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Abstract:

Introduction: Farmed fish are exposed to several infectious diseases that can reduce the fish yield. Today,
the use of medicinal plants as healthy way can decrease the mortality and improve the growth rates to
achieve farmed fish sustainability. Chenopodium album contains many bioactive compounds that can be
beneficial to the health of organisms. It is evident from the previous studies that this medicinal plant
significantly has antimicrobial, antistress, immunostimulants, growth promotion and appetite stimulation
properties. Considering the beneficial compounds and properties of the native plant, we aim to investigate
the effects of variousthe dose of the hydroalcoholic extract of this plant on growth factors, antioxidant
enzymes, and the expression of some immune genes in zebrafish as an important and widely
used vertebrate model organism in scientific research.

Materials and methods: C. album was added to a basal diet at the rate of 0, 0.25, 0.50, 1 and 1.5 g kg—1
and Danio rerio was fed this diet for 56 days. A total of 300 D. rerio with an average body weight of 181
+ 1.06 mg were randomly divided into five treatment groups with three replicates. The fish were fed twice
a day (at 9:00 AM and 2:00 PM) at the rate of 3% of their biomass. Growth performance was calculated
according to their equations and RNA purification and cDNA synthesis were done according to the
manufacturer's instruction. Gene expression levels were also assessed applying a Real-Time PCR
machine.

Results and Discussion: Final weight and weight gain were not significantly enhanced in treatment
groups compared to those of the control (p<0.05). Furthermore, the expression levels of lysozyme, 1L10,
TNF and TGF genes and the activity levels of antioxidant enzymes CAT and SOD, in treatment groups
were significantly higher than the control treatment (p<0.05). This may be due to the existence of
polyphenols, phytochemicals, flavonoids, carotenoids and the antioxidant properties of the plant.
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Conclusion: According to the results, we saw a better innate immune system in zebrafish following
supplementation of a methanolic extract of C. album. Additionally, the zebrafish model seems applicable
for elucidation of gene expression on the vertebrate organism and may contribute to our understanding of
C. album products in human patients.
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Table 1: Sequence of primers used to study the expression of immune and antioxidant genes in

zebrafish (Danio rerio).

Gene Access Number Sequences of primers (q-PCRF & g-PCRR) Junction Application
name temperature
(%)

IL-1R8 AY340959.1 CGTCTCCACATCTCGTACTCA 58 immune
GTGTCTTTCCTGTCCATCTCC oene

IL-10 NMO0010200785.2 TGGAGACCATTCTGCCAACA 58 immune
GCATTTCACCATATCCCGCT o

TNF-o  AY427649.1 CTGCTTCACGCTCCATAAGA 58 immune
CTGGTCCTGGTCATCTCTCC sene

TGF-R  NM_182873.1 TCTGGGAACTCGCTTTGTCTCCAA 58 immune
GCTGGTTTGCTTTACAGTCGCAGT o

LYZ NM-139180.1 GGCAGTGGTGTTTTTGTGTC 58 immune
CGTAGTCCTTCCCCGTATCA gene

CAT AJ007505.1 GCATGTTGGAAAGACGACAC 58 antioxidant
GTGGATGAAAGACGGAGACA sene

GPX NC_011476 GTGTGCCCCTACGCAGGA 58 antioxidant
CACACAGTTCTGCTGACACC sene

SOD BC055516 CACACAGTTCTGCTGACACC 58 antioxidant
GTCCGCACTTCAACCCTCA oene

R —actin  NM_131031.1 AGCAGATGTGGATCAGCAAG 58 Reference
TACCTCCCTTTGCCAGTTTC sene
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Table 2: Growth performance and Feed efficiency after 8 weeks' trial in zebrafish fed with different

doses of dietary Chenopodium album.

Body performance
and Feed efficiency

Experimental treatments

C-0%

T1-0/25%

T2-0/5%

T3-1%

T4-1/5%

Initial weight (mg)

179.13£0.872

182.58+1.172

181.62 +1.05%

181.03+1.272

180.22 +£0.982

Final weight (mg)

290.46+1.872

294.52+1.972

299.19 +2.902

29324 +1.772

287.13+£0.522

WG (mg) 109.32 +1.152 111.93+2.232 117.57+3.942  113.30+1.072 106.91 £0.272
SGR 1.32+0.038 1.32+0.042 1.34+£0.052 1.33+£0.04° 1.31 £0.062
FCR 1.91+0.372 1.92+0.252 1.95+0.192 1.94+0.28° 1.93+0.11°2
FER (%) 51.90+0.348 52.11+0.122 51.31+0.112 51.59+0.142 51.86+0.192
Survival rate (%) 92+ 12 90 + 32 92 + 32 91 £ 22 90 + 42

Data are expressed as the Mean = SE

Different small letters indicate significant differences between treatments (P<0.05).
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Table 3: Expression of immune-related genes and Antioxidant enzyme activities in the whole body
extract after 8 weeks' trial in zebrafish fed with different doses of dietary Chenopodium album.

Factor Experimental treatments
C-0% T1-0/25% T2-0/5% T3-1% T4-1/5%

IL1 1.00+0.142 1.05+0.112 1.12+0.09? 1.24+0.172 1.21+0.312
IL10 0.96 £ 0.05° 1.06 £0.15° 1.35£0.212 1.44+0.112 1.49 +0.262
TNF 1.11+0.05° 1.06 +0.08" 1.48+0.122 1.35+0.18? 1.49+0.212
TGF 1.26+0.24° 1.14+0.33° 1.74£0.112 1.95+0.272 2.21+0.382
LYZ (UmL™Y) 6.45+0.59° 7.24+0.76° 8.21+0.112 8.74+0.332 8.66+0.192
GPX (UmL?) 1.15+0.312 1.28+0.192 1.18+0.152 1.24+0.392 1.47 +0.392
CAT (UmL?) 1.24+0.09° 1.68+0.132 1.57+0.228 1.68+0.312 1.85+0.422
SOD (U mL?) 1.06 +0.05P 1.29+0.142 1.55+0.312 1.73 £0.29? 1.81+0.552

Data are expressed as the Mean &+ SE

Different small letters indicate significant differences between treatments (p<0.05).
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