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Introduction

Introduction:

Delayed childbearing has become a prominent phenomenon in modern societies,
attributed to several factors such as changing social values, career priorities, and
advancements in medical technology. As more women choose to conceive later in life,
they face fertility challenges that prompt them to explore alternative methods to enhance
reproductive health (Sobotka and Beaujouan, 2021).

Among these alternatives, medicinal herbs emerge as an ancient traditional remedy
for promoting fertility and improving reproductive function. Although assisted
reproductive technologies (ART) are a modern solution, many individuals prefer herbal
treatments due to their reputation as natural and holistic approaches to addressing the
physiological and hormonal imbalances that can hinder conception (Nantia et al., 2009).
Research supports the potential of certain medicinal herbs to enhance reproductive
health through various mechanisms, such as their antioxidative properties and hormonal
regulation (Mbemya et al., 2017; Masjedi et al., 2024).

Despite the growing interest in herbal interventions for fertility, there is a critical
need for systematic scientific research to validate their effectiveness and elucidate their
mechanisms of action. This research could help bridge the gap between traditional
practices and modern medical understanding, providing a more comprehensive
approach to reproductive health.

Recent research has highlighted several medicinal herbs that may improve fertility
and address the challenges associated with delayed childbearing. Notably, Vitex agnus-
castus (chaste tree) is known for its potential to balance hormonal levels by affecting the
pituitary gland, which may improve ovulation and luteal phase function (Isaia, 2007).
Withaniasomnifera (ashwagandha), an adaptogen, helps reduce cortisol levels,
contributing to better hormonal balance and endocrine function (Al-Alim et al., n.d.).
Additionally, Trigonella foenum-graecum (fenugreek) has shown potential in enhancing
insulin sensitivity and regulating blood sugar levels, which may be especially beneficial
for women with polycystic ovary syndrome (PCOS) (Goswami et al., 2020).
Cinnamomum cassia (cinnamon) has been studied for its role in improving insulin
resistance, which could benefit those with metabolic imbalances affecting delayed
childbearing (Malik et al., 2023).

Other herbs, including Rheum palmatum (Chinese rhubarb), Allium sativum (garlic),
and Angelica sinensis (dong quai), have been associated with regulating menstrual
cycles, improving uterine health, and balancing hormones (Noor Khan et al., 2022).
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Introduction

The significance of this research lies in its potential to clarify the mechanisms of
action of these herbs through scientific evidence, helping to bridge the gap between
traditional knowledge and modern scientific understanding. Additionally, exploring the
pharmacological properties of these herbs is crucial to ensuring their safe and effective
use in managing delayed childbearing.

The primary aim of this study is to collect questionnaires from the regions of Ouled
Djellal and Touggourt to investigate the treatment of delayed childbearing, focusing on
identifying the different types of herbs used in these regions to enhance fertility. The
study also aims to compare our results with previous reviews and studies on herbs and
treatments used for delayed childbearing.

This study is divided into two parts: The first part consists of two chapters, the first of
which provides a general introduction to the research topic, and the second is dedicated
to reviewing the literature on medicinal herbs used in treating delayed childbearing. The
second part includes a chapter explaining the materials and methods used in the
experiments and protocols applied, followed by a chapter presenting the main results

and their discussion. Finally, the study concludes with general conclusions.
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Chapter 1.-Herbal medicines and infertility

In this chapter, we present the history of medicinal plants in the world and in
Algeria. Wentouched on the definition of medicinal plants and traditional medicine, the
uses of medicinal plants and their global use, and the mechanism of action of medicinal
plants in treating of delayed childbearing.

1.- History of use of plants

There is proof that for thousands of years, humankind have relied on nature for
medicinal purposes, and that plants or plant extracts have served as the foundation for
traditional medication. Many parts of the world still practice traditional medicine, which
is where medical therapies first came from. Despite the fact that using plants as
medications has been practiced for thousands of years (Hassan, 2015).

1.1.- In the world

One of the oldest documents and what is believed to be the oldest documented
evidence ofbthe use of medicinal plants dates back to approximately 5,000 years ago. It
was inscribed on Sumerian clay tablets, and included dozens of recipes for creating
more than 200 distinct plant medicines (Sumner, 2000). Some writings, written on clay,
come from ancient Mesopotamia and date to approximately 2600 BC.Tablets written in
Cuneiform (Scurlock, 2014).

