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A 12-week feeding trial was conducted to evaluate the effect 
of dietary probiotic, Saccharomyces cerevisiae and Lactobacillus 
acidophilus at a concentration of (108cfu/ml).Three 
isonitrogenous (300 g CP kg-1 dry matter, DM) and isocaloric 
(3500Kcal metabolizable energy kg-1 DM) diets were formulated 
and probiotics was supplemented in the experimental diets. 
Fingerlings averaging 2.80±0.05g were randomly distributed into 
18 glass aquaria (160 liter) and each aquarium holding 15 fish 
and randomly assigned to one of six replicates of the diets and 
offered feed at a daily rate of 5% of the total fish biomass. After 
12 weeks, fish fed the diets supplemented with the two probiotics 
showed significantly better final weight, body length, specific 
growth rate, weight gain, feed intake, feed conversion ratio and 
protein efficiency ratio than those fed the control diet. The 
highest red blood cells count (RBCs), Hemoglobin (Hb), 
hematocrite (Hct), and the lowest mortality rate were recorded 
for fish fed the diet supplemented with S. cerevisiae 
supplemented compared to the other two groups. Fish fed the 
diet supplemented with S. Cerevisiae followed by L. acidophilus 
recorded the lowest (P<0.001) serum transaminase enzymes 
(alanine transaminase, ALT and aspartate transaminase, AST). 
Fish fed S. cerevisiae and L. acidophilus supplemented diets 
showed the lowest significant (P<0.001) count of microbial 
content in surface and muscles of Nile tilapia. 

 
INTRODUCTION 

The culture of Nile tilapia, Oreochromis niloticus, is one of the most rapidly 
expanding industries in Egypt (Abdel-Hakim et al., 2001a&b). However, factors 
including diseases and pollution cause massive mortality in the leading fish countries 
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(Wang et al., 2005). The diseases that brought the most impact to the industry include 
viral infections and bacteriosis. Conventional approaches to control diseases with 
chemicals include use of antimicrobial drugs, pesticides, and disinfectants (Gomez-
Gil et al., 2000). Unfortunately, the abuse of such antimicrobials in disease prevention 
and growth promotion can lead to the evolution of resistant strains of bacteria (Esiobu 
et al., 2002). Therefore, the research of probiotics for aquatic animals is increasing 
with the demand for environment-friendly aquaculture (Mehisan et al., 2015, Hassaan 
and Soltan, 2016).  

To our knowledge, the first application of probiotics in aquaculture was 
relatively recent (Kozasa, 1986), but the interest in such safe and high effective 
function is increasing rapidly (Gatesoupe, 1999). The microorganisms used as 
probiotics, including yeasts, Bacilli, lactic acid bacteria, Pseudomonads and so on, 
have been evaluated in aquatic animals (Ring and Gatesoupe, 1998; Irianto and 
Austin, 2002). Among lactic acid bacteria, including some Enterococcus faecium (E. 
faecium) strains are non-pathogenic, with an ability to produce lactic acid and 
bacteriocin (Herranz et al., 2001).  

The aim of this study was to analyze the effect of a probiotic bacterium, 
Saccharomyces cerevisiae and Lactobacillus acidophilus on growth performances and 
immune responses of tilapia (O. niloticus). 

 
MATERIAL AND METHODS 

 
The present study was carried out at the laboratory of fish Nutrition, Faculty of 

Agriculture, Benha University, Egypt with cooperation of Regional Center for Food & 
Feed (RCFF), Agriculture Research Center, Egypt. The experimental started at 1st 
August 2013 and continued until 23th October of the same year (12weeks). It was 
aimed to assess the role of Saccharomyces cerevisiae and Lactobacillus acidophilus 
bacteria as probiotic with special emphasize and its role in cultured O. niloticus as a 
growth promoter and immune stimulant agent. 

