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Effects of Soya Bean Oil and Vitamin C on Lipid Peroxidation
and Antioxidant Biomarkers in Ethanol -Induced Oxidative
Stress in Wistar Rats.
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Abstract: The aim of this experiment is to investigate the effects of Soya bean oil and vitamin C on Ethanol induced oxidative stress in Wistar rats was evaluated. Oxidative stress was induced by oral administration of
20% ethanol 5mL/kg bw. The treatment lasted for 28 days, at the end of the treatment, the rats were fasted
overnight and blood samples were collected directly from the heart via cardiac puncture into EDTA sample
bottles and the plasma concentration of SOD, CAT, GPx and MDA was determined. The result revealed that
Ethanol significantly (p<0.05) increase the serum levels of SOD, CAT, GPx and MDA which are biomarkers of
oxidative stress. However, treatment with soya bean oil and vitamin C significantly (p<0.05) decrease serum
SOD, CAT, GPx and MDA levels. This study indicates the protective effect of vitamin c and soya bean oil
against ethanol-induced oxidative stress.
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I.

Introduction

Alcohol is the widely used drug in the western society and it is one of the most popular drinks in Nigeria
[1]. The relationship between alcohol consumption and health outcome is complex and multidimensional [2].
Alcohol accounts for about 1.8 million annual deaths globally and accounts for about 4% of the total disease
burden [3]. Alcohol usage leads to dependence, which is a serious medical illness experienced by about 14% of
alcohol users [4]. Alcohol causes about $184 billion in expenditures arising from alcohol related chronic
diseases such as heart diseases [5], Alzheimer’s disease[6], liver diseases [7], diabetes mellitus [8]. These
diseases contributes to the alcoholism related high morbidity and mortality. Chronic alcohol consumption
induces oxidative stress due to increase generation of reactive oxygen species (ROS) and reduction in the
activity of antioxidants. The reactive oxygen species generation induced by alcohol is believed to be specific to
alcohol metabolism by cytochrome P450-2E (CYP2E1), which produces H2O2 in addition to acetaldehyde,
while alcohol dehydrogenase (ADH) mediated produces only acetaldehyde [9]. Interaction of H2O2 with copper
or iron produces reactive oxygen species during alcohol oxidation by alcohol inducible liver microsomal
cytochrome P-450 enzymes [9]. The aim of this research is to determine the effect of Soya Bean Oil and
Vitamin C on Lipid Peroxidation and Antioxidant Biomarkers on Ethanol -Induced Oxidative Stress.

II.