The ‘Ebers Papyrus’ (ca. 1550) was the most important of these recordings and
contains over 600 prescription drugs of various plant species (Le Strange, 1977).
European medicine is thought to have initiated with Hippocrates (460-377 BC) who
compiled over 200 medicinal plants which were classified by physiological action and
he is considered the ‘father of medicine (Castiglioni, 1985). Dioscorides, who was a
Greek military physician and considered the father of pharmacognosy’, recorded the use
of medicinal plants and wrote De Materia Medica in ¢a. 77 AD, which was used as a
reference in Europe for more than a millennium and translated into several languages
(Riddle, 1985)

1.2- In Africa

The Egyptians recorded their medicinal knowledge in tomb illustrations and on
papyrus dating from the Old Kingdom of Egypt. African traditional medicine has also
been practiced for many centuries and it has diverse medical treatments for different
diseases (Vossen and Keuthmann,1986). Herbs have been studied scientifically,
although many local herbal traditions survive ,most are passed down from generation to
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generation (Zevin et al., 1997). In many areas of the world, and in a very general way,
the use of herbal medicines can be classified into two main branches: orally transmitted
folk traditions that are passed down from generation to generation and doctrinal or
“formal” traditions that are often common today. It is based more on scientific research
(Alexander, 2014). Many well-known medical works have recorded a large number of
medicinal plants. These works are considered a valuable cultural heritage. Since the
majority of traditional medicines are of plant origin, this system was previously called
herbal (Yaniv and Bachach, 2005).

1.3.- In Algeria

Every culture has a story about how medicinal plants were used to treat various
ailments. The use of medicinal plants dates back more than a millennium in Algeria
(Belkhodja, 2016). The first written accounts of medicinal plants in Algeria and the
Maghreb date back to the ninth century, when Isha-Ben-Amran, physician the prince of
Kairouan, left behind many teachings on medicine and simple drugs (Baba aissa, 2000).
Throughout the French colonial era, botanists managed to classify a significant number
of medicinal species. Fourment and Roques published a book in 1942 detailing Algeria’s
medicinal and aromatic plant species. They mentioned 200 species, the majority of
which were described and studied in northern Algeria, and only six species from the
Sahara (Belkhodja, 2016).

Data gathered from the National Center of the Trade Register indicates that by the
end of 2009, there were 1926 vendors in Algeria with a focus on selling medicinal
plants, comprising 1393 sedentary vendors and 533 ambulant vendors. With 199 stores,
the capital alone has the most, followed by the wilaya of Sétif (107 stores), Bechar (100
stores), and EI Oued (60 stores) (Boumediou and Addoun, 2017).

2.- Definition of traditional medicine

According to the WHO, "Traditional medicine is the sum total of knowledge, skills
and practices that are based on the theories, beliefs and experiences of a and are used to
maintain healthy human beings as well as to preventing, diagnosing, treating and curing
physical and mental illnesses» In Africa, more than 80% of the population uses
traditional medicine and medicinal plants for primary health care (Ait ouakrouch, 2015).
Currently, according to WHO estimates, more than 80% of the population world,
especially in underdeveloped countries, resorts to traditional treatments to meet their

health and primary care needs (Boumediou and Addoun, 2017).



3.- Medicinal plants
3.1.-Definition

Medicinal plants are plant medicines, and this is what is meant by the European
Pharmacopoeia. They contain medicinal properties, and this is a definition according to
the tenth edition of the French Pharmacopoeias (Debuigne, 1974). On the other hand,
medicinal plants are those that contain substances that can be they are used for treatment
or are precursors in making useful medicines (Abayomi, 2010).
3.2.- The part used in the plant
The medicinal plants are harvested in their natural habitat, if feasible (Leslie, 2004):
- Whole plants: throughout the time of their flowering.
- The leaves: following full development and, if feasible, prior to flowering.
- The flowers and flower stalks: just prior to the full blooming of flowers
- The roots of annual plants: at the conclusion of their growing period, or vegetative
phase
- Biennial plants' roots are found toward the conclusion of the first year's vegetative
phase

and prior to the start of the second
- Perennial plant roots: in the second or third year, before they become too fibrous and
hard (lignification)

- The grains and fruits are either fully grown or fully grown when they are Regarding
fruits
- Tree bark: in winter or early spring (or during the dry season); shrub bark: after the
hot season (or in and of wet season).
3.3.- Preparation method
3.3.1.- Infusions