All-male Nile tilapia, O. niloticus fry (2.80±0.03g) were obtained from private 
farm, Kafr El-Sheikh, Egypt. Fish were acclimated to the experimental conditions for 
two weeks, during acclimation period; fish were fed a control diet at a level of 5% of 
biomass. Settled fish wastes with one half of water were siphoned daily and water 
volume was replaced by aerated tap water from the storage tank. The experiment was 
conducted in eighteen glass aquaria. 
Design of the experiment 

The present study was carried out to assess the role of S. cerevisiae and L. 
acidophilus as a probiotic on growth performance, feed utilization, immune response 
and the effect of these probiotics on microbial content of muscles and surface of O. 
niloticus. Therefore, three treatments were planned in sex replicates aquaria for each 
treatment. Each aquarium was stocked with 15 fish and supplied by air pump.  
 
Table1: Experimental design of the present study. 
 
 
 
 
 
 
 
 

Group Treatment Probiotic (ml/kg diet) 
T1 S. cerevisiae 20ml/kg (108cfu/g) 
T2 L. acidophilus 20ml/kg (108cfu/g) 
T3 Control Negative 
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Preparation of Experimental diets: 
Experimental diets were described previously by Hassaan et al., (2014) dry ingredients 

were homogenized mixture grinder. All dry ingredients were thoroughly mixed with soybean oil, 
and vitamins and minerals mixture, and then, passing the mixed feed through a laboratory pellet 
(2-mm die) in National institute of Oceanography and Fisheries, Cairo Governorate, Egypt (CMP 
California pellet Mill, San Francisco, CA, USA), and stored at-20oC until used. The control diet 
was formulated using the ingredients as described and the proximate analysis of the basal diet 
according to the AOAC (1995) in Table 2. 

 
Table 2: Composition of the basal diet (g/kg) and chemical analysis. 
 

Ingredients Control 
Fish meal 160 
Soybean meal 340 
Yellow corn 350 
Gultain 40 
Wheat flour 70 
Soybean oil 20 
Vita & Min 1 20 
Chemical analysis (%Dry matter basis)  
Dry matter 91 
Crude protein 30 
Crude lipid 8 
Crude fiber 5.4 
Ash 6 
NFE2 46.8 
ME3 3504 (Kcal/Kg) 

1Vitamin and mineral mix (mg or g / Kg diet): MnSO4, 40 mg; MgO, 10 mg; K2SO4, 40 mg; ZnCO3, 
60 mg; KI, 0.4 mg; CuSO4, 12 mg; Ferric citrate, 250 mg; Na2SeO3, 0.24 mg; cholecalciferol, 4000 
IU; α-tocopherolacetate, 400 mg; menadione, 12 mg; thiamine, 30 mg; riboflavin, 40 mg and 
pyridoxine, 30 mg. 2NFE (Nitrogen free extract) =100-(crude protein + lipid + ash +fiber content). 
3Metabolizable energy (kJ g-1), calculated based on the physiological fuel values according to (Brett, 
1973). 

 
Probiotics strains: 

Bacterial strains of S. cerevisiae and L. acidophilus were obtained from food safety lab, 
Regional Center for Food and Feed (RCFF), Agriculture Research Center (ARC), and were 
kept at -20oC until the start of the experimental. 
Media and reagents, for S. cerevisiae and L. acidophilus preparation: 
The media used and their ingredients and pH are described in Table 3. 
Preparation of S. cerevisiae suspension:  

S. cerevisiae was propagated into Rose Bengal Agar and incubated at 25oC for 5 days, 
and the growth was harvested, then washed three times and re-suspended in Brain Heart 
Infusion Broth (Table 3). The suspension incubated at 37oC for 24 hours. Counting the colony 
forming unit per ml transfer an aliquot of prepared sample (10 -1) to a tested tube contains 9 
ml folds of Buffered peptone water (Table 3) from which 1 part is taken to another test tube 
containing 9 ml folds of the Buffered peptone water to have a final dilution of 10-3. Continue 
in this manner till reaching to level 10-7 microorganisms per ml taking into account good 
mixing with vortex in each step. One empty and pre-sterilized petri dish is inoculated with a 
known amount of each dilution before adding about 15ml of molten Rose Bengal Agar (Table 
3) previously cooled at 45oC. Mix the inoculums and the medium thoroughly. Incubate the 
inverted dishes at 25OC for 5 days. Selected average values between 10-100 colonies and 
report the result multiplied by the dilution factor. 
Preparation of L. acidophilus suspension: 

