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Abstract
The ethnobotanical study conducted in the city of Béni Mellal in 2017 has as main objective the evaluation of the city’s
potential in medicinal plants used specifically in the treatment of diabetes. For this purpose, the survey targeted 100 people
of the local population and 33 plant taxa belonging to 22 families were identified for the treatment of diabetes.
These taxa belong mainly to the families of Lamiaceae (06), Fabaceae (03), Amaryllidaceae (02), Chenopodiaceae (02),
Euphorbiaceae (02) and Oleaceae (02). The most important antidiabetic plants are: Trigonella foenum-graecum L. (11), Olea
europaea L. (07), Globularia alypum L. (06), Thymus saturioides Coss (06), Salvia officinalis L (05) and Aloe succotrina
Lamk (05). The leaves remain the most used organs; the decoction and infusion are the two most dominant modes of
preparation.
Key words : Medicinal plants, ethnobotany, Béni Mellal, diabetes.

Introduction
The diabetes is a chronic multi-factorial disease that

continues to grow in every country in the World. It is one
of four priority non-transmissible diseases targeted by
World leaders. It is a serious chronic metabolic disease
that occurs when the pancreas does not produce enough
insulin (a hormone that regulates blood sugar levels or
blood glucose) or when the body is not able to use
correctly the insulin it produces (OMS, 2016). A subject
is considered to be diabetic when involved in any of the
following situations: fasting blood glucose greater than or
equal to 1.26 g / L (7 mmol / L) or symptoms of
hyperglycemia and incidental finding at anytime of day
of a blood glucose level, greater than or equal to 2 g / L
(11.1 mmol / L) or a blood glucose level at the 2nd hour
of an OGTT that is greater than or equal to 2 g / L (11.1
mmol / L) or hemoglobin A1c (HbA1c) greater than or
equal to 6.5% (ADA, 2013; Goldenberg et al., 2013;
Wémeau et al., 2014). Globally, the number of diabetes
is estimated at 422 million in 2014, compared to 108 million
in 1980. The global prevalence of diabetes has almost

doubled since 1980, passing from 4.7% to 8.5%. In 2012,
the diabetes caused 1.5 million deaths (OMS, 2016). In
Morocco, the number of diabetics is estimated between
1.5 and 2 million people aged 20 and over, 50% of whom
are unaware of their disease (Ministère de la Santé au
Maroc, 2015).

The ethnobotanical information collected in several
regions of the World estimates that more than 1123 plant
species, more than 725 genera belonging to 183 families,
are used for their hypoglycemic and antihyperglycaemic
properties (Bailey and Day, 1989; Marles and Farnsworth,
1995; Eddouks et al., 2007).

Consequently, our study lies in the framework of
classifying and recognizing the local flora of therapeutic
interest used in traditional medicine for the treatment of
diabetes in the city of Béni Mellal.

Material and Methods
Presentation of the study area

The city of Béni Mellal (Fig. 1) is located at the foot
of the northern flank of the central High Atlas on the
national road that connects the cities of Marrakech and
Fez, about 200 km northeast of Marrakech and about
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Table 1: The socio-demographic characteristics of the respondents
(n = 100) in the city of Béni- Mellal.

Characteristics Numbers (%)
The users of traditional medicine 30 30
The users of modern medicine 9 09
The users of traditional and modern medicine 61 61
Age
18–33 years 11 0,11
33–45 years 24 0,24
45–60 years 36 0,36
>60 years 29 0,29
Sex
Female 63 0,63
Male 37 0,37
Academic level
Illiterate / Primary level 83 0,83
Secondary level 02 0,02
University level 15 0,15

200 km southeast of Casablanca. The capital of the Béni
Mellal-Khénifra economic region, it is considered as a
regional economic center according to its geographical
location which makes it a place of exchange, its historical
heritage and the richness of its irrigated agriculture. The
climate of the region is semi-arid with temperate winters
and very hot summers. It is characterized by:
1. Very high summer temperatures (average of the

maximum 37.7°C) and low winter (average of the
minimum 4.9°C).