This is the most straightforward way to prepare. It is kept for tea, which is made by
covering.The plant(s) with boiling water, leaving the blossoms and leaves for ten to
fifteen minutes, and then filtering the liquid. An infusion can be stored in the fridge for
up to 48 hours. In theory, it is best to avoid adding sugar to herbal teas. Since certain
plants don't taste good, you can add some honey to your herbal tea to make it sweeter
(Anne and Nogaret, 2003; Aribi, 2012; Gayet, 2013; Borrle, 2017).
3.3.2.- Decoction

The process of making a decoction is identical to that of an infusion, with the
exception that a pan full of cold water is used to hold the plant or a portion of it. Heat
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everything until it boils. The amount of time that a plant or part of a plant takes to boil
varies (10 to 30 minutes).Select tougher, thicker plant components for decoctions. These
are the thick roots, bark, stalks, or leaves. Fresh or dried plants might be used
(Djerroumi and Nacef, 2004; Nicolas, 2009; Francois, 2014).
3.3.3.- Maceration

This is letting the plants soak for ten or twelve hours in either cold or lukewarm
water. The maximum duration of water macerations should be twelve hours to avoid the
liquid fermenting and oxidizing. Additionally, plants can be macerated in vinegar,
glycerin, alcohol, or another solvent (Anne and Nogaret, 2003; Pierre and Lis, 2007).
3.3.4.- Powders

Can be made by grinding and drying. Because the plant cell is acclimated to water
scarcity, the entire plant holds up quite well after desiccation. However, the grinding
process may eventually change the stability of the active components. A high-quality
powder requires the finest possible grinding, which can be done using a hammer, chisel,
or disc. Powders can be blended with meals, dissolved with water, made into extracts,
and prepared into capsules (Isrin, 2001; Letard et al., 2015).
3.4.- Methods of use
Table 1: ways to use plants ( Bensalek, 2018)

Method name | Explain the method

Herbal tea It is a beverage made by macerating, decocting, or infusing plant

material into either hot or cold water. It is taken orally

Fumigation It involves using vapors infused with active ingredients from a given
plant to bolster it. Two methods are used: one uses an inhalator, and the
other is a retracted teat technique from an empty serviette. Placing the

face above the fuming water bowl,holding the plants

Compresses | It is the application of a somewhat pasty plant concoction to the skin for
medicinal effects. To get the desired consistency, the plant can be diced,

crushed, or combined with flax flour, either way

Baths They are consistent in adding an infuse, décocté, or macéreé to the bath

water




Gargle The medication, which consists of an infusion or as hot a décocté as
feasible, is used to rinse the back, throat, pharynx, amygdales, and
muqueuses. It is useful for disinfecting or calming, but it should never

be used.

4.- Medicinal plants that help in reproduction

Procreation has always been a vital objective for human beings and particularly for
housewives. Today, women's ability to have children can be significantly impacted by
environmental and social factors (Ménézo et al., 2012). It is well known that the
procreation always remains the fundamental reason for marriage in Africa As a result,
the problems related to procreation negatively affect the life and wellbeing of
individuals, couples and families until they become a heavy burden on their
socioeconomic development. Its treatment in modern medicine is costly and sometimes
presents many side effects. That’s why the use of medicinal plants appears to be an
appropriate alternative for resolving this infertility. Indeed, studies have reported that
the African flora in general,is made up of a large reserve of medicinal plants, occupying
an important place in pharmacopoeia traditional medicine offers effective and
accessible options for the predominated pathologies in the local communities. It is also a
national cultural heritage and a better way to connect people with their own history and
culture. But, this common traditional practice for managing pathologies, like infertility
(Togola et al., 2022;2023)
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Chapter 2: Delayed childbearing

Chapter2.-Delayed childbearing

In this chapter, we discussed the definition of delayed childbearing, its causes, how to
treat it, and the female reproductive system.
1.- Definition:

Infertility is defined by the World Health Organization (WHO) as the inability of a
couple to achieve conception and carry a pregnancy to term after one year or more of
regular, unprotected sexual intercourse for women under 35 years of age and after six
months for women over 35 years of age. (Who, 2018). Infertility can have a real impact
whether at the social, economic or psychological level. Infertile couples were one of the
most neglected and silent minorities in society. (Umezulike, 2004).

