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ABSTRACT 
 
This study aimed to investigate the effect of dietary graded levels of three pre-

and probiotics on the immunity and haematology of all-males mono-sex Nile tilapia 
fish. The experimental period was 16 weeks after 2 weeks adaptation period. In the 
pathogenicity test, dietary inclusion of Aqua Superzyme at 0.01% of the diet, Garlen 
Allicin at 0.01% of the diet, and Diamond V (XPC) at 0.5% of the diet, generally 
reduced the mortality rate (%) and therefore increased the survival rate (%). Yet, the 
only significant (P<0.05) positive effect was due to Aqua Superzyme at 0.01% of the 
diet in general and after 48h whereas the other supplements did not significantly 
(P>0.05) affect the pathogenicity. The comparisons among substances and their levels 
clear that the best survival was occurred in the treatment 1:1, i.e the fish group fed 
Aqua Superzyme (at 0.01% of the diet) diet. The haematological parameters' values 
increased significantly (P<0.05) by using Aqua Superzyme, particularly at 0.01% of 
the diet; Garlen Allicin, particularly at 0.01% of the diet; and  Diamond V (Original 
XPC), particularly at 0.4% of the diet). Yet, the overall significantly (P<0.05) best 
valus for all tested parameters among additives and their levels was that contained 
Aqua Superzyme at 0.02% of the diet. So, it is recommended to supply Nile tilapia's 
diet with the prebiotic Aqua Superzyme at 0.01-0.02% of the diet to improve the 
immunity system of the fish.  
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INTRODUCTION 
 
Antibiotics have been used for many years as growth promoting agents in 

addition to their antipathogenic bacterial function which reduce growth and feed 
conversion. These growth promoters were linked to emergence of multiple drug 
resistant bacteria and antibiotic residues in animal products (Wary and Davies, 2000). 
Therefore, using natural feed additives to substitute antibiotics has become an area of 
great interest (Kumar et al., 2003). 

Probiotics, unlike antibiotics, imply the use of live micro-organism rather than 
specific products of their metabolism. Probiotics, which means for life in Greek 
(Gibson and Fuller, 2000) has been defined as a live microbial feed supplement, 
which beneficially affects the host animal by improving its intestinal microbial 
balance. The mechanism of probiotic effect on animal health was conclusively 
reviewed by Patterson and Burkholder (2003). They reported that probiotics enable 
the host animal to return to animal state competition for substrates, production of 
compounds that inhibit pathogenes, and competition for attachment sites. Results 
showed that dietary supplementation of B. subtilis at a dose of 1.35×107 cfu g−1 
improved non-specific immune responses and disease resistance of juvenile large 
yellow croaker, L. crocea (Ai et al., 2011). The present investigation aimed to study 
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the effect of dietary graded levels of three pre-and probiotics on the immunity and 
haematology of all-males mono-sex Nile tilapia fish. 

 
MATERIALS AND METHODS 
 
All the experimental conditions, diets, and facilities were as mentioned before in 

Abdelhamid et al. (2013). The 1st and 2nd additives used were the prebiotic Aqua 
Superzyme and the probiotic Garlen Allicin, each at 0.01, 0.02, and 0.03% of the diet. 
The 3rd additive used was the probiotic Diamond V-Original XPC at 0.4, 0.5, and 
0.6% of the diet, besides the control without additives. 
Pathogenicity: 

After 16 weeks of feeding on experimental diets, the fish of each experimental 
group were divided into two subgroups, each containing 10 fish and were placed into 
150 L tank each. The feeding rate was 3% of biomass per day during the 10 days trail. 
The challenge experiment was carried out using the strain Aeromonas hydrophila 
isolated previously in the laboratory of fish disease Department, Central Laboratory 
for Aquaculture Research, Abbassa, Abou-Hammad, Sharkia, Egypt, The first 
subgroup was challenged intraperitoneally (IP) with pathogenic Aeromonas 
hydrophila (0.2 ml of 5 x 105 CFU /ml). The second subgroup was injected IP with 
0.2 ml of saline solution as a control. Both subgroups were kept under observation for 
10 days to record the daily mortality rate as described by Schaperclacus et al., (1992). 
All the experimental infected fish were daily noted for any abnormal clinical signs 
and mortalities. The dead and clinically diseased fish were subject to bacterial re-
isolation. 
Haematology: 

