S U7, TRIREGRIR R Ty )
EHEHEEE UUEHT D Z L1, WERFmE OBLS
DHLEENPKENEEZLND. [IJER ) % FEReks
BBV T2 - InRIIE I TRE & 3 2 72O DO 5
BVEDOBFIZ S HIFF LTV,

E 3
AWFIENZH T2 0 IR T vz im & E L
7~ BARE 72 & QNTHFZEEE DB I ST - LR T,

X
1) KAFE: JEA TR B A B @A S TAa FS A I8
HirE (2020)
2) EAGBAE  BENEEXIRYS — 1 T X
(JANIS) FArHEt I 2008~2017 4B fE
3) RERBYYERGHE v & — SRR E R R
I (A

4) Clinical and Laboratory Standards Institute:
Performance Standards for Antimicrobial
Susceptibility Testing (M100-ED28)

5) IASR : 34, No.3 (No.397), 55-56

6) Brandon E, Charu S, Kevin C, et al. : Clin. Infect.
Dis. Online ahead of print (2021, Dec 23)

7) O'Neill J :Antimicrobial resistance, Review on
Antimicrobial Resistance (2014)

8) O'Neill J :
globally, Review on Antimicrobial (2016)

9) G7 OECD report: Antimicrobial Resistance in G7
Countries and Beyond (2015)

10) Christopher JLM, Kevin SI, Fablina S, et al. :
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D7IWVEALPCRZERAL-IGELHIMEXRBZEORE

FIREAC » I BSEAL « JF RERER - W B - RASE - JF BB - N

Examination of Enterohemorrhagic Escherichia coli Using Real-Time PCR

Yui TSUKIYAMA -+ Miku INOUE - Kentaro INOUE - Keiya TANAKA + Mika MORIMURA -
Yumiko INOUE and Yoshie UCHIDA

# B
o i KI5 (enterohemorrhagic Escherichia
coli: EHEC) EYYEIL, RYYETE C =FURYYEIHEE
S, W L2 ERT O RBUSR HAREAT T 6 Tn 5.

B K0 GG9 S NI B ORI T8 G4 R & 72 D 78,

100 ERREOEE CEET 5720, RERE%STIIE b
D35 b O R X D EMEGE A Z 0 o790
V. 2O, BYYEILRPIIEZ B E L, BYYEE
15 FRICEES < BEE AN TR A & L CHEMS
na. @E, HmEIIEEEK O Conventional PCR %
IRV FEMLTWDER, FREEETITF R ED
3MH 4R AEL, EHWERIC b I & AFE2 T 5.

FRCRHBFA C L, BN 2B OBIR DA S,
KON ORI RAEN NI L S,

4, RREEANOKRERE - ZEbEICENTS
EHEC 0157 OEMEREMAL =Y, 1 FHH7-9 200
735 300 FRIRIZ Je SR B e il i & 1 AR e kiR
L2 Ex5F 2, O 2 FERICHRAE SOP &
L, V7145 PCRIEICEDAI Y —=2 7
(@PCR A2 YV —=27) | &#HALTz. £Z THH,
AR LT KRB G & & e B s 1
DATEA T qPCR A7 UV —= 7% EiL, TOH
BEDKGERAT S & & big, LY 2hHEA7 gPCR 227
U —=2 7 OiEM % BB RGEFERR & S0 L 72> T

FEREE LD THRETS.

MH &L AE

1. ##

BRI R, EHRIZLL T LD,
1)gPCR X9 ) —= 2 5 DBENEDIREE

2021 4% 4 A 725 2021 4F 12 H ORI, {ReET &
DATBUREHIED & - 7- EHEC 0157 Z it xi 4 & L
72 15 HH1 314 MriRD 5 8 i 186 MIKIZ OV TR
FEL7=.
2)gPCR R4 ) ==V 7 ERAD - DIRFEEER

CDC EHERRTH 5 G5244 B£ (O157:H7 (VT1,VT2 £&

A)) AT, HREESEERZ S0 L7z
2. /&

1) qPCR X9 ) —= 2 DOBENEDIRIE
FARRRICIT ) A e AT o mEC H (NmEC,
KAL), EEREERIITE T ¢ L - T OVLERN
YE Ry a s —RRKEM (CT-SMAC,
OXOID, #WHb=) ZFEMH L. qPCR A7 U —=>
7%, CycleavePCR 0157 (VT gene) Screening Kit
Ver.2.0 (¥ 71754 ) R, —Bh53% L7 NmEC

