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Datos de Investigacion

Area de estudio: Sector Islas Huichas,

Regidon de Aysén, Chile.

Evaluaciones: 2010, 2012, 2013, 2014, 2015y
2016.

Autorizaciones Sanitarias: 130, 831, 1178,
1180, 1163y 413.

Aprobacion de Comité Bioética.
Unidad de Bioseguridad.
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Grupo Saxitoxina (STX).
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Grupo Acido Okadaico (AO).

Acido Palmitico Y\/\/\/\/\/\/\/

Nombres R? R2 R3
Acido Okadaico (AO) H H CH,
Dinofisistoxina-1 ~ (DTX-1) H CH, CH,
Dinofisistoxina-2  (DTX-2) H CH, H
Dinofisistoxina-3  (DTX-3) Acyl CH, CH,

Estructuras quimicas de toxinas del grupo-AO. R indica la substitucidon del radical aplicado a cada estructura de

acuerdo al nombre de la toxina. Acido palmitico corresponde al 4cido graso de mayor porcentaje detectado en la
posicion R1 de DTX-3.



Grupo - Pectenotoxinas (PTXs).

Nombres R? R? R3 C-7
Pectenotoxina-1 (PTX-1) CH;OH H H R
Pectenotoxina-2 (PTX-2) CH, H H R

Pectenotoxina-2b (PTX-2b) CH, H H S
Pectenotoxina-3 (PTX-3) CHO H H R
Pectenotoxina-4 (PTX-4) CH,OH H H S
Pectenotoxina-6 (PTX-6) COOH H H R
Pectenotoxina-7 (PTX-7) COOH H H S

Pectenotoxina-11 (PTX-11) CH, OH H R

Pectenotoxina-11b (PTX-11b) CH, OH H S
Pectenotoxina-13 (PTX-13) CH, H OH R

Estructuras quimicas correspondientes al grupo-PTXs.
R indica la substitucion del radical aplicado a cada estructura de acuerdo al nombre de la toxina.



Zonas identificadas en el sur de Chile con FANs

Region de Los Lagos Region de Aysén Region de Magallanes

(Garcia et al., 2013).



Grupo

Saxitoxina

Acido Okadaico

Origen

Alexandrium catenella

Alexandrium ostenfeldii

Dinophysis acuta
Dinophysis acuminata

Prorocentrum sp.

Tipo de toxinas Hidrofilicas Lipofilicas
Analogos = 50 = 15
Saxitoxina dinofisistoxinas 1-3

neoSaxitoxina

Gonyautoxinas

acyl-derivados

Métodos de deteccion |Bioensayo ratén (AOAC 2000) LC-MS/MS
LC-pre-COX (AOAC 2005.06)
LC-PCOX (AOAC 2011.02)
Limite regulatorio 80 ug/ 100 g 160 ng kg




Voltage

Voltage

50

40

20

— C:\YLClarity \WORK1\DATOS PCOX\HPLC CARLOS GARCIA - 22-09-2015 10_00_46 - FP-2020

1332 7

11,43 5
1231 6

©
o
3
~N
-

10,16 3
20,44 9

21,31 10

10,71 4

>

> 548 1
? 631 2

-104

5 10 15 20 25

[min.]

150

100+

50-

— C:\YLClarity \WORK1\DATOS PCOX\HPLC CARLOS GARCIA - 22-09-2015 10_32_00 - FP-2020

11,52 3
2118 7

Time

Oyaneder-Terrazas et al., Toxins 2017, 9, 190.

30
[min.]



c1
c2

c3

c4
GTX4
GTX1
GTX5
GTX3
GTX2
GTX6 |
deGTX3 |
deaTx2 |
neoSTX -
desTx |
stx |

Punta Arenas

Toxins

/L
T T 71T 0/ /1

0 5 10 15 60

Toxin content (mol %)

C1

c2

C3

Cc4
GTX4
GTX1
GTX5
GTX3
GTX2
GTX6
dcGTX3
dcGTX2
neoSTX
dcSTX
STX

Aysén

Toxins

—7———7————7 /7
0 5 10 15 50

Toxin content (mol %)

Uribe et al., et al., 2010; Oyaneder-Terrazas et al., Toxins 2017, 9, 190.



Fase de Acumulacioén Fase de Distribuciéon
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ng STX equivalent 100 g*

ng STX equivalent 100 g™
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ug STX equivalent 100 g™
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Table 1. STX-group toxin contents in edible parts (visceral and non-visceral tissues) of marine onganisms (bivalves and gastropods) collected from Huichas Island, Region of Aysén.
Values expressed in g 100 g | and total toxicity in pg STX eg 100 g ' n.d., none detected.