At the end of the experimental period, 10 fish from each of the treatments and 
control group were taken for physiological investigations. Fish were not fed for 24 h 
prior to blood sampling. Fish were anaesthetized using buffered tricaine methane 
sulfonate (20 mg /L) and blood was collected from fish caudal vein by a sterile 
syringe. Blood samples were transferred into dry and clean tube with EDTA solution 
for measuring hemoglobin (Hb), red blood cells (RBCs), and hematocrite (PCV%) in 
blood after good mixing. 

Total erythrocytic were performed simultaneously using the improved neubauer 
chamber and Natt & Herrick, solution as diluting fluid according to the method 
described by Natt and Herrick (1952), where the total number of red cells in five 
secondary squares were determined and multiplied by 10,000. This value represents 
the total number of erythrocytes per cubic millimeter of blood. 
Number of erythrocytes /mm3 = (N x 200 x 400 x10)/80, where:                                                 
N = Number of erythrocytic cells counted in 80 small squares 
200 = Dilution factor 
400 = Area of each small squares (tertiary squares) 
80 = Number of small squares (tertiary). 

For determination of hemoglobin (Hb) the blood was treated with a reagent 
containing potassium ferricyanide, potassium cyanide and potassium dihydrogen 
phosphate. The ferricyanide reacts with blood forms methoglobin which was 
converted to cyanomethemoglobin by cyanide. The color obtained was measured 
spectrophotometerically at wave length 546 nm according to the method described by 
Stoskopf (1993). Concentration of blood heamoglobin was calculated from the 
following equation: 
Blood heamoglobin concentration = A x 36.8 = g/dl, Where: 
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 A = Absorbance of sample. 
The packed cell volume (haematocrite %) was measured using the 

microhaematocrit method (Schalm, 1975). The volume of the red cells as a percentage 
of the total volume of the blood was recorded as PCV%. 
Statistical analysis: 

Data obtained were analyzed using one-way analysis of variance which was 
performed according to SAS (2006). Differences were subjected to Duncan’s (1955) 
multible range test.  

 
RESULTS AND DISCUSSION 
 

Immunity (pathogenicity against Aeromonas hydrophila): 
In the pathogenicity test, dietary inclusion of Aqua Superzyme (A1), Garlen 

Allicin (G1), and Diamond V (XPC2), (Tables 1, 2, and 3, respectively) generally 
reduced the mortality rate (%) and therefore increased the survival rate (%). Yet, the 
only significant (P ≤ 0.05)  positive effect was due to A1 in general and after 48h 
(Table 1) whereas the other supplements (Tables 2 and 3) did not significantly (P ≥ 
0.05) affect. The comparisons among substances and their levels clear that the best 
survival was occurred in the treatment 1*1, i.e the fish group fed Aqua Superzyme (at 
0.01% of the diet) diet (Table 4).  

 
Table 1: Bacterial challenge test (pathogenicity, %) of O. niloticus fed the Aqua Superzyme 

experimental diets. 
Treat. Mortality24 Mortality48 Mortality Survival 

Control 80.0ab 0.0b 80.0ab 20.0bc 

A1 60.0bc 0.0b 60.0 c 40.0a 

A2 53.33c 13.33a 66.66bc 33.34ab 

A3 86.67a 0.0b 86.66a 13.34c 

P > F 0.039 0.052 0.014 0.014 
±SE 7.45 3.33 4.71 4.71 

a-c: means in the same column having different letters are significantly (P ≤ 0.05) fifferent. 
 
Table 2: Bacterial challenge test (Pathogenicity, %) of O. niloticus fed the Garlen Allicin experimental 

diets. 
Treat Mortality24 Mortality48 Mortality Survival 

Control 80.0a 00.0a 80.0a 20.0a 

G1 7555a 00.0a 73.34 a 26.66a 

G2 82.22a 00.0a 86.66a 13.34a 

G3 82.22a 00.0a 86.66a 13.34a 

P > F 0.330 00.0 0.363 0.363 
±SE 2.721 00.0 1.925 1.925 

a: means in the same column having the same letter are significantly (P ≥ 0.05) not fifferent. 
 
