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Abstract

Objective: To identify the anti-hemorrhoidal medicinal plants of the Depart-
ment of Issia and evaluate the cytotoxic activity of the most requested species.
Methods: The plants used in hemorrhoid recipes in the Department of Issia
(Cote d’Ivoire) were obtained using a semi-structured survey based on a
questionnaire sheet. To assess the use of plants on the disease, Informant
Consensus Factors (ICF) for each species were calculated. The harvested spe-
cies were identified at the Centre National de Floristique (CNF) of the Félix
Houphouét Boigny University (Cote d’Ivoire). Cytotoxicity tests were per-
formed on HFF cells with the 70% ethanolic extract, prepared from the
aqueous extract of the most cited species. Results: A total of twenty four me-
dicinal species in eighteen families were recorded. Among these taxa are ten
woody and fourteen herbaceous. Only three species gave an ICF greater than
0.5. The ethanolic extract 70% of the frequently requested medicinal plant did
not reveal any toxicity on HFF cells. Conclusion: These results revealed that
the flora of the Department of Issia is rich in anti-hemorrhoidal medicinal
plant species. Their use without side effects is revealed by the absence of tox-
icity in one of the most solicited plants.
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1. Introduction

Plants play a very important role in the control of the vast majority of diseases.
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Herbal treatment is mainly facilitated by the fact that this practice is closely
linked to customs and traditions [1]. According to the OMS, more than 80% of
the world’s population uses medicinal plants for treatment [2]. In recent years,
the cost and availability of medicines and health benefits have become a con-
straint for populations. This is why traditional medicine appears to be an alter-
native in the resolution of health problems [3]. In the Department of Issia, sev-
eral traditional health practitioners use medicinal plants to treat hemorrhoidal
disorders, because surgical treatments are successful but remain very expensive
and sometimes cause inconvenient side effects [4]. Indeed, hemorrhoidal pa-
thologies are a venous dilation of the mucous membrane of the anus and rectum
[5]. Mechanical factors such as relaxation of the musculo-ligamentary suspen-
sion system, alteration of the means of fixation of the hemorrhoidal plexus and
vascular factors such as increased pressure at Thomson’s pads, vascular anatom-
ical changes, are responsible for the evolution of this pathology [6]. This he-
morrhoidal disorder is the most frequent pathology of the terminal intestine,
with a prevalence ranging from 4.4% to 86%, causing discomfort in those suf-
fering from it [7]. This condition affects both men and women, but men com-
plain most about it [8]. To help our populations affected by this disease to bene-
fit from the use of medicinal plants, we conducted an ethnobotanical survey on
antihaemorrhoidal plants, and then evaluated the cytotoxicity of the taxon most

solicited on HFF (Human Prepuce Fibroblasts) cells in vitro.

2. Material and Methods
2.1. Study Environment

The Department of Issia, an area of our ethnobotanical study, belongs to the
Upper Sassandra region. It is located in the mid-western part of the average Cote
d’Ivoire forest is between 6°25' and 6°70' north latitude, between 6° and 7° west
longitude. This area is bordered to the north by the Departments of Daloa and
Zoukougbeu, to the south by the Departments of Gagnoa and Soubré, to the
west by the Departments of Buyo and Soubré and to the east by the Departments
of Gagnoa and Sinfra. The surface area of the Department is 2613 km?. The relief
is not very rugged, with a granitic dome near the city of Issia. The Department’s
hydrographic network includes, from west to east, rivers (Yoyo, Lobo, Goré, Ba-
to, Daboro, Zozo, Grébo and Gongo) and multiple streams with more or less

permanent flows.

2.2. Plant Material

The plant material consists of all the anti-hemorrhoidal plants collected during
our ethnobotanical survey. For this study we were interested in the bark of Lan-

dolphia utilis because of its ICF.

2.3. Cell Lines

The cell support consists of human HFF (Human Foreskin Fibroblasts) cells.
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These are human cells that testify to the toxic activity of an extract. They have
the particularity of forming a cellular mat after several days of culture (96 hours
- 4 days), it is said that they are confluent, they stop dividing by contact inhibi-
tion. When these cells have been in culture for only 24 hours, they are in a state

of mitosis (or dividing cells).