2. Irregular average rainfall (550 mm/year) (Abhoer,
2016).
The population of the city of Béni Mellal would

increase from 192 056 in 2014 to 233 473 inhabitants
around 2030, representing an overall growth rate of 21.5%
and an additional population of 2588 people on average
per year (Direction Regional De Beni Mellal-Khenifra,
2017). Irrigated by the beautiful source of Ain Asserdoune,
Béni Mellal forms a large task of greenery at the foot of
the High Atlas.
Survey and sampling

Between 2016 and 2017, an ethnobotanical study was
carried out in the intention of collecting information on
the plants used to treat diabetes in the city of Béni Mellal.
The precision of different ethnobotanical survey areas
was performed by using a stratified random sampling
(Gounot, 1969). The samples of 20 people are then formed
for each of the 8 strata and are put together to constitute
the overall sample (100 people). The ethnobotanical
surveys were conducted using 100 questionnaire cards
that were used to investigate the traditional healers, the

herbalists and the users of medicinal plants. These
questionnaires include precise questions about the
informant, the non-vernacular of each species, the part
used, the method of preparation and administration, the
dose and the toxicity.

In this study, the identification of each plant was based
on the name of the identified plants using competent
informants of the region. The mentioned plants were
collected and the determination of their taxonomy has
been realized thanks to the botanical works: «Practical
flora of Morocco. Manual plant determination, Vol 1 and
2» (Fennane et al., 1999 et 2007),

«The traditional Moroccan pharmacopoeia, ancient
Arab Medicine and popular knowledge (Bellakhdar, 1997)
and «The medicinal plants of Morocco» (Sijelmassi, 1993).

Results and Discussion
Demographic characteristics of the respondents

Concerning the diabetes, this is the first study of its
kind carried out in the city. The ethnobotanical survey
was conducted among 100 informants, including the
traditional healers, the herbalists and the users of medicinal
plants. It should be noted that 63% of respondents are
women and 37% are men (Table 1). This trend has been
similarly shown by some earlier studies (Jouad et al.,
2001; El Beghdadi, 1991; Hamdani, 1984; Jaouad, 1992;
Nabih, 1992; Ziyyat et al., 1997). This explains women’s
attachment to traditional knowledge (Hamdani, 1984;
Jaouad, 1992; Nabih, 1992). Thus, during the moments
of the survey, women were most often at home (Jouad
et al., 2001). As mothers, they are the ones who provide

first aid for their children. Therefore, they have used
these medicinal plants in other fields other than therapy
(Benkhnigue et al., 2011).

Also, it is important to note that the medication by
the plants depends on the age. In fact, the age group
between 50 and 70 years old represents the highest
percentage (49%) of people taking medicinal plants,
aging between 30 and 50 years old represents 26%
and that having an age of less than 30 years old
represents 23% (Table 1). This result is in line with
other reports previously prepared in other regions of
Morocco where the older people represent the majority
in the use of medicinal plants (Abouri et al., 2012 ;
Mehdioui et Kahouadji, 2007).

Furthermore, we notice that 61% of people use
herbal medicine, 30% use both herbal and modern
medicine, but only 9% depend on modern medicine
(Table 1). This indicates that herbal medicine has
always been practiced in this region. It is a common
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Table 2: Plants used to treat diabetes in the region of Béni Mellal.
Families and plant species Vernacular name Part used Method of Administration Frequency

preparation mode
Amaryllidaceae
Allium sativum L Touma Bulb Cru Oral 3
Allium cepaL. Al Bassla Bulb Cru Oral 3
Apiaceae
Carum carvi L. Lkarwya Seed Decoction/Maceration Oral 2

/Infusion/ Powder
Cactaceae
Opuntiaficus-indica (L.) Mill. Lhndia /karmous Stem/flower Decoction / Powder Oral 2

n’sara / Racket
Cucurbitaceae
Citrullus colocynthis(L.) Schrader Lhedja Seed Decoction / Powder Oral 2
Chenopodiaceae
Atriplex halimus L Legtef Leaf Decoction / Infusion Oral 1
Cucurbita pepo L. Gueraalhmra Fruit Cooked Oral 2
Cupressaceae
Tetraclinis articulate Benth. El-arar Leaf / Aerial part Maceration/Poudre Oral 3
Euphorbiaceae
Euphorbia echinus. Coss et Hook. Ddaghmûss Stem Maceration Oral 3
Euphorbia resinifera Berg** Zaqoum Leaf stems Decoction Oral 1
Fabaceae
Lupinus albus L Termîss Seed Decoction /Powder Oral 4
Phaseolus vulgaris L. Loubiyaalkhadra Fruit /Clove Juice Oral 3
Trigonella foenum-graecum L. Lhelba Seed Decoction / Powder Oral 11
Geraniaceae
Pelargonium roseum Willd. Laattercha Leaf stems Infusion Oral 2
Globulariaceae
Globularia alypum L. Aïnlarneb /Tasalra Leaf Decoction / Infusion Oral 6
Juglandaceae
Juglans regia L. Siwak/Grgaa Leaf /Écorce Decoction / Infusion Oral 2
Lamiaceae
Ajuga iva (L.) Schreb Chendgoura Leaf stems Decoction Oral 4
Lavandula dentata L. El-khzama Leaf stems / Decoction / Infusion Oral 1