Infertility is defined as the incapacity to fulfill pregnancy after a reasonable time of
sexual intercourse with no contraceptive measures taken. The terms sterility and
infertility are sometimes used interchangeably and at times define different populations.
In the Spanish literature, the definition of the word sterility is the difficulty to fulfill
pregnancy, whilst the term infertility is used when pregnancy develops but is interrupted
at some point; hence, the term is used as a synonym of recurrent. (Brugo-Olmedo,
2000).

2.- Anatomy of the female genital system:

The female genital system plays two essential roles in reproduction: it ensures the

production of gametes on the one hand and allows the development of an embryo for 9

months on the other hand. Here is a brief

Fundus of the uterine cavity

. L X ‘/‘ / B \
codksnstiiin S /,/-,/ : Yd \mmpet
. ~ 2 \
e cavity A / ovary
cervix=" ) '

vaginal mucus ovarian follicle
vagina .

female genital apparatus

Figure 1: Anatomy of the female genital (Keddar and Meflah, 2021)
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Chapter 2: Delayed childbearing

The menstrual cycle lasts on average 28 days and begins on the first day of
menstruation. In the first days, the hormone GnRH stimulates the secretion of FSH and
LH. FSH stimulates the development and maturation of ovarian follicles while LH
stimulates the synthesis of androgens. Under the action of FSH, the follicles in turn
secrete estrogen which stimulates the thickening of the endometrium (inner wall of the
uterus). Under the effect of estrogen stimulation, a sudden increase in LH. This is the
signal that leads to the maturation of the egg and then to ovulation around the 14th day
of the cycle. The egg then travels to the uterus through the fallopian tubes. If there is no
fertilization, the corpus luteum degrades and stops progesterone production, which
causes the uterine wall to detach. If the egg is fertilized, the resulting blastocyst secretes
the hormone human chorionic gonadotropin (HCG), the role of which is to stimulate the
corpus luteum so that it continues to secrete progesterone to maintain the endometrium
(Tortora and Derrickson, 2014).

3.- Some causes of infertility :

The various causes of infertility can vary from one woman to another: ovulation
disorders, fallopian tube damage, uterine abnormalities, endometriosis, abnormal
cervical mucus, decreased fertility due to age, congenital abnormality, smoking, weight,
diet, lifestyle, alcohol and caffeine, stress, the environment and unknown causes that to
date have not all been documented (Arnaud and Vérité, 2016; Jean and Petit, 2013). For
Fledderjohann (2017), certain sexual habits practiced in several cultures are at the origin
of the causes of infection of the genital tract that can lead to infertility and the main
causes of infertility are ovulation disorders and anatomical abnormalities. Menstrual
cycles longer than 35 days (oligomenorrhea) or cessation of menstruation (amenorrhea)
indicate ovulatory dysfunction. Ovulatory problems are usually of hormonal origin and
result from a communication problem between the hypothalamus and the pituitary
gland. The release of sex hormones is altered, which prevents the normal development
of ovarian follicles and their maturation. The most common hormonal syndrome is
polycystic ovarian syndrome (PCOS); it affects 8 to 10% of women of reproductive age
(Thomton, Von Wald, and Hansen, 2015). Ovarian insufficiency, which is defined by a
loss of the ovaries' ability to produce estrogen, thyroid dysfunction and
hyperprolactinemia (excessive secretion of prolactin), can also have impacts on
ovulatory function (Managing anovulatory infertility, 2004).

3.1. - Infertility due to ovulation disorders :
Ovulatory disorders are among the leading causes of female infertility and have been
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identified in 25-50% of infertile women (Weiss and Clapauch, 2014). Women with
ovulatory disorders typically have irregular menstrual cycles. The normal cycle ranges
from 25 to 35 days (Treloar et al., 1967); any cycle shorter than 25 days or longer than
35 days is considered irregular and a sign of ovulatory dysfunction.

Ovulation disorders can be manifested by:

e Luteal insufficiency, particularly of progesterone secretion by the corpus luteum. This
can be a short luteal phase (survival of the corpus luteum less than 10 days) or an
inadequate luteal phase (normal survival but insufficient progesterone level).
Metrorrhagia due to endometrial hyperplasia can be observed (imbalance of the
estrogen / progesterone ratio)

e Anovulation: Total absence of ovulation.

e Dysovulation: Presence of cycles where ovulation occurs sporadically. Menstrual
disorders can accompany ovulatory disorders:

e Oligomenorrhea: Irregular menstrual cycles, occurring from 35 days to 6 months
apart.

eSpaniomenorrhea: Very spaced periods. Less than four to five times a year. Its
worsening can sometimes be progressive until amenorrhea.

e Amenorrhea: More often secondary in the context of consultations for infertility.