L. acidophilus was propagated in to MRS Table 3 and incubated at 37oC for 48 hours, 
and the growth was harvested, then washed three times and re-suspended in Brain Heart 
Infusion Broth Table 3. The suspension incubated at 37oC for 24 hours to have a final 
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concentration 107 microorganisms per ml. Counting the colony forming unit per ml transfer an 
aliquot of prepared sample (10-1) to a tested tube contains 9 ml folds of Buffered peptone 
water Table 3 from which 1 part is taken to another test tube containing 9ml folds of the 
Buffered peptone water to have a final dilution of 10-3. Continue in this manner till reaching 
to level 10-7 microorganisms per ml taking into account good mixing with vortex in each step. 
One empty and pre-sterilized petri dish is inoculated with a known amount of each dilution 
before adding about 15 ml of molten MRS (Table 3) previously cooled at 45oC. Mix the 
inoculums and the medium thoroughly. Incubate the dishes in inverting position at 44oC for 2 
day. Selected average values between 10-100 colonies and report the result multiplied by the 
dilution factor.  
 
Table 3: Description of media which used in isolation of S. cerevisiae, L. acidophilus and enumeration 

of microbial content 

1The required quantity was prepared as mentioned by the manufacturer; 2to 8 required quantity was 
prepared as mentioned by the manufacturer then poured in sterile Petri dishes. 
 
Probiotic supplemented diets: 

The probiotic test diets T1 and T2 were prepared by gently spraying the required 
amount of bacteria suspension on the control diet and mixing it part by part to obtain a final 
probiotic concentration (108cfu/g). The probiotic test diets T1 and T2 were packed in sterile 
poly propylene containers and stored at 4 for viability studies. Storage period over 14 days 

period. New diets were prepared bi-weekly to ensure that high probiotic levels remind in the 
diets for the duration of the trial (Sun et al., 2010). 
Feeding system: 

Fish were fed the experimental diets at a rate of 5% twice daily at 8.00 am and 4 pm 
hours. Fish in each aquarium were sampled biweekly and feed amounts were adjusted 
according to the new fish biomass. Dead fish were daily recorded and removed. The feeding 
period in the experiment lasted 12 weeks. 
 
 

Media Ingridients per (g /l) pH 

Buffered peptone  
water (Biolife)1 

Peptomeat 10 g 
Sodium Chloride 5 g 
Disodium Phosphate 3.5 g 
Monopotassium Phosphate 1.5 g 

 
7.0±0.1 
at 25oC 

Rose bengal agar 
(LAB M) 2 

Mycological peptone 5.000 
Dextrose 10.000 
Monopotassium Phosphate 1.000 
Magnesium sulphate 0.5 
Rose bengal 0.05 
Chloramphenicol 0.1 
Agar 15.5 

 
7.2 ±0.2 
at 25oC 

Plate count agar 

Tryptone 5.0g 
Yeast extract 2.5g 
Glucose 1.0g 
Agar 9.0g 

7.0 ±0.2 
at 25oC 

MRS Agar 
(BIOLIFE)3 

Enzymatic digest of casein 10g 
Beef extract 10g 
Yeast extract 4g 
Glucose 20g 
Di-potassium Hydrogen Phosphate 2g 
Sodium Acetate 5g 
Tri-ammonium Citrate 2g 
Magnesium Sulphate hepta hydrate 0.2g Manganous Sulpha  
tetetra hydrate 0.05g 
Agar 15g 
Tween 80 1g 

 
 

7.2± 0.2 
at 25oC 
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Water quality: 
Water temperature was recorded daily at 1.00 pm using a mercury thermometer. 