inflorescence/
Aerial part

Rosmarinus officinalis L. Yazir Leaf stems Infusion Oral 1
Salvia officinalis L. Salmia Leaf Decoction Oral 5
Thymus zygis L. Za’tar Leaf stems Decoction / Infusion Oral 2
Thymus satureioides Coss. et Bal. Z’itra Leaf Decoction / Infusion Oral 6
Lauraceae
Cinnamomum cassia Blum, L-Qarfa Root Decoction / Powder Oral 1
C. aromaticum Ness.

Moroccan tradition that everyone has stored traditional
remedies at home (Weniger, 1991).

The dependence of the local population towards
medicinal plants used to treat diabetes was the result of
a series of studies conducted in different Moroccan
regions: eastern Morocco (67.5%), Fès-Boulemane

(76%), Tafilalet region (80%), and Errachidia region
(78%) (Ziyyat et al., 1997; Jouad et al., 2001; Eddouks
et al., 2002; Tahraoui et al., 2007).

Similarly, it should be mentioned that 83% of the
patients included in this study were globally illiterate (Table
1). Most of them are parents or grandparents who have



Fig.1: Geographical location of the study area (EL AZZOUZI,
2015).

Fig. 2: Number of species per family.
(Lam: Lamiaceae, Fab: Fabaceae,Ama :
Amaryllidaceae,Che :Chenopodiaceae,  Eup: Euphorbiaceae,
Ole: Oleaceae Api: Apiaceae, Cac: Cactaceae, Cuc:
Cucurbitaceae,Cup: Cupressaceae,Ger: Geraniaceae,Glo:
Globulariaceae,Jug: Juglandaceae,lau: Lauraceae,Mal :
Malvaceae, Mor: Moraceae,Ran: Ranunculaceae, Ros:
Rosaceae,Rut: Rosaceae, Sap: Sapotaceae,Urt: Urticaceae ,Xan:
Xanthorrhoeaceae

             Fig. 3: The most commonly used antidiabetic plants in Béni-Mellal.

sufficient traditional knowledge about the use of medicinal
plants in the treatment of diabetes. This finding is
completely compatible with other ethnobotanical studies
conducted in Morocco (Eddouks et al., 2002; Ziyyat et
al., 1997).
Medicinal plants used by the population

A total of 33 plant species were identified during this
study. They belong to 22 families of which the Lamiaceae
is the most represented with 06 species (18.18%) namely:
Ajuga iva L. Schreb, Lavandula dentata  L.,
Rosmarinus officinalis L., Salvia officinalis L., Thymus

zygis L. and Thymus satureioides. The Fabaceae were
represented by 03 species (9.09%), followed by
Amaryllidaceae, Chenopodiaceae, Euphorbiaceae and
Oleaceae with 02 species of each (6.06%). 16 families
were represented by one species of each (3.03%) (Fig.
2).

Most of the surveyed families are represented by
one or two species, which shows that the antidiabetic
medicinal plants are not concentrated in only a few
families and genera. This is in agreement with other
ethnobotanical studies conducted in Morocco and the
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Fig. 4: Parts of used plant (%).

Fig. 5: Percentage of administration types.

Fig. 6: Distribution of percentages of medicinal plants toxic
and non-toxic.

Mediterranean region (Raja et al., 1997; Ugulu et al.,
2009).

The plants are classified into alphabetical order
according to family, genus, and species (Table 2). The
most important antidiabetic plants are: Trigonella
foenum-graecum L., Olea europaea L., Globularia
alypum L., Thymus satureioides, Salvia officinalis L.
and Aloe succotrina Lamk. (Fig. 3).

