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Abstract This study was aimed at investigating the effect of Trévo dietary supplement (TDS) in caffeine induced
oxidative stress in albino rat models. Thirty healthy male albino rats of 12 weeks old were divided into five groups
with six rats in each group using a completely randomized design (CRD). The rats were treated with combinations
of caffeine and TDS orally via oral gavage. The treatment lasted for 65 days. Results of the oxidative stress markers
showed a statistically significant (P<0.05) decrease in the plasma level of superoxide dismutase (SOD), catalase
activity (CAT) and glutathione peroxidase (GPx) in caffeine treated groups when compared with the control group;
also with an increase in the level of malondialdehyde (MDA) in caffeine treated rats. However, TDS attenuated the
caffeine-induced oxidative stress in the albino rat models in a dose dependent manner. This study therefore, reveals
that TDS is effective in attenuating caffeine-induced oxidative stress in albino rat models.
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Introduction
Caffeine (1, 3, 7-trimethylxanthine) is present in energy drinks, drugs, several food and beverage products, such as
coffee, tea and carbonated beverages [1-2]. It is widely consumed, primarily for its stimulating effect on the central
nervous system. Caffeine and other methylxanthines are used in clinical medicines as diuretics, analgesics and
muscle relaxants, and can also aid in the treatment of brain disorders such as headaches and Parkinson’s disease [34]. The cortical stimulation produced by caffeine results in mental alertness and reduces drowsiness and fatigue. In
contrasts, high doses of caffeine induce nervousness, insomnia, tremors and other effects [5].
Oxidative stress depicts the presence of free radicals and reactive oxygen species (ROS) formed under normal
physiological conditions but become harmful and deleterious when there are not eliminated by antioxidant systems
[6]. In general, ROS are able to react with diverse cellular components (e.g. DNA, carbohydrates, proteins and
lipids) in a destructive way, therefore, the balance between ROS and antioxidant species play an important role in
preventing oxidative stress [7].
Some of the effects of caffeine may favour the production of free radicals and lead to a subsequent increase in lipid
peroxidation by increasing oxidative stress [6, 8-9]. Also, mitochondrial pathways that oxidize energy substrates and
carry out respiration, produces significant amounts of ROS, which leak out of the mitochondria and cause
substantial damage to various cellular components. Thus, enhanced mitochondrial activity is expected to enlarge the
ROS pool and, in turn, contribute to oxidative stress [8, 10]. Oxidative stress has also been reported to cause
significant damage to biological molecules such as lipid peroxidation, DNA damage and decline in sperm quality
[11-14].
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Trévo dietary supplement (TDS) is a multi-herbal health drink containing 174 ingredients (including 13 essential
vitamins and 14 minerals as well as 58 plant and sea trace minerals, 20 amino acids, plant based essential fatty acids,
antioxidants, digestive enzymes and coenzymes derived from graviola, 5 green super foods, 18 other garden and sea
vegetables, 24 exotic and garden fruits) [15].
TDS is also said to have the potentials to promote good health, increase energy and maintain effective
cardiovascular system, amongst others [15]. There is dearth of published literature on the uses and health benefits of
TDS. However, many medicinal plants with antioxidant properties have been shown to confer ameliorating or
protective effects from toxicities induced by substances such as caffeine [16-22].
In view of the increasing intake of caffeine and its abuse which is a reoccurring habit that may cause toxicities,
oxidative stress and cellular damage. This study is designed to ascertain the attenuating effect of TDS on caffeine
induced oxidative stress in albino rats as mammalian model, due to its rich cocktail of herbs and other ingredients.
Materials and Methods
Treatments and other Chemicals
Caffeine was obtained from Sigma-Aldrich (St. Louis, MO, USA), while Trévo dietary supplement (TDS) was
obtained from a registered distributor in Calabar, Cross River State, Nigeria. TDS is manufactured by United
International Lab LLC, TX 75244, USA for TRÉVO L LC TM, OK 73107, USA, under the trade name TRÉVO. All
other chemicals used in this study were of analytical grade.