2.4. Ethnobotanical Survey
2.4.1. Choice of Sub-Prefectures

The choice of Sub-Prefectures was made on the basis of preliminary surveys of
people who had previously suffered from hemorrhoidal disorders and who had
found a cure through the traditional health practitioners of the Sub-Prefectures
of the Department of Issia. Series of ethnobotanical surveys were carried out in
three sub-prefectures, namely Nahio, Saioua and Iboguhé, in order to identify
the different recipes used in the treatment of hemorrhoidal disorders. These
semi-structured surveys were conducted using a surveysheet. The main lines of
the interview concerned information on the plants used in hemorrhoidrecipes,
the way in which these recipes are prepared and how they are administered. The
method of approaching the populations was based on dialogue and using French
and local languages (Bété, Baoulé). Access and interview in each of the three
Sub-Prefectures was facilitated by an indigenous guide who also translated the

local language into French.

2.4.2. Methods of Identification

Samples were collected in each of the Sub-Prefectures in sifu thanks to the tra-
dithérapeutes who made themselves available. These samples were stored in a
herbarium. The identification was made with the data available in the literature
but also in comparison with the herbarium of the National Center of Floristics
(CNF) of the Biosciences U FR of the University Félix Houphouét Boigny (Cote
d’Ivoire). In order to assess the informants’ agreements on the use of plants
against hemorrhoidal disorders, a factor (degree) of consensus of use or In-
formant Consensus Factor (ICF) was calculated according to the following

formula:

ICF = Na
Nt

where Na is the number of informants who cited a species and Nt the total

number of informants [9].

3. Study of the Cytotoxicity of Landolphia utilis

3.1. Preparation of Plant Extracts

After harvesting, the Landolphia utilis bark was cleaned of impurities, dried in
the shade and in an air-conditioned laboratory for a week and then sprayed with
an electric grinder. The fine powders obtained were stored in glass jars to pre-

vent mould growth.
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3.2. Aqueous Total Extract (ATE)

The dried bark of Landolphia utilis was pulverized by an electric mill of the
Moulinex type. The powder obtained was used to prepare the various extracts.
Thus ATE was obtained according to the following method [10]: One hundred
grams of plant powder are extracted in distilled water (1 litre) by grinding in a
blender three times three minutes at room temperature. The homogenate ob-
tained is wrung out in a square of cloth and then filtered successively four times
on hydrophilic cotton and then on Wattman paper (3 mm). The filtrate is eva-
porated at 50°C using a Venticell® type oven. The dry evaporate obtained is the
aqueous total extract (ATE).

3.3. Ethanolic Extract 70% (EE70%)

The ethanolic extract 70% comes from the aqueous total extract, according to
the following method [10]: Ten grams (10 g) of ATE are dissolved in 100 ml of a
70% ethanol solution and homogenised in a Blender. After settling in a separat-
ing funnel, the supernatant is collected, filtered on cotton to remove any residue
and dried in an oven (50°C). The powder obtained is ethanolic extract 70%
(EE70%).

3.4. Cytotoxicity Test

To measure the toxicity of the ethanol extract 70% Landolphia utilis, HFF
(Human Foreskin Fibroblasts) cells were inoculated into 96-well plates (CellStar)
at a rate of 3000 to 5000 cells per well in 100 Y1 of D10 medium. These cells are
kept in culture for 24 hours (dividing cells). They were then exposed for 24
hours to different concentrations (0 - 800 Yg/ml) of plant extract solubilized in
PBS buffer. This was done in triplicate. Viability was determined using 3-(4,5-
diméthylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT). The tetrazolium
ring it contains is reduced to formazan by mitochondrial succinate dehydroge-
nase from metabolically active cells, which precipitates and gives a violet colour.
The amount of precipitate formed is proportional to the number of living cells.
In each well, MTT is added at a concentration of 500 Yg/ml and incubated for 3
hours at 37°C. Formazan crystals are solubilized in dimethylsulfoxide (DMSO)
10 mM. The optical density at 544 nm was measured using a Safir (Tecan) spec-
trophotometer; this absorbance measurement will determine the relative amount
of living and metabolically active cells [11]. Viability rate = (Abs544 nm ex-
tracted/Abs544 nm control) x 100.

4. Results
4.1. Ethnobotanical Data

A total of twenty six people were interviewed, including ten in the Nahio
sub-prefecture, six in the Saioua sub-prefecture and ten in the Iboguhé sub-pre-
fecture. These interviewees include four women and twenty two men. They were

all adults aged 45 and over and all had at least 10 years’ experience in the per-
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formance of their duties. All were able to recognize the disease and clinical

signs.

4.2. Floral Analysis

A total of twenty four anti-haemorrhoidal medicinal species have been identi-
fied, including ten woody and fourteen herbaceous species. They are divided in-
to twenty four genera belonging to eighteen families, the most represented of
which is the Apocynaceae family. It is followed by the family Euphorbiaceae,
Fabaceae and Asteraceae. In this study, the plants identified and their therapeu-

tic indications are grouped in Table 1.

