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 This study was carried-out on a total number of 150 apparently healthy fish 

Oreochromis niloticus, of average body weight  of fish (50 ± 5 g) were obtained from 

private fish farm (120 fish were only used) and were transported alive to the laboratory 
in plastic bags containing water enriched by air (2/3). The aim of this study is to prove 

and study the effect of immunostimulants (Feed additives Salikal) on the immunity of 

the fish through their effects on total WBCs, RBCs, the differential leucocytic counts,  
Phagocytic activity, Phagocytic index, serum enzymes, Glucoe cholesterol and serum  

proteins (Total protein, albumin, globulin and Albumin/globulin ratio), body weight, 

body weight gain and its economic returns. The most important results of this study 

include, good immunostimulant must be characterized by, particularly suitable for 

boostering immature immune systems, effective against a number of opportunistic 

pathogens, useful at times of known stress such as transportation and vaccination, 
enhances immune response to conventional vaccine, safe and non-toxic- no risk of 

overdose, no resistance problems and environmentally friendly & fully biodegradable.  

The addition of Salkil® (propionic acid) improve the immunity of the fish especially 
toward the end of the experiment than the control group.  And Salkil® (propionic acid) 

is potent in improving immunity and improve the different leucocytic counts. The 

serum globulin level decreased gradually from the 1st week to the 2rd week of the 

experiment and increased in the 3rd and 4th of the experiment and the level of serum 

globulin increased in Salkil® (propionic acid) treated group all over the period of the 

experiment. The α- globulin level increased in Salkil® (propionic acid) treated group 
but lower than that of the control group. Our results concluded that, the addition of 

dietary enzymes to the Non Traditional Feed of fish improve the fish immunity against 

different fish diseases, with improvement of body weight and body weight gain of the 
fish than the infected and control group with improvement of economic returns of the 

fish as the fish returns reached to 15.97, 18.44 and 18.88 LE/100 fish for aeromonas 

infected group, Aeromonas + Slakil treated group and control group. 
 

 
© 2015  ARNMSBM Publisher All rights reserved. 

To Cite This Article: Saad, T.T., El-Kafrwy, I.A. and Atallah, S.T., Effect Of Adding Enzymes In Non Traditional Feed On Growth Rate 

And Healthy Status Of Oreochromis Niloticus and its relations to economic return. Res. J. Medicine & Med. Sci.., 10(1): 11-20, 2015 

        

INTRODUCTION 

 

A major problem associated with intensive fish culture operation is the increasing susceptibility of fish 

infectious diseases. The total losses from disease outbreaks have reduced billions of dollars annually. Antibiotic 

and chemicals have been used to treat disease in aquatic animal (Weker and Lim, 2011).  

Salkil is a combination of free carboxylic acid buffer red: Formic and propionic, ammonium salts: format 

and propionate. The mode of action of Salkil® (propionic acid) is included the carboxylic acid have a strong 

antibacterial activity. They passively go through the cellular membrane of G -ve bacteria, due to lipid presence 

in the cellular wall once within the cell, the organic acid interfere in the DNA synthesis and metabolism the G -

ve bacteria due to the structure of their wall are not affected by such acid . The effect of Salkil® (propionic acid) 

in the decrease pH by the use of a special carrier (Vehicle) that allows protecting part of acid (Hinton et al., 

2000). 
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Zhang et al. (2012) and Zhang et al. (2014), reported that, the addition of feed enzymes to the Non 

traditional feed of fish improve the fish immunity against different fish diseases, with improvement of of feed 

utilization, its digestability, body weight and body weight gain of the fish. 

Also, Wu et al. (2011) reported that the addition of feed enzymes to the fish rations increase the resistance 

of the fish with improvement of its immunity against different fish diseases.  

The aim of the present work was designed to study the effect of commercial organic acid namely; Salkil® 

(propionic acid) on the immunity of Oreochromis niloticus  through, measuring of parameters of growth 

performance, masuring of erythrogram and leuckogram, measuring of phagocytic assay (PA and PI), 

determination of serum lyzosomal and bactericidal activity and determination of protein fractions by gill 

electrophoresis.  

 

MATERIALS AND METHODS 

 

I. Materials: 
1) Fish : A total number of 150 appaewntly healthy fish Oreochromis niloticus, average body weight  of fish 

(50 ± 5 g) were obtained from private fish farm (120 fish were only used) and were transported alive to the 

laboratory in plastic bags containing water enriched by air (2/3). 