Table 3: Bacterial challenge test (Pathogenicity, %) of O. niloticus fed the Diamond V (Original XPC) 

experimental diets. 
Treat Mortality24 Mortality 48 Mortality Survival 

Control 80.0a 0.0a 80.0a 20.0a 

XPC1 64.33a 17.66a 64.33 a 35.67a 

XPC2 60.0a 0.0a 66.66a 33.34a 

XPC3 77.66a 0.0a 80.0a 20.0a 

P > F 0.001 0.0001 0.0397 0.00.11 
±SE 2.461 1.666 3.975 7.45 

a: means in the same column having the same letter are significantly (P ≥ 0.05) not fifferent. 
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Table 4: Comparison of bacterial challenge test (pathogenicity, %) of O. niloticus fed the Aqua 
Superzyme, Garlen Allicin, and Diamond V (Original XPC) experimental diets. 
T*L Mortality24 Mortality48 Mortality Survival 

Control 80.0ab 0.0b 80.0a 20.0b 

1*1 60.0cd 0.0b 60.0c 40.0a 

1*2 53.33d 13.33a 66.66bc 33.34a 

1*3 86.66a 0.0b 86.66a 13.34b 

2*1 75.55abc 0.0b 77.77ab 22.23b 

2*2 82.22a 0.0b 82.22a 17.78b 

2*3 82.22a 0.0b 82.22a 17.78b 

3*1 64.33bcd 17.66a 64.33c 35.67a 

3*2 60.0cd 0.0b 66.66bc 33.34a 

3*3 77.66ab 0.0b 80.0a 20.0b 

P > F 0.0014 0.0001 0.0011 0.0001 
±SE 5.254 2.233 4.085 3.576 

a-c: means in the same column having different letters are significantly (P≤0.05) fifferent. 
 

In probiotics, the bacteria produce lactic thereby lowering the pH that 
accordingly weakens the growth of most pathogenic bacteria and favour acid 
producers. Lactic acid bacteria are characterized as Gram positive usually nonmotile, 
non sporulating bacteria that produce lactic acid as a major or sole product of 
fermentative metabolism. Member of this group containing both rods (Lactobacillus 
and carnobacteia) and Cocci (Streptococci); they are generally catalase negative and 
they usually lack cytochromes (Sneath, 1986). 

The spcies currently being used in probiotic preparation are L. bulgaricus, L. 
acidophilus, L. casi, L. helveticus, L. lactis, L. salivarvis, L. plantarum, Streptococcus 
thermopillus, Enterococcus faccium, Ent. falacalis, Bifidobacterium spp. and E. Coli. 
Consumption of Lactobacillus products and supplements cpntaining viable lactic 
bacteria results in their establishment in the gastrointestinal tract. Their presence in 
the intestinal tract has been suggested to be prophylactic, they may reduce risk 
associated with dietary onset of carcinogensis directly due to the prodution of 
procarcinogenic substances or indirectly due to the reduction in the levels of enzymes 
that convert procarcinogens to carcinogens. The suppression is probably medidated by 
lactic acid bacteria through activation of host defense system (Fernandes and Shahani, 
1990). 

Perdigon et al. (1990) indicated that feeding with Lactobacillus casei and 
Streptococcus salivsius spp. protect against Salmonells tyhimurium, the protective 
effect of L. casei against S. typhimurium was associated mainly to 1 gA production in 
intestinal secretions. However, Probiotics (specific microbial feeds with potential 
benefits to the host), and prebiotics (dietary components such as complex 
carbohydrates able to change the colonic microenvironment fostering colonization 
with non-enteropathogens) are areas of current interest because they offer alternatives 
for the management of the growing problem of multiple antibiotic resistance and 
overwhelming infections in the hospitalized patient (Josephlevy, 1998). 

