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ABSTRACT

An investigation was conducted among 360 people from the local population of the Western Middle
Atlas of Morocco to identify medicinal plants used for treating skin diseases. Various parameters,
including Relative Frequency of Citation (RFC), Family Use Value (FUV), Plant Part Value (PPV),
Informant Consensus Factor (ICF), and Fidelity Level (FL), were used for data collection and
assessment. During the investigation, 45 medicinal plant species belonging to 33 families were
documented, with the most important family being Euphorbiaceae (FUV = 0.292). The highest ICF
value (ICF=0.991) was mentioned for skin cancer. The poultice was found to be the primary method for
preparing the majority of remedies (51%). Leaves were the most commonly used plant part (PPV =
0.476), and Allium sativum L. was the most widely used species (RFC = 0.302). These findings are a
preliminary step towards conserving and popularising these plant species, promoting sustainable
practices in traditional medicine, safeguarding biodiversity, and integrating these valuable botanical
resources into modern healthcare systems.
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Ethnopharmacological study of medicinal plants used in the treatment of skin diseases

1 Introduction

Plant species are highly diverse and abundant, and they play a
crucial role in maintaining ecosystem balance and providing
essential natural resources for human survival and development
(Spichiger et al. 2000). Medicinal plants, in particular, are an
invaluable inheritance for mankind, especially for underprivileged
societies in developing countries that rely on them for their main
healthcare needs and sustenance (Salhi et al. 2010). According to
the World Health Organization (WHO), around 80% of
populations in developing countries, including African countries,
depend on traditional medicine as their primary source of
medicines (World Health Organization 2019; SasiPriya 2020). In
Morocco, the Mediterranean climate promotes the growth of
approximately 4800 plant species of vascular flora (Fennane and
Rejdali 2018), giving rise to a long tradition of utilizing medicinal
plants derived from diverse civilizations, including Africans,
Arabs, Andalusians, and Berbers (Bellakhdar 2006).

Skin diseases are a significant public health issue, encompassing a
range of pathologies. Over the past 30 years, the frequency of these
diseases has significantly increased worldwide, including in
emerging countries (Stambouli 2018; Grenez 2019). Skin diseases
are common across all age groups, and they hold a significant
place in the consultation profile in Africa, encompassing mycotic,
parasitic, bacterial, and viral infections (Orion and Wolf 2014).
The biological properties of plants for treating dermatological
ailments are promising, with some highlighted through various
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studies, while others are still the subject of research worldwide.
Several studies have identified medicinal plant species with
beneficial properties in treating skin diseases. In Turkey, Erarslan
et al. (2020) identified 191 medicinal species with properties useful
for skin diseases. Similarly, Tsioutsiou et al. (2022) reported the
utilization of 967 taxa with various medicinal properties in the
South Balkan and East Mediterranean regions. Makgobole et al.
(2023) identified 211 plant species implicated in treating multiple
skin conditions in West Africa. Ajjoun et al. (2022) documented
a total of 401 plants in Morocco. This study aims to conduct an
ethnopharmacological survey on the medicinal plants
traditionally used for managing skin diseases in various regions
of the Western Middle Atlas of Morocco. The study seeks to
record and analyze the range of medicinal plants used in treating
skin diseases in the study region, to preserve valuable herbal
knowledge acquired by the local population, and to contribute to
various scientific  fields, including phytochemical and
pharmacological research.

2 Materials and Methods

2.1 Study area description

The study sites are situated in the Beni Mellal-Khenifra region,
located at the center of Morocco. This region is known for its
diverse geographical, cultural, and economic aspects. The study
region comprises various provinces, such as Beni Mellal, Khenifra,
Azilal, Fquih Ben Salah, and Khouribga (HCP 2017) (Figure 1).

