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Abstract

In order to select the main medicinal plants used in folk medicine to treat arterial hypertension and/or diabetes, a
survey was undertaken in different areas of oriental Morocco. The patients (370 women and 256 men) were divided
into three groups: diabetics (61%), hypertensives (23%) and hypertensive diabetic persons (16%). On average, 67.5%
of patients regularly use medicinal plants. This proportion is perceptibly the same in all groups and does rot depend
on sex, age and socio-cultural level. This result shows that phytotherapy is widely adopted in northeastern Morocco.
For diabetes, 41 plants were cited, of which the most used were Trigonella foenum-graecum L. (Leguminosae),
Globularia alypum L. (Globulariaceae), Artemisia herba-alba Asso. (Compositae), Citrullus colocynthis (L.) Schrad.
(Cucurbitaceae) and Tetraclinis articulata Benth. (Cupressaceae). In the hypertension’s therapy 18 vegetal species were
reported, of which the most used were Allium sativum L. (Liliaceae), Olea europea L. (Oleaceae), Arbutus unedo L.
(Ericaceae), Urtica dioica L. (Urticaceae) and Petroselinum crispum A.W. Hill (Apiaceae). Among the 18 species used
for hypertension, 14 were also employed for diabetes. Moreover, these two diseases were associated in 41% of
hypertensives. These findings suggest that hypertension observed in this region would be in a large part related to
diabetes. © 1997 Elsevier Science Ireland Ltd.
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1. Introduction velopment of medicinal plants. Nevertheless, this

flora is subject to extinction because of excessive

Oriental Morocco is characterized by a climatic human exploitation and the extreme dryness that
diversity which is favourable for growth and de- has persisted in this area for many years.

The population of northeastern Morocco have

* Corresponding author, used plants since time immemorial to treat vari-
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Table 1

Distribution of sick people according to the pathology and use of phytotherapy

Diabetic Hypertensive Diabetic and hypertensive Total
Total number 386 (61%) 141 (23%) 99 (16%) 626
Plant users 263 9s 64 423
% phytotherapy 68 67.5 64.5 67.5

ous types of diseases, including those of the car-
dio-vascular system. Throughout Morocco, stud-
ies have been carried out on the traditional
pharmacopoeia and medical practices in general
(Bellakhdar et al., 1991; Claisse, 1990; Sijelmassi,
1993). However, very little information is avail-
able on the medicinal plants of oriental Morocco.
The aim of the present work was to identify
species of plants which are used by the population
to treat two relatively widespread diseases in this
region, namely, arterial hypertension and dia-
betes.

2. Materials and methods

Interviews were carried out with people suffer-
ing both diabetes and high blood pressure (hyper-
tensive). The study site was divided into three
areas: (1) Oujda and the neighbouring towns
(Ahfir, Berkane, ElAioun); (2) Figuig; (3) Taza
and their surroundings. About 60 students were
recruited to participate in the investigation. Be-
fore sending these students for interviews, they
were given instructions (trained) on methods and
technics of the interview and the scientific basis of
the investigation. These students were then di-
vided into several small groups and assigned to
their native localities, in order to overcome some
difficulties, such as local dialects and financial
requirements. A questionnaire was prepared and
distributed to the students. The form contains
data on sex, age, cultural level, profession, pathol-
ogy of persons interviewed and the frequency of
medical consultations. It also contains data on the
used part of the plants, the modes of preparation
and administration, the health state of the pa-
tients, as well as any secondary effects which may
be observed after treatment with the medicinal

plants. It is noteworthy that this study was con-
ducted with the permission of the Public Health
Ministry and local authorities and abided by the
medical ethics procedures, through the use of
anonymous questionnaires.

Following interviews and data collection, the
following statistics were compiled: number of pa-
tients for each pathology, number of plant users
and local names of used plants. Only plants that
had been mentioned for the same use (pathology)
by at least three separate informants (intervie-
wees) were considered as valid and hence included
for purposes of analysis.

Taxonomic identification of the plants and
definite determination of their botanic names were
performed in collaboration with the Pr. Rejdali
Mouh, Director of the Botany Laboratory of the
Agronomic and Veterinary Institute of Hassan II
at Rabat, where voucher specimens have been
deposited. The plants were collected by Ziyyat (Z)
and Legssyer (L) and the collection number is
given in Table 3.

3. Results and discussion

3.1. General data and phytotherapy

The survey identified 626 sick persons, of which
386 (61%) were diabetics, 141 (23%) hypertensives
and 99 (16%) suffering from both diseases (Table
1). The latter figure represents 41%, namely, 99/
240 of hypertensive people, which suggests that an
important part of hypertension observed in this
region is related to diabetes. On the average,
67.5% of patients regularly use medicinal plants.
This proportion is perceptibly the same in the
three groups (Table 1), namely, 68, 67.5 and
64.5% for the three groups.
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Table 2

Distribution of patients according to sex, age, cultural level and professional activity and proportion of plant users in each category

Sex Age Cultural level Professional activity
Women Men  Young  Adults Aged Illiterate Educated Inactive Active
Percent 59 41 10 52 38 77 23 75 25
% of plant users 72 63 58 72 68 70 65 69 66

The patients were also categorized into sex, age,
cultural level and professional activity (Table 2).
Overall, the sample includes more women (59%)
than men (41%); this is probably related to the
fact that inquiry was made in general in places
close to patient’s residence, where women were
often present. As to age, the interviewed persons
were, in the majority, adult (52%) or aged (38%y);
these two age categories are in fact more exposed
to cardiovascular diseases. As to other parame-
ters, sick people are essentially illiterate (77%) and
professionally inactive (75%).