725 DNA HH ATV, IR SCGEICE> THEM L 7.
VT BB T o > T2 IRIZ OV T, NmEC 225
SrBERER 235 L, CT'SMAC £ EHEC #5521
=—Z2OWT, AR OMR, MmER R,
Conventional PCRJ£(Z L 5 VT #{n AR 217> 7.
MIERRBNE, WREKIGERZME (A (T ) %
EH L, VT & &850, Cebula 52 OFF A ~—
I2& % PCR CHEIn F & L.
2)qPCR R ) —= > JERAD 1= DRFEEER

DR KRR IR 2 B L C, 1.5 108 cell/mL DB
AR, ZORERZBEIICAR L7 7306 (O
1.5%106cell/mL, @1.5%105cell/mL, @1.5x104cell/mL,
@1.5%103 cell/mL, ®1.5x102 cell/lmL, ®15 cell/mL
BLOD1.5 cel/mL) Z5UEFHEK & L7-.
(1) qPCR 4 HUEEE D FRFE

KEHAE 100 uL 2> 5 DNA i Z247vy, 1) &[H
RO b & W THEE L.
(2) fERiR e — A ORI L BB 2 1
=R RS O RRRIE

BRI HO@F— e HE (K10 pL) Z#Es
i (CT-SMAC) 2%k L7, F7-, BEERON»5®
%, SRR E—X 0157 M (7 v kkaSth)
L, BeitERE#%, 10uL % CT-SMAC [Z@EEL
T, R e — A OF B L B o o =
n=—Z iR L7c. 70, SERIRE — XA, IS
TN e THEIELT-.
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# 1 oPCR O Ctfif & 7B DR HI%L

CtfE
15-29.06 33.66-44.21  BAE R L
gPCR 11 25 150
oy BB % 11 0
##w B

1.gPCR R 1) —= 25 DENEDREE

gPCR T VT s HElED G0 DAV IRIE, 186
WIS 36 AT 7=, 36 MRICHOW T BERE#R %
Fhii L7, Ct Al 33.66 LI 25 BRIV T,
EHEC [/ Tdh-72. CtfEA 29.06 LLF D 11 FAIZ
DT, AMLEEROMERR, mygha], VT &5 15
B ZAT - -4 5, EHEC 0157 VT1VT2 B3 9 fifk,
EHEC 0157 VT2 [5ths 2 ik Thh-7= (3 1).
qPCR A7V —=2 7 OEANIZ LV, VT &5 iR
DR HALIR N> T2 150 FRIKIZ DUV TIE, A Biiat:
2 HCRatER T L, qPCRIEARTNCHA 1 HRLAT
ERRAAG R A5 2 E N TE 2. £ 72, Ct i 29.06
LIFD 11 BIRIZOWTIE, #8 < Bk gebi 5 ik
L LT, ZOBOIBERER % B ORERICFERMT 5
ZENRTEZ. —J, CtfE 33.66 LLLICHWTIE,
B IR 2 TR Sy BIERS U 2 B 2 I RIE C U & 4y Bl
L2 EIFREECH ST,

2.qPCR XY ) ==V 7 ERD - DIRFIEER

Ctfif 33.66 L EORBIKRDELY % Hitd 572912
ekt U 72 MREEEBRORE R, S5V D gPCR @ Ct
EE, REERO25.76, REHFAR@28.44, REHATK
@31.13, AEFH@D34.03, AEFEHKG37.27 TH Y,

AREHHIRO L ODITEIE S 7 T VR TE oo Tz,

SEEEEES O CTSMAC Foaw=—|3, #EHSE
— XA L CIEEREEROICOA 14 o an =—

PR DAV SRR E— XA LT3, 3Rk
HEDIE 16/, FEEEOI 2 fAn =1 =—7%8
B, BEEROIL T B =— b b T (#
2).