KHOURIBGA

A %

Souk Sebt

B Ty g At
Tabia Taounza

O

EL KELAA Bzou
DES

SRAGHNA

3200

Ol‘oum Jema

Tanant

O

=7 ALHAOUZ

OUARZAZATE \\

\

e N

1 Said OEI Ksiba )
SETTAT WA S~ Gharm £l Alem o /
‘. B Naouer Tizi-n-Isli j > B
Oulfg Yaich o’humglm ©) O =
ML' ["c i j:i\:r I Tagzight
N e i 6' Foum El Angeir

> bk
O Qulad lb‘mkd)mm" e
: e O

Ouaounizaght

Bin El-Ouidanc

N\

1
|

/

)

/

KHENIFRA

Iseksi

Tagleft
(@)

MIDELT A

TINGHIR

0 15 30 km

T T
7.00 6.50

6.00 5.50

Figure 1 The map of the study area showing the locations of the survey points
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The Beni Mellal-Khenifra region in Morocco is home to the
important Oued OumErrabiaa River and covers a large part of its
upstream catchment area. The region experiences varying levels of
rainfall and temperatures, with different climates across the plain
and mountain areas. The vegetation in the region reflects the
Mediterranean bioclimatic staging, but traditional agro-pastoral
practices and forest management have greatly influenced the
landscape (Taibi et al. 2015). The region's population is estimated
to be 2,520,776 people, which is 7.45% of the overall population
(HCP 2017). The region has great tourism potential, with popular
sites such as Ain Asserdoun, the panoramic castle of Beni Mellal,
the summering centre of Elksiba, the waterfalls of Ouzoud, Tamga
Cathedral, the AitBougamaz valley, and various mountain trails
attracting many tourists every year (Direction Régionale de Beni
Mellal-Khenifra 2019).

2.2 Methodology

An ethnobotanical examination was conducted between 2013-2014
in the Western Middle Atlas to collect and document traditional
practices associated with medicinal plants used to treat skin
diseases. The survey involved 360 nparticipants who were
interviewed using a pre-determined questionnaire. The survey was
carried out using random stratified sampling, allowing for a
comprehensive  floristic inventory to be obtained and
ethnobotanical surveys to be conducted across various regions
within the specified area. During the interviews, discussions were
conducted in local languages and Arabic. The survey recorded
information such as the gender, age, academic level, and marital
status of the participants, as well as the local names of the plants
used, the plant parts utilized, the preparation methods, the
method of administration, and the ailments treated. Several field
trips were organized to the research areas, which successfully
captured digital photographs and assigned local names to the
medicinal plants for producing herbarium sheets. The taxonomic
identification was carried out using Moroccan floras T1, T2, and
T3, and herbarium specimens (Fennane et al. 1999; Fennane et
al. 2007; Fennane et al. 2014) and catalogues (Bellakhdar 1997;
Hmamouchi 2001). The obtained results were analyzed using
descriptive statistics in the form of percentages through computer
software (SPSS Statistics 21 and Excel 2016). The participants'
demographic data were analyzed using simple descriptive
statistical methods using frequencies and percentages. The
ethnopharmacological data were analyzed using various
methods, including Family Use Value (FUV), Relative Citation
Frequency (RFC), Fidelity Level (FL), Informant Consensus
(ICF), and Plant Part VValue (PPV).

2.2.1 Family Use Value (FUV)

The FUV index measures the significance of a plant family in a
community by considering the number of species utilized from that
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family. FUV is calculated using the formula FUV = UVs/Ns, as
described in Sreekeesoon and Mahomoodally (2014), where UVs
use values of the species, and Ns: total number of species within
each family.

2.2.2 Relative Frequency of Citation (RFC)

The RFC index measures how often a plant is identified as a
remedy by people providing information. It is calculated by
dividing the number of informants who mention a particular plant
by the total number of informants. This formula is expressed as
RFC = FC / N (0 < RFC > 1), where FC is the number of
informants mentioning the use of the species, and N is the number
of informants participating (Tardio and Pardo-De-Santayana
2008).