2) Fish diets: Fish were fed on a commercial fish diet containing 25% crude protein. The diet was daily 

provided at 3% of body weight as described by Eurell et al., (1978). The daily amount of food was offered on 

two occasssions over the day (at 9 AM and 12 PM).  

3) Feed additive: Salkil® (propionic acid) is a liquid combination of (Free propionic acid 78 % . 

Potassium piformete 2 %, ammonium chloride 0.5 %. Copper sulphate 3 % and formic acid 3 %. Citric acid 3 % 

. 

On a unique carrier. The carrier ensures that the beneficial effects of the product are not restricted to the 

feed. (Kiotechagil, 2012). 

 

II. Methods: 

 
1) Experimentental design : The design of the experiment was carried out as in the following table :  Design of experiment : 

Treatment No. Of fish Total fish 

Aeromonas hydrophilla  

10 

30 10 

10 

Aeromonas hydrophilla + Salkil® (propionic acid) 2L/ton 

10 

30 10 

10 

Salkil® (propionic acid) 2L/ton 

10 

30 10 

10 

Control ( Normal diet ) 

10 

30 10 

10 

 

Hematological examination:  

Differential leucocytic count: 

Blood films were taken and prepared according to the method described by Lucky (1977). The percentage and 

absolute value for each type of cells were calculated according to Schalm (1986) .  

Stoskopf (1993) Red blood cell (RBCs), total white blood cell (WBCs) counts and were counted by 

haemocytometer according to (Stoskopf 1993).  

 

Determination of phagocytic activity and phagocytic index:  

Phagocytic activity was determined according to Kawahara et al., (1991).  

Phagocytic activity (PA = Percentage of phagocytic cells containing yeast cells. 

CellsPhagocyticOfNumber
PIindexPhagocytic

edphagocytiz cellsyeast  ofNumber 
)(   

Non-specific immune assays:  

Serum bactericidal activity:  

Serum bactericidal activity to Aeromonas hydrophila strain (Standard strain ATCC obtained from Dept. Avian 

and aquatic Animal Med., Fac. Med. Alexandria University) was determined according to Rainger and Rowley 

(1993).  

Values, Calculated as follows: SI = CFU at end / CFU at start x 100  
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Serum Lysozyme activity: 

Serum lysozyme activity was determined through the turbidimetry described by Hultmark et al., (1983) by 

using lyophilized Micrococcus lysodekticus (optical denisity (OD) 570 nm = 0.3) as the substrate in phosphate 

buffer (0.1 M, PH 6.4). Fifty microlitres of fish serum was added to 3 ul of bacterial suspension .  

 

Clinico-biochemical analysis: 

Determination of serum total protein: 

Serum total protein was determination according to Doumas et al., (1981) using commercial kits produced by 

Pasteur Lab. 

 

Determination of serum albumin: 

Serum albumin was determined according to Reinhold (1953) using commercially available kits of Chemroy. 

 

Determination of serum globulin: 

Serum globulin was determined by subtract the total serum albumin from total serum protein according to (Coles, 

1974). 

 

Protein fractions determination: 

Blood serum was used for the determination of the relative concentrations (%) of major protein fractions of fish 

serum Bossuyt, et al., (1998) and Boyanton, B. and Blick, K.E. (2002) . 

 

Determination of different protein fractions by electrophoresis: SDS-PAGE: 

Sodium dodecyl-sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) of serum sample and high 

molecular weight markers.  

The electrophoresis was carried out according to ethe procedure of Lammli (1970) using vertical 

electrophoresis apparatus, Model DE 600 Hoefer.  

 

Determination of crude protein (%) in fish sample: 

The crude protein content of fish sample was determined by using Macro-kjeldahl's method (A.O.A.C., 

1995). Five grams of fish meat were placed in 500 ml kjeldahl's digestion flask with 8gm of a catalyst mixture 

(10 gm of sodium sulphate and 1gm of copper sulphate) and 25ml of conc. Sulphuric acid. 