The hypoglycaemic activity of the mentioned certain
plants has been demonstrated experimentally, such as:
Trigonella foenum-graecum (Amin-Riyad et al., 1988;
Raghuram et al., 1994), Allium sativum (Chang and
Johnson, 1980), Allium cepa (Alaoui et al., 1992),
Rosmarinus officinalis (Erenmemisoglu et al., 1997),
Nigella sativa (Asdadi, 1993; Al Hader et al., 1993;
Ettaib et al., 1994; Labhal et al., 1999) and Opuntia
ficus-indica (Enigbokan et al., 1996).

Because of their great availability throughout the year,
the leaves are often the most used organs (12 species,
36.36%) for the preparation of the plant-based medicines
(Amri et al., 2012; Shah et al., 2006).

The other used parts are seeds (21.21%), leafy stems
(18.18%), fruits (12.12%) and stems (9.09%). (6.06%)
for bulbs, flowers and aerial parts, while (3.03%) for bark,
root, inflorescence, snowshoe and clove (Fig. 4).

The results of the survey indicate that the plants are
used in the forms of decoction and infusion, with a
frequency of 60.6% and 36.36%. (Fig. 5).

These two forms were also the most used herbal
preparations in other regions of Morocco and in the World
(Ziyyat et al., 1997 ; Eddouksetal., 2002 ; El-Hilaly et
al., 2003 ; Kadir et al., 2012 ; Tahraoui et al., 2007 ;
Nowbandegani et al., 2015; Afolayan et al., 2014; Urso
et al., 2016). The powder-based preparations, maceration
and the raw form are also employed, but at varying
frequencies, (24.24%), (18.18%) and (15.15%). We recall
that the other methods of preparation are rarely used by
the population of Béni Mellal (Fig. 4) and that the oral
route is the main route of administration.

It should be noted that the toxic activity of several
plants mentioned in our research has been proven and
affirmed by numerous studies: Salvia officinalis L.,
Euphorbia resinifera , Citrullus colocynthis  L.,
Globularia alypum L., Aloe succotrina (Benkhnigue
et al., 2014). Citrullus colocynthis (Al-Yahya et al.,
2000; Dehghani et Panjehshahin, 2006), Nigella sativa
(Zaoui et al., 2002; Ali et Blunden, 2003). (Fig. 6).

Conclusion
We see by what precedes in Morocco, the traditional

medicines are still in practice and really constitute a rich
medicinal heritage. It is a question of a repertoire to be
expanded and successful plants to be identified with a
view to subject them to detailed analysis experimentally
and clinically in order to explore their pharmacological
antidiabetic potential.

References
Abhoer-Agence du Bassin Hydraulique Oum Er-Rbia, (2016).

M. Abu-Qudais and H.A. Abu-Qdais (2000). Energy
content of municipal solid waste in Jordan and its potential
utilization. Energy Conversion & Management, 41:  983-
991.

Abouri, M., A. El Mousadik, F. Msanda, H. Boubaker, B. Saadi
et and K. Cherifi (2012). «Une enquête ethnobotanique

Antidiabetic medicinal plants in Morocco: Ethnobotanical survey of the population of Béni Mellal. 341



sur plantes médicinales utilisées dans la province de Tata,
Maroc ». Journal International de recherche sur les
plantes médicinales, 1(7): 099-123.

Afolayan, A.J., D.S. Grierson and W.O. Mbeng (2014).
Ethnobotanical survey of medicinal plants used in the
management of skin disorders among the Xhosa
communities of the Amathole District, Eastern Cape, South
Africa. Journal of Ethnopharmacol, 153: 220-232.

Alaoui,T., I. Benabdelkrim and A. Zaid (1992). Etude de l’effet
hypoglycemiant sur des rats d’une association
d’Ammi_isnaga , Erythraeacentauriumet Thymus
ciliatusutilise´es en me´decinetraditionnelle marocaine. Al
Biruniya Revue Marocaine de Pharmacognosie, 8:  37-
44.

Al Hader, A., M. Aqel and Z. Hassan (1993). Hypoglycemic
effects of the volatile oil of Nigella sati_aseeds.
International Journal of Pharmacology, 31: 96-100.