Table 1. Plants used in the preparation of antihaemorrhoidal recipes.

Taxons Families Vernacular names Part used Preparation method a dx::ils(':fa?ifon
Adenia lobata (Jacq.) Engl. Passifloraceae Aereama (Baoulé) Fresh leaves Crushing Local application
Aframomum maleguata K. Schum Zingiberaceae Alosso (Baoulé) Seeds Decoction Oral route
Ageratum conyzoides L. Asteraceae Bonwo (Bété) Whole plant ~ Crushed + vegetable oil Suppository
Allium cepa L. Amaryllidaceae Djaba (Baoulé) Bulb Crushing (crushing)  Local application
Alstonia boonei De Wild Apocynaceae Kaahi (Bété) Bark Water maceration Oral route
Capsicum frustescens L. Solanaceae Yebé (Bété) Whole plant  Crushed + vegetable oil Suppository
Cassia alata L. Roxb. Fabaceae Digbragbo (bété) Fresh root Decoction Oral route
Elaeis guineensis Jacq. Arecaceae Fording (Bété) Leaf Calcination Suppository
Euphorbia hirtaL. Euphorbiaceae Semayuehi(Bété) Whole plant Crushed + water Oral route
Ficus exasperata Vahl. Moraceae Gnagnohi (Bété) Leaf Decoction Oral route
Harungana madagascariensis Lam. Hypericaceae Gogorehi (Bété) Stem bark Decoction Local application
Irvingia gabonensis Aubry. Lec Irvingiaceae Suokohi (Bété) Bark Decoction Seat bath
Landolphia utilis A. Chev. Apocynaceae Zatelikpa (Bété) Bark Maceration Oral route
Microglossa pyrifolia Lam. Asteraceae PoutoZlBg:tz(obiya Fresh leaves Crushed Local application
Musa paradisiaca L. Musaceae Djibo (Bété) Reject and fruit Decoction Oral route
Nicotiana tabacum L. Solanaceae Dijéle (Bété) Leaf Maceration Oral route
Occimum gratissimum L. Lamiaceae Minikolou (Bété) Whole plant  Crushed + vegetable oil Suppository
Paullinia pinnataL. Sapindaceae Siaguhebro (Bété) Whole plant Decoction Oral route
Picralima nitida Stapf. Apocynaceae Kakmou (Baoulé) Fruit Decoction Oral route
Piper guineense Schum and Thonn. Piperaceae Gnalikpa (Bété) Leaf Calcination Suppository
Piptadeniastrum africanum Hook. Fabaceae Galuhi (Bété) Bark Decoction Oral route
Pycnanthus angolensis Welw. Myristicaceae Duduhi (Bété) Bark Decoction Seat bath
Ricinodendron heudeloii Bail. Euphorbiaceae Kohi (Bété) Bark Decoction Oral route
Sida acuta Burm. Malvaceae Chekpal-tchura Leaf Calcination Suppository
(Baoule)
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4.3. Characterization of Recipes

Organs taken from the vegetative growth habit of plants for the preparation of
medicinal recipes, bark and leaves are mainly used (30%). They are followed by
whole plants (20%) (Figure 1). Decoction is the most common method of prep-
aration (46%). This is followed by organ crushing (30%) (Figure 2). The oral
route is the most common method of recipe administration used by traditional
health practitioners (Figure 3). Consensus Usage Factors (ICF): The calculation
of species consensus values found a strong consensus index in the Landolphia
utilis species (1 ICF). Out of a total of twenty four plants, twenty one have an
index that does not reach the average consensus value (0.5). Only three species
revealed an ICF greater than 0.5 (Table 2).
Fruit| Rejection

Root 4% 4%
4% %

Bulo
4%

Seeds
4%

Leaves
30%

Plant entiA"re
20%

Bark Bark
30%

Figure 1. Used parts of the plants identified.

Calcination
12%

Crushing
30%

Maceration
12%

Figure 2. Method of preparing haemorrhoidal recipes.
Local
application

Suppository 16%
25%

= Local application
= Oral route
= siA"ge Bath
siA"ge Bath Suppository
9%
Oral route
50%

Figure 3. Method of administration of haemorrhoidal. recipes.
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Table 2. Informant Consensus Factors (ICF) for the species identified.