 

Fish weight and gain: 

During experiment the fish was weighted weekly and the body weight gain was calculated for every week 

acording to the following equations (cited by Abd El-Rahman, et al., 1999; El-Ansary, 1999; El-Shinawy, 1999 

and Osman and El-Barody, 1999). 

gainWeightBody

IntakeFeedOfAmount
ConversionFood   

IntakeFeedOfAmount

gainWeightBody
EfficiencyFood   

 

Economic return: 

The economic return resulted from exposure of the fish to salkil or bacterial infection was determined from 

the following equation (Atallah and El-Banna, 2005 and Saad et al., 2006). 

Weight of dead fish = body weight of the fish or body weight gain X price of Kg fish.  

 

Statistical analysis: 

The data of hematological, biochemical examinations, body weight and body weight gain and economic 

returns of exposed fish were statistically analyzed using Duncan-test after ANOVA according to (SAS, 2004) . 

 

Results: 

1. Effect of Salkil® (propionic acid) on differential leucocytic counts of Oreochromis niloticus: 

The results of lymphocytes count cleared that, the lymphocytes number increased at the end period of the 

experiment especially ath the 4
th

 week than the first period of the experiment than the first period of the 

experiment and its level in Salkil® (propionic acid) treated group higher than in the control and Aeromonas + 

Salkil® (propionic acid) treated group and its level in Aeromonas treated group of lower level..  
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The neutrophils level level increased progressively from the first weeks to the last week of the experiment 

and in the groups treated with Salkil® (propionic acid) than the groups treated with aeromonas or control groups 

(Table 1). 

 
Table 1: Effect of Salkil® (propionic acid) feed additives on differential leucocytic counts of Oreochromis niloticus at different weeks of 

experiments. 

Weeks Group Lymphocytes Monocytes Basophils Eosinophils Neutrophils 

1st –

Week 

Salkil® (propionic 
acid)  

46±6.41AB 16±2.66A 1±0.01A 11±1.10C 8±1.12F 

Aeromonas 44±4.45B 14±4.66AB 0B 12±1.20B 9±1.12E 

Salikal + 

Aeromonas 
46±4.46AB 16±2.66A 1±0.01A 11±1.10C 8±1.11F 

Control 45±4.45B 16±2.67A 1±0.01A 11±1.10C 7±1.13G 

2nd-Week 

Salkil® (propionic 

acid)  
46±4.46AB 15±2.55A 1±0.01A 10±1.00D 8±1.16F 

Aeromonas 46±4.47AB 14±2.44AB 0B 11±1.11C 8±1.13F 

Salikal + 
Aeromonas 

46±4.71AB 15±2.55A 1±0.01A 11±1.12C 7±1.11G 

Control 45±4.55B 16±2.66A 1±0.01A 12±1.13B 5±0.22 I 

3rd -

Week 

Salkil® (propionic 

acid)  
47±4.88A 16±2.66A 1±0.01A 13±1.14A 3±0.30K 

Aeromonas 44±4.43B 14±2.44AB 1±0.01A 11±1.12C 9±1.14E 

Salikal + 

Aeromonas 
46±4.66AB 16±2.66A 1±0.01A 10±1.14D 8±1.16F 

Control 45±4.57B 15±2.55A 0B 11±1.11C 11±1.12C 

4th –

Week 

Salkil® (propionic 

acid)  
46±4.64AB 14±1.44AB 1±0.01A 11±1.14C 9±1.12E 

Aeromonas 47±4.48A 13±1.33C 1±0.01A 10±1.14D 11±1.11C 

Salikal + 
Aeromonas 

46±4.74AB 14±1.44AB 0B 10±1.15D 11±1.11C 

Control 46±4.49AB 15±1.55A 1±0.01A 11±1.13C 8±1.12F 

Means within the same column of different litters are significantly different at (P < 0.01).  

 

Effect of Salkil® (propionic acid) on total WBCs, totals RBCs, phagocytic activity and phagocytic index: 

The T. WBCs decreased progressively from the first weeks to the last weeks of the experiments. But in the 

groups treated with Salkil® (propionic acid) of a higher WBCs than the other groups and its level in the groups 

treated with Aeromonas + Salkil® (propionic acid) its level higher than that of the aeromonas or control group. 

The phagocytic activity increased progressively from the first week to the last week of the experiments and 

its level showed a higher value at the end stage of the experiment. The level of the phagocytic activity showed a 

higher level in the groups treated with salikal than the other groups and the groups of lower level that treated 

with aeromonas. (Table, 2) 

 
Table 2: Effect of Salkil® (propionic acid) feed additives on total WBCs and total RBCs level of oreochromis niloticus at different weeks 

of experiments. 

