
Lipids are used to provide the energy to cover the metabolic needs and to provide essential fatty acids,
which are important for membrane function [12]. Fats may contain high level of long chain polyunsatu-
rated fatty acids, which are prone to peroxidation [8] and will interact with the antioxidant defense sys-
tem [1]. There is contradiction in the literature about whether the intake of fish oil enhance [7] or deplete
[4] tissue antioxidant defenses and the glutathione redox system in different organisms. The aim of the
present study was to examine the effects of different dietary oils on parameters of the lipid peroxide state
and the glutathione redox system in C. gariepinus fingerlings.
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MATERIALS AND METHODS

Purified diets were formulated as follows: Diet 1 (control) contained 35 g cod liver
oil (CLO) and 45 g soybean oil (SOY) per kg diet; diet 2 (H-CLO) contained 60 g
kg–1 CLO and 20 g kg–1 SOY; and diet 3 (H-SOY) contained 60 g kg–1 SOY and 20
g kg–1 CLO (Table 1).

Clarias gariepinus fingerlings (body weight 3.16–3.88 g) were divided randomly
at a stocking density of 30 fish per container (15 liters each). The water temperature
was 27±1.0 °C. Daily specific growth rate (SGR; % body weight day–1) and feed con-
version ratio (FCR) was calculated. Glutathione peroxidase (GSHPx) activity was
measured in the 10,000 g superna-tant fraction of whole fish homogenate (1 : 9 in
physiological saline) using the method of [5]. The enzyme activity was expressed as
nmol glutathione oxidation per minute at 25 °C and it was calculated to the protein
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content, which was measured using the Folin-phenol reagent [6]. The reduced glu-
tathione (GSH) content was determined based on the method of [10], while glu-
tathione disulfide (GSSG) was determined using the assay of [11]. Malondialdehyde
(MDA) content was measured with the assay of [9]. Fatty acid composition of the
diets was measured after [2], according to the [3]. All data were subjected to one-way
variance analysis, and differences between means was calculated with the Tukey test
at a 95% interval of confidence (P < 0.05).

Table 1
Nutrient content and fatty acid composition of diets

Item Control H-CLO H-SOY

Fat content (g kg–1) 80 83 85
Protein content (g kg–1) 463 460 465
Ash content (g kg–1) 87 84 88

Fatty acids (%)
Saturated
C14:0 Miristic acid 2.00 3.54 1.26
C15:0 Pentadecaenoic acid 0.18 0.39 0.12
C16:0 Palmitic acid 11.50 12.59 11.01
C17:0 Heptadecanoic acid 0.37 0.58 0.26
C18:0 Stearic acid 3.26 2.89 3.48
C20:0 Arachidic acid 0.28 0.23 0.31
C22:0 Behenic acid 0.26 0.16 0.30
Total 17.84 20.38 16.74

Unsaturated
C16:1n-7 Palmitoleic acid 2.80 4.92 1.74
C18:1n-9 Oleic acid 20.00 18.04 20.83
C20:1n-9 Eicosenoic acid 2.57 4.47 1.72
C22:1n-9 Erucic acid 0.28 0.51 0.18
C24:1n-9 Nervonic acid 0.36 0.64 0.23
Total 26.01 28.58 24.70

Unsaturated (n-3)
C18:3n-3 a-Linolenic acid 5.18 3.55 5.98
C20:5n-3 Eicosapentaenoic acid 4.32 7.70 2.62
C22:6n-3 Docosahexaenoic acid 6.30 11.62 3.87
Total 15.80 22.87 12.47

Unsaturated (n-6)
C18:2n-6t Linolelaidic acid 0.25 0.44 0.17
C18:2n-6c Linoleic acid 35.64 19.79 43.18
C20:2n-6 Eicosadienoic acid 0.24 0.39 0.16
C20:4n-6 Arachidonic acid 4.22 7.55 2.58
Total 40.35 28.17 46.09



RESULTS AND DISCUSSION

The only notable differences between the H-CLO and H-SOY diets were the pre-
ponderance in n-3 or n-6 PUFAs and the degree of unsaturation, which was higher in
the diets containing H-CLO. The different diets did not cause changes in the final
weight, except in the case of H-SOY, which showed significantly heavier final
weight. SGR was significantly lower in the H-SOY group, compared to both the con-
trol and the H-CLO groups. The FCR were moderately lower in the treated groups as
compared to the control (Table 2).

GSH content did not change significantly (Table 3) as effect of treatment but
decreased in HCLO group as effect of aging. It means that the organism maintain the
free sulfhydryl group content of the tissues. The lower GSH content in HCLO group
means that the different fatty acid profile and susceptibility to oxidation, caused dif-
ferent rate of oxygen free radical formation. GSSG content was significantly higher
in HCLO group also effect of aging (Table 3). That finding support the above-men-
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Table 2
Growth performance of the African catfish fingerlings fed
on different dietary fat sources for 30 days (mean ± SD)

Parameter Control H-SOY H-CLO

Initial weight (g) 3.65±0.08 3.88±0.11 3.70±0.03
Final weight (g) 11.63±0.46a 11.22±0.10a 11.80±0.22a

SGR % (d–1) 3.86±0.20a 3.56±0.07b 3.86±0.09a

FCR 1.80±0.11a 1.69±0.25a 1.60±0.15a

Values with same superscripts in the same row are not significantly
different (P < 0.05).

Table 3
Malondialdehyde, glutathione content and glutathione peroxidase activity

of the African catfish fingerlings fed on different dietary fat sources for 30 days (mean ± SD)

GSH1 GSSG1 GSH/GSSG GSHPx2 MDA3

Initial 362.78 ± 3.71a 7.87 ± 0.38a 46.13 ± 2.30a 1.15 ± 0.15ac 10.14 ± 0.33a

Control-30d 300.64 ± 44.34a 6.40 ± 1.42a 50.71 ± 21.67a 0.82 ± 0.50a 4.85 ± 1.53b

H-CLO-30d 264.50 ± 2.81c 17.04 ± 0.53b 15.53 ± 0.60a 0.70 ± 0.06a 3.01 ± 0.14b

H-SOY-30d 344.60 ± 8.04a 6.36 ± 0.16a 54.20 ± 1.00a 1.44 ± 0.05bc 5.35 ± 0.10b

Values with same superscripts in the same column are not significantly different (P < 0.05).
Abbreviations: GSH = reduced glutathione; GSSG = glutathione disulphide; GSHPx = glutathione per-

oxidase; MDA = malondialdehyde.
1(μmol g–1 protein).
2 (u g–1 protein).
3 (mmol g–1).
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tioned hypothesis regarding the oxidative processes of different fat sources.
GSH/GSSG ratio decreased as effect of aging also as fat source in HCLO group
(Table 3). GSHPx activity did not change as an effect of aging but it increased sig-
nificantly as an effect of HSOY supplementation (Table 3). This is in contrast to
another study which showed that GSHPx activity in the livers of rats fed on dietary
fish oil decreased significantly [10, 23, 32]. MDA content decreased as effect of
aging but did not change as effect of different fat sources. The results suggest our
hypothesis that different fatty acid profiles cause different levels of susceptibility to
fatty acid oxidation [7] and oxygen free radical formation, which activate /deplete the
glutathione redox system, mainly as an effect of aging and/or CLO supplementation.
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