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Abstract: Trévo, a food supplement has been claimed to have varying applications in the health and nutritional
products. The purpose of this study was to investigate the ability of Trévo to protect against oxidative stress in
vivo using animal models.

Study design and Methods: The study was carried out on 36 male Wistar rats which were randomly divided into
six groups: Group 1 (Control) received normal feed and water only, Group 2 and 3 (Treatments) received Trévo
at the dose of 0.9 ml /kg twice daily — Group 2 for 7 days, Group 3 for 14 days. Group 4 (Test) received 500
mg/kg acetaminophen daily for 10 days to achieve uremia. Group 5 (Test + Treatment) received acetaminophen
and from 11th day receives Trévo supplement twice daily for 7 days. Group 6 (Test + Treatment) received
acetaminophen and from 11th day received Trévo supplement twice daily for 14 days.

Results: The phytochemical screening of Trévo revealed the presence of alkaloids, tannin, phlobatannin,
saponin, flavonoids, anthraquinones, terpenes, phenol, steroids and cardiac glycosides. Induction with
paracetamol for Group 4 was significant (P<0.001) for total antioxidant potential, alpha-tocopherol, Zinc (Zn),
Iron (Fe), Selenium (Se), Cobalt (Co) and Manganese (Mn) levels. Similarly, a significant increase (P<0.001)
in plasma malondialdehyde (MDA), osmotic stress index (OSI), total plasma peroxide (TPP) levels were also
obtained when compared with other groups.

Conclusion: These results clearly indicate beneficial effect of Trévo as a natural antioxidant hence, Trévo can
be used to supplement diets to prevent and alleviate oxidative stress complications.
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I.  Introduction

Trévo is a known nutritional supplement that has physical and psychological benefits according to the
manufacturer [1]. It is also believed to support weight management, growth management, cardiovascular system
health, immune system health, healthy cholesterol, healthy blood sugar, digestive system health, proper pH
levels, sports and overexertion recovery. It is thought to have cellular health benefit as it protects cells against
detrimental effects of oxygen; including cancer-preventive properties [1]. Oxidative stress involves any
condition in which oxidant metabolites (e.g., oxygen radicals) can exert their toxic effects due to increased
production or altered cellular mechanisms of protection. Oxidative stress caused by oxygen toxicity may have
adverse effects on virtually every organ of the body. The effects of oxidative stress can be evidenced by cellular
accumulation of peroxides (e.g., lipid peroxides) or by-products, such as MDA, and by oxidized glutathione.
Oxyagen itself has a radical nature and can be called a di-radical, but it does not exert any major reactivity [2].
Oxidative stress (damage) created by free radicals reflects an imbalance between the systemic manifestation of
reactive oxygen species and a biological system’s ability to readily detoxify the reactive intermediates or to
repair the resulting damage.

MDA is one of the fairly reactive metabolic products resulting from the effect of free oxygen radicals
on tissues and from a series of reactions during lipid peroxidation [3]. The plasma MDA level is a sensitive
indicator of lipid peroxidation and thus of oxidative stress [4]. Extensive lipid peroxidation leads to
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disorganization of membrane by peroxidation of unsaturated fatty acids which may lead to a decrease in
membrane fluidity and cell death [5].

Micronutrients are essential constituents of antioxidant system [6]. Certain vitamins (vitamins C, E and
A) exert direct antioxidant effects while trace metals are integral parts of antioxidant enzymes. Zn, Cu and Mn
are integral parts of superoxide dismutase, Se is an integral part of glutathione peroxidase and Fe is an integral
part of catalase [6]. Vitamin C (ascorbic acid), a water soluble antioxidant is the most important free radical
scavenger in extracellular fluids, trapping radicals in the aqueous phase and protects biomembranes from
peroxidative damage [7]. Vitamin E (a-tocopherol), a fat soluble antioxidant is a powerful chain breaking
antioxidant and resides primarily in biologic membranes, protecting membrane phospholipids from peroxidation

[8].

Recently, more attention has been given to medicinal plants of therapeutic potentials as antioxidants in
reducing free radical induced tissue injury. Therefore, the importance of searching for and exploiting natural
antioxidants has increased greatly in present years [9]. Several studies have indicated that flavonoids are
polyphenolic antioxidants naturally present in vegetables, fruits, and beverages such as tea and wine [10;11]
which has also been claimed to be present in Trévo. Despite its very high cost, 11,000 — 12,000 Nigerian naira
which is very expensive for an average Nigerian, the popularity of Trevo is on the increase vis-a-vis its use for
treatment or prevention of varying diseases particularly the metabolic ones there is little or no data to support
these claims. Hence, this study was designed to investigate the protective effect or otherwise of Trevo as a
nutritive supplement on oxidative stress markers and micronutrients as parts of antioxidant system.

