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ABSTRACT

Seaweeds are becoming vital feed materials due to their high concentration of nutrients and active secondary
metabolites. In this context, the brown seaweed Sargassum wightii extract (SWE) was included in Clarias
gariepinus diets to investigate its effects on growth rate, nutrient utilization, haemato-biochemical indices,
antioxidant activities and immune responses. Four experimental diets with different levels (control- 0 %,
0.25 %, 0.5 %, and 1.0 %) of SWE were fed to four experimental groups of C. gariepinus juvenile (mean initial
weight 14.50 ± 0.00 g) for 28 days. At the end of the feeding trial, there was no significant difference
(p>0.05) in the growth performance of fish groups fed SWE and the control group. However, there were
significant differences (p<0.05) in feed conversion ratio and protein efficiency ratio between the control
and SWE groups. Erythrocytes, leukocytes, haemoglobin, lymphocytes, and high-density lipoprotein
cholesterol in fish fed SWE supplemented diets were significantly higher (p<0.05) than control. Notably,
the liver function enzyme such as alkaline phosphatase was significantly higher (p<0.05) in fish fed SWE
diets when compared to the control group. There was higher significant variation (p<0.05) in hepatic
antioxidant enzymes activities across all diets. It was also observed that TNF-á, IL-6 and IL-â increased
significantly in the liver of C. gariepinus fed SWE supplemented diets compared to control. Therefore,
these results suggest that inclusion of S. wightii extract in the fish diet could improve the immune status
and reduced oxidative stress of C. gariepinus.

KEYWORDS: C. gariepinus; S. wightii; Phytochemicals; Antioxidative properties; Blood profile;
Immunostimulatory effects

INTRODUCTION

In recent years, there has been a focus on envi-
ronmentally friendly and sustainable techniques of
aquaculture disease management procedures. Such
sustainable technique includes the use of terrestrial
plant and medicinal herbs as supplements and/or anti-
biotics rather than antibiotics and chemicals in aquac-
ulture due to several factors including lower cost,
readily available, lesser side effects on fish health, and
the aquatic environments (Reverter et al., 2014). Fur-
thermore, marine flora, although being
underexploited, also represents abundant sources of
carotenoids, polysaccharides, fatty acids, acetogenins,
amino acids, peptides, vitamins, and phenolic com-
pounds (La Barre et al., 2010; Moghadamtousi et al.,
2015). Specifically, marine macroalgae also known as
seaweed consist of variety of bioactive substances

that have persisted in them through evolutions and
have enabled them to adapt to a variety of environ-
mental challenges, for example, substances such as
carotenoids present in seaweeds protect them from
excessive light, tocopherols protect them from oxi-
dative stress, phycocyanins and phycobiliproteins are
used in defence against pathogens and glycerol pro-
tect from osmotic stress caused by changes in salin-
ity (Kumar et al., 2008). These secondary metabo-
lites have been found to possess vast biologically
activities (antiviral, anthelmintic, antifungal, and an-
tibacterial) that could render them valuable for appli-
cation as pharmaceuticals and nutraceuticals in the
aquaculture industries (Shibata et al., 2002; Giddings
et al., 2015).

The brown seaweeds, one of the three main taxo-
nomic groups, are receiving a lot of interest since
their areal production is substantially higher than that
of green or red algae, they may contain a higher
amount of phenolic chemicals, a complex type of
polysaccharide, exceptionally high biological activity,



26 Copyright @ 2024, Indonesian Aquaculture Journal, p-ISSN 0215-0883; e-ISSN 2502-6577

The Effect of Dietary Supplementation..... (Ademola Zaid Aderolu)