E =

418l qPCR MAEFEBROFER LV, Ct BB L%
34 LA EOFEHANL Tl /BEs i s e — X
T 22 L2k 0 CtiE 37T ik T =—H
WHRETH D Z L VA L=,

L ZAT, Mg b Ctfi 35 LI EIE, =AY DNA O =
E—E0 10 RREE LRI, BT L oz
FRKRENZ &0, BRERE LORMENRELD. £
72, FERIKT qPCR A7 Y —=2 7 %47 9 BEIT— Wk
#LUHEEI £ Y DNA #2175 729, Ct fE 35 LA
FIFHEER T O DNA BEDNEF DN E NS 2%
AL, HEERIOERET O DNA BEix & 512724,
HENDRWEEZ NS, L EDZ LD, Ctfi 35
PLEIZ2W T, EHEC 2 E L CTORY 32y
RNz, CtEBR LT 34 1250 T, R
E— XD L 0 4yEERs iz 10 an=—LI B
DN D, BEYERELIEOBLED S b
RE—RIEOBINC LY, HONEERE FIF5Z &N
PELWEEZD. 2L, ARIORGEIRMEY & &
F72VEHEC DA 2 STl COERTH 57280, 45
BITEREE VTR BASLETH S,

qPCR IEIC L DA V== 7%, —EICEHBIED
BRAENARETH Y, VT BB 2D 01k EHEC [
MEHITET S Z & CHEMROOMRIKIZIEITE 5729,
RIAEL DS\ AT TTGE ) ORI RA 72 A E & LT
B Thsb., ErBEMERIKCONTIE, #EREL VR
HEHEN 1 AEL 25720, BHICHEREEEZT5 2
EMWTATRETH 5.

# 2 qPCR @ Ct fELOVylEssH ooz =—%

R i S
(cellmL) E—XEAL  E— XD Y
D1.5x10° 25.76 NT NT
@1.5x10° 28.44 NT NT
@1.5x10* 31.13 14 NT
@1.5x10° 34.03 0 16
®1.5x10? 37.27 0 2
®1.5x10 G 7 L 0 0

@D1.5 BaE 72 L NT NT

NT': Not Tested
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ESICARORBFEIC L Y, qPCR ETERMHIEET
5720 T, CLIEOMREEMEIIEHT 22 &N T
X5HLEZ2D. CtEBBEZ 30 LLFIZ oW CIIHE
R % E R BRSO HRT 20ERIE TR A 0L, Ct
EBFBLZ 30 05 35 KON T, FHCE %
ERIR E— R a A L CREO R A BT 2 TENE
FLWEEZD. Ctfil 35 L EIZoWTIE, HEEE
BOWEEDIEFITD72 L, MERHE EOBENRKE N
b, EHECRRMELHIET 22 ENRH B2 5.

qPCR DOFERETEHT 5 Z & T, WRMOICHREEAT

HITENTELHDT, A% bT —#EEML, IbIT
MEEE T > TVVE L.

X
1) ESZERYWERTIERT IR R, 42, 88
(2021)
2) Cebula TA, Payne WL, Feng P, et al. : J. Clin.
Microbiol., 33, 248-250 (1995)
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25 BRI gE o X — AR - 55 56 B

BEUA—ICETAHEIOFTIOAINRES / LR
(2021 % 6 A~2022 £ 3 A)

AR - TIEAF - R ARE - T 57 -

K P IEASH « JLIRFEE -

Analysis of Whole Genome Sequence of Severe Acute Respiratory Syndrome Coronavirus 2
(SARS -CoV-2) in Nara Prefectural Institute of Health

Yuki MATSUURA - Shoko CHIBA * Iori MINAMI + Mamoru NAKANO -

Masaki YONEDA and

Seiko YAMAZAKI

# 5

2019 4 12 AIZHETHIO THERE S 417z Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS
-CoV-2) JEYWEIE, MBI R CEny, EHAT
(3202041 14 BV IZ, RERTIIFELH 28 A
IO TRE DR S, 3 A 11 BT AR pEiEE
(WHO) 12X /8073 v 7 fRE

SARS-CoV-2 (TH7- B nFAEREL DT LICE>T
ZOMWEEZS RS TR 2, ke —7r o h—
(NGS) Ic ko TR LAY /7 AEHIT —Z 134t
RSN, PURMEORHE ® LU 7 F > OYERERH
Y FTIE S TWS.

