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Abstract

Background: Respiratory diseases, particularly asthma, remain a significant public health challenge worldwide. In Algeria,
they rank among the leading causes of medical consultations. While modern medicine offers symptomatic treatments, their
limitations and adverse effects drive many communities toward herbal remedies. In this context, documenting traditional
knowledge of plant use for respiratory disorders is essential for pharmacological innovation. This study aimed to document
traditional knowledge on the use of medicinal plants for respiratory diseases, with a particular focus on asthma, in the regions
of Sidi Bel Abbes, Oran, and Mascara in western Algeria.

Methods: An ethnobotanical survey was carried out from October to December 2024 among 400 randomly selected
informants. Data were collected using semi-structured interviews and free-listing techniques regarding species used, plant
parts, and preparation methods. Botanical identification was performed using reference literature and recognized plant
databases, and were validated by taxonomic specialists. Relative Frequency of Citation (RFC) and Therapeutic Use Value (UV)
indices were calculated.

Results: A total of 73 species across 36 botanical families were recorded. The most frequently cited species were Salvia
argentea L., Lepidium sativum L., and Origanum vulgare L., primarily prepared as infusions or decoctions. Leaves were the
most commonly used plant part, and the Lamiaceae family was predominant. Several previously undocumented uses were
reported, reflecting a rich and dynamic traditional knowledge system.

Conclusion: This study confirms the continued use of several well-known medicinal plants for asthma management while
documenting additional species and practices previously unreported in western Algeria. These findings not only reinforce
the cultural and therapeutic significance of traditional knowledge but also offer valuable insights for future pharmacological
investigations.

Keywords: Ethnobotanical survey; Asthma management; Medicinal plants; respiratory diseases; Traditional knowledge;
Western Algeria; UV; RFC.
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Background

Asthmais a chronic inflammatory disease of the respiratory system, characterized by airway hyperresponsiveness, reversible
obstruction, and recurrent episodes of wheezing, coughing, and breathlessness (Braunwalder et al. 2025; GINA 2023).
Despite advances in pharmacological management, including inhaled corticosteroids and B2-agonists, asthma remains a
major global health concern, affecting over 260 million people worldwide and causing nearly 500,000 deaths annually (WHO
2022). In North Africa, epidemiological data on asthma are scarce and often outdated, which limits accurate assessment of
its burden. Nevertheless, a multicenter study conducted in 2009 estimated asthma prevalence to range between 3% and
12% across the region (Nafti et al. 2009).

In many low- and middle-income countries, limited access to conventional treatments, coupled with strong cultural
traditions, encourage populations to rely on medicinal plants as primary remedies for asthma and other respiratory disorders
(Bussmann & Sharon 2021; Kalaci et al. 2019; Rajizadeh et al. 2024). Such remedies are often perceived as affordable,
accessible, and culturally acceptable. Recent reviews have highlighted more than 50 plant species and over 30 bioactive
compounds with antiasthmatic effects, including anti-inflammatory, bronchodilatory, and immunomodulatory properties
(Rajizadeh et al. 2024). Moreover, both preclinical and clinical studies have validated the therapeutic potential of several
traditionally used taxa (Alshammari et al. 2023; Chen et al. 2022). However, issues of safety, dosage variability, and lack of
pharmacovigilance remain major challenges requiring careful evaluation (Ekor 2014).

In Algeria, medicinal plants are an integral component of primary healthcare and are widely employed against respiratory
conditions. Previous ethnobotanical surveys have reported their frequent use in different parts of the country (Benarba et
al. 2015; Bouras et al. 2025; Dihia & Belaid 2023; Salhi et al. 2010). Nevertheless, available data remain fragmented,
geographically restricted, and in many cases outdated.

Algeria’s diverse geography and Mediterranean climate support a rich flora of more than 4,000 vascular plant species,
offering substantial potential for use in traditional medicine (Azzi et al. 2012; Hamel et al. 2018; Samir et al. 2023). The
studied regions, situated at the crossroads of Berber and Arab cultural traditions, preserve a wealth of empirical knowledge
which remains underexplored. The present study was therefore undertaken to document and analyze the use of medicinal
plants for asthma in western Algeria, specifically in the wilayas of Sidi Bel Abbes, Oran, and Mascara. By doing so, it aims to
contribute to the preservation of ethnobotanical heritage and provide a foundation for future pharmacological and clinical
validation.

Materials and Methods

Study area

This ethnobotanical survey was carried out in three wilayas (provinces) of western Algeria: Sidi Bel Abbes, Oran, and Mascara
(Fig. 1). These regions exhibit notable biogeographic diversity, encompassing rural, peri-urban, and urban environments with
varying degrees of healthcare access. The Mediterranean climate, combined with diverse geomorphological features,
supports a rich and diverse medicinal flora.