Dissolved oxygen (DO) was measured at 07.00 am using YSI model 56 oxygen meter (YSI 
Company, Yellow Springs Instrument, Yellow Springs, Ohio, USA). Total ammonia and 
nitrite were measured twice weekly using a DREL, 2000 spectro-photometer (Hash Company, 
Loveland, CO, USA). A pH was estimated at morning by using a pH meter (Orion pH meter 
400, Abilene, Texas, USA). Water temperature ranged from 27.20 to 29.25°C; dissolved 
oxygen (DO) ranged between 5.32 and 6.81 mg/l; pH values ranged between 8.04 and 8.30 
and total ammonia ranged from 0.18 to 0.2 mg/l for the different treatments during the entire 
experimental period (90 days) of the study. All tested water quality criteria (temperature, pH 
value, DO and total ammonia) were suitable and within the acceptable limits for rearing O. 
niloticus fingerlings (Boyd, 1990). A photoperiod of 12-h light, 12-h dark (08:00–20:00 h) 
was used via fluorescent ceiling lights supplied the illumination. 
Growth performance and feed utilization parameters: 

Records of live body weight (BW/g) and body length (BL/cm) of fish were measured in 
all fish for each pond and registered every 14 day (two weeks) during the experimental 
period. Growth performance parameters were measured by using the following equations: 
Condition factor (K) = (W/L3) x 100 
Where: W = weight of fish in grams and L = total length of fish in “cm”. 
Weight gain (WG) = final weight (g) – initial weight (g). 

Specific growth rate (SGR) = x
t

LnWLnW 12−
100 

Where: Ln = the natural log; W1 = first fish weight; W2 = the following fish weight in 
grams and   t = period in days. 
Feed conversion ratio (FCR) = Feed ingested (g)/Weight gain (g) 
Protein efficiency ratio (PER) = Weight gain (g)/Protein ingested (g) 
Survival rate: (SR) = (Z/X) × 100, Where, Z is the surviving fish number and X is the initial 
fish number. 
Blood sampling: 

At the end of the experiment, blood samples collected from the caudal vein in clean tube 
with 10 % EDTA solution to determine red blood cells (RBCs), hematocrit (Hct), hemoglobin 
(Hb) and differential leukocytes (WBCs). Blood samples of the other fish were collected also 
from the caudal vein in clean dry centrifuge tubes, kept for 15 minutes and centrifuged at 
3000 rpm for 10 minutes, then kept frozen at -20°C for determination of blood chemistry, 
asparatate amino transferase (AST) and alanine amino transferase (ALT). 
Hematological Parameters: 

Hematocrite (Hct), was determined as described by Reitman and Frankel (1957), 
haemoglobin (Hb) was determined by the haemoglobin kit which is a standardized procedure of 
the cyanomet haemoglobin method and the total count of white blood cells (WBCs) was carried 
out by the indirect method (Martins et al. 2004). Asparatate aminotransferase (AST) and 
Alanine aminotransferase (ALT) activities were determined according to the method 
described by Reitman and Frankel (1957). Serum creatinine and uric acid were measured by 
calorimetric method and enzymatic detremenation methods respectively as described by 
(Henry, 1974).Total count of differential leukocytes (WBCs) was carried out by the indirect 
method Martins et al. (2004) differential counting of leucocytes in the smears stained was 
carried by Giemsa / May-Grunwald. Total leukocytes number was calculated by the formula:  

Leukocytes/µl = (Leucocytes number in the smear × erythrocytes number/ µl) /2,000 
erythrocytes counted in the blood smear. 
Examination of microbial content of muscles of O. niloticus: 