Materials and Methods

2.1 Location of Study
This research was conducted in the Department of Human Physiology Faculty of Medicine, Ahmadu
Bello University, Zaria. Nigeria and Department of Chemical Pathology, Ahmadu Bello University, Teaching
Hopspital Shika,Zaria, Nigeria.
2.2 Drugs
All chemical and drugs were obtained commercially and were of analytical grade. Soya bean oil was
purchased from Grand Cereal and oil mills Limited Jos, Nigeria.
2.3 Animals Management
Thirty five (35) Wistar rats of both sexes were used for this research; the animals were purchased from
the animal house, Federal College of Animal Health, National Veterinary Research Institute, Vom, Plateau
State, Nigeria. The rats were housed in the animal house of the Department of Human Physiology Faculty of
Medicine, Ahmadu Bello University Zaria, Nigeria. The animals were kept in cages under normal
environmental temperature and were fed with standard pellet diet and water given ad libitum. The rats were
allowed to acclimatize to the laboratory environment for one week before the experiment commenced. This
research was carried out in Ahmadu Bello University in accordance with the rules governing the use of
laboratory animals as accepted internationally.
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2.4 Induction of Oxidative stress
Method described by [10] as modified by [11] in which oxidative stress was induced by oral
administration of ethanol (20% w/v) at a dose of 5ml/kg, the treatment lasted for a period of four weeks was
adopted in this study.
2.5 Experimental design
After the induction of oxidative stress in the Wistar rats, the animals were randomly divided into
experimental and control groups. All the animals were sacrificed at the end of the four weeks. The rats were
anaesthetized at the time of sacrifice by being placed in sealed cotton wool soaked chloroform inhalation jar.
Blood was collected via cardiac puncture from each animal centrifuge and the serum was used for determination
of the lipid peroxidation and antioxidant biomarkers. The Wistar rats were subdivided as follows;
Group 1 (n=7): control Normal Wistar rats( Received Distilled water)
Group 2 (n=7): Received 20% w/v Ethanol only
Group 3 (n=7): Received 20% w/v Ethanol and 10 mg/kg of Vitamin C
Group 4 (n=7): Received 20% w/v Ethanol and 5 mg/kg of Soya Bean Oil
Group 5(n=7): Received 20% w/v Ethanol, 10mg/kg Vitamin C and 5 mg/kg of Soya Bean Oil
2.6 Determination of Lipid Peroxidation
The level of thiobarbituric acid reactive substance, malondialdehyde (MDA) as an index of lipid
peroxidation was evaluated on the plasma using the method of Draper and Hadley [12]. The principle of the
method was based on spectrophotometric measurement of the colour developed during reaction of thiobarbituric
acid (TBA) with MDA. The MDA concentration in each sample was calculated by the absorbance coefficient of
MDA-TBA complex 1.56×105cm-1M-1 and expressed as nmol mg-1 [13].
2.7 Determination of Serum Catalase (Cat) Activity
Catalase was analysed using NWLSSTTM NWK-CAT01 Catalase activity assay kit (North West Life
Science Specialties, LLC, Vancouver, WA 98662), as stated by the manufacturer. This is based on the method
of [14] with modifications to increase robustness and convenience. Ultrospec Plus Spectrophotometer Model
number 4054 at wavelength of 240nm was used.
2.8 Evaluation of Serum Superoxide Dismutase (SOD) Activity
Superoxide dismutase activity was analysed using NWLSSTM NWK-SODO2 Superoxide dismutase
activity assay kit ( NorthWest Life Science Specialties, Vancouver, WA 98662) as stated by the manufacturer.
This is based on the method of [15] with modifications to increase robustness and reliability. Ultrospec plus
Spectrophotometer Model number 4054 at wavelength of 540nm was used.
2.9 Determination of Serum Glutathione Peroxidase (GPx)
The enzymes belong to a family of selenoproteins whose function is to catalyze the reduction of
various peroxides.Four types of GPx (GPx-1 to 4) has been identified in mammalian species. GPx-1 is the
classic intracellular form while GPx-2, GPx-3 and GPx-4 are gastrointestinal, plasma and phospholipid
hydroperoxidase forms respectively. The NWLSS™ Glutathione Peroxidase Assay kit was used which is an
adaptation of the method of [16]. Glutathione Peroxidase catalyzes the reduction of hydrogen peroxide (H2O2),
oxidizing reduced glutathione (GSH) to form oxidized glutathione (GSSG). GSSG is then reduced by
glutathione reductase (GSHR) and β-nicotinamide adenine dinucleotide phosphate (NADPH) forming NADP+
(resulting in decreased absorbance at 340 nm) and recycling the GSH. Because GPx is limiting, the decrease in
absorbance at 340 nm is directly proportional to the GPx concentration
The absorbance was read at 340nm after 1, 2 and 3 minutes against reagent blank using
spectrophotometer (JENWAY, 6405). The absorbance for blank was subtracted from the sample reading to give
the corrected value.Thus, GPX activity was calculated using 8.412 as the extinction coefficient:
GPX (U/L) = 8.412 x ∆ A 340/min.
U/L = unit activity per liter
∆ A 340/min = Change in absorbance at 340nm per minute [16]
2.10 Data Analysis
All the data are expressed as mean ± SEM. Statistical comparisons were performed by one way
analysis of variance (ANOVA) followed by Duncan’s multiple range tests [ 17]. The results were considered
statistically significant if the p values were 0.05 or less.
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III.

Results

Table 1 Effects of soya bean oil and vitamin C on oxidative stress parameters in Wistar rats
Groups
SOD
CAT
GPx
MDA
( Units/L)
( Units/L)
( Units/L)
( nmol/L)
Normal control (NS)
1.53 ± 0.07
42.00 ± 0.91
40.20 ± 1.43
1.33 ± 0.05
Ethanol Induced
2.13 ± 0.09
55.75 ± 2.39
53.60 ± 1.44
1.60 ± 0.11
Ethanol + Vitamin C
1.57 ± 0.09a
47.75 ± 2.56a
47.40 ± 1.21a
1.42 ±
a
0.11
Ethanol + Soya oil
1.47 ± 0.13a
49.00 ± 0.82a
45.40 ± 3.44a
1.40 ±
a
0.12
Ethanol + Vitamin C + Soya oil 1.27 ± 0.13a
44.50 ± 1.94a
40.00 ± 1.95a
1.40 ±
a
0.13
a= significance (p<0.05) when compared to Ethanol group not treated.