2.2.3 Fidelity Level (FL)

The FL is a classification system used to determine the
effectiveness of collected plant species in treating specific
disorders. It was calculated by finding the percentage of people
who suggest using a particular plant for a specific purpose. The
calculation uses the formula FL = (Ip / lu) x 100. Where Ip
represents the number of informants who mentioned using a
particular plant for a particular purpose, and Iu represents the total
number of informants who mentioned the plant for any use
(Alexiades and Sheldon 1996; Sreekeesoon and Mahomoodally
2014).

2.2.4 Informant Consensus Factor (ICF)

This index ascertains the extent of community agreement regarding
the utilization of a specific plant (Heinrich et al. 1998); it was
computed based on the formula ICF = Nur — Nt / Nur — 1, where
Nur is represented as the number of illnesses used in each
category, and Nt is the full sum of species mentions reported
within each category.

2.2.5 Plant Part Value (PPV)

The PPV is a metric that we employed to indicate the usage
prevalence. Its calculation was conducted as follows: PPV= RU pjant
pat/RU, Where RUpjant part IS the sum of utilizations for each plant
component, and RU is the total instances of plant part utilization
(Gomez-Beloz 2002).

3 Results and Discussion
3.1 Participant demographic details

A total of 360 participants, consisting of 220 females and 140
males, were interviewed for this study. The results indicated that
herbs effectively treat health issues of both genders in the Western
Middle Atlas region. However, women showed more knowledge of
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plant species and their usage, accounting for 61.11% of the
respondents compared to 38.89% for men. The prevalence of
women in this study is explained by their careful attention to
disease prevention and adherence to traditional practices. It is
worth noting that women traditionally provide food and
healthcare to their families during times of illness. These
findings are consistent with other ethnobotanical studies
conducted on a national level (Benkhnigue et al. 2010; Salhi et
al. 2010; El Hafian et al. 2014; Khenissi and Rouabhia 2021;
Bentabet et al. 2022).

A significant percentage of the respondents in the research site
were over the age of 60 (39.72%), followed by those aged between
40-60 years (31.11%) and between 20-40 years (23.33%). Only a
small percentage of respondents were under the age of 20 (5.83%)
(Table 1). The higher involvement of elderly respondents may be
because they possess traditional knowledge and understanding
passed down through generations. However, there is a decline in
the transmission of knowledge about medicinal plants, which can
be attributed to younger people's disbelief in the efficacy of herbal
medicine. This disbelief is influenced by modernization and
foreign cultural influences. As a result, traditional medical wisdom
is unlikely to disappear as there is no consistent intergenerational
exchange between older and younger individuals. These
observations are consistent with findings from other regions in
Morocco (Anyiam 1995; Benlamdini et al. 2014; EI Hafian et al.
2014; Bounoua and Djoudi 2022; Chaachouay et al. 2022).

According to the gathered data, married individuals (72.77%) use
medicinal plants more than singles (27.22%). This trend can be
attributed to the fact that married people can avoid or reduce the
costs associated with seeing doctors and buying pharmaceuticals.
In addition, those who live in rural areas (81.88%) are more
familiar with using plants to manage skin diseases. These
findings are consistent with El Hilah et al. (2015) and
Chaachouay et al. (2022) research. Regarding the education level

of the participants, more than half of them (59.72%) were
uneducated. 28.33% had attended primary school, while 9.89%
had completed secondary school education. Interestingly,
interviewees with advanced educational backgrounds showed
minimal use of medicinal plants (3.05%). Therefore, the
utilization of medicinal plants decreases with an increase in
educational achievement. This conclusion is consistent with the
findings of studies conducted by Lahsissene et al. (2009), El
Hilah et al. (2015), Bouzid et al. (2017), and Achour et al.
(2022).

3.2 Quantitative analysis

3.2.1 Predominant families and their FUV

The study in the area revealed that people used 45 different plant
species from 33 families to treat skin disorders. The study included
scientific names, local names, the parts of plants used, the method
of preparation, local medicinal uses and various details like FC,
RFC, FL, and FUV particulars, all mentioned in Table 2.