Microbiological analysis was performed according to the standard procedure for the 
enumeration of respective group of microorganisms. All equipment and chemicals were 
sterilized at 121ºC (15lb pressure) for 15minutes. Total Plate Count (TPC): Tenfold dilution 
of the homogenate sample were spread plated on plate count agar (oxoid) in duplicate and 
incubated at 30ºC for 48 hrs and counted using colony counter. Plates between 30 and 300 
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were taken and recorded. Count for Total Coliform count and Faecal Coliform Count: Tenfold 
dilution of the homogenate sample were spread plated on Violet Red Bile agar (VRB-agar) 
(Table3) in duplicate and incubated anaerobically at 37oC and 44oC for 24 hr. Staphylococci 
count: Tenfold dilution of the homogenate sample were spread plated on Baird Parker agar 
(oxoid) in duplicate and incubated at 37ºC for 2 days. Salmonella Count: Tenfold dilution of 
the homogenate sample were spread plated on Brilliant Green agar (oxoid) in duplicate and 
incubated at 37ºc for 24hrs and counted using colony counter. Total Fungal Count of the 
homogenate sample were spread plated on Rose Bengal agar (oxoid) in duplicate and 
incubated at 25ºc for 7 days and counted using colony counter. 
Statistical analysis: 

All data are presented as means± (SE). Growth, hematology and blood chemistry data 
were analyzed using one way ANOVA, followed by Duncan’s multiple range tests which was 
used to compare differences among individual means, with statistical software ANOVA 
procedure (SAS, 2004). A probability of 0.05 was utilized to account for the statistical 
difference between the means. Before the analysis, percentage data were normalized by 
arcsine-transformation.  

 
RESULTS AND DISCUSSION 

 
 
Growth performance and feed utilization: 

Results in Table 4 showed that O. niloticus fed the basal diet supplemented with S. 
cerevisiae (T1) and fish group fed the basal diet supplemented with L. acidophilus (T2) showed 
the highest significant (P<0.05) final body weight (BW), body length (BL), weight gain (WG) 
and specific growth rate (SGR) compared with fish fed the control diet (T3). The diet 
supplemented with S. cerevisiae (T1) showed the highest significant (P<0.05) BW, WG and 
SGR when compared with the diet supplemented with L. acidophilus. Such increase in the 
growth in aquatic animals that were fed probiotics supplemented diets may be attributed to the 
improved digestive activity due to enhancing the synthesis of vitamins and enzymatic activities 
(Soltan et al., 2016) consequently, improving digestibility and growth performance. Since the 
first use of probiotics in aquaculture, a growing number of studies have demonstrated their 
ability to increase the growth rate and welfare of farmed aquatic animals (Wang et al., 2005; 
Wang and Xu, 2006; Wang, 2007). Here, for the first time, an enhancement of the growth rate 
of the tilapia, O. niloticus, one of the most important farmed species for the world, was as a 
result of supplemented the aquaria water with probiotics (Table 4).  

 
Table 4: Effect of probiotics supplemented diets on growth performance and feed utilization of Nile 

tilapia 
Items Experimental Diets ±SE 

T1 T2 T3 
Body weight (g) 16.57a 15.84b 10.55c ±0.190 
Body length (Cm) 9.81a 9.42b 8.48c ±0.050 
Condition factor 1.47a 1.45a 1.47a ±0.001 
Weight gain (g) 11.93a 10.16b 5.74c ±0.200 
Specific growth rate (% day-1) 3.60a 3.21b 2.30c ±0.270 
Feed intake (g/fish) 21.17a 20.20b 17.50c ±0.100 
Feed conversion ratio 1.82C 2.70b 3.31a ±0.010 
Protein efficiency ratio 1.52a 1.41b 0.88c ±0.040 

          Means within the same row sharing the same superscript are not significantly different (P<0.05). 
 