and a more powerful antioxidant capacity than the
green and red seaweed. (Generaliæ et al., 2019). Sar-
gassum, a genus of brown seaweed (Phaeophyta) in
the family Sargassaceae, comprises of about 400 spe-
cies. Sargassum species are floating seaweed distrib-
uted widely across the world’s oceans and are impor-
tant because of their dietary and medicinal values
(Mattio & Payri, 2011). Sargassum wightii, found in
shallow coastal waters in the littoral and sublittoral
areas of the tropical region throughout the year, is
an important species of the family (Devi et al., 2014;
Deepak et al., 2018). S. wightii contains large amount
of natural bioactive compounds such as flavonoids,
polyphenols and alkaloids that could promote its an-
timicrobial, antioxidant and immunostimulatory ac-
tivities and therefore justifies its applications as feed
supplements to promote the well-being of cultured
fish species (Deepika, 2017; Almeida et al., 2020;
Afreen et al., 2023). Previous studies had reported
that Sargassum spp. extracts possesses potent anti-
bacterial activities against aquaculture important fish
pathogens (Baleta et al., 2011; Bolaños et al., 2017).

Clarias gariepinus (Burchell, 1822) is a widely dis-
tributed cultured fish species which is easily avail-
able and highly valuable in sub-Saharan Africa for many
reasons including easy propagation, rapid growth, and
consumers’ demand (Dauda et al., 2018). In addition,
C. gariepinus is widely cultured due to its resilience
and high adaptiveness. Nevertheless, disease out-
break in catfish farms that are caused by infectious
organisms have been reported (Mbokane et al., 2022).
Since, the use of antibiotics and chemicals have been
restricted for use in fish farming, it is of utmost im-
portance to identify eco-friendly and biodegradable
feed supplements that could sustainably improve the
health status of C. gariepinus. Hence, the aim of this
study was to investigate the effect of ethanolic ex-
tract of Sargassum wightii on the growth perfor-
mance, nutrient utilization and health status of Clarias
gariepinus.

MATERIALS and METHODS

Sample collection

Sargassum wightii was collected from Taqwa Bay,
along the West Mole (Latitude 6° 392 N Longitude 3°
402 E), near Lagos harbour, Nigeria. The specimen
was identified at the Phycology unit of the Depart-
ment of Marine sciences, University of Lagos and a
representative specimen was kept for reference pur-
poses. They were washed thoroughly with clean wa-
ter to remove dirt. S. wightii plant was air-dried for
three days then pulverized using a mill. The pulver-
ized plant material was packed using a Ziploc bag and
stored at room temperature until further use.

Solvent Extraction

Firstly, 200 ml of 95 % ethanol was added to 20 g
of powdered S. wightii in a 250 ml conical flask and
constantly agitated for 72 h. The mixture was sieved
using a filter paper and residue was re-extracted. The
filtrate was obtained, combined and evaporated to
dryness in a hot air oven at 60oC S. wightii extract
(SWE) was stored in a stoppered bottle at 4oC until
further use.

Qualitative and Quantitative Phytochemistry

The extract obtained from S. wightii was analysed
for the absence or presence of alkaloids, tannins,
phlobatannins, saponins, phenols, glycosides, fla-
vonoids, steroids and terpenoids using standard pro-
cedures (Harborne, 1998).

In vitro antioxidative potential of SWE

The antioxidative capacity of SWE was initially
evaluated using three in vitro methods as earlier de-
scribed by Thaipong et al., (2006). These includes 2,2-
diphenyl-1- picrylhydrazyl (DPPH) radical scavenging
assay, 2,2-azinobis-(3-ethylbenzothiazoline-6-sul-
fonate) (ABTS) radical cation decolourization assay
and Ferric reducing antioxidant power (FRAP) assay.
Experiments were in triplicate and ascorbic acid was
used as the reference compound.

Experimental diet composition

Experimental diets with estimated crude protein
and lipid levels of 37 % and 10 % respectively, were
supplemented with SWE at various graded levels as
shown in Table 1. They include SWE-0 (control (with-
out S. wightii extract)), SWE-0.25 (0.25 %), SWE-0.5
(0.5 %) and SWE-1.0 (1.0 %). All ingredients to prepare
the basal diet were procured from Agege local mar-
ket, Lagos state, Nigeria. The ingredients were milled
separately, measured, mixed proportionally and thor-
oughly. Hot water was added to the compounded feed
to aid starch gelatinisation and the homogeneous
mixture was pelleted at the fish feed processing unit
of the Department of Marine Sciences, University of
Lagos, Nigeria, using a feed pelletizer fitted with a 2
mm die. The feeds were air-dried, packed in sealed
labelled Ziploc bags and stored at 40C until further
use.

