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ABSTRACT 

 

The present study is designed to investigate the Pro-bac, a commercial probiotic as an immunostimulant, growth 

promoter and antibacterial, for African Sharptooth Catfish, Clarias gariepinus. The immuno-potentiation effects 

of Pro-bac probiotic were investigated after 30 successive days of dietary supplementation of catfish. Seventy-

two apparently healthy catfish with average body weight of 50 ± 5g were used. Twenty-four fish were used to 

investigate some biochemical and immune parameters. In addition, forty-eight fish were used as challenge test 

with virulent Aeromonas hydrophila strain to evaluate the ability of fish received the feeding additives to resist 

diseases. Histopathological exam of liver, kidney and spleen were also investigated. Our results proved that, oral 

supplement of probiotic stimulate the non-specific immunity at cellular and humoral levels as indicated by the 

enhanced lymphocytes level, increased total proteins, albumins and globulins. Moreover, kidney functions were 

improved in the probiotic group, which measured by the significant decreased in urea level. The level of sodium, 

potassium and chloride were increased significantly in probiotic group than in control diet. Besides, weight gain 

of catfish was significantly increased in the probiotic group than in the basic diet group. The mortality percent of 

fish fed with probiotic ration and subjected to infection challenge with A. hydrophila were significantly lower 

than those that received the basic diet. Histopathological examination showed normal histological structure of 

liver, kidney and spleen. The present study clearly demonstrated that Pro-bac mixture of probiotics had 

significant stimulating effects on the immune system and disease resistance of C. gariepinus. 
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INTRODUCTION 
 

In the field of aquaculture, now Egypt is 

considered as one of the most growing countries 

(FAO, 2005). Among cultured fish, African 

Sharptooth Catfish, C. gariepinus belongs to the 

family Claridae, is the most commonly fresh water 

fish species and is dominant in aquaculture practice in 

Egypt. They are easily cultured with large economic 

outcomes because they have a function of air-

breathing, convenient reproduction, high feed 

conversion rate and great growth rate in a short time 

(Fagbenro, 1998). However, infectious diseases are 

the most notable etiologies that put the live of fishes 

at risk with subsequent adverse effect on growth and 

productivity (Diab et al., 2004; Eissa et al., 2009). A. 

hydrophila is the most pathogenic bacteria which has 

deleterious    pathogenic    effect    on    fish   such  as 

 

 
Corresponding author: Dr. HASSAN AHMED 
E-mail address: hassan-younes@vet.svu.edu.eg 

Present address: Department of Physiology, Faculty of Veterinary 

Medicine, South Valley University, Qena 83523, Egypt. 

hemorrhagic septicaemia, infectious dropsy, tropical 

ulcerative disease and fin rot that subsequently lead to 

drastic mortality in fish farms (Karunasagar et al., 

1997). Although chemotherapy, antibiotics and 

chemical disinfectants were the traditional strategies 

for disease control, they give partial success 

(Stoskopf, 1993) and become no longer proposed 

practices due to the danger of bacterial resistance 

(Aoki et al., 1985), and yields fish residues and 

moreover, introducing high risks to the human health 

and environment. Therefore, the fish health care and 

improvement of their immunity are of primary 

concern. 

 
Immunostimulants proved to give some success and 

environmentally friendly application, for disease 

control (Peddie et al., 2002; Yeh et al., 2008). 

Current evidence shows that, uses of probiotic 

bacteria in aquaculture has been suggested to become 

an alternative and a modest method for the 

management of various diseases (Direkbusarakom et 

al., 1998; Irianto and Austin, 2002) and are important 

for fish immune response. Probiotic administration 
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potentiates the immunity by enhancing phagocytic 

process, ability of engulfing as well as lysis of 

invaded bacteria and production of immunoglobulins 

(Nikoselainen et al., 2003; Choudhury et al., 2005; 

Panigrahi et al., 2005; Song et al., 2006). The 

application of multi-species probiotics as feed 

complements is supposedly more influential than 

mono-species probiotics as a result of more diversity 

in antimicrobial compounds (Nayak, 2010). Pro-bac, 

a commercial probiotic used in the current study, is a 

multi-species probiotic, consisting mainly of a 

variety of lactic acid bacteria and enzymes and yeast 

specie, Saccharomyces cervisiae. Non-specific 

immune systems are very important in the defense 

mechanisms of fish against pathogens and 

microorganisms. Therefore, the aim of the present 

study was to examine some innate immune 

parameters and weight gain in African Sharptooth 

Catfish, Clarias gariepinus and its resistance against 

virulent strain of A. hydrophila following dietary 

administration of commercial compound probiotics 

(Pro-bac). In addition, the histological structure of 

kidney, liver and spleen were also examined.  

