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Abstract
   Phytotherapy is one of the oldest medicines in the world. Indeed, humans have tested and selected the best medicinal plants to 
treat themselves. In this regard, ancient civilisations have described several wild or cultivated plants as a remedy for several diseases. 
Nowadays, this ancestral medicine remains massively deployed, especially in developing countries. In the same context, an ethno-
pharmacological survey concerning the use of azerole (Crataegus azarolus L.) in alternative medicine was carried out in the regions 
of Tabarka and Ain Draham. In this respect, we aimed, in the present study, to realize a survey by identifying the interviewed persons 
as well as to describe the modes, routes, frequency of use to treat several pathologies. The survey also described the plant used parts, 
the forms of use, and picking stages. Our results showed that the population of Tabarka and Ain Draham frequently uses the different 
plant parts to treat several pathologies, such as cardiovascular diseases, digestive tract disorders, and diabetes. The mature fruits 
were consumed directly, while the aerial and root parts were used fresh or dried in decoction, maceration, and infusion. Finally, the 
majority of the individuals surveyed expressed their satisfaction for treatment with azerole. The method of administration, dosage, 
and frequency of use of which strongly depend on the pathology to be treated. In conclusion, the obtained findings constitute a 
precious source of information for the northwestern regions of Tunisia and the national medicinal flora.
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Introduction
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Since ancient civilizations, medicine was based mainly on the 
use of wild plants for the treatment of various diseases. Indeed, 
man has deployed these plants for their virtues discovered through 
the experiences passed on over generations [1,2].

In the Western world, the Greeks were the first founders of this 
concept, with Hippocrates (460-377 Jesus Christ), who detailed 
clinical observations with more than 380 medicinal plants [3]. 

With technological development, several active molecules have 
been identified and isolated from plants, some of which are de-
rived from secondary metabolisms. These active compounds rep-
resent a subject of a pronounced chemical industry and used in 
several fields [4]. 

However, despite the progress and global expansion of the 
pharmaceutical industry, the populations, especially in developing 

countries, have relied on ancestral medicine for their treatment. 
These practices can be attributed to the low cost and accessibility 
of plants, as well as satisfactory results after treatment [5]. 

The rosacea (Crataegus azarolus) is a tree belong to the Rosa-
ceae family, that is very resistant to cold, drought, rain, and strong 
winds [6]. It usually grows in warm, sunny climates. It prefers heavy 
dry and clay soils and tolerates alkaline, even limestone soils [7,8]. 

The geographical distribution ofazerole extends from southern 
Europe to North America, Asia Minor, the Middle East to China and 
North Africa [9,10]. Crataegus azarolus grows in forests, bushes, 
and mountains up to 2000 meters [11]. The use of the genus Cra-
taegus in medicine dates back a long time.

Essentially, preparations based on leaves, fruits, roots, and flow-
ers were applied in the form of extracts or tinctures. The plant bio-
active components identified are mainly flavonoids, procyanidins 
and epicatechins. 
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In this context, we were interested in conducting an ethno-
pharmacological survey concerning the traditional use of azerole 
(Crataegus azarolus) describing the employment methods of the 
plant in ancestral medicine by the populations of Tabarka and Ain 
Draham.

Material and Methods
Study area 

The research location (Tabarka and Ain Draham) was situated 
in northwest Tunisia. The selection of this area was explained by 
the bioavailability of the species proof of study and its identifica-
tion as a medicinal plant.

Questionnaire formulation 
In order to accomplish the survey, we have prepared an inquiry 

model that essentially includes two types of questions. The first 
part of the questionnaire aims to determine the individual civility, 
such as his name, his age, and his level of education.... The pur-
pose of the second section was to describe the use of this plant in 
traditional medicine (parts used, frequency of intake, pathologies 
treated, …). All the answers requested by the interlocutor were 
marked, even if they had additional information about the benefits 
of the plant, they would also be mentioned [12]. 

Methodology
Firstly, we have prepared 100 copies of the survey model and 

focused primarily on the urban population, farmers, practitioners, 
herbalists, and foresters in order to promise the credibility of the 
obtained information. The communication stared with, introduc-
ing ourselves through a professional badge with a simple presenta-
tion of the importance of their information, of ancestral medicine, 
and of the thematic of our research. The survey was conducted at 
their workplaces and even in their homes. Each individual was in-
terviewed separately, and the questions were made as simple as 
possible to make them understandable and to have the right an-
swers. All the responses were noted during the discussion, and the 
person being questioned took the time to answer. Generally, even 
if the person gave us unnecessary information, we have to listen to 
him passionately and repeat the questions if necessary.

Processing of results 
After the survey accomplishment, the variables were processed 

in Excel. Qualitative data are described using response frequencies, 
while quantitative variables are described by using frequencies.

Results 
Distribution of respondents by sex 

Respondents have almost equal proportions by sex, with a 
slightly higher rate for the male class (52%) (Figure 1).

Figure 1: Distribution of respondents by sex.