Experimental conditions

A total of four hundred Clarias gariepinus juve-
niles were procured from a reputable fish farm (Ak-
Marrash fish farm, Egbe, Lagos state, Nigeria.) and
conveyed in a 50 L gallon with constant aeration to
the wet laboratory of the Department of Marine Sci-
ences, University of Lagos. Acclimatization of the fish
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was carried out in 800 L rearing tank and fed with the
basal diet (SWE-0) for a period of 14 days. After accli-
matization, one hundred and twenty fish with initial
weight of 14.50 ± 0.15 g per fish were randomly
allocated in plastic tanks at the rate of ten fish per
tank and three replicates for each experimental group.
Each experimental group was fed with their assigned
diet thrice daily (8:00 am, 1:00 pm, 6:00 pm (WAT)) to
apparent satiation for 28 days. Water exchanged was

done every other day with dechlorinated water from
borehole to maintain good water quality. The dis-
solved oxygen ranged from 5.0 to 6.0 mg/L, pH ranged
from 7.0 to 8.1 and temperature ranged from 27.9 °C
to 28.7 °C all through the experimental period.

Growth and Nutrient Utilization Study

The growth performance and nutrient utilization
indices were calculated following Bekhan et al. (2006).

Table 1: The composition of experimental diet

SWE = S. wightii extract

Ingredients % SWE-0 SWE-0.25 SWE-0.5 SWE-1

Fish meal 20 20 20 20

Soybean meal 25 25 25 25

Groundnut cake 25 25 25 25

Maize 10 9.75 9.5 9

Noodle waste 15 15 15 15
Palm oil 4 4 4 4
Premix 0.5 0.5 0.5 0.5
Dicalcium Phosphate 0.2 0.2 0.2 0.2

Methionine 0.2 0.2 0.2 0.2

Lysine 0.1 0.1 0.1 0.1

SWE 0 0.25 0.5 1.0

Total 100 100 100 100

Crude Protein (%) 37.29 37.27 37.24 37.19

Crude Lipid (%) 10.14 10.13 10.12 10.10

Blood Collection for Laboratory Studies

Fish feeding was stopped 24 h before sampling;
blood was collected from the caudal vein of randomly
selected fish using a 2 ml syringe. The blood was
immediately put into EDTA and plain bottles for
haematological and biochemical analysis respectively.
For tissue collection, fish was sacrificed, and the har-
vested liver was transferred to plain bottles contain-
ing 2 ml of ice-cold buffer (Dulbecco’s phosphate-buff-

ered saline (DPBS)). The tissues were homogenized
in DPBS, and homogenates were centrifuged (40C, 14
000 rpm, 10 min) to obtain the supernatant which
was aliquoted and stored at -20 ! till further analysis.

Haematological Analysis

Red blood cells (RBCs) and white blood cells (WBCs)
were counted using Neubaeur haemocytometer. Hae-
moglobin concentration was measured by the

Mean weight gain (MWG, g) = Final body weight (g) – Initial body weight (g) (1)

Specific growth rate (SGR, %/day) = (2)

Feed conversion ratio (FCR) = (3)

Protein efficiency ratio (PER) = (4)

Where Protein intake (PI) = (5)
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cyanomethaemoglobin spectrophotometry method
while Lymphocytes and granulocytes were measured
by Giemsa staining method and identified under light
microscopy.

Biochemical Analysis

Total protein, albumin, triglycerides, cholesterol,
HDL-C (high-density lipoprotein cholesterol), LDL-C
(low-density lipoprotein cholesterol), alanine ami-
notransferase and alkaline phosphatase were analysed
at the research laboratory of the Department of Clini-
cal Chemistry, University of Lagos using a biochemi-
cal analyser (Erba Mannheim XL 200).