 
MATERIALS AND METHODS 

 
Fish specimens 

Two hundred apparently healthy African Sharptooth 

Catfish, C. gariepinus, with average body weight 50± 

5g were obtained from private fish farm in El- 

Dakahlea Governorate. The fish were transported to 

the aquatic research laboratory at Faculty of 

Veterinary Medicine, South Valley University, Qena. 

Fish were kept under laboratory conditions in plastic 

aquaria filled with dechlorinated tap water for 

adaptation 3 weeks before starting the experiments 

and fed on basic diet without probiotics twice daily 

with feeding rate of 3% of their body weight. 

Moreover, a 12 h dark: 12 h light photoperiod was 

provided. The water temperature was maintained at 

25±2 °C throughout the experiment. Water was 

changed day after day throughout the experimental 

period and the fecal matters were siphoned out daily. 

 
Experimental diets 

The basic diet was consisted of grounded yellow corn 

34.9%, vegetable bean meal 28.6%, fish meal 17.0%, 

wheat bran 9.3%, mineral mixture 1.7% and vitamin 

mixture 1.0%, the basal diet was used as the control 

diet. Experimental diets containing a commercial 

probiotics product (Pro-bac, a commercial probiotic) 

were added to basic diet to reach final concentration 

of 5 gm /kg diet, (Produced by Vigora, Reg.No.: 

M.O.A.:8151) and contains: LAB culture 2.0x107 

CFU/gm total bacteria (Lactobacillus acidophilus, L. 

Planterum, L. Bervis and Bifidobacteria), Enzymes 

blend concentrate, Amylase 3.45 units/gm, Beta- 

glucanase, Hemicellulase, and S. cervisiae 100 

mg/gm. The dietary ingredients were thoroughly 

mixed and prepared using a hand palletizer, then 

stored at −5 °C until used and the required amount of 

the diet was prepared every week. 

 
Experimental design 

Seventy-two acclimatized catfish were used in this 

experiment which was separated into two major 

experiments:  

 

1. Experiment 1 for evaluation of immune and 

biochemical parameters; it includes two groups: 

• Group I (control group) was fed on basic diet 

(n=12). 

• Group II (probiotic group) was fed on basic 

diet containing probiotic at concentration of 5 

gm /kg diet (n=12).  

 

2. Experiment 2 for challenge test; it includes:  

• Group III (control group): was fed on basic 

diet and injected with bacteria. 

• Group IV: was fed on basic diet containing 

probiotic at concentration of 5 gm /kg diet and 

injected with bacteria. 

• Group V (+ve control):  was fed on basic diet 

and injected with saline. 

• Group VI (-ve control): was fed on basic diet 

and remained without injection. 

 

Fish were fed twice daily for 30 successive days and 

body weight was recorded at the start and the end of 

the experiments. Note that all the experiments were 

done in 3 replicates. 

 
Fish sampling  

At the end of the experiment, blood samples were 

collected from group I and II immediately. For this 

purpose, fish were quickly anesthetized using tricaine 

methanesulfonate (MS-222, Argent Chemical Labs, 

Redmond, Washington, USA). Then blood was drawn 

from caudal vein and was collected in Eppendorf 

tubes. 

 
Blood smears were made immediately for differential 

leukocytic count. Then the collected blood was 

allowed to clot for 2 hours at 4°C then centrifuged at 

3000 rpm for 15 min. Sera were collected and kept at 

-20°C until being used for immune and other 

biochemical assays. Blood smears were stained by 

Giemsa stain then examined under light microscope 

and the cells were identified according to the 

morphological features, differential leukocyte counts 

(DLC) (neutrophil, lymphocyte, monocyte, basophils 

and eosinophils) were determined according to 

Stoskopf (1993) by counting of 100 cells and percent 

of each type was calculated.  
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Biochemical analysis 

All biochemical parameters were monitored 

spectrophotometrically according to standard 

methods using commercial laboratory kits. Total 

serum proteins (g/dl) analyzed according to Kaplan 

and Szabo (1983) and albumin (g/dl) according to 

Doumas et al. (1971). Total proteins and albumin kits 

(Spectrum, Egyptian Company for Biotechnology, 

Obour City, Cairo, Egypt) were used. Globulin level 

(g/dl) was calculated mathematically by subtracting 

albumin value from total protein value (Busher, 

1990). In addition, urea assessed according to young 

et al. (1975) (Egy-chem, Badr city, Egypt), creatinine 

according to Tietz (1986), Sodium according to 

Henry et al. (1974), potassium according to Hilman et 

al. (1967) and chloride according to Bablok et al. 

