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Abstract

The use of recipes using herbs in the treatment of high blood pressure is quite common in Cote
d’lvoire. Among these recipes, a decoction of a mixture of plants called “7anopa# is one of the most
commonly used. The objective of this study is to determine the chemical constituents, evaluate the
In vitro antioxidant activity and acute toxicity in mice of lyophilized extract of “ 7angpat’ recipe.

The phytochemical constituents of ‘ 7angpai? was determined by the use of common tests related to
flavonoids, tannins, leuco-anthocyanins, anthracenosids, terpenoids, steroid and saponins. We have
also quantified the total polyphenolics compounds by Folin-Ciocalteu reagent, flavonoids by
aluminum trichloride reagent and condensed tannins by a method using iron trichloride. Antioxidant
activity was assessed by DPPH test and an acute toxicity test was performed in mice for the
determination of Letal dose 50 (LD 50) of “ 7anopat’.

The phytochemical screening revealed the presence of flavonoids, tannins, leuco-anthocyanin,
anthracenosids, terpenoids, steroid and saponins. The quantitative determination of total
polyphenols (232 pg EGA/mg), total flavonoids (58.48 pg EQ/mg) and condensed tannins (80.5 ug
EC/mg) showed that “7angpaff contained a significant amount of phenolic compounds. The
reduction of DPPH radicals (ICso= 28 pg/mL) and the capacity to reduce ferric ions to ferrous ions
showed a considerable antioxidant activity of “7angpaff. Acute toxicity study carried out on
“Tanopatl performed in mice (p.o0.) showed that the recipe is not toxic (LD50 2000mg/kg b.w).
These results support the safely use of “7angpaf’ as a traditional medicine for the care of
hypertension. The antioxidant properties are undoubtedly an additional benefit for the usage of
“Tanopaftl as an antihypertensive drug.
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Introduction

the promotion of medicinal plants through the study of their bio-
tolerance, the discovery of new accessible molecules and
formulation of drugs used in the treatment of major chronic
diseases for example cardiovascular disease.

The use of medicinal plants in disease treatment is an aged
tradition and is currently gaining popularity among the population.
According to the World Health Organization (WHO), more than
80% of the world population relies on traditional medicine in the
treatment of their health problems [1]. This massive falling back on
traditional medicine could be explained by the fact that many
diseases are treated and cured by plants also at low cost [2].The
use of traditional medicine is also favored by the non-availability of
conventional medications due to their high cost, the fear of taking
synthetic products, the desire to consume organic (natural)
products etc. [3,4].

In view of these socio-economic facts, the search for the scientific
bases of their efficacy and toxicity for their rational use becomes
necessary. Indeed, the absence of a precise dosage and ignorance
of the toxic effects of these plants is an obstacle to their systematic
use. Thus, our research team focuses its work for several years to

(ec) TR

Several studies have shown the involvement of oxidative stress in
the physiopathology of cardiovascular disease [5, 6,7]. These
diseases, the most recurring being hypertension, are a major public
health problem worldwide. The prevalence regarding hypertension
was estimated in 2000 to 26.4% of the adult world population about
972 million people, of which 639 million live in developing
countries. The projection on the number of hypertensive patients
indicates 1.56 billion by 2025 [8]. In Céte d'Ivoire, the prevalence of
hypertension was around 14% of the population [9]. The treatment
management is usually a lifelong treatment and the cost of
treatment is not always affordable to the majority of the population.
In the traditional Ivorian medicine, many plants are used by
traditional healers as therapeutic recipe to treat cardiovascular
diseases [10]. Among these recipes, one of the most commonly
used is “7angpati;a water brewage containing Ageratum
conyzoides,  Eucalyptus — camaldulensis,  Newbouldial aevis,
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Phyllanthusmuellerianus, Aloe vera and Cassia occidentalis. The
traditional use consists in the drinking of 250 mL of the brewage,
twice a day corresponding to a dose of (17 mg/kg b.w. for one
day).

In order to bring our contribution to the rationale of traditional
medicine in Cdte d’lvoire, our present study focused to evaluate
the /n vifro antioxidant activity and acute toxicity of the
“ Tanopatrecipein mice.

Material and Methods

Animals

Thirty (30) white female mice of 8 weeks old were used for the
acute toxicity test. These animals were brought from the animal
house of the Faculty of Pharmaceutical and Biological Sciences at
Félix Houphouét-Boigny University of Abidjan and weighed
between 15 and 20 g. These mice were nultiparous and non-
pregnant, derived from a non-inbred strain selected from a mouse
line with characteristics of vigor and productivity called CF1
(Carworth Farms Strain 1) known as OF1 (Oncins France strain).