Ethnobotanical survey and ethical considerations

Fieldwork was conducted from October to December 2024. A total of 400 informants were randomly selected, with priority
given to individuals with traditional knowledge of medicinal plants. Data collection employed a structured questionnaire
administered through face-to-face interviews, conducted in Arabic or French according to participants’ linguistic and cultural
preferences. No time constraints were imposed, which ensured spontaneous and accurate responses.

The questionnaire consisted of two sections:

1.Sociodemographic information: age, gender, education level, and marital status.
2.Medicinal plant uses for asthma and respiratory disorders: vernacular names, plant parts used, preparation methods.

Botanical identification

Plant specimens were identified primarily by the authors, all of whom possess expertise in botany and taxonomy. The
identification process was supported by specialized botanical literature and confirmed by other university botanists and
traditional herbalists. Scientific names were verified using authoritative databases such as Plants of the World Online
(POWO), The Plant List, and the African Plant Database. Voucher specimens of freshly collected species were deposited in
the herbarium of the Eco-Development of Spaces Research Laboratory, faculty of natural and life sciences, Djilali Liabes
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University, Sidi Bel Abbés. Vernacular names were cross-checked using classical references, including “Répertoire des noms
des plantes du Maghreb” (Louis Trabut, reissued by Rebahi 2015) and “Contribution a I'étude de la pharmacopée
traditionnelle au Maroc” (Bellakhdar 1997).

4
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Figure 1. Location of the cities of Sidi Bel Abbes, Oran, and Mascara in Algeria

Cultural importance indices
Two ethnobotanical indices were calculated:
Relative Frequency of Citation (RFC):

RFC = (Number of informants mentioning the use of species) / (total number of informants)

RFC values range from 0 to 1 and reflect the relative cultural importance of each species (Leonti 2022).
Use Value (UV):

UV= (total number of use-reports across all use-categories for species) / (total number of informants)
UV provides an estimate of the versatility and significance of each species within the local pharmacopoeia (Leonti 2022).

Statistical analysis

Data were analyzed using descriptive statistics with Microsoft Excel 2016. Multivariate analyses, including Principal
component analysis (PCA) and Correspondence Analysis (CA), were performed with PAST software (V4.03) to explore
relationships between variables.

Results and discussion

Socio-demographic profile of respondents

A total of 400 respondents participated, representing diverse ages, educational levels, and social backgrounds (Table 1).
Women formed the majority, emphasizing their central role in family healthcare and the transmission of medicinal
knowledge (Belhacini et al. 2024; Gherib et al. 2024; Mohammadi et al. 2023). Adults aged 40-60 were the largest group,
followed by elders (260) and young adults (20-40), reflecting both preservation and intergenerational transfer of
ethnobotanical knowledge. Married participants predominated, likely due to greater involvement in household healthcare
(Belhouala et al. 2021; Haba et al. 2023; Prinsloo et al. 2023). Most informants had formal education, with university and
secondary graduates comprising the majority, suggesting that medicinal plant knowledge spans all social strata (Bouras et
al. 2025; da Silva et al. 2024; Rahim et al.2023).
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Table 1. Sociodemographic characteristics of respondents interviewed in Sidi Bel Abbes, Oran, and Mascara

Oran  Sidi bel Abbes Mascara Total Proportion %
Number 150 150 100 400
Age
20-40 41 38 25 104 26
40-60 70 76 50 196 49
60-80 35 34 23 92 23
80-100 4 2 2 8 2
Sexe
Male 40 42 32 114 29
Female 110 108 68 286 71
Marital status
Single 55 61 42 158 40
Married 95 89 58 242 60
Educational
level
llliterate 8 9 7 24 6
Primary 15 19 14 48 12
school
Secondary 41 39 32 112 28
school
University 86 83 47 216 54

Principal component analysis (PCA) between socio-demographic variables and the level of ethnobotanical knowledge

In this study, ethnobotanical knowledge was assessed using the number of citations of plant parts and preparation methods.
A principal component analysis was conducted to examine how these indicators were distributed across socio-demographic
groups. The first principal component (PC1) accounted for 99.39% of the total variance, indicating that most of the variability
in the dataset is explained along this dimension. Given the negligible contribution of the subsequent axes, the interpretation

was focused on PC1 (Fig 2).
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Figure 2. Principal component analysis of socio-demographic variables and ethnobotanical knowledge related to asthma
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Long PC1, women clustered strongly on the positive side, confirming their dominant role as custodians and transmitters of
ethnobotanical knowledge related to asthma. This trend was particularly evident among married informants, who also
aligned positively, suggesting that marital responsibilities enhance engagement in healthcare practices. Men, although not
strongly separated, were positioned close to the Y-axis and slightly on the positive side, reflecting a moderate contribution.
However, their knowledge was often less detailed, as they tended to cite plant species without systematically specifying the
plant parts or preparation methods.