The Solanaceae family had the highest number of species
represented (5 species), followed by Asteraceae and Lamiaceae (3
species each). Other families, such as Cucurbitaceae,
Amaryllidaceae, Rhamnaceae, and Poaceae (2 species each), were
also well-represented. The remaining families had only one species
represented  (Figure 2). Among the reported families,
Euphorbiaceae (FUV=0.292), Verbenaceae (FUV=0.275), and
Cupressaceae (FUV=0.272) were the three most frequently
enumerated families based on the FUV index. This notable
prevalence can be explained by the extensive presence of these
families in the Western Middle Atlas region owing to ecological
conditions. These findings contradict the results of Ajjoun et al.
(2022) and Nasab et al. (2022), where Asteraceae and Lamiaceae
were found to be the most frequently cited families for treating
skin disorders.

Table 1 Demographic characteristics of interviewees in the Western Middle Atlas of Morocco

Variables Category Total Percentages (%)
Gender Female 220 61.11
Male 140 38.89
<20 21 5.83
AQE arouns [20-40] 84 23.33
ge group [40-60] 112 3111
>60 143 39.72
. Married 262 72.77
Marital status Single 98 27,92
Illiterate 215 59.72
. Primary 102 28.33
Academic level Secondary 32 8.89
University 11 3.05
Living environment Rural 289 81.88
g Urban 7 19.72
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Table 2 Summary of medicinal flora for treating skin diseases in the Western Middle Atlas region (Morocco)

- Part . -
Scientific name Vernacular name Preparation Local medicinal uses

used

The bulb is ground with leaves of lawsonia inermis L. and

Allium cepa L Lbesla Bulb Poultice L 51 0.141 100
. olive oil to remove burn scars.

Amaryllidaceae — aric riturated with ofive ofl 10 0.221

Allium sativum L Touma Bulb Poultice outtices ot garlic rl'ura ec with OfIve off aré used fo grow 109 0.302 734

hair and treat eczema.
. . . . A mixture of powder and olive oil paste i to curi
Aizoaceae Aizoon canariense L El-ghassoule Leaves Poultice ure of powder a Edcgemeao paste is used to cure 23 0.064 100  0.064
Anacardiaceae Pistacia atlantica Desf L-Btem Bark - The resin is applied externally to heal wounds 22 0.061 100 0.061
. L . . Paste of mixed with roots of An | rethrum L.

Apiaceae Ammi majus L Trillan Seeds Poultice aste of seeds mixed with roots of Anacyclus pyrethru 89 0247 100  0.247

and honey is applied against vitiligo
Powder of leaves is used to cure burns and eczema.

Leaves/ Powder/

Apocynaceae Nerium oleander L Ddefla Bark Poultice Bark is crushed to paste and applied externally in case of 77 0.214 515 0.214
alopecia.
Arecaceae Chamaerops humilis L El-Ghaz/ Doum Roots Powder The roots heated with fire ar\flev:rstzd in local application against 12 0.033 100 0.033
Powder of leaves associated to Agave americana, Lepidium
Asparagaceae Agave americana L Ssabra/ Sayber Leaves Powder sativum, Opuntia ficus-indica (L.) Mill., is used against skin 79 0.219 100 0.219
cancer
Anacyclus pyrethrum L Tagendicht/ Roots powder Powder of Anacyclus pyrethrum L _blended with honey is used 42 0116 100
lguntas to heal vitiligo.
Asteraceae Artemisia herba-alba Chil/ Ifzi Leaves Poultice Fresh leaves are crushed to pa§te and applied externally in 39 0108 100 0162
Ass0. case of pimples
Carlina gummifera (L) . . . -
Addad Roots Poultice The roots macerated in water are used against vitiligo. 94 0.261 100

Less.

. . . . P fl i ith L iai isL.i
Cistaceae Cistus ladanifer L Touzalt Leaves Poultice aste of leaves mixed \.N't . awson|a_|nerm|s Is used to 19 0.052 100  0.052
moisturize dry hair.

