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Abstract

This research was conducted to investigate the effect of Micrococcus luteus bacteria on
the blood indices, and immunology of common carp fry (Cyprinus carpio) in
Mirzakochek Khan Fisheries Science and Industry Training Center and Shahid Ansari
Bony Fish Reserve Reproduction and Regeneration Center in Gilan was carried out
during May to August 2023. In this experiment, Micrococcus luteus isolated from the
digestive tract of common carp was fed to commercial pellet food of 300 pieces of
common carp juveniles (28.018 + 2.87) for 8 weeks in a completely randomized design
with 5 treatments and 3 replications (20 pieces of fish in each tank) used. Mixing fish
feed in the suspension of Micrococcus luteus, 5 types of diets with different
concentrations of Micrococcus in the pellet including 10%, 107 cells/g were prepared as
treatments 1, 2 and control without bacteria. After 56 days of feeding with these
treatments, different levels of Micrococcus luteus bacteria in the diet of common carp
fry increase the amount of The values of hematocrit, red blood cells, and hemoglobin,
values of MCV and MCH MCHC, neutrophil and monocyte, sodium, lysozyme, and C3
in treatments 1 and 2 were significantly higher than the control treatment. In this regard,
treatment 3 had the highest values, but the amounts of calcium, phosphorus, IGM, and
C4 in the control treatments, treatments 1 and 2 did not have a statistically significant
difference. There was a significant difference between the number of gram-positive and
gram-negative bacteria in the digestive tract and water of the rearing tanks compared to
the control treatment (p < 0.05). Analysis of the results showed the benefits of using M.
luteus probiotic in the diet of common carp fry in some cases. M. luteus is usually not
pathogenic for fish. Therefore, the use of this probiotic in common carp farming to
increase the ability deal with diseases is recommended.
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Table 1. Logarithm of bacteria counted from the digestive tract of common carp fed with different concentrations of
M. luteus bacteria in groups

Variable Control Treatmentl Treatment2
Logarithm of total bacterial counted (CFU/g) 7.8 7.9*% 7.9
Logarithm of Gram-positive bacteria counted (CFU/g) 18 7.5° 7.5°
Logarithm of Gram-negative bacteria counted (CFU/g) 5.9% 2.01° 2.01°

Y ks (s f«jﬁM‘ luteus Jjlu oo clali b odiadis) J xS (p < o/ v0) sl s e OBt liS sy a3 Y Oleas 8 oy >
(e oS 52 M. luteus o V0¥ CBle b odda dio) ¥ sles 132 p S 53 M. luteus J Vo* CLle b odsa dn)

Non-identical Latin letters in each row indicate significant differences (p < 0.05). Control (fed with zero concentration of M. luteus
cells per gram of food), treatment 1 (fed with a concentration of 10° M. luteus cells/g of food), treatment 2 (fed with a concentration
of 107 M. luteus cells per gram of food)

Wos S o M. luteus cilzes slacbale b sdiadis Jsans S ST O 3l edd skt slags S slaas o283 =Y Jsir

Table 2. Logarithm of bacteria counted from the water tank of common carp fed with different concentrations of M.
luteus bacteria in groups

Variables Control Treatmentl Treatment2
Logarithm of total bacterial counted (CFU/ml) 592 592 592
Logarithm of Gram-positive bacteria counted (CFU/ml) 1? 5.01° 4.09°
Logarithm of Gram-negative bacteria counted (CFU/ml) 5.3% 2.3° 230

Gl Sl (. K0e) Jsems 555 aboans sl do s 5 055 oliandgn o gl (wlii st gla, 586 = Jsir

Table 3. Hematological factors, blood biochemical parameters and survival rate of common carp fry (Mean + SD)

Variables Control Treatmentl Treatment2
RBC (Number in microliters x 10°) 15016 + 6251° 16071 + 60522 15423 +3516°
WBC(Number in microliters x 10%) 521 +156° 732 +251°2 731 +225°
Hb(g/dl) 7.6 +0.2° 8.6+0.1* 8+0.1°
Hct(%) 35.240.77° 39.4+0.5* 37.1+0.92*
MCV (1) 267 £3.2° 273 £0.9* 269 £ 0.5°
MCH(pg) 51 +£0.5° 55+0.1° 54.4 +0.5°
MCHC(g/dl; %) 20.4+0.1a 20.5%0.1a 20.4 +0.1a
Neutrophil(%) 18 £0.9° 24.8+£0.9* 248 +£1.2°
lymphocyte(%) 71 +£0.6° 78.6 £0.5% 78.4+0.5%
Monocyte(%) 3.4+0.5° 4+0.02 4.1£0.5*
Na (mg/dl) 134 £0.38" 140 +1.22 136 +1.7°
C3(mg/dl) 124 +0.5° 154+0.5* 158+1*
C4(mg/dl) 8+0.0° 12 £0.0* 1208 + 12
Lysozyme(u/ml/min) 13.6+1° 166 +1.2% 164 +1%
Ca(mg/dl) 11 £0.0° 12+1* 12+0.5°
P (mg/dl) 13.6+1° 15+0.5* 15+0.0°
IGM(mg/dl) 19.6 £0.5° 23+1.3° 24 +1.8%
Survival percentage (%) 85.3+0.17° 97.5+1.19* 83.3+0.97°

clad 58 Olse (WBC) st sl d 508 0l e (Het) o S5lan (P < 0/ 00) ol Jls me Ol Wl Ciosy oo 53 oY Olecan b Coy >
bl tsys KSle (MCH) 50 3 U588 san o Sle (MCV) 5 5 J5I8 o> oSke (Hb) (10 o8 e Slais (RBC) 50 3

(MCHC) 33 J5I8 S 55 S san
Non-identical Latin letters in each row indicate significant differences (p < 0.05). Hematocrit (Hct), White Blood Cell Count

(WBC), Red Blood Cell Count (RBC), Hemoglobin (Hb), Mean Red Blood Cell Volume (MCV), Mean Cell Hemoglobin (MCH),
Mean Cell Hemoglobin Concentration percentage (MCHC)
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