Age was another structuring variable: informants aged 40-60 years and 60-80 years showed the highest positive coordinates,
indicating that these groups hold the most comprehensive knowledge. Younger participants (20-40 years) clustered
negatively, reflecting reduced reliance on traditional practices, while the small number of very elderly informants (>80 years)
explains their weaker contribution to the overall analysis.

Educational level followed a consistent gradient: illiterate and primary-level informants were placed positively,
demonstrating richer and more detailed citations of plant uses, whereas respondents with secondary or university education
shifted toward the negative side, highlighting the erosion of traditional knowledge with higher formal schooling.

Overall, the PCA revealed that ethnobotanical knowledge related to asthma is unevenly distributed, being particularly
concentrated among women, married individuals, and middle-aged to older informants with lower educational levels. These
findings are consistent with previous reports indicating that traditional knowledge is predominantly transmitted through
women and tends to decline among younger, urbanized, and more educated generations (Benamar et al.2023; Dahmane et
al. 2023; Jan et al. 2023; Jeddi et al.2024; Sharafatmandrad & Khosravi Mashizi .2020).

Diversity of medicinal plant species

Seventy-three medicinal plant species belonging to 36 families were documented (Table 2), including 38 natives, 12
introduced, and 23 imported species (Fig. 3). Lamiaceae was the most frequently represented family (14 species), followed
by Apiaceae, Asteraceae, and Fabaceae (Fig. 4), consistent with Mediterranean ethnobotanical patterns (Benarba et al. 2015;
Bensizerara et al. 2025; Senoussi et al. 2021; Sharafatmandrad & Khosravi Mashizi 2020; Zouaoui et al. 2020). The
predominance of native species highlights reliance on local biodiversity, while introduced taxa reflect cultural and trade
influences.

Figure 3. Distribution of native, introduced, and imported species
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Theaceae
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Figure 4. Botanical families and genera of plants used in the treatment of asthma in Western Algeria

16



Ethnobotany Research and Applications 7
Table 2. Ethnomedicinal data of medicinal plant species used for asthma treatment in the regions of Sidi Bel Abbes, Oran, and Mascara (Western Algeria).
No. Scientific name Local name Part used (%) Use method (%) Specimen uv RFC
Family
1 Salvia argentea L. S olS Leaves (90%), Infusion (80%) H-ECODEV-037 0,500 0,500
Lamiaceae Furdsh an-nada Roots (10%) D.consumption (14%)
Decoction (6%)
2 Lepidium sativum L. ** Sy ol o> Seeds (100%) D.consumption (69%) 0,400 0,400
Brassicaceae Horf / Hab rachad Decoction (17%)
Infusion (14%)
3 Origanum vulgare L. AL Leaves (85%) Infusion (84%) H-ECODEV-011 0,390 0,390
Lamiaceae Zaatar Aerial part (15%) Decoction (11%)
Inhalation (5%)
4 Nigella arvensis L. ** A &> Seeds (100%) Decoction (69%) 0,300 0,300
Ranunculaceae Habat el baraka D.consumption (21%)
Infusion (10%)
5 Syzygium aromaticum L. Merr. & L.M. Jasyd Buds (100%) Infusion (58%) 0,275 0,275
Perry ** Kronfol D.consumption (23%)
Myrtaceae Decoction (10%)
Poultice (5%)
Inhalation (2%)
Maceration (2%)
6 Glycyrrhiza glabra L.** vyl Gye Stem (100%) Decoction (60%) 0,272 0,273
Fabaceae Areq souss Infusion (20%)
D.consumption (20%)
7 Juniperus phoenicea L. ey Leaves (72%) Decoction (71%) H-ECODEV-029 0,237 0,238
Cupressaceae Arar Cones (28%) Infusion (12%)
D.consumption (8%)
Inhalation (7%)
Poultice (2%)
8 Allium cepa L. * e Bulb (100%) D.consumption (63%) H-ECODEV-006 0,187 0,188
Amaryllidaceae Bssal Decoction (26%)
Infusion (7%)
Inhalation (4%)
9 Bunium pachypodum Coss. & Durieu LAYY Y/} Roots (100%) Decoction (60%) H-ECODEV-045 0,175 0,175
Apiaceae Talrhouda D.consumption (33%)
Infusion (7%)
10  Eucalyptus globulus Labill. * real Y Leaves (100%) Inhalation (65%) H-ECODEV-019 0,175 0,175
Myrtaceae Kalitous Infusion (30%)

