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ABSTRACT

Acute hepatitis B and its complications cause 800000 and 3300 deaths each year respectively in the
world and in Burkina Faso. In Burkina Faso, the majority of the population uses medicinal plants to treat
hepatitis. The present study consisted to identify the medicinal plants used to treat hepatitis in COMOE
province of Burkina Faso. Extracts from the most cited species were screened for their antioxidant capacity
(using ABTS and FRAP methods) and their content in phenolics. Thirty-two anti-hepatitis species belonging to
29 genera and 20 families were recorded in the COMOE province. Extracts from Diospyros mespiliformis and
Terminalia macroptera showed the best antioxidant activities (1.17 £ 0.00 mM TEAC/g and 70.77 + 0.4 uM
ET/g; 1.09 = 0.03 mM TEAC/g and 81.17 £ 0.5 uM TE/g extract, respectively).The same extracts exhibited
the highest total phenolic contents. Low correlation has been obtained between total phenolic contents and
antioxidant capacity (TEAC) of the extracts. This finding suggests that non-phenolic antioxidant compounds
would be involved in the bioactivity of these species. This study constitutes a contribution in the safeguarding
of traditional hepatoprotective medicinal knowledge of COMOE province of Burkina Faso.
© 2018 International Formulae Group. All rights reserved.
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INTRODUCTION

Viral hepatitis is a major public health
problem (OMS, 2012). Two billion people
have been infected worldwide with hepatitis B
virus (HBV) and 360 million people are
chronic carriers with nearly 800,000 deaths a
year (OMS, 2014). Three to four million
people contract hepatitis C every year and
nearly 150 million people are chronic carriers
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with over 500,000 deaths per year (OMS,
2014). In Burkina Faso, acute hepatitis B
causes 1,100 deaths; Cirrhosis and primary
liver cancer from chronic forms cause
respectively 900 and 1,300 deaths per year
(WHO, 2004). Modern treatments of viral
hepatitis are expensive (Schwierz et al., 2011)
and have limited effectiveness by poor
tolerance of side effects (Thevenot et al.,
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2006). The only vaccine existing, the hepatitis
B vaccine remains inaccessible to the poor
free of the population in terms of its expensive
cost. This situation explains the interest of
evaluating the natural substances of plants
traditionally used (Mukazayire et al., 2011).
The present study consisted in identifying the
anti-hepatic medicinal plants used in certain
localities of the COMOE province in Burkina
Faso. Viral attack of liver cells results in
increased production of free radicals that
cause liver damage (Twedt, 2006). Plant
antioxidants that have the property of trapping
free radicals can be a therapeutic way in viral
hepatitis. The species most quoted by the
surveyed were therefore evaluated for their
antioxidant capacity as well as their content of
phenolic compounds: Cassia sieberiana DC.
(Caesalpiniaceae), Diospyros mespiliformis
Hochst ex.A.DC (Ebenaceae), Lophira
lanceolata Tiegh.ex Keay (Ochnaceae)
Piliostigma thonningii (Schum.) Milne-Redh
(Caesalpiniaceae) Sarcocephalus latifolius
(Sm.) EABruce (Rubiaceae) And Terminalia
macroptera Guill. & Perr (Combretaceae).
The objective of this study was to elucidate
the pharmacological mechanism of natural
substances action of these extracts in order to
consider the formulation of phytomedicines
from the enriched extracts.

MATERIALS AND METHODS
Ethnobotanical survey
Ethnobotanical area of investigation

The survey was carried out in three
communes in the COMOE province, in the
cascade region in south-west Burkina Faso:
Banfora, Bérégadougou and Moussodougou.
The survey area extends between longitude 4°
67 'and 4° 82' W and between latitudes 10° 73
‘and 10° 85' N. The area covers an area of 18
424 km® with a population of 713 059
inhabitants in 2014 according to the National
Institute of Statistics and Demography (INSD,
2009). Its population is mainly composed of
Dioula, Senoufo, Goin, Turka, Fulfuldé,
Karaboro, Komono, Mossi and Tousian. The
region is characterized by a South-Sudanian
climate. The landscape is made up of wooded
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and arboreous savannas, clear forests and
gallery, grass carpet.
Data gathering

