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Abstract 6 

This study investigated the physiological responses of juvenile Asian seabass (Lates calcarifer) 7 

to short-term feed deprivation, focusing on changes in digestive and antioxidant enzyme 8 

activities. A total of 150 fish (mean initial weight 5.80 ± 0.06 g) were divided into six 300-L 9 

circular fiberglass tanks with two groups including a control group (fed) and a starvation group 10 

(feed-deprived) for 8 days. Sampling was performed on days 2, 4, 6, and 8 to evaluate the 11 

activities of digestive enzymes (amylase, lipase, protease, and alkaline phosphatase) and 12 

antioxidant enzymes (superoxide dismutase [SOD], catalase [CAT], glutathione reductase [GR]) 13 

along with malondialdehyde [MDA] content in the liver. The obtained results showed the 14 

amylase activity in the starvation group showed a significant decrease on day 8 compared to the 15 

control group (p < 0.05). Moreover, alkaline phosphatase activity was reduced on day 4 in the 16 

starved group compared to the control group (p < 0.05). Lipase and protease activities were not 17 

significantly affected by starvation (p> 0.05). Among antioxidant parameters, GR in the 18 

starvation group showed significant decrease on day 6 compared to the control group (p < 0.05). 19 

However, SOD and CAT activities in the starved group increased significantly on days 6 and 4, 20 

respectively compared to the control group (p < 0.05). MDA levels remained consistently lower 21 

in starved fish compared to the control fish throughout the experiment (p < 0.05). These findings 22 

indicate that short-term starvation induces selective changes in digestive and antioxidant 23 

parameters in juvenile Asian seabass, with decreased activities of amylase and alkaline 24 

phosphatase and differential modulation of antioxidant responses.  25 

  26 
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1. Introduction 30 

Aquatic animals often experience fluctuations in food availability due to migration, reproduction, 31 

environmental changes, or seasonal scarcity (Duchenne-Moutien & Neetoo, 2021; Visser et al., 32 

2020). Certain fish species demonstrate significant susceptibility to food shortage, resulting in 33 

diminished energy reserves, individual fitness, body mass, swimming activity, and metabolic 34 

capacity (Pounds et al., 2022). Nutrient availability and feeding frequency play crucial roles in 35 

regulating growth, metabolism, and overall physiological performance. Feed restriction may 36 

occur naturally or under aquaculture conditions, leading to disturbances in metabolic 37 

homeostasis and physiological stress. Such challenges may result from environmental 38 

fluctuations (e.g., temperature shifts, reduced dissolved oxygen, or ammonia accumulation), 39 

disease, or management practices such as transportation and handling (Navarro & Gutiérrez, 40 

1995; McCue, 2010). Both short- and long-term starvation have been shown to reduce growth 41 

rate, energy reserves, and metabolic efficiency, ultimately impairing fish health and survival 42 

(Inness & Metcalfe, 2008; Duchenne-Moutien & Neetoo, 2021). Understanding the 43 

physiological and biochemical responses of fish during feed deprivation is therefore critical for 44 

improving feeding strategies and optimizing aquaculture management (Pounds et al., 2022; Zhao 45 

et al., 2022). 46 

Under feed-deprivation stress, fish reallocate internal energy stores to sustain homeostasis, 47 

potentially altering digestion, nutrient absorption, and energy metabolism (Gou et al., 2023; Zhao 48 

et al., 2022; Tchonkouang et al., 2024). Digestive enzyme activity is particularly sensitive to 49 

nutritional status, showing species-specific regulation during fasting (Volkoff & Rønnestad, 50 

2020). For instance, starvation reduces intestinal protease and lipase in juvenile blunt-snout 51 

bream (Megalobrama amblycephala) (Sun et al., 2020) and alters gut function in loach 52 

(Paramisgurnus dabryanus) (Peter et al., 2020). However, information remains limited on how 53 

digestive and antioxidant responses interact under starvation in juvenile Asian seabass (Lates 54 

calcarifer). 55 

Starvation can also disrupt oxidative balance by promoting reactive oxygen species (ROS) 56 

generation and challenging the antioxidant defense system. The antioxidant enzymes superoxide 57 

dismutase (SOD), catalase (CAT), and glutathione reductase (GR) play essential roles in 58 
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maintaining redox homeostasis by detoxifying ROS and preventing cellular damage (Dar et al., 59 