In all categories, the proportions of the plant
users remain high and appear to be independent
of sex, age and socio-cultural level of the patients
(Table 2). These results clearly show that phy-
totherapy is widely adopted by all classes of the
oriental Moroccan society.

3.2. Inventory of selected medicinal plants

An inventory of 42 plants used in the therapy
of hypertension and/or diabetes has been estab-
lished. In Table 3, the following data are pro-
vided: botanical name of species, local vernacular
name (arab or berber), the used part of the plant,
the pathology and other medicinal uses and prop-
erties. As to references in Table 3, only selected
references have been given for each plant, focus-
ing on recent experimental work related to hy-
potensive and hypoglycemiant effects.

For hypertension, 18 plants have been reported;
the most used were Allium sativum (Liliaceae),
Olea europea (Oleaceae), Arbutus uncdo (Eri-
caceae), Urtica dioica (Urticaceac) and Pet-
roselinum scriptum (Apiaceae). In fact, the
hypotensive activity of some of these plants has
indeed been experimentally demonstrated, such

as, Allium sativum (Malik and Siddiqui, 1981;
Pantoja et al., 1991), Olea europaea (Circosta et
al., 1986) and Peganum harmala (Aarons et al.,
1977). For diabetes, 38 species have been re-
ported; the most used were Trigonella foenum-
graecum (Leguminosae), Globularia  alypum
(Globulariaceae), Artemisia herba-alba (Composi-
tae), Citrullus colocynthis (Cucurbitaceae) and Te-
traclinis articulata (Cupressaceac). The
hypoglycemiant effect of the following species has
also been established: Trigonella foenum-graecum
(Amin Riyad et al., 1988; Raghuram et al., 1994),
Artemisia herba-alba (Al-Waili, 1986; Alkhazraji
et al., 1993), Ammi visnaga (Alaoui et al., 1992),
Allium sativum (Chang and Johnson, 1980), Eri-
obotrya japonica (Noreen et al., 1988), Myrtus
communis (Elfellah et al., 1984) and Nigella sativa
(Ettaib et al., 1994). Nevetheless, the rmechanism
of action for the biological activity of these plants
remains unclear. As for the other species, their
antidiabetic and/or antihypertensive effects are
well known in oriental folk medicine, however, no
references have been found that confirm experi-
mentally this biological activity. Ivorra et al.
(1989) have reviewed the relevant literature on the
plants which have been used in folk medicine and
for which hypoglycemic activity has been scientifi-
cally documented in clinics or by the use of
experimental methods. Their review has men-
tioned four plants which are also used in oriental
Morocco as antidiabetic, namely, Artemisia
herba-alba, Eriobotrya japonica, Myrtus communis
and Trigonella foenum-graecum.

Among the 18 species known for hypertension,
14 were also used for diabetes. These were: Allium
sativum, Arbutus unedo, Artemisia herba-alba, Eu-
calyptus globulus, Syzygium aromaticum, Lavan-
dula  dentata, Olea  europaea,  Origanum
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compactum, Peganum harmala, Ptychotis verticil-
lata, Rosmarinus officinalis, Tetraclinis articulata,
Trigonella foenum-graecum and Urtica dioica
(Table 3). This result provides evidence to support
the view on the close relationship between hyper-
tension and diabetes in this region of Morocco.

Among the 42 plants reported, five are toxic
species. These are: Citrullus colocynthis (Cucur-
bitaceae), Daphne gnidium (Thymelaeaceae), Ner-
ium oleander (Apocynaceae), Nigella sativa
(Ranunculaceae) and Peganum harmale (Zygo-
phyllaceae) (Table 3). Despite their toxic proper-
ties, the injurious consequences among the
population of oriental Morocco have not been
seen. This indicates that the people may have been
well informed and well-advised about the toxicity
of these plants. As a result, they may have taken
the requisite precaution by measuring appropriate
doses using and appropriate methods in the
preparation and administration of the plant ex-
tract.

The survey also showed that sometimes people
used more than one plant, together or separately.
The plants were frequently prepared as a decoc-
tion or an infusion and taken orally. The health
state of the patients following phytotherapy was
stated as varied. Some patients claimed an im-
provement, while others felt dissatisfied, probably
because the treatment was not appropriate for
them or probably because the patients did not
follow accuratly the herbalist’s instructions.

Despite the prevalent practice of phytotherapy
in oriental Morocco, a number of protlems re-
main. One of these is diagnosis. Medical diagnosis
continues to be an acute problem as long as
herbalists and traditionnal healers assume this
function, because this is not their specialty. An-
other problem is the bad packaging of the plants
(crude drugs) at the stalls of the herbalists
(Achaba). These plants are in fact exposed perma-
nently to the sun, to dust and to other contamina-
tions, which may damage the plants, with the
resulting loss of efficacy, but also in an unknown
toxicity.

In spite of these problems, phytotherapy will
continue to be the means of primary health care
in the country as a whole, due the high cost of
medicaments and the fact that the efficacy of folk
pharmacopoeia is well proven.
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