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37 72 0 27) 0 0 (45) 1.018~1.025 2.54~3.22 8.9~14.6
(124.0) ’ ’ ’ ’ ’ ’

* SRR SN E & T

() BEHHXBEHEHAE
BRI ARRIZEBW TR 12 505 H IR & DX O MM 3 Bas S22 0, & OfA MR % X
% ECEW ORI O A FERE AR T D,
ik EATSEHEE L THM3HES A~10 HOMIZ, KEEORRERSE 15 ©8(10M, 108, 10V,
10X, 110, 13L, 13Q, 13S, 13U, 14W, 16E, 17W, 20I, 22V, 232>\, |H 1 HFHAEL
7o 72E, BUHH X EWIHIAT R, ko 5 EA(—1RR, 2YY, 4V'V, 8D, 12YY)H %
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R WAkOSH, BRET Y FEHEED IMPN,/ mL 282 7-01%, 9 HD 2 &45(10M, 16E)Th

ST,

TR RSTR G BT U IR B 2 o ¥ — Bl H 305 Afn 3 FEE 23



THRE-REXRE KREFRHN

(B /7 O94ILAXNERE

BRI D AR EEO R L LT, IXBHEBRICBITS ) a4 L 205NN E2EET 5
T-ODOMREZFEBL TWAHD, ST 3 EEICE L UTFH an A )L AeD - O AR 2 F 1k L
7=,

2—-1—7 REXBEEBEERFIRE

(1) EABLEMERE)/NMBEEEE

B S EMRAERRIC T D EBEHEAEIC RS NI EE RO ERD =20, —MRMEENE
L Al v S — DN FERE T D B L AR RS R B A S BN D,

FHiE —BRMEEANRSEL LR X —REFIEITH b B S e — B E R E R R (R 3 4R 7
H) KO E.coli AT 3 46 ANCHOWT, AEEKRORMEABRARREH(H) B A RS AT
PN LD S MAr L7,

(2) BRAHEE@ELEP)NPBEEER

B S EMRAERICR T D EBEHEEIC RS NI EE RO ERD =20, —MRMEENE
i At o X — DN D R A TSR R B A S S INT 5,

FiE MUMEEARGEL LR LR SN B RE( eV B )RR, T2= hrTF g
V), RIFEH( Ve VR, BREYAERL(ALT 7 VI V), HFEE@REY — LRz RO G
), FEFEM BN % S T S EALRED ORIRIZ DWW T, R IR QR E W R SR IR 5, RNy
FOBURIEREIC L DRBIEICESSRAL, AR ORAEEHI M T ORI s3T5 (() B A
BEEBSENCESS AL, FERMEHIHEE TR ER URA LT,

) EEFHRZAESRENBRETERE

BH BREMEEOGEMERA L REHYME OOIEMOR E2X 5720, BEAFEEOEFEIZLY
] 7 [ 3 A AR AE AR ZE AT S S S 2 s TR 2 B T O RS IC B9 B AN RS B B R A lC 2N B,
HiE  ENLERS RS AT GUERE T & O RO FIUE— R R AR K2 et o 2 — 2R
W &0 A SN TR 2 EREE OBG T 2 = A% ; MON71200, MON71100/71300,

MON71700, MON71800){Z-2V T, FEfifi ZAH O #RER 7 1k (R4 F7 88 B A I ERIC S S A LT,

TR RSTR G BT U IR B 2 o ¥ — Bl H 305 Afn 3 FEE 24



THRE-REXRE KREFRHN

(EBREEXR)
2—1—8 XEBEENMHEE=EE

(1) ERZPETTEELERIBRE

BH fEEMLTOERLKRDEDOREEZITY, ZeMtE T 5,

FHiE R OWMR DI EER S 1B, CBD R85 1 MK, WO gEH -/
frdh 7T HIKICoW T, HPLC, LC-QTOF,/MS K 1f LC-MS,/MS 7 & & Bl L CHRA &17 - 7=,
R RIS OUSIND DIV 1T BIED BIXEIR R T S 7e - 70, CBD #dh 1 ko
CBD 205.3u g/ g Wi &=, HEER OWMMNREEOIVTZ TR HITERS IR S 7 h