2019; Wu et al., 2024). Enhanced SOD and CAT activities have been observed during feed 60 

deprivation in Paramisgurnus dabryanus (Peter et al., 2020), Labeo rohita (Dar et al., 2019), and 61 

Cyprinus carpio (Zhao et al., 2022), while other studies reported species-dependent decreases 62 

(Pan et al., 2022; Florescu Gune et al., 2021). Nevertheless, the interplay between changes in 63 

digestive and antioxidant enzyme activities during starvation remains poorly understood, 64 

particularly in juvenile Asian seabass. 65 

The Asian seabass, also known as barramundi, is a euryhaline carnivorous fish of high economic 66 

importance throughout the Indo-Pacific region. It is widely cultured because of its rapid growth, 67 

tolerance to a broad range of salinities, and strong market demand (Tian & Qin, 2004). 68 

Starvation and refeeding protocols are commonly applied in its management to enhance feed 69 

efficiency and induce compensatory growth (Tian & Qin, 2004). However, despite its 70 

commercial importance, information regarding how short-term feed deprivation affects its 71 

digestive enzyme dynamics and antioxidant status remains limited. 72 

Given the increasing application of short-term fasting in aquaculture—both as an adaptive 73 

mechanism during environmental stress and as a strategy to induce compensatory growth upon 74 

refeeding—it is essential to characterize the enzymatic responses of Asian seabass under such 75 

conditions. The present study was therefore designed to investigate the dynamic changes in 76 

digestive and antioxidant enzyme activities in juvenile Asian seabass during an eight-day 77 

starvation period. The selected duration reflects a short-term fasting phase commonly 78 

encountered under commercial farming conditions, allowing the identification of early 79 

physiological adjustments before severe metabolic impairment. The findings aim to provide new 80 

insights into the enzymatic adaptation of Asian seabass to feed deprivation and support the 81 

development of more effective feeding management strategies in aquaculture. 82 

 83 

2. Materials and methods 84 

2.1. Husbandry and experimental design  85 

A total of 150 juvenile Asian seabass (3.50±0.06 g, mean ± standard deviation) was transported 86 

from the marine fish cultivation and propagation commercial center (Delvar, Iran) to the research 87 

station of the Persian Gulf Research and Study Centre (Bushehr, Iran). The fish were maintained 88 

in 300-L fiberglass tanks for two weeks for acclimation to experimental conditions, which were 89 
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similar with the condition below for the treatments. During this period, fish were fed twice daily 90 

at an apparent satiation level with a commercial diet (Faradaneh, Shahrekord, Iran). After this 91 

period, fish with an initial average weight of 5.80±0.06 g was distributed randomly into six 300-92 

L circular fiberglass tanks (25 fish in each replication). The control group (C) was fed at satiation 93 

level twice daily (0800 h and 1600 h) with a commercially formulated feed, designed for Asian 94 

seabass (manufactured by Faradaneh, Shahrekord, Iran,) with 1.5 mm diameter containing 40% 95 

crude protein, 16% crude lipid, 2.5% crude fiber, and 9% ash. The starvation group (S) was 96 

starved for 8 days. Each tank was supplied with sand-filtered, chlorinated and UV disinfected 97 

seawater. Each treatment was applied in three tanks. Approximately 50-80% of water in the 98 

holding tanks was exchanged daily. During the experiment, water temperature (27±1 °C), 99 

oxygen level (90–100% saturation), pH (8.2), and salinity (42.5±0.2 ppt) were monitored. Fish 100 

were kept under a 12L:12D photoperiod using artificial lights. 101 

 102 

2.2. Sampling 103 

All the experimental procedures including euthanasia were based on the guidelines provided by 104 

International and Internal Communities on the protection of animals used for scientific purpose. 105 