The ethnomedical survey consisted of
an open, semi-structured interview in which
the interviewee was asked to answer
exhaustively the questions asked by the
interviewer. The questions were asked in the
Dioula, Turka or French languages. The
themes dealt with mainly relate to the local
and scientific names of the plant, its part used,
its preparation, its administration, the
pathologies treated, the type (s) and the
duration of the treatment. The interviewee
concerned was mostly traditional healers or
herbalists. The diagnosis made by the
interviewee was mainly based on jaundice and
other clinical factors such as asthenia, fever,
headache, insomnia. Field trips were made in
the presence of the interviewee, to see the
species mentioned, to take their GPS
coordinates, to photograph them and to collect
specimens. Specimens of the indicated plant
species were harvested from the site and
subsequently identify at the UFR/SVT
Ecology Laboratory at Ouaga University
Professor Joseph Ki Zerbo. Six species were
selected according to the citation index and
according to a bibliographic review for the
study of biological activities.

Determination of antioxidant activities and
levels of phenolic compounds
Plant material

The roots and leaves of Cassia
sieberiana DC., Piliostigma thonningii
(Schum.) Milne-Redh, Sarcocephalus

latifolius (Sm.) EABruce, leaves of Diospyros
mespiliformis Hochst ex.A.DC, root bark of
Lophira lanceolata Tiegh.ex Keay and
Terminalia macroptera Guill. And Perr, were
harvested in November 2012 in the COMOE
province of Burkina Faso, then dried out of
the sun and pulverized into fine powder by a
blade mill (Gladiator East, 1931 Type BN 1
Mach 40461 1083).
Extraction

The extraction modes are the aqueous

infusion for the leaves of Diospyros
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mespiliformis and aqueous decoctions for the
eight other plant samples.

Methods for determining antioxidant
activities
ABTS (2'2,azino-bis-(3-ethylbenzothiazoline)-6-

sulfonic acid) method

The TEAC test (Trolox Equivalent
Antioxidant Capacity) was determined by the
ABTS test (Re et al., 1999). ABTS is
dissolved in water at a concentration of 7 mM.
The ABTS (ABTS") cation radical is
produced by reacting the stock solution of
ABTS with 2.45 mM of potassium persulfate
and the mixture placed in the dark at room
temperature for 12-16 h prior to use. The
reaction mixture consisted of 1.0 mL of
diluted ABTS™ solution and 10 pL of extract
or Trolox (1 mM concentration standard in
ethanol). We incubated it for 30 minutes at
room temperature and the absorbance read at
734 nm. Negative control was consisted of
distilled water. All measurements were carried
out in three independent tests. The inhibition
percentage was calculated according to the
following formula:

% Inhibition = [(A0 - A1)/A0] x 100

The 50% inhibitory concentration
(ICs0) was determined and the anti-radical
power (ARP) was given by the following
formula: ARP = [1/1Cg] x 100.

The antioxidant power (TEAC) was
calculated according to the formula: TEAC =
(ARP product)/(ARP trolox)

Ferric Reducing Antioxidant Power (FRAP)
method

The method described by Hinneburg
et al. (2006) was used. 1.25 mL of phosphate
buffer (0.2 M, pH 6.6) are added to a test tube
containing 0.5 mL of extract (0.1 mg/mL) and
then 1.25 mL of potassium hexacyanoferrate
[KsFe(CN)g] 1% in water. The whole is heated
at 50 °C in a water bath for 30 minutes. Then,
1.25 mL of trichloroacetic acid (10%) was
added and the mixture was centrifuged at
2000 rpm for 10 minutes. Three 0.625 mL
aliquots were taken from the supernatant and
placed in 3 eppendorf tubes to which was
added 0.625 mL of distilled water and then
0.125 mL of freshly prepared 0.1% FeCl; in
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distilled water. A blank without a sample was
prepared under the same conditions. The
reading was carried out at 700 nm against a
standard trolox curve (y = 0.6237x + 0.0387,
R? = 0.9926) and the reducing powers were
expressed in pmol ET/g dry extract.