BUE, JEAETEE ) OABIREISE L, BIBERER
DT DRI O S SR HHEED T2, 7 DT O
HlFRER, MRS SR OO ILA & E ] ORI O i 73 2L
HINTWD., Yo X —ZBWnTh, ENLRYSED
FERHRIGUR T ) DT o 2 —Dfftfr g o b &, 4
T DR ORI 24TV, BER T A LA DI AH)

EEALTVD

AT, Sty -l Tmibannz
SARS-CoV-2 D7 ) MENTIZ K DUATD A )V ADFki
BLOEE T A )V ADBNENZ DU T OFRATHE R %
+5.

7k, RWE T, Yt v ¥ —ITA SNTZRIET,
DI FES OfEZE FTRE T > TR D 2 B -

T2, KRBEEROMER %KL TWb DT
7N LI E SN,

R EHE
1. AEXNE

2021 46 A5 2022 4 3 HDMEIZ Y T VH A A
PCRIEIC L DM = v F 0 A )L A TEHRRAIZ I T
Btk & Tp o T AR (GRS, WERSE) O
25, #5107z Ct (Threshold Cycle) fEAFEIEE LT

WD EREINIZ

B L7z 681 FfkZ xR & L7z,
2. HEH

FEARRRIA S D7 4 L A2 RNA flitHiZi%, QIlAamp
Viral RNA Mini Kit (QIAGEN) , Maxwell RSC Viral
Total Nucleic Acid Purification Kit (Promega) % 1]
AYS

NGS OF7 A 77V —IZ, [ESTEYEMFFCRTEIR A
B~ =27 WZE# SN T D, Fiflanf o L
ADYT ) LMENT T B A 9t TERK L,
MinION (Oxford NANOPORE Technologies) % fii ]
LCTr—4##f5L7T.

/o2 REERES Z M T, WHO @
SARS-CoV-2 |27 2 R Tl D R 1ETH
% Centre for Genomic Pathogen Surveillance 23MEf%
L7 Y 7 k7 =7 Phylogenetic Assignment of
Named Global Outbreak Lineages (Pangolin) (Z
D RHr¥E (pango lineage) %17 7-. Pangohn 75)
N— 3 3 %, version 4.0.5, lineage version
2022-04-09 #fffH L7=. F7=, pangolin 2L > Tk
JE X 7172 pango lineage % % & 12, WHO label
(https://www.who.int/activities/tracking-SARS-CoV-
2-variants) % fiiE L7z.

LEORHRIUZ OV TIE, GISAID %67 — 4 %
Fic LYy — v TH % cov SPECTRUM
(httpsi//cov-spectrum.ethz.ch/) ZZM L7=.

#w R

FENT 2 AT o TR DN, ARIEIERS DY TEH AT HE
Thol=DIX 326 A TH Y, 355 Mk TRRIEAR
FIBNPREHRARo T2, BREAS 2 RE TE IR
ROFEHBIOWNERIE, 2021 4F 6 H 2 34 #ifk, 7 H
2827 KRR, 8 H78 6T kafA, 9 His 48 ki, 10 H 23
S FR, 11 A28 1A, 12 A 2% 11 MK, 2022 4 1
A 7350 1RiAK, 2 A 23 45 1iAK, 3 A 23 35 ik Th - 7-.
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F BRI BRI

20214 20224

Pango lineage  WHO label 64 7H 8H 94 108 118 12A 1A 28  3H &3
B.1.1.7 Alpha 34 27 9 70
AY .29 Delta 58 46 7 1 4 116
AY.29.1 Delta 2 1 3
AY.29.2 Delta 2 2
BA.1 Omicron 4 1 5
BA.1.1 Omicron 1 3 1 5
BA.1.1.1 Omicron 1 26 9 13 49
BA.1.1.2 Omicron 1 21 33 18 73
BA.2.3 Omicron 3 3

7 34 27 67 48 8 1 11 50 45 35 326

WHO label, pango lineage (& & % 23¥8 % £ HH Bl
ICRITR LT, BRI O vIRE T - 72 326
BAIED S B, Tv7 7 BRDS 70 1, 742 kDS 121 441,
A7 a D 135 I TH - 7.

T VT 7RISR SN ERERIC OV TS, A
MFITHE S 72 b DL~ T B.1.1.7 ZHICHES
nr-.

