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Abstract

Effects of food deprivation on physiological adaptations vary among fish. Some
fish such as migrating fish exhibit high ability in maintain physiological state during their
migrating to spawn. Several fish cannot survive even in the short-term fasting. Liver plays a
major role in a number of metabolic adaptations to fasting period. During its lifetime, sand goby,
Oxyleotris mamorata Bleeker, is an aquaculture-related fish which often experienced food
deprivation during their production. Therefore, the aim of this research is to comparatively
investigate the expression of gene involved in metabolic adaptation of liver in fed-fish which
were not found in food-deprived fish. The present results found the expression of gene related to
hematological parameters, blood biochemistry, metabolism, immune-related gene as well as other
biological process genes in fish that have been normally fed. However, these genes were rarely
found in fasted food-deprived fish.

The effects of food deprivation on physiological adaptation in sand goby were
investigated. In this study, fish were normally fed for a month. Then, fish were not fed, and the
changes in body weight gain, hepatosomatic index (HSI), chemical composition in muscle,
hematological indices, and blood chemical parameters were evaluated at 0 (before fasting), 1, 4,
7, 14, 21, and 28 days during fasting period. The sigmoid curve [IN(Y) = 0.257 - 3.808(1/x);
R’ = 0.768, P<0.01] was predicted between a number of days and weight gain in normally fed
fish while the quadratic relationship [Y = 0.008%? - 0.367x + 0.4; R°=0.738, P<0.01] was
predicted in food-deprived fish. The value of HSI decreased as fasting days increased; however,
there was no statistically significant (P > 0.05). During the fasting period, muscular water
content increased while muscular lipid decreased (P < 0.01). While there were no marked
different in muscular protein, the muscular ash was changed. In order to determine the influence
of food deprivation on hematological parameters, red blood cell number (RBC), hemoglobin [Hb]
and hematocrit [Ht] were analyzed. Although no significant differences were observed, RBC and
[Hb] decreased as fasting days increase (P > 0.05). The significant alteration in Ht was observed
(P <0.01). Significant changes in the enzymes associated with liver function including SGOT,
SGPT and alkaline phosphatase were detected (P < 0.01). The significant reduction in amylase

level was observed in food-deprived fish (P < 0.01). Moreover, plasma protein and albumin



decreased while blood urea-nitrogen increased (P < 0.05). While cholesterol and triglyceride
were not different among fasting days, blood glucose decreased (P < 0.01). The effects of food
deprivation on blood mineral were also determined. There were no significant change in serum
iron (P >0.05). Serum chloride decreased whereas calcium increased (P < 0.01). Taken together,
sand goby exhibit adaptive physiological responses in food deprivation. During 28 days of
fasting, lipid became the energy source for sand goby to supply the requirement of glucose in fish

body, indicating that fish entered to a period of adapted starvation.