Decoction (5%)
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11 Allium Sativum L. * ps Bulb (100%) D.consumption (79%) H-ECODEV-002 0,175 0,175
Amaryllidaceae Thoum Infusion (20%)
Poultice (1%)
12 Vicia faba L. * Jgd Seeds (50%) D.consumption (86%) H-ECODEV-041 0,167 0,168
Fabaceae Foul Fruits (50%) Decoction (14%)
13 Saussurea costus (Falc.) Lipsch. ** slid Lo Roots (100%) Infusion (45%) 0,165 0,165
Asteraceae kast henndi Decoction (24%)
Inhalation (16%)
D.consumption (15%)
14  Pinus halepsensis Mill. 8B/ pgiue Seeds (41%) Decoction (70%) H-ECODEV-009 0,162 0,163
Pinaceae Teida / Sanoubar Bark (32%) D.consumption (24%)
Leaves (27%) Inhalation (5%)
Rubbing (1%)
15  Acacia senegalensis(Willd.) Willd. )l clls Resin (100%) D.consumption (100%) H-ECODEV-028 0,162 0,163
Fabaceae Alk el talh
16  Pistacia lentiscus L. CY-) Leaves (100%) Infusion (66%) H-ECODEV-014 0,150 0,150
Anacardiaceae Darw Decoction (28%)
Maceration (2%)
D.consumption (3%)
Poultice (1%)
17  Artemisia herba alba Asso. Jlo Leaves (75%) Infusion (76%) H-ECODEV-043 0,140 0,140
Asteraceae Chih Aerial part (25%) Decoction (17%)
D.consumption (3%)
Inhalation (3%)
Maceration (1%)
18 Salvia rosmarinus Spenn. EolyAr ] Juist Leaves (85%) Infusion (79%) H-ECODEV-035 0,137 0,138
Lamiaceae Iklil el-jabal / Yazir Aerial part (15%) Decoction (11%)
D.consumption (6%)
Inhalation (3%)
Poultice (1%)
19  Citrus limon Osbeck * Oged Fruits (100%) D.consumption (72%) H-ECODEV-013 0,137 0,138
Rutaceae Laymoun Infusion (21%)
Decoction (4%)
Maceration (3%)
20 Ammoides pusilla(Brot.) Breistr. dzgJ Aerial part (100%) Infusion (80%) H-ECODEV-008 0,130 0,130
Apiaceae Noukha Decoction (14%)
Inhalation (5%)
D.consumption (1%)
21  Matricaria chamomilla L. b Flowers (85%) Infusion (90%) H-ECODEV-030 0,112 0,113

Asteraceae

Baboundj

Leaves (15%)

Decoction (4%)
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Inhalation (3%)
D.consumption (3%)
22 Salvia officinalis L. LWV Leaves (90%) Infusion (86%) H-ECODEV-047 0,112 0,113
Lamiaceae Marimiyya Aerial part (10%) Inhalation (5%)
Decoction (4%)
D.consumption (5%)
23 Linum usitatissimum L. ** LSl 3\:3)_) Seeds (100%) Infusion (75%) 0,090 0,090
Linaceae Zri‘at el-Kittan D.consumption (25%)
24  Nigella sativa L. ** zPlw/eloguud! du Seeds (100%) D.consumption (66%) 0,087 0,088
Ranunculaceae Sanoudj / Haba sawda Infusion (20%)
Inhalation (14%)
25  Zingiber officinale Roscoe ** i Rhizome (100%) Infusion (70%) 0,075 0,075
Zingiberaceae Zendjabil D.consumption (22%)
Decoction (8%)
26  Lavandula dentata L. Jlxl> Leaves (80%) Infusion (77%) H-ECODEV-017 0,070 0,070
Lamiaceae Halhal Stem (10%) Decoction (15%)
Flowers (10%) Inhalation (5%)
D.consumption (3%)
27  Phoenix dactylifera L. Jsef gal Fruits (91%) D.consumption (81%) H-ECODEV-026 0,067 0,068
Arecaceae Nakhl / Tmar Seeds (9%) Infusion (15%)
Decoction (4%)
28  Cupressus sempervirens L. * 9w Seeds (50%) Decoction (100%) H-ECODEV-003 0,060 0,060
Cupressaceae Sarou, Leaves (50%)
29  Lavandula stoechas L. dalys Leaves (64%) Infusion (86%) H-ECODEV-034 0,052 0,053
Lamiaceae Khezzama Flowers (28%) Decoction (14%)
Aerial part (8%)
30  Origanum majorana L. Jv993y Leaves (100%) Infusion (70%) H-ECODEV-020 0,050 0,050
Lamiaceae Bardagqiish Decoction (30%)
31  Pimpinella anisum L. ** 89M> dif G gunis Seeds (100%) Decoction (80%) 0,050 0,050
Apiaceae Habbat halawa / Yansoun Infusion (15%)
D.consumption (5%)
32  Cinnamomum verum ). Pres| ** 49,9 Bark (100%) Decoction (69%) 0,050 0,050
Lauraceae Karfa D.consumption (19%)
Infusion (12%)
33  Sesamum indicum L. ** anonsr/ OOl Seeds (100%) D.consumption (88%) 0,047 0,048
Pedaliaceae Semsem / Jaljlan Infusion (12%)
34  Curcuma longa L. ** oSS Rhizome (100%) Infusion (61%) 0,042 0,043
Zingiberaceae Kourkoum D.consumption (20%)