(1988) (Spectrum, Egyptian Company for 

Biotechnology, Obour City, Cairo, Egypt). 

 
Experimental challenge test 

Bacterial strain 

 An Aeromonas hydrophila virulent strain which was 

positive for cytotoxic enterotoxin (act) and aerolysin 

(aerA) virulence genes and was isolated from clinical 

cases of infected fish showing signs of septicemia 

was used in the experimental infection (article in 

press). The strain was identified by Gram stain, 

motility test, and various biochemical characters 

according to Austin and Austin (2016), confirmed at 

genus level by using GyrB gene (Yanez et al., 2003), 

defined at species level by restriction fragment length 

polymorphism (RFLP) analysis of 16S rDNA 

(Ghatak et al., 2007) and preserved in glycerol at -

80°C. To resume its pathogenicity, A. hydrophila 

strain was passed three times in healthy catfish 

through intra-peritoneal injection before using for 

experimental challenge. 

 
Bacterial challenge suspension and counts 

Colony forming units (cfu) counts in bacterial 

suspensions were determined spectrophotometrically 

through optical density values at wavelength of 600 

nm and standard-plate-count method with ten-fold 

serial dilution (Elkamel and Thune, 2003). 

 
Experimental infection 

At the end of the experiment, 12 fish from each 

treated group (group III and IV) of challenge test 

were injected with 0.5 ml through intra-peritoneal 

injection in 6×106cfu/ml of act+ aerA+ A. hydrophila, 

a control group (group V, n=12) were I.P. injected 

with sterile saline and another control group (group 

VI, n=12) was remained un-injected. The challenge 

trial lasted for 15 days. Mortality rate was recorded; 

dead fish were removed daily and subjected to 

bacterial re-isolation. 

 
Histopathological examination 

After blood collection, liver, kidney and spleen of the 

sacrificed catfish were immediately examined for any 

gross lesions, then dissected out and fixed in 10 % 

neutral buffered formalin. Paraffin sections of 4-5 µm 

thick were prepared and stained with Harris 

hematoxylin and eosin for the routine 

histopathological examination as described by 

Bancroft and Gamble (2008). 

 
Statistical analysis  

Results were analyzed statistically by using the 

Graph-Pad Prism (GraphPad Software, San Diego, 

CA, USA). Values were expressed as mean ± 

standard error of mean (SEM) and differences 

between groups were analyzed by using Student’s t-

test, results were considered significant at the P<0.05 

level. 

 
RESULTS 
 

During the experimental period, there was no 

noticeable mortality or abnormal fish behavior in all 

treatments during the feeding trial.  

 

Results of the current study showed in fig. (1) 

revealed that the lymphocytes (%) of catfish fed on 

the probiotic diet (group II) were significantly higher 

(P<001) than those of fish fed on basic diet 

(89.33±1.39 and 59.58±1.68 %, respectively); while 

neutrophils and monocytes (%) were significantly 

(P<0.001) decreased (9.58±1.23 and 0.50±0.23 %, 

respectively) compared with basic diet-treated group 

(group I) (30.58±1.76 and 6.58±0.63 %, respectively). 

Moreover, probiotic decreased the percent of 

basophils significantly (P<0.001) (0.25±0.18 %) 

incomparable to group received probiotic free diet 

(1.83±0.37 %). In addition, there was non-significant 

reduction in eosinophils percent with (0.33±0.22 %) 

and without (1.42±0.51 %) probiotic administration. 
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Fig. 1: Effect of two diets, basic (no additives), and a Pro-bac diet (basic diet with 5 gm /kg diet) used to feed 

catfish, on the differential leukocytic counts. (L= Lymphocytes, N=Neutrophils, M=Monocytes, B- Basophils, 

E=Esinophils). Asterisks on the bars denote significant difference from the Pro-bac diet-treated values (P<0.05). 