Determination of phenolic compounds
Determination of total phenolics

The total phenolic compounds were
assayed according to the method of Singleton
et al. (1999). The phenolic compounds react
with the Folin Ciocalteu reagent (FCR) in an
alkaline medium, forming a blue colored
complex whose maximum absorption is at 760
nm. The reaction mixture consists of 1 mL of
extract, 1 mL of 2N FCR and 3 mL of a 20%
sodium carbonate solution. It was allowed to
stand at room temperature for 40 minutes and
then the absorbance was measured at 760 nm
on the spectrophotometer (Agilent 8453)
against a tannic acid standard curve (1-5
pg/mL). Three independent tests were
conducted.
Determination of tannins

The method described by Tibiri et al.
(2007) was wused. The tannins were
precipitated by formation of complex with the
polyvinyl polypyrrolidone (PVPP). 100 mg of
PVPP were sufficient to complex 2 mg of
total phenolics. The quantity of PVPP
necessary to complex the total phenols
determined as described above was added to 1
mL of extract of concentration 0.5 mg/mL.
The mixture was vortexed, kept at 4 ° C for 15
min and then centrifuged at 3000 g for 10
min. The supernatant contains the phenolic
compounds other than the tannins, these
having been precipitated by the PVPP. A
metering tube was made as for total phenolics.
After 40 minutes, it was centrifuged and the
absorbance of the supernatant was measured
at 760 nm. The tannin content was determined
by differentiating between the first value of
the total phenolic compounds (which
contained the tannins) and the second value of
the total phenolic compounds (in the absence
of tannins).
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Dosage of total flavonoids

The flavonoid assay was carried out
according to the method described by Abdel-
Hameed (2009). 100 pL of extract (10
mg/mL) in methanol were mixed with 100 pL
of 2% aluminum trichloride in methanol and a
drop of acetic acid and the volume was then
brought to 5 mL with methanol. After 40 min,
the absorbance was read at 415 nm. Positive
control was performed with quercetin. The
absorbance was read against a quercetin
standard curve. The amount of flavonoids in
the plant extract was expressed in gram
quercetin equivalent (QE) per 100 g of plant
powder.

Statistical analysis of data

The survey results were recorded and
processed with the Sphinx V5 software. All
the experiments were performed in triplicate
(n = 3) and the results were expressed as mean
+ SD. The statistical study was carried out by
the statistical software XLSTAT V.7.1. Using
ANOVA followed by the Fisher LSD test for
multiple comparisons. The differences were
considered significant at the probability
threshold of 5% if p <0.05.

RESULTS
Ethnobotanical survey

Twenty-six (26) people, including 22
men, agreed to submit to the questionnaire.
The interviewee age ranged between 25 and
75 years. More than 60% of respondents were
old of 50 years with at least 10 years of
experience in traditional medicine. Thirty-two
species (Table 1), belonging to 29 genera and
20 families, were recorded. The most
representative families were Caesalpiniaceae,
Combretaceae, Meliaceae, Asteraceae and
Mimosaceae  (Table 2). The listed
hepatotropic plants are predominantly trees
and shrubs. Citation index vary between 1 and
13. Cochlospermum tinctorium is the most
commonly used species, followed by C.
sieberiana and S. latifolius (Table 1).

Different organs were used by
traditional healers or herborists to treat liver
disease. Leaves were the most used organs,
46%, followed by roots 34% (Figure 2). Fruits
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and stem bark were little used. The decoction
(74%) was the most used method of
preparation (Figure 3). Infusion (14%) and
maceration (10%) were little used, while other
forms of preparation (2%) were also little used
(Figure 3).

Antioxidant activities and levels of phenolic
compounds

The tests carried out reveal that the
various extracts possess antioxidant powers
and that they contain phenolic compounds
(Table 3).

The antioxidant activities of the
extracts varies between 1.17 + 0.00 and 0.05 +
0.01 mM for the ABTS method and between
83 + 0.6 and 46.88 + 3.3 uM TE/g extract for
the FRAP method. The extract of the root bark
of P. thonningii revealed the strongest
reducing power (FRAP) while the extract of
the roots of S. latifolius showed the lowest
reducing power. The D. mespiliformis leaves
and the roots of S. latifolius extracts gave the
strongest and the lowest antioxidant capacity
(TEAC) respectively. Extracts of D.
mespiliformis and T. macroptera showed high
significant antioxidant capacities (TEAC) (P
<0.05) compared with the trolox (1mM) used
as reference compound. The other extracts
showed a significantly lower antioxidant
capacity (P<0.05) than that of the trolox.
Extracts of S. latifolius showed the weakest
antioxidant activities (ABTS, FRAP).