Decoction (6%)
Rubbing (3%)
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35 Trigonella foenum graecum L. * > Seedss (100%) Infusion (78%) H-ECODEV-050 0,042 0,043
Fabaceae Helba D.consumption (15%)
Decoction (5%)
Poultice (1%)
Rubbing (1%)
36  Marrubium vulgar L. Bgip0 Leaves (84%), Infusion (75%) H-ECODEV-001 0,040 0,040
Lamiaceae Mriywa Aerial part (16%) Decoction (24%)
Rubbing (1%)
37  Camellia sinensis (L.) Kuntze ** g_Sm Leaves (100%) Decoction (96%) 0,037 0,038
Theaceae Atai Infusion (4%)
38  Opuntia ficus-indica (L.) Mill. WLB [ graniid Fruits (75%) Infusion (35%) H-ECODEV-012 0,037 0,038
Cactaceae Hendia / Tchinbo Leaves (15%) Decoction (20%)
D.consumption (25%)
Maceration (10%)
39  Foeniculum vulgare Mill. ool Seeds (84%) Decoction (79%) H-ECODEV-005 0,035 0,035
Apiaceae Besbas Leaves (16%) D.consumption (13%)
Inhalation (8%)
40  Zizphus lotus (L.) Lam. Bydun/ 3 Leaves (51%) D.consumption (55%) H-ECODEV-033 0,035 0,035
Rhamnaceae Sedra / Nbag Fruits (49%) Infusion (19%)
Decoction (21%)
Rubbing (5%)
41  Olea europaeal L. OgR) Leaves (89%), Infusion (50%) H-ECODEV-024 0,030 0,030
Oleaceae Zitoun Fruits (11%) Macération (25%)
Decoction (25%)
42  Cuminum cyminum L. ** 098 Seeds (100%) Infusion (74%) 0,027 0,028
Apiaceae Kamoun Decoction (14%)
D.consumption (12%)
43 Taraxacum officinale F.H. Wigg. Al dpigll Leaves (67%) Flowers Decoction (70%) H-ECODEV-046 0,027 0,028
Asteraceae Hendba (33%) Infusion (18%)
D.consumption (12%)
44  Mentha pulegium L. 9uld Leaves (100%) Infusion (100%) H-ECODEV-022 0,025 0,025
Lamiaceae Fliou
45  Salvadora persica L. ** g Stem (100%) D.consumption (100%) 0,025 0,025
Salvadoraceae Siwak
46  Mentha spicata L. * i gliai Leaves (93%) Infusion (93%) H-ECODEV-010 0,022 0,023
Lamiaceae Na‘na’ akhdar Aerial part (7%) D.consumption (7%)
47  Ficus carica L. o Fruits (100%) D.consumption (100%) H-ECODEV-016 0,022 0,023
moraceae Tine
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48  Cinnamomum camphora (L.) J. Pres| ** 0996 Leaves (100%) Decoction (52%) 0,022 0,023
Lauraceae kafour Infusion (33%)
Inhalation (15%)
49  Aloe vera Burm.f. o Aerial part (100%) Poultice (92%) H-ECODEV-044 0,020 0,020
Asphodelaceae Sabar Rubbing (8%)
50  Coraindrum sativum L.* ruad Leaves (56%) Infusion (61%) H-ECODEV-027 0,020 0,020
Apiaceae Kesbour Seeds (44%) D.consumption (23%)
Maceration (16%)
51  Ruta chalepensis L. Joxad Leaves (77%) Infusion (100%) H-ECODEV-038 0,017 0,018
Rutaceae Fidjel Aerial part (23%)
52  Carum carvi L. ** dg,S Seeds (100%) Infusion (86%) 0,017 0,018
Apiaceae Karwiya Decoction (9%)
D.consumption (5%)
53 Tussilago farfara L. Jldlddnie Flowers (100%) Infusion (100%) H-ECODEV-031 0,017 0,018
Asteraceae Hachichat el souaal
54  Ginkgo biloba L. * EISEH] Leaves (100%) Infusion (100%) H-ECODEV-004 0,015 0,015
Ginkoaceae eljenka
55  Borago officinalis L. 3y Gl Leaves (100%) Infusion (100%) H-ECODEV-025 0,012 0,013
Boraginaceae Lissan el ferd
56  Eleusine coracana (L.) Gaertn.** b Seeds (100%) Maceration (26%) 0,012 0,013
Poaceae Lenjbar D.consumption (74%)
57  Capparis spinosa L. LS Fruits (100%) D.consumption (100%) H-ECODEV-048 0,012 0,013
Capparaceae El kabar
58  Crocus sativus L** Olyas) Flowers (100%) D.consumption (54%) 0,012 0,013
Iridaceae Zaafran Infusion (46%)
59  Apium graveolens L. odlyS Leaves (61%), Infusion (100%) H-ECODEV-021 0,010 0,010
Apiaceae Krafas Seeds (39%)
60  Laurus nobilis L. &) Leaves (100%) Infusion (100%) H-ECODEV-036 0,010 0,010
Lauraceae Rand
61 Urtica dioica L. &> Leaves (100%) Infusion (100%) H-ECODEV-049 0,010 0,010
Urticaceae Horiq
62 Tilia cordata Mill.** 099333 Flowers (100%) Infusion (100%) 0,010 0,010
Malvaceae Zizfone
63  Passiflora caerulea L. * deludl ylgs Leaves (100%) Infusion (100%) H-ECODEV-023 0,010 0,010
Passifloraceae Nouar saa
64  lllicium verum Hook.f.** b du>[ o)l doze Seeds (100%) Decoction (50%) 0,010 0,010
Schisandraceae Haba tayiba / Nedjmet lard D.consumption (50%)
65  Ocimum basilicum L. GOy Leaves (100%) Infusion (100%) H-ECODEV-015 0,007 0,008