Plant Material

The plant material used is a recipe obtained from the decoction of
roots, leaves and bark of plants of the Ivorian traditional medicine.
They are: Ageratum conyzoides, Eucalyptus camaldulensis,
Newbouldial aevis, Phyllanthusmuellerianus, Aloe veraand Cassia
occidentalis. This recipe, called “7anogpaff, was provided by
Mr.,ADOU TANO ALBERT, an Ivorian traditional practitioner. All
these animals were housed in plastic cages where they had free
access to water and food, and kept at a temperature of 22 + 3 C
with a relative humidity of 50.15%. The cycle of light and darkness
was 12 h/12 h. All the experimental procedures were approved by
the Ethical Committee of Health Sciences, Félix Houphouét-Boigny
University of Abidjan. These guidelines were in accordance with
the European Council Legislation 87/607/EEC for the protection of
experimental animals.

Drugs and Chemicals

All reagents, solvents and chemical compounds used for analysis
met the quality criteria in accordance with international standards.
These aregallic acid,quercetin, catechin, vitamin C, trichloroacetic
acid, ammonium chloride, potassium acetate, sodium carbonate,
iron trichloride, vanillin, hydrochloric acid, 2,2-diphenyl-1-
picrylhydrazyl (DPPH) and potassium ferricyanide, obtained from
Merck (Darmstadt, Germany).

Preparation of lyophilized extract of “ 7angpat?

The recipe was given to us in its form of use (brewage) by the
traditional health practitioner (THP). The decoction was then
lyophilized and stored in the freezer for the study.

Phytochemical screening

The phytochemical analyses were performedby the methods
described by Dohouet a/[11].Alkaloids were identified by Mayer,
Wagner and Dragendorffreactions; flavonoids were highlighted by
the reaction of Wilstater; leuco-anthocyanins by the Bate-Smith
reaction; tannins by the ferric chloride reaction; coumarins by
fluorescence reaction; anthracenosidsby Borntrégerreaction;
steroids and triterpenes by the Liebermann-Burchard reaction, and
saponins by the foam index.

Assessment of the phenolic content
Determination of total phenols

The total phenols content was determined in the extract of
“Tanopatl by the Folin-Ciocalteu method [12]. To 0.5 mL of the
extract of “7angpaff (0.1 g/mL), were respectively added 5 ml of
Folin-Ciocalteu reagent diluted 1/10 with distilled water and 4 mL of
sodium carbonate (1M). After 15 min of incubation at room
temperature, the optical density was measured on a
spectrophotometer(HACH DR 2400) at 765 nm. Gallic acid
prepared in a solvent mixture of methanol/water (50: 50, v/v) was
used as a standard at concentrations ranging from 0 to 50 pg/mL.
The total phenolic content of the “ 7anogpafl extract was expressed
in terms of microgram of gallic acid equivalents per gram of extract
(g GAE/mg of extract).

Determination of total flavonoids

The colorimetric method of aluminum chloride was used to
determine the flavonoids content of “7anopat extract according to
the method described by Chang ef a/[13].To 0.5 mL of the extract
of “7angpaff (0.1 g/mL) were successively added 1.5 mL of
methanol; 0.1 mL of 10% ammonium chloride; 0.1 mL of potassium
acetate (1M) and 2.8 mL of distiled water. After 30 min of
incubation at room temperature, the optical density was measured
in a spectrophotometer(Hach DR 2400) at 415 nm. Methanolic
solution of quercetin was used as a standard at concentrations
ranging from 0 to 80 pg/mL. The flavonoids content of “7angpai’
extract was expressed as microgram quercetin equivalent per gram
of extract (ug QE/mg of extract).

Determination of condensed tannins (CT)

The dosage of the condensed tannins was performed according to
the method of iron trichloride (FeCls) [14]. In an acid medium,
condensed tannins react with vanillin and cause a green coloration
of the solution. Thus, 3 mL of a methanol solution of 4% vanillin
and 1.5 mL of concentrated hydrochloric acid were added to 400
uL of “7anopatl extract. After 15 min of reaction, the absorbance
was read at 550 nm. The concentration of condensed tannins was
determined from a calibration curve established with catechin (0-
100 mg/mL). The results were expressed in microgram catechin
equivalents per milligram of extract (ug CE/mg of extract).