Experimental Animals
Thirty healthy male albino rats of 12 weeks old; with average body weight of 176.5g were obtained from the animal
house of the Department of Genetics and Biotechnology, University of Calabar, Calabar for this study. The rats were
housed in well ventilated wire mesh cages under standard laboratory conditions. They were allowed free access to
water and pelleted commercial feed throughout the period of the experiment. Generally, the study was conducted in
accordance with the recommendations from the declarations of Helsinki on guiding principles in care and use of
animals and the local ethical committee.
Experimental Design and Procedure
The thirty rats were divided into five groups of six rats each using a completely randomized design. The animals
were acclimatized for one week before the commencement of the treatment. The daily treatments were given orally
via oral gavage which lasted for 65 days and the protocol is shown in Table 1. The rats were sacrificed under
chloroform anaesthesia 24 hours after the last treatment. Blood samples were collected through cardiac puncture and
the serum was used for the analyses of the following oxidative stress markers: superoxide dismutase (SOD), catalase
(CAT), glutathione peroxidase (GPx), and malondialdehyde (MDA).
Table 1: Protocol for daily treatment of experimental animals
Treatment groups
Description of treatment
No caffeine and no Trévo dietary supplement (TDS)
Control
Caffeine, 200mg kg-1 BW only via oral gavage
C
Trévo dietary supplement (TDS), 1mL kg-1 BW only via oral gavage
T1
Caffeine, 200mg kg-1 BW and 10-12 hours after TDS, 1mL kg-1 BW both
C+T1
orally via oral gavage
Caffeine, 200mg kg-1 BW and 10-12 hours after TDS, 2mL kg-1 BW both
C+T2
orally via oral gavage
Analyses of Oxidative Stress Markers
Superoxide Dismutase
Superoxide dismutase (SOD) activity was determined according to the method developed by Fridovich [23] which is
based on the inhibition of superoxide radicals’ reaction with phenyl tetrazolium chloride.
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Catalase
Catalase (CAT) activity was measured according to the method of Aebi [24]. The activity of catalase was based on
the disappearance of hydrogen peroxide.
Glutathione Peroxidase
Glutathione peroxidase (GPx) activity was assessed by measuring the rate of NADPH oxidation in a
spectrophotometer at 340 nm and expressed as international units/ml [25].
Malondialdehyde
Malondialdehyde (MDA) levels were measured by the method developed by Ohkawaet al. [26] based on the
measurement of absorbance of thiobabituric acid.
Statistical analysis
Data fromthe oxidative stress markers (superoxide dismutase, catalase, glutathione peroxidase and
malondialdehyde) were subjected to analyses of variance (ANOVA) test for significant difference. Statistical
significance were considered if p<0.05 while least significant difference (LSD) test was used to separate the means.
Results
Superoxide Dismutase (SOD)
Figure 1 shows that the concentration of SOD was significantly (P<0.05) reduced in caffeine group when compared
to the control. Treated animals in the caffeine group had the lowest value of 88.17IU/ml. The concentration of SOD
in caffeine group was reduced by 50.56% when compared with the control group. The values were significantly
increased in C+T1 and C+T2 groups (141.67 and 158.50IU/ml, respectively) indicating a dose-dependent attenuating
effect. The highest concentration of SOD was recorded in the T 1, group (196.17IU/ml) while the control had
178.33IU/ml.
