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Abstract A laboratory experiment was conducted for 60 days by adding three
different levels of Bacillas coagulans with a constant level of vitamin E to the diets of
common carp fingerlings for a goal of study their effects on some blood and biochemical
traits. Average weight of Fingerlings were 11.2+0.13 g «and treatments included :
T1(Control treatment) without addition, T2 vit.E only vit.E (100mg/kg) ,T3 same ratio of vit.E
with the bio stimulant B.coagulans (150mg/kg), while T4 vit.E with (200mg/kg) bio- stimulant ,
and (250mg/kg) vit.E in T5. Experimental results indicated that: Significant differences
(P<0.01) in all blood indicators studied between different experimental treatments. Control
treatment recorded a significant difference at red blood cells (RBC) amounting to 4.20+
million / ml and hemoglobin (Hb) 6.30+0.05 g/deciliter, packed cell volume (PCV)
22.0+0.57% and white blood cells (WBC) recorded at 9.20x10%/liter, which are values
representing the normal basal levels. In contrast, cellular immune indicators improved,
represented by the percentages of (lymphocytes, monocytes , eosinophils and neutrophils) in
the supplemented treatments. Blood chemistry profile showed superiority by treatment T4 in
protein percentage and recorded the lowest blood sugar level. Cholesterol also decreased in
all supplemented treatments compared to the control, while T3 recorded highest level of
triglycerides and lowest level for enzymes liver.
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1. INTRODUCTION

Aquaculture is a rapidly growing field, and plays a crucial role in achieving food security,
especially in developing. countries. It provides individuals with a suitable source of protein,
and contributes to the economic development of coastal and rural areas [1],[2]. However,
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overfishing and pollution of natural to production farms fish intensive and sustainable [3].
And developed improvements scientific and technological all aspects aquaculture aquatic life
nearly as from expected that will double demand for seafood by by year 2050 <And
aquaculture will significantly contribute to meeting this demand [4]. Concurrently with the
expansion of fish farming, driven by scientific and technological advances to the evolutionary
rise of the aquaculture feed industry and the use of feed additives and nutritional supplements
and Scenario Growth This, which allows for improvements significant in production of fish
farmed and their health and welfare [5],[6]. And shown several studies that feed additives for
fish, such as vitamins and minerals and amino acids, are used to ensure the provision of a
complete feed for all nutrients nutritional The essential for growth and health of fish farmed
[7] . where are considered some additives such as vitamin (E) growth promoters [8] . that fish
cannot synthesize all types of vitamin (E) biologically active, and must obtain it from their
diet [9]. Also, it is considered in sufficient quantities important for promoting growth,
scavenging free radicals, inhibiting lipid peroxidation in cell membranes, and alleviating
oxidative stress in fish [10],[11]. Also used currently other additives ¢such as probiotic
products in aquaculture, which contain bacterial strains multiple the most important of which
are Lactobacillus sp, and Bifidobacterium sp, and Bacillus spp, and Pseudomonas sp, and
others [12],[13],[14]. Among the species of Bacillus spp, B.coagulans is the most used [15]. It
has a positive effect on the immune activity and growth of many aquatic animals, such as
common carp [16] . Specifically, previous reports indicated that adding (B.coagulans) to the
diet as a probiotic can enhance growth, immune response, and disease resistance in white
shrimp [17] .

Also revealed previous studies that adding B.coagulans to feed, either alone or with other
additives, may improve the growth of tilapia and health by stimulating immune responses and
antioxidant capacity, and changing some indicators biochemical and related hematological
parameters [18]. As it showed its effect clearly in improving the blood profile (Hematological
profile). As these additions lead to an increase significant in red blood cell count and
hemoglobin level [19]. And for the purpose of knowing the effect of adding vitamin E with
different levels of the probiotic on the hematological and biochemical parameters in common
carp fish in this experiment.

