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Nutritional Disease in Aquatic Animal

» Nutritional pathology / nutritional “diseases” is the studied areas
of finfish and crustacean pathology

» Dietary nutritional disorders : diet-related imbalances due to
“under-" or “over-" nutrition.




Causes of nutritional disorders

Under intensive culture condition, nutritional disorders may
arise from a variety of causes, including: |

» Deficiencies and imbalances of nutrients
» Poor feed formulation,

» Poor feed processing : excessive heat treatment
»Poor feed stability

»Poor/prolonged feed storage : lipid OX|dat|on or
spoilage .




Causes of nutritional disorders

» Anti-nutrients and contaminants, including
» Toxic polyamines and amino acids : biogenicamine

» Oxidized polyunsaturated fatty acids

» Heavy metal contaminants: Lead, Cd,

» Anti-vitamin factors,

» Specific enzyme inhibitors: typsin inhibitor



Causes of nutritional disorders

» Anti-nutrients and contaminants, including
» Toxic glycosides,
» Toxic phenols,
» Food allergens
» Microbial toxins: mycotoxin

» Specific synthetic contaminants : pesticide residues
and organochlorine compounds

» Residues arising from ingredient/feed processing




Common deficiency signs resulting from
nutritional disorders in shrimp

Nutritional diseases reported for penaeid shrimp include
» Ascorbic Acid Deficiency Syndrome (“Black Death Disease”)
» Cramped Muscle Syndrome
» Chronic Soft Shell Syndrome

» Blue Disease (Penaeus monodon)



Nutritional pathology condition in shrimp
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Nutritional pathology condition in shrimp
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Nutritional pathology condition in shrimp
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Nutritional pathology condition in shrimp
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Sensitivity of various aquaculture species to different mycotoxins.
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Nutritional pathology condition
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Nutritional pathology condition
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Nutritional pathology condition
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Nutritional pathology condition
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Nutritional pathology condition

Deficiency of

Fatty liver hemorrhagic syndrome. Large blood
clots arising from the liver. Note the excessive
abdominal fat.
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Liver histology of fish fed diets
containing: (A) 43% protein
and 15% lipid, (B) 43% protein
and 20% lipid, (C) 47% protein
and 15% lipid and (D) 47%
protein and 20% lipid. In fish
from groups fed with 20% lipid,
hepatocyte lipid deposition
was observed that was slightly
improved as protein levels
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Robustness is the property of being
strong and healthy

Under intensive condition,
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Nutrients for optimum health and disease
resistance

Nutrients and dietary components are a positive response on the
health, immune response and disease resistance of finfish and

crustaceans

» Essential amino acids :lysine, methionine, tryptophan, arginine,
histidine, leucine, isoleucine

» Nucleotides

» Polysaccharides : peptidoglycans, beta 1,3, and 1,6 glucans,
lipopolysaccharides




Nutrients for optimum health and disease
resistance

» Essential fatty acids :18:2 omega-6, 18:3 omega-3; 20:4 omega-6,
20:5 omega-3, 22:6 omega-3 depending upon species

» Sterols and phospholipids

» Essential minerals :P, K, Mg
»Trace elements : Fe, Zn, Mn, Cu, Se, |

»Vitamins :B1, B2, B6, B12, pantothenic acid, niacin, biotin, folic
acid, inositol, choline, D3, A, K3, E, and C

» Carotenoids: astaxanthin
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Trace Mineral Interactions

Key Interactions

N «— Cu
Fe ——— Zn, Cu, Mn

Mo,S ——— Cu
Ca e—— Zn,Cu
K, Mg «—— Mn

DDDDDD




Summary

Robustness is the property of being strong and healthy

Improved genetics, nutrition and production conditions are mandatory for
an efficient and sustainable production of healthy animals grown under
intensive conditions.

Essential nutrients such as protein, amino acid, essential fatty acids,
vitamins and minerals are key to support animal health and decrease
disease susceptibility.

Trace Minerals activate and module immune response

Plant base diets are more limiting in essential Trace Minerals such as Zinc
and Selenium

Hence, balance nutrients in animal feed and feeding practice to get the
nutrients enough for animal requirement is one of key success in fish and
crustacean production
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