Taxons Families ICF
Adenia lobata (Jacq.) Engl. Passifloraceae 0.38
Aframomum maleguataK. Schum Zingiberaceae 0.19
Ageratum conyzoides L. Asteraceae 0.19
Allium cepa L. Amaryllidaceae 0.30
Alstonia boonei De Wild Apocynaceae 0.42
Capsicum frustescensL. Solanaceae 0.26
Cassia alata L. Roxb. Fabaceae 0.46
Elaeis guineensis Jacq. Arecaceae 0.23
Euphorbia hirtaL. Euphorbiaceae 0.38
Ficus exasperata Vahl. Moraceae 0.19
Harungana madagascariensis Lam. Hypericaceae 0.34
Irvingia gabonensis Aubry. Lec Irvingiaceae 0.38
Landolphia utilis A. Chev. Apocynaceae 1
Microglossa pyrifolia Lam. Asteraceae 0.46
Musa paradisiaca L. Musaceae 0.15
Nicotiana tabacum L. Solanaceae 0.30
Occimum gratissimum L. Lamiaceae 0.42
Paullinia pinnata L. Sapindaceae 0.26
Picralima nitida Stapf. Apocynaceae 0.5
Piper guineense Schum and Thonn. Piperaceae 0.57
Piptadeniastrum africanum Hook. Fabaceae 0.23
Pycnanthus angolensis Welw. Myristicaceae 0.30
Ricinodendron heudeloii Bail. Euphorbiaceae 0.46
Sida acuta Burm. Malvaceae 0.15

4.4. Toxicity of Ethanolic Extract 70% Landolphia utilis on Human
HFF Cells

Observation of the effect of ethanolic extracts 70% L. utilis on cell viability shows
that, whatever the conditions of the cells, the viability rate is always higher than
50%. It can be concluded that L. utilis has no toxic effect on human cells (Figure
4). There is no significant difference between the averages according to the Tur-
key test at 5%.

5. Discussion

This study was carried out in the Department of Issia, among twenty six tradi-
tional healers through an ethnobotanical survey. The traditional healers were all
forty years of age or older. This is because knowledge of the uses of medicinal

plants and their properties is generally acquired through long experience and

DOI: 10.4236/jbm.2019.711009

107 Journal of Biosciences and Medicines


https://doi.org/10.4236/jbm.2019.711009

C. Kiyinlma et al.

Pourcentage de cellules vivantes

M) %&V

Q¥ QY Q¥
S

Concentration de l'extrait éthanolique 70% de Landolphia utilis

Figure 4. Dose response action of ethanol extract 70% of Landophia utilis on living HFF
cells.

passed on from one generation to the next according to [12]. The results of this
study showed that leaves and bark were the most commonly used organs (30%).
The interest in leaves and bark can be explained by the fact that they are the
main site of biosynthesis and even the storage of secondary metabolites respon-
sible for the biological properties of the plant [13]. To treat hemorrhoidal dis-
orders, different methods of preparation and administration are used. Decoction
was the most commonly used method of preparation (46%). This method of
preparation would collect the most active ingredients and would reduce or
eliminate the toxic effect of certain recipes [14]. Decoction as the most widely
used method of preparation has also been attested by the work of [15]. All of
these 24 identified anti-hemorrhoidal plants have also been cited by several au-
thors in Africa [9] [13] [16] [17] [18]. The values of the ICF of Landolphia utilis,
Piper guineense and Picralima nitida found, are similar to those obtained by [9]
who found many ICF with a value above 0.5. The high ICF values of the plants
show that these plants are potentially active and therefore could be of great in-
terest in the treatment of hemorrhoidal disorders. The result of the cytotoxicity
test performed on HFF cells showed that the ethanolic extract 70% of L. utilis is
not toxic on human HFF cells, because according to [19], when the viability rate
of an extract is strictly higher than 30% the extract is declared non-cytotoxic.
Our results are consistent with those of [20] and [21] who also showed that the
stem bark of Bersama Abyssinica (Fresen.) (Melianthaceae) and the leaves of
Mallotus oppositifolius (Geiseler) Miiller. Arg (Euphorbiaceae) used in the tra-
ditional environment in Coéte d’Ivoire did not have cytotoxic effects on HFF

cells.

6. Conclusion

Ethnobotanical surveys of traditional healers in the Department of Issia reveal
that the Department’s flora is rich in medicinal plant species capable of treating
hemorrhoidal disorders. These plants would be of significant interest to modern
medicine in order to overcome hemorrhoidal disorders. Therefore, the result of

this cytotoxicity study encourages futures investigations of Landolphia utilis to
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isolate the molecule(s) responsible for anti-hemorrhoidal activity, in order to

design a traditional improved drug (MTA) for the treatment of hemorrhoid.
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