Il. Materials And Methods
2.1 Study site
This study was carried out at the Department of Biomedical Science, College of Health Sciences, LAUTECH,
Osogbo, Osun State.
2.2 Selection of Animals and Care
The study was conducted on thirty-six healthy adult male albino Wister rats that weighed between 100 and 160
g. They were acclimatized at the university animal house condition for two weeks prior to experimentation.
Animals were housed six rats per cage and provided with standard feed and water extemporaneously. Animal
care was provided according to the guiding principle for the care and use of animals [12]. Healthy and matured
experimental male rats weighing between 100 and 160 g were used.

2.3 Grouping of Animals and Experimental Procedure

The rats were randomly divided into six equal groups as follows: Group 1 — Six rats were housed at
room temperature (25 + 3°C) and fed with normal feed and water. Group 2 — Six rats were placed in cage with
normal diet, water and supplemented with Trévo at the dose of 0.9 ml per kg of body weight (Serving size: 1 fl.
0z. / 30 ml, up to 2 ounces for an adult) per rat respectively, using an oral cannula for 7 days at 9.00 a.m. and
6.00 p.m. daily. Group 3 — Six rats were placed in cage with normal diet, water and supplemented with Trévo as
in group 2 above for 14 days. Group 4 - Six animals were placed in cage with normal diet and water and were
injected with acetaminophen at the concentration of 500 mg per kg of body weight per day for 10 days to
achieve uremia [13]. Group 5 — Six animals were placed in cage and were injected with acetaminophen to
achieve uremia and co-administered with Trévo at the dose of 0.9 ml per kg body weight per rat, respectively,
using an oral cannula for 7 days at twice daily 9.00 a. m. and 6.00 p. m. Group 6 — Six animals were placed in
cage and were injected with acetaminophen to achieve uremia and co-administered with Trévo as in group 5 for
14 days.

2.4 Preparation of Experimental Dose of Acetaminophen (Paracetamol)
Paracetamol injection (NAFDAC registration number 04-0411) was obtained at a pharmaceutical store
in LAUTECH hospital area, Osogbo. Each ampoule contained 300 mg/2 ml of paracetamol solution (i.e. 150
mg/ml). A dose of 500 mg/kg of paracetamol for 10 days known to cause uremia [13] was calculated from the
stock solution for each animal thus;
Administered volume = Normal dose X Body weight
1000 Stock solution

2.5 Calculation of Administered Dose of Trévo

Serving Size: 1 Fluid Ounces (29.57ml), up to 2 ounces for an adult [1].
If1fl.oz.=30ml

20z.=30%2=60ml

Then, 60 ml = 70 kg (Weight of an average adult)

Therefore, 1 kg = 60/70
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=0.85
= 0.9 ml/kg of Trévo

2.6 Sample Collection

Venous blood samples were collected at different stages from all the animal groups for biochemical
analysis as follows: Baseline samples were collected from all the groups; another set of samples were collected
on 11" day of induction of the test groups from half of the members of group 4 prior to Trévo supplementation
of groups 2, 3, 5 and 6; samples were also collected from members of groups 2 and 5 on 7" day of the Trévo
supplementation of the two groups; lastly samples were collected on the 25" day of the experiment from the rest
of the members of the groups.

2.7 Phytochemical Screening
Phytochemical analysis of Trevo was done using standard procedures as described by Association of Official
Analytical Chemists [14].

2.8 Estimation of Malondialdehyde (MDA)

Level of lipid peroxidation was determined by measuring the formation of MDA using the method of
Varshney and Kale [15]. This procedure was based on the fact that MDA produced from the peroxidation of
membrane fatty acid reacts with the chromogenic reagent 2-thiobarbituric acid (TBA) under acidic conditions to
yield a pink—coloured complex measured spectrophotometrically at 532 nm. 1, 1, 3, 3-tetramethoxylpropane was
used as standard.

