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RESUMEN

Las saxitoxinas y sus derivados son potentes alcaloides neurotoxicos asociados
principalmente a dinoflagelados y aunque éstas se presentan en algunas cianobacterias
filamentosas dentro de sus metabolitos secundarios, para las unicelulares no existe reporte
alguno. La finalidad del presente trabajo fue determinar la presencia de saxitoxinas en
Synechococcus elongatus (CBS) y su efecto en la alimentacion de Crassostrea gigas,
evaluando su potencial toxico mediante bioensayo en raton. Organismos adultos de ostién
japonés C. gigas de talla 10 +2 cm se alimentaron por 23 dias con 3 dietas a diferentes
concentraciones. Los primeros 15 dias las dietas empleadas fueron: una mixta formada por
CBS (2%), Tetraselmis suecica (TETS) e Isochrysis galbana var. Tahitiana (ISGT) al 1%, la
dieta control compuesta por TEST e ISGT al 2% y finalmente la dieta de S. elongatus al 4%.
Las dietas se modificaron a partir del dia 16 quedando CBS al 6%, dieta Mixta compuesta
por CBS al 4% y TETS al 2% y para la dieta control solamente se empleo TETS al 6%.
Asimismo se evalud la biomasa equivalente a cada una de las dietas, mismas que se
obtuvieron mediante centrifugacion. A lo largo del experimento se registré6 una mortalidad
considerable que fue constante en cada uno de los tratamientos, presentadndose la mayor
mortalidad acumulada en el tratamiento control con un 72.56%, seguida de la dieta mixta con
64.41% y finalmente el tratamiento de CBS al 4% con un 48.16%; mientras que los valores
promedio del indice de supervivencia finito calculados fueron de 0.277 para la dieta control;
0.409 para la dieta mixta y finalmente 0.530 para la dieta con CBS al 4%. En cuanto al
calculo del indice de condicion, se obtuvo que al inicio del experimento fue demasiado bajo
con valores que van desde 14.92 hasta los 33.45, mientras que a mitad del experimento
aument6 significativamente, principalmente en la dieta mixta con 45.59, seguida de la dieta
control con 34.66 y finalmente la dieta de CBS al 4% con 31.52. Para evaluar la toxina
almacenada se llevd a cabo la extraccion &cida disefiada para saxitoxinas, obteniendo un
total de 8 extractos, 3 de biomasa (de cada una de las dietas), 3 a partir de los ostiones
alimentados y 2 de los ostiones para determinar las condiciones iniciales antes de iniciar el
experimento. Dichos extractos fueron inyectados en ratones albinos (cepa ICR Webster
Suiza). Los extractos obtenidos de ostiones alimentados con CBS al 4% y con la dieta mixta
mostraron la presencia de saxitoxinas, cuantificandose un promedio de 32 ug.100 g* de
tejido blando de ostién, causando la muerte en un promedio de + 4 h, no siendo asi para los
extractos obtenidos de los ostiones alimentados con la dieta control, de la biomasa
centrifugada y de los ostiones solos. En ambos casos los signos que presentaron fueron
debilidad muscular, descoordinacion de los miembros, respiracion agitada, tremores,
eliminacion constante de heces, convulsiones y finalmente la muerte. Aunque, el tiempo de
muerte y la presencia de otros signos como: debilidad muscular, dificultad para respirar
(disnea), temblores y calambres seguidos de fatiga indican la posible presencia de otro tipo
de toxina, pudiéndose tratar de una anatoxina-a o bien la posibilidad de una mezcla de
toxinas. Si bien, se evidencid la toxina, la concentracién a la cual se encuentra no es
considerada de alto riesgo para la salud publica.

Palabras clave: Cianobacteria, C. gigas, indice de condicion, saxitoxinas, S. elongatus,
mortalidad, toxicidad.
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Abstract

Saxitoxins and its derivatives are potent alkaloids neurotoxins mainly associated with
dinoflagellates and although they occur in some filaments cyanobacteria in their secondary
metabolites, for the unicellular there doesn’t exist any report. The purpose of this study was
to determine the presence of saxitoxins in Synechococcus elongatus (CBS) and its effect on
the feeding of Crassostrea gigas, by evaluating their toxic potential. This was done by means
of bioassay in mice. Adult organisms from Japanese oyster C. gigas of size 10 + 2 cm were
fed for 23 days with 3 diets in different concentrations. The first 15 days the diets used were:
a mixed diet formed by CBS (2%), Tetraselmis suecica (TETS) and Isochrysis galbana var.
Tahitian (ISGT) at 1%, the control diet composed of TEST and ISGT at 2% and finally the diet
of S. elongatus at 4%. The diets were modified from day 16 remaining CBS at 6%, mixed diet
composed by CBS at 4% and TETS at 2% and for the control diet TETS at 6% was used.
Also, the biomass equivalent to each of the diets were evaluated. These were obtained by
centrifugation. Throughout the experiment there was a considerable mortality that was
constant in each of the treatments, presenting the highest cumulative mortality in the control
treatment with a 72.56%, followed by the mixed diet with 64.41% and finally the treatment of
CBS at 4% with a 48.16%, while the average values of the finite survival rate and the
instantaneous mortality rate calculated were of 0.277 for the control diet; 0.409 for the mixed
diet; finally 0.530 for the diet with CBS at 4% respectively. Regarding the calculation of the
condition rate, it was obtained that at the beginning of the experiment it was too low with
values ranging from 14.92 until 33.45, while in the (middle) of the experiment it increased
significantly, mainly in the mixed diet with 45.59, followed by the control diet with 34.66 and
finally the diet of CBS at 4% with 31.52. To evaluate the stored toxin, acid extraction designed
for the production of saxitoxins was carried out, obtaining a total of 8 extracts, 3 of biomass
(for each of the diets), 3 from the oysters fed and 2 of the oysters to determine the initial
conditions before starting the experiment. These extracts were injected into albino mice
(Webster Switzerland ICR strain strain ICR Switzerland Webster). The extracts obtained from
the oysters fed with CBS at 4% and with the mixed diet showed the presence of saxitoxins,
the saxitoxins quantified in an average of 32 ug.100 g-! of oysters soft tissue, causing the
death in an average of = 4 h. This was not so for the extracts obtained from the oysters fed
with the control diet, from the centrifuged biomass or from the oysters alone. In both cases
the signs showed were muscle weakness, uncoordination of the limbs, agitated breathing,
tremors, continuous disposal of faeces, convulsions and finally death. Although, the time of
death and the presence of other signs such as muscle weakness, difficulty breathing
(dyspnea), tremors and cramps followed by fatigue indicate the possible presence of another
type of toxin; which could be an anatoxin-a or the possibility of a mixture of toxins. Even
though, the toxin was evident, the concentration at which is found is not considered a high
risk to public health.

Keywords:Cyanobacteria, C. gigas, condition rate, saxitoxins, S. elongatus, mortality,
toxicity.
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