OA TEDOTMRHLBEEE (R

EFSA 77 Z (2008 4)

= 2 N

 FAOTOC/WHO(2004 )

<A Lpll XA Bt & i.p. OA:LDs0 200 pg/kg RE@#152, 119) «DTX3 2o\ T, RS
Bt & OA:200 pg/kg A HE DTX2: LDso 350 pg/kg 4B #153) nictg, I 27T AR
DTX1:160~200 pg /kg A #135) 0.p. OA:LDso #J 880 pg/kg 1A HE#119) (OA. DTX1 X/% DTX2)
DTX3:500 ug /kg {KHE#467) LlebEZ BRI,
<V EFEH &> *ip. OALDsy ®WNGR :
i.p. OA : 200 ng/kg R EH 204 pg/kg REH#152), 225
DTX1:160 nug/kg K& ug/kg RE#119)
DTX3:200~500 pg/kg 4 &
0.p. OA:400~2,000 pg/kg AE#191, 189, 119)
DTX1: 300 ug/kg KEF#109)
2t | - BRSO - TH.#321) - EU/SANCO®291) T,

OA: ~ 7 A, op #291) LOAEL 75 pg/kg K8 (& =
= N)
OA: <~ A o0.p#183) 50 pg/kg A E CTEE MK I,

ADOH~ T AL MO GEN— TR ER KLV | IBE ORI
Hrg & FEEE & L7z MHIRYE, #106)
OA=DTX1: >0.1 MU

DTX3: >0.05 MU

- [~ 2

OA } ¥ DTX1 13 i.p. X 0.p.2 & 0 AFIEHRE RO &
NTN5, #382)* *F

- S

OA (0.1~1.0 ug/ml) %t MAMM L 0 HEfE L 72 HER D
IL1 FEA % in vitro TR, #154)

~ U AR,
OA:o0.p :NOAEL (% 50 pg/kg /K #190),
DTX3 : 0.p.: 600~700 pg/kg AR E T T,
- E DR E#321)
~ U A E EE,
OA: (i.p.) LOAEL:200 ug/kg A&
(0.p.) LOAEL: 75 pg/kg {K&
DTX1 » LOAEL: 50-500 nug/kg {A &
DTX3 » LOAEL: 375 ug/kg A8,
- T~ #321)
OA ® LOAEL (ip.,~7 A) :1,000~2,000 pg/kg A,
DTX1 ® NOAEL (G.p.,~7AK T v k) 750 pglkg (AHE
DTX1 (ip.,~¥7AKOT v k) 750 pglkg KE CHIREE,

OAD~ U ARAKGIZ LD
SWEFEMED LOAEL % ME
B IEEN DN D
#109) = & % fatEic

75 uglkg KE L LTW5,

- #190)Tix b U T 7 A AEGK
L7= OA =Rk #e 5.,




FAO/IOC/WHO(2004 4)

T EEE

AT —2 7L,

EFSA #7 #1£(2008 %)

BAnTEE

OA : Ames RBR Cfatt #156), CHL fiinz Hw\WwCTy >
TUT XUtz ~—h—& LI BRERRBRTIX
BhtE@#154), DNA 7% 7 Mit@#167)
DTX1, DTX2 O#fsmttT —# 72 L,

OA : Ames i BR Catt #156), DNA 7 & 7 FaH#167)%,
FEHER) TIX 72\ In vitro R CIHTEDRE RN & 2 AR HERY 7038
faEtEER (Ames &Y UDS iiR) Tli@@EtiZsA s
#156, 168), OA |TEMEFHMERBAWETIEV, DTX1,
DTX2 OERsEET — %72 L,

FEMM
7 aE—
2 —1EH

OA FZODTX1 1, v~ U AR TCEN/ATOET—X—EHANRNDH D LB RENTWD,
‘CD-1 vV A& AW HEEBAIC L2 BB AP Em I, 7rE—4%—& LT100 uyg DMBA % 844 10 ug OA

X% 5 ug DTX1 #3812 2 [F18Ai L= 4558, 30 # B (21X DMBA+OA T 80%(12/15),

DMBA HAMBEARE (9HHND)

KON OA BAlEAn (30 A D) Tk, TN 1D~ 7 A ZIEENE U2, BA LR D 95~98% X BIED /v

n—LA, 2~5%0 R LR TH o7, #1775, 98)