2. MATERIALS AND METHODS

The current study shows the effect of adding three different levels of bacteria B.coagulans as
a probiotic and vitamin E to the diets of carp common fish on some blood profile parameters
and biochemical parameters in the blood of experimental fish. 180 common carp fish common
weighing approximately 11.25 grams were used and distributed into 5 treatments, each
treatment containing 36 fish divided into three replicates. The experiment duration was 60
days.The first treatment was a control T1 free of additives. The second treatment
contained 100 mg/kg vitamin E, the third treatment contained 100 mg/kg vitamin E with 150
mg/kg probiotic, the fourth treatment contained 100 mg/kg vitamin E with 200 mg/kg
probiotic agent <The fifth treatment contained 100 mg/kg vitamin E with 250 mg/kg probiotic.
were fed the diets designated for each treatment at a rate of 3% of the fish weight to
standardize the living conditions for all treatments. At the end of the experiment, blood
collection tools were prepared from 3 ml medical syringes and tubes for storing blood
samples of two types (gel tube and regular tube) and anticoagulant powder EDTA and a
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cooler for storing and transporting samples, in addition to gloves and sterilization tools. A
small amount of anticoagulant was placed inside each syringe and shaken to ensure adhesion
of the powder to its inner walls and prevent and blood clotting. Then, blood samples were
drawn directly from the heart. The samples were then divided into two parts. The first part
was placed in tubes containing the anticoagulant Ethylene Diamine Tetra Acetic Acid for the
purpose of performing hematological profile tests for the fish, which include the count of red
blood cells(Red Blood Cells -RBC) and the count of white blood cells ( White Blood Cells -
WBC), packed cell volume (PCV) which is used to determine the ratio of red blood cell
volume to total blood volume, and hemoglobin concentration hemoglobin in the blood (Hb).
Meanwhile, the other part of the blood was transferred to gel Tubes) All were placed in the
cooler with a temperature ranging between 2-6 degrees. Ciliate for the purpose of transferring
it to the laboratory to perform the analysis. After that, the required analyses were performed
to count the red blood cells RBC and the white blood cells WBC and packed cells PCV and
hemoglobin based on the method that was mentioned by [20]. To calculate the results, a
quantity of the experimental fish blood is taken using a Capillary tube containing heparin to
prevent coagulation, then one end of the tube is sealed with artificial clay and placed in a
centrifuge for five minutes in a device Microcentrifuge at a speed of 3000 rpm. The result is
calculated using the special ruler for this test. Also, the ready-made statistical program SASS
was used in analyzing the experimental data[21], with a completely randomized design
(CRD), and significant differences between the means were compared using Duncan's test
[22], at a probability level of (P<0.01).

3. RESULTS AND DISCUSSION

Water Quality: Throughout the duration of the experiment, the water quality was within the
appropriate range for the Common Carp (Cyprinus Carpio)< because the water temperature
ranged between 24.8-29.5 °C, and dissolved oxygen between 4.8-6.4mg/L, and pH between
6.6-8.7 «<while the salinity rate ranged between 0.982- 0.711 ppt. All of them were within the
ideal limits for the life and growth of Common Carp[23],[24],[25]. These readings agreed
with what was mentioned in the study by Hossain & Rahman [26], As shown in Table (1)

Table (1) Physical and chemical properties of the experimental pond water.

Variable Temperature Oxygen pH Dissolved Salts
First Week 29.2 52 7.5 711
Second Week 294 5.5 7.5 834
Third Week 28.9 5.5 7.3 874
Fourth Week 28.9 53 7.2 902
Fifth Week 27.9 5.1 6.8 937
Sixth Week 26.8 5.1 7.5 930
Seventh Week 24.9 5.1 7.1 970
Eighth Week 25.2 4.9 6.6 982
Ninth Week 24.8 5 7.7 724

67




FE

Al-Furat Journal of Innovations in Agricultural Sciences (FJIAS)
https://doi.org/10.46649/fjias.v2i2.006

Blood parameters: Blood count measurements are among the most important indicators of
fish health and well-being. These include red blood cell count, white blood cell count,
hemoglobin, and packed cell volume.

White blood cell percentage (%): Fish in T1 recorded the highest white blood cell count
9.20 &+ 0.05 x 10°/L, significantly than the other treatments. In contrast, T4 showed the lowest
white blood cell count 4.33 + 0.08 x 10%L, indicating immune stability and a reduction in
unnecessary inflammatory responses, or a decrease in antigen passage through the digestive
tract wall due to probiotics. Treatments T3 and T5 showed moderate and similar values for
this indicator, 7.56 = 0.08 x 10°/L and 7.60 £ 0.05 x 10°/L, respectively, with no significant
difference between them.

Red blood cell count (%): The red blood cell count showed a clear difference between the
treatments. T1 recorded the highest count 4.20 = 1 million/ml, significantly outperforming all
other treatments. In contrast, T2 had the lowest red blood cell count 2.13 + 0.08 million/ml.
This suggests that vitamin E may affect the stability of the red blood cell membrane, leading
to a decrease in count. T4 showed a significant improvement compared to treatments T2, T3,
and T5, recording 3.26 + 0.06 million/ml. This may indicate that the addition of the bio
stimulant at a concentration of 200 mg/kg counteracted the previous effect of the vitamin.

