
Assiut University 

Faculty of Veterinary Medicine 

Dept. of Aquatic Animal Medicine and Management 

 

EFFECTS OF BASIL AND BIO-GEN COMPOUND 

ON IMMUNITY AND RESISTANCE OF NILE 

TILAPIA, OREOCHROMIS NILOTICUS 

 

By 

Hanan Saad Eldeen Mohamed Ahmed  

MVSC. 2001  

Assistant Researcher, Animal Heath Research Institute 

A thesis submitted to Faculty of Veterinary Medicine, 

Assiut University  

For partial fulfillment of the requirements of the PhD degree 

(Fish Diseases and Management) 

 

 

Under supervision of 

Dr. Ahmad Abd Elhady Elkamel 
Professor and Dept. Head of aquatic animal medicine and Management 

Faculty of Vet. Medicine 

Assiut University 

 

Dr. Hatem Toughan  
Assistant Prof. of aquatic animal medicine and Management 

 Faculty of Vet. Medicine  

Assiut University 

  

Dr. Aya Galal Saad Eldeen  
Professor and chief researcher of fish diseases, Animal Health Research 

Institute  

 

 Assiut, Egypt 

2019 



I 

List of contents 

 Page 

Abstract………………………………………………….. 1 

Introduction……...……………………………………… 2 

2-Review of literature…………………………………... 7 

2-1-Immunity of fish……………………………………. 7 

2.2-Fish cytokines……………………………………….. 8 

2.3- Compounds that modulate the immune system in fish 11 

2.4-Effect of immunostimulants  on the immune system... 12 

2.5-Probiotic Immunostimulants………………………… 13 

2.6- Saccharomyces cerevisiae…………………………... 17 

2.7-Mannanoligisaccharides(MOS)……………………… 19 

2.8-ß-Glucan……………………………………………... 21 

2.9-Bacillus subtilis……………………………………… 23 

2.10-Herbal mmunostimulants…………………………... 23 

2.11-Application methods of immunostimulants………… 27 

2.12-Advantages of immunostimulants………………….. 29 

2.13- Disadvantages of the immunostimulants…………... 30 

2.14-Nile tilapia (Orochromius. niloticus)……………….. 31 

2.15-Aquaculture of tilapia………………………………. 31 

3- Materialand Methods……………………………….. 33 

 3.1- Materials……………………………………………. 33 

3.2. Methods……………………………………………... 35 

Results…………………………………………………… 42 

Discussion……………………………………………….. 61 

Conclusion………………………………………………. 68 

References……………………………………………….. 69 

Arabic summary………………………………………... 1 



II 

List of Tables 
 

 Page 

(1)Phagocytic activity of Nile tilapia ……………….. 42 

(2) Phagocytic indices values of Nile tilapia………….. 44 

(3)Total protein values of Nile tilapia…………….… 46 

(4)Globulin levels of Nile tilapia……….……………. 48 

(5) Nitric oxide levels of Nile tilapia…………………... 50 

(6) IL-1 gene expression levels of Nile tilapia………… 52 

(7) TNF-α gene expression levels of Nile tilapia……… 54 

(8) Mortality percentage of Nile tilapia………………... 56 

 

  



III 

List of Charts 

 

 Page 

(1)Phagocytic activity of Nile tilapia……………….. 43 

(2) Phagocytic indices values of Nile tilapia………….. 45 

(3)Total protein values of Nile tilapia…………….… 47 

(4)Globulin levels of Nile tilapia……….……………. 49 

(5) Nitric oxide levels of Nile tilapia…………………... 51 

(6) IL-1 gene expression levels of Nile tilapia………… 53 

(7) TNF-α gene expression levels of Nile tilapia……… 55 

(8) Mortality percentage of Nile tilapia………………... 57 

 

  



IV 

List of Figure 

 

 Page 

(1) Nile tilapia (Oreochromisniloticus) of group 1…… 58 

(2) Internal lesions in (O. niloticus)of group I……..                 58  

(3) Internal lesions in (O.niloticus) of group I……. 59 

 

 



Abstract 

1 

ABSTRACT 

This study aimed to investigate the stimulatory effects of basil herb 

(Ocimum basilicum) and Bio-gen compound as probiotics on the 

immunity of Nile tilapia (Oreochromis niloticus).  Feeding trials on Nile 

tilapia (45±5 g) were conducted to examine three feeding regimes, basil, 

Bio-gen compound, or their combination incorporated diets as well as 

control diet (free of any feed additives) in replicates.  After 30 and 60 

days of successive feeding, several cellular and humoral immunity 

parameters were investigated to assess the stimulation of the fish immune 

system and the ability to resist bacterial infection.  Results showed 

significant increase in phagocytic activity and indices, total protein, 

globulin and nitric oxide levels in fish fed on additive-incorporated feed. 

Likewise, significant up-regulation of the expression of cytokine genes, 

interleukin-1 (IL-1) and tumor necrosis factor alpha (TNF α) estimated at 

30 day and 60 day by using quantitative RT-PCR were noticed over the 

control.  The ability of fish to resist bacterial infection was investigated 

by intraperitoneal injection of 5×10
7
 cfu/ml of pathogenic Aeromonas 

veronii by the end of the feeding trial (60 days).  Also, the immune 

parameters were investigated after challenge.  The relative survival rate 

of fish fed on combination diet were significantly higher than that of fish 

fed basic diet. Dietary supplementation of basil herb or Bio-gen 

compound probiotics improves immune status and disease resistance in 

Nile tilapia.  