- SD 7 v MZ 8 MNNG Z k5 LA =v>=— bk L7, 9~55 i H £ T 0.25 mg/LL ® OA (10 pug/7 =~ M H), 56
~T72 A ET05 mg/L ® OA Zf O 542 “EBERENAFRBROFE R, 75%D T v b ORRE ([ ARIERRE I il M OV 2
BN, 2B DORERIL, MNNG OO ERETIL 46.4%. OA DHDOFEERETIZ 0% Th-7-, #366)

IEA D
=X A

OA FEBV VIAVA =V T4 AT 7 X2 —ETHDH PP1 K&
O PP2A OEH % FHE L #279), Mo L&MEIc b= 54
HIERICHET DS, TRPBIHAD=ALELT, BE
MO F Y AR WEa Y br— T DA REDE
Fl7e ) VEBIZE D KGFEONT VARAND 2 LR
W)E O FE M A A 9 2 A b B AR o A B R K ORI
4275 ORI 78 U VR b S 4L TRSy D3 5 NI HEE
INHZ ENEBEZ LN,

OA.DTX1 % U DTX2 (IAffa N TEIZ PP2A OEH ZHE L.
AL D JEFPHIZ o7 2 BN BT 5, THNBZ DA K
ZALELT, OA N7+ A7 7 A2 —EHREMFEMEZI LT
B bR ARG ORE RSy FITIERT L. % bR o032t
P2 D 2 LT &Y IHERIE TR L 7R A5 M
g2 BENICHRt S D E B A b, #375)

w
—~
S
S

|

%L

bt M FRREM AR T F e H#EIX OA. DTX1 XU DTX3,
t hMZEI1F 5 LOAEL : 1 pg OA %4 & (79 0.33 pg OA 4 &
kg 1KH)

« HARD R EFHFHI#269, 69) : DTX1 & LT 32 ug TIHIAEH,
<70 N 38 ANRHEERST2 ) VT = — DO EBI#132) T
1% 55~56 ug/100 g, 1.0~1.5 ng/kg REER L 7= & #HER <
niz,

b MZEITSH LOAEL: K A—AK) 50 ng OA & (£ 0.8 ug OA

W B/kg (RH),

- 48 ng/kg A& DTX1 (12MU) fEBEUC L 0 ®EOER (H
A@#69, 81)

- ) V7 = —(#146, 263), AL kL #195, 204) K N UK#132)

DEFNZFBNTHH 50 pg @ OA 78 LOAEL L&z 57,

#79) DTX3 Ik 57T A
DHEF, FEY o HI S HERN
OA £ LT 32ug/100 g i &
M7, LOAEL (%, 45 ugOA
W/t b 0.8 ug OA Y fi/kg
R L HERF S LT,




EFSA #7 #1£(2008 %)

UF 3: W04 EDOE bOT—H ZIICLTETHY  JERIT | 3: LOAEL W5, (&I REOEZMEORVEE ST

EES2,) TRICHESL LY, B0 UF IAEEE 2 H7,)
ARfD 0.33 ug OA ¥ Fi/kg (K, BMEFEMEICET 57 — 232 | 0.3 ug OA Y f/kg (K, 1BMEFEMEICET AT — B AE LT

LTCWAHZ XY, TDLIERRE LA, 52 Lk, TDIIZRE LR,
N ~ 7 AJEPENE G2 L D LDso 1233 &, OA=1, DTX1=1, | ~vAEHENELGICL DT
% % DTX2=0.6, DTX3 (ZZ D= AT /LI TWRWMEEY (OA, | M X 0 #52)0A=1 |
(TEFs) DTX1 XX DTX2) DIz L, DTX1=1.25, DTX3=0.8

<>

# 52 T. Suzuzki, et al. Quantification of lipophilic toxins associated with diarrhetic shellfish poisoning in Japanese bivalves by liquid chromatography —mass
spectrometry and comparison with mouse bioassay. (2005) 1370-1378

# 69 T. Yasumoto, et al. Occurrence of a new type of shellfish poisoning in the Tohoku district. (1978) 1249-1255

# 79 V. Hossen, et al. Food poisoning outbreaks linked to mussels contaminated with okadaic acid and ester dinophysistoxin -3 in France, June 2009 (2009)

# 81 O. Y. Yasumoto T , Sugawara W, Fukuyo Y, Oguri H, Igarashi T and Fujita N. Identification of Dinophysis fortii as the Causative Organism of Diarrhetic
Shellfish Poisoning. (1980) 1405-1411

# 98 M. Suganuma, et al. Okadaic acid: an additional non-phorbol-12-tetradecanoate-13-acetate-type tumor promoter (1988) 1768-71

