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挿入するテキストを入力 資料　３



 

    

 1,096 14,701 3

 311 13,529 0

 12 191 0

 141 308 2

 45 74 3

 5 13 0

 68 1,425 0

 1,677 30,241 8
 

  14 8

(2.7%) (0.2%) (38%)
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  166 223 13

 

 

 

 
17 67 0

 

 

 

 
16 38 0

  3 6 0

  1 4 0

  1 1 0

  19 31 1

  223 370 14

 

  14 8
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TTX

20 3

4 6
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 R1 R2   R1 R2 R3 R4 

TTX CH2OH OH  TTX H OH OH CH2OH 
6-epiTTX OH CH2OH  5,6,11-trideoxyTTX H H H CH3 
11-deoxyTTX CH3 OH  1-hydroxy-5,11-dideoxyTTX OH H OH CH3 
11-norTTX-6(R)-ol OH H  5-deoxyTTX H H OH CH2OH 

11-norTTX-6(S)-ol H OH       
11-oxoTTX CHO OH       

 

Tetrodotoxin (TTX) and its derivatives 
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 Hemilactal form Lactone form 

 TTX
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: < 10 MU/g : 10-100 MU/g : 100-1,000 MU/g : >1,000 MU/g

1945
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     TTX 

    PSP STX, dcSTX  

    PTX  

  Arothron 6  

 

PSP STX, dcSTX, GTX5  

     TTX 

  Sphoeroides 3   PSP STX, dcSTX, GTX5  

    TTX 

    TTX 

   Tetraodon leiurus  PSP STX, dcSTX, neoSTX  

  T. suvatii  PSP STX, dcSTX, neoSTX  

  Tetraodon sp.  PSP meSTX, meGTX  

PTX  

  T. tergidus  PSP STX, dcSTX  

  Colomesus asellus   PSP STX  

 

1) 



2) 

2002 004

Sphoeroides 

28

T. leiurus Tetraodon sp. T. tergidus
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1) 

1979

1982

1987

TTX
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2)   
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3)   

2007 7

60
MU/g   

 
  

  
 

 

   142 4,290 396 

   167 67  

   < 5 < 5 < 5 

   < 5 < 5 < 5 

   < 5 < 5 < 5 

   < 5 < 5 < 5 

   < 5 < 5 < 5 
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CTX

300 00

Gambierdiscus toxicus Prorocentrum lima
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CTX-1B
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0.025 MU/g 

Cigua-Check

0.8 ppb 
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1988 3   3  3  

1992 3   5  5  

1998 4   10 10 

1998 8   19 4  

1999 1 1   12 10 
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PTX

Ostreopsis 

CPK

77

 21 
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PTX
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Ostreopsis 
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1

2000 10   

11

2001 1  

1

CPK 

1988 998    

55

21
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2   

     

1  2001 11   1  

2  2003  2   1  

3  2003 11   2  

4  2004 11   3  

5  2007  8   2  

 

 

CPK  

21/26



22/26



24/32

. 

(CH3)4N
+

30 1

2 3

23/26



24/26



25/26

. 

1) 

1942 950

455 126

1965 971 3

  1976 983 18

2) 

188 50

-A, B
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3) 

 
 5 -

 a

A  

4) 

1996 5 