Probiotics have been shown to produce digestive enzymes such as amylase, protease, 
lipase which may enrich the concentration of intestinal digestive enzymes. In addition, 
probiotics inhibit the colonization of potential pathogens in the digestive tract by antibiosis or 
by the competition for nutrients and the alteration of the microbial metabolism (Gatesoupe, 
1999). It also improves the nutrition by detoxifying the potentially harmful compounds in 
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feeds by producing vitamins such as biotin and vitamin B12(Soltan and El-Laithy 2008 and 
Hassaan et al.,2014) who found that supplementation of basal diet with B. subtilis, 
significantly (P<0.001) improved BW, BL, WG and SGR of O. niloticus. Similarly, the 
application of E. faecium as a probiotic was found to enhance the growth performance of Nile 
tilapia, O. niloticus (Wang et al., 2008).Al-Dohail et al., (2009) also illustrated that African 
catfish Clariasgariepinus that were fed the L.  acidophilus showed a better growth 
performance than the control fish group. 

Condition factor of fish is essentially a measure of relative muscle to bone growth and 
the differing growth responses of these tissues to diet treatment may be reflected by changes 
in condition factor (Ibrahim et al., 2000, Abou Zead et al., 2008; Soltan et al., 2015).  

Results of Table 4 showed that, supplementation of the basal diets with each of S. 
cerevisiae (T1) or L. acidophilus (T2) significantly increased feed intake, specific growth rate 
(SGR), protein efficiency ratio (PER) and improved feed conversion ratio (FCR) compared with 
O. niloticus fed the basal die. In practical terms, this means that the use of probiotics can 
decrease the amount of feed necessary for animal growth which could result in a reduction in 
the production cost. Several studies on probiotics have been published in recent years which 
suggested that, probiotics provide nutritional benefits in diets for tilapia fingerling (Ferguson et 
al., 2010).  
 
Hematological indices: 

Haemoglobin (Hb), hematocrit (Hct) and red blood cells (RBCs) of O. niloticus 
significantly increased when the basal diet supplemented with S. cerevisiae (T1) and fish 
group fed the basal diet supplemented with L. acidophilus compared with fish fed the control 
diet (T3). The diet supplemented with S. cerevisiae (T1) showed the highest significant 
(P<0.05) hematological indices compared with the other experimental diets (T2,T3,T5) (Table 
5). 
 
Table 5: Effect of probiotics supplemented diets on hematological indices of Nile tilapia 
Treatments Haemoglobin (g/dl) Hematocrit (%) Red blood cells (106/mm3) 
S. cerevisiae 8.95a 30.32a 2.98a 

L.acidophilus 8.51a 28.11b 2.46b 

Control 7.90b 22.23c 2.30b 

SE 0.14 0.89 0.09 
Means within the same column sharing the same superscript are not significantly different (P<0.05). 

 
Hematology is an important factor that could be considered for the fish diet quality 

assessment. Ologhobo (1992) reported that one of the most common blood variables 
consistently influenced by diet is the hematocrit (Ht) and hemoglobin (Hb) levels. On the other 
hand, O. niloticus fed diet supplemented with B. subtilis(Soltan and El-Laithy, 2008) or 
supplemented with Pediococcus acidilactici (Ferguson et al., 2010) showed some variation (but 
not significant) in Hb and Ht content among the control and fish groups fed diet enriched with 
probiotics. Also, Marzouk et al. (2008) reported that both fish groups fed the diet supplemented 
with dead S. cerevisiae and Bacillus subtilis showed significant (P<0.05) increase in the Ht level 
when compared with fish fed the control diet.  
 
White blood cells and differential count: 

White blood cells (WBC) count was significantly (P<0.01) increased with each 
probiotic treatments, and the highest value for WBC count 9.71x105/mm3 was recorded by 
fish fed the diet supplemented with the probiotic (S. cerevisiae) followed by 9.53x105/mm3 
fish fed the diet supplemented with the probiotic (L. acidophilus) while the lowest WBC 
count 8.41x105/mm3 was recorded for the control group (fed the basal diet without probiotics 
(Table 6). 
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Table 6: Effect of probiotics supplemented diets on hematological indices of Nile tilapia 
Treatment  

White blood 
cell 105/mm3 

Monocytes 
(%) 

Lymphocytes 
(%) 

Nutrophils 
(%) 

Eosinophils 
(%) 

S. cerevisiae 9.71a 27.63a 66.53a 2.51a 3.33a 

L. acidophilus 9.53a 27.66a 66.80a 2.23a 3.31b 

Control 8.41b 29.81a 64.10a 2.31b 3.78b 

SE 0.23 0.26 0.54 0.99 0.14 
Means within the same column sharing the same superscript are not significantly different (P<0.05). 