Blood hemoglobin concentration (Hb g/dl): The results of blood hemoglobin measurements
in the analytical table showed a significant advantage in T1 over all other treatments, recorded
a highest concentration 6.30+0.05 g/dL. This was followed by T2 and T4, with equal values
of 6.0+0.05 g/dL for each, T5 and T3, recorded the lowest concentration at 4.30+0.05 g/dL
and 5.60+0.05 g/dL, respectively. The decrease in most parameters in TS indicates the stress
that the high dose may cause on the digestive system, thus affecting blood functions.

Packed cell volume (PCV%): The results showed a significant advantage for T1 and T2 in
the percentage of packed cells. These two treatments recorded the highest values of 22.0 +
0.57% and 20.0 = 0.57%, respectively, with no significant difference between them. T4, did
not show any significant difference compared to T2, which achieving the same value of 20.0
+ 0.57%. T3, recorded the lowest level at 15.0 + 0.57%, indicating that negatively affected
compared to the other treatments.

Table (2) shows the results of the effect of adding vitamin E and the probiotic B.coagulans on red and
white blood cell counts, hemoglobin, and hematocrit volume in the blood of common carp at the end
of the experiment.

Treatments RBC million\ul HB g\dl PCV % WBC x109\ L
T1 4.20+0.05 a 6.30+0.05 a 22.0+0.57 a 9.20+0.05 a
T2 2.13£0.08 d 6.0£0.05 b 20.0+0.57 b 5.40+0.05 ¢
T3 2.80+0.05 ¢ 4.30+0.05 d 15.0+0.57 ¢ 7.56+0.08 b
T4 3.26+0.06 b 6.0£0.05 b 20.0+0.57 b 4.33+0.08 d
TS 2.80+0.05 ¢ 5.60+0.05 ¢ 19.0+0.57 b 7.60+0.05 b
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The decrease in blood parameters is explaine by the fact that the addition of probiotics with
vitamin E affected the physiological balance of the blood due to physiological stress, leading
to a modification of the immune response. While probiotics usually enhance immunity,
inappropriate doses can lead to relative immunosuppression [27].

Analysis of Cellular Immunity Indicators: Cellular immunity parameters, represented by
the white blood cell (WBC) count and the percentages of different cell types (lymphocytes,
monocytes, eosinophils, and neutrophils) in common carp at the end of the experiment,
indicate the health status of the stock and its response to pathogens.

Total White Blood Cell Count (WBC): The results showed significant variation in total
WBC counts among the different treatments. T1 recorded the highest count 9.20 x 10°/L,
representing the normal level of immune cells under typical conditions. In contrast, the
various supplementation treatments showed a significant decrease in WBC count, while T4
recorded the lowest value 4.33 x 10%/L, followed by T2 at 5.40 x 10°L. This decrease in the
total WBC count in the treated treatments indicates a state of immune homeostasis, agrees
with the findings of Ringe et al[28]. (2022), who suggested that it is possible to enhance the
immune response without an increase in white blood cell count. T3 and TS5 recorded similar
values of 7.56 and 7.60 x 10°/L, respectively, indicating that all levels of the activator showed
a moderate effect compared to the vit.E only T2 and T4.

Lymphocyte percentage: Lymphocytes are a fundamental component of the adaptive
immune system in fish, playing essential role in both cellular and humoral immunity [28]. The
results showed a significant improvement in the percentage of these cells in all
supplementation treatments compared to the control treatment, which recorded the highest
percentage at 37.0 = 0.57%. T2 and T5 recorded 34.0 £ 0.57% and 33.0 &+ 0.57% respectively,
and the lowest percentage was observed in treatments T4 and T3, both at 32.0 + 0.57%. This
decrease may reflect an improvement in overall health and a reduction in the intensity of
immune stimulation, especially considering the role of probiotics in regulating the immune
response and reducing inflammation by affecting gut-associated lymphoid tissue (GALT) and
reducing cytokine secretion inflammatory factors [29],[30].

Monocyte percentage: Monocytes are large phagocytic cells that play a role in eliminating
pathogens. T1 recorded a percentage of 3.0 £ 0.0%, which was significantly consistent with
all treatments except for T3 which showed a significant difference (P<0.01) compared to the
other treatments, reaching 4.0 = 0.0%. This superior monocyte percentage indicates specific
stimulation of the innate defense line (phagocytosis) in this particular treatment. This aligns
with the findings of Hoseinifar et al [5]. who stated that a higher monocyte percentage
indicates clear stimulation of components of innate immunity, particularly phagocytic cell
activity. These cells are essential elements of non-specific defense due to their phagocytic
ability.