3.2.- Cervical infertility :

It can be due to a birth defect, a malformation or a polyp obturating the cervix, but it
is more often due to the qualities of the mucus. In the preovulatory period, the mucus is
physiologically abundant, clear, stringy, its weave must be organized parallel to the axis
of the duct and the diameter of its mesh must be sufficient to let spermatozoa pass.
Outside the preovulatory period, the mucus is not abundant, thick and hostile to
spermatozoa.

3.3.- Infertility by general causes :
3.3.1.- Diabetes

Diabetes is an increasingly common pathology in women of childbearing age due to
the increase in the incidence of type 2 diabetes, including in young subjects. Apart from
the association of PCOS, diabetes and subfertility, in which subfertility is not
unequivocal, there are various arguments for an endometrial impact of hyperglycemia
that may be related to implantation abnormalities. A role of hyperglycemia or hormonal
abnormalities associated with type 2 diabetes (hyperleptinemia, hyperinsulinemia,
dysregulation of IGFs) has been reported in implantation abnormalities (Dimitriadis et
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al., 2005; Hansen and Castracane, 2006) and placentation (Giachini et al., 2008) in
animal models, or ex vivo humans (Galettis et al., 2004).
3.3.2.- Dysthyroidism

Thyroid hormones play a crucial role in development, energy production, tissue
activities. Ovarian activity, the state of the menstrual cycle, reproductive capacities, the
course of pregnancies are profoundly influenced by the state of thyroid function
(Wemeau, 2010). In many circumstances, gynecological disorders, infertility, abortions
are indicative of dysthyroidism (Krassas, 2000; Krassas et al., 2010).

3.3.3.- Obesity

Due to its high prevalence in developed countries and its metabolic complications,
obesity is a major public health problem. According to WHO data, obesity affected
14.9% of women worldwide in 2014 (Ng et al., 2014). With age, weight is an important
prognostic factor for fertility. Indeed, for each point of body mass index (BMI) greater
than 29 kg/m2, the chances of spontaneous pregnancy decrease by 5%, mainly due to
ovulation disorders often associated (Steeg et al., 2008). These ovulation disorders can
have several origins: central origin by an alteration of the functioning of the
gonadotropic axis under the action of leptin, peripheral origin by excessive production
of androgens converted into estrogens via aromatase of adipose tissue or by the direct
action of inflammatory molecules secreted by adipose tissue on follicular cells. The
resulting insulin resistance and hyperinsulinism, frequently found in obese subjects, also
contribute to a state of relative hyperandrogenism through a reduction in hepatic
synthesis of SHBG resulting in an increase in free steroids such as testosterone. The
ovary is also a target organ for insulin, which will stimulate steroidogenesis (Brewer et
al., 2010).

3.3.4.- 21-Hydroxylase deficiencies :

Severe 21-hydroxylase deficiency is the most common genetic cause of congenital
adrenal hyperplasia. In its complete form in women, this pathology is often the cause of
a salt-wasting syndrome in the neonatal period that can be life-threatening for the
newborn. It also leads to a disorder of sexual differentiation by virilization of the
external genitalia. The mechanisms of infertility are multifactorial and common in both
forms of 21-hydroxylase deficiency block. They are the consequence, on the one hand,
of adrenal hyperandrogenism and, on the other hand, of the accumulation of the enzyme
substrates that are progesterone and, to a lesser extent, 17-OHP. (Dewailly 2002;
Claahsen-van der Grintenet al., 2006).
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Chapter 3.-Materials and Methods

In this chapter, we will present the study area, the methodology, the most important
sources of information, as well as the questionnaire and the methods used to calculate
the results.
1.-Type of study

An ethnobotanical study was conducted on herbal plants used in traditional medicine
to treat delayed conception in women in the regions of Ouled Djellal and Touggourt. A
questionnaire was used to collect information about the medicinal plants utilized for
treatment. Multiple visits were made to various municipalities in each region, and
information was gathered based on the responses to the questionnaire. The study
focused on women who experienced delayed conception or faced reproductive system
issues and were treated with medicinal herbs. Each interview lasted approximately

twenty minutes.
2.-Representation of the study area

Zone 1: Ouled Djellal

The Wilaya of Ouled Djellal is located in the southern Sahara Atlas region and holds
a strategic position that connects northern and southern Algeria. It lies between latitudes
34° and 35° North and longitudes 5° and 6° East of the Greenwich Meridian. It is
bordered to the north by the Wilayas of Biskra and M'Sila, to the east by Biskra and El-
M'Ghair, to the south by Ouargla and Djelfa, and to the west by Djelfa and M'Sila.

