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NATTANAN SRISAKULTIEW : EFFECT OF SHORT PERIOD OF EARLY DIETARY
CARBOHYDRATE DURING FRY STAGE ON NUTRIENT METABOLISM AND GROWTH
PERFORMANCE IN JUVENILE NILE TILAPIA (OREOCHROMIS NILOTICUS). THESIS
ADVISOR : ASSOC. PROF. SURINTORN BOONANANTANASARN, Ph.D., 86 PP.

Keyword: NILE TILAPIA/NUTRITIONAL PROGRAMMING/EARLY FEEDING/
CARBOHYDRATE/GLUCOSE METABOLISM

The objective of this study was to investicate the effects of different durations
of early carbohydrate (CHO) feeding stimulus on the growth performance and
carbohydrate metabolism of Nile tilapia at later in life. In experiment |, the first-
feeding nutritional stimulus treatments contained a low-CHO/high-protein (LC/HP)
diet for 3 weeks (control group), a short duration high-CHO/low-protein (HC/LP) diet
for 1 week (short-HC/LP), and a long duration HC/LP diet for 3 weeks (long-HC/LP).
Compared to the control fry, the short- and long-HC/LP diets were associated with
lower growth performance in the fry at the end of the stimulus period. Early stimulus
was associated with differential gene expression for protein and glucose metabolism.
Compensatory growth was observed later (week 20) in both short- and long-HC/LP
groups. Subsequently, to test the existence of CHO metabolic programming, the
experiment was divided into 2 challenge tests including high-CHO (CHO-H) or
medium-CHO (CHO-M) diet challenge.

In experiment |, juvenile fish were challenged with a CHO-H diet in weeks 21—
24. Our results show that early HC/LP stimulus improved the growth performance of
juveniles, suggesting that a history of early HC/LP stimulus contributes to better use
of dietary CHO for growth. Irrespective of the duration of early stimulus, metabolism
modifications linked to early HC/LP stimulus were observed. The upregulation of the
glucose gene (involved in glycolysis and transport) in juveniles that experienced early
stimulus and the downregulation of genes involved in gluconeogenesis and amino
acid catabolism can explain the improved use of the CHO diet in these fish. Taken
together, early HC/LP feeding in tilapia fry is associated with metabolic programming.
Because the long-HC/LP treatment had stronger direct negative effects on growth

performance than the short-HC/LP treatment, this study suggests that a 1-week early



HC/LP feeding period could be sufficient to program juvenile tilapia for better
nutrient use.

For experiment II, juvenile fish were challenged with a CHO-M diet in weeks 21—
24. The results show that early HC/LP stimulus had no effects on growth
performance in juveniles. However, both short and long HC/LP stimulus were
associated with differences in lipid metabolism (increases in plasma triglycerides, fat
contents in liver, muscle and whole body, and triglyceride content in both liver and
muscle), carbohydrate metabolism (increases glycogen content in muscle and
plasma glucose) and reduction in protein content in whole body. The upregulation
of genes involved in muscle glycolysis and glucose transport and the downregulation
of genes involved in amino acid catabolism were observed, demonstrating metabolic
modulation at molecular level in juvenile fish.

In conclusion, early HC stimulus in tilapia fry is associated with metabolic
programming later in life, and the effects were obvious with dietary high CHO during
challenge test. Because the long-HC/LP treatment had negative effects on growth
performance during stimulus period, this study suggests that a 1-week early HC/LP

feeding period could be sufficient to use for nutrient stimulus.
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