2.9 Estimation of Total Antioxidant Potential (TAP)

TAP was determined using the ferric reducing/ antioxidant power (FRAP) assay [16;17]; 1.5 ml of
working pre-warmed 37°C FRAP reagent (300 mM acetate buffer - pH 3.6, 10 mM 2,4,6- tripyridyl-s-triazine in
40 mM HCI and 20 mM FeCl; at ratio 10:1:1) was vortex mixed with 50 pl of test sample and standards.
Absorbance was read at 593 nm against a reagent blank. The result was reported as pmol Trolox equiv/L.

2.10 Estimation of Total Plasma Peroxidase (TPP)

Determination of TPP levels made use of the reaction of ferrous-butylated hydroxytoluene-xylenol
orange complex (FOX-2 reagent) with plasma hydrogen peroxide, which yields a colour complex that was
measured spectrophotometrically at 560 nm. H,0, was used as standard. 1.8 ml of FOX-2 reagent was mixed
with 200 pl of plasma. This was incubated at room temperature for 30 min. 100 uM H,0, was used as standard.
The mixture was centrifuged and the supernatant separated for reading at 560 nm[17].

2.11 Determination of oxidative stress index (OSI)

OSl, an indicator of the degree of oxidative stress, is the percent ratio of the TPP to the TAP values [17].

2.12 Determination of plasma level of vitamin E

The level of vitamin E was determined in the plasma level by using the method of Baker [18] which is based on
the principle that vitamin E extracted in xylene is made to react with alpha, alpha-dipyridyl. The product
produces a reddish color with ferric chloride, which was read at 520 nm.

2.13 Determination of plasma levels of trace metals

Plasma levels of trace elements were determined with flame atomic absorption spectrophotometer (AAS) using
a direct method as described by Kaneko[19]. The method is based on the principle that atoms of the element
when aspirated into AAS vaporized and absorbed light of the same wavelength as that emitted by the element
when in the excited state. The wavelengths used for each of the trace elements are Fe; 248.3, Zn; 213, Se; 196,
Mn; 279.40, Co; 395.

12.14 Statistical Analysis

The Data obtained were analyzed with statistical package for social sciences (SPSS) version 17. The
data were expressed in mean + SD. The difference between the means was analyzed by one-way analysis of
variance (ANOVA). P-value <0.001 was considered statistically significant.

I11. Results

Table 1 showed the phytochemical constituents of Trévo analysed qualitatively. The levels of alkaloids,
tannin, flavonoids, saponin and phenol were appreciably high, while the concentrations of phlobatannin,
steroids, terpenes and cardiac glycosides were moderate with trace amount of anthraquinones, while complete
absence of cardenolides and chalcones was found.

The mean plasma Malondialdehyde (MDA), total plasma peroxide (TPP) and oxidative stress index
(OSI) were increased in the test group while total antioxidant potential (TAP) and a-tocopherol (vitamin E)
levels were decreased when compared with other groups. The mean of the markers differed between the groups
with marked increase in plasma MDA, TPP and OSI of the test groups and marked decrease in plasma TAP and
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a-tocopherol of the test groups. When group 4 MDA, OSI and TPP were compared to groups 1, 2, 3, 5 and 6, it
showed a significance change (P<0.001) in osmotic stress index indicating antioxidative effect of Trevo (Table
2). All the trace metals, Mn; Fe; Co; Zn; Se in the test group 4 were significantly decreased (P<0.001) compared
to the treatment groups (2, 3, 5, 6) including control group. Also, the plasma trace elements levels differ in all
groups, there were decrease in the plasma trace elements levels of the test groups compared with other groups
with some showing significant difference (P<0.001)(Table 3).

IV. Discussion

Plants have been the basis of traditional medicines throughout the world for thousands of years and
continue to provide new remedies to human kind; a great deal of effort has therefore focused on natural
antioxidants from plants as food supplements [20]. In spite of tremendous development in the field of allopathic
medicines during the 20th century, plants still remain one of the major sources of drugs in modern as well as in
traditional system of medicine. Medicinal plants are source of certain bioactive molecules which act as
antioxidants and antimicrobial agents [20]. Trévo is a dietary supplement made from plants with physical and
psychological benefits according to the manufacturer [1]. The phytochemicals revealed that phenolic
compounds are found in appreciable amount and fall into several categories such as simple phenolics, phenolic
acids (derivatives of cinnamic and benzoic acids), coumarins, flavonoids, stilbenes, tannins and lignans,
nitrogen compounds such as alkaloids also contain antioxidant activity [21;22]. Dietary flavonoids represent a
diverse range of polyphenolic compounds that occur naturally in plant foods. Flavonoids from food have been
reported to be potentially involved in decreasing oxidative stress by modulating endothelial mechanisms
responsible for atherosclerosis [23]. Plants are generally believed to be rich in wide variety of secondary
metabolites such as alkaloids, flavonoids, terpenes, saponins which have received increase attention as useful
nutraceuticals in the management of oxidative stress diseases [24].