Eosinophil percentage: Eosinophils play a crucial role in defense against parasites and
allergic responses. The results showed that T2 and T5 recorded the highest percentage at 2.0 +
0.00%, while the remaining treatments recorded only 1.0 £ 0.00%. This relative increase in
eosinophil count is attributed to a possible role of vit.E on enhancing the immune response
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against parasites. A recent study demonstrated that vit.E enhances phagocytic cell activity and
innate immunity in fish [31], or it may reflect a slight response of the fish's body to probiotic
supplements at certain levels. Studies have indicated that probiotics can influence eosinophil
counts. While one study showed a decrease in their numbers while they remained within
normal limits in sturgeon [32], another study indicated changes in their values as an indicator
of improved non-specific immunity in Amazonian fish [33]. However, these ratios remain
within normal limits, as documented in a study that confirmed blood indicators remained
within reference values after probiotic use [32], thus confirming the safety of the additives
used and their lack of adverse allergic reactions.

Neutrophil percentage: Neutrophils are among the most important components of innate
(non-specific) immunity, constituting the largest proportion of white blood cells in most fish
species. They play a key role in phagocytosis and the rapid inflammatory response against
pathogens. The results indicate that neutrophil percentages were high in all treatments,
ranging between 60.0% and 64.0%. The control treatment recorded the lowest percentage at
60.0 £ 0.57%, while the treated treatments recorded higher percentages. T4 had the highest
neutrophil percentage at 64.0 + 0.57%, followed by T3 at 63.0 + 0.57%, and finally T2 with
the lowest percentage at 61.0 = 0.57%.

This high neutrophil percentage in all treated treatments compared to the control indicates a
significant enhancement of the fish's innate immunity. The high percentages of these cells
reflect an improved ability to respond quickly to bacterial and fungal infections. Neutrophils
are also among the first immune cells to reach the site of infection [34],[35]. This
improvement in neutrophils can also be attributed to the effect of the bio stimulant
B.coagulans in activating the intestinal mucosal immune system [36],[37], and the role of the
Vit.E improves immune cell function by protecting their membranes from oxidative stress
[38],[31].

Table (3) shows the results of the effect of adding vitamin E and the bio stimulant B.coagulans on the
count of white blood cells, lymphocytes, monocytes, and granulocytes in the blood of common carp at the
end of the experiment.

Treatments WBC x109\L | Lymphocyte % Monocyte % Eosinophil % Neutrophil %

Tl 9.2040.05 a 37.0+£0.57 a 3.0+0.0 b 1.0+0.0 b 60.0+£0.57 d

T2 5.40+0.05 ¢ 34.0+£0.57 b 3.0£0.0b 2.0+0.0 a 61.0+0.57 cd

T3 7.56£0.08 b 32.0+£0.57 ¢ 4.0£0.0 a 1.0+0.0 b 63.0+0.57 ab

T4 4.33+0.08 d 32.04£0.57 ¢ 3.0£0.0b 1.0+0.0 b 64.0+£0.57 a

T5 7.60£0.05 b 33.0+0.57 be 3.0£0.0b 2.0+0.0 a 62.0+0.57 be
Significance Level *ok wox woE o o

Biochemical Characteristics: Biochemical indicators of the blood of common carp in the
experiment, including total protein, blood glucose, cholesterol, triglycerides, and the liver
enzymes GPT and GOT.
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Total Protein (WBC) Level: The total protein level in the blood reflects the nutritional and
general health status of the organism, as it is closely related to the efficiency of protein
metabolism and liver function. The results indicated a significant variation in total protein
levels among the different treatments. The control treatment and T3 recorded the lowest
values at 3.80 £ 0.05 g/dL, while T4 showed the highest significant value at 4.50 + 0.05 g/dL,
followed by the T5 at 4.30 = 0.05 g/dL, and then T2 at 4.10 &+ 0.05 g/dL.

Blood glucose level: Blood glucose level is an important indicator of the stress status of fish
and their carbohydrate metabolism. Highest blood glucose level was recorded in T5 at 110.0 +
0.57 mg/dL, followed by T2 at 107.0 £ 1.15 mg/dL, with no significant difference between
the two. In contrast, T3 and T4 recorded the lowest levels at 100.67 + 1.45 mg/dL and 99.67 +
1.20 mg/dL, respectively, while T1 recorded an average level of 104.67 = 1.20 mg/dL.