Ali, B.H. and G. Blunden (2003). Pharmacological and
toxicological properties of Nigella sativa. Phytother. Res.;
17: 299-305.

Al-Yahya, M.A., A.H. AL-Farhan and S.E. Adam (2000).
Preliminary toxicity study on the individual and combined
effects of Citrullus colocynthis and Nerium oleander in
rat. Fitoterapia, 7: 385-391.

American Diabetes Association. Diagnosis and classification
of diabetes mellitus. Diabetes Care 2013, 36 (Suppl. 1):
S67–74.

Amin-Riyad, M., A. Abdul-Ghani, S. Abdul-Salam and S.
Suleiman Mohammad (1988). Effect of Fenugreek and
lupine seeds on the development of experimental diabetes
in rats. PlantaMedica, 54: 286-290.

Amri, E. and D.P. Kisangau (2012). Ethnomedicinal study of
plants used in villages around Kimboza forest reserve in
Morogoro, Tanzania, Journal of Ethnobiology and
Ethnomedicine, 8 (1).

Asdadi, A. (1993). Contribution à l’étude de l’effet
hypoglycémiant de la nigelle et de fenugrec (auprès de 11
cas). Thèse de Pharmacie. Fac. Med. Pharm. Rabat.

Bellakhdar, J. (1997). La pharmacopée marocainetraditionnelle.
Médecine arabe ancienne etsavoirs populaires. Ed Le
Fennec, Paris, Ibis Press, 764.

Bailey, C.J. and C. Day (1989). Traditional plant medicines as
treatment for diabetes. Diabetes Care, 12: 553-564.

Benkhnigue, O., L. Zidane and M. Fadli et al. (2011). Etude
ethnobotanique des plantes médicinales dans la région
de Mechraâ BelKsiri (Région du Gharb du Maroc). Acta
Bot Barc, 53: 191–216.

Benkhnigue, O., F. Ben Akka, S. Salhi, M. Fadli, A. Douira and
L. Zidane (2014). Catalogue des plantes médicinales
utilisées dans le traitement du diabète dans la région d’Al
Haouz-Rhamna (Maroc). J. Anim. Plant Sci., 23(1): 3539-
3568.

Chang, M. and M. Johnson (1980). Effect of garlic on
carbohydrate metabolism and lipid synthesis in rats.
Journal of Nutrition, 110: 931-936.

Dehghani, F. and M.R. Panjehshahin (2006). The Toxic Effect
of Alcoholic Extract of Citrullus colocynthis on Rat Liver.
Iranian journal of Pharmacology & Therapeutics, 5: 117-
119.

Direction Regionable de beni Mellal-Khenifra (2017).
Projections dela population de la region, 2014-2030, p 41,
Ville de Béni Mellal.

Eddouks, M., M. Maghrani and A. Lemhadri et al. (2002).
Ethnopharmacological survey of medicinal plants used
for the treatment of diabetes mellitus, hypertension and
cardiac diseases in the south-east region of Morocco
(Tafilalet). Journal of Ethnopharmacol, 82: 97-103.

Eddouks, M., M.L. Ouahidi, O. Farid, A. Moufid, A. Khalidi
and A. Lemhadri (2007). L’utilisation des plantes
médicinales dans le traitement du diabète au Maroc.
Phytothérapie, 5: 194-203.

El Amri, J., K. El Badaoui, T. Zair, H. Bouhareb, S. Chakir et  and
T. Alaoui (2014). «Étude ethnobotanique de médicaments
plantes dans la région El Hajeb (centre du Maroc) “,
Journal de recherche en biologie, 4(8): 1568-1580.

EL-Azzouzi, F. et  and L. Zidane (2015) : « La flore médicinale
traditionnelle de la région de Béni-Mellal (Maroc)». Journal
of Applied Biosciences, 91: 8493-8502.

El Beghdadi, M. (1991). Pharmacopée traditionnelle du Maroc.
Les plantes médicinales et les affections du système cardio-
vasculaire. Thèse de Pharmacie. Fac. Med. Pharm. Rabat.

El-Hilaly, J., M. Hmammouchi and B. Lyoussi (2003).
Ethnobotanical studies and economic evaluation of
medicinal plants in Taounate Province (Northern
Morocco). Journal of Ethnopharmacol, 86: 149-158.