The increase in the MDA levels of the paracetamol induced rats in this regard is in agreement with the
findings of Pradhan et al. [13] who found higher MDA levels in paracetamol induced rats when compared with
control groups. There was a reduction in MDA levels in group 5 (Test + one week treatment) and group 6 (Test
+ two weeks treatment) but this was not statistically significant (P>0.05). The reduction of MDA levels in group
treated with Trévo may be due to the presence of phytochemicals like phenols as stated by Khalil et al.[25] that
plant materials containing phenolics retard oxidative modification of lipids and thereby improving quality and
nutritional value of food. Our data showed that paracetamol induced oxidative stress affects plasma antioxidants
status as well as causes membrane lipid peroxidation (MDA). MDA is a highly toxic by-product formed by
oxidation derived from free lipid radicals, and there is considerably raised concentrations in oxidative stress.

Certain vitamins (vitamins C, E and A) exert direct antioxidant effects while trace metals are integral
parts of antioxidant enzymes. Zn, Cu and Mn are integral parts of superoxide dismutase. Se is an integral part of
glutathione peroxidase and Fe is also an integral part of catalase [6]. The TAP is therefore an index of all classes
of antioxidants. For TAP, positive control group 4 was compared to groups 1, 2, 3, 5 and 6; this showed a
significant decrease at groups 1, 2 and 3 but not significant with groups 5 and 6 meanwhile, group 2 showed a
significant decrease when compared with group 3.

TPP showed a significant increase in the positive control (group 4) at groups 2 and 3 (P<0.001) but not
significant (P>0.05) with groups 1, 5 and 6. OSI also showed a significant increase in the positive control
(group 4) when compared with groups 1, 2, 3, 5 and 6. a-tocopherol showed a significant decrease in group 4
when compared with groups 2 and 3 whereas not significant with groups 1, 5 and 6, this may be as a result of
lipid peroxidation without supplementation that occurs in group 4 [26;27], this shows that a-tocopherol is the
most important lipid-soluble antioxidant and it protects membranes from oxidation by reacting with lipid
radicals produced in the lipid peroxidation chain reaction.

The plasma trace metals (Zn, Fe, Co, Se, Mn) in test group 4 showed a significant decrease when
compared with groups 1, 2, 3, although the difference was not statistically significant (P>0.05) when compared
with groups 5 and 6. Manganese and zinc potentiate the antioxidant activities of superoxide dismutase, which
may contribute to high levels of total antioxidants observed in this study. Mn plays an important role in a
number of physiologic processes as a constituent of some enzymes and as an activator of different enzymes.
These Mn activated enzymes play important roles in maintenance of plasma antioxidant system [28]. Therefore,
Mn deficiency in diseases could predispose to oxidative stress.

Hall et al. [7] and Galasko et al. [29] reported that micronutrients levels were markedly decreased in
the setting of oxidative stress complications hence the need for further supplementation. Trévo shows significant
antioxidant activity on paracetamol induced oxidative stress in Wistar rats. It was also found to stabilize some
plasma trace elements like Se, Fe, Zn, Mn and Vitamin E level. However, this study strongly recommends
comprehensive clinical trials to confirm the detailed antioxidant constituents of Trévo both qualitatively and
quantitatively and also its recommendation for the treatment of diseases associated with oxidative stress
especially the metabolic ones.
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Table 1. Qualitative amount of phytochemical constituents of Trévo

Phytochemical Observation
Alkaloids +++
Tannin +++
Phlobatannin ++
Saponin +++
Flavonoids +++
Anthraquinones +
Steroids ++
Terpenes ++
Cardenolides -
Phenol +++
Chalcones -

Cardiac glycosides

++

+: Trace; ++: Moderate; +++; Appreciable; -: Absent
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Table 2. Activity of Trévo on oxidative stress markers

Group | MDA TAP TPP(umolH0,/L) | OS I (%) a-TOCO (mg/L)
(nmol/ml) | (umolTrolox Equi/L)