The research of probiotics for aquatic animals is increasing with the demand for 
environment friendly aquaculture. The probiotics were defined as live microbial feed 
supplements that biocontrol and antagonist pathogens. Many other beneficial effects 
may be expected from probiotics, e.g., stimulation of the immune system. The most 
promising prospects are sketched out, but considerable efforts of research will be 
necessary to develop the applications to aquaculture (Gatesoupe, 1999 and Castillo, 
2008). 

http://en.engormix.com/MA-aquaculture/topics/aquaculture-health_t286-p1.htm�
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In other investigation, Verschuere et al. (2000) reviewed the probiotic bacteria 
as biological control agents in aquaculture. They cited that in aquaculture system, the 
immediate ambient environment has a much larger influences on the health status than 
with terrestrial animals or humans; since in the aquatic environment, hosts and 
microorganisms share the ecosystem. Much more than terrestrial animals, aquatic 
farmed animals are surrounded by an environment that supports their pathogens 
independently of the host animals, and so (opportunistic) pathogens can reach high 
densities around the animal. Surrounding bacteria are continuously ingested either 
with the feed or when the host is drinking. They concluded that probiotics enhance the 
immune response. So, Poole et al. (2007) recorded that the emergence of multidrug 
resistant pathogens has stimulated a need to find alternatives to antimicrobials. Thus, 
Abdelhamid et al. (2008) used the Trichoderma viride for biological control of fungal 
(Saprolegnia sp. and Aspergillus ochraceus) diseases of fish. 

Abd El-Rahman and El-Bana (2006) used Micrococcus luteus as a bacterial 
probiotic which presented in vitro and in vivo antagonistic effects against the 
pathogenic bacteria Aeromonas hydrophila. Also, Taoka et al. (2006) indicated that 
probiotics treatment is promising as an alternative method to antibiotics for disease 
prevention in aquaculture. However, dietary supplementation of probiotic and vitamin 
C improved the immune response of fish (Nayak et al., 2007 and Panigrahi et al., 
2007) as well as fish health (Panigrahi and Azad, 2007). Moreover, Abdel-Tawwab et 
al. (2008); Aly et al. (2008c); El-Ashram et al. (2008); Marzouk et al. (2008); Wang 
et al. (2008 a and b); Abd El-Aziz et al. (2009) and El-Nobi et al. (2009) studied the 
effect of probiotics on survival and resistance of fish.  

Moreover, Aly et al. (2008a) found that some Bacillus and Citrobacter strains 
isolated from Nile tilapia (B. pumilus, B. firmus, and C. freundii) showed inhibitory 
effects against A. hydrophila. To evaluate the use of commercial live bakers’ yeast, 
Saccharomyces cerevisiae as an immunity promoter for Nile tilapia, Oreochromis 
niloticus (L.), fish (0.33 g) were fed a diet containing 0.0, 0.25, 0.50, 1.0, 2.0, or 5.0 g 
yeast/kg diet for 12 weeks. After the 12-week experimental period, fish of each 
treatment were challenged by pathogenic Aeromonas hydrophila, which was given by 
interperitoneal (IP) injection and kept under observation for 10 days to record clinical 
signs and the daily mortality rate. Total fish mortality 10-days after IP injection with 
A. hydrophila and its count after incubation with fish serum decreased with the 
increase of yeast level in fish diets. However, the lowest fish mortality and bacterial 
counts were obtained in fish fed 5.0 g yeast/kg. These results indicate that bakers’ 
yeast supplement is promising as an alternative method to antibiotics for disease 
prevention in tilapia aquaculture, and the optimum level of live bakers’ yeast is about 
1.0 g per kg diet (Abdel-Tawwab et al., 2008). 