Evaluation of /n vifraantioxidant activity
Measurement of anti-radical activity
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The measurement of the anti-radical activity of “7anopaf7 extract
was performed through the inhibition assay of 2,2-diphenyl-1-
picrylhydrazyl (DPPH) according to the method of Parejoef a/[15].
This method evaluates the ability of the extract to fix free radicals
by measuring the decrease of the violet coloration due to the
reduction of DPPH radicals.

From a stock solution of “ 7angpatiextract (0.1 mg/mL), a range of
concentrations was prepared by successive double dilution. A
volume of 2 mL of methanol solution of DPPH (0.1 mM) was added
to 2 mL of extract at various concentrations. After 30 min
incubation at room temperature, the absorbance was read in a
spectrophotometer at 517 nm against the blank sample. Ascorbic
acid, prepared at concentrations ranging from Oto 0.1 mg/mL, was
used as reference.The inhibition of DPPH radicals was calculated
using the following formula:

ADS control-ADS sample
DPPH inhibition (%) = x 100
Abs control

where Abs oniro IS the absorbance of the DPPH solution without
plant extract and Abs sampe, the absorbance of the reaction
medium containing DPPH and the plant extract or ascorbic acid.

The antioxidant capacity of the plant extract was determined from
the ICsy (inhibitory concentration 50) which is the sample
concentration required to reduce 50% of DPPH radicals. The ICsq
was determined graphically on a curve showing inhibition of DPPH
radicals depending on the concentrations of the extract studied.

Measurement of iron reducing power: FRAP (Ferric
Reducing Antioxidant Power)

The reducing power of “7angpafi extract was determined
according to the method described by Yildirimer a/[16]. This
method measures the ability of the extract to reduce ferric ions
(Fe®) present in the complex [KsFe(CN)g] into ferrous ion (Fe2+).
An increase in absorbance corresponds to an increase in reducing
power.

Thus, a volume of 0.5 mL of the extract at different concentrations
(0.1-0.006 mg/mL) was mixed with 2.5 ml of phosphate buffer
(0.2M; pH 6.6) and 2.5 mL of potassium ferricyanide [K sFe(CN) ¢]
1 %. The solution was incubated at 50 C for 30 min after addition
of 2.5 mL of trichloroacetic acid (10%). The reaction mixture was
centrifuged at 3000 rounds/min for 10 min. A volume of 2.5 mL of
the supernatant was homogenized with 2.5 mL of distilled water
and 0.5 ml of FeCly (0.1%). After 10 min incubation at room
temperature, the absorbance was measured at 700 nm against the
blank sample. Ascorbic acid (0-100 mg/mL) was used as a positive
control in this study.

Assessment of acute toxicity

Acute Toxic Class method described in the OECD Guideline 423
for chemical produce test was used. This method uses pre-
determined doses and the results allow the classification of

substances in the harmonized global classification system (GHS)
causing acute toxicity.

Thirty (30) mice divided into 5 groups of 6 animals each were
acclimatized for a week and fasted without water for 4 h (OECD
243, 2001). “Tanopatlextract, taken up with distilled water and
prepared to doses of 5, 50, 300 and 2000 mg/kg body weight (b.w)
was administered in a single dose by gavage to the mice of the
experimental groups. Group 1 (control group) received by gavage
0.2 mL of distilled water. The treatment of groups 2, 3, 4 and 5
animals at the respective doses of 5, 50, 300 and 2000 mg/kg
b.w,was done in 2 trials per dose. The first test called initial test
involved 3 mice and the second called confirmatory test, also
involved three mice. All 6 animals of the same experimental group
were treated when the first test does not cause death in 2 days of
observation. The administration of the plant extract at a higher
dose was performed when the previous dose does not cause
death, and so on until the last predetermined dose.

Statistical Analysis

The results were expressed as means + standard error of means
(SEM) of three replicates. Where applicable, the data were
subjected to one way analysis of variance (ANOVA) and
differences between samples were determined by Tukey’s Multiple
Comparison test using Graph Pad Prism 5.0 program. P values
less than 0.05 were considered to be statistically significant.

Results

Phytochemical Screening

The results of the phytochemical screening are shown in Table 1.
These results show that the extract of “ 7angpafl contains tannins,
flavonoids, anthocynosids, leuco-anthocyans, anthocyanins,
steroids and triterpenes. However, alkaloids, coumarins are absent
in this extract.

Table 1: Chemical composition of the Iyophilized extract of
“ Tanopat?