Weeks Group T. WBCs (103) T.RBCs (103) Phagocytic 

activity 
Phagocytic index 

1st –Week 

Salkil® (propionic acid)  26±3.17A 1.4±0.40AB 17±2.70A 1.8±0.88A 

Aeromonas 24±3.17 1.6±0.60A 16±2.60A 1.6±0.61A 

Salikal + Aeromonas 25±3.15A 1.4±0.40AB 16±2.60A 1.7±0.72A 

Control 26±3.16A 1.6±0.60A 15±2.55AB 1.6±0.61A 

2nd-Week 

Salkil® (propionic acid)  24±3.12AB 1.5±0.55A 14±2.44B 1.9±0.22A 

Aeromonas 24±3.16AB 1.6±0.60A 14±2.43B 1.6±0.20A 

Salikal + Aeromonas 25±3.17A 1.4±0.44AB 15±2.55AB 1.8±0.18A 

Control 22±2.14B 1.6±0.66A 16±2.67A 1.6±0.16A 

3rd -Week 

Salkil® (propionic acid)  25±2.17A 1.4±0.40AB 14±2.44B 1.4±0.14B 

Aeromonas 24±2.15AB 1.6±0.60A 15±2.55AB 1.6±0.11A 

Salikal + Aeromonas 23±2.14B 1.3±0.33B 14±2.44B 1.7±0.12A 

Control 24±2.17AB 1.4±0.44AB 13±2.43BC 1.6±0.11A 

4th –Week 

Salkil® (propionic acid)  26±2.19A 1.6±0.66A 14±2.44B 1.5±0.10AB 

Aeromonas 24±2.14AB 1.5±0.50A 12±2.43C 1.6±0.15A 

Salikal + Aeromonas 25±2.15A 1.4±0.40AB 13±2.43BC 1.4±0.11B 

Control 24±2.17AB 1.5±0.50A 12±2.22C 1.6±0.11A 

Means within the same column of different litters are significantly different at (P < 0.01). 
 

Effect of Salkil® (propionic acid) on lyzosomal activity, total lipid, LTT and bacterial activity: 

The lyzosomal activity increased progressively from the first week to the 5
th

 week of the experiment then it 

decreased toward the end of the experiment and its level increased in the groups treated with Salkil® (propionic 

acid) and also in control group while, it lower in the aeromonas treated group. 
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The LTT level decreased progressively from the first week to the last week of the experiment and its level 

increased in the groups treated with Salkil® (propionic acid)  than the groups treated aeromonas and control 

group. The bacterial activity level decreased progressively from the first week to the last week of the experiment 

and its level increased in the groups treated with Salkil® (propionic acid) than the groups treated with 

aeromonas and control group and when the Salkil® (propionic acid) added to aeromonas treated group 

decreased its activity (Table 3). 

 
Table 3: Effect of Salkil® (propionic acid) feed additives on L.A and T. lipid level of oreochromis niloticus at different weeks of 

experiments. 

Weeks Group  L.A T. lipid LTT BA 

1st –Week 

Salkil® (propionic acid)  0.11±0.1B 6±1.60C 26±2.27A 43±3.44A 

Aeromonas 0.11±0.01B 8±1.80B 24±2.44A 40±3.40B 

Salikal + Aeromonas 0.12±0.02A 6±1.60C 23±2.23AB 41±4.41B 

Control 0.11±0.01B 6±1.60C 22±2.22B 42±4.21AB 

2nd-Week 

Salkil® (propionic acid)  0.13±0.03A 8±1.80B 22±2.21B 44±4.42A 

Aeromonas 0.10±0.01 7±1.70C 24±2.43A 42±3.22A 

Salikal + Aeromonas 0.08±0.001 6±1.60C 23±2.23AB 43±3.43A 

Control 0.09±0.001 6±1.60C 24±2.25A 41±3.21B 

3rd -Week 

Salkil® (propionic acid)  0.12±0.01A 8±1.80B 26±2.27A 43±3.22A 

Aeromonas 0.11±0.01B 9±1.90B 24±2.22A 42±3.22A 

Salikal + Aeromonas 0.09±0.001C 8±1.80B 23±2.21AB 41±3.41B 

Control 0.09±0.001C 7±1.70C 22±2.23B 42±3.22A 

4th –Week 

Salkil® (propionic acid)  0.11±0.01B 8±1.80B 21±2.26B 44±3.22A 

Aeromonas 0.10±0.01B 9±1.90B 22±2.21B 42±3.22A 

Salikal + Aeromonas 0.11±0.01B 8±1.80B 21±2.22B 41±3.21B 

Control 0.11±0.01B 7±1.70C 20±2.12B 42±3.41A 

Means within the same column of different litters are significantly different at (P < 0.01) . 

