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Abstract  
Cystitis is an inflammatory condition that primarily affects the bladder. It is often caused by a bacterial 
infection, with bacterial cystitis being the most common type among various urinary tract infections. 
This research aimed to extensively document ethnobotanical knowledge regarding the use of medicinal 
plants for treating cystitis due to their proven therapeutic properties. The study was conducted in the 
Rif region from March 1st, 2020, to April 15th, 2020. Semi-structured direct interviews were 
conducted with 657 participants to gather indigenous therapeutic wisdom. These surveys included 
information about the interviewees' demographics and ethnomedicinal practices. UR and MUV 
techniques were employed in data analysis. A total of 60 plant species, distributed among 51 genera 
and 31 families, were commonly used by our interviewees for cystitis therapy. Apiaceae had the 
highest representation of seven species, and Capparis spinosa L. was the most frequently 
recommended medicinal plant by the local population. Leaves were the most commonly utilized plant 
part (41.5%), and most herbal remedies were prepared through decoction (55%). This study constitutes 
the initial contribution to the ethnobotanical exploration of this region. It is recommended that the 
natural plant species identified in this research be further investigated to uncover their therapeutic 
effects and mechanisms of action. Primary attention should be given to conserving medicinal species, 
thoroughly documenting widespread medicinal knowledge, and biologically validating the listed 
species. 
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Introduction  
Urinary infections represent a significant global public health concern. These infections include 
urethritis, uncomplicated acute cystitis, recurrent acute cystitis, simple acute pyelonephritis, and 
urinary infections affecting pregnant and postmenopausal women [1]. Cystitis, known as "Nboula" in 
the Moroccan dialect, is a medical condition characterized by inflammation of the bladder, typically 
triggered by bacterial infections, notably Escherichia coli, Proteus, and Enterobacter, collectively 
referred to as urinary tract infections. If left untreated, a bladder infection can cause discomfort and 
pose serious health risks if the infection spreads to the kidneys. 
Addressing urinary infections in Morocco presents unique challenges, primarily linked to limited 
access to healthcare services in private and public healthcare facilities. Moreover, there needs to be 
more comprehensive evaluation and monitoring of patient care, leading to uncertainties regarding the 
evolution of antibiotic resistance and the misuse of antibiotics. 
In contemporary times, despite the availability of pharmaceutical drugs for treating urinary tract 
conditions, there is a resurgence of interest in herbal remedies as a source of active compounds. 
Additionally, a significant portion of the population prefers medicinal plants, particularly in rural 
areas, due to economic constraints and difficulties accessing conventional medical care. Notably, it has 
been observed that a substantial percentage of Escherichia coli strains associated with urinary 
infections, ranging from 8% to 65%, exhibit resistance to ciprofloxacin, a commonly prescribed 
antibiotic for such conditions [2]. 
This research aims to compile a list of medicinal plants used in the treatment of cystitis in the Rif 
region through ethnobotanical surveys conducted among local residents. Subsequently, we propose 
categorizing these medicinal plant species based on their usage and presenting them in a catalog 
format. 
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Materials and Methods  
   Study area 
The current study was conducted out in the Rif region. It extends between 34° to 36° of latitude in the 
North and 4° to 6° of longitude in the East. It is bounded in the North by the Strait of Gibraltar and the 
Mediterranean Sea, in the South by the Rabat-Sale-Kenitra region and Fez-Meknes region, in the East 
by the Eastern Region, and in the West by the Atlantic Ocean. The total geographical area of the Rif is 
11 570 km2 and the population of the city is about 3 549 512 inhabitants with an average population 
density of 222.2/km² [3].  The Rif is marked by Mediterranean weather with the highest temperature 
up to 45°C during summer (July- August) and below 0°C during winter (December- January) and the 
average annual rainfall ranges from 700 to 1 300 mm which falls mainly between October and 
February [4]. The area dominated by species such as Abies marocana Trab., Pinus halepensis  Mill., 
Cannabis sativa L., and Cedrus atlantica (Endl.). The population is mixed between Arabic and 
Amazigh ethnicity. Principally families of this region are very much dependent on the subsistence 
farming, livestock, and to a more secondary space, from forest resources for their livelihood.  
 