The total phenolics, tannins and
flavonoids contents respectively ranged from
3244 £ 0.10 to 1.86 + 0.11 g EAT/100 g dry
matter, from 20.35 + 0.61 to 1.36 £ 0.14 g
EAT/100 g dry matter and 5.22 + 0.41 to 0.11
+ 0.004 g EQ/100 g dry matter. The extract of
T. macroptera showed the highest total
phenolics, tannins and flavonoids. The lowest
levels of total phenolics and tannins were
obtained with the roots of S. latifolius. The
lowest content of flavonoids was obtained
with the roots of P. thonningii. Extracts of D.
mespiliformis and T. macroptera showed
interesting antioxidant activities with the
ABTS and FRAP method. The same extracts
also gave the highest total phenolic.
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Table 1: Anti-hepatic medicinal plants identified during the ethnomedical survey.

Plant Species Local Name Type of plant Organ used/ preparation/mode used Citation
index

Anogeissus leiocarpus (DC.) G.Perr. (Combretaceae) Gombliri (Turka) Tree Leaves/Decoction/Drink 1
Argemone mexicana L. (Papaveraceae) Grass Leaves/Decoction/Drink 1
Azadirachta indica.Juss (Meliaceae) Neem (Frangais) Tree Leaves/Decoction/Drink 1
Carica papaya L. (Caricaceae) Papayer (Frangais) Tree Yellow leaves/Decoction/Drink 2

Fruits/Boil/Eating 2
Cassia occidentalis L. (Caesalpiniaceae) Kinkéliba(Francais) Shrub Leaves/Decoction/Drink 1
Cassia siamea.Lam (Caesalpiniaceae) Cassia (Frangais) Tree Leaves/Decoction/Drink 1
Cassia sieberiana DC. (Caesalpiniaceae) Sindian yiri (Dioula) Tree Leaves/Decoction/Drink 4

Root/Decoction/Drink 1
Cassytha filiformis L. (Lauraceae) Shrub Aerial part/Maceration /Drink 1
Chrysantellum americanum L. (Asteraceae) Shrub Aerial part/ Infusion of powder/Drink 1
Citrus aurantifolia (Christm) Swingle (Rutaceae) Citronnier Tree Fruit + leaves of kinkeliba/ Decoction/Drink 1

(Francais)

Cochlospermum planchonii MS. (Cochlospermaceae) N’Dribala (Dioula) Shrub Roots/Decoction/Drink 1
Cochlospermum tinctorium A.Rich. (Cochlospermaceae) Faux cotonnier (Frangais)  Shrub Roots/Decoction/Drink 8

Root/Infusion/Drink 3

Roots/Maceration/Drink 2
Combretum fragrans F.Hoffm. (Combretaceae) Vapélosié (Dagara) Tree Leaves/Decoction/Drink 1
Commelina benghalensis L. (Commelinaceae) Barbar (Turka) Grass Aerial part/Decoction/Drink 1
Detarium microcarpum Guill. & Perr. (Caesalpiniaceae) Tree Roots/Maceration/Drink 1
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Diospyros mespiliformis Hochst ex.A.DC. (Ebenaceae) Sounsou yiri (Dioula) Tree Leaves/Infusion of powder/Drink
Entada africana Guill et Perr (Mimosaceae) Sama néré (Dioula) Shrub Roots/Infusion/Drink
Guiera senegalensis J.F.Gmel. (Combretaceae) Counglé yiri (Dioula) Shrub Leaves/Infusion of powder/Enema and drink
Khaya senegalensis (Desr) A.Juss. (Meliaceae) Caicedra (Frangais) Tree Stem bark/Decoction /Drink
Lophira lanceolata Tiegh.ex Keay. (Ochnaceae) Nwali (Turka) Tree Roots bark/ Decoction/Drink
Mangifera indica L. (Anacardiaceae) Manguier (Francais) Tree Leaves/Decoction/Drink
Parkia biglobosa (Jacq).R.Br.ex G.Don. (Mimosaceae) Néré (Francais) Tree Roots/Infusion/Drink
Phyllanthus amarus Schumacher. (Euphorbiaceae)
Piliostigma thonningii (Schum.) Milne-Redh. Grass Leaves/Decoction/Drink
(Caesalpiniaceae)
Pterocarpus erinaceus Poir. (Fabaceae) Nyamma yiri (Dioula) Shrub Leaves/Decoction/Drink
Roots/Decoction/Drink
Balan yiri (Dioula) Tree Leaves/Decoction/Drink
Saba senegalensis (A.DC.) Pichon var. (Apocynaceae) Zaban yiri (Dioula) Creeper Roots/Infusion/Drink
Sarcocephalus latifolius (Sm.) E.A.Bruce (Rubiaceae) Bati yiri (Dioula) Tree Roots/Decoction/Drink
Leaves/Decoction/Drink
Securidaca logepedunculata Fers (Polygalaceae) Djoro (Dioula) Shrub Roots bark/Decoction/Inhalation and enema
Tamarindus indica L. (Caesalpiniaceae) Tamarinier (Francais) Tree Fruits/Maceration/Drink
Leaves/Decoction/Drink
Terminalia macroptera Guill. & Perr. (Combretaceae) Kougali (Turka) Tree Roots bark/ Decoction/Drink
Vernonia colorata (Wild.) Drake (Asteraceae) Koisafine (Turka) Shrub Leaves/Decoction/Drink
Zingiber officinale Rosc. (Zingiberaceae) Gnamakou (Dioula) Grass Clove/Maceration/Drink