Citrullus colocynthis (L)

Schrad El-hdej Fruit Poultice Paste of cooked fruit mixed with tar is used to cure eczema. 22 0.061 100
Cucurbitaceae vl ——y 0.133
r r . .
nu ussc\;lia%a is (L) Dellah Fruit Crude The water of watermelon is used to cure burns. 74 0.205 100
Powder of leaves blended with Castor oil is applied to arrest
Tetraclinis articulata ~ Leaves/ . hair fall.
r El Arar Poul . 272 4.1 272
Cupressaceae (Vahl) Masters a Roots oultice Roots are used as antifungal. % 0 5 0

Thick tar is used against eczema.
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Scientific name \ernacular name E:;; Preparation Local medicinal uses
Fabaceae Ceratonia siliqua L Kharroub/ Tikida Leavsas/ Crude/ Fresh Ie?f.ls app!led externally'on warts. 36 0.100 100  0.100
Fruit Powder Powder from fruit is applied externally in case of eczema.
A paste made from a combination of powder and olive oil is
Dbagh/ Tanwat/ Bark/ . applied externally for wounds.
Fagaceae Quercus suber L El Ballt Fruit Poultice Paste of Powder mixed with the leaves of Rosmarinus 37 0103 648 0103
officinalis L.is used to cure burns.
Juglandaceae Juglans regia L L-Gergad/ Sswak Bark Powder Powder of barks is used against inflammatory dermatosis. 68 0.189 100 0.189
Lamiaceae Lavandula dentata L Lkhzama Leaves - Its essential oil is applied to cure cracked heels. 12 0.033 100 0.068
Marrubium vulgare L Merr}Wta/ Leaves Poultice Fresh leaves are crushed to paste and applied externally in 32 0.089 100
Ferkizout case of wounds.
Linaceae Rosmarinus officinalis L Yazir Leaves Decoction Decoction of fresh leaves is used to strengthen the hair. 30 0.083 100 0.080
Linum usitatissimum L Zerri't El-Kettan Seeds Poultice The seeds maceratgd in olive 9” are used as a poultice to 29 0.080 100
stimulate hair growth.
Lythraceae Lawsonia inermis L El-henna Leaves Poultice Powdered Ieaves_mlxe.d with crushed bulbs of Allium cepa L. 56 0.155 100 0.155
and olive oil are used to treat burn scars.
Moraceae Ficus carica L Karmous Fruit Latex Latex is applied externally to treat warts. 21 0.058 100  0.058
Musaceae Musa x paradisiaca L Banane Fruit Crude Peels are recommended to cure warts. 19 0.053 100  0.053
. . Fresh | mi ith alum r and tar of r
Myrtaceae Myrtus communis L Rayhane Leaves Poultice e eav_e s, mixed W'.t alum powde a_ d tar of Cedrus 23 0.064 100  0.064
atlantica, are applied externally against eczema.

Combined with the seeds of Lepidium sativum and the leaves

of Tetraclinis articulata, powdered and crushed in olive oil,
Nitrariaceae Peganum harmala L L-Harmel Seeds Poultice are used to heal wounds. 64 0.178 67.1 0.178

A mixture of powder and olive oil paste is used to enhance
hair growth and make it shinier.

Oleaceae Olea europaea L Zitoun Leaves Powder Powder from Leaves is applied externally in case of wounds. 17 0.047 100  0.047
Pinaceae Pinus pinaster Aiton Tayda/ Dbibigha Bark Powder Powder of barks assouatiirteobllja:’\rl]vssonla inermis L. is used to 62 0.172 100 0.172
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Part