TV BRI S Ve B RRICOWTIE, TRESIH
H, B.1.617.2 RAEIC /0 FE S VIS EBERI L A2 o T3,
B.1.617.2 ##NHIRE L7= AY.29 (B.1.617.2.29) %
MU/ SN RBRRN 116 Bl 7=, £7-, AY.29
ALV URAE LT AY.29.1 SRFIC /A S 7= 28 Bk
3B, AY.29.2 RN A S AT TR 2 ildo o 7=

A7 v RIZOWTE, JEAESIRF, B.1.1.529
W S NI ERRRIE 2 0o 7208, B.1.1.529 SRfED
HIRAE LT=R# T 5 BA1(B.1.1.529.1) R/
ENTEREN b Bldbo7-. £72, BA.1 ZFEOIRE
Th D BAL1 RAICHFASIIZEREN 5 4, =5
2 BALL1 SR BIRAE L7- BALLL RIS N
SR EERAS 49 5, BA.1.1.2 SBHCICHE S 728 BLkk
2N 73 Btz E£72, B.1.1.529 RN SIRELT-
BA.2 (B.1.1.529.2) R#TIZ/¥E SN BT 0o
7=H 00, BA2 R HIRE LT- BA.2.3 AR HE
RN 3 Bl o7

E =

1. 2RIEEFRIIDRE

BT ) DRNTEAT S TR D 5 6, L EORk
T, EREARGIZRERRSR o7, AREIEES
ZRTE R TRRIR & R 72 7p o Tl & bk -5 &
U7 nsA 2L PCR D Ct @A/ NS WRIAD T3, Ct
EARZVRIEL Y &, SREEESINE LT
RO, WMERER 72D Ct A RET
ARl AP LAY

2. ZEHBHEIBOEENLTEE

B R OWE A RIHBUR B L S A R
FEOEHA BB BN R LTz,

WAWEE SO — s ORI THS 202146 H, 7
HIZOWTRD L, Yt Z— TN LI RiE) B
HENTZERBROTXTRT LT 7 CTHY, TAH
RO L7 8 AIC bR N TW=Z &b, &
AP —ITHDH 5 ADME %L, T7 7R
THAE LFET T2 E 30D,

8 H, 9 AlTiE, BAOFBURIE RSO
e & IZT T 7 BROBIG Y, TAZROE
BINEHEL, TIVT7 7RIS T IV ER~DEE I AN
BN ELT, B —r BRI,

Z D%, 10 H2vD 12 A B CHiiidges &
BRI UigilT, 12 ARAaICIE, Brllses iz e
o B S NARVAN S 72, F O], Yo x—
THHTATRE T o oMk DR S8 BkkiE, +
RTCTNERTH-T-. 12 A TAICIFERRRTHIOA
L a U S, BRI E RS o L L
BT, I v RRoBHEENEE L. Doz
LD, TAZKROBRHEIG ORI, 47 vk
DOHIMZ L > TEEHD Y E U2 & NFRR T A
<, BIDERIZEDZHDTHDHEEZLND.

80 35000

70 . 30000
60

25000
20000
15000 <
10000 &

i
5000 ﬁ

5

r7
/
2
£, ¥
6H 88 98 “0H 11H 123 1R 23 33

.
Z
FA

7H

2021 2022
ExAAlpha E=SDelta EERCOmicron —— AR EREE

B 7 R OBTHEGHE e & A SRR H K
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3. FILI7Hk

B.1.1.7 Z#EOZERERIT, £FETIX 5 H IR EK
N —7 E7po 721, 10 H _BA) 2 fefk Rt 40X
0 flL7poTHY, Yo ¥—TCoORmbEEORH
PRI & AR DA R H AT,

B.1.1.7 A OZEEERIL, 2020 4F 11 HIZA XU AT
WA SIUTURE, UGS R > TR Y, 2020
FED 12 HIZIZRAPEH T 12 B.1.1.7 R D ZE bR
DIFEL TWEZ EVRIBE S TND O . ZSRIATY,
FENTIEYIERFFERT~MKHE L7227 ) MEFTORER X0,
2021 4F 3 AIZIT T CIZR BIRIC B.1.1.7 R OZ Fbk
BEELTWZZ R0 hoTRY, TAT7 7D
TIVERE~OE E b ) BEEA TR N < 7eo Tz
202149 HETD 6 » HLL LD, B.1.1.7 ZHHDOE
BRI REREREE T D Z L FE LT Tz
LEZLND.