Data represent the average of 3 experiments. 
 

Catfish received probiotic in diet (group II) exhibited 

variable changes in biochemical parameters compared 

with control (group I). Fig. 2A showed body proteins 

markedly elevated after probiotic administration; 

serum level of total protein significantly increased 

(P<0.01) (7.64±0.24 g/dl), serum level of albumin 

significantly raised (P<0.001) (2.15±0.05g/dl), serum 

level of globulins significantly elevated (P<0.01) 

(5.49±0.23 g/dl) compared with their corresponding 

control (6.27±0.27, 1.81±0.06 and 4.46±0.25 g/dl 

respectively). Howevere, A/G ratio slightly reduced 

non-significantly after probiotic administration 

(0.40±0.02 %) compared with that after basic diet 

administration (0.42±0.03%). Interestingly, Catfish 

showed improvement of kidney function (Fig. 2B) 

represented by significant decrease serum urea level 

(P<0.001) (8.44±0.23 mg/dl) compared with control 

fed on basic diet (8.68±0.23 mg/ dl) while, there is 

slightly increase in serum creatinine level (0.39±0.02 

mg/dl) compared with control (0.35±0.02 mg/dl). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 2: Effect of two diets, basic and a Pro-bac diet (basic diet with 5 gm /kg diet) used to feed catfish, on the 

different serum biochemical parameters. (A) Total proteins, albumin and globulins significantly increase in fish 

received pro-bac diet compared with corresponding control. (B) Serum level of urea significantly decrease in 

fish received pro-bac diet compared with control while, creatinine showed slight elevation. Asterisks on the bars 

denote significant difference from the Pro-bac diet-treated values (P<0.05). Data represent the average of 3 

experiments. 
 

Surprisingly, serum level of electrolytes represented 

in Na+, Cl- and K+ exhibited variant increase in pro-

bac-treated group (Fig. 3). Serum level of Na+ 

significantly increased (P<0.01) (157.33±3.38 

mEq/L) compared with corresponding control 

(138.10±3.85 mEq/L), in the same manner, serum 

level of Cl- increased significantly (P<0.05) 

(115.68±3.75 mmol/L) compared with control group 

(102.93±3.60 mmol/L). Moreover, serum K+ level 

also, highly significantly increased (P<0.001) 

(6.34±0.39 mmol/L) compared with control 

(3.83±0.25 mmol/L). 
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Fig. 3: Effect of two diets, basic and a Pro-bac diet (basic diet with 5 gm /kg diet) used to feed catfish, on the 

serum electrolytes level.  Asterisks on the bars denote significant difference from the Pro-bac diet-treated values 

(P<0.05). Data represent the average of 3 experiments. 

 

Expectedly, after the end of the experiment, body 

weight gain was increase significantly (p<0.001) 

(49.67±2.71 g) after probiotic supplement compared 

with fish fed on basic diet (36.25±2.76 g) (Fig 4A). 

Regarding to challenge test to investigate the fish 

resistance to virulent A. hydrophila strain, Catfish in 

group IV (fed on probiotic and injected with bacteria) 

showed improvement in resistance as the cumulative 

mortalities were significantly reduced almost around 

to the half (36.71 %) than that fed on basic diet 

(group III) (66.70 %) (Fig. 4B). In addition, there 

were no mortalities, or any noticeable clinical signs 

recorded in the control +ve or –ve control groups. 

 
Fig. 4: Effect of two diets, basic and a Pro-bac diet (basic diet with 5 gm /kg diet) used to feed catfish, on the 

weight gain (A) and cumulative mortality percent of fish challenged with Aeromonas hydrophila. Asterisks on 

the bars denote significant difference from the Pro-bac diet-treated values (P<0.05). Data represent the average 

of 3 experiments. 

 

Grossly, the control group demonstrated apparently 

intact internal organs of normal coloration, shapes 

and consistency.  Few sacrificed catfish of this group 

displayed friable liver in addition to darkish 

discoloration of spleen reflected mild degree of 

congestion. The probiotic group showed normal 

anatomical gross appearance of the parenchymatous 

organs. Since, liver appeared brown in color with 

brightness appearance. Kidney and spleen showed 

darkish red coloration with intact consistency. 

