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Background and Obijectives: This research was conducted to elevate the
effects of using the Saccharomyces cerevisiae probiotic on growth indices
and the expression of growth-related genes (GH and IGF-1) in koi fish
(Cyprinus carpio L.).

Materials and Methods: To achieve this goal, 132 Koi carp fry,
weighing approximately 20 + 1.6 g, were obtained from a private sector
hatchery. After a period of acclimatization to breeding environment
conditions and hand-feeding, they were subjected to experimental
treatments for 8 weeks, including the Saccharomyces cerevisiae probiotic
Vivacell in 4 groups (0, 0.1, 0.5, 1%) with three replicates. At the end of
the period, samples were taken from the treatments in a completely
randomized manner, and growth indices were examined. To measure gene
expression, brain and liver tissue samples were taken, RNA was extracted,
and cDNA was synthesized using a synthesis kit. Gene expression was
performed using primers for the (GH and IGF-1) genes and the beta-actin
gene in Real-Time PCR.

Results: Based on the results obtained, in Koi carp fry, different levels
of the probiotic showed a significant effect on final weight and final
body length, feed conversion ratio, specific growth rate, feed intake, and
weight gain, as well as the number of red and white blood cells,
hemoglobin concentration, mean corpuscular hemoglobin concentration
(MCHC), and mean corpuscular hemoglobin (MCH) (p < 0.05). Evaluation
of IGF-1 and GH gene expression in the 0.5 and 1% treatments showed a
significant increase compared to the control group and the 0.1% treatment
(p <0.05).
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Conclusion: The results of this study indicated the beneficial effects
of the Saccharomyces cerevisiae Vivacell probiotic on growth indices
and the expression of growth-related genes (GH and IGF-1) in Koi
carp fry.
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Table 1. Characteristics of the primers used in investigating growth gene expression in Koi fish.

o s IS
eSO sl sles v )
N < 05 b e (0 -¥) JIss ol el
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Efficiency temp (°C) GenBank cquence ) Y
Accession No
TCTTCGCATCTCTTTTCACC GHqPCRF
99%
AGTCGGCCAGCTTCTCA GHPCRR
GGCATTGGTGTGATGTCTTT IGF1gPCRF
99%
CATATCCTGTCGGTTTGCTG IGF1gPCRR
AGACATCAGGGTGTCATGGTTGGT B- actin gPCRF
99%

CTCAAACATGATCTGTGTCAT B- actin qPCRF
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Table 2. Comparison of the growth indices of Koi fry fed with different levels of probiotics.

\)La.:; ./ojl&—:: o/ ‘)LA.:; Mun)ﬁ )Lm;/_u)u.a;-u
Treatment 1 Treatment 0.5 Treatment 0.1 Control Group Growth Index / Treatment
) oJol 05
219+1.72 219 +2.64°2 218.66 + 2.08 219.33+0.57° (¢80 4l 055
Initial weight (g)
340.16 +5.25 337.61 +0.66 ® 328 +4.76 ™ 326.85+2.48° (¢5) 2l 055
Final weight ()
o 5ll) Ok adsl
11.00+1.002 11.66+1.042 11.66 + 0.57 2 11.3+1.12° (ntln) 04 41 b
Initial Body Length (cm)
Y .
14.43+04° 13.83+0/76 ° 135+05° 13.16+0.28 " <_f“ ) Ok sl I
Final Body Length (cm)
¥ 3 e
2.67+0.04° 2.68+0.06° 2.91+0.02° 2.86+0.03° e et
FCR
0.73+0.01° 0.72+0.02° 0.67+0.01" 0.66+0.01" (h23) o9 ) o 2
SGR (%)
Y ol o - [RY:
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WG (g
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Table 3. Comparison of expression of growth-related genes in koi fry fed with different levels of probiotics.

Y obes
Treatment 1

10 e
Treatment 0.5

Y Sl
Treatment 0.1
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GH gene
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