The Wilaya covers an area of 11,298 square kilometers and had an estimated
population of 239,111 as of December 2020. It is characterized by its agricultural and
pastoral nature, where agriculture and livestock herding are the main economic
activities (Amor. and Chettir,.,2023) (Fig. 2). The region is especially known for desert
agriculture, particularly the cultivation of date palms, including high-quality varieties
such as "Deglet Nour.” Livestock farming remains a key livelihood in both rural and

desert areas.

The climate in Ouled Dijellal is mild during winter, with relatively moderate
temperatures, but becomes extremely hot in summer. The Wilaya is administratively
composed of six municipalities: El-Doucen, Ouled Djellal, Sidi Khaled, and three

others.

18



Chapter 3: Materials and Methods

Zone 2: Touggourt

Touggourt is a significant oasis city located in the northeastern Algerian Sahara and
serves as the capital of Touggourt Province, established in 2019. Geographically, it lies
at 33°06'N and 6°04'E, at an altitude of about 65 meters above sea level. Strategically
positioned, it is 160 km northeast of Ouargla, 100 km from EI Oued, 225 km south of
Biskra, and 660 km southeast of Algiers. Situated at the northern edge of the Grand Erg
Oriental, Touggourt anchors the Oued Righ region, a fossil river valley marked by a
chain of oases. It borders the provinces of EI M'Ghair to the north, EI Oued to the east,
and Ouargla to the west and south (Fig 2). Administratively, Touggourt is part of a
larger agglomeration comprising four communes and serves as the center of a wilaya
that includes 5 districts (dairas) and 13 communes (Helal and Ourihane, 2004; Mouane

etal., 2024).
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Figure 1: Geographical location the Ouled Djellal and Touggourt

3.- Method of work
An ethnobotanical study of the treatment of infertility in the Ouled Dijellal and

Touggourt area. In this study, we conducted an ethnobotanical survey focused on

traditional treatments for female infertility in the regions of Ouled Dijellal and

19



Chapter 3: Materials and Methods

Touggourt. To collect the necessary data, we developed a structured questionnaire
consisting of 40 questions, divided into three main sections. The first section gathered
general information about the participants, including address, gender, and educational
level, place of residence, profession, age, weight, and type of habitat. The second
section focused on the medical history of the patients. It included questions such as
whether the woman had children, the number of children, age at first pregnancy,
duration until conception after treatment, diagnosis (exact cause of infertility), treatment
duration, whether the pregnancy occurred naturally or with the use of medicinal plants,
history of miscarriage and its causes. The third section addressed the use of medicinal
plants. It included questions about the scientific and local names of the plants, their
botanical families, the source of knowledge (e.g., grandparents or general knowledge),
the origin of the plant, the part used, and whether the respondent was familiar with the
plant. It also covered how the plant was administered (as a drink, compress, or
ointment), the time of day it was taken, frequency of use, duration of treatment, effects
on menstruation, whether it was used in combination with other plants, level of
satisfaction with the treatment, as well as any warnings or advice regarding its use.

A total of 258 women were randomly selected to participate in the survey. Some
filled out the questionnaire directly, others were interviewed in person, and a portion
received the questionnaire through social media platforms. Data collection on the use of
medicinal plants in the treatment of infertility took place between September and
December 2025.
4.-Information sources

A preliminary list of medicinal plants traditionally used by local communities to treat
infertility (delayed conception) was established. This inventory focused on species
commonly employed in the Ouled Djellal and Touggourt regions, where ethnobotanical
knowledge remains an integral part of reproductive health practices.