 

Microscopically, Liver of the control catfish 

displayed normal histological structure of hepatocytes 

arranged in hepatic cords with polygonal shaped 

cells; in addition, few hepatocytes were suffered from 

mild degree of cytoplasmic vacuolation. Liver 

showing slight portal and periportal inflammation 

with few number of mononuclear cells infiltration 

mainly lymphocytes (Fig. 5a & b). Probiotic group 

improved and corrected the hepatocellular structure 

since the liver exhibited normal hepatocytes 

architecture (Fig. 5c), besides hyperactivation and 

proliferation of the Kupffer cells and 

melanomacroghages centers (Fig. 5d).  
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Fig. 5: Photomicrograph of liver of the control catfish showing normal histological structure of hepatocytes in cords with 

polygonal shapes (thin arrow), besides mild hepatic vacuolation (thick arrow) (a). Liver showing normal architecture of the 

hepatic tissues, in addition to slight portal inflammation (b). Photomicrograph of the liver of the probiotic-treated catfish 

showing normal arranged hepatocytes (c). Liver showing hyperactivation and proliferation of the Kupffer cells (thick arrow) 

and melanomacroghages (thin arrow) (d).  (H&E, bar= 50 µm) 

 

The posterior kidney of the control group 

demonstrated normal histological structure of the 

nephrons comprising intact glomeruli with mild 

vacuolar degeneration of the renal tubules (Fig. 6a & 

b). The posterior kidney of the probiotic-treated 

group showed normal appearance of glomeruli and 

restored the histological appearance of the convoluted 

tubules and collecting ducts (Fig. 6c), in addition 

there was normal areas of the haemopoietic tissues 

comprising lymphocytes and macrophage cells 

infiltration (Fig. 6d).  

 

Fig. 6: Photomicrograph of the posterior kidney of the control catfish showing normal histological structure of the nephrons 

comprising intact glomeruli with mild vacuolation of the renal tubules (a), high power of (a) to show normal histological 

structure of the glomeruli (thick arrow), besides mild vacuolar degeneration of the renal tubules (thin arrow) (b). 

Photomicrograph of the posterior kidney of the probiotic-treated catfish showing normal glomeruli (thick arrow) and 

convoluted tubules (thin arrow) (c), in addition to normal areas of the haemopoietic tissues with lymphocytes and 

macrophage cells infiltration (thick arrow) (d).  (H&E, bar= 50 µm). 

 

The anterior kidney of control catfish showed intact 

haemopoietic tissues; since it eventually infiltrated 

with lymphocytes and macrophage cells (Figs. 7a & 

b). On the contrary, the probiotic group recorded 

histological criteria of the haemopoietic tissues (Fig. 

7c), besides there was intense lymphocytes and 

macrophage cells infiltration (Fig. 7d).  
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Fig. 7: Photomicrograph of the anterior kidney of the control catfish showing haemopoietic tissues normally infiltrated with 

lymphocytes and macrophage cells (a), high power of (a) to show normal arranged haemopoietic tissues with lymphocytes 

and macrophage cells (b). Photomicrograph of the anterior kidney of the probiotic treated catfish showing normal 

histological criteria of the haemopoietic tissues (c), besides lymphocytes and macrophage cells infiltration (d).  (H&E, bar= 

50 & 200 µm). 

 

The splenic tissues of control group displayed 

normally arranged white and red pulp surrounded and 

protected with intact splenic capsule (Fig. 8a).  There 

was slight degree of the lymphoid depletion of the 

white pulp was detected among few catfish (Fig. 8b). 

The probiotic-treated group showed alleviated mild 

changes of the lymphoid depletion which recorded in 

the control group, where it restored normal 

population of the splenic follicles with lymphocytes 

(Fig. 8c & d). Additionally, there was pronounced 

infiltration of melanomacrophages cells adjacent to 

blood vessels and parenchyma (Figs. 8e & f). 

 

 
Fig. 8: Photomicrograph of the spleen of the control catfish showing normally arranged white and red pulp (a), high power of 

(a) to show slight degree of the lymphoid depletion (b). Photomicrograph of the spleen of the probiotic-treated catfish 

showing normal lymphoid population (c), high power of (c) to show normal lymphoid population (d), in addition to 

lymphocytes and macrophage cells infiltration (e & f).  (H&E., bar= 50 & 200 µm). 
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DISCUSSION 
 

Considerable studies have proved that 

immunostimulants can keep fish against bacterial 

pathogens, and a massive range of immunostimulants 

has been applied in aquaculture to stimulate growth 

and resistance against infections at stressful 

conditions. Immunostimulants can boost the immune 

system; its effect was strongly on innate defense 

mechanisms, (Kunttu et al., 2009) which considered 

more important for fish as it was the first line of 

defense against varying pathogens (Saurabh and 

Sahoo, 2008). Among immunostimulants, probiotics 

are live microbial or cultured product feed 

supplements, which proved to be good alternative 

husbandry methods to overcome the drawbacks of 

using antibiotics and beneficially affect the host by 

producing suppressing materials, competitive for 

activity sites, enhancing immune activity, and 

enhance the microbial balance (Fuller, 1989; 

Verschuere et al., 2000). 

