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Article Info ABSTRACT
Article type: Monitoring mercuric chloride in aquatic environments is crucial for ensuring water
Research Article quality and supporting the healthy, sustainable production of fish. This study evaluated

the effects of mercuric chloride on growth, nutritional performance, survival, and selected
blood and immune indices of common carp (Cyprinus carpio) fry in 2022. A total of 900

Article history: fry (initial weight 1.23 £ 0.15 g; 100 fry per tank) obtained from a private hatchery in
Received: 2 July 2025 Rasht were distributed across 12 polyethylene tanks (350 L each) and exposed to four
Accepted: 7 August 2025 treatments: 0% (control), 5%, 25%, and 50% of the 96-hour LC50 (0.89 mg/L) of
Published: 9 August 2025 mercuric chloride, with three replicates per treatment, over an 8-week period. All groups

received identical diets. Results showed that the highest weight (17.28 £+ 3.22 g) and body
MCorresponding Author: length (7.48 + 1.08 cm) were observed in the control group, significantly exceeding those
dr.keysami@gmail.com of the 5%, 25%, and 50% treatments (p < 0.05). Growth indices, including specific

growth rate and survival rate, decreased significantly in all mercuric chloride-exposed
groups compared to controls (p < 0.05). Hematological analysis revealed significant
reductions in red blood cell counts, hemoglobin concentration, hematocrit, and
mercuric chloride, hematological indices in the exposed groups, with more pronounced effects at higher
concentrations. Immune parameters, including immunoglobulin and lysozyme activity,
were also significantly suppressed in all mercuric chloride treatments compared to
blood indices, controls (p <0.05). These findings indicate that exposure of common carp fry to mercuric
chloride, even at sublethal concentrations, adversely affects growth, survival,
hematological status, and immune function. High concentrations near the LC50 markedly
growth indices. exacerbate these effects, underscoring the toxicological risks of mercury contamination
in aquaculture environments.
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EXTENDED ABSTRACT

Introduction

In addition to natural sources, human activities, industrial and domestic waste, and particularly
fossil fuel combustion contribute approximately 2,000—3,000 tons of mercury to the atmosphere
annually. Even small amounts of mercury in aquaculture water can be absorbed by fish as
methylmercury through the gills and via consumption of contaminated plankton and other
aquatic organisms. This study aimed to evaluate the effects of heavy metal mercury on growth,
nutrition, survival, and selected blood and immune indices of juvenile common carp (Cyprinus
carpio) at the Mirza Kuchak Fisheries Science Education Unit and Shalizar Novin Farm in
Gilan Province, Iran.

Materials and Methods

A total of 900 common carp fry (initial weight 1.23 + 0.15 g) were randomly assigned to 12
polyethylene tanks (350 L each) in a completely randomized design with four treatments and
three replicates per treatment: treatment 1, control (0% of 96-hour LC50 of mercury); treatment
2, 5% of LC50; treatment 3, 25% of LC50; and treatment 4, 50% of LC50 (0.89 mg/L). Fish
were fed identical diets and reared for eight weeks. Growth performance parameters, including
weight gain, percentage body weight gain, specific growth rate, feed conversion ratio, and
protein efficiency ratio, were calculated. Blood and immune indices—tred blood cells (RBC),
hematocrit (HCT), hemoglobin (HB), white blood cells (WBC), mean corpuscular volume
(MCV), mean corpuscular hemoglobin concentration (MCHC), immunoglobulin, and
lysozyme activity—were measured from 10 randomly sampled fish per replicate via caudal
blood collection following clove extract anesthesia (150 mg/L).

Results

Final weights of carp fry were 17.28 +3.22 g (control), 12.63 £ 0.2 g (5%), 11.23 £ 0.3 g (25%),
and 10.63 £ 0.35 g (50%). Corresponding body lengths were 7.48 + 1.8 cm, 6.71 + 0.58 cm,
5.67 £ 1.8 cm, and 5.11 £ 1.08 cm. The control group showed significantly higher weight and
length than all mercury-exposed groups (p < 0.05), while no significant difference was observed
between the 25% and 50% treatments (p > 0.05). Growth indices, including specific growth rate
and survival rate, decreased significantly in all mercury-exposed groups (p < 0.05).
Hematological analysis revealed a significant decline in RBC, HCT, HB, and immune indices
(immunoglobulin and lysozyme) in mercury-exposed groups compared to controls (p < 0.05).

Conclusion

Exposure to mercury significantly impaired growth, survival, nutritional efficiency,
hematological parameters, and immune function in common carp fry. Mercury contamination
in aquaculture water not only reduces water quality but also accumulates in fish tissues, altering
hematological and biochemical parameters. These results highlight the importance of
monitoring mercury levels in aquaculture systems to ensure economically viable, healthy, and
safe production of common carp.
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