Cholesterol level: Blood cholesterol levels reflect the efficiency of lipid metabolism and the
function of the liver and endocrine glands [39]. The results showed a significant decrease in
cholesterol levels in all treatments compared to the control which recorded the highest value
97.67 = 0.88 mg/dL. T4 recorded the lowest cholesterol level at 81.0 + 0.57 mg/dL, followed
by T5 at 88.0 + 0.57 mg/dL, then T2 at 93.0 + 0.57 mg/dL. T3 recorded a value of 97.0 + 0.57
mg/dL, almost equal to that of T1.

Triglyceride levels: Triglycerides are a direct indicator of fat metabolism and energy stores
in the body. The results shown a significant difference in triglyceride levels among the
treatments. Treatment 3 recorded the highest significant level at 259.0 + 0.57 mg/dL, followed
by treatment 2 at 220.0 = 0.57 mg/dL. In contrast, the control treatment recorded the lowest
level at 158.67 + 0.88 mg/dL, while treatment 4 recorded a level of 168.0 + 0.57 mg/dL, and
treatment 5 a level of 178.0 + 0.57 mg/dL.

Liver enzymes (GOT and GPT): The liver enzymes GOT and GPT are sensitive indicators
of liver cell health and function. Their levels in the blood increase when there is damage or
stress in the liver cells.

* GPT (ALT): Statistical analysis revealed significant differences (P<0.01) in GPT enzyme
levels among the different treatments. T1 and T4 recorded a value of 8.0 + 0.57 U/L, T2
recorded a value of 9.0 + 0.57 U/L, T3 recorded a value of 5.0 = 0.57 U/L, and T5 recorded a
value of 4.0 £ 0.57 U/L.

* GOT (AST): The results did not show any significant differences (ns) in GOT enzyme
levels among all treatments. The recorded values ranged from 3.0 + 0.57 U/L in T3 to 5.0 +
0.57 U/L in T2 and T4.While T1 and TS5 recorded a value of 4.0 + 0.57 U/L.

This marked increase in total protein in the blood of the T4 and TS5 treatment fish indicates an
improvement in the efficiency of protein synthesis processes in the liver, and an increase in
the production of albumin and globulins, reflecting an enhancement of the immune nutritional
status of the fish [40],[41] [34]. This improvement can be attributed to the synergistic effect
of the bio stimulant in enhancing amino acid absorption from the intestines [42],[41]. and
vit.E at its role as an antioxidant protecting liver cells from oxidative stress [43],[44],[38] .
thus creating an optimal environment for anabolic processes.
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This decrease in cholesterol levels is a positive indicator reflecting improved lipid metabolism
and a reduced risk of lipid deposition in blood vessels and tissues [45]. The elevated
triglyceride levels in treatments T3 and T2 indicate that vitamin E, alone or with low doses of
the probiotic, enhances intestinal fat absorption, leading to increased blood triglyceride levels.

The decrease in GPT enzyme levels in treatments T5 and T3 suggests improved liver function
and reduced oxidative stress, reflecting the protective effect of the additives on liver cells. No
adverse effects or damage to liver cells were observed, confirming their safety and non-
toxicity at the levels used in the study.

Table (4) shows the results of the effect of vitamin E and the probiotic B.coagulans on total protein,
glucose, cholesterol, and triglycerides in the blood of common carp at the end of the experiment.

Treatsment Toteg;’drlc;tem Bloc()r(il ng(lilg:ose C}(l?nl;(tﬁ;(ﬂ Trl(grlnygc/zrll)des GPT(U\L) | GOT(ULL)
T1 3.80+£0.05d | 104.67+1.20b | 97.67+0.88a | 158.67+0.88 ¢ | 8.0£0.57a | 4.0+0.57
T2 4.10£0.05¢ | 107.0£1.15 ab 93.0+£0.57 b 220.0+0.57b | 9.0+0.57a | 5.0+0.57
T3 3.80+£0.05d | 100.67+1.45¢ 97.0+0.57 a 259.0£0.57a | 5.0£0.57b | 3.0+0.57
T4 4.50+0.05 a 99.67+1.20 ¢ 81.0+0.57d 168.0£0.57d | 8.0£0.57a | 5.0+0.57
T5 4.30+0.05 b 110.0£0.57 a 88.0+0.57 ¢ 178.0£0.57 ¢ | 4.0£0.57b | 4.0+0.57
4. CONCLUSIONS

The paper will not be reformatted, so please strictly keep the instructions given above,
otherwise it will be returned for improvement. Please upload your paper in DOC file.
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