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Effect of Source and Level of Chromium on Performance 

and Immune Response of Tilapia Fish 

(Oreochromis niloticus × reochromis aureus)  

  

  
This study was undertaken to determine the effect of the source and level of 

dietary chromium supplementation on performance, blood parameters and immune 

response of tilapia (Oreochromis niloticus × . aureus). Two experiments were 

conducted in each of which organic (Cr-yeast) and inorganic (Cr2O3) chromium were 

added to fish feeds at the rates of 1 and 2 mg/ kg from either source; an unsupplemented 

diet served as control.  

In the first experiment, 1400 fingerlings (av. wt 18.6 g) were assigned randomly 

into 5 feeding regimens, each consisting of 4 replicates. Each replicate comprised 70 

fish stocked in rectangular fiberglass tanks (0.5 m3) under suitable rearing conditions. 

The experiment extended for 12 weeks and feed - calculated at 5% of body weight - was 

offered daily in three equally divided portions. Fish body weight (BW), feed intake (FI), 

feed efficiency (FE) and growth rate (GR) were determined weekly. Fish chemical 

composition (moisture, ash, ether extract, total protein and total energy in fish tissue), 

hepatosomatic index (HI), and liver glycogen concentration were calculated at the onset 

and after 30 and 60 days of the experiment. At the conclusion of the experiment, plasma 

glucose was measured in fish after fasting, then for 8 hours after feeding.  

In the second experiment, 340 fish (av. wt 37.8 g) were collected randomly from 

the first experiment and distributed into the same feeding regimens, using two replicates 

per regimen. The fish were kept in glass aquaria (31×41×61cm). Rearing conditions 

were similar to those in the first experiment. Regular monitoring of tank water was 

undertaken to ensure that it remained within suitable limits for tilapia fish. The fish 

were fed their prescribed diets at a rate of 3% of the body weight. Blood samples were 

collected at the beginning and at day 25 of the experiment to determine glucose, 

cholesterol, triglyceride, total protein, albumin, globulin, and albumin: globulin ratio in 



 
plasma. The fish were immunized with sheep red blood cells at the beginning of the 

experiment and re-immunized 30 days later to investigate primary and secondary 

immune responses, respectively. Immunized fish were bled and plasma 

haemagglutination titers were determined at day 0 and at 5-day intervals over the 

following 50 days. Lymphocytes, granulocytes and monocytes counts were calculated at 

five day intervals for 15 days post primary immunization. 

The results of the first experiment showed a highly significant effect (p<0.0001) of  

the feeding duration characterized by a significant increase in BW, FI, GR, FE, ether 

extract, total energy and protein in tissues, liver glycogen and glucose in plasma, and     

a significant decrease in ash. Addition of 2 mg/kg organic chromium resulted in 

significant (p<0.05) decreases in BW, FI, GR and FE. Body composition analysis 

revealed a significant (p<0.05) increase in ether extract and total energy as a result of 

inorganic chromium supplementation at the level of 1 mg/kg. Liver glycogen 

concentration was significantly (p<0.05) elevated by 2 mg/kg organic and inorganic 

chromium supplementation. However, supplementation had no significant effect on HI 

and glucose plasma  clearance over 8 hours.  

The results of the second experiment revealed a highly significant (p<0.0001) 

decrease in glucose and increase in cholesterol concentrations in plasma, with the 

feeding duration. Primary immunization resulted in a highly significant (p<0.0001) 

increase of lymphocytes and decrease of granulocytes and monocytes on day 10 while 

the reverse occurred on day 15. Antibody titers also showed highly significant increase 

(p<0.0001) during both immunizations. A second higher rise in antibody titer occurred 

following re-immunization on day 30 and persisted thereafter. A significant (P<0.05) 

increase of triglyceride was recorded in the plasma of fish receiving inorganic 

chromium at the level of 1 mg/kg and a significant decrease in albumin: globulin ratio 

in the fish receiving organic chromium at the rate of 2 mg/kg compared to control diet. 

All organic and inorganic chromium supplementations resulted in significant 

(P<0.0001) increases in antibody titers during primary immunization, while the highest 

titers (P<0.0001) of all regimens occurred with 2 mg/kg organic chromium during 

secondary immunizations. Differential white blood cells count indicated a significant 

(P<0.0001) rise in lymphocyte counts in all chromium supplementations.  

No effect was recorded for interaction between chromium supplementation x 

feeding duration on performance, blood parameters, HI or liver glycogen. However,      



 
a highly significant interaction effect (P<0.0001) was observed on glucose clearance, 

ether extraction, monocyte number and antibody titers during secondary immunization.  

This study indicates that inclusion of chromium can lead to improved fish 

chemical composition with respect to ether extract, total energy, liver glycogen and 

some blood parameters. The study also indicates that chromium supplementation 

augments the immune response of tilapia fish. 
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