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THE BACKGROUND TO THE STUDY

The increasing evidence suggesting the 

deleterious accumulation of antibiotic 

residues in the environment and fish muscle 

has propelled the urgent need for alternative 

disease control measures that  are safe, 

efficient and biodegradable.

THE AIM

This study evaluated the dietary effects of 

D. ciliolata extract on the growth 

performance and health status of C. 

gariepinus

THE METHODOLOGY

Parameters Control  DCE-0.25 DCE-0.5 DCE-1.0 

IBW (g/fish) 14.47 ± 0.06a 14.43 ± 0.06a 14.47 ± 0.05a 14.47 ± 0.03a 

FBW (g/fish) 44.10 ± 0.64a 41.52 ± 6.03a 42.19 ± 2.25a 41.01 ± 3.61a 

MWG (g/fish) 29.67 ± 0.58a 27.05 ± 5.94a  27.73 ± 2.32a 26.57 ± 3.62a 

RWG (g/day) 0.85 ± 0.02a 0.77 ± 0.17a 0.79 ± 0.07a 0.76 ± 0.11a 

FCR  1.36 ± 0.01b 1.16 ± 0.06a 1.26 ± 0.08ab 1.26 ± 0.15ab 

PER 1.84 ± 0.01a 2.13 ± 0.35b 1.99 ± 0.12ab 1.96 ± 0.04a 

Feed Intake (g) 40.79 ± 1.16a 31.82 ± 6.61a 34.87 ± 1.75a 33.86 ± 4.55a 

Protein Intake (g) 16.31 ± 0.47b 12.73 ± 2.64a 13.95 ± 0.70ab 13.54 ± 1.82ab 
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RESULTS

Table 1: Growth performance and feed utilisation of C. gariepinus 

fed with D. ciliolata extract at various inclusion levels

Parameters Control  DCE-0.25 DCE-0.5 DCE-1.0 

WBC (103/ µl) 137.07 ± 15.96a 164.53 ± 12.27b 145.27 ± 4.37ab 142.63 ± 12.69a 

RBC (106/µl) 2.53 ± 0.25a 3.23 ± 0.21b 2.90 ± 0.1ab 2.60 ± 0.30a 

Protein (g/l) 41.43 ± 3.01a 43.27 ± 5.32a 37.77 ± 1.10a 41.03 ± 4.12a 

LDL-C (mmol/l) 0.37 ± 0.12a 0.23 ± 0.06a 0.33 ± 0.06a 0.40 ± 0.10a 

HDL-C (mmol/l) 1.63 ± 0.12a 1.80 ± 0.30a 1.60 ± 0.20a 1.57 ± 0.31a 

ALP (U/l) 16.30 ± 1.61a 17.67 ± 1.20a 26.03 ± 1.68b 26.43 ± 3.04 b 

ALT (U/l) 38.90 ± 7.30a 43.00 ± 11.96a 41.33 ± 4.71a 38.30 ± 0.95a 
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Table 2: Effects of D. ciliolata extracts on haemato-biochemical indices 

of C. gariepinus

Figure 1: Effects of D. ciliolata ethanol extract on antioxidant enzymes activities in C. gariepinus. (A) 

superoxide dismutase (SOD); (B) Reduced glutathione (GSH); (C) Catalase (CAT); (D) malondialdehyde 

(MDA) levels. Data are presented as mean ± S.D (n=3) and different superscript on top bars indicate the 

significant differences between experimental groups (p < 0.05). 

Figure 2: Effects of D. ciliolata ethanol extract on cytokines production in C. gariepinus. (A) TNF-α (B) IL-1β 

(C) IL-6. Data are presented as mean ± S.D of three replicates; different superscripts on top bars indicate 

the significant differences between experimental groups (p < 0.05). 

DISCUSSION

At the end of the feeding trial, significantly reduced feed conversion ratio and increased protein efficiency ratio were 

recorded in fish fed DCE-based diets when compared to the control (p < 0.05). Erythrocytes and leukocytes counts were 

significantly higher (p < 0.05) in C. gariepinus fed DCE-0.25 and DCE-0.5 diets compared to the control. The liver function 

enzyme, alkaline phosphatase (ALP), was significantly higher (p < 0.05) in fish fed DCE-0.5 and DCE-1.0 diets than fish fed 

control diet. Dietary DCE improved enzymatic and non-enzymatic antioxidant activities and decreased malondialdehyde 

(MDA) levels in C. gariepinus. Cytokines such as Tumour Necrosis Factor – alpha (TNF-α), Interleukin-1 Beta (IL-1β), and 

Interleukin-6 (IL-6) were elevated in fish fed DCE-based diets when compared to the control.
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• The inclusion of DCE in C. gariepinus diet decreased the quantity of feed 

needed for synthesizing body protein. This might be due to the presence of 

saponins in DCE, since saponins have been found to promote digestive 

enzymes activities (Francis et al. 2005).

• The improved antioxidant activities in C. gariepinus fed DCE might be due 

to the presence of phenolic compounds such as tannin. The brown 

seaweeds are found to be rich in phlorotannins, a unique type of tannin, 

which could act as electrons donor (O’sullivan et al. 2011; Abdelhamid et 

al. 2018).

• The ability of DCE to stimulate immune responses may be due to the 

presence of alkaloids and glycosides, which have been reported as the 

main active metabolites responsible for the immunostimulatory properties 

of plant extracts (Galina et al. 2009).
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