 Also, Aly et al. (2008b) reported that the probiotic activity of two bacteria 
(Bacillus subtilis and Lactobacillus acidophilus) was evaluated by its effect on the 
immune response of Nile tilapia (Oreochromis niloticus), beside its protective effect 
against challenge infection.  The in-vitro antimicrobial assay showed that Bacillus 
subtilis and Lactobacillus acidophilus inhibited the growth of A. hydrophila. The B. 
subtilis inhibited the development of P. fluorescens while L. acidophilus inhibited the 
growth of Strept. iniae. The B. subtilis and L. acidophilus proved harmless when 
injected in the O. niloticus.  The serum bactericidal activity was high in the group that 
was given a mixture of the two bacteria. However, during the past two decades, the 
use of probiotics as an alternative to the use of antibiotics has shown to be promising 
in aquaculture, particularly in fish and shellfish larviculture (Tinh et al., 2008). 
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Moreover, Abdelhamid et al. (2009) showed the positive effect of the prebiotic 
"T-Protphyt 2000" at the two concentrations against all the tested bathogenic bacteria 
and showed nearly no clear difference between the two concentrations of prebiotic. 
Also, it has a similar effect of that of the antibiotic (OTC), especially with the 
pathogenic bacteria, Aeromonas and Pseudomonas, which showed sensitivity towards 
prebiotic, while the Vibrio sp. showed resistance to OTC at the two concentrations. 
The prebiotics T-Protphyt 2000 and Bio-Mos® (Abdelhamid et al., 2009 and 2012) 
improved also fish performance as a consecoence of the positive effects of the 
prebiotics on fish health and resistance. 

Probiotic bacteria Micrococcus species isolated from the gonads of apparently 
healthy Oreochromis niloticus had antagonistic effect against the pathogenic 
Aeromonas hydrophila in vitro. The inhibition zone to A. hydrohpila was 47 mm in 
diameter due to M. species (Osman et al., 2010). Algedawy et al. (2011) concluded 
that the probiotic Biogen® is superior to the multienzyme mixture Natuzyme® for 
improving the cellular and humoral immune responses. Moreover, Dietary 
supplementation of B. subtilis at a dose of 1.35×107 cfu g−1 improved non-specific 
immune responses and disease resistance of juvenile large yellow croaker, L. crocea 
(Ai et al., 2011). 

Some pre-and pro-biotics as powders (mainly T-Protphyt 2000, Bio-Mos®, 
European Instand Dry Baker's Yeast, P ROBAX, and Bio BUDS) were tested in 
laboratory for their efficacy as bactericides. The bactericidal activity of these pre-and 
pro-biotics was tested in vitro against nine of pathogenic strains of Gram –negative 
and positive bacteria (Aeromonas hydrophilla, Pseudomonas aeruginosa, 
Pseudomonas fluorescence, Vibrio spp., Klebsiella spp., Shigella spp., Salmonella 
spp., Proteus spp., and Escherichia coli) at two concentrations compared with 
oxytetracycline. The results showed positive effect of these pre-and pro-biotics at the 
two concentrations against all the tested bacteria (Abdelhamid and El-Barbar, 2013).  

Gut microbiology and indigenous gut histology of Atlantic salmon (Salmo salar 
L.) was investigated following feeding of a control and a prebiotic (EWOS 
prebiosal®) diet and ex vivo exposure to saline or the probiotic bacterium 
Carnobacterium divergens. The results showed that ex vivo exposure of C. divergens 
at 108 CFU ml-1 did not cause cell damage to the intestine tract of Atlantic salmon. 
Furthermore, prior provision of dietary prebiotic elevated the ability of C. divergens 
to adhere to the epithelium or mucus layer in the proximal intestine, where culturable 
heterotrophic bacterial levels (which were identified as C. divergens) were elevated 
by 234% compared to the control. This effect was not apparent in the distal intestine. 
The ability of isolated carnobacteria from the ex vivo experiment to inhibit growth of 
two fish pathogenic bacteria (Yersinia rückeri and Aeromonas salmonicida ssp. 
salmonicida) was assessed. Extracellular products from all 11 of the isolated 
carnobacteria strains, plus the type strain Carnobacterium inhibens CCUG 31728, 
inhibited the in vitro growth of Y. rückeri. However, only extracellular products from 
C. divergens isolate 57 inhibited the growth of A. salmonicida ssp. Salmonicida 
(Kristiansen et al., 2013). 
Haematology: 