 

Effect of A. hydrophylaon serum T-globulin level (α-globulin, β-globulin and γ-globulin) at different weeks of 

treatment: 

Fig. (1, 2, 3 and 4) indicated the significant effect on total serum globulin fractions (α-globulin, β-globulin 

and γ-globulin) levels among different treatment groups at different weeks of the experiment. 

The serum globulin level increased in the 3th and 4th weeks of the experiment and the level of serum 

globulin increased in silikal treated group than others all over the period of the experiment. 

The α-globulin level increased in aeromonas infected group than that of the control group. 

While, the β-globulin level decreased in aeromonas infected group than that of the control group. The level 

of γ-globulin level decreased in infected group than that of the control and silikal treated group. 

In general our results cleared that, infected groups are of lower serum globulins level than silikal treated and 

control group. 

 

 
 

Fig. 1: Gell fractionation of serum O. niloticus treated with silical at 6
th

 week. 

 



16                                                                           Saad, T.T. et al, 2015 

Research Journal of Medicine and Medical Sciences, 10(1) January 2015, Pages: 11-20 

 

 
 

Fig. 2: Gell fractionation of serum O. niloticus in fected with A. Hydrophila at 6
th

 week. 

 

 
 

Fig. 3: Gell fractionation of serum O. niloticus treated with silical + A. Hydropila at 6
th

 week. 

 

 
 

Fig. 4: Gell fractionation of serum O. niloticus control group at 6
th

 week. 

 

Effect of Salkil® (propionic acid) feed additives on protein, ash and lipid of the fish: 

The muscle protein increased progressively from the 1
st
 week to the last week of the experiment, and its 

level increased in the Salkil® (propionic acid) treated group than the control and aeromonas treated group. 

Also, the ash increased progressively from the 1
st
 week to the last week of the experiment, and its level 

increased in the Salkil® (propionic acid) treated group than the control and aeromonas treated group. 



17                                                                           Saad, T.T. et al, 2015 

Research Journal of Medicine and Medical Sciences, 10(1) January 2015, Pages: 11-20 

 

The lipid level increased progressively from the 1
st
 week to the 4

th
 week of the experiment and its level 

increased in Salkil® (propionic acid) treated group than the aeromonas treated group and control group. (Table, 

4). 

 
Table 4: Effect of Salkil® (propionic acid) feed additives on protein, ash and lipid level of oreochromis niloticus Muscles at different weeks 

of experiments. 

Weeks Group Protein Ash Lipid 

2nd-Week 

Salkil® (propionic acid)  23±2.33D 22±2.11E 1.7±0.10AB 

Aeromonas 21±2.11FF 23±2.21D 1.4±0.11B 

Salikal + Aeromonas 24±2.44C 22±2.12E 1.5±0.11B 

Control 22±2.21E 21±2.13F 1.5±0.11B 

4th –Week 

Salkil® (propionic acid)  24±2.41C 24±2.14C 1.8±0.13A 

Aeromonas 21±2.21F 22±2.21E 1.6±0.12B 

Salikal + Aeromonas 23±2.23D 23±2.13D 1.5±0.14B 

Control 22±2.21E 20±2.14J 1.5±0.15B 

Means within the same column of different litters are significantly different at (P < 0.01) . 
 

Effect of Salkil® (propionic acid) feed additives on body weight and its economic returns of oreochromis 

niloticus fish: 

The results indicated that the body weight and its economic returns of the fish decreased progressively from 

the 1
st
 to last week of the experiment in the groups treated with aeromonas but when the Salkil® (propionic 

acid) added to the group infected with aeromonas causes improvement of the body weight and its economic 

returns of the fish and its level reached to the body weight of the control group especially toward the end of the 

experiment (Table 5). 

 
Table 5: Effect of Salkil® (propionic acid) feed additives on body weight and its economic returns of oreochromis niloticus fish among 

different weeks of the experiment. 