 
Obtained results are in agreement with those obtained by Zhou et al. (2010) who 

found that the use of B. coagulans improved immunity. Also Panigrahi et al. (2004) recorded 
that, in aquaculture the dose of probiotics usually varies from106cfu/g feed. The optimum 
dose of a probiotics can vary with respect to host and also type of immune parameters. Song 
et al., (2006) recorded high serum lysozyme, phagocytic activity of head kidney leucocytes 
and complement activities in O. mykiss fed for 30 days with Lactic rhamnosus strain at 1011 

cfu /g feed but not at a dose of 109 cfu /g feed. Furthermore, there is stimulation of a particular 
immune response with respect to different tissue/organ. Irianto and Austin (2002) revealed 
that the feeding of Gram-positive and Gram-negative probiotic bacteria at 107 cells/g 
of feed led to a notably increase in WBC count helps in the nonspecific immunity via 
neutrophils and macrophages. 
Metabolism enzymes 

Alanine aminotransferase (ALT) and aspertat aminotranferase (AST) enzymes are 
important liver enzymes. They indicators for liver health and function through controlling the 
transferring amino group function of alpha-amino acids to alpha-keto acids. Large amount of 
ALT and AST are released into animal blood, mostly during liver cell damage.  

Results of ALT and AST values as affected by fish fed probiotic (S. cerevisiae and L. 
acidophilus) are presented in Table 7 and there were very high significant differences in ALT 
values between S. cerevisiae group and the control group (P<0.001). From the obtained 
results we noticed that treated diets with probiotic S. cerevisiae, or L. acidophilus 
significantly decreased ALT and AST values compared to control group. Soltan and El-Laithy 
(2008) found that, ALT and AST levels significantly decreased when Nile tilapia fed diets 
supplemented with probiotics compared to control group. Similarly, Wache¢ et al. (2006) 
observed a decrease in the activity of AST, ALT and lactate dehydrogenase in O. niloticus 
after being fed with diet containing Pseudomonas spp. and a mixture of Micrococcus luteus 
and Pseudomonas spp. 

 
Table 7: Effect of probiotics supplemented diets on liver enzymes of Nile tilapia 

Treatments ALT(m/L)  AST(m/L) 
S. cerevisiae 82.08a 15.95a 

L. acidophilus 81.45b 16.81b 

Control 83.78b 19.78c 
SE 0.34 0.13 

Means within the same column sharing the same superscript are not significantly different (P<0.05). 
 
Effect of probiotics (S. cerevisiae and L. acidophilus) on microbial content in muscles of 

Nile tilapia 
The effect of S. cerevisiae and L. acidophilus is significant decrease the count of 

microbial content in muscles of Nile tilapia (Table. 8). The obtained results are in agreement 
with   Kesarcodi-Watson et al. (2008). Various ways exist in which probiotics could be beneficial. 
They can act either singly or in combination. Adhesion and colonization of the mucosal surfaces 
are possible protective mechanisms against pathogens through competition for binding sites and 
nutrients (Westerdahl et al., 1991). Different lactobacilli have reduced the adhesion of A. 
salmonicida, C. piscicola and Yersinia ruckeri to intestinal mucus from rainbow trout (Balcázar et 
al., 2006).  
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Table 8: Effect of probiotics supplemented diets on microbial content in muscles of Nile tilapia 

Treatments Microbial count  
TPC TCC FCC Sal TFC 

S.  cerevisiae 2.26b 0.38b 0.16b 0.11b 1.26b 

L.acidophilus 2.37b 0.38b 0.15b 0.12b 1.91b 
Control  4.21a 3.139a 1.49a 1.21a 2.79a 