Care was taken to use only the minimum possible number of specimens for analytical work and 106 

fish were euthanized with an overdose of anesthetic (Mocho et al., 2025). Prior to the start of the 107 

experiment, 9 fish were randomly taken and euthanized with an overdose of anesthetic (2-108 

phenoxyethanol) (3 fish were pooled and analyzed in each replication). During the experiment, 109 

sampling was conducted on 2, 4, 6, and 8 days. At each point, 6 fish were randomly selected 110 

from each treatment (2 fish from each replicate were pooled and analyzed in triplicate), 111 

euthanized as explained above, instantly gutted on ice, and the dissected gut and the liver tissues 112 

were transferred to separate tubes and kept at −80 °C until further analysis. 113 

 114 
2.3. Digestive enzymes assay 115 

For measuring digestive enzyme activities, the gut samples were homogenized in 30 volumes of 116 

cold buffer (50 mM mannitol, 2 mM Tris-HCl buffer, pH 7.0) according to Gisbert et al. (2016). 117 

After homogenizing the gut, samples were centrifuged (3300 g, 3 min at 4°C), and the 118 

supernatant was kept at −80 °C for further analyses. The alkaline phosphatase activity was 119 

measured according to the method described by Gisbert et al. (2018). The activities of α-amylase 120 
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and bile-salt-dependent lipase were measured according to Worthington (1991) and Iijima et al. 121 

(1998), respectively. Alkaline phosphatase was quantified at 37 °C using 4-nitrophenyl 122 

phosphate (PNPP) as substrate in 30 mM Na₂CO₃ buffer (pH 9.8). One unit (U) was defined as 1 123 

μg N-benzoyl-DL-tyrosine ethyl acetate ester (BTEE) released per min per ml of brush border 124 

homogenate at 407 nm (Bessey et al., 1946). The soluble protein of crude enzyme extracts was 125 

quantified using the Bradford (1976) method, using bovine serum albumin as a standard. 126 

 127 

2.4. Liver antioxidant assay  128 

The samples were washed in ice-cold 0.9% NaCl and were homogenized in 10 volumes (w/v) of 129 

ice-cold buffer (100 mM Tris–HCl, 0.1 mM EDTA, 0.1% (v/v) Triton X-100, pH 7.8), then 130 

centrifuged (11312 g, 30 min at 4 °C), and the supernatant was extracted. The standard methods 131 

were used in triplicate for the assessment of selected antioxidant enzymes, including catalase 132 

(Góth, 1991), superoxide dismutase (Kono, 1978), and determination of lipid peroxidation in the 133 

liver was examined by means of the production of MDA content, Ringwood et al., (2003), and 134 

soluble protein of the homogenates was measured by the Bradford (1976) method. Glutathione 135 

reductase activity was determined by measuring the oxidation of NADPH at 340 nm (ε = 6.22 136 

m/M/cm), using 20 mM glutathione disulfide and 2 mM NADPH as substrates (Carlberg and 137 

Mannervik, 1975). 138 

 139 
2.5. Statistics 140 

Statistical analyses were performed using SPSS software, version 22.0 for Windows. The 141 

normality of the data distribution was assessed using the Kolmogorov–Smirnov test, and the 142 

homogeneity of variances was evaluated using Levene’s F test. Throughout the experiment and 143 

at designated sampling time points, potential differences were analyzed using Two-way analysis 144 

of variance (ANOVA) followed by Duncan’s multiple range test. Differences between treatment 145 

and control groups were assessed using independent sample t-tests. Data are presented as mean ± 146 

standard error (SE), and differences were considered statistically significant at p < 0.05. 147 

 148 
3. Results  149 

3.1. Digestive enzymes 150 

As shown in Table 1, the amylase activity in the starvation treatment group showed a significant 151 

decrease on day 8 compared to the control group (p < 0.05). Additionally, a significant difference 152 
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in amylase activity was observed across the sampling days (p < 0.05). Furthermore, a significant 153 

interaction between treatment and sampling day was detected for this enzyme (p < 0.05). The 154 

activity of protease did not significantly differ between the starvation group and the control 155 

group on any of the sampling days (days 2, 4, 6, and 8) (p > 0.05). Similarly, no significant 156 

differences were observed across the sampling days and the interaction effect between treatment 157 

and sampling day (p > 0.05). Lipase activity did not show any significant reduction in the 158 

starvation treatment group compared to the control group on any of the sampling days (p > 0.05). 159 