Toxins (ug 100 g1 Total
Species'common name Tissue neoSTX STX GTX4 GTX1 GIXs GTX3 GTX2 g STX eg 100 g '
Venuz antiguaChilean clam Adductor muscle n.d .. n.d. n.d. 28=01 n.d. n.d. 28 +£0.1
Foot nd. n.d. .. n.d. 1.1 401 nd. nd. 1.1 +0.01
Mgestive pland n.d. 13.7 1.6+ 0.1 182401 49 0.1 109+ 0.1 1.6=01 a5 £ 0.1
Crari zedida/Pacific clam Foot 41.1 £ 0.5 . = LOH) 16+ 06 B3+02 = LGy 0.72 £ 0.1 34+ 04
[Hgestive plands 44 +0.1 0.4 16.7 £ 0.1 142.7 1683.2 6226 7535 1212 L 52 %
Tagels dombeiitazor clam Foot n.d n.d G901 b6+ 0.7 n.d. .6 =03 1.0=01 114 +£1.2
Mgestive glands n.d. . n.d. n.d. 147 £ 0% = LGy 08=05 148 + 1.4
Awlocomypa arer/mbbed mussel Mantle n.d n.d n.d. n.d. n.d. nd n.d. n.d.
Mgestive glands nd. n.d. 156+ 0.1 6.3 4+ 0.1 n.d. 1244 +£02 3539 +0.1 205+ 1.5
Adductor muscle nd. n.d. nd. n.d. n.d. 0.50 (.50 1.0+ 0.01
Myptilus chilensis/lue mussel Mantle nd. n.d 196,01 £+ 1.1 03+ 086 n.d. nd nd 205+ 1.9
Dngestive plands n.d. .. 446 +£04 3540215 n.d. n.d n.d 0G0
Adductor muscle 24727 £ 49 n.d. .. n.d. n.d. g =07 168 £ 0.8 2495 £ p4 ®
Choromytilus cherus/glant musse] Mantle n.d n.d T3£0.1 1.7+£0.1 n.d. n.d. n.d. o0+£02
Digestive plands n.d. .. n.d. n.d. 43401 = L) 123 +£0.1 16 +£02
Adductor muscle nd. n.d. .. n.d. n.d. nd. nd. nd.
Argabuccinum ranelliformesitop shell  Foot n.d . 16.5 £ 0.1 19401 n.d. 1.6 =01 = Loy 2 +£03
Mgestive glands n.d. . JERs 0 1.5 +£0.1 28E7 4254 160 £ 0.1 61T £ 42 =
Concholepas conchodepas/locn Foot n.d Bl +07 n.d. n.d n.d. n.d. nd. Bl 07
Mgestive glands n.d. .. 175+£05 1411204 n.d. 1.7+ 02 G0=01 179+ 1.2

Garcia et al.,2015, Food Additives & Contaminant
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Figura 17. Cromatogramas de HPLC-MS/MS obtenidos desde una mezcla estandar :
(a) acido okadaico (4.89 uM), (b) dinofisistoxina-1 (0.62 uM)(c) azaspiracido-1 (0.8 mM),

(d) pectenotoxina-2 (1.66 mM) y (e) yessotoxina (1.53 mM).




Aulacomya ater 69.7 + 2.3 ug of OA-equivalent/kg
8.3 + 0.9 ng of AZA-equivalent/kg
18.0 + 1.5 pg of YTX-equivalent/kg

AO

DTX-1

AZA-1

PTX-2

YTX

o

5 10 15 20 25 30
Toxin concentration (ng/Kg of wet weight)

Choromytilus chorus 181.1 + 8.2 ug of OA-equivalent/kg
15.0 + 1.5 ug of AZA-equivalent/kg
10.3 + 0.8 pug of YTX-equivalent/kg

35

DTX-1

AZA-1

PTX-2

YTX

LA R B L B B A B B R B
20 40 60 80 100

o -

Toxin concentration (ng/Kg of wet weight)

120

Mytilus edulis chilensis 304.7 + 5.8 ug of OA-equivalent/kg
31 + 2.1 ug of AZA-equivalent/kg

