Vol. 11 No 2

JOURNAL OF THE
ARABIAN AQUACULTURE SOCIETY
Arabian Aquaculture Conference
DOI: 10.12816/0050345

Effect of Toxicity of Microcystins (MC-RR) and Cyanobacterial Cells in
Oreochromis niloticus Fish

Abu Khshaba, A. F. ; Khalil, R. H.; Saad*, T. T.; Amer, M. T. and Abdel-
Latif, H. M. R.
Department of Poultry and Fish Diseases, Faculty of Veterinary Medicine,
Alexandria University, Edfina, Behera, P.O. Box: 22758, Egypt.

*Corresponding Author
ABSTRACT

This study aims to investigate the effects of Effect of toxicity of microcystins (MC-RR) and
Cyanobacterial cells in Oreochromis niloticus fish through its effect on the total antioxidant activity of
the enzymes, its effect on the internal organs, liver enzymes and the level of liver enzymes (S. AST and
S. ALT), also its effect on Phagocytic activity and index. Studies were conducted using Oreochromis
niloticus with different mean weight 10.0 £0.5 g and 30.0 £ 2.0 g. They were obtained from private fish
farm in kafr-Elshike governorate, Egypt and transferred to the laboratory where they were held in
aquariums. Oreochromis niloticus were placed in aquaria and temperature (26°C) controlled water. Fish
were randomly allocated to eight experimental groups with thirty three replications (10 fish per
replication, giving 240 Oreochromis niloticus per experimental groups). Feed and water were provided
ad-libitum. The experimental period differ in each experiment and lasted between 4 days and 21days.
Tilapia fish were exposed to microcystin MC-RR by both of injection intraperitoneally and immersion in
fingerlings stage and by feeding with cyanobacterial cells in large sized fish under laboratory conditions
for 21 days. Our results concluded that, the microcystins (MC-RR) and Cyanobacterial cells of a higher
toxic effects on the fish especially when given with intraperitoneal injection, immersion and causes
decreasing of fish immunity and of harmful effect on the liver, kidney and fish musculature, so it will
decrease the productive and economic efficiency of fish production farms.
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INTRODUCTION

Microcystins (MCs) are a family of
cyclic peptide toxins produced by species
of freshwater cyanobacteria (blue-green
algae), primarily Microcystis aeruginosa
(Dawson, 1998).

The intact cells as well as the toxins
released after cellular lysis can be
responsible for the toxic effects observed in
both animals and humans (Carmichael and

Falconer, 1993 and Moreno et al., 2004),
and they have been associated with fish
kills (Zimba et al., 2001). There are over 70
different MCs, which differ mainly in the
two I-amino acids at positions 2 and 4. The
most common, and also the most
extensively studied, are MC-LR, MCRR
and MC-YR (Fastner et al., 2002).

MCs have proved to be highly potent
hepatotoxins in mammals and fish (Fisher
and Dietrich, 2000; Towner et al., 2002). It
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