Determination of hepatic antioxidants
responses and Malondialdehyde (MDA) levels

Superoxide dimustase (SOD) activity was measured
according to Misra & Fridovich (1972) method. Cata-
lase activity was evaluated using the colorimetric as-
say previously described by Goth et al. (1991). Glu-
tathione-S-transferase (GST) activity was determined
following the procedures earlier described by Habig
et al. (1974). The concentration of reduced glutathione
(GSH) in hepatic tissue was measured according to
Jollow et al. (1980) method. Malondialdehyde (MDA)
level in tissue homogenates was determined follow-
ing the procedures earlier described by Nagababu et
al. (2010).

Enzyme-Linked Immunosorbent assay (ELISA)
for determination of IL-6 and TNF-á

The tissue homogenate supernatant was analysed
for levels of TNF-á (Tumor Necrosis Factor alpha), IL-
1â (Interleukin-1 beta) and IL-6 (Interleukin-6) using
respective ELISA kits (BioLegend, USA) with a sensi-
tivity limit of 4 pg/ml. The assay was carried out fol-
lowing the manufacturer’s protocols and absorbance
read at 450 nm using a LT-4500 microplate reader.

The concentration of TNF-á, IL-1â and IL-6 from the
hepatic homogenates were extrapolated from the
standard curves of TNF-á, IL-1â and IL-6 and expressed
as pg/ml.

Statistical analysis

Data are expressed as Mean ± SD of three repli-
cates (n = 3) and were applicable, subjected to one-
way ANOVA followed by post-hoc Duncan’s multiple
comparison test of means (p < 0.05). Means were
considered statistically significantly different when P
< 0.05. Statistical analysis was carried out using SPSS
(version 22.0).

RESULTS AND DISCUSSION

Phytochemical constituents and in vitro
antioxidant potential of SWE

There are increasing number of research with simi-
lar conclusions that plant extracts are suitable alter-
natives with great potential to lessen the usage of
synthetic chemicals (mainly antibiotics) in aquacul-
ture due to their associated risks (Gabriel, 2019). As
shown in Table 2, SWE contains relatively high amount
of the tested phytochemicals such as alkaloid, tannins,
saponin, phenol, glycoside and flavonoid. Similar
phytochemicals have been reported to be present in
other brown seaweed species (Chandini et al., 2008;
Marimuthu et al., 2012). As shown in Figure 1, 2,2-
diphenyl-1- picrylhydrazyl (DPPH) scavenging activi-
ties of SWE was comparable to ascorbic acid. The
inhibition percentage of DPPH free radicals increased
with higher concentration of the SWE. At 100 µg/ml
of SWE the inhibition was at 90% while the inhibition
capacity of ascorbic acid was 87%. As shown in Fig-
ure 2, the ferric ion-reducing power of SWE increased
in a concentration-dependent manner and was com-
parable to ascorbic acid. Furthermore, Figure 3 shows
that SWE exhibited moderate ABTS scavenging activ-

Table 2: Phytochemical constituents of S. wightii extract

Tests (mg/100g)

Alkaloid 32.22 ± 0.03

Tannin 40.26 ± 0.12

Phlobatannin 26.34 ± 0.01

Saponin 44.50 ± 0.57

Phenol 32.41 ± 0.40

Cardiac glycoside 38.10 ± 0.01

Flavonoid 21.36 ± 0.01

Steroid 20.36 ± 0.03

Terpenoid 41.01 ± 0.06
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ity in a concentration-dependent manner and was
comparable to ascorbic acid. As observed in this study,
SWE exhibited the potent capacity to scavenge free
radicals generated by the in vitro assays and there-
fore substantiates the fact that seaweeds contain
bioactive compounds with high antioxidant activity.
The antioxidant capacity of brown seaweeds has been
attributed to the presence of tannins such as
phlorotannin, as they can function as hydrogen and
electron donors (Ahn et al., 2004). Furthermore,
Abdelhamid et al. (2018) reported that phlorotannin-

rich extracts from brown seaweeds displayed strong
antioxidant activities against DPPH and ABTS free
radicals.

Dietary effects of SWE on growth performance
and nutrient utilization

The growth and nutrient utilization parameters
of C. gariepinus juveniles fed dietary S. wightii ex-
tract are shown in Table 3. There was no significant
difference (p>0.05) in the mean weight gain across
all experimental group. However, feed conversion ratio

Figure 1. DPPH scavenging activity of S. wightii and ascorbic acid.