 

Therefore, we conducted this experiment to explore 

the effectiveness of commercial compound probiotics 

as a means to increase innate resistance of African 

Sharptooth Catfish, C. gariepinus against A. 

hydrophila under laboratory circumstances. Innate 

immune function in treated fish was assessed, using 

several functional immune parameters, to verify the 

changes due to treatments with the stimulator. After 

this the fish were intraperitoneally challenged with A. 

hydrophila bacteria to test host resistance against the 

pathogen. 

 

Throughout the experiment, the immune system of 

catfish responded to probiotic which were 

investigated after 30 days of successive dietary 

supplementation, resulting in enhanced immune 

function as demonstrated by weight gain, increased 

values of immune parameters relevant to innate 

resistance against bacterial challenges. 

 

Different types of fish leukocytes play a key role in 

the cellular immunity and resistance to infectious 

pathogens. Lymphocytes is involved in acquired 

immunity especially antibody production and 

phagocytic efficiency (Roberts, 2001). The significant 

increases in lymphocytes counts in fish fed with the 

probiotic diets may be may be caused by the 

activation of the hemopoietic tissues. In addition, 

recent studies indicated that probiotics can stimulate 

the piscine gut associated lymphoid tissue provoking 

an immune response (Nayak, 2010). All leucocytes 

were counted as a percentage of the whole leukocytic 

count which constitutes 100 %, so either increase or 

decrease in different leucocytes was pronounced in 

fish. The decrease of the percentage of neutrophils 

and monocytes in fish group fed on Pro-bac diet may 

be attributed to the significant increase of other 

leukocytic cells especially lymphocytes. 

 

Body proteins represented in total protein and 

globulins contribute in monitoring immune system 

efficiency (Siwicki et al., 1994). In the current study, 

oral supplement of probiotic stimulates the non-

specific immunity at humoral level as measured 

through significant increase of total protein, albumin 

and globulins and reduced A/G ratio. The previous 

studies proved that immune-potential effect of the 

probiotic on hepatic cells was mediated by enhancing 

anabolic activity to produce blood proteins (Marzouk 

et al., 2008), particularly globulins indicating a 

normal, positive and valuable effect of the 

experimentally used compound probiotic on the 

maintenance of the integrity of hepatocytes and their 

roles in improvement of liver histology (Kamgar et 

al., 2013), which proved in the histological findings 

of the current study. In addition, as it was the possible 

role of probiotic used in this experiment as an 

immunostimulant which composed of many 

ingredients such as Baker’s Yeast (S. cerevisiae), 

which enhanced globulins level as observed in the 

present experiment. Previous researches proved that 

probiotic bacteria could increase the 

immunoglobulins production in fish (Nayak et al., 

2007). Serum IgM levels has been elevated in fish 

after 30 days of administration of diet containing 

Baciilus pumilus or Bacillus clausii probiotics (Sun et 

al., 2010). The significant elevation in the total 

protein gives indication about the increase of the 

nutritional value of the diet. Decrease of A/G ratio 

might be due to the high level of total globulin level 

(Sahoo and Mukherjee, 2001). This increase in serum 

immunoglobulin provides immediate and broad 

barrier against bacterial and viral agents (Whyte, 

2007). 