Groups Weight and Return Number Week1 Week2 Week3 Week4 

Aeromonas 

Weight 

30 

A 
42.95±0.96 

B 
44.89±0.95 

B 
46.92±0.96 

B 
49.9±0.95 

Return/pister* 42.95 44.89 46.92 49.90 

Aeromonas + 

Salikil 

Weight 

30 

A 

42.76±0.61 

A 

45.66±0.59 

A 

49.54±0.6 

A 

52.67±0.63 

Return/pister* 42.76 45.66 49.54 52.67 

Control 

Weight 

30 

A 

42.96±0.56 

A 

45.72±0.57 

A 

49.73±0.54 

A 

52.84±0.58 

Return/pister* 42.96 45.72 49.73 52.84 

Means within the same column of different litters are significantly different at (P < 0.01) . 
*Calculated according to Kg fish in whole sale market = 10 LE  
 

Effect of Salkil® (propionic acid) feed additives on body weight gain and its economic returns of oreochromis 

niloticus fish: 

The results indicated that the body weight gain and its economic returns of the fish decreased progressively 

from the 1
st
 to last week of the experiment in the groups treated with aeromonas but when the Salkil® 

(propionic acid) added to the group infected with aeromonas causes improvement of the body weight gain of the 

fish and its economic returns and its levels reached to the body weight gain and its returns of the control group 

especially toward the end of the experiment. The total body weight gain and its economic returns was higher in 

the group treated with Salkil® (propionic acid) than the group treated with aeromonas or the control groups at 

different weeks of experiments (Table 6 and 7). 

 
Table 6: Effect of Salkil® (propionic acid) feed additives on body weight gain of oreochromis niloticus fish among different weeks of the 

experiment. 

Groups Weight and Return Number Gain1 Gain 2 Gain 3 Gain 4 Gain total 

Aeromonas 

Weight 

30 

C 

1.94±0.40 

C 

2.03±0.30 

B 

2.98±0.20 

A 

4.06±0.40 

B 

15.97±.2.55 

Return/pister* 1.94 2.03 2.98 4.06 15.97 

Aeromonas + 

Salikil 

Weight 

30 

A 
2.90±0.90 

B 
3.88±0.40 

A 
3.13±0.30 

A 
4.09±0.33 

A 
18.44±3.88 

Return/pister* 2.90 3.88 3.13 4.09 18.44 

Control 

Weight 

30 

B 

2.76±0.70 

A 

4.01±0.40 

A 

3.11±0.40 

A 

4.0±0.42 

A 

18.88±2.55 

Return/pister* 2.76 4.01 3.11 4.0 18.88 

Means within the same column of different litters are significantly different at (P < 0.01). 

*Calculated according to Kg fish in whole sale market = 10 LE 
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Table 7: Effect of Salkil® (propionic acid) feed additives on body weight gain and its economic returns of oreochromis niloticus /100 fish 

among different weeks of the experiment. 

Groups 
Weight and 

Return 
Number Gain1 Gain 2 Gain 3 Gain 4 Gain total 

Aeromonas 

Gain 

100 

C 

194±0.40 

C 

203±0.30 

B 

298±0.20 

A 

406±0.40 

B 

1597±.2.55 

Return/LE 19.4 20.3 29.8 40.6 159.7 

Aeromonas + 
Salikil 

Gain 

100 

A 

290±0.90 

B 

388±0.40 

A 

313±0.30 

A 

409±0.33 

A 

1844±3.88 

Return/LE 29.0 38.8 31.3 40.9 184.4 

Control 

Gain 

100 

B 
276±0.70 

A 
401±0.40 

A 
311±0.40 

A 
400±0.42 

A 
1888±2.55 

Return/LE 27.6 40.1 31.1 40.0 188.8 

Means within the same column of different litters are significantly different at (P < 0.01) . 

