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Article Info ABSTRACT

Article type: Background and Objectives: In this experiment, the effect of using pectin

Full Length Research Paper  and natozyme multi-enzyme separately and in combination on blood serum
biochemical indicators in common carp fry (Cyprinus carpio) was investigated.

Article history: Materials and Methods: For this purpose, the number of 540 common

Received: 11.12.2022 carp fry with an average weight of about 10 gr for 8 weeks with
Revised: 12.16.2022 experimental diets with nine treatments and each treatment with three
Accepted: 12.17.2022 repetitions including basic diet (0), 1% pectin, 2% pectin 0.05% natozyme

multi-enzyme, 0.1% natozyme multi-enzyme, combination of pectin (1%)
and natozyme multi-enzyme (0.05%), pectin combination (2%) and

Keywords: natozyme multi-enzyme (0.05%), Pectin composition (1%) and natozyme
Common carp, multi enzyme (0.1%), pectin composition (2%) and natozyme multi
Gene expression, enzyme (0.1%) were fed. For genetic study, liver, brain and kidney tissues

Growth and immunity genes,  \vere sampled; RNA extraction and cDNA synthesis were performed using

I;ato.zyme multienzyme, kits. Growth-related genes (GH and IGF-1) and immunity (IL1-p and Lyz)
ectin were evaluated using real time PCR. The data were evaluated by two-way
analysis of variance using SPSS software.

Results: In the results of the separate and combined effects of natozyme
and pectin on the expression of growth genes, no significant difference was
observed in the separate treatments of natozyme and pectin (P>0.05), but
the combined treatment with an interaction effect showed a significant
difference with other treatments (P<0.05). The results of separate effects of
natozyme and pectin on LYZ and IL-1 gene expression, there was a
significant difference between the separate treatments of natozyme and
pectin, so that pectin was higher than natozyme (P<0.05). In addition,
combined treatment with interaction effect showed a significant difference
with other treatments (P<0.05). The results of this experiment showed that
the use of 0.1% natozyme multienzyme and 2% pectin in the diet of
common carp can have a positive effect on the expression of growth and
immunity genes in this fish.
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Table 1. Sequence of primers used.

MRNA JI5 las osled o
05 (reverse) o5, s 5 (forward) oy, i s S50 Jlasl sles
(Accession Number)

GH EU908735.1 F: ATGTTTCTGCTCCTGTGTGT 59
R: GCTTCTCTTCTGCCCACTCT

IGF-1 NM_131825.2 F: AGTGTACCATGCGCTGTCTC 59
R: AATAAAAGCCCCTGTCTCCA

LYZ NM_139180.1 F: GGCAGTGGTGTTTTTGTGTC 59
R: CGTAGTCCTTCCCCGTATCA

IL1-B AY427649.1 F: CTGCTTCACGCTCCATAAGA 59
R: CTGGTCCTGGTCATCTCTCC

Beta-actin NM_131031.1 F: AGCAGATGTGGATCAGCAAG 59

R: TACCTCCCTTTGCCAGTTTC
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Figure 1. IGF gene expression levels in the liver of common carp fry fed with the multienzyme Nattozyme and

pectin during 8 weeks of the experiment (n=8; mean =+ standard deviation). Lowercase letters in each graph
indicate statistically significant differences between treatments at the 0.05 level.
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Figure 2. GH gene expression levels in the brain of juvenile common carp fed with multienzyme Nattozyme

and pectin during 8 weeks of the experiment (n=8; mean =+ standard deviation). Lowercase letters in each
graph indicate statistically significant differences between treatments at the 0.05 level.
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Table 2. Testing the effects of the relationship between the multienzyme Nattozyme and pectin in
experimental treatments.
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Table 3. Testing the effects of the relationship between the multienzyme Nattozyme and pectin in
experimental treatments.
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Table 4. Testing the effects of the relationship between the multienzyme Nattozyme and pectin in
experimental treatments.
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Table 5. Testing the effects of the relationship between the multienzyme Nattozyme and pectin in
experimental treatments.
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Figure 3. LYZ gene expression levels in kidney tissue of common carp fry fed with multienzyme Nattozyme
and pectin during 8 weeks of experiment (n=8; mean + standard deviation). Lowercase letters in each graph
indicate statistically significant differences between treatments at the 0.05 level.
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Figure 4. IL-1 gene expression levels in kidney tissue of common carp fry fed with multienzyme Nattozyme
and pectin during 8 weeks of experiment (n=8; mean + standard deviation). Lowercase letters in each graph
indicate statistically significant differences between treatments at the 0.05 level.
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