Scientific name \ernacular name used Preparation Local medicinal uses
Plantaginaceae Plantago major L El-messassa Leaves Crude Fresh leaf is applied externally on boils. 59 0.164 100 0.164
Plumbaginaceae Plumbago europeae L Timrabdine Leaves Crude Fresh leaves are applied externally on warts and alopecia. 69 0.192 551 0.192
Hordeum vulgare L Ch'ir Seeds Poultice Paste of powder mixed with rose water is applied against acne. 12 0.033 100
Poaceae Powder of Triticum d dP dalus stok 0.036
Triticum durum Desf Zraa Seeds  Poultice ' Orvoor O TTHICUM GUIUM and FILNUS amygaalus SIKES VAL o9 =g o5 100
amara DC. mixed with honey is used to lighten the skin.
Rhamnus alaternus L Tisknane Bark Poultice Paste of powder mixed with milk is applied to cure burns. 24 0.067 100
Rhamnaceae
. - - 0.069
Ziziphus lotus (L.) Lam Nnbeg/ Ssedra Leaves Crude Fresh leaves are applied externally against eczema. 26 0.072 100 0.042
Prunus amygdalus . . The mixture of powder and olive oil paste is employed to
Rosaceae stokes var. amara DC Luz Harr Fruit Poultice moisturize the face, strengthen the hair, and thicken eyebrows. 15 0.042 100
Capsicum annuum L Felflls:rlrc])iur\;va/ Fruit Powder Powder of fruits is used against burns and wounds. 35 0.098 514 0.095
Capsicum frutescens L Soudaniya Fruit Poultice Capsicum frutescens L. _and AII.|um satlvum L. are crushed 41 0.114 100
together and applied against Alopecia areata.
Solanaceae Nicotiana tabacum L Tabac Leaves Powder Powder from leaves is z?\pplled externally against skin 47 0.130 100
disorders.
| | ifoli A . -
Solanum eczejgm olium El-Awssage Leaves Poultice Anblend of powder and water paste is utilized to heal eczema. 20 0.055 100
Solanum nigrum L Bougnini Leaves Crude Fresh leaves are applied externally against eczema. 29 0.080 100
Theacea Camellia thea Link Atay Leaves Powder Paste of powder mixed with honey is applied externally to 37 0.103 648 0.103
cure burns and wounds.
Thymelaeaceae Daphne gnidium L Lezzaz Leaves  Poultice ' oWwderof leaves b'e”dedr‘]’; 'itrhf;fsmr oilisappliedtoarest 0 4155 150 0133
Leaves associated to Mentha rotundifoliaEhrh.are crushed to
Poultice, paste and then applied externally to cure wounds.
Verbenaceae Verbena officinalis L Baymout Leaves powder, Combined with Cynara humilis L., Camellia thea Link. and 99 0.275 444 0.275
squash the chicken bone in powder are used against burns.
Crushed leaf is applied to cure foot corn.
Zygophyllaceae Zygopgyllumgaetulum El-Aggaya Seeds Powder Powder of seeds blended with olive oil is applied against acne 12 0.033 100  0.036
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Figure 2 shows the prevalence of plant families that effectively treat skin disorders. Only families with more than one species are shown

3.2.2 Spectrum of medicinal flora and their RCF values

The study calculated each plant species' Relative Frequency of
Citation (RFC) to determine their local importance. The RFC
values ranged between 0.033 and 0.302. The highest RFC value
was recorded for A. sativum (0.302), followed by E. resinifera
Berg. (RFC=0.292) and V. officinalis L. (RFC=0.272). On the
other hand, the lowest RFC values (RFC=0.033 each) were found
for three plant species, namely Chamaerops humilis L., Lavandula
dentata L., and Hordeum vulgare. These plants were cited by a
significant number of informants, indicating their high RFC.
Further analysis through phytochemical and pharmaceutical
research is required to explore the active constituents of these plant
species, which could be utilized for drug extraction (Vitalini et al.
2013). The study also highlights the importance of conservation
initiatives for these plant species, as their prevalent use may pose a
threat of overharvesting and endanger their populations.