The haematological parameters' values increased significantly (P≤0.05) by using 
Aqua Superzyme, particularly A1 (Table 5); Garlen Allicin, particularly G1 (Table 6); 
and  Diamond V (Original XPC), particularly XPC1 (Table 7). Yet, the overall 
significantly (P≤0.05) best valus for all tested parameters among additives and their 
levels was 1*2, i.e.  Aqua Superzyme at 0.02% of the diet (Table 8). 
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The research of probiotics for aquatic animals is increasing with the demand for 
environmentfriendly aquaculture. The extension of the probiotic concept is pertinent 
when the administered microbes survive in the gastrointestinal tract. Otherwise, more 
general terms are suggested, like biocontrol when the treatment is antagonistic to 
pathogens, or bioremediation when water quality is improved. Three main 
characteristics have been searched in microbes as candidates to improve the health of 
their host. 1. The antagonism to pathogens was shown in vitro in most cases. 2. The 
colonization potential of some candidate probionts was also studied. 3. Challenge tests 
confirmed that some strains could increase the resistance to disease of their host. 
Many other beneficial effects may be expected from probiotics, e.g., competition with 
pathogens for nutrients or for adhesion sites, and stimulation of the immune system. 
The most promising prospects are sketched out, but considerable efforts of research 
will be necessary to develop the applications to aquaculture (Gatesoupe, 1999).  
 
Table 5: Mean immunity index values for Nile tilapia (O. niloticus) fed the Aqua Superzyme  

containing experimental diets. 
Treat. Hb, g/dl RBCs× 

106/mm3 
HCT,% P. 

×103/mm3 
WBCs 

×103/mm3 
N. 

×103/mm3 
L. 

×103/mm3 
M. 

×103/mm3 
Control 4.60b 1.70 c 13.20 c 25.0 c 19.06 c 7.10 c 11.50b 1.0 b 

A1 6.53 a 2.20 ab 20.76 ab 37.0 a 24.30 a 9.16 a 13.56 a 1.20 a 
A2 6.70 a 2.23 a 21.23 a 34.66 ab 22.66 b 8.46b 12.63ab 1.10ab 
A3 6.0a 1.90bc 18.56b 32.66b 22.30b 8.20b 12.43ab 1.03b 

P > F 0.005 0.010 0.0002 0.0001 0.0001 0.0004 0.016 0.052 
±SE 0.314 0.092 0.754 0.942 0.412 0.186 0.336 0.044 

a-c: means in the same column having different letters are significantly (P≤0.05) fifferent. 
Hb: haemoglobin, RBCs: red blood cells, HCT: haematocrit, P: Platelets, WBCs: white blood cells, N:  
Neutrophil, L: Lymphocyte, M: Monocyte. 
 
Table 6: Mean immunity index values for Nile tilapia (O. niloticus) fed the Garlen Allicin containing 

experimental diets. 
Treat. Hb, g/dl RBCs× 

106/mm3 
HCT, % P.  

×103/mm3 
WBCs 

×103/mm3 
N. 

×103/mm3 
L. 

×103/mm3 
M. 

×103/mm3 
Control 4.60b 1.70 b 13.20 c 25.0 b 19.06 c 7.10 b 11.50a 1.0 a 
G1 6.20 a 2.03 a 19.66 a 29.0 a 21.93 a 8.06a 12.06 a 1.03 a 
G2 5.16 b 1.80 b 16.20 b 27.0 ab 21.06 ab 7.96a 11.80a 1.03a 
G3 5.23b 1.80b 16.36b 28.66a 20.43bc 8.03a 11.36a 1.03a 
P > F 0.015 0.039 0.002 0.010 0.009 0.001 0.35 0.915 
±SE 0.26 0.06 0.76 0.66 0.43 0.12 0.28 0.04 

a-c: means in the same column having different letters are significantly (P≤0.05) fifferent. 
Hb: haemoglobin, RBCs: red blood cells, HCT: haematocrit, P: Platelets, WBCs: white blood cells, N:  
Neutrophil, L: Lymphocyte, M: Monocyte. 
 
Table 7: Mean immunity index values for Nile tilapia (O. niloticus) fed the Diamond V (Original XPC) 

containing experimental diets. 
Treat. Hb, 

g/dl 
RBCs× 

106/mm3 
HCT,% P. 

×103/mm3 
WBCs 

×103/mm3 
N. 

×103/mm3 
L. 

×103/mm3 
M. 