IV.

Discussion

SOD plays an important role in protecting the cells from oxidative damage by converting superoxide
radicals into hydrogen peroxide, which is further metabolized by catalase to molecular oxygen and water [18 19,
20]. GPx is a major endogenous antioxidant, which counteracts free-radical-mediated damage [21], and a
marker of oxidative stress. It forms an important substrate for other enzymes, which are involved in the freeradical scavenging [22]. SOD, CAT and GPx are induced in response to oxidative stress [18]. SOD is the first
enzyme of the damage caused to cells by free radicals [22]. CAT and GPx are some of the several cellular
antioxidant enzymes that provide a defense system for the scavenging of reactive oxygen metabolites [18]. The
activity of superoxide dismutase (SOD) increased significantly (p<0.05) after 4 weeks of alcohol treatment as
compared to the normal control group (2.13 ± 0.09 and 1.53 ± 0.07), but treatment with vitamin C produced
significant (p<0.001) decreased in SOD activity as compared to the ethanol treated rats (1.57 ± 0.09 as
compared to 2.13 ± 0.09), treatment with soya bean oil also produced significant (p<0.05) decreased in SOD
activity as compared to the ethanol group (1.47 ± 0.09, as compared to 2.13 ± 0.09).However, the group that
received both ethanol and soya bean oil also showed a significant (p<0.05) decreased in SOD (1.27 ± 0.13 as
compared to 2.18± 0.09). Also from table 1, ethanol increased serum catalase level when compared to the
normal control group while vitamin C significantly (p<0.05) decreased CAT activity when compared to the
ethanol group (47.75 ± 2.56 as compared to 55.75 ± 2.39) also, as regard to the group that was treated with soya
bean oil there was a significant (p<0.05) decrease in CAT activity as compared to the ethanol group (49.00 ±
0.82 as compared to 55.75 ± 2.39). The group that was treated with both vitamin C and soya bean oil showed a
significant decrease in CAT when compared to the ethanol group (44.50 ± 1.94 as compared to 55.75 ± 2.39).
The GPx activity was significantly (p<0.05) increased following ethanol administration when compared to the
normal rats (53.60 ± 1.43 as compared to 40.20 ± 1.43). The rats treated with vitamin C showed a significant
(p<0.05) decreased in serum GPx when compared to the ethanol-induced group (47.40 ± 1.21 as compared to
53.60 ± 1.44) also, the rats that received soya bean oil and both soya bean and vitamin C showed a significant
(p<0.05) decreased in GPx when compared to the ethanol group (45.40 ± 3.44 as compared to 53.60 ± 1.44) and
(40.00 ± 1.95 as compared to 1.95). It can also be seen that alcohol also significantly (p<0.05) increased MDA
concentration when compared to the normal rat (1.33 ± 0.11) However, the groups treated with vitamin C
showed a significant (p<0.05) decreased in MDA as compared to the ethanol group (1.42 ± 0.11 as compared to
1.60 ± 0.11). Also, the rats treated with both vitamin C and Soya bean oil produced a significant (p<0.05)
decreased in MDA as compared to ethanol group (1.40 ± 0.13 as compared to 1.60 ±0.11). The increased in
SOD, CAT and GPx activity in ethanol group in this study contradicted the report by[23] that their activities was
decreased, but it agrees with the study by[11] which indicated that there was a significant increased in SOD and
CAT activities following alcohol administration, which could be attributed to their increased synthesis due to
induction [24]. Soya bean oil and vitamin C also decreased the elevated serum malondialdehyde concentration
which is a biomarker of lipid peroxidation as an indication of oxidative stress. The increased in MDA level
agrees with the finding of [25], which showed that there was an increased in MDA after ethanol administration.
The decrease of MDA levels in ethanol + vitamin C and ethanol + soya bean oil treated rats may be partially due
to a counteraction of the deleterious effects of lipid peroxidation by soya bean oil and vitamin C utilization,
suggesting that soya bean oil and vitamin C plays an important role in repairing of lipid dysfunction led by
alcohol-induced liver damage. The reduction observed in treatment with vitamin C and soya bean oil is an
indication of the antioxidant potentials of vitamin c and soya bean oil. Flavonoids which are one of the
components of soya bean have gained importance as scavengers of free radicals and a potent inhibitor of lipid
peroxidation.
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V.

Conclusion

Soya bean oil and Vitamin C has ameliorative effect in ethanol induced oxidative stress by decreasing
the lipid peroxidation and antioxidant biomarkers in Wistar rats.
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