*Calculated according to Kg fish in whole sale market = 10 LE 

 

Discussion: 

Bacterial probiotics could answer the requirement of controlling potential pathogens and protecting fish 

health, preventing them from diseases, increasing the survival rates and welfare of reared fish so improve fish 

production and its efficiency (Carnevali et al., 2006). Good immunostimulant must be characterized by, 

Particularly suitable for boostering immature immune systems, effective against a number of opportunistic 

pathogens, useful at times of known stress such as transportation and vaccination, enhances immune response to 

conventional vaccine, safe and non-toxic- no risk of overdose, no resistance problems and environmentally 

friendly & fully biodegradable (Sandleheath, 2004). The T. WBCs decreased progressively from the first weeks 

to the last weeks of the experiments. But in the groups treated with Salkil® (propionic acid) of a higher WBCs 

than the other groups and its level in the groups treated with Aeromonas + Salkil® (propionic acid) its level 

higher than that of the aeromonas or control group.  Also, this result agreed with those of (Torrecillas et al., 

2007). The lyzosomal activity increased progressively from the first week to the 5
th

 week of the experiment then 

it decreased toward the end of the experiment and its level increased in the groups treated with Salkil® 

(propionic acid) and also in control group while, it lower in the aeromonas treated group. Our results agreed 

with those of (Kumari and Sahoo, 2006) where they observed that, increasing bacterial activity through 

improvement and enhancement of the non-specific immunity and diseases resistance, also they showed that , 

short-term feeding of Salkil® (propionic acid) might be used in farmed catfish diets to enhance disease 

resistance. 

The LTT level decreased progressively from the first week to the last week of the experiment and its level 

increased in the groups treated with Salkil® (propionic acid) than the groups treated aeromonas and control 

group.  The bactericidal activity level decreased progressively from the first week to the last week of the 

experiment and its level increased in the groups treated with Salkil® (propionic acid) than the groups treated 

with aeromonas and control group and when the Salkil® (propionic acid) added to aeromonas treated group 

decreased its activity.  The total serum proteins were useful in diagnosis of fish diseases (Mulcahy, 1967). In the 

present work, significant decrease in albumin, globulin, total protein and albumin/globulin (A/G) were added. The 

results also showed that, the total protein, albumin, globulin and albumin/globulin ratio differ significantly 

among infected and control group and among different weeks. This may attributed to the A. hydrophilla infection 

which causes liver damage that causes decreases of serum protein concentration.  Lee and Marks (2009) indicated 

that infection of fish caused the greatest decrease in total protein (28% and 19%).The level of globulin decreased in 

infected fish than the healthy control fish and slikal treated group, due to the effect of stress on immune 

response which increase susceptibility to infection than non treated and slikal treated groups and decrease the 

immune system products. Naglaa (2004) mentioned that, the mechanisms causing reduction of total serum 

protein due to bacterial infection was not clear but may be due to the following processes: Loss of protein 

through vascular leaking caused by increased permeability due to histamine release Green (1978) and Ellis 

(1981). Impaired synthesis of serum proteins due to liver damage and anorexia in diseased fish Evenberg et al., 

(1986).  Non specific proteolysis of serum proteins Ellis (1981). 

The muscle protein increased progressively from the 1
st
 week to the last week of the experiment, and its 

level increased in the Salkil® (propionic acid) treated group than the control and aeromonas treated group.  This 

results attributed to the action of bacterial toxin or whole bacteria and extra-cellular products on liver, kidney, 

spleen and other haemopiotic organs as considered as a stress factor on this organs (Fucks et al., 1986 and Gekle 

et al., 1998), which causes decreases of the relative level of protection of the fish against any stress conditions 

as well as fish infected with A. hydrophyla El-Gamel (2005). The successful reproduction of the disease 

experimentally leaves no doubt about the pathogenicity of A. hydrophylato cultured fish. The fact that infection 

could occur following the presence in water contaminated with A. hydrophyla confirms the invasive character of 

the organism. These results improved findings reported by Hanson et al., (2008). 

Our results cleared also that, the addition of Salkil (Propionic acid) to the fish diet improved the body 

weight, its gain and its economic returns than the control group and improved its immunity against fish diseases 
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especially aeromonas infection. This results agreed with those of (Zhang et al., 2012 and Thongprajukaew et al., 

2013) where they reported that, the addition of enzymes in fish diets improves the feed digestability, utilization 

and its immunity against different fish diseases. 

Our results concluded that, the addition of dietary enzymes to the Non Traditional Feed of fish improve the 

fish immunity against different fish diseases, with improvement of body weight and body weight gain of the fish 

than the infected and control group with improvement of economic returns of the fish as the fish returns reached 

to 15.97, 18.44 and 18.88 LE/100 fish for aeromonas infected group, Aeromonas + Slakil treated group and 

control group.  
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