ST,

2 BYBRVERE

BH Ao xFEGHKFOCTUERHEL, REME EOGEEERRICB TS,

HiEx BRNOTT URERELOREKLIREICOWT, B UIEME ST MO EREEED HET)
WCHSX, VT VDEEEIToT,

BER EZEI o T,

2—1—9 4EEEZ

(1) ERXRRFRERTRNERE
BHE  RANED R KO O E, AMER OV Z et 2RI 5,
Hik AR, RSO 3 W E 32 HAIZOWT, ZNENORERGEE O &K OFER 71k

HIZ L0 EN, EERBREIT o7, 7, LB 5 SEICOWT, R STHE O EERBREZIT 72,
#R TRXCOHEBIZHOWTHKICHES LT,

(2) ERBBTNERE

BH  RNEDEFESRONE, AR O RMEE T 5,

Hix Bl AT —T KO y hO 2 5B 13THBIZOWT, TNE N0 RE KGR E O & 0N
BROTIEIC K0 AVBIERER K OV 3R B 21T o 72,

#HR TRTOHEHIZOWTHKICES LT,

8) RERRBRE

B @R EZIET 5720, TIROFEHBIZOWTHEMEOMEZIT I,

Hik THEWEZEAHTL2FERGOBGNCE T 2EATHA TED bz ke AV, FEM
=7 VB 9 BEZOWT A X ) — IV ORIEEIT> T2,

R TRTORMIBWTEEEL TGW/ WHLL ) Th o7z,

(4 MEFEHFEREMFICETINBREEE

BH ERNEORBPRELZLT MBS B, SEEMFIRICB O CHE T 2 MAERE IS ORR
R DV T EE S AN EE A B & L HiERRIC ST 5,

BHE (/e drhvz=a—) OEEEUVIEICHOWTEE LT,

TR RSTR G BT U IR B 2 o ¥ — Bl H 305 Afn 3 FEE 25



THRE-REXRE KREFRHN

(6) EXERFOSTHINMIER
BM BHNOERGLEREEICET 2 0EEH L OREAREICTE S, BBk o0 T
HTHHREE217 9,
Ak REREIEHSSEET S GMP*HINEERE~ZIM LT, £/, @RRIZITHOVWT, mE,
ERH I X D HA R E 21T o 72,

* [ 3L S5 O LGS P KL OV BRI B 2 L v
R GMPHINEES~4RZBM LT, £, BERSIZOWTL, 1 FHETE, L 3OS
K& L7z,

I ST B AT FE T IR BR S o 7 — B 305 A3 HE 26



THHRE-REXRE RETFRLHN

2—2 BIEWERE

BREEWFZEERIL, RERDRZ A - L E MR T D721, HERERSE RS O IR 288 2 13 U, /N
DRE - KEBREEORA KL OBEIEMI AR D RO E G B DT, BREE HUR RE K MER 4 % T2 0
LTWb,

BRESHORARBEE S CTlE, KUEZEhist v 7 — B2 30 L7,

REBIHGHE T, (AERQGEMEE=2 Y T#E], [TAXZX =41 JFi#&], [PM2.5
B AT AR A ) & SR L7z,

AE B T, TR A K E A ), TSRO EERIEE K OVESEE B4 ],
TN < BUALF B BREIG YRR A ), (b E R ERHRH A, TKEHEL AR D T -
HELYOKRA ), KB RT 5 BEMEWE Ot 2FEi Lz, 72, D ELEBICONT,
MRAFE R DOEFEME IR T D720, TRtEHE~OST AV A E EN L7,

FEZEW B ClE, TBEEEMRAIL 55 D= K K O K DFRAE ) 2 320 L 7=,

TR A T, FRMISE LT, WRTEICRDENEREEHAE L LT,

AR B T, (BRI EA v 7V o PR AFEDOY — R T U APEREE) 25
Jiti U7=.