45 + 1.7 pg of YTX-equivalent/kg
AO
DTX-1 ——
AZA-1
PTX-2
YTX
LA L LLLL LLEL B B LA L B
0 20 40 60 80 100 120 140
Toxin concentration (ug/Kg of wet weight)
Gari solida 51.1 + 2.3 ug of OA-equivalent/kg
9.0 + 1.1 pg of AZA-equivalent/kg
2.8 + 0.4 g of YTX-equivalent/kg
DTX-1 ——
AZA-1
PTX-2
YTX
LIS B B BN IR L I B |
0 5 10 15 20 25 30 35 40

Toxin concentration (ug/Kg of wet weight)

Zamorano et al., Food additives & Contaminats 2013, 30 (9), 1660-1677



Concholepas concholepas 33.9 + 1.1 ug of OA-equivalent/kg

6.7 + 0.9 ug of AZA-equivalent/kg Argobuccium ranelliforme 22.8 + 1.5 pg of OA-equivalent/kg
12.8 + 0.7 pg of YTX-equivalent/kg 3.6 + 0.2 pg of AZA-equivalent/kg
5.6 + 0.1 ug of YTX-equivalent/kg
AO
DTX-1 —
DTX-1 |-
AZA-1
AZA-1
PTX-2
PTX-2
YTX
YTX
LI L | L L L L
0 5 10 15 20 25 T

. ) . 10
Toxin concentration (ug/Kg of wet weight)

Toxin concentration (ng/Kg of wet weight)

Venus antiqgua 57.6 + 2.9 ug of OA-equivalent/kg
8.0 + 1.0 ug of AZA-equivalent/kg
1.0 + 0.1 g of YTX-equivalent/kg

AO

DTX-1 1

AZA-1

PTX-2

YTX

Toxin concentration (ug/Kg of wet weight)

Zamorano et al., Food additives & Contaminats 2013, 30 (9), 1660-1677
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Figura 30. Relacién de las concentraciones de toxinas lipofilicas en los tejidos de Mytilus chilensis entre
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Gari solida (c). Barras representan desviacién estandar (** p<0,01; *** p<0,001).
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ug AO equivalentes kg™

A **%k B *kk

320 - 80 200 4

b [ ) J [ )
280 L 70 180
160
240 - 60 ]
J n Anl |
200 - -50 @ 0 1
] o £ 1204
8 2 ]
160 < - 40 ) g 100 -
1 o 5 4

P g_
120 30 & o 80
5 o 1
= < 60 -
80 20 X 2 ]
40 -
40 4 - 10 ]
20
0 -0 0
, ] V' .
Visceras Pie Visceras Pie

Toxicidades del grupo-AO (ug AO equivalentes kgt) en visceras y pie de Concholepas concholepas (a) y
Argobuccinum ranelliformes (b), en relacion al porcentaje total de acidos grasos detectados (e).
Barras representan desviacién estandar. (*** p<0,001).

- 90
-—80
-—70
-—60
- 50
-—40
-—30
-—20

10

% Total Acidos Grasos



I Choro Maltén

T <. [ ] Aimej
Pérfil de Acidos Grasos en —— A
Hepatopancreas de Bivalvos Filtradores |E=I Chorito
600 -
550 -
500 -
450 -
o 400 -
8 J
— 350 -
~—

(@)} J
£ 3004
150 -
100
50 -

O T rrrri !

0000900000000 000TIIIIRRHOOMNOONOM®M®

SE8B e NS e RNNR IS SN I NONNONOTNnS

OJQOOO00VVVOVPLLLLLSNVBPBBSSSSSAA

OO0 00OOOOVOOOO

Perfil de acidos grasos (saturados, monoinsturados y poliinsaturados) en Hepatopancreas de Choro-zapato
(Choromytilus chorus), Almeja (Venus antiqua), Cholga (Aulacomya ater) y Chorito (Mytilus chilensis).
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Biotransformacioén en bhivalvos

Garcia et al., 2006; Doucet et al., 2007; Garcia et al., 2015
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Comparison of lipophilic toxin profiles of bivalve species: A) Blue mussels (Mytilus chilensis); B) Ribbed mussels (Aulacomya ater);
C) Razor Clam (Tagelus dombeii) and D) carnivorous gastropods Loco (Concholepas concholepas) from the South Pacific Ocean.
Garcia et al., 2017
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PROPUESTAS

* Establecer el recuento celular para fijar decisiones ante el
FAN.

e Actualizar la normativa sanitaria nacional, que establezca
limites y analisis para las toxinas lipofilicas.

* Establecer un método analitico para el grupo de Saxitoxina,
qgue permita identificar los perfiles toxicos en los distintos
organismos hidrobioldgicos durante el desarrollo y termino de
un FAN.
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