Enigbokan, M.A., T.B. Felder and J.O. Thompson (1996).
Hypoglycemic effects of Opuntia ficus-indica Mill.,
Opuntia lindheimeri Engelm and Opuntia robusta Wendl.
In streptozotocin-induced diabetic rats. Phytotherapy
Research, 10: 379-382.

Erenmemisoglu, A., R. Saraymen and H. Ustun (1997). Effect of
Rosmarinus officinalis leave extract on plasma glucose
levels in normoglycemic and diabetic mice. Pharmazie,
52: 645-646.

Ettaib, A., Y. Cherrah, A. Settaf, A. Labhal, F. Zalagh, M. Hassar,
R. El Fassi, M. Seqat and A. Slaoui (1994). Variations des
taux plasmatiques du glucose et des lipides chez des rats
Meriones Shawi diabétiques traites à‘ la Nigelle. Actes de
l’IVème Congrès National d’Endocrinologie Comparée,
Marrakech 15–17 Décembre, p. 82 (Abstracts).

Fennane, M., M. Ibn Tattou, J. Mathez, A. Ouyahya and J.
Oualidi (1999). Flore Pratique du Maroc, Vol. 1 :
Pteridophyta, Gymnospermae, Angiospermae (Lauraceae-
Neuradaceae): Manuel de Détermination. Travaux de
l’Institut Scientifique, série botanique, n° 36, Rabat.

Fennane, M., M. Ibn Tattou, J. Mathez, A. Ouyahya and J.
Oualidi (2007). Flore Pratique du Maroc, Vol. 2 :
Ptéridophyte, Gymnospermae, Angiospermae (Lauraceae-
Neuradaceae): Manuel de Détermination Travaux de
l’Institut Scientifique, série botanique, n° 38, Rabat.

Jouad, H., M. Haloui and H. Rhiouani et al. (2001).

342 Zaouai Fouad and Zidane Lahcen



Ethnobotanical survey of medicinal plants used for the
treatment of diabetes, cardiac and renal diseases in the
North centre region of Morocco (Fez-Boulemane). Journal
of Ethnopharmacol, 77: 175-82.

Jaouad, L. (1992). Enquête ethnobotanique: la part de la
médecine traditionnelle dans les différentes couches socio-
économiques de la population de Casablanca. Thèse de
Pharmacie. Fac. Med.Pharm. Rabat.

Hamdani, S.E. (1984). Médecine traditionnelle à Boujaad. Thèse
de Pharmacie. Fac. Med. Pharm. Rabat.

Goldenberg, R. and Z. Punthakee (2013). Définition,
classification et diagnostic du diabète, du prédiabète et
du syndrome métabolique. Canadian Journal of Diabetes,
37: S369-S372.

Gounot, M. (1969). Méthodes d’étude quantitative de la
végétation. Ed Masson et Cie, Paris, 314 p.

Kadir, M.F., M.S. Bin Sayeed, T. Shams and M.M.K. Mia (2012).
Ethnobotanical survey of medicinal plants used by
Bangladeshi traditional health practitioners in the
management of diabetes mellitus. Journal of
Ethnopharmacol, 144: 605-611.

Labhal, A., A. Settaf, Y. Cherrah, A. Ettaib, S. El Kabbaj, A.
Amrani, R. El Fassi, M. Hassar, M. Seqat and A. Slaoui
(1994). Action antihypertensive de Nigella sativa chez le
rat spontanémenthypertendu (SHR). Actes de l’IVéme
Congrés National d’Endocrinologie Comparée, Marrakech
15–17 Décembre. p. 106 (Abstracts).

Marles, R.J. and N.R. Farnsworth (1995). Antidiabetic plants
and their active constituents, Phytomedicine, 2: 13-189.

Mehdioui, R. and A. Kahouadji (2007). Etude ethnobotanique
auprès de la population riveraine de la forêt d’Amsittène :
cas de la Commune d’Imi n’Tlit (Province d’Essaouira) –
Bulletin de l’Institut Scientifique de Rabat, Section
Sciences de la Vie, 29: 11-20.

Miara, M., H. Ait Hammou and S. Aoul (2013). Phytothérapie et
taxonomie des plantes médicinales spontanées dans la
région de Tiaret (Algérie). Phytothérapie, 11: 206-18.