Lamiaceae

habagq / rihan
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66  Hedera helix L. * SN Leaves (100%) Infusion (72%) H-ECODEV-007 0,007 0,008
Araliaceae Leblab

67  Sinapis arvensis L. Joys> Seeds (100%) Infusion (100%) H-ECODEV-039 0,007 0,008
Brassicaceae Khardel

68  Paronychia argentea Lam. plozdl oy Flowers (100%) Infusion (100%) H-ECODEV-018 0,007 0,008
Lythraceae Rijl el hamem

69 Salvia hispanica L. ** Widl yodu Seeds (100%) Infusion (100%) 0,007 0,008
Lamiaceae Chia

70  Atriplex halimus L. Calad Leaves (100%) Infusion (100%) H-ECODEV-040 0,005 0,005
Amaranthaceae Qtef

71  Ajugaiva(L.) Schreb. 898y Leaves (100%) Infusion (100%) H-ECODEV-032 0,005 0,005
Lamiaceae Chendgoura

72  Equisetum arvense L. oS Seeds (100%) Infusion (100%) H-ECODEV-042 0,005 0,005
Equisetaceae Knbat

73  Clinopodium nepeta (L.) Kuntze dayls Leaves (100%) D.consumption (100%) H-ECODEV-052 0,002 0,003
Lamiaceae Nabta

Legend: * Introduced species; ** Imported species; no asterisk: native species.
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Biological and taxonomic Analysis

Among the 73 species recorded, angiosperms dominate (69 taxa, 95.89%) across 33 families and 61 genera (Table 3).
Herbaceous plants are most prevalent (80.82%), followed by shrubs (10.96%) and trees (4.11%), reflecting Mediterranean
ecosystems rich in secondary metabolites (Benarba et al. 2015; Bensizerara et al. 2025; Fakchich & El Achouri 2014).

The dominance of herbs is linked to their abundance, easy collection, rapid regeneration, and versatility in traditional
preparations (Bensizerara et al. 2025; Li et al. 2024; Lin et al. 2021). Major families include Lamiaceae, Apiaceae, Asteraceae,
Fabaceae, and Brassicaceae. Shrubs and trees, such as Myrtus communis L. and Pistacia lentiscus L., add valuable phenolics
and volatile compounds (Hamel et al. 2018; Sehaki et al. 2023). Gymnosperms are limited to four species (Pinus halepensis
Mill., Cupressus sempervirens L., Juniperus phoenicea L., Ginkgo bilobal.), illustrating selective traditional use (Ait Atmane et
al. 2024; Benarba et al. 2015; Soltani et al. 2019).

Table 3. Classification of plants used against asthma according to their botanical category and growth habit

Category Habit Number of Number Number Percentage of
families of genera  of species total species (%)

Angiospermae Tree 2 4 3 411

Shrub 4 6 8 10,96

Herb 26 50 58 80,82
Gymnosperms Tree and 3 4 4 5,48

Shrub
Total — 35 64 73 100

Plant parts used

Leaves were most commonly used (36.9%), followed by seeds, stems, bulbs, roots, fruits, buds, and flowers (Fig. 5),
consistent with previous studies (Bensizerara et al. 2025; Khusna et al. 2023; Tahri et al. 2020; Uzun & Koca 2020). The
preference for leaves is explained by easy harvesting without harming plants, high bioactive compound content, and year-
round availability (Daoudi et al. 2015; El Hachlafi et al. 2022; Francis Xavier et al. 2015). Moderate use of roots reduces
destructive harvesting, reflecting sustainable traditional practices (Bensizerara et al. 2025).