Groups Characteristic Results
Alkaloids No precipitate -
Flavonoids red-purple +
Tannins Blue-black +
catechin tannins Red precipitate +
Gallic Tannins Blue-black +
Leuco-anthocyans Cherry red +
Coumarines No fluorescence -
Steroids and triterpens | Greenish +
Saponosids presence of foam +
Anthracenosids red +

Phenolic compounds contents
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The total phenolic content of “Tanopati” extractwas determined
from the calibration curve of gallic acid with the equation y =
0.0093x with R = 0.9732. Those of total flavonoids and condensed
tannins were determined respectively from the calibration curves of
quercetin (y = 0.0002x; R =0.9482) and catechin(y =0.0033x; R =
0.99). The results, shown in Table 2 indicate that the extract of
“Tanopafl contains a significant amount of phenolic compounds.

Table 2: Phenolic compounds content of the extract of “ 7Tangpai?

Total phenol | Total Flavonoids | Condensed Tanins
Content | 232 ug 58.48ug QE/mg 80.5 pg CE/mg
GAE/mg
__ 1501
100+

l
L

Inhibition of DPPH radicals (%

o

In vitro antioxidant activity

Free radical scavenging activity

The results of the free radical scavenging activity of the extract of
“Tanopatl and ascorbic acid are presented in Figure 1. The values
of concentration required to reduce 50 % of DPPH radicals (ICsq)
are 0.028 mg/mL for “7anopafl extract and 0.002mg/mL for
ascorbic acid.

-8~ Ascorbic acid

- Extract of tanopati

0 50

|
150

Concentrations (ug/mL)

Figure 1:Inhibition of free radicals DPPH by extract of “ 7anopa#” and ascorbic acid.

Ferric reducing antioxidant power (FRAP)

The results of the reduction of the Fe3* ion into Fe? * ion by
“Tanopafl extract and ascorbic acid are shown in Figure 2. This
reduction of iron increases with increasing concentrations of the

extract. The curve corresponding to the reducing activity of the
extract of “7anogpail has a slope weaker than that of ascorbic acid
up to a concentration of 0.00315mg/mL where the reducing activity
of these two samples looks nearly identical.
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Figure 2: Reducing power of the extract of “Tangpat”and ascorbic acid

Acute toxicity of extract of “ Tangpat?f

The sequential administration of the extract of “7angpafl at doses
of 5, 50, 300 and 2000 mg/kg of body weight (b.w.) revealed no
major clinical signs of intoxication and caused no death in mice
during the 3 weeks of observation (Table 3). However, behavioral

problems such as drowsiness, apathy and travel difficulties were
observed in animals at doses of 300 and 2000 mg/kg of body
weight. These problems that appeared during the first hour after
administration have faded after 2 hours.

Table 3:Mortality of mice based on the dose of the exiract of “ 7Tangpati”

Groups Control Group 2 Group 3 Group 4 Group 5
Doses (mg/kg b.w.) 0 5 50 300 2000
Number of mouse per group 6 6 6 6 6
Mortality (%) 0 0 0 0 0

The results of the effect of “7angpafl extract on body weight of
mice based on time are contained in Table 4.The average weight
of the control group increases significantly after the second week of
observation. Whereas in groups 2, 3 and 4 receiving respectively

doses of 5, 50, 300 mg/kg b.w.of “7angpaff, there was no
significant difference in mean weight.At a dose of 1000 mg/kg b.w.,
a significant decrease in the average weight of the mice was
observed.
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Table 4: Average weight of mice according to time of treatment

Groups Groupst Groups?2 Groups3 Groups4 Groups5
Treatment Distilled water 5 mg/kg b.w.of 50 mg/kg b.w.of 300 mg/kg b.w.of 1000 mg/kg b.w.of
(0,2mL) Tanopati Tanopati Tanopati Tanopati
Body weight(day0) 17,28+0,272 17,8 £0,2720 18,46 +0,34° 19,71+ 0,18¢d 20,27+ 0,09
Body weight(day7) 18,36 +0,32 18,10+ 0,252 18,58 0,332 20,01+ 0,190¢ 20,48+ 0,08¢
Body weight(day14) 19,53 0,282 18,37 0,252 18,92 +0,32ab 20,26+ 0,34¢d 20,36 +0,08¢

Values are expressed as mean + SEM (n=6). In the same column the values followed by the same letter are not significantly different (p(J 0.05).