 

The results of urea showed a significant decrease in 

the probiotic group in compared with the basic diet 

one. Urea in fish is produced by liver and excreted by 

kidney (Stoskopf, 1993). The increase of urea in the 

basic diet group might be give indication about 

kidney dysfunction. In the same aspect, (Kamgar et 

al., 2013) reported increase of urea in control group 

than fish treated with probiotic. However, the used 

probiotic in this experiment didn’t affect the 

creatinine level. Probiotics play a vital role in 

improvement of kidney function; for example, it 

decreases blood urea and creatinine levels in human 

suffering from chronic kidney disease (Miranda et al., 

2014), rats (Bouhafs et al., 2015) and chicken 

(Iqramul Haque et al., 2017). However, the current 

study demonstrated decrease of uric acid but no 

significance changes in serum creatinine which is 

running parallel with previous findings in chicken 

(Hatab et al., 2016). In addition, decrease urea serum 

level after probiotic supplement indicting the ability 

of probiotic microorganisms in beneficial conversion 

of urea, uric acid and other toxic materials into 

nutrients which is utilized in the growth and body 

weight gain (Salim et al., 2011). 
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Electrolytes are water-soluble charged ions in which 

needed for the body in specific concentrations to 

perform vital chemical reactions. They include 

potassium, sodium, calcium and magnesium. In our 

study, we determined electrolyte content (Na+, Cl-, 

K+) in fish serum and they revealed significant 

differences. Sodium is the most considerable 

electrolyte in the body fluids intra and extracellular 

fluid; it controls water transport in the body's various 

fluid compartments, as well as the intra and 

extracellular water exchange (Ates et al., 2008). 

Chloride negative charged electrolyte found mainly 

extracellularly to balance sodium cations. Like 

sodium, it plays an essential role in water exchange 

and distribution inside and outside the cells. (Ates et 

al., 2008). Potassium contrasted with sodium, which 

is the major electrolyte outside the cell. Potassium 

plays a crucial role in muscle contraction, respiration 

and heart function (Bansal et al., 1979). The probiotic 

was successful in modulating catfish serum 

electrolytes in this study. The elevation in serum 

electrolytes may be caused by the process of ions 

uptake is stimulated by the chloride cells of the gills 

and decreased passive efflux of ions across the gill 

leading to haemo-concentration by decreased osmotic 

uptake of water across the gills. Besides, probiotics 

fortify gastrointestinal motility, enzyme activity and 

membrane transportation subsequently, augments 

nutrients absorption including electrolytes (Alkhalf et 

al., 2010). Increase electrolytes in blood after 

probiotics administration may be related to kidney 

function efficiency which improved by probiotics. In 

addition, adrenal gland which is the source of 

mineralocorticoids, may be activated by probiotics in 

relation to renal function improvement. The main 

function of mineralocorticoids is stimulation of Na+ 

and Cl- reabsorption from renal tubules and inhibits 

their excretion. 

 

Results of the present study proved significant 

increase in body weight gain in probiotic group than 

the control. Similar results recorded by Ayoola et al. 

(2013) who proposed that the supplementation of 

probiotic (Lactobacillus and Bifidobacterium) 

improve the growth and rate of feed utilization of 

catfish. Also, Mohamed et al. (2007) reported that the 

Nile tilapia (O. niloticus) fingerlings showed 

enhancing in growth rate after feeding with diet 

containing probiotic. Not only in fish, probiotic 

supplement augments the growth rate and feed 

conversion rate in chicken by decreasing gut pH 

through lactic acid production which in role 

stimulates enzymes activity like amylase, proteases 

and lipase. Moreover, probiotics is essential for 

metabolism of minerals, electrolytes and vitamins 

(Vit B1, B2, B12, Biotin and K) subsequently, proper 

growth and greater body weight gain (Dhama and 

Singh, 2010). 

 

Results of the challenge experiment showed that, 

using pro-bac probiotic stimulate the immune system 

of catfish that positively impacted on the protection 

of fish to A. hydrophila infection. As the mortalities 

in bacterial challenge of fish having received 

probiotic was lower than that of untreated controls. 

Similar study has been reported to induce resistance 

in carp (Cyprinus carpio) against Edwardseilla tarda 

(Yano et al., 1989) and in Nile tilapia against A. 

hydrophila (Ali et al., 2010). The explanation for the 

decreased mortality of fish treated with probiotic was 

due to using probiotic could stimulating non-specific 

components of fish immune system that provide 

barrier against infectious bacterial agents and this 

could be proved in the selected measured innate 

immune parameters in this study. This 

immunostimulant effect as it results of increase 

lymphocytes which are producer of natural antibodies 

as well as globulins which are the main source of 

immunoglobulins. 