×103/mm3 
Control 4.60a 1.70 a 13.20 b 25.0 a 19.06 b 7.10 b 11.50a 1.0 a 
XPC1 5.76 a 1.83 a 16.20 a 26.66 a 20.03 ab 7.83a 11.57 a 1.03 a 
XPC2 4.73 a 1.73 a 14.16 ab 24.83a 21.26a 7.23ab 12.30a 1.03a 

XPC3 4.73a 1.70a 14.16ab 26.0a 20.53a 7.46ab 12.03a 1.03a 

P > F 0.015 0.50 0.090 0.12 0.037 0.126 0.20 0.91 
±SE 0.35 0.068 0.72 0.53 0.43 0.20 0.27 0.041 

a-b: means in the same column having different letters are significantly (P≤0.05) fifferent. 
Hb: haemoglobin, RBCs: red blood cells, HCT: haematocrit, P: Platelets, WBCs: white blood cells, N:  

Neutrophil, L: Lymphocyte, M: Monocyte. 
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Table 8: Comparison among mean immunity index values for Nile tilapia (O.niloticus) fed the Aqua 
Superzyme, Garlen Allicin, and Diamond V (Original XPC)  containing experimental diets. 

Treat. Hb, g/dl RBCs× 
106/mm3 

HCT,% P. 
×103/mm3 

WBCs 
×103/mm3 

N. 
×103/mm3 

L. 
×103/mm3 

M. 
×103/mm3 

Control 4.60d 1.70c 13.20e 25.0d 19.06g 7.10e 11.50de 1.0 b 
1*1 6.53a 2.20a 20.76ab 37.0a 24.30a 9.16a 13.56a 1.20a 

1*2 6.70a 2.23a 21.23a 34.66ab 22.66b 8.46b 12.63b 1.10ab 

1*3 6.0ab 1.90bc 18.56bc 32.66 b 22.30bc 8.20bc 12.43bc 1.033b 

2*1 6.20ab 2.03ab 19.66ab 29.0c 21.93bcd 8.06bcd 12.06bcde 1.033 b 
2*2 5.16bcd 1.80bc 16.20cd 27.0 cd 21.06def 7.96bcd 11.80bcde 1.033 b 
2*3 5.23bcd 1.80bc 16.36cd 28.66 c 20.43ef 8.03bcd 11.36e 1.033 b 
3*1 5.76abc 1.83bc 16.20cd 26.66cd 20.03fg 7.83cd 11.56cde 1.033 b 
3*2 4.73cd 1.73c 14.16de 24.83d 21.26cde 7.23e 12.30bcd 1.033 b 
3*3 4.73cd 1.70c 14.16de 26.0d 20.53ef 7.46de 12.03bcde 1.033 b 
P > F 0.0005 0.0004 0.0001 0.0001 0.0001 0.0001 0.0005 0.0622 
±SE 0.320 0.080 0.743 0.804 0.368 0.188 0.271 0.0380 

a-g: means in the same column having different letters are significantly (P≤0.05) fifferent. 
Hb: haemoglobin, RBCs: red blood cells, HCT: haematocrit, P: Platelets, WBCs: white blood cells, N:  

Neutrophil, L: Lymphocyte, M: Monocyte. 
 

Kobeisy and Hussein (1995) found that dietary live yeast may improve the 
haematological picture in Nile tilapia. Also, Irianto and Austin (2002) cited that 
probiotics actively inhibit the colonization of potential pathogens in the digestive tract 
by antibiosis or by competetion for ntrients and/or space, alteration of microbial 
metabolism, and/or by the stimulation of host immunity. Probiotics may stimulate 
appetite and improve nutrition by the production of vitamins, detoxification of 
indigestible components. Moreover, Sahan and Duman (2008) found that haematocrit, 
leucocytes, monocytes, and neutrophils were increased in common carp fed with beta 
glucan. Also, Aly et al. (2008c) showed significant increase in haematocrit values in 
group of Nile tilapia fed the mixture of B. subtilis and L. acidophilus comparing with 
the control.  