4. TILAEE

AY.29 RO FERRIE, 2ETIE 5 HICRH 8
ENi=tk, 8 At —7 &z TRY, Yt ¥—7T
ORHITEEOBRHR L 0 biENRH 7=, AY.29.1
RO TR, 2E T T AE» S,
8 Hlzv—7 %2 TRV, Y ¥—Tomtiise
EORHRILE U b0 LN H o 72, AY.29.2 FRifE
DEFMRIL, 2ETIE 8 AED WAL L7124,
9HE 12 A EOE—rRHY, Yo X —TOM
HITREOBHIRD ZEH O E—7 240 Ll & 7=k
HMTholz. WTHNORMOERKIZONT S, MK
WIUTEBENIZSH 5 b D0, EO[EA & RKE2RETR
BT,

AY.29 %t & OIRAERFOLEIKIT, AARTIE
O A RO e 2 E TR SRER SN TWD —T
T, ETOREHRENEE A ERNTZD, AAEN
TIEFETHHT, BEEICHIRA, YR - T2h]
REEREWEEZLND.

5. A3/ %

BA.1 R OEREKORE ORI 12 HENG TH
0, BEREOBRHRIUIEENC AR TRE RELR
-T2 BAL1, BA1.1.1 RMEDOERKIZONTHD
L, 2ETHLENEN 2021 412 AE, 202241 A
EOLLHRHESNTEY, Wb EEOBHEHE & [F
CAEAA R 7z, BA.2.3 Rt O BIL, 2E T
2 HENSHEEHML TR Y, BHEICEE
HDHHOD, 2EEREOMER N RO,

BA.2.3 R OZERERIT, R E TR EE Sh
THY, HARIZBWTIE, BA2 ZHOHZLOT T
BA2 BRIV T ZHEBICEZ < MHINTND.

FEH

BT DFEATIZ L o THIBA L 7 E RO RHOZE
BEND, TIVARE, A7 a ARG TR
B OWERNBIE L TBY, BiiceZBROM AL
JRGLER DB & B2 D AREMER R S e, BTz 7z
IERROVEN « FHE RO B A BHIPRI L, Jil
PERDOFIRAZHEZ CHEI 25RO 57201,
MagF oL 2D NGS & W27 ) MM %k
Bel, AEARTHOLERHL EEZDND.

—HT, &7 LMENIZIT—EORM AT 5720,
FEFTEUZRRAD & V), FRATIRED RN O BT B E 1 Txt
I D ARAT ATREEL DHER SR DB TH 5. T DT,
2022 4 3 A4t Z —I2ME &7z 1Seql00 % H
WG ) MERT O « EBIZ OV TRET L,
RAERES DRI EHE TH S,

F72, NGS ZHW\i=as 7 MENTIZIE, Bikdic
+oaeEOEE RNA BUETHY, FFEhieR
RNA BV EOMRECIIERERLEYOMEICE S/
WA S DT, FRATICE L 7o RIROEIR § B e
ED—D>Th 5. RHIRBREDFEMDT-DITITE,
W2 R DB T S\ T b RE O S HN & 5 &
Bz Hb.

E
SARS-CoV-2 D7/ Lt itz L CIHE £ L7zH
SLBEGYEMFICETIRIEAR 7 ) DTS ' o 2 — DFESE
IS LET.
B = w7 A L R EGE 59 D REARA %
BB RIS 124 S 7z RSB DG SE A 7,
TS OBUR B IBIL L BT £

X @k

1) ESCEEGUENIZEAT FRMED I, 41,
82-84 (2020)

2) Steven A. Kemp, Dami A. Collier, et al ‘nature
592, 277-282 (2021)

3) Qiangian Li,
al. :Cell, 182, 5, 3, 1284-1294 (2020)

4) Yetian Dong, Tong Dai, Bin Wang, et al

Jiajing Wu, dJianhui Nie, et

Signal Transduction and Targeted Therapy, 6,
387 (2021)