Panel 1: Effect of Trévo on oxidative stress markers

1 2.20+0.08 | 500.00+66.33 4.85+0.38 0.99+0.22 4.40+1.49

2 2.03+0.06 | 543.33+46.19 3.50 +0.66 0.65+0.14 6.87+0.23

3 1.80+£0.14 | 1127.50 +17.68 2.70£0.14 0.24+0.01 8.60+2.83

4 3.05+0.25 | 293.33+52.52 5.67+0.31 1.98+0.46 3.33+0.31

5 3.00+0.51 | 468.33+114.05 4.87+0.31 1.08+0.27 4.33+0.31

6 0.90+0.14 | 485.00+35.36 4.90+0.14 1.02+0.11 5.50+1.27

Panel 2: Comparison of mean of oxidative stress parameters of test group with other groups

Pa 0.00* 0.01* 0.27 0.00* 0.88

Pb 0.00* 0.01* 0.00* 0.00* 0.27

Pc 0.00* 0.00* 0.00* 0.00* 0.00*

Pd 0.21 0.06 0.35 0.01* 0.93

Pe 0.21 0.07 0.52 0.01* 0.43

Pf 0.95 0.01* 0.47 0.47 0.59

P-value < 0.001 considered significant when compared with the test group (Group 4)

Groups, 1: Control — Feed only; 2: Treatment — Feed + Trévo (0.9 ml/kg) for one week; 3:Treatment —
Feed + Trévo (0.9 ml/kg) for two weeks; 4: Test — Feed + Paracetamol (500 mg/kg for 10 days) (positive
control); 5: Test — Feed + Paracetamol (500 mg/kg for 10 days) + Trévo (0.9 ml/kg) for one week treatment; 6:
Test — Feed + Paracetamol (500 mg/kg for 10 days) + Trévo (0.9 ml/kg) for two weeks treatment. Pa:
Significance of difference between group 4 and 1; Pb: Significance of difference between group 4 and 2; Pc:
Significance of difference between group 4 and 3; Pd: Significance of difference between group 4 and 5
Pe: Significance of difference between group 4 and 6; Pf: Significance of difference between group 2 and 3; *:
Shows values significant.

Table 3. Activity of Trévo on micronutrients status (Mean + SD)

Group  Zn (mg/L) Fe (mg/L) Co(mg/L)  Se(mg/L) Mn (mg/L)
Panel 1: Effect of Trévo on micronutrients status

1 0.08+0.00 0.09 £+0.00 0.02+0.00 0.00+0.00 0.02+0.00
2 0.71+£0.71 0.48+0.45 0.03+0.00 0.01+0.00 0.01+0.00
3 0.60+0.60 0.42+0.08 0.02+0.00 0.24+0.01 0.03+0.00
4 0.07+0.01 0.03+0.00 0.02+0.00 0.04+0.00  0.01+0.00
5 0.21+0.16 0.03+0.00 0.02+0.00 0.07+0.00 0.02+0.00
6 0.30+£0.00 0.00+35.36 0.02+0.00 1.02+0.00  0.05+0.00
Panel 2: Comparison of mean of trace elements of test group with other groups
Pa 0.00* 0.01* 0.54 0.06 0.00*

Pb 0.00* 0.00* 0.05* 0.01* 0.01*

Pc 0.00* 0.00* 0.04* 0.00* 0.00*

Pc 0.01* 0.59 0.59 0.03* 0.09

Pd 021 0.66 0.59 0.01* 0.59

Pe 0.95 0.99 0.99 0.99 0.99

P-value < 0.001 considered significant when compared with the test group (Group 4)

Groups, 1: Control — Feed only; 2: Treatment — Feed + Trévo (0.9 ml/kg) for one week; 3:Treatment —
Feed + Trévo (0.9 ml/kg) for two weeks; 4: Test — Feed + Paracetamol (500 mg/kg for 10 days) (positive
control); 5: Test — Feed + Paracetamol (500 mg/kg for 10 days) + Trévo (0.9 ml/kg) for one week treatment; 6:
Test — Feed + Paracetamol (500 mg/kg for 10 days) + Trévo (0.9 ml/kg) for two weeks treatment. Pa:
Significance of difference between group 4 and 1; Pb: Significance of difference between group 4 and 2; Pc:
Significance of difference between group 4 and 3; Pd: Significance of difference between group 4 and 5
Pe: Significance of difference between group 4 and 6; Pf: Significance of difference between group 2 and 3; *:
Shows values significant.
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