Additionally, there were no significant differences in lipase activity across the sampling days and 160 

the interaction effect between treatment and sampling day (p > 0.05). The alkaline phosphatase 161 

activity significantly decreased in the starvation treatment group on day 4 compared to the 162 

control group (p < 0.05). Significant differences in alkaline phosphatase activity were also 163 

observed across the sampling days (p < 0.05). However, the interaction effect between treatment 164 

and sampling day was not significant (p > 0.05). 165 

Table 1. Digestive enzyme activities in Asian seabass (Lates calcarifer) juveniles at different 166 
sampling days during starvation. 167 
Parameters Sampling Day Day 2 Day 4 Day 6 Day 8 

Amylase 

(U/mg protein) 

Control 11.69 ± 0.60 11.43 ± 0.87 12.89 ± 0.13 15.63 ± 0.45* 

 
Starved 12.67 ± 0.25 11.33 ± 0.45 12.16 ± 0.45 13.29 ± 0.01  
Sampling Day 0.00 0.00 0.00 0.00  
Treatment×Sampling 

Day 

0.02 0.02 0.02 0.02 

Protease 

(U/mg protein) 

Control 0.90 ± 0.03 0.96 ± 0.001 0.92 ± 0.05 1.03 ± 0.12 

 
Starved 0.90 ± 0.04 0.86 ± 0.05 1.09 ± 0.40 1.11 ± 0.09  
Sampling Day ns ns Ns Ns  
Treatment×Sampling 

Day 

ns ns Ns Ns 

Lipase 

(U/mg protein) 

Control 1.24 ± 0.005 1.37 ± 0.07 1.32 ± 0.011 1.32 ± 0.003 

 
Starved 1.24 ± 0.02 1.15 ± 0.04 1.19 ± 0.07 0.21 ± 0.04  
Sampling Day ns ns Ns Ns  
Treatment×Sampling 

Day 

ns ns Ns Ns 

Alkaline Phosphatase 

(U/mg protein) 

Control 208.53 ± 4.12 206.7 ± 8.86* 166.0 ± 7.13 139.5 ± 8.16 

 
Starved 200.2 ± 13.76 158.8 ± 9.67 129.0 ± 13.13 126.4 ± 15.53  
Sampling Day 0.00 0.00 0.00 0.00  
Treatment×Sampling 

Day 

ns ns Ns Ns 

Values are presented as mean ± standard error (n = 3). Asterisks in each column (*) indicate significant differences 168 
between the starved and control groups on the same sampling day (p < 0.05, independent-sample t-test). The p-value 169 
amount or absence of superscript letters in rows denotes -/no statistically significant differences within the same 170 
parameter (p > 0.05, two-way ANOVA). “ns” = not significant, p< 0.05= significant. 171 
 172 
 173 
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3.2. Antioxidant enzymes  174 

As shown in Table 2. The activity of GR in the starvation treatment group showed a statistically 175 

significant decrease on day 6 compared to the control group (p < 0.05). A significant difference 176 

was also observed across sampling days for this enzyme (p < 0.05). However, the interaction 177 

between treatment and sampling day was not statistically significant (p > 0.05). The activity of 178 

SOD in the starvation group exhibited a significant increase on day 6 compared to the control (p 179 

< 0.05). Furthermore, significant differences were observed across the sampling days (p < 0.05), 180 

while the interaction between treatment and sampling day was not significant (p > 0.05). For 181 

MDA, a significant decrease in level was recorded in the starvation treatment on all sampling 182 

days (days 2, 4, 6, and 8) compared to the control (p < 0.05). The sampling days also 183 

significantly affected MDA levels (p < 0.05). However, the interaction between treatment and 184 

sampling day was not statistically significant (p > 0.05). In the case of CAT, the enzyme activity 185 

significantly increased in the starvation group on day 4 compared to the control (p < 0.05). No 186 

significant differences were observed across sampling days (p > 0.05), and the treatment × 187 

sampling day interaction was also not significant (p > 0.05). 188 

 189 
Table 2. Activities of antioxidant enzymes in Asian seabass (Lates calcarifer) juveniles at 190 

different sampling days after starvation. 191 
Parameters Sampling Day Day 2 Day 4 Day 6 Day 8 