Figure 2. Ferric ion reducing power (FRAP) of S. wightii extract and ascorbic acid.

Figure 3. ABTS radical scavenging activity of S. wightii extract and ascorbic acid.
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(FCR) was lowest in fish fed control diet (SWE-0) which
was significantly differently (p<0.05) from other ex-
perimental groups. Amongst fish fed SWE diet, SWE-
1.0 had the lowest FCR and was significantly differ-
ent (p<0.05) from SWE-0.25 and SWE-0.5. Protein
efficiency ratio (PER) was significantly higher (p<0.05)
for SWE-0 group than other experimental groups.
Similarly, Schleder et al. (2018) had earlier described
the non-significant effects of dietary administration
of the brown seaweeds S. filipendula and Undaria

pinnatifida on Litopenaeus vannamei growth perfor-
mance. Contrarily, Ashour et al. (2020) reported en-
hanced growth and feed utilisation of Oreochromis
niloticus fed diets supplemented with seaweed ex-
tracts. It has been postulated that the blends of phy-
togenic compounds might have an antagonistic ef-
fect on growth response in fish, and these could be
due to high concentrations of phytochemicals with
unpleasant taste and/or smell in the mixture
(Drewnowski&Gomez-Carneros 2000;Aanyuetal.,2020).

Values along row with different superscripts are statistically different (p < 0.05). Mean weight gain (MWG); Initial body weight
(IBW); Final body weight (FBW); Specific growth rate (SGR); Relative weight gain (RWG); PER = Protein efficiency ratio; Feed
conversion ratio (FCR); Protein intake (PI); Feed intake (FI)

Dietary effects of SWE on haemato-biochemical
indices

An accurate method for determining the physi-
ological and health status of fish is the study of the
haemato-biochemical indicators which could reflect
the effects of feed supplements and additives (Fazio,
2019). The effects of SWE on C. gariepinus haemato-
biochemical indices are presented in Table 4. Dietary
SWE significantly increased (p<0.05) Haemoglobin,
lymphocytes, WBC and RBC counts in a dose-depen-
dent manner in C. gariepinus. However, dietary SWE
did not cause a significant difference (p>0.05) in se-
rum protein, albumin, triglyceride, LDL-C and ALT lev-
els. Cholesterol, HDL-C and ALP significantly increased
(p<0.05) as the dietary inclusion level of SWE in-
creases. The dietary administration of SWE mediated
increased haemoglobin leukocytes and erythrocytes
levels which are indicators of improved health status
of experimental fish (Esmaeili et al. 2021). In line with
this finding, Zeraatpisheh et al. (2018) had reported
enhanced haematological indices in Oncorhynchus
mykiss fed diets containing brown seaweed extract.
It is proposed that seaweed extracts rich in polyphe-
nols could induce erythropoiesis and leucopoiesis
processes, thereby contributing to the competency
of the immune system (Bulfon et al., 2013; Ibe et al.,
2022). Furthermore, dietary SWE did not alter serum
protein, albumin, triglycerides and LDL-C levels but

significantly increased cholesterols and HDL-C. In-
crease in HDL-C is an indicator that excessive pro-
duction of cholesterol will be expelled thereby pre-
venting the occurrence of atherosclerosis (Fikenzer
et al., 2018). Also, serum metabolic enzymes such as
ALP and ALT reflect the functional status of the liver
and indicators of liver injury (Ingawale et al. 2014).
As observed, the inclusion of SWE in C. gariepinus
diet did not alter ALT level, however higher inclusion
levels of SWE (SWE-0.5 and SWE-1.0) caused signifi-
cant increase in ALP level in the fish serum. Similarly,
Pratheepa et al. (2010) recorded an elevation in se-
rum ALP level of Cyprinus carpio fed diets supple-
mented with Aegle marmelos leaf extract.