# 106 Y. Hamano, et al. Enteropathogenicity of diarrhoeic shellfish toxins in intestinal models. (1986) 375-379

# 109 H. Ogino, et al. Toxicologic evaluation of yessotoxin (1997) 255-9

# 119 A. Tubaro, et al. Oral and intraperitoneal acute toxicity studies of yessotoxin and homoyessotoxins in mice (2003) 783-92

#132 C. P. a. t. COT (The Committee on Toxicity of Chemicals in Food and Environment) Statement on risk assessment of marine biotoxins of the okadaic acid,
pectenotoxin, azaspiracid and yessotoxin groups in support of human health. (2006)

# 135 S. M. Murata M, Sugitani H, Oshima Y and Yasumoto T Isolation and structural elucidation of the causative toxin of the diarrhetic shellfish poisoning. (1982)
549-552

# 146 T. Torgersen, et al. Diarrhetic shellfish poisoning by okadaic acid esters from Brown crabs (Cancer pagurus) in Norway (2005) 572-8

# 152 T. Aune, et al. Relative toxicity of dinophysistoxin-2 (DTX-2) compared with okadaic acid, based on acute intraperitoneal toxicity in mice (2007) 1-7

# 153 T. Aune, et al. Risk assessment of DSP toxins in brown crabs (Cancer pagurus). (2006) 464-468

# 154 T. Aune and M. Yndestad Chapter 5. Diarrhoeic shellfish poisoning. (1993) 87-104.

# 156 S. Aonuma, et al. Mutation induction by okadaic acid, a protein phosphatase inhibitor, in CHL cells, but not in S. typhimurium (1991) 375-81

# 167 V. Fessard, et al. Okadaic acid treatment induces DNA adduct formation in BHK21 C13 fibroblasts and HESV keratinocytes (1996) 133-41

# 168 L. Le Hegarat, et al. Lack of DNA damage induction by okadaic acid, a marine toxin, in the CHO-Hprt and the in vitro UDS assays (2004) 139-47



# 175 H. Fujiki, et al. Diarrhetic shellfish toxin, dinophysistoxin-1, is a potent tumor promoter on mouse skin (1988) 1089-93

# 189 E. Ito, et al. Investigation of the distribution and excretion of okadaic acid in mice using immunostaining method (2002) 159-65

# 190 W. G. Matias, et al. Variations in the distribution of okadaic acid in organs and biological fluids of mice related to diarrhoeic syndrome (1999) 345-50

# 191 T. Aune, et al. Study of possible combined toxic effects of azaspiracid-1 and okadaic acid in mice via the oral route (2012) 895-906

# 195 P. Vale and M. S. M. A. de First confirmation of human diarrhoeic poisonings by okadaic acid esters after ingestion of razor clams (Solen marginatus) and green
crabs (Carcinus maenas) in Aveiro lagoon, Portugal and detection of okadaic acid esters in phytoplankton (2002) 989-96

# 204 P. Vale and M. A. Sampayo Esters of okadaic acid and dinophysistoxin-2 in Portuguese bivalves related to human poisonings (1999) 1109-21

# 263 B. Underdal, et al. DSP intoxication in Norway and Sweden, Autumn 1984-Spring 1984. (1885) 489-494

# 269 T. Yasumoto, et al. Diarrhoeic shellfish toxins. (1985) 1019-1025.

# 279 P. Cohen, et al. Okadaic acid: a new probe for the study of cellular regulation (1990) 98-102

# 291 EU/SANCO. Report of the meeting of the working group on toxicology of DSP and AZP, 21 to 23 May 2001, Brussels.

# 321 Draft to the Joint FAO/IOC/WHO (Food and Agriculture Organization of the United Nations/ Intergovernmental Oceanographic Commission of UNESCO/
World Health Organization) ad hoc Expert Consultation on Biotoxins in Bivalve Molluscs, Oslo, Norway. (2004)

# 366 M. Suganuma, et al. An alternative theory of tissue specificity by tumor promotion of okadaic acid in glandular stomach of SD rats (1992) 1841-5

# 375 J. Tripuraneni, et al. The toxin of diarrheic shellfish poisoning, okadaic acid, increases intestinal epithelial parace llular permeability (1997) 100-8

# 382 M. E. Van Apeldoorn Diarrhoeic shellfish poisoning: a review. RIVM/CSR Report 05722A00. 26 August (1998)

# 467 T. Yasumoto, et al. Polyether toxins produced by dinoflagellates. (198) 375—-382



