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ABSTRACT

Oreochromis niloticus,
VR, Lysozyme,

IgM,

SOD,

CAT,

LPO,

HSR and heat shock.

The effect of heat shock on immune system and antioxidants in Nile tilapia (O. niloticus)
were assessed using three treatments groups. The control (T1) remained at ambient temperature
(~25C°) while other two treatments (T2) and (T3) were exposed to a 3hrs heat shock, 10C° above and
below ambient temperature respectively; n=30 fish/treatment). Ventilation rate (VR) was recorded
throughout the hours of heat shock and 1h post heat shock recovery. Blood samples were taken
immediately after the heat shock exposure (0Oh), 2hrs and 24hrs following the recovery to quantify
cortisol. During 3hrs heat shock exposure, VR was significantly lower in the 15C° treatment than in the
control, while the values were significantly higher at 35Co treatment. The results revealed a significant
time-temperature interaction for cortisol concentrations, which significantly increased in response to
heat shock. Lysozyme activity and IgM in serum had increased significantly with increasing water
temperature (T2) after 24hrs post heat shock recovery (HSR) and maintained up to the 7th day, while
their activity was reduced with decreasing temperature. The activity of antioxidant enzymes (SOD,
superoxide dismutase and CAT, catalase) and lipid peroxidation (LPO) had increased in all groups
subjected to heat shock (T2 and T3), 24hrs post HSR and still to increase reaching peak at the 7th day.

INTRODUCTION

O. niloticus constitute a major and important
item in the Egyptian fish farming. O. niloticus are
among the important fishes for aquaculture because of
many positive characteristics and have been cultured
in more than 100 countries (Altun et al., 2006).

Stress can be considered as a state of
threatened homeostasis that is re-established by a
complex suite of adaptive responses that allows the
fish to cope with real or perceived stressors in order to
maintain its homeostatic state (Schreck et al., 2001).
Stress is caused by placing fish in a situation that is
beyond its normal level of tolerance. While, disease is
a process that is characterized by ‘‘any impairment
that interferes with or modifies the performance of
normal  functions, including  responses to
environmental factors such as toxicants and climate,
nutrition, infectious agents, inherent or congenital
defects, or any combination of these factors”
(Wobeser, 1981).

Among the natural stressors that fish can ex-
perience throughout their life cycle are thermal

changes which have a high physiological impact on
fish (Crawshaw, 1979) because of the high rate of
heat exchange between fish and water. Temperatures
beyond the optimum range for a particular aquatic
species can induce metabolic stress and increase
susceptibility to diseases that suppress growth,
reproduction and immune capacity. Under extreme
temperatures, organisms become stressed at all levels,
from the molecular and biochemical to the
physiological ~and  behavioral (Dent and
Lutterschmidt, 2003).

The stress response is characterized by
activation of the neuroendocrine system. The
hormones that are primarily associated with this
response are the catecholamines, adrenaline and
noradrenaline, and the corticosteroids. Cortisol has
been widely used as an indicator of stress in fish and
it is mediated by activation of hypothalamus-pituitary-
internal axis (HPIA) in response to a stressor
(Belanger et al., 2001). Lysozyme plays an important
role in innate immunity by lysis of bacterial cell wall
and thus stimulates the phagocytosis of bacteria (Ellis,
1990). Its ability to disrupt the cell walls of certain
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