Ministère de Santé au Maroc. Discours de Monsieur le Ministre
Professeur El Houssaine Louardi. Journée de Lancement
de la Campagne Nationale de Sensibilisation sur le Diabète
sous le thème « Ensemble contre le Diabète ». Rabat, 22
juin 2015.

Nabih, M. (1992). Secrets et vertus thérapeutiques des plantes
médicinales utilisées en médecine traditionnelle dans la
province de Settat. Thèse de Pharmacie. Fac. Med. Pharm.
Rabat.

Novais, M., I. Santos and S. Mendes et al. (2004). Studies on
pharmaceutical ethnobotany in Arrabida Natural Park
(Portugal), Journal of Ethnopharmacol, 93: 183–95.

Nowbandegani, A.S., S. Kiumarcy, F. Rahmani, M. Dokouhaki
and S. Khademian et al. (2015). Ethnopharmacological
knowledge of Shiraz and Fasa in Fars region of Iran for
diabetes mellitus, Journal of Ethnopharmacol, 172: 281-
287.

Organisation Mondiale de la Santé (2016). Rapport Mondial
sur le Diabète

Raghuram, T.C., R.D. Sharma, B. Sivakumar and B.K. Sahay
(1994). Effect of fenugreek seeds on intravenous glucose
disposition in non-insulin dependent diabetic patients,
Phytotherapy Research, 8: 83–86.

Raja, D., C. Blanché and J. Vallès (1997). Contribution to be
knowledge of the pharmaceutical ethnobotany of the
Segarra region (Catalonia, Iberia Peninsula). Journal of
Ethnopharmacol, 57: 149-160.

Salhi, S., M. Fadli, L. Zidane  et and A. Douira (2010). «Etudes
floristiques et ethnobotaniques sur les plantes médicinales
de la ville de Kénitra (Maroc) “, Lazaroa, 31: 133-146.

Shah, S., G. Hassan, A. Rehman and I. Ahmed (2006).
Ethnobotanical studies of the flora of district Musakhel
and Barkhan in Balochistan, Pakistan. Journal of Weed
Science Research, 12(3): 199-211.

Shukla, R., S.B. Sharma, D. Puri, K.M. Prabhu and P.S. Murthy
(2000). Medicinal Plants for Treatment of Diabetes Mellitus.
Indian Journal of Clinical Biochemistry, 15: (SuppL):169-
77.

Sijelmassi, A. (1993). Les plantes médicinales duMaroc, 6ème
édition. Le Fennec, Casablanca. 285p.

Tahraoui, A., J. El-Hilaly, Z.H. Israili and B. Lyoussi (2007).
Ethnopharmacological survey of plants used in the
traditional treatment of hypertension and diabetes in
southeastern Morocco (Errachidia province). Journal of
Ethnopharmacol, 110: 105-117.

Ugulu, I., S. Baslar, N. Yorek and Y. Dogan (2009). The
investigation and quantitative ethnobotanical evaluation
of medicinal plants used around Izmir province, Turkey.
Journal of Medicinal Plants Research, 3: 345-367.

Urso, V., M.A. Signorini, M. Tonini and P. Bruschi (2016). Wild
medicinal and food plants used by communities living in
Mopane woodlands of southern Angola: Results of an
ethnobotanical field investigation. Journal of
Ethnopharmacol, 177: 126-139.

Van Lerberghe, W. (2008). The World Health Report 2008:
Primary Health Care: Now More Than Ever. World Health
Organization.

Wémeau, J.L., B. Vialettes, J.L. Schlienger (2014).
Endocrinologie, diabète, métabolisme et nutrition. Elsevier
Masson, 2014.

Weniger, B. (1991). Interest and limitation of a global
ethnopharmacological survey. Journal of
Ethnopharmacology, 32 (1991): 37–41.

Zaoui, A., Y. Cherrah, N. Mahassini, K. Alaoui, H. Amarouch
and M. Hassar (2002). Acute and chronictoxicity of Nigella
sativa fixed oil. Phytomedicine, 9: 69-74.

Ziyyat, A., A. Legssyer, H. Mekhfi, A. Dassouli and M.
Serhrouchni et al. (1997). Phytotherapy of hypertension
and diabetes in oriental Morocco. Journal of
Ethnopharmacol, 58: 45-54.

Antidiabetic medicinal plants in Morocco: Ethnobotanical survey of the population of Béni Mellal. 343