Hepatic antioxidants responses and MDA levels
of C. gariepinus fed SWE supplemented diets

The antioxidant system combats free radicals and
therefore prevents the oxidation of cellular compo-
nents such as lipids, proteins and nucleic acids (Valko
et al., 2007; Zhang et al., 2019). As shown in Table 5,
GST, SOD and MDA levels were not significantly dif-
ferent across all diets. However, experimental group
fed S. wightii extract had significantly higher (p<0.05)
glutathione level and catalase activity in liver tissue
when compared to SWE-0 group. Fish fed diets supple-
mented with SWE had undisrupted redox homeosta-
sis and enhanced catalase activities, suggesting higher

Table 3. Growth performance and nutrient utilisation of C. gariepinus fed S. wightii extract at various inclu-
sion levels.

PARAMETERS SWE-0 SWE-0.25 SWE-0.5 SWE-1.0

IBW(g)
FBW(g)
MWG
FI(g)
FCR
SGR(%/day)
PI(g)
PER

14.43±0.06a

40.68±1.21a

26.22± 1.24a

31.98±1.75a

1.20 ± 0.10a

2.94± 0.14a

12.78±0.70a

2.07± 0.15b

14.50±0.00a

35.88±2.14a

21.40 ± 2.11a

38.53±4.48b

1.57± 0.21b

2.60± 0.17a

15.41±1.80b

1.57± 0.15a

14.47±0.06a

36.21±2.61a

21.78 ± 2.70a

34.50±1.99ab

1.57± 0.12 b

2.63± 0.22a

13.80±0.80ab

1.63± 0.12ab

14.43±0.06a

37.96±4.24a

23.54± 4.19a

33.90±0.85ab

1.33± 0.23 ab

2.77± 0.32a

13.56± 0.34ab

1.93± 0.38ab
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Table 4. Haemato-biochemical indices of C. gariepinus fed of S. wightii extract.

Data expressed as mean ± SD, values along row with the same superscript were not significant different (p > 0.05). WBC-
white blood cells, LYMPH- Lymphocytes, GRAN- Granulocytes, HB- haemoglobin, RBC- red blood cells, PRO- Protein, ALB-
Albumin, MCV- mean corpuscular volume. ALB- albumin, CHOL- cholesterol, HDL-C- high-density lipoprotein cholesterol, TRIG-
triglycerides, LDL-C- low-density lipoprotein cholesterol, ALP- Alkaline phosphatase, ALT-alanine transaminase.

Table 5: Effect of SWE on hepatic antioxidants and MDA levels of C. gariepinus

Superoxide dismutase (SOD); Catalase (CAT); Reduced glutathione (GSH); Glutathione-S-Tranferase (GST); (E) 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).

Values along rows with the same superscript are not significantly different (p > 0.05).

efficiency to neutralise hydrogen peroxides and im-
pede lipid peroxidation. This implies that SWE had the
capacity to scavenge free radicals and promoted
antioxidative activities in vitro and in vivo respectively.

Effect of dietary SWE on C. gariepinus immune
responses

Cytokines are small proteins that serve as signal-
ling molecules, allowing cells of the immune system
to communicate with each other. TNF-á contributes
to the limitation of pathogen multiplication and faster
clearance in the liver (Zou et al., 2016), IL-6 mediates

physiological functions (Hodge et al., 2005) while IL-
1â plays important role in regulating monocytes and
macrophages (Corripio-Miyar et al., 2007). As pre-
sented in Table 6, the supplementation of C.
gariepinus diets with SWE caused significant increases
the production of IL-1â, IL-6 and TNF-á in hepatic tis-
sue. TNF-á production significantly increased (p<0.05)
in fish fed SWE diets when compared to the control
(SWE-0), however, there was no significant different
amongst SWE dietary groups. IL-1â was significantly
different (p<0.05) across all dietary groups with SWE-
0.25 inducing the highest production (27.19 ± 0.28)