Discussion

In our study, the antioxidant activity and acute toxicity of the extract
of the recipe “7anopaf’ were evaluated. The phytochemical
screening allowed us to highlight in the extract of this recipe,
tannins, flavonoids, leucoanthocyans, anthocyanins, terpenoids,
steroids, anthocyanosids and saponosids. Our results are in
accordance  with  those  of  Anukaet &/[17] on
Phyllantusmuellerianus, Nyunaiet al[18] on Ageratum conyzoides,
Morin [19] on AloeveraPurwaret al[20],on Cassia occidentalisand
those ofOlounladé[21] on Newbouldialaevis. These authors have
shown that these plants mixed in “7angpaff contain active
compounds such as tannins, flavonoids, alkaloids, anthocyanins,
quinonederivatives, saponins, steroids and triterpenoids. Previous
studies had also shown that these plants are rich in phenolic
compounds. “7ongpafl is a mixture containing these plants, so it
can be said thatits phytochemical contents are derived from these
plants.

The evaluation of the phenolic compounds content showed that
“Tanopall extract is rich in total phenols, total flavonoids and
condensed tannins. In fact, phenolic compounds are indeed widely
distributed in plant tissues where many antioxidant molecules are
found [22].

As regard to the evaluation of the /n vifroantioxidant activity, results
showed that the extract of “7angpaff can reduce DPPH free
radicals and iron. This antioxidant activity or reducing power effect
is due to the substantial content of phenolic compounds in the
extract. It is well documented that polyphenols are compounds
having antioxidant activity due to their redox properties [23]that
allow them to neutralize free radicals by donating electrons or
protons [24], to block the chain reaction of free radical by transfer
of hydrogen atoms [25] and chelate metal ions [26]. This
antioxidant activity of polyphenols is widely used in order to prevent
and treat diseases related to oxidative stress. According to Hanef
al [27], phenolic compounds have veinotonic and vascular-

protective properties that could be beneficial in the prevention of
vascular damage that may occur in hypertensive patients.

Previous studies have shown the importance of natural substances
in the development of new pharmaceutical products or herbal
medicines [28, 29]. However, other studies have shown the
potential toxic effects of these products [30,31].The present study
conducted on the extract of “ 7angpai? indicates that this recipe has
antioxidant properties which justify its development as a new
compound of herbal medicine. Therefore, it is necessary to
characterize its effect on biological systems, including its
toxicological effects.

In the second part of our study, we investigated the toxicological
effect of aqueous extract of “7angpafl. Acute toxicity study of the
aqueous extract showed that with doses up to 2000 mg/kg body
weight, no cases of deaths were observed. According to the
globally harmonized system of classification (GHS) (OECD 243,
2001), our extract is classified into Category 5 (unclassified)
corresponding to LD50 greater than or equal to 5000 mg/kg.
According to Delongeaser al. [32], any product whose LD50 is
greater than 5 g/kg is considered non-toxic. Thus, the safety
margin of the aqueous extract of “ 7anogpatf is very wide. The daily
dose used in traditional medicine (17 mg/kg, unpublished data) is
well below this margin. Moreover during the study, we noticed a
significant increase of the weight of mice in the control group while
in the groups of handled mice, we did not observe significant
difference of the variation of the middle weight. Our extract does
not have significant effects on the weight gain. According to West
et al. [33], the weight gainis associated withfat accumulationin
adipose tissue. The polyphenols whichare the main
constituentsof' 7anopat!' are powerful antioxidantsthat can reduce
the sizeof adipocytes[34], which would result in adecrease infat
accumulation. Moreover, theactiveoxygen species(AOS)  of
oxidativestressmay interferewithmitochondrial
functionanddisruptmitochondrial enzymesthus
inhibitingoxidativemechanism[35].
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Conclusion

At the end of our study, it appears that the extract of “7angpaf?
used in traditional medicine as treatment recipe for high blood
pressure has a remarkable free radical scavenging and antioxidant
activity. The extract of this recipe is also non-toxic according to the
globally harmonized system of classification (GHS).lts non-toxic,
antioxidant and antiradical properties justify its use in the treatment
of hypertension. Future /n wvivo studies for biochemical and
histopathological exploration will be undertaken for more scientific
informations about “ 7anopar’ .

Abbreviations

b.w: body weight; DPPH: 2,2-diphenyl-1-picrylhydrazyl; EAG: gallic
acid equivalents; EQ: quercetin equivalent ; GHS: harmonized
global classification system; LD: lethal dose;OECD:Organization
for Economic Co-operation and Development; SEM: standard error
of means THP: traditional health practitioner.
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