GR (U/mg protein) Control 2.31 ± 0.03 2.17 ± 0.05 2.09 ± 0.02* 1.93 ± 0.12  
Starved 2.15 ± 0.20 1.94 ± 0.09 1.93 ± 0.03 1.69 ± 0.06  
Sampling Day 0.00 0.00 0.00 0.00  
Treatment×Sampling Day ns Ns Ns ns 

SOD (U/mg protein) Control 8.73 ± 0.95 8.83 ± 1.04 13.51 ± 0.30 16.45 ± 0.71  
Starved 9.55 ± 0.84 9.30 ± 0.92 15.90 ± 0.31* 19.06 ± 1.31  
Sampling Day 0.00 0.00 0.00 0.00  
Treatment×Sampling Day ns Ns Ns ns 

MDA (nmol/mg protein) Control 24.41 ± 1.13* 32.03 ± 1.85* 36.56 ± 2.29* 33.12 ± 2.18*  
Starved 13.82 ± 0.19 19.59 ± 2.69 25.09 ± 3.30 21.38 ± 3.30  
Sampling Day 0.00 0.00 0.00 0.00  
Treatment×Sampling Day ns Ns Ns ns 

CAT (U/mg protein) Control 4.71 ± 0.02 4.63 ± 0.06 4.67 ± 0.16 4.75 ± 0.08  
Starved 5.06 ± 0.17 5.13 ± 0.04* 5.05 ± 0.11 4.90 ± 0.04  
Sampling Day ns Ns Ns ns 

 
Treatment×Sampling Day ns Ns Ns ns 

Values are presented as mean ± standard error (n = 3). Asterisks in each column (*) indicate significant differences 192 
between the starved and control groups on the same sampling day (p < 0.05, independent-sample T-test). The p-193 
value amount or absence of superscript letters in rows denotes -/no statistically significant differences within the 194 
same parameter (p > 0.05, two-way ANOVA). “ns” = not significant, p< 0.05= significant. 195 
 196 
 197 
 198 
 199 
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4. Discussion 200 

The present study investigated the effects of short-term starvation on the activities of digestive 201 

and antioxidant enzymes in juvenile L. calcarifer. The findings revealed clear but selective 202 

enzymatic responses to an eight-day feed deprivation, indicating differential responses of 203 

digestive and antioxidant enzymes during short-term feed deprivation  204 

The decline in amylase and alkaline phosphatase activities observed after 8 and 4 days of 205 

starvation, respectively, indicates a downregulation of carbohydrate digestion and nutrient 206 

absorption pathways. Such reduction is commonly attributed to the absence of mechanical and 207 

chemical stimuli arising from the presence of feed in the gut, leading to decreased synthesis or 208 

secretion of digestive enzymes (Peter et al., 2020; Gou et al., 2023). These findings are 209 

consistent with previous reports in Megalobrama amblycephala and Paramisgurnus dabryanus, 210 

where starvation reduced intestinal enzyme activities and altered gut morphology (Sun et al., 211 

2020; Peter et al., 2020). Conversely, the unchanged protease and lipase activities suggest that 212 

protein and lipid catabolic capacities were maintained, possibly to support metabolic demands 213 

through endogenous substrate mobilization. This selective response may reflect an energy-saving 214 

strategy, prioritizing essential proteolytic and lipolytic processes necessary for tissue 215 

maintenance and gluconeogenic supply (Volkoff and Rønnestad, 2020). 216 

These differential changes in digestive enzyme activities indicate that short-term food 217 

deprivation selectively modulates digestive processes in Asian seabass, rather than causing a 218 

generalized suppression of digestive capacity. Similar changes in digestive enzyme activities 219 

have been reported in atypical cavefish (Onychostoma macrolepis) and Adriatic sturgeon 220 