The identification of species was carried out using well-established Sahara flora
references, notably Quézel and Santa (1962) and Médail (2004). The preliminary
taxonomy was submitted for expert validation to Mr. Boukalba Mounsef, Head of the
Forest Department of Talab Al-Arabi, Oued Province, Algeria. To ensure scientific
accuracy and alignment with current botanical standards, plant names and their
conservation status were verified and updated using authoritative online resources,
including: Plants of the World Online (POWO) — developed by the Royal Botanic
Gardens, Kew; The Plant List — a working list of all known plant species; Catalogue of
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Life — an integrated taxonomic index for species validation; International Plant Names
Index (IPNI) — for nomenclatural and bibliographic verification.

This classification constitutes an essential step toward the documentation and
scientific validation of traditional phytotherapeutic knowledge in the Ouled Djellal and

Biskra regions, particularly in relation to female reproductive health and fertility
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6.-Data Analysis

To analyze the results of the interviews, the data were recorded by using Excel 2007
6.1.-Quantitative analysis

The results of the interviews were analyzed using 5 ethnobotanical indices: relative
frequency of citation (RFC), use value (UV), informant consensus factor (Fic), and the
Jaccard index, which was used to evaluate the association between knowledge about
traditional uses of medicinal plants and the different socio-demographic characteristics
of the questioned population.

6.1.1.- Relative frequency of Citation (RFC)

The Relative Frequency of Citation (RFC) is an index used to evaluate the
prominence of a particular plant species within an ethnobotanical survey. It is calculated
by dividing the number of informants who mentioned the use of a specific plant species
by the total number of informants participating in the study, regardless of the category
of use. The RFC value ranges from 0 (indicating that no informant mentioned the plant)
to 1 (indicating that all informants cited it) (Tardio and Pardo-de-Santayana, 2008). The
formula is expressed as:

RFC=FC/N
Where: FC is the frequency of citation (i.e., the number of informants who mentioned
the plant), N is the total number of informants in the survey.
6.1.2.- Use value (UV)

The use value of species (UV) is a quantitative method that reveals the importance of
species known and used locally. This index is obtained by the following formula
(Tardio and PardoDe-Santayana, 2008; Andrade-Cetto and Heinrich, 2011; Achab and
Djheich, 2024)

UVS =) Uis /ns
Where Uis is the number of use reports of species s mentioned by each informant (i) and
ns is the total number of informants citing a given species.
6.1.3.- Informant consensus factor (Fic)

To identify the potentially effective medicinal plants, Trotter and Logan developed a
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method based on the concept of ‘informant consensuses. The Fic is calculated using the
following formula (Heinrich et al., 1998; Thomas, 2008)

Fic = nresp — nt/nresp — 1
Where nresp is the number of use-reports in each category and nt is the number of taxa
used. The product is between 0 (if plants species are not very well known and used by
informants) and 1 (if plants species are very well known and used by informants)
(Thomas, 2008 ; Mouane et al. 2025).
6.1.4.-Family Importance Value (FIV)

In an ethnobotanical study, the Family Importance Value (FIV) is a quantitative metric
used to evaluate the significance or importance of a particular plant family (Vitalini et
al., 2013; Savikin et al., 2013)

FIV =FC/N*100
Where N is the total number of species utilized in the study, and FC is the number of
species in the family included in the study.

6.1.5.-Rahaman similarity index

The data obtained from the population of two study areas w ere compared using
Rahaman similarity index in order to determine the similarity and the difference
between these zones in the species used for managing scorpion bites. This index is
calculated using the following formula (Gonzalez-Tejero et al., 2008; Mouan et all
2025)

RSI = [C/A+B-C]*100

Where A is the number of species of zone A, B the number of species of zone B and C
the number of the species common to A and B.
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Conclusion

The study conducted in the regions of Ouled Djellal and Touggourt addresses an
important topic related to the use of medicinal plants for treating infertility. The results
of the ethnobotanical survey revealed significant diversity in the plants used, identifying
30 species belonging to 21 plant families. Notable among these are Atriplex halimus,
Vitex aganus, and Lavandula stoechas which are the most recognized and commonly
used by local populations.

the methods of use vary based on personal knowledge and local traditions, with
common practices including infusions and poultices. The upper parts of the plants and
seeds were the most frequently used, as they contain the highest concentration of active
compounds. The age group most knowledgeable about medicinal plants was between 30
and 39 years old, with housewives being the most familiar and frequent users of these
treatments, predominantly located in urban areas. This reflects an intersection between
traditional knowledge and the urban environment.

