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Metabolism of AZAs in C. farreri and its effect on the growth of C. farreri (x% is growth rate)
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PHYSIOLOGICAL RESPONSE OF SCALLOP CHLAMYS FARRERI TO THE
METABOLIC DETOXIFICATION OF AZASPIRACIDS

DONG Chen-Fan"?, WU Hai-Yan?, LI Qing—Yunz, GU Hai—Feng3, TAN Zhi-Jun?

(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Testing and
Evaluation for Aquatic Product Safety and Quality, Ministry of Agriculture; Yellow Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Qingdao 266071, China; 3. Third Institute of Oceanography, MNR, Xiamen 361005, China)

Abstract To understand the physiological response of scallop Chlamys farreri to the metabolic detoxification of
azaspiracids (AZAs), the scallop was exposed to a toxic algae of AZAs, Azadinium poporum (strain AZDY 06, producing
AZA?2 mainly, isolated from the South China Sea). Except for the metabolic process of AZAs in scallop, activities of four
enzymes including superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), peroxidase (POD), and acid
phosphatase (ACP) in the blood, viscera, and gills, as well as the total hemocyte counts (THC) were measured. In addition,
the ultrastructure of viscera and gill cell were observed to study the structural damage. The results show that C. farreri
could convert AZA2 into four metabolites (AZA6, AZA12, AZA19, and AZA23) that have strong polarity and low toxicity,
which means that C. farreri could protect itself by eliminating the toxicity of AZAs. However, some physiological
parameters, including THC, activities of key antioxidant enzymes, and the ultrastructure of target organ cells, also showed
responding reaction during the detoxification process, and some of these parameters showed obvious dose-effect
relationship. The THC fluctuated greatly to the highest level of 2—2.5 times of the control group’s. The activities of four
antioxidant enzymes changed to different degrees. GSH-Px and POD were activated continuously during the whole process,
especially in blood, more than 20 times of those in viscera and gills. The SOD activity showed a strong relationship with
AZA content. When the AZAs content was in 74.2—168.2ug AZA1 eq/kg, SOD activity was in the induction state, and
otherwise in inhibitory state below or beyond the range. Different from other enzymes, the ACP activity was inhibited in
almost of all the process. In the ultrastructure, some pathological phenomena such as vacuolization and nuclear atrophy
occurred in the cells of viscera and gill. The tissue cells in low-exposure group could self-repair their structure to some
degrees, but not in high-exposure group. This study provides a scientific basis for future study of the detoxification
mechanism of AZAs, as well as the risk assessment and limit setting of this phycotoxins in standard.

Key words Chlamys farreri; azaspiracids (AZAs); metabolic detoxification; physiological response