5) [ESLEYMENITERT DAl a u oA VAT M
Hrv==271] (2022 4 2 AR

6) [ESLRYYEMIERT WRBAE B IR, 42,
137-139 (2021)
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BRI EY 2 — 4 - S 56 5 - N 3K

BRAEEXLEPRRECKIBERENRS  FM3F (2021 F)

TR T - AR - P

S R AHE - K HIER - 1R T

Status of Infection Diseases in Nara Prefecture, 2021

Shoko CHIBA - Yuki MATSUURA -Mamoru NAKANO - Iori MINAMI-Masaki YONEDA
and Seiko YAMAZAKI

# B
FRYYER AN AT, ER 11 4 4 Ao iEfT S
Tz TEYMIE O TR B OVBYIE D - B 1239~ 2 RIS
BT 2yEA ) (EYYELR) ORE IARITALE S BT
W5, BYYEBERAEDHERICONT, IEMEICEE -
GINTL, & OSSR A E RS BIRE ~ IRl AL -
ABET D Z T LY, BYYERED TS LA 1L

T2 Ea BT, ERIFOEBRBGE OW 1% 517,

ZEMICERINL TS, REETY, BRYUERAEH)
AR O 2 Gl SHREITE I L, SRS A o
JEYIETBARITR & 9572, 43 B IREYE T Edh a5k
A T E, RIS X A A M LTV D,
SRMBEE, ~T VT, T A= SRFLOE B
DWW TIRBUR D 7= 72 T E D S AGR S 7= =
LEIC X DM EEOYWIENH o7, F, Atk
PERREL (BMEIR AR ZBR<.) T, Mot
OFERRMOFLEMBMS -, S6Ig, Fiflan
FTUANAEIYES, FRERGYED DFA T
VWERYYE AR S, 2ofth, RNTE 12 A
RITN BTN 5 BRI A S Tz,

Alal, RBOSF 3 FEDBFERERIUCONTED
FLEOEOTHRETS.

A i

EEHR R BIL, WL T2 COERIDREET
WEMHZITY, BAERNEAHEL TV, £, EA
RIS RIE, IR EE LT e SRR (o~
117 ) 222 LT BEREITRET 5 2 & Tt
TR Z]E L TN 5.

B 3 ARIT i ST BRI SR B L O &
AT SR SR I OV, BRYYEY— A T
AL AT 5 (NESID) L0 EHAENE - gt L7z, &
o, oo A N REGSEIZOWTE Dl o
T ANV AREGYEIZB T D HeE SR O — 5 GRR IR
SHEHEE - https//www.pref.nara.jp/55062.htm) LV

TRz e - T L7z,

w2
1. 2HIBERREBDOHFEIKR
B0 3 FEDOEEATHRXIGR B D BE R HILD~ 434
EChotc (1), 72k, Bk (2022 45 HIKER)
TIHHARETHY, BALEEINDZ EnD 5.

#1 HM3E BHENGIRE  JEHEK
R A JE %

¥
fbt% 173
=¥
G P R B Y 46
A
H ASKLEEEN
LA R TE
XA
T A =N
7 A JL AT
T V2SR ARG P R
R
2
BEIREANR M L o W BRI RRYYAE
1 RSy R AR
(SHBEVE A o T v W RYAE
(S BV i 2% BR A R iE
AiE (AR
i
A5 )R
Ny aw A v O THENGER B RGYE
B HE
JBEL A
LA T T
P o v oA )V AEYYE

DO
o

= =3

[\

[y —
HNWHFOOIo — Q10— N O

13953
W B L DG

1) —$ERSPAE

JaHE o7z,

2) “HERREE

FERZIX 173 BloJmH N H v, 2020 40 202 D
Wb Uiz, BANL, B 124 ], SEERE 2 ), 1
FERIRIACRAE 46 5, JEYeE L DOFER 1 45T
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https://www.pref.nara.jp/55062.htm

bolz. BEOWIL, Mtz 80 #i, Z DR,
K (RERZPERRRS, FERZMERENRZE, U o Eifkikz, 2
WIfEEz%E) 73 35 1, Mtz Lk OV Db oFEDS 9 il
Tholz. EmHOFERIEEIL, 0% 406, 1~k
0%, 10~1975% 16, 20~29 % 10 f5, 30~39 5%
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