Aquaculture is one of the fastest developing growth sectors in the world. 
However, disease outbreaks are constraint to aquaculture production, thereby affects 
both economic development of the country and socio-economic status of the local 
people in many countries. Disease control in aquaculture industry has been achieved 
by following different methods using traditional ways, synthetic chemicals and 
antibiotics. However, the use of such expensive chemotherapeutants for controlling 
diseases has been widely criticized for their negative impacts like accumulation of 
residues, development of drug resistance, immunosuppressants and reduced consumer 
preference for aqua products treated with antibiotics and traditional methods are 
ineffective against controlling new diseases in large aquaculture systems. Therefore, 
alternative methods need to be developed to maintain a healthy microbial environment 
in the aquaculture systems there by to maintain the health of the cultured organisms. 
Use of probiotics is one of such method that is gaining importance in controlling 
potential pathogens. This review provides a summary of the criteria for the selection 
of the potential probiotics, their importance and future perspectives in aquaculture 
industry (Sahu et al., 2008). 

Amer (2012) concluded that Diamond V XP (inactive yeast a commercial 
product containing 100% dried Saccharomyces cerevisae distributed by DIAMOND 
V mils, Cidar Rapids, IOWA, and USA) could be used successfully as feed additive 
for feeding Nile tilapia Oreochromis niloticus without any adverse effects on their 
productive performance. It could be suggested that dietary supplement with Diamond 
V XP (1.5g) is useful in the intensive production system of fish.  
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Hassan (2013) obtained results concerning the effects of the probiotic 
Hydroyeast Aquaculture® on adult male O. niloticus showed that the 15 g/kg diet 
realized best significantly (P≤0.05) values for RBCs count, PCV %, and WBCs count, 
followed by 10 g probiotic/kg diet compared with the control group. However, about 
adult females' O. niloticus, the 10 g probiotic/kg diet was the best treatment 
concerning the significantly (P≤0.05) improvement of the hematological parame ters 
(Hb content, RBCs count, PCV% and WBCs count). So, based on the obtained 
results, the optimum level of the tested probiotic Hydroyeast Aquaculture® was 
depinding on fish sex. 
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ARABIC SUMMARY 
  
 

مناعة وخصائص دم أسماك البلطي  -٤:  تأثير اختالف مصدر ومستوى بعض اإلضافات الحيوية العلفية على
 النيلى

 
   ۲سيدين عبد الفتاحالسعيد حت مد -۱محمد معاز على رفاعى -۱عبد الحميد محمد عبد الحميد

 ۲عوض زينهمأسامة 
 صورة، مصرقسم إنتاج الحيوان، كلية الزراعة، جامعة المنصورة، المن -۱

 لمعمل المركزى لبحوث الثروة السمكية، مركز البحوث الزراعية، العباسة، أبو حماد، مصرا -۲
 

استهدفت هذه الدراسة بحث تأثير مستويات علفية متدرجة لثالث مركبات حيوية على المناعة وص�ورة دم  
وثب�ت م�ن . عد أسبوعين فت�رة أقلم�ةامتدت التجربة لستة عشر أسبوعا ب. أسماك بلطي نيلي وحيد الجنس كله ذكور

% ۰٫۰۱ه�و  Garlen Allicinو  Aqua Superzymeأن أفضل مستوى من ) المناعة(نتائج اختبار المرضية 
م��ن العليق��ة، لك��ن عل��ى مس��توى % ۰٫٥فك��ان  Diamond V (XPC)م��ن العليق��ة، أم��ا المس��توى األفض��ل م��ن  

من العليقة هي % ۰٫۰۱بمستوى  Aqua Superzymeى مختلف المواد والتركيزات فكنت المعاملة المحتوية عل
، ۰٫۰۱فكان��ت تتحس��ن معنوي��ا ب��احتواء العليق��ة عل��ى  ،وم��ن ناحي��ة ص��ورة ال��دم. اإلط��القاألفض��ل معنوي��ا عل��ى 

كان��ت  اإلط��القم��ن العليق��ة م��ن الم��واد الثالث��ة عل��ى الترتي��ب، إال أن أفض��ل معامل��ة عل��ى % ۰٫٤، و ۰٫۰۱%
 البلط�يعالئ�ق أس�ماك  ب�احتواءوعليه ينصح . من العليقة% ۰٫۰۲بمستوى  Aqua Superzymeالمحتوية على 

لتحس��ين جه��از المناع��ة  م��ن العالئ��ق% ۰٫۰۲-۰٫۰۱بمس��توى  Aqua Superzymeالنيل��ى عل��ى البريبيوتي��ك 
 .لألسماك
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