Glutathione Peroxidase (GPx)
Caffeine caused a significant (P<0.05) reduction in the concentration of GPx in the treated animals with the lowest
value observed in the caffeine group (44.92 IU/ml). The concentration of GPx in caffeine group was reduced by
42.72% when compared with the control group. The effect of caffeine was attenuated in the C+T 1 and C+T2 groups
with mean values of 61.37 and 71.20 IU/ml, respectively. T 1 group had the highest concentration of GPx being
93.37 IU/ml followed by the control (78.42 IU/ml) as shown in Figure 1.
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Figure 1: Effect of Trévo dietary supplement on superoxide dismutase (SOD) and glutathione peroxidase (GPx) in
rats
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Catalase (CAT)
Catalase concentrations were significantly (P<0.05) reduced in the caffeine treated groups when compared to the
control (Figure 2). The concentration of catalase in caffeine group was reduced by 48.89% when compared with the
control group. Caffeine, C+T 1 and C+T2 had mean values of 0.68, 0.88 and 0.95 IU/ml, respectively while the
control group had 1.15 IU/ml. The highest concentration of catalase was obtained in the T 1 group.
Malondialdehyde (MDA)
MDA was significantly increased (P<0.05) by caffeine treatment. The concentration of MDA in caffeine group was
increased by 65.73% when compared with the control group. Caffeine group had a concentration of 2.95nmol/ml,
followed by C+T1 (2.80nmol/ml) and C+T2 (2.02nmol/ml) indication of dose-dependent attenuating effect of TDS.
The control and T1 groups had 1.78 and 1.35nmol/ml, respectively (Figure 2).
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Figure 2: Effect of Trévo dietary supplement on catalase (CAT) and malondialdehyde (MDA) in rats
Discussion
Result obtained in this study revealed that caffeine significantly affected the oxidative stress markers assayed. The
concentration of the antioxidants (SOD, GPx and CAT) significantly (P<0.05) reduced in caffeine treated animals
which agrees with the findings of Hatice et al. [27]. These antioxidants converted free radicals or reactive oxygen
intermediates to non-radical and harmless products [28]. Previous studies suggest that SOD, CAT and GPx are the
major scavengers of harmful ROS in organs [29]. Kermal et al. [30] showed that attack on the DNA by ROS
produce base free sites, deletion, frame-shift mutations, DNA cross links and chromosomal rearrangements. In a
related study, it was observed that neurological impairment is intrinsically linked to ROS-triggered neuronal
apoptosis [7]. The significant dose-dependent reductions in SOD, CAT and GPx concentrations by caffeine
treatment indicates a decrease in antioxidant defense system, increased free radical activities and consequently
resulting in oxidative stress. However, TDS attenuated the caffeine induced oxidative stress by increasing the
concentrations of SOD, CAT and GPx in C+T1 and C+T2 groups (Figures 1and 2).
On the other hand, the concentration of MDA significantly increased in caffeine treated groups which indicate an
increased lipid peroxidation activity. Lipid peroxidation is an important biological consequence of oxidative cellular
damage; hence the increased concentration of MDA reflects oxidative stress [6, 8]. The increase in the
concentration of MDA in caffeine treated animals is similar to the findings of Dianzaniet al.[31]. Increase in lipid
peroxidation also inhibits the activity of antioxidative enzymes such as SOD, GPx and CAT as well as total
antioxidant status [32].
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The attenuating potential of TDS was also observed as it reduced the concentration of MDA from 2.95 nmol/ml in
caffeine group to 2.02 nmol/ml in C+T2 group (Figure 2). These attenuating effects can be attributed to the different
antioxidants, vitamins and other phytonutrients present in TDS. Dietary antioxidants have been reported to play a
major role in the maintenance of oxidative balance with antioxidants such as bioflavonoids; considered as an
efficacious antioxidant which is widely distributed in fruits and leafy vegetables [16-22, 33]. This therefore implies
that the various constituents of the TDS must have played a major role in scavenging free radicals that can
accumulate to cause lipid peroxidation and oxidative damage to proteins and DNA [34] as seen in the caffeine
treated animals.
Conclusion
The results of the present study provide substantial evidence that Trévo dietary supplement (TDS) is effective in
attenuating caffeine induced oxidative stress in albino rat models; and also in a dose dependent manner.
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