   Methodology 
To document an indigenous anti-cystitis plant ancestral knowledge and discover the level of utilization 
of traditional medicinal plants for prevention and therapy of cystitis by the local people (412 male and 
245 female) from different rural and urban communes of the Rif region, namely S1 : Al Hoceim (30), 
S2 : Ajdir (20), S3 : Izefzafen (15), S4 : Bni Hadifa (15), S5 : Targuist (25), S6 : Tizi n Tchin (22),  S7 
: Issaguen (30), S8 : Bab Berred (30), S9 : Cherrafate (30), S10 : Bab Taza (20), S11 : Derdara (10), 
S12 : Chefchaouen (30), S13 : Akchour (30), S14 : Fifi (30), S15 : Tétouan (30), S16 : Bni Karrich 
(30), S17 : Mallalyène (15), S18 : Zinat (30), S19 : Martil (20), S20 : Md’q (20),  S21 : Fnideq (20), 
S22 : Belyounich (30), S23 : Melloussa (30), S24 : Ksar Esghir (25), S25 : Bni Ouassin (15), S26 : 
Tanger (30), S27 : Al Bahraouiyne (15), and S28 : Jouamaa (10), a semi-structured questionnaire was 
prepared and data were collected through face-to-face interviews over a period between April 30th , 
2015 and June 01st , 2017. 
Medicinal species being mentioned by the informants were registered with local names and 
photographed. For each reported plant species, the plant species were accumulated, classified, and 
voucher specimens were archived at Nutrition, Health, and Environment Laboratory, department of 
biology. The scientific names were confirmed through specialized literature as well as: The medicinal 
plants of Morocco [5], Practical flora of Morocco, tomes I, II and III [6–8] and Catalogs of vascular 
plants of northern Morocco, including identification keys, tomes I and II [9]. Taxonomy and 
denominations of species were validated using “The Plant List 2020” database 
(http://www.theplantlist.org). 
The data collected from the field and obtained from the local people were organized and studied with 
the statistical program IBM SPSS Statistics 21 Premium (SPSS 2019), to determine the proportions of 
various variables socio-demographics of the interviewees and ethnobotanical data. Quantitative value 
records were also determined for the general practices of these medicinal plants using the use reports 
(UR) and medicinal use-value (MUV). 
 
Results  
   Demography information of informants 
A total of 657 study informants, including 213 Herbalists, 178 herbal sellers, 46 Pharmacist, 40 
Midwives, and 180 of other Healers, were interrogated using semi-structured surveys and group 
interviews. In the study area, both sexes are interested in phytotherapy. However, the numbers of male 
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participants were more important (412 informants) than those of females (245 informants). In this 
study, results showed that the utilization of medicinal species is widespread in all age groups with 
different percentages. The bulk of informants surveyed were over 50 years old (350), and between 30 – 
50 years old (304), while 3 of the informants were the age less than thirty years old. Concerning the 
educational level, our results revealed that the majority of the informants (43%) were uneducated, 
(29.4%) have secondary education, 26.8% have primary education, and only 0.8% of the informants 
had high education. 
   Botanical families of plants used  
This investigation revealed that a total of 60 plant species belonging to 51 genera and 31 families were 
commonly used by local people from the Rif region in the treatment of cystitis. The family Apiaceae 
was designed by the largest number of plant species (7 species), followed by Ericaceae with 6 species, 
Lamiaceae, Poaceae, and Rutaceae (4 species each), Asteraceae and Caryophyllaceae (3 species each), 
whereas, the rest of botanical families were represented by one or two species in each.    
   Medicinal use plants (MUV)  
MUV is used to find the most frequently used plant species in the study area. Its value ranged from 
0.200 to 0.277. The calculated results of MUV showed that Capparis spinosa L. was ranked first 
(MUV=0.277) followed by Apium graveolens L. (MUV=0.267), Zizyphus vulgaris Lam. 
(MUV=0.247), Herniaria glabra L. (MUV=0.233), Anethum graveolens L. (MUV=0.224), 
Spergularia rubra (L.) J.Presl & C.Presl (MUV=0.216), and Nigella sativa L. (MUV=0.210), while 
the lowest value was found for Citrus reticulata Blanco., Convolvulus althaeoides L., and Eleusine 
indica (L.) Gaertn. (MUV=0.200 each).  
    Parts of the plant used 
In the Rif region, indigenous people collect diverse plant parts for the preparation of phytotherapy 
(e.g., seed, root, flower, and leaf). The discussion result revealed that leaves are the most frequently 
used part of the medicinal plants 41.5% of the sum, followed by the whole plant (26.5%), fruit (10%). 
seed (9%), flower (7%) and rhizome (6%). 
    Modes and routes of medicine preparation 
The preparation of herbal remedies needs liquids. The main solution was water, but milk, butter, tea, 
and honey are also used by the Rif’s population. The principal method of traditional medicine 
preparation reported was decoction (55%), followed by infusion (33.1%), cataplasm (1.4%), and 
cooked (1.1%). The percentage of the other modes of preparation grouped (fumigation, bath, 
maceration, powder, and plaster) does not exceed 9.4%. Concerning the route of administration, the 
majority of informants prepared remedies were applied mostly by oral (73.2%) followed by topical 
(18.7%), and dermal (8.1%). 
 