Buds Resin
4% \\\2,71 -

Fruits

5%

Aerial part
0% -

Rhizome | /~
3%

Flowers /

4% /

Bark
2%

Figure 5. Distribution spectrum of plant parts used.

Preparation methods

Infusions were the main preparation method (36.8%), followed by decoctions (29%) and direct consumption (26.4%) (Fig. 6).
Less frequent methods included inhalation, bandaging, topical application, and maceration. Infusions are preferred due to
their simplicity and efficiency in extracting thermo-sensitive compounds, while decoctions are suited for rigid plant parts
(Bensizerara et al. 2025; Jan et al. 2023; Kechidi et al. 2021; Uzun & Koca .2020).
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Correspondence Analysis of Botanical Families and Ethnomedicinal Practices

The correspondence analysis (CA) performed on botanical families, plant parts used, and preparation methods provides a
structured view of the associations that shape ethnobotanical knowledge in the study region. The first two axes explained
29.34% of the total inertia (Axis 1: 14.98%, Axis 2: 14.36%), which is sufficient to identify the major gradients in the data,
even if a considerable proportion of variability is spread across higher dimensions (Fig. 7).
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Figure 7. Correspondence Analysis of Botanical Families and Ethnomedicinal Practices.

On Axis 1, a clear separation emerges between the most represented plant families and their preferred ethnomedicinal uses.
In particular, Lamiaceae, Apiaceae, and Asteraceae are strongly projected in the positive direction, reflecting their central
role in traditional pharmacopoeia. These families are widely recognized in Mediterranean ethnobotany for their abundance
of aromatic and bioactive compounds, which explains their recurrent presence across traditional remedies.
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Lamiaceae aligned closely with leaves and infusions, indicating that this family is primarily exploited through herbal teas and
decoctions prepared from aerial parts. This matches global ethnopharmacological trends, where Lamiaceae (e.g., Salvia
argentea L., Origanum vulgare L.) are prominent in treating respiratory and digestive disorders.

Apiaceae showed associations with fruits/seeds and infusion or decoction methods, reflecting the widespread use of spices
and aromatic seeds (e.g., Pimpinella anisum L., Cuminum cyminum L.) in both culinary and medicinal contexts. Their linkage
with digestive complaints is well established in North African and Mediterranean ethnobotany.

Asteraceae were positioned closer to flowers and aerial parts, often prepared through decoction or maceration, underlining
their role in treating inflammatory and respiratory ailments. The prominence of this family echoes its global reputation as
one of the largest medicinal plant groups, with taxa such as Artemisia commonly reported.

In contrast, other families such as Zingiberaceae and Moraceae were projected in more distant quadrants, suggesting
specialized or less frequent uses, possibly linked to introduced or less culturally embedded taxa.

Axis 2 introduced further nuances. It differentiated preparation modes, with topical applications (e.g., poultices, rubs)
appearing in opposition to oral uses (infusion, decoction). Families like Apiaceae clustered toward oral remedies, whereas
some Asteraceae species extended toward external treatments.

Overall, the CA biplot highlights the central cultural position of Lamiaceae, Apiaceae, and Asteraceae, confirming their role
as "core families" in local ethnomedicine. Their strong alignment with common preparation modes (infusion, decoction) and
easily accessible plant parts (leaves, seeds, flowers) reflects a practical and sustainable knowledge system. These findings
reinforce earlier Mediterranean and North African ethnobotanical research, which consistently reports these three families
as keystones of traditional health care (Ouelbani et al. 2016; Ramdani et al. 2020; Bouafia et al. 2023).

Finally, the spread of less represented families across peripheral quadrants illustrates the breadth of the pharmacopoeia,
but also suggests that knowledge concentration remains focused on a handful of dominant, culturally salient families.

Most valued species

Among the recorded plants, certain species stand out due to their high RFC and UV values, indicating significant cultural and
therapeutic importance. These include Salvia argentea L. (Lamiaceae), Lepidium sativum L. (Brassicaceae), Origanum vulgare
L. (Lamiaceae), and Nigella arvensis L. (Ranunculaceae).

Salvia argentea: This species, endemic to the Mediterranean basin, is traditionally used as an infusion or inhalation to relieve
cough, bronchitis, and asthma symptoms. Its essential oils, rich in monoterpenes (thujone, cineole), confer expectorant,
antiseptic, and anti-inflammatory properties (Benabdesslem et al. 2020; Hachem et al. 2020; Lakhal et al. 2023). Additionally,
its flavonoid content provides strong antioxidant activity (Mamache et al. 2025), which contributes to respiratory protection.