SE 0.09 0.12 0.74 0.21 0.18 
TPC=Total plate count, TCC=Total coliform count, FCC=Faecal coliform count, Sal=Salmonella count, 
TFC=Total fungal count. Means within the same column sharing the same superscript are not 
significantly different (P<0.05). 
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%�&��ن - ٢.���د .���� ��ا1� -١  �0�ن .��* ا	���زى - ١أ'�* ا	(��ل '!��  ٢.#*ى ��*ا	���* 

٢ ��ل �6 ا	*5% ا	�4�د        
  Z[\b اaT`_ث اZTراOWK -اZ[\VT اOPQRST UVWXYL واJKLف  -١

٢- dY Ueا_W`Tج اgheiا j-  OKراZTا OWX[– ب Olbgmngo 
 

 Oب\pت Urة إuVT ت\Vhw١٢ xWت_Wوب\aTا yb yWK_e \Wz{ت jWW|ت jع ت_awأ ) gP\hة وب�\WV�Tا
�Xwgب_h[JTا(  yWوت\aTا yb gاھ_h`b Ur OPوgdhb ��JK OzJz yP_ت� jت �W�)م% ٣٠g� yWب\وت ( OYg�Tوا

بul ذxT تj . إgoWT اWV�T\ة واgP\h�aT وت\]� اO|WXlT اO�Tg�T بuون إ�grgتjz أ�Tg[_XW[/jp[(  �W_رى ٣٥٠٠(
 UXWnTا U�XaTك اgVwت أgWlaأ� �Pام ٠,٠٥± ٢,٨(ت_ز\m ( UXK١٨  Umgmض ز_�)١٦٠ \hT ( لulV١٥ب 

 Ur O|WXK �[ رgahإ� jت �W� ض_`XT O�Vwرات(أ�_اض  ٦\�b .( ��JlTا UXK ىQ�hك تgVwLا �eg[و
  .yb اOXh�T اgWb_P OW`Tً و�Uh إgoheء hr\ة اphT\بO% gP٥م أgWK_awً بulVل ا ٦اah�VT\ة 

Oب\phTا OPgoe Ur OP_h`VTا ��JlTا UXK تQت� UhTك اgVwLأن ا umو  XK  xت_Wوب\aTة أو (ا\WV�Tا
gP\h�aTا (OWV[ و jdpTوزن ا Ur Oadh�VTدة اgPZTوا _VnTل اulbو jdpTزن وط_ل ا_T �WPg|b �£rأ ��Kأ uY 

 UXK تQت� UhTك اgVwLgب Oeرg|b yWوت\aTا �P_`ءة تg¤[و Uا�Q�Tا �P_`hTل اulbل و_[{VTاء اQ�TاTاTا O|WXlOب�g£ 
\[QTا O|بgw تg¤¥XT �WPg|b �Yت أ\oأظ UhTوا.  

 xت_Wوب\aTا OP_h`VTا ��JlTا UXK تQت� UhTك اgVwLأن ا Oب\phTا §�ghe ت\oأظ gV[) ة أو\WV�Tا
gP\h�aTا ( ��Kأ uYV`Tم اuTد ]\ات اulT jWY \a[أgVWoTوا yWب_Xm_VWoTا ZW[\ق ت\اء وت_¤e Oade �Yأ xTQ[و �P\[_

wLا OK_VpVب Oeرg|b UXK تQت� UhTك اgVTاTا O|WXlOب�g£ . §�ghe ت\oاظ u|r ua�Tت اgVPZeى إ_hdVT OadnTgب gbأ
 xت_Wوب\aTا OP_h`VTا ��JlTا UXK تQت� UhTك اgVwLأن ا Oب\phTا)WV�TاgP\h�aTة أو ا\ ( jWY �Yأ ��Kأ uY

eرg|b تJ£lTودا�� ا ©�dTا UXK ى\Whد ب�uK �Yوأ ua�Tت اgVPزiTك اgVwLا OK_VpVب OOب�g£  .  