Discussion 
Our analysis of the results shows that both sexes are involved in phytotherapy. But, the numbers of 
male informants were more important than those of females. Men were predominantly represented in 
the sampling because of working. Because of the customs and traditions of the inhabitants of Rif 
region, women must remain at home. They tend to abide by religious laws and close down the 
community. This explains the absence of females in the field during our discussions. This result 
reinforces the conclusions of other ethnobotanical national and international investigations [13-18] 
which have besides verified that males are more popular vegetative information. For age groups, 
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results revealed that interviewees above 50 years old had higher knowledge with medicinal species, 
while interviewees age less than 30 years old were less informed about it; this is due to the high 
secrecy of ancestral knowledge by older peoples. Concerning the academic level, our results revealed 
that the bulk of the informants (43 %) were Illiterate. Preceding ethnobotanical investigations papers 
comparable conclusions [19–24]. This means that with a greater level of education, the experience of 
traditional phytotherapy decreases. Consequently, advanced instruction diminishes the ancestral 
therapeutic experience of the young generation [25-28].  
The floristic analysis showed that a total of 60 plant species belonging to 51 genera and 31 botanical 
families were commonly utilized by local people in the therapy of cystitis. The botanical family 
Apiaceae was described by the most important number of medicinal plants (7 species) followed by 
Ericaceae with 6 species. The determined results of MUV noted that Capparis spinosa L. was ranked 
first (MUV=0.277) followed by Apium graveolens L. (MUV=0.267), Zizyphus vulgaris Lam. 
(MUV=0.247). These results are compared to other studies especially in Morocco and Fars Province of 
Iran [19, 20]. These plant species producing leading MUV must be further evaluated for toxicological, 
phytochemical, and pharmacological investigations to know their active components for an efficient 
and non-toxic medicine extraction. 
The interview results revealed that leaf is the most frequently used part of the plants 41.5% of the 
total, followed by whole plant (26.5%) and fruit (10%). The selection of leaves was due to its natural 
availability, easy gathering, and simplicity in herbal remedy preparation. Besides, the leaves are the 
site of photosynthesis, and sometimes the storage of the secondary metabolites active for the 
pharmaceutical properties of the medicinal plant. Similar results indicated that the leaf is used as a 
principal part of plants in phytotherapy in different studies. [29–36].  
The principal method of remedies preparation described by our interviewees was decoction (55%). 
The frequent employment of the decoction can be justified by the evidence that this method makes it 
possible to conserve the effective multiple ingredients and attenuates or eliminates out the poisonous 
result of some plant constituents. Ethnobotanical researches carried in many regions of the globe 
discovered that the majority of informants prepared herbal remedies by decoction and infusion [12, 15, 
37-46]. This result confirms that there is a continual transfer of information on the effectiveness of 
medicinal plants between the people of Morocco. Concerning the route of administration, the main 
route of application for herbal medicines was oral (82.4%). Moreover, the oral form of treatment is a 
preferred route all over the planet [47–54]. The predominance of oral treatment can be explained by 
the fact that cystitis is a common internal disease that is decimating the health of the Rif’s population. 
 
Conclusions  

The findings from our current study highlight the continued significance of medicinal plants in 

fulfilling the essential healthcare requirements of the local population in the Rif region despite the 

advancements in modern healthcare technology. The fact that many plant species were identified and 

utilized by individuals to treat cystitis is compelling evidence that this region boasts a wealth of 

inherited medical knowledge that has been passed down through generations. Given the promising 

implications of these findings, it is strongly recommended that further research efforts be directed 

toward the sustainable and responsible utilization and preservation of these medicinal plant species. 

Additionally, we should embark on comprehensive pharmacological, phytochemical, and toxicological 
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investigations about the species documented in our inventory. This laboratory-based validation of the 

ancestral uses of these plants would not only facilitate the development of traditional medicinal 

formulations but also contribute to creating a repository for traditional medicine biosciences. 
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