Age groups of the surveyed population 
Respondents identify age ranges between 18 and 87 years old. 

Most are between 30 and 70 years (68%) (Figure 2).

Figure 2: Age profile of respondents.

Level of education 
The majority of respondents have primary and secondary secu-

larity (49%), followed by the university level (33%), and only 18% 
of those surveyed were illiterate (Figure 3).

Figure 3: Distribution of respondents by educational level.

The established survey showed that the fruit was the most used 
part (68%), followed by flowers (18%). The population also used 
leaves and roots with proportions that oscillate around 24% (Fig-
ure 4).

Figure 4: Frequency of use of different azerole parts.
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Techniques of preparation
According to the interviewed population, the different parts of 

the tree can be prepared in five methods: direct ingestion for fruit, 
maceration, decoction, and infusion for other aerial and root parts. 
After drying, the leaves were employed on dermal uses as wound 
dressings (Figure 5). 

Figure 5: Frequencies of azerole preparation modes.

Administration modes
According to Figure 6, the oral route represents the commonly 

used mode of administration, with a rate estimated at 91.74%. The 
fruits were consumed directly. The leaves, flowers, and roots were 
prepared by decoctions, macerations, and infusions. These herbal 
teas were used to treat various chronic metabolic disorders and 
essentially circulatory system diseases, diabetes, and digestive 
tract pathologies. On the other hand, the dry powder of Crataegus 
azarolus can also be used dermally, but with very low proportions 
(8.26%). This external use used was recommended to heal wounds 
and ensure oral cavity hygiene.

Figure 6: Frequency of azerole administration.

Traditional and Medicinal use of azerole
The present study revealed that the interviewed population 

used Crataegus azarolus to treat several pathologies, such as those 
of the cardiovascular system (31.02%), gastrointestinal disorders 
(18.61%), and diabetes (17.52%). The survey shows that this plant 
also acts on influenza and sore throats, strengthens fertility, and 
stimulates endocrine functions with rates of 6.93%, 6.57%, and 
4.74%, respectively. As well, other pharmacological properties 
were reported, but in minor proportions. The plant represents a 
general fortifier of the body and a potentanti-inflammatory for the 
lungs. Fruit consumption also maintains good oral hygiene (Figure 
7).

Figure 7: Frequency of different traditional and medical uses of 
azerole.

Frequency of use
The frequency of application revealed that 51.22% of respon-

dents used azerole in a moderate manner. (Figure 8).

Figure 8: Frequency of azerole use.

Assessment of satisfaction degree
The classification of satisfaction degrees showed that, 74.79% 

of the investigated population were between very satisfactory and 
satisfying (Figure 9).

Figure 9: Frequency of inventories satisfaction levels of azerole 
use.

Reasons for phytotherapy
According to the survey results, the plant was used for its ef-

fectiveness and preference over modern medicine (61.39%). On 
the other hand, 20.25% of the population preferred using the plant 
considering its low cost and abundance (Figure 10).

Discussion
Phytotherapy refers to therapeutic treatment based on the use 

of plant extracts and their bioactive molecules, in order to cure, re-
lieve, or prevent a disease. In this context, researchers have devel-
oped and studied the virtues of each plant.
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Figure 10: Frequency of phytotherapy reasons.

The ethno-pharmacological survey conducted in the Tabarka-
Ain Draham regions enabled to interviewed 100 individuals. The 
majority of the inventories belong to the age group of 30-70 years. 
The inquiry responses revealed that azerole (C. azarolus) is widely 
used in traditional medicine to treat a wide range of diseases, in-
cluding those of the cardiovascular and gastrointestinal systems. 
Additionally, the findings also showed that Crataegus azarolus is 
used in the treatment of diabetes and urinary pathologies system, 
which corroborate with those in the literature [13-15].

As mentioned by the interviewed population, 68% of the uses 
involved fruit, The oral route was the most common mode of ad-
ministration (91.74%), and the frequency of intake was moderate. 
In the same respect, Koyuncu., et al. [8] have demonstrated that 
azerole fruit can usually be consumed without a prescription from 
herbalists. According to Foster and Duke [16] and Chang., et al. 
[17], the flowers of C. azarolus provide stability and cardiac func-
tion, regulate high blood pressure and blood circulation. It has 
also been shown to have calming and sedative effects [18]. On the 
other hand, Zapatero [19] demonstrated that the plant extracts 
were used to treat respiratory disorders and, the fruits showed a 
hypolipidemic effect [20, 21]. The active compounds identified are 
catechic and epicatechic condensed tannins, as well as flavonoids 
[13]. These secondary metabolites were characterized by a strong 
antioxidant potential [21], which plays an essential role in the pre-
vention and treatment of several other diseases, such as cancer 
[22] and ageing [23].

Conclusion
Finally, this investigation represents a database on the medici-

nal virtues and use of the azerole as well as its therapeutic poten-
tials. These results can be considered as a support for the valori-
zation of the Tunisian national flora and for future phytochemical 
characterization and biological research. 
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