e = T = S =Y
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Table 2: Taxonomic diversity of hepatoprotective plants checked off in the COMOE.

Families

Number of genres

Number of species

Caesalpiniaceae
Combretaceae

Meliaceae
Mimosaceae
Asteraceae

Cochlospermaceae
Others famillies

Total

Table 3: Results of the Antioxidant Activities and the Phenolic Compounds of the Extracts.

Species Organsused  Total phenolic content (g Total tannin content (g Total flavonoid Antioxidant Reductive power (FRAP) of the ferric
EAT/100g DM) EAT/100g DM) content (g EQ/100g capacities TEAC ion in ferrous ion (uM ET/g of dry
DM) in mM (ABTS) extract)
C. sieberiana Leaves 9,89 + 0,005° 7,97 £0,23° 1,72 £0,07° 0,11 +0,00%" 79,85 +1,1°
Roots 8,36 + 0,28 7,18 £0,03° 0,55 + 0,07%¢ 0,26 +0,03° 59,12 #1,1°
D. mespiliformis Leaves 16,41 +0,30° Nd Nd 1,17 +0,00° 70,77 +0,4°
L. lanceolata Roots bark 14,16 +0,22° 12,72 +0,007° 0,3 +0,01% 0,67 +0,03° 64,15 +0,5°
P. thonningii Leaves 14,98 +1,09° 12,62 +0,02° 2,17 +0,13° 0,18 +0,03" 79,92 +0,7°
Roots 5,08 + 0,06° 3,98 + 0,004¢ 0,11 + 0,004 0,2 +0,02 83 +0,6°
S. latifolus Leaves 5,12 +0,33¢ 4,33+0,34° 0,6 +0,09¢ 0,08 + 0,005" 58,62 +0,6
Roots 1,86 £0,11" 1,36 £ 0,14 0,45 +0,07%¢ 0,05 +0,01" 46,88 +3,3¢
T. macroptera Roots bark 32,44 +0,10% 20,35 + 0,612 5,22 + 0,412 1,09 + 0,03° 81,17 +0,5°
Trolox — eeeeem emmeeeeeee e 1,00 £0,00° e

EAT/100g of MS = Equivalent Tannic Acid per 100 grams of Dry Matter; EQ/100g of MS = Equivalent Quercetin per hundred gram of Dry Matter; TEAC = Trolox Equivalent Antioxidant Capacity; ET/g =
Trolox equivalent per gram of dry extract; Nd: Not determined.
The letters a, b, ¢, d e, f, g, h indicate the significant differences between the extracts for each test at the probability threshold of 5% if p <0.05.
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Figure 1. Survey area, Comoe province in the Cascades region: communes of Banfora,
Bérégadougou, Moussodougou.

% organs used

M Leaves

M Roots

M Fruits

B Stem bark
m Other

Figure 2: Percentages of the different organs used by the respondents.
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Figure 3: Proportions of the different modes of preparation used by the respondent.
DISCUSSION of Afolayan and Wintola (2014) who found