Parameters SWE-0 SWE-0.25 SWE-0.5 SWE-1.0

WBC (103/ µl) 125.53 ± 3.76a 139.63 ± 3.27b 151.97 ± 4.56 c 161.50 ± 4.29 d

LYMPH (%) 0.43 ± 0.15a 0.47 ± 0.06a 1.20 ± 0.10b 1.23 ± 0.21b

GRAN (%) 76.60 ± 4.69a 73.77 ± 2.27a 84.13 ± 11.49a 81.43 ± 9.69a

HB (g/dl) 8.53 ± 1.54a 10.33 ± 0.21b 12.23 ± 0.58c 12.60 ± 0.62c

RBC (106/µl) 2.12 ± 0.37a 2.71 ± 0.37b 2.98 ± 0.23bc 3.16 ± 0.12c

PRO (g/l) 49.45 ± 7.37a 51.10 ± 9.01a 43.23 ± 3.53a 45.10 ± 4.16a

ALB (g/l) 16.47 ± 3.29a 16.30 ± 3.73a 12.80 ± 1.13a 14.27 ± 2.15a

TRIG (mmol/l) 1.83 ± 0.12a 1.87 ± 0.06a 1.93 ± 0.23a 1.93 ± 0.45a

CHOL (mmol/l) 1.43 ± 0.23a 1.47 ± 0.32a 1.90 ± 0.20ab 2.00 ± 0.17b

HDL-C (mmol/l) 1.43 ± 0.23a 1.47 ± 0.32a 1.90 ± 0.20ab 2.00 ± 0.17b

LDL-C (mmol/l) 0.43 ± 0.06a 0.60 ± 0.10a 0.60 ± 0.06a 0.63 ± 0.15a

ALP 15.03 ± 1.59a 14.83 ± 1.96a 23.37 ±1.95b 22.53 ± 1.00b

ALT 38.90 ± 7.30a 43.00 ± 11.96a 41.33 ± 4.71a 38.30 ± 0.95a

Parameters SWE-0 SWE-0.25 SWE-0.5 SWE-1.0

SOD 0.49 ± 0.03b 0.51 ± 0.02b 0.48 ± 0.05b 0.31 ± 0.04a

CAT 13.53 ± 0.76a 15.70 ± 0.41bc 14.74 ± 0.61ab 16.57 ± 1.06c

GSH 3.80 ± 0.36a 4.93 ± 0.58ab 5.27 ± 0.64b 6.13 ± 0.80c

GST 0.45 ± 0.07a 0.53 ± 0.04a 0.51 ± 0.05a 0.44 ± 0.06a

MDA 0.77 ± 0.01a 0.81 ± 0.14a 0.82 ± 0.08a 0.80 ± 0.10a

Table 6. Immune responses of C. gariepinus fed graded levels of S. wightii extract.

Parameters SWE-0 SWE-0.25 SWE-0.5 SWE-1.0

TNFα 5.09 ± 0.53a 8.62 ± 0.45b 7.01 ± 0.85b 8.58 ±1.34b

IL-1β 23.18 ± 3.46b 27.19 ± 0.28c 23.62 ± 1.85bc 15.08 ± 0.89a

IL-6 23.30 ± 2.33b 26.59 ± 2.95b 32.48 ± 1.58c 9.99 ± 0.68a



32 Copyright @ 2024, Indonesian Aquaculture Journal, p-ISSN 0215-0883; e-ISSN 2502-6577

The Effect of Dietary Supplementation..... (Ademola Zaid Aderolu)

of IL-1â, followed by SWE-0.5 (23.62 ± 1.85) while
the lowest production of IL-1â was in fish fed SWE-
1.0 diet. Also, IL-6 increases in SWE-0.5 dietary group
and was significantly different (p<0.05) from other
dietary groups. As observed, SWE induced the pro-
duction of the cytokines in C. gariepinus, suggesting
improved immunity. Lee et al., (2020) reported that
extract of the brown seaweed Sarcodia suiae up-regu-
lated the expression of IL-1â and TNF-á in O. niloticus.
SWE capacity to stimulate immune responses may
be due to the occurrence of glycosides and alkaloids,
which are found to be major bioactive compounds
responsible for the immunostimulatory properties
of plant extracts (Galina et al., 2009).

CONCLUSION

S. wightii extract is a rich source of phenolic com-
pounds with great potentials to improve the physi-
ological status of cultured fish species. This study
indicated that the inclusion of S. wightii extract in C.
gariepinus diet stimulated immune responses and
improved antioxidant activities of C. gariepinus.
Therefore, SWE possesses potential for application
as feed additive in the aquaculture industry.
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