3.2.3 Fidelity Level Index (FL)

Data assessment revealed that the FL value ranged from 40.9% to
100%. Among the collected plant species, 35 demonstrated an FL
value of 100%. These plant species are used for managing
inflammatory skin disorders and are distributed among 16 species,
including Aizoon canariense L., Chamaerops humilis L., Artemisia
herba-alba Asso., Citrullus colocynthis (L.) Schrad., Ceratonia
siliqua L., and Juglans regia L. Four other species, namely Allium
cepa L., Lawsonia inermis L., Pinus pinaster Aiton, and Rhamnus
alaternus L., are used for treating burns, while three species,
namely Ammi majus L., Anacyclus pyrethrum L., and Carlina

gummifera (L.) Less are used for treating vitiligo. Additionally,
Pistacia atlantica Desf., Marrubium vulgare L., and Olea
europaea L. are used for treating wounds. During the survey, the
use of Agave americana L. in treating skin cancer and Capsicum
frutescens L. in treating alopecia was also recorded (Table 2).
These findings can be attributed to these plant species' medicinal
usefulness and indigenous value. The lowest FL value was noted
for Euphorbia resinifera Berg., which could be because the
populace widely utilizes it due to its numerous therapeutic effects.
This species is exclusive to Morocco. Many researchers have
documented the pharmacological activity of Euphorbia resinifera
extracts, including antioxidant (Boutoub et al. 2020; Benrahou et
al. 2022), antitumoral (Talbaoui et al. 2020; Hmidouche et al. 2023),
antibacterial (Moujanni et al. 2017; Talbaoui et al. 2020; Benjamaa
et al. 2020), and antifungal activities (Ourhzif et al. 2022).

3.2.4 Categories of diseases and their ICF values

The research has identified seven categories of diseases:
inflammatory skin diseases, wounds, burns, vitiligo, scalp
disorders, skin cancer, and cosmetic care. The ICF values range
from 0.963 to 0.991. The categories with high ICF values are skin
cancer (0.991), vitiligo (0.988), burns (0.976), scalp disorders
(0.975), inflammatory skin diseases (0.972), cosmetic care (0.968),
and wounds (0.963) (Table 3). This indicates that the traditional
utilization of medicinal plants is reliably known among
respondents (Lin et al. 2002). Furthermore, it shows that there is
widespread sharing of traditional insights into managing skin
diseases and alleviating chemotherapy side effects in skin cancer
cases among people within the study area.
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Category

Inflammatory skin
diseases (warts,
eczema, acne,
pimples, boils)

Table 3 Ethnobotanical ICF values by skin disease category
Plant species used and number of citations

Allium sativum L. (80), Aizoon canariense L. (23), Nerium oleander L. (32),
Citrullus colocynthis (L.) Schrad. (22), Tetraclinis articulata (Vahl) Masters.
(45), Euphorbia resinifera Berg. (43), Ceratonia siligua L. (36), Myrtus
communis L. (23), Ziziphus lotus (L.) Lam. (26), Solanum elaeagnifolium Cav.
(20), Solanum nigrum L. (29), Quercus suber L. (22), Verbena officinalis L.
(62), Chamaerops humilis L. (12), Ficus carica L. (21), Musa x paradisiacalL.
(19), Plumbago europeae L. (38), Artemisia herba-alba Asso. (39), Juglans
regia L. (68), Lavandula dentata L. (12), Plantago major L. (59), Hordeum
vulgare L. (12), Nicotiana tabacum L. (47), Verbena officinalis L. (25)

Species

24

Azzouzi et al.

Total number of

Use citations

815

ICF

0.972

Wounds

Pistacia atlantica Desf. (22), Quercus suber L. (24), Marrubium vulgare L. (32),
Peganum harmala L. (21), Olea europaea L. (17), Capsicum annuum L. (17),
Camellia thea Link. (13), Verbena officinalis L. (44).

190

0.963

Burns

Allium cepa L. (51), Nerium oleander L. (23), Cirtullus vulgaris (L.) Schrad.
(74), Quercus suber L. (13), Lawsonia inermis L. (56), Pinus pinaster Aiton.
(62), Rhamnus alaternus L. (24), Capsicum annuum L. (18), Camellia theaLink.
(24), Verbena officinalis L. (30).

10

378

0.976

Cosmetic care

Cistus ladanifer L. (19), Linum usitatissimum L. (29), Peganum harmala L.
(43), Triticum durum Desf. (21), Prunus amygdalus stokes var. amara DC. (15).