Ethnomedical knowledge of
hepatoprotective plants

The majority of interviewees in these
surveys were men. This may be justified not
only by the fact that the transmission of
knowledge to most indigenous people in the
locality (Turka, Goins, Karaboro) takes place
from father to son, but also because hepatitis
is not a specific disease to children for whom
women have many interests. The survey data
have shown that species, C tinctorium, C.
sieberiana and S. latifolius are the best known
species in these localities in the treatment of
liver diseases with respectively citation index
of 13, 5 and 4. Several studies have shown
that Cochlospermum tinctorium, which is the
most widely used species, has
hepatoprotective properties (Etuk et al., 2009).
By comparing the listed species with those of
the literature consulted, it is found that they
are used in traditional medicine in other
countries for the management of liver diseases
(Guinnin et al., 2015; Sangaré et al., 2012).
The leaves were the most used organs as
indicated by some studies (Megersa et al.,
2013); but other studies (Teklehaymanot,
2009) have shown that roots are the most
commonly used organs of traditional
medicine. Seventy-four percent (74%) of the
receipts are decocts, which are close to those
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61%. However, these results are contrary to
those of Gueye et al. (2012) who found that
57% of the recipes were macerated.
Antioxidant  Activities and Phenolic
Compounds

Hepatitis B or C virus infection
causes free radicals to be produced in order to
destroy the wvirus. These free radicals,
produced in excess, attack the lipid and
protein constituents of the hepatocytes and
cause cellular lesions (Gulam Waris and
Haseeb Ahsan, 2006). These lesions may
develop, in the event of chronicity to fibrosis,
cirrhosis and hepatocellular  carcinoma.
Antioxidants, known for their anti-free radical
properties, could be a therapeutic means in
viral hepatitis. In this study, both tests (ABTS
and FRAP) showed that the extracts contained
antioxidants. The FRAP test expresses the
potential of the extracts to supply electrons to
ferric ions (Fe**) in order to reduce them to
ferrous ions (Fe?) (Wojdylo et al., 2007).
This shows that the extracts contain reducing
compounds capable of allowing them to react
with the free radicals by converting them into
stable products. All the extracts studied could
be classified as having a strong reducing
power according to the classification of
Wojdylo et al. (2007), which shows that
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extracts which have a reducing power greater
than 5 uM ET/g are said to be extracts with a
high reducing power. The ABTS test reveals
that the extracts have the ability to stabilize
the ABTS™ cationic radical by trapping. This
shows the ability of the extracts to trap free
radicals. Molecules in the extracts transferred
hydrogen to the radical to neutralize it
(Mukherjee et al., 2011).

A low correlation (R? = 0.63) has
been obtained between total phenolic contents
and TEAC antioxidant capacities of the
extracts compared to that obtained 0.94 by
Ewa et al. (2009). This could be explained, on
the one hand, by the non-specificity of the
Folin-Ciocalteu reagent to phenolic
compounds (Athamena et al., 2010) and on
the other hand by the existence in the extracts
of other non-phenolic compounds with
antioxidants properties such as carotenoids,
sterols, terpenoids. Studies have reported that
the roots of C. sieberiana possess antioxidant
power (Nartey et al., 2012) and contain
terpenes, sterols, polyphenols and flavonoids
(Traoré et al., 2015). Tannins, flavonoids and
terpenoids have been characterized in the
leaves of D. mespiliformis (Dangoggo et al.,
2012). Studies have also reported that root and
leaf extracts of P. thonningii have good anti-
knocking activities ABTS and FRAP (Dieng
et al.,, 2017). Other studies have shown that
the roots of P. thonningii contain tannins,
terpenoids but do not contain flavonoids
(Amon et al., 2013), while the leaves contain
flavonoids, tannins and terpenoids (Kwaji et
al., 2010). Flavonoids and tannins were
characterized in the leaves of S. latifolius
(Edewor et al., 2015). Koné et al. (2012)
showed that the roots of T. macroptera
contain  flavonoids and possess good
antioxidant capacity (TEAC). These species
would therefore be rich in antioxidant
compounds that could protect the liver from
the oxidative stress caused by hepatitis viruses
(Haque et al., 2014).

Conclusion

The study has gathered traditional
medical knowledge of the province in the field
of the management of liver diseases. The
results obtained thus constitute a safeguard of
the local knowledge and especially the
materials for a scientific evaluation of the
pharmacodynamics substances of the listed
species. The results of preliminary
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phytochemical evaluation thus make it
possible to affirm that the phenolic
compounds are not the only compounds
responsible for the antioxidant activity of the
aqueous extracts of the most cited plants, here
evaluated. Other types of extracts, in addition
to this, should be carried and tested in vitro
and in vivo in order to better apprehend their
hepatoprotective activity.
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