Importance of the Study:

These results emphasize the importance of local knowledge regarding medicinal
plants and their role in providing natural solutions for health issues related to the
reproductive system and infertility. However, these uses heavily depend on personal
experiences and folk traditions, indicating a need for in-depth scientific research to
confirm their effectiveness and safety
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Recommendations

1. Consult a doctor before using any medicinal plant to ensure your safety.*

2. *Research accurate information about medicinal plants, their benefits, and dosages.*

3. *Start with a small dose of herbs and gradually increase it to monitor your body’s

response.*

4. *Check the quality of herbs from reliable sources to avoid counterfeit products.*

5. *Be aware of any changes in your health after using herbs and keep a record of those
observations.*

6. *Ensure that herbs do not interact with any medications you are taking to avoid
risks.*

7. *Use herbs as a complement to traditional treatment, not as a substitute for it.*

8. *Follow current research and studies on herbs to understand their effectiveness.*

9. *Store herbs in a cool, dry place to maintain their quality.*

10. *Enjoy trying new herbs, but be careful not to overuse them.*

11. *Avoid using herbs during pregnancy or breastfeeding without consulting a

specialist.*

12. *Use traditional preparation methods like steeping or boiling to ensure the

effectiveness of herbs.*

13. *Make sure to vary your use of herbs to gain comprehensive benefits.*

14. *Know how to use each plant correctly, as methods of use can differ.*

15. *Avoid storing herbs for long periods, as they lose their effectiveness over time.*
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16. *Be cautious when using herbs if you have chronic health conditions like diabetes or

high blood pressure.*

17. *Rely on herbs that have been well-studied by scientists to ensure your safety.*

18. *Use herbs in their natural form rather than synthetic supplements whenever

possible.*

19. *Share your experiences with others, as they may find them helpful in choosing

suitable herbs.*

20. *Maintain a balanced healthy lifestyle alongside using herbs to achieve the best

results.*
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Abstract

Ethnobotanical Study of Medicinal Plants Used to Treat Delayed Childbearing in
Northern Sahara (Ouled Djellal and Touggourt)

Abstract

This working to identify a botanical study in the northern desert of Algeria,
characterized by its diverse medicinal plants. A series of survey swore conducted in
the study area of the states of Ouled Djellal and Touggourt among the local
population, with 258 questionnaires on medicinal plants that aid in treating in fertility
in both sexes. The study extended from September to December 2024. The results
obtained from the population allowed for the identification of 30 species belonging to
21 plant families. We found that catnip was the most used by patients at a rate of 20
percent, followed by lavender at 19 percent, and marigold at 11 percent. These were
the most commonly used in our study. The most utilized parts were the upper part of
the plant, followed by the whole plant and the seeds. The plants were prepared in
various ways, but the most common methods in our study were suppositories and hot
infusions. Most of the plants used were wild and combined with others. The largest
percentage of treatment information was obtained from grandparents, and most of the
treatment results with plants were satisfactory, with a success rate of 40 percent.

Résumé

Cette étude botanique a été menée dans le désert du nord de I'Algérie, caractérise par
la diversité de ses plantes médicinales. Une série d'enquétes a été menée aupres de la
population locale dans la zone d'étude des gouvernorats d'Ouled Djellal et de
Touggourt, a l'aide de 258 questionnaires sur les plantes médicinales contribuant au
traitement de la fertilité chez les deux sexes. L'étude s'est étendue de septembre a
décembre 2024. Les résultats obtenus auprés de la population ont permis d'identifier
30 espéces appartenant a 21 familles de plantes. Nous avons constaté que I'herbe a
chat était la plus utilisée par les patients (20 %), suivie de la lavande (19 %) et du
souci (11 %). Ces plantes étaient les plus couramment utilisées dans notre étude. Les
parties les plus utilisées étaient la partie supérieure de la plante, suivie de la plante
entiére et des graines. Les plantes étaient préparées de diverses maniéres, mais les
méthodes les plus courantes dans notre étude étaient les suppositoires et les
infusions chaudes. La plupart des plantes utilisées étaient sauvages et associées a
d'autres. La plus grande partie des informations sur les traitements a été obtenue
aupres des grands-parents, et la plupart des résultats obtenus avec les plantes étaient
satisfaisants, avec un taux de réussite de 40 %. Par conséquent, cette étude est
considérée comme une source précieuse d'informations sur l'utilisation des plantes
médicinales et leurs applications.

Mots-clés : Etude ethnobotanique, plantes médicinales, stérilité, Sahara
septentrional, Ouled Djellal et Touggourt
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