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This study investigated the effects of salinity fluctuations on antioxidant enzyme activity
in the blood plasma of gray mullet (Mugil cephalus). Fish specimens were obtained from
the Chabahar Distant Waters Fisheries Research Center and exposed to salinity
treatments of 5, 20, and 50 g/L, with 40 g/L serving as the control. Blood samples were
collected from the caudal peduncle on days 1, 7, and 21 of the experiment, and the activity
levels of three antioxidant enzymes—catalase (CAT), superoxide dismutase (SOD), and
glutathione peroxidase (GPx)—were measured in plasma. The lowest CAT activity was
recorded in the 20 g/L treatment on day 21, with no significant difference compared to
the control and 5 g/L treatments (p > 0.01). The highest CAT activity was observed in
the 50 g/L treatment. SOD activity was lowest in the control and 5 g/L treatments on day
21 and was significantly lower than in the 20 and 50 g/L treatments (p < 0.01). The
highest SOD activity occurred in the 50 g/L treatment. GPx activity was lowest in the
control group on day 21 and was significantly lower than in all other treatments (p <
0.01), while the highest GPx activity was observed in the 20 g/L treatment. Overall, the
results demonstrate that salinity fluctuations significantly influence the activity of
antioxidant enzymes in M. cephalus, potentially affecting physiological responses and
growth performance.
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EXTENDED ABSTRACT

Introduction

The flathead mullet (Mugil cephalus) is a euryhaline benthopelagic species that inhabits marine,
brackish, and freshwater environments. It is commonly found near the bottom of water bodies
and exhibits migratory behavior, moving from rivers to coastal areas for spawning. This species
occupies a depth range of 0-120 meters—typically within the top 10 meters—and thrives in
tropical, subtropical, and temperate regions at temperatures ranging from 8°C to 24°C. Salinity
is a major environmental factor influencing fish physiology, particularly osmoregulation, which
affects survival, metabolism, immune response, and growth. The ability of fish to adapt to
salinity changes is crucial for maintaining cellular homeostasis and metabolic balance. This
study aims to investigate the effects of salinity fluctuations on the activity of antioxidant
enzymes in the blood plasma of M. cephalus in the Makran Sea region.

Materials and Methods

A total of 110 flathead gray mullet specimens (average weight: 23.75 + 2.45 g) were collected
from the Oman Sea Aquaculture Reproduction and Rearing Center in Chabahar and transported
to the Fisheries Laboratory of Chabahar Maritime University. The fish were transported in 80-
liter aerated tanks under controlled oxygen and salinity conditions to minimize transport-
induced stress. Fish were randomly assigned to four treatment groups with different salinity
levels: 5, 20, and 50 ppt, as well as a control group maintained at 40 ppt (representing ambient
seawater salinity). Blood samples were collected from the caudal peduncle on days 1, 7, and 21
of exposure. Plasma levels of three antioxidant enzymes—catalase (CAT), superoxide
dismutase (SOD), and glutathione peroxidase (GPx)—were measured using standard
biochemical assays.

Results

Catalase sctivity: The lowest CAT activity was recorded in the 20 ppt group on day 21, with no
statistically significant difference compared to the 5 ppt and control (40 ppt) groups (p > 0.01).
The highest CAT activity occurred at 50 ppt, indicating a strong oxidative stress response to
high salinity exposure. Superoxide Dismutase activity: SOD levels were lowest in the control
and 5 ppt groups on day 21 and significantly lower than those observed in the 20 and 50 ppt
groups (p < 0.01). The highest SOD activity was found in the 50 ppt treatment, suggesting an
elevated scavenging response to superoxide radicals under high salinity stress. Glutathione
Peroxidase activity: The lowest GPx activity was observed in the control group on day 21, with
significant differences compared to all other salinity treatments (p < 0.01). Interestingly, the
highest GPx activity was recorded in the 20 ppt treatment, possibly reflecting an adaptive
response to moderate salinity-induced stress.

Conclusion

The findings of this study demonstrate that salinity changes significantly affect the
physiological and biochemical responses of M. cephalus. In particular, oxidative stress
increases at both moderate and high salinity levels, as evidenced by altered activity of key
antioxidant enzymes. While moderate salinity (20 ppt) elicited a strong but potentially adaptive
enzymatic response, extreme salinity (50 ppt) induced marked oxidative stress that may
compromise fish health and growth. These results underscore the importance of understanding
salinity tolerance thresholds for aquaculture and environmental management. Optimizing
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salinity conditions in rearing environments can help reduce stress, support immune function,
and improve growth performance in M. cephalus. Moreover, monitoring antioxidant enzyme
activity can serve as a useful biomarker for assessing sub-lethal stress in fish under varying
environmental conditions.
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