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Abstract
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A sudden temperature change could create thermal stress and result in adverse effects on
the physiological process and health of fish. The present study investigated the hematological status of,
and oxidative stress in, hybrid catfish (Clarias macrocephalus x C. gariepinus) that have been exposed to
various temperatures (Experiment I). In addition, we determined the effects of a high level of
supplementary vitamin C or vitamin E provided to hybrid catfish to minimize the thermal stress
represented by hematological parameters and non-specific immunity (Experiment II and III).

In the experiment I, hematological parameters were investigated in hybrid catfish that were
exposed to low (26 0C) or high (34 °c) temperatures comparing to the control group (30 °C). In addition,
Malondialdehyde (MDA), which was the oxidative stress marker, was analysed in the kidneys and livers
of hybrid catfish. During 24 hours of exposing time, hematological indices and oxidative stress marker
were analyzed at 3, 6, 12, and 24 hours. At the beginning and the end of exposing time, when hybrid
catfish were exposed to the low or the high temperature, several hematological parameters were changed
comparing to the hybrid catfish of control groups. The production of superoxide anion (02—) in the blood
increased when the fish was challenged by a low temperature, demonstrating that the ability of catfish to
tolerate a cool temperature is limited. Although, hepatic and renal MDA were high with higher
temperature, no significant differences were found.

In the experiment 11, dietary vitamin C was fed to hybrid catfish at 250, 500, 1,000, 1,500,
and 2,000 mg/kg for an 8-week experimental period. The hepatic vitamin C concentration in the fish was
similar to that of all tested feeds used throughout this experiment. The survival rate (SR) and feed
conversion ratios (FCR) were similar in all groups. Therefore, dietary vitamin C at a concentration of
250 mg/kg was adequate for normal growth. During the first four weeks, the increased dictary vitamin C
significantly enhanced the specific growth rate (SGR) and weight gain (WG) of hybrid catfish in the linear
response (P<0.05), suggesting that elevated level of vitamin C during this growth period resulted in
maximum growth responses. However, these significant effects did not extend through the final four
weeks of the experimental period. Thus, an increase in dietary vitamin C (1,000-1,500 mg/kg) would be
essential for juvenile fish to achieve a maximum growth rate. To assess the thermal stress, the hybrid
catfish were transferred to water having a temperature of 19 °C for 24 h during weck 4 (the first thermal
stress) and week 8 (the second thermal stress). At the first thermal stress, the hemoglobin content (Hb)

and red blood cell number (RBC) increased with the increment of dietary vitamin C in quadratic and
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linear fashion, respectively (P<0.05). The hematocrit (Ht) value was similar in all groups. At the second
(cooling) stress, the increase in dietary vitamin C did not affect Ht and Hb, but increased RBC linearly.
Additionally, the lowest Neutrophil: Lymphocyte ratio (N:L ratio) was observed in hybrid catfish of
dietary vitamin C at 1,000 mg/kg. Thus, a high level vitamin C supplementation (1,000-1,500 mg/kg) for
a short time (four weeks) was necessary to sustain the health status of the thermal stress fish. The
increment of vitamin C also quadratically increased the total protein (TP) and total immunoglobulin (Ig)
(P<0.05) at the second thermal stress. Under this stress, increase in dietary vitamin C linearly increased
lysozyme activity (Lz) (P<0.05). The alternative complement activity was slightly higher with the higher
vitamin C level. Long term supplementation of high vitamin C level (1000-15000 mg/kg) would be
beneficial to the immunocompetence of hybrid catfish.

In the experiment 111, dietary vitamin E was fed to hybrid catfish at 0, 125, 250, and 500
mg/kg for an 8-week experimental period. Survival rate and growth performance were similar in all
groups. Dietary vitamin E did not affect hematological parameters, Lz and TP. However, the increase in
dietary vitamin E decreased N:L ratio significantly. Further, Ig showed posistive responses due to
increase dietary vitamin E. To conduct the effects of vitamin E on the health status under the thermal
stress, the hybrid catfish were transferred to water having a temperature of 19 °C for 24 h during week 4
(the first thermal stress) and week 8 (the second thermal stress). Before assessing the thermal stress,
hybrid catfish were sampling to refer as the normal group. In the present study, thermal stress had no
effect on TP. Hemoconcentration represented by significant increase in Ht was found in hybrid catfish fed
with highest level of vitamin E (500 mg/kg) (P<0.05), demonstrating that high vitamin E level had
adverse effect on the response of thermal stress in hybrid catfish. Increase in supplemental of vitamin E
significant decreased N:L ratios comparing with that of hybrid catfish fed on the non-supplementary
vitamin E diet (P<0.05). Decrease in the reduction of Lz and Ig during thermal stress was observed in
hybrid catfish obtain dietary vitamin E at each and every level. Therefore, supplementary vitamin E was
necessary to minimize the adverse effects causing by thermal stress. Minimal level (125 mg/kg) of
vitamin E would be adequate for a proper dietary prophylaxis to maintain immuncompetence in hybrid

catfish.