BR BT RE /K ER AT RS C U, [ERBERCHBE /K MERR A |, [BRBEACHRE K MERR A (2331 2 o #T bk
REHZ L7 AT =y 7| BFEME LT,

(REBRREEXE)
2—-2-1 REXBEGEZ—BEER

B MR 2 AEEBRECHEIC T 2B IE, B, ofr, #ItT2Z2Licky, B¢
FRORR O KGEEENEIN BT 5 BRI L OB M OHEEZAT 9,

Fik SEOUHME, SURIEHRE 28 U7 FRINE, A — L=V RO I F—IC KD HRBEEIT O,
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(4) Sequential Changes in Blood Tetrodotoxin Concentrations in Lethal Puffer Fish Poisoning: A
Case Report

(Yusuke Okazakil*!, Shiori Kobayashi*l, Akie Nakashima, Yasumasa Iwasaki*?, Journal of
Clinical Toxicology, 11(5), 491, 2021)

Severe symptoms of tetrodotoxin poisoning caused by the ingestion of puffer fish
include respiratory muscle paralysis, hypotension, and cardiopulmonary arrest.
However, the blood concentration of tetrodotoxin that causes cardiopulmonary arrest
remains unknown. We herein present a case of tetrodotoxin poisoning in a 76-year-old
man, who died later. We measured the blood tetrodotoxin levels over time in a patient
with severe tetrodotoxin poisoning. A 76-year-old man had tetrodotoxin poisoning after
consuming three puffer fish. He complained of numbness in his mouth after 10 min
and developed cardiopulmonary arrest when ambulance crews arrived 43 min after
ingestion. Cardiopulmonary resuscitation was performed, and he had a return of
spontaneous circulation shortly before arriving at our hospital. The blood tetrodotoxin
concentration was 119 ng/mL after 5 hours. On day 5, he died due to multiple organ
failure. Thus, the blood tetrodotoxin concentration causing cardiopulmonary arrest
was approximately 100 ng/mL in this case.

*IDepartment of Emergency and Critical Care Medicine, Graduate School of Biomedical and
Health Sciences, Hiroshima University, *2Department of Emergency Medical Center, National

Hospital Organization Kure Medical Center

(5) High Levels of Tetrodotoxin in the Flesh, Usually an Edible Part of the Pufferfish Takifugu
flavipterus, Caused by Migration from the Skin and the Regional Characteristics of Toxin
Accumulation

(Naomasa Oshiro *1, Kyoko Kuniyoshi *1, Shigeyoshi Yamamoto *1.*2, Ayano Hotta *1.*2*3, Takuma
Yamada *1, *2, Takafumi Suzuki "2, Noriko Sugita 1.2, Keiichi Matsuura-*4, Akie Nakashima,
Yoichi Anzai *5 and Hiroshi Asakura *1, Journal of Marine Science and Engineering, 9(11), 1312,
2021)

The consumption of a pufferfish, Takifugu flavipterus or komonfugu in Japanese, formerly
known as Takifugu poecilonotus, is popular in Japan. However, T. flavipterus is frequently
involved in cases of tetrodotoxin (TTX) poisoning in Japan. Although victims have usually
consumed inedible parts, some cases are related to consumption of flesh. To improve the risk
management of pufferfish poisoning, we studied TTX level in the flesh and skin of 7. flavipterus.
Ninety-seven specimens obtained from the Seto Inland Sea and landed in Fukuoka Prefecture
were analyzed by liquid chromatography-tandem mass spectrometry. The flesh from six specimens
was toxic (>10 MU/g = 2.2 mg/kg): one was in poor condition (not freeze-thawed); three were
freeze-thawed before sample preparation; and two freshly prepared and in good condition (not
freeze-thawed). The fillets were divided into outer and inner portions; the TTX levels in the outer
portions were notably higher. The skin of the six specimens was moderately to extremely toxic:
165 MU/g (36.3 mg/kg) in the fresh specimen not in good condition, 600-950 MU/g (132-200 mg/kg)
in freeze-thawed specimens, and 4500 and 6000 MU/g (990 and 1320 mg/kg) in the two fresh
specimens. We concluded that TTX in the flesh migrated from the highly toxic skin. In addition,

TTX levels in the skin appeared to be regionally specific. We recommend that toxic portions of 7.
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flavipterus are removed as soon as possible after individuals are caught, and that fish from known
highly toxic areas are not consumed.

*INational Institute of Health Sciences, *2Department of Pharmacy and Health Sciences, Meiji
Pharmaceutical University, *3Tokyo Metropolitan Institute of Public Health, *4National Museum
of Nature and Science, *5Food Sanitation Division, Health Department, Health and Welfare

Bureau, The City of Hiroshima
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