 
In this study, probiotic diet could ameliorate the 

pathological changes and restored the normal 

histological criteria of some parenchymatous organs 

such as liver, kidney and spleen. Moreover, it showed 

high activation of Kupffer cells and 

melenomacrophage centers in liver and spleen 

(Marzouk et al., 2008). It could enhance both cellular 

and humeral immune response of the experimental 

fish. Such probiotics promoted resistance against the 

diseases (Huang et al., 2008), consequently alleviated 

pathological alterations. Probiotics have role on the 

maintenance and improvement of the integrity of 

hepatocytes and tissues (Safinaz, 2006). It has ability 

for the target renewal of the damaged and dead 

tissues. It also could suppress the oxidative damage 

induced in tissues (Abd El-Gawad et al., 2015), 

Moreover, it be considered as more protective agent 

for cells from damage or destruction caused by any 

foreign body through increasing oxygen and nitric 

oxide which produced by activated macrophages 

(Sharp and Secombes, 1993). 

 
CONCLUSIONS 

 
Results of the current study proved the efficient use 

of commercial compound probiotics as feed additives 

in African Sharptooth Catfish, C. gariepinus, as it 

enhanced the overall immune response as was 

indicated by the significant increase of the 

lymphocytes count, serum globulins and other 

selected biochemical parameters. Moreover, it has 

tremendous beneficial effect on the weight gain and 

improvement of kidney function by decreasing serum 

urea level. This modulation of the fish immunity has 

greatly stimulated the resistance of fish to A. 

hydrophila as was indicated by the significant 

decrease in mortalities in fish received the probiotics 

diet. 
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 القرموط الأفريقي في أسماك باك الغذائي-التأثيرات المناعية المحتملة لبروبيتيك برو
 

 زينب الأمجد، ، ولاء فتحي عميش  حسن أحمد
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. تم الأفريقيالقرموط  فيكمحفز للنمو، منشط للمناعة ومضاد للبكتيريا  التجاري البروبيوتيكمركب  استخدامتقييم تأثير  الى هذه الدراسة تهدف

 في الغذائييوما متتالية من المكمل  30 جرام لمدة 5 ±50قرموط أفريقي بمتوسط وزن  72 علىك يباك بروبيوت -برو المناعيالمقوى  تأثيردراسة 

مجموعتين، المجموعة الأولي  إلىقرموط أفريقي يم تقسيمهم  24تجربتين، الأولي تم استخدام عدد  على. تم اجراء هذه الدراسة قرموط الأفريقيال

والدراسة الهستوباثولوجية للكبد، الكلية  حليل البيوكيميائي والمناعيك والهدف من التجربة الأولي هو التيضابطة والثانية تمت معاملتها بالبروبيوت

قرموط أفريقي لدراسة مدي مقاومة الأسماك بعدوي بكتيريا ايروموناس هيدروفيلا حيث قسمت  48 . أما المجموعة الثانية فتم استخداموالطحال

ك وتم حقنها بالبكتيريا والثالثة ضابطة يمجموعات، الأولي ضابطة وتم حقنها بالبكتيريا والثانية تمت معاملتها بالبروبيوت 4أسماك هذه التجربة الي 

تنشيط المناعة من  علىك القدرة ي% والرابعة ضابطة وغير محقونة. أثبتت نتائج هذه الدراسة أن للبروبيت0.9بمحلول كلوريد الصوديوم تم حقنها 

ذلك  إلىالألبيومين، الجلوبيولين، الصوديوم، الكلوريد والبوتاسيوم في القرموط الأفريقي. بالإضافة  البروتين،خلال زيادة نسبة الخلايا الليمفاوية، 

ك عند هذا الحد بل أدي الي يك أدي الي تحسن وظائف الكلية متمثلة في نقص مستوي اليوريا في الدم. ولم يقتصر تأثير البروبيتيتفإن إعطاء البروبي

ان هذه الأسماك أظهرت مقاومة لبكتريا ايروموناس هيدروفيلا ، %36.2مقارنة بالمجوعة الضابطة  %49.6زيادة وزن القرموط الأفريقي بنسبة 

ك أظهرت ي. وأخيرا، فإن المجموعة التي تمت معاملتها بالبروبيت%66.7مقارنة بالمجموعة الضابطة  %36.7 إلىالنفوق قلت حيث أن نسبة 

ك له دور فعال في تنشيط المناعة ومقاومة يمما سبق نستخلص أن استخدام البروبيوت تحسنا ملحوظا في التركيب النسيجي للكبد، الكلية والطحال.

   وط الأفريقي. الأمراض في القرم
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