Lepidium sativum (garden cress): Seeds are widely used for their expectorant, mucolytic, and anti-inflammatory effects. They
are commonly administered as decoctions or mixed with honey; a practice deeply rooted in North African cultures (Hadj
Rabia et al.2024; Khalid et al. 2025; Moustafa et al.2025). Pharmacological studies confirm the presence of bioactive
compounds (glucosinolates, flavonoids), which justify their role in reducing airway inflammation (Chaachouay et al. 2019;
Saleh et al. 2023; Tufail et al. 2024).

Origanum vulgare (oregano): Consumed as an infusion, inhalation, or diluted essential oil, oregano owes its effectiveness to
phenolic compounds such as carvacrol and thymol, which are well known for their antimicrobial, antioxidant, and anti-
inflammatory activities (Aazza et al. 2011; Badekova et al. 2023; Nurzyriska-Wierdak & Walasek-Janusz 2025). These
bioactive properties support its widespread traditional use for chronic respiratory disorders, including asthma. Beyond
ethnomedicinal claims, recent clinical investigations have further highlighted the therapeutic potential of carvacrol. In
asthmatic patients, treatment for two months was shown to improve respiratory symptoms and pulmonary function tests,
as well as to alleviate lung wheezing. Moreover, in a randomized, double-masked clinical trial, carvacrol significantly
enhanced pulmonary function parameters, improved oxidant/antioxidant balance, and modulated cytokine levels, thereby
confirming its pharmacological relevance in asthma management (Rajizadeh et al.2024).
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Nigella arvensis: Although less well-known than Nigella sativa, this local species is traditionally prepared as a decoction or
maceration. Its seeds contain alkaloids, flavonoids, and essential oils, providing pharmacological potential similar to Nigella
sativa L. (Alshwyeh et al.2022; Jaradat et al. 2016; Tariq et al. 2016; Salehi et al. 2021). It is used for its bronchodilatory and
immunomodulatory effects in asthma and bronchitis.

Other globally recognized species for respiratory health were also cited by informants, including Syzygium aromaticumL.,
Glycyrrhiza glabral., Zingiber officinale Roscoe, Bunium pachypodum Post, Juniperus phoenicea, Allium cepa L., Allium
sativum L., and Eucalyptus globulus Labill., further confirming the consistency between local knowledge and
ethnopharmacological literature (Batiha et al. 2020; Elattar et al. 2024; Sarkissian et al. 2025; Soltani et al. 2019).

Original contributions and therapeutic innovations

The study documented several therapeutic applications rarely reported in the literature, including the use of Ammoides
pusilla Brot. infusion for asthma, Pistacia lentiscus leaf decoction, Phoenix dactylifera seed decoction, and thoracic poultices
made from Ziziphus lotus mixed with honey.

These findings indicate that local populations do not merely replicate ancestral knowledge but actively adapt and renew
their traditional pharmacopoeia (Popovic et al. 2014).

The four most valued plants illustrate a functional combination of therapeutic roles:
e Aromatic and antiseptic plants: Salvia argentea, Origanum vulgare
e  Expectorant and tonic plants: Lepidium sativum
e Immunostimulant and anti-allergic plants: Nigella arvensis
e Their ranking reflects accessibility, established use, and empirical value, which supports the need for further
pharmacological investigation, particularly of Nigella arvensis, whose therapeutic potential remains
underexplored.

These observations align with ethnobotanical surveys conducted in Kabylia, Algeria (Boudjelal et al. 2013; Dihia & Belaid,
2023), the Moroccan Rif (Fakchich & El Achouri, 2014), northern Tunisia (El-Darier & Yahia, 2016), and the Middle East (Kayani
et al. 2015; Rehman et al. 2015). The frequent citation of Nigella sativa, Origanum vulgare, and Eucalyptus globulus reflects
a shared Mediterranean medicinal heritage. Nevertheless, marked regional variations exist, shaped by ecological and
sociocultural factors. For instance, western Algeria emphasizes Salvia argentea, Lepidium sativum, Origanum vulgare, and
Nigella arvensis, whereas Kabylia prioritizes Mentha species alongside Origanum vulgare (Dihia & Belaid, 2023). This
complementarity enriches the national phytotherapeutic repertoire, representing both a cultural and ecological asset that
deserves documentation and pharmacological exploration.

Conclusion

This ethnobotanical survey across the wilayas of Sidi Bel Abbés, Oran, and Mascara reveals a rich and dynamic traditional
knowledge regarding the use of medicinal plants for respiratory disorders, particularly asthma. A total of 73 species belonging
to 36 botanical families were recorded, with a strong dominance of herbaceous angiosperms and a clear preference for leaf-
based preparations, mainly in the form of infusions and decoctions. Salvia argentea, Lepidium sativum, and Origanum
vulgare exhibited the highest UV and RFC, confirming their central cultural and therapeutic roles. Additionally, the
documentation of rarely reported uses, such as Ammoides pusilla infusion, Ziziