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Abstract:

Introduction: Immunostimulants are biologically active compounds, either natural or synthetic, that
possess the ability to enhance immune system functionality. These compounds predominantly affect the
innate (nonspecific) immune system, which plays a crucial and efficient role in safeguarding the health of
fish. Furthermore, immunostimulants may contribute to improved adaptive immune responses, including
promoting enhanced antibody production. In this research, the effects of dietary Cinnamomum powder
(Cinnamomum verum) on the antioxidant defense, liver enzymes and chemical composition body of
fingerling rainbow trout (Oncorhynchus mykiss) were investigated.

Materials and methods: 750 specimens of rainbow trout with initial average weight of 205 g were
separate in five treatments of 0, 1, 3, 6 and 12 g cinnamon powder per kg diet. Findings were done in three
replicates for 60 days in 15 fiberglass tanks with capacity of 1000 liters. The experimental feeding regime
was carried out over a period of 8 weeks (60 days). Upon the conclusion of the trial, blood samples were
collected from the experimental fish, and comprehensive analyses of chemical composition body, liver
enzyme activity, and antioxidant enzyme profiles were conducted.

Results and Discussion: The results showed that with increasing cinnamomum concentration, the activity
of AST and ALT enzymes decreased significantly (p<0.05), but the trend decrease of ALP enzyme was
not significant (p>0.05). The activity levels of superoxide dismutase and Catalase in serum increased
significantly but the level of malondialdehyde decreased significantly with increasing the amount of plant
powder in the diet (p<0.05). Analysis of chemical composition showed that the highest and lowest mean
protein and fat content of the treatments were in the treatment of 12 g kg of cinnamon powder
respectively that significant difference between treatments (p<0.05). There was no significant difference
between mean of moisture and ash content among treatments (p>0.05).
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Conclusion: According to the finding of the present research, cinnamomum powder at a concentration of
6 and 12 grams per kilogram of food can improve antioxidant indices, liver enzymes and chemical
composition muscle of rainbow trout fingerlings.

Keywords: Oncorhynchus mykiss, Cinnamon, chemical composition body, antioxidant indices, liver
enzymes
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Table 1: Changes in liver enzyme activity of Rainbow trout fry fed with different diets

Treatments AST(U/) ALT(U/N) ALP(U/N)
control 330/28+19/65° 18/98+1/16° 639/87+40/63%
2 328/57+22/31* 19/03+1/36° 619/43+31/29*
3 312/22+7/89% 18/25+0/95% 634/59+35/08%
4 312/28+15/09% 15/56+1/41° 631/08+22/20?
5 306/21+24/14° 15/48+1/19° 625/25+29/83%
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Table 3: Changes in serum antioxidant enzymes of Rainbow trout fry fed with different diets

Treatments Malondialdehyde Superoxide dismutase Catalase (U/mL)
(umol/L) (U/mL)
control 5/68+0/24¢ 77/15+3/512 17/28+1/042
2 4/27+0/36° 78/89+3/03° 18/26+1/112
3 3/38+0/29° 78/52+3/79° 19/94+1/24°
4 3/17+0/18° 91/97+2/98° 20/54+1/32°
5 1/07+0/09% 97/01+3/83° 21/73+1/08°
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Table 2: Changes in body composition of Rainbow trout fry fed with different diets

Treatments Moisture (%) Protein (%) fat (%) Ash(%)
control 78/64+1/142 14/11+0/882 4/11+0/117 1/15+0/062
2 78/95+1/212 14/18+0/872 3/77+0/28P 1/14+0/052
3 78/69+1/082 14/45+0/912 3/69+0/32° 1/18+0/062
4 78/44+1/112 15/13+0/59° 3/65+0/14° 1/14+0/04?
5 78/58+1/332 15/18+0/68° 3/57+0/19P 1/16+0/04?
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