127

0.968

Vitiligo

Ammi majus L. (89), Anacyclus pyrethrum L. (42), Carlina gummifera (L.) Less.
(94), Euphorbia resinifera Berg. (32)

257

0.988

Scalp disorders

Allium sativum L. (29), Nerium oleander L. (22), Euphorbia resinifera Berg.
(30), Plumbago europeae L. (31), Capsicum frutescens L. (41), Tetraclinis
articulata (Vahl.) Masters. (53), Rosmarinus officinalis L. (30), Daphne gnidium

284

0.975

L. (48)

Skin cancer

Agave americana L. (79), Euphorbia resinifera Berg. (31) 2

110 0.991

3.3 Plant parts used in remedy formulation

According to the survey, people living in the Western Middle Atlas
region use different parts of medicinal plants to cure ailments. The
most commonly used parts are leaves (PPV=0.476), followed by
fruits (PPV = 0.122), barks (PPV = 0.108), seeds (0.105), roots
(PPV= 0.084), and bulbs (0.078) (Figure 3). The reason for the
preference for leaves is their easy availability, simple preparation,
and the fact that they contain secondary metabolites responsible for
the plant's bio-properties. Leaves are also important for
photosynthesis. Similar findings have been observed in studies
conducted in Morocco (El Azzouzi et al. 2018; Chaachouay et al.
2023; Idm'hand et al. 2023) and across Africa (Yetein et al. 2013;
Etienne et al. 2021; Falana et al. 2023) where leaves are the
primary part of the plant used for preparing herbal remedies.

3.4 Cure preparations practices

Various preparation methods, such as infusion, decoction,
cataplasm, powder, and maceration, are used to enhance the ease
of administration of the active compounds in plants. Details about
the modes of preparation for each plant have been integrated into
Table 2. The study found that the majority of cures were prepared
through poultice (51%), followed by powder (27%) and crude
(13%). The combined percentage of other preparation methods did

not exceed 9% (Figure 4). Numerous ethnobotanical surveys have
documented diverse methods of preparing medicinal plants for
treating skin disorders, including powders, pastes, and decoctions
(Begum and Nath 2000; Malik et al. 2019; Chaachouay et al.
2022). The most widely used method of preparation among
patients in this study was the poultice, which could be attributed to
its convenient preparation method for treating skin ailments. This
finding aligns with the results of a prior study conducted by
Saising et al. (2022).

3.5 Origin of information regarding medicinal plants

During the ethnobotanical survey, 69% of the interviewees stated
that they relied on the advice and experiences of their immediate
surroundings to obtain knowledge about the healing properties of
plants. This highlights the importance of the intergenerational
transfer of folk practices. A smaller percentage (23%) obtained
knowledge from herbalists, while 7% gained information through
personal experiences. Only 1% sought information from doctors.
The surroundings and shared experiences of others remain the
primary influential channels for conveying information about the
healing properties of plants. Therefore, it is important to consider
the curative power of plants not just as a tradition but as a field of
science that should be studied and improved to be applied safely
and effectively by healthcare professionals.
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Figure 4 Incidence of different types of medicines used for treating skin disorders

Conclusion

This study documents the use of traditional medicinal plants by the
people of the Western Middle Atlas region for treating various skin
diseases. The research identified 45 plant species from 33 families,
with Solanaceae, Lamiaceae, and Asteraceae being the most
commonly used. Allium sativum L. (RFC = 0.302) and Euphorbia
resinifera Berg were the plants with the highest citation rates.
(RFC = 0.292), and Verbena officinalis L. (0.275). The most
commonly used part of the plant was the foliage (PPV of 0.476),
and the most frequently used preparation method was a poultice
(51%). The majority (69%) of the informants learned about the

medicinal use of plants for skin diseases through the experiences
of others. This study highlights the importance of utilizing
Moroccan natural resources and traditional knowledge. The
findings can serve as a foundation for future studies on the listed
plants' biological and phytochemical properties to manage skin
diseases.
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