(Acipenser naccarii) during starvation, suggesting that moderate fasting can induce selective 221 

rather than complete suppression of digestive activity (Furné et al., 2008; Gou et al., 2023). 222 

Short-term starvation also elicited distinct changes in antioxidant enzyme activities, highlighting 223 

the oxidative adjustments required to maintain redox balance during nutrient deprivation. The 224 

increased activities of SOD and CAT in the starved fish suggest an activation of the enzymatic 225 

antioxidant defense, possibly in response to elevated ROS resulting from enhanced lipid and 226 

protein oxidation for energy supply (Dar et al., 2019; Pan et al., 2022). The parallel rise of these 227 

enzymes indicates a coordinated response, where SOD converts superoxide radicals into 228 

hydrogen peroxide, and CAT detoxifies hydrogen peroxide into water and oxygen, thereby 229 

preventing oxidative damage (Morales et al., 2004). 230 
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Conversely, the reduction in GR activity may indicate altered glutathione recycling capacity; 231 

however, this interpretation remains tentative because glutathione concentrations and NADPH 232 

availability were not measured. This reduction may reflect limited NADPH generation via the 233 

pentose phosphate pathway due to suppressed carbohydrate metabolism (Zengin, 2021). A 234 

similar trend has been reported in starved rainbow trout Oncorhynchus mykiss (Zhao et al., 2022) 235 

and European seabass Dicentrarchus labrax (Sinha et al., 2015), supporting the idea that 236 

prolonged fasting may compromise glutathione-dependent antioxidant capacity despite transient 237 

activation of SOD and CAT. 238 

MDA levels—a marker of lipid peroxidation—decreased significantly in starved fish. Although 239 

the results may seem counterintuitive, reduced MDA levels can result from lower metabolic 240 

activity and suppressed lipid mobilization rates, which limit ROS generation (Gou et al., 2023). 241 

Additionally, the early activation of enzymatic antioxidants could have efficiently prevented 242 

lipid peroxidation. Thus, Asian seabass appears capable of maintaining oxidative stability during 243 

short-term fasting through a fine-tuned antioxidant response. 244 

Taken together, the results suggest that Asian seabass exhibits dual adaptive mechanisms under 245 

short-term starvation: (1) downregulation of specific digestive enzymes to conserve energy and 246 

minimize unnecessary protein synthesis, and (2) upregulation of major antioxidant enzymes to 247 

protect against ROS-induced damage. The observed stability of lipase and protease activities 248 

implies that lipid and protein reserves remained accessible for metabolic compensation, whereas 249 

the modulation of SOD, CAT, and GR reflects dynamic control over oxidative metabolism. 250 

These enzymatic adjustments likely facilitate rapid recovery upon refeeding, a phenomenon 251 

known as compensatory growth (Tian and Qin, 2004). The species’ ability to maintain metabolic 252 

equilibrium during nutrient deprivation aligns with its ecological plasticity and aquaculture 253 

potential, where temporary feed withdrawal is often unavoidable. Although the current 254 

experiment did not include a refeeding phase, the present findings provide a valuable baseline for 255 

understanding the early-stage physiological responses preceding compensatory growth. Future 256 

studies incorporating refeeding protocols could elucidate the full cycle of enzymatic recovery 257 

and growth acceleration in L. calcarifer. 258 

The study’s short duration (8 days) and absence of molecular or gene expression data restrict 259 

deeper mechanistic interpretation of enzymatic regulation. Additionally, only enzymatic 260 

activities were assessed, without concurrent measurements of energy reserves or hormonal 261 
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mediators (e.g., cortisol, insulin-like growth factors), which could further explain metabolic 262 

adjustments. Future research should integrate transcriptomic and metabolomic analyses to link 263 

enzymatic activities with gene regulation, energy metabolism, and oxidative biomarkers during 264 

starvation–refeeding cycles. 265 

 266 
5. Conclusions 267 

The present study demonstrates that short-term feed deprivation induces certain distinct 268 

biochemical adjustments in juvenile Lates calcarifer. Amylase and alkaline phosphatase activity 269 

significantly decreased, suggesting that carbohydrate digestion and intestinal brush-border 270 

function are more sensitive to early starvation than lipid or protease activities, which stayed the 271 

same. On the other hand, SOD and CAT activities increased during mid-starvation, whereas GR 272 

activity and hepatic MDA levels decreased, reflecting an effective modulation of oxidative 273 

metabolism and reduced lipid peroxidation. Thus, these coordinated digestive and antioxidant 274 

responses indicate that juvenile Asian seabass can maintain metabolic and oxidative homeostasis 275 

during limited food deprivation, minimizing oxidative damage while conserving digestive 276 

capacity. Such physiological flexibility may contribute to the species’ resilience in fluctuating 277 

aquaculture or natural environments.  278 

 279 
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 Lates 414باس آسیایی جوان )اکسیدانی ماهی سی های گوارشی و آنتیتغییرات دینامیکی در فعالیت آنزیم 

calcarifer 415 مدت ( در طول یک دوره گرسنگی کوتاه 

 416 

 417 قاسم رشیدیانو حمزه سالاروند، امین اوجی فرد، وحید مرشدی، احمد قاسمی، منتور سپجانی، 
 418 

 419 چکیده 
 420مدت، با  را به محرومیت غذایی کوتاه (Lates calcarifer) باس آسیایی جوانماهی سی  فیزیولوژیکهای  این مطالعه پاسخ

آنزیمتمرکز بر تغییرات در فعالیت آنتی های   421ماهی )میانگین وزن   ۱۵۰اکسیدانی بررسی کرد. در مجموع  های گوارشی و 
 422لیتری با دو گروه شامل یک گروه کنترل )تغذیه شده( و    ۳۰۰ای  اتیلن استوانه( به شش مخزن پلیگرم  80/5±     ۰.۰۶اولیه  

 423برای ارزیابی   ۸و    ۶،  ۴،  ۲برداری در روزهای  روز تقسیم شدند. نمونه  ۸یک گروه گرسنگی )محروم از غذا( به مدت  
آنزیم آنزیمفعالیت  و  فسفاتاز(  آلکالین  و  پروتئاز  لیپاز،  )آمیلاز،  گوارشی  آنتیهای  دیسموتاز اکسیدانیهای   424 سوپراکسید 

[SOD]کاتالاز ، [CAT]گلوتاتیون ردوکتاز ، [GR]  آلدئیدهمراه با محتوای مالون دی [MDA]  انجام شد. نتایج  425در کبد 

 426   داری نشان داددر مقایسه با گروه کنترل کاهش معنی  ۸آمده نشان داد که فعالیت آمیلاز در گروه گرسنگی در روز  دستبه
(p < 0.05)  .  در گروه گرسنه در مقایسه با گروه کنترل کاهش یافت   4علاوه بر این، آلکالین فسفاتاز در روز(p < 0.05)  .427 

 428های گرسنه و کنترل قرار نگرفت های گرسنگی بین گروههای لیپاز و پروتئاز به طور قابل توجهی تحت تأثیر دورهفعالیت
(p > 0.05)  .آنتی پارامترهای  میان  روز   GR ،اکسیدانیدر  در  گرسنه  گروه  مقا  6در  کاهش  در  کنترل  گروه  با   429یسه 

 430در    4و    6در گروه گرسنه به ترتیب در روزهای   CAT و SOD هایا این حال، فعالیت.  (p < 0.05)   نشان داد  داریمعنی
 431در ماهیان گرسنه در مقایسه با ماهیان  MDA سطح.  (p < 0.05)مقایسه با گروه کنترل به طور قابل توجهی افزایش یافت  

 432دهد که گرسنگی کوتاه مدت باعث  این نتایج نشان می.  (p < 0.05)تر باقی ماند  کنترل در طول آزمایش به طور مداوم پایین
آنزیمی خاصی می تنظیمات  پایداری  ایجاد  اکسیداتیو و  دفاع  در  متابولیک شود که  آسیایی جواناهی سیم را   433افزایش  باس 

 434 .دهدمی

 435 

 436 


