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Article Info ABSTRACT

Article type: Background and Obijectives: Nano-essential oils of medicinal plants have
Full Length Research Paper  heen successfully used as feed additives with growth-promoting, immune-
stimulating, antimicrobial, and antioxidant properties for various species of
aquatic animals. This study was designed to investigate the effect of
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Materials and Methods: 360 common carp larvae were randomly

ESI};)V\:ZI\?;é, distributed in 12 tanks (30 per tank).The experiment was conducted in
Immunity and antioxidant 4 treatments (each with 3 replications) with concentrations of 0 (control),
activity, 3.5, 7, and 14 pl/essential oil nanoemulsion mixture per gram of food
Medicinal plant (TO control, T1, T2, and T3, respectively) for 8 weeks. At the end of the
nanoemulsion period, 3 fish were randomly caught from each replicate and heparinized

blood samples were taken to measure immune factors, stress indices, and
antioxidants.

Results: Immune parameters were statistically different among experimental
treatments. The highest concentrations of total immunoglobulin, lysozyme
and complement activity and the lowest cortisol concentrations were
obtained in treatments T1 and T2, respectively. Total antioxidant capacity
and peroxidase enzyme activity had a statistically significant increase
in T1 treatment. Superoxide dismutase and glutathione peroxidase enzymes
had a significant increase in T1 and T2 treatments compared to other
experimental treatments. Catalase and malondialdehyde enzymes had a
statistically significant decrease in T1 and T2 treatments, while their values
increased in other experimental treatments.
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Conclusion: Overall, common carp larvae fed with concentrations of 3.5
and 7pl of medicinal plant compound nanoemulsion (T1 and T2) had better
immune, stress indicators and antioxidant responses compared to other
experimental treatments.
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Table 1. Immune response of common carp larvae fed with nanoemulsion of medicinal plant essential oils.

T3 T2 T1 T0 Lo
(EAPSCORTS (ads,Sa V) (5,50 1/0) (JoSs 030 L) e
. |
19.75+0.45° 22.65+0.15% 23.15+0.25°% 20.65+0.15" 85 A s
Total Immunoglobulin (mg/ml)
. .
131.5020.50" 135.5020.50° 135.0042.00° 131.50+1.50° ClekenS 22 s
ACH50 (U/ml)
30.25+0.55° 42.95+0.55% 42.55+0.28 30.85+0.65" (325
Lysozyme (U/ml/d)
3.2140.04° 4.160.05° 4.250.06° 3.62+0.03° S oFon
Total protein (g/dl)
con o T
1.66+0.07° 1.38+0.01° 1.50+0.03% 1.24+0.07% s
Albumin (g/dl)
s
0.482+0.043" 0.422+0.005° 0.312+0.005° 0.453+0.017% oS

Creatinine (U/ml)

(P<+/+0) ol bl slalas o Sl ime OBl o dasOlis sy o 53 Olaes b oy, 355

The presence of different letters in each row indicates a significant difference between experimental treatments (p<0.05)
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Table 2. Stress indices of common carp larvae fed with medicinal plant essential oil nanoemulsion.
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il 5 geal - VT
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3 ans! 5 gl 6Ll
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ALP (U/l)
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The presence of different letters in each row indicates a significant difference between experimental treatments (p<0.05)
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Figure 1. Antioxidant capacity of common carp larvae fed with levels of 0, 3.5, 7, and 14 p of medicinal
plant essential oil nanoemulsion per gram of food (control TO, T1, T2, and T3, respectively).
Different letters in each column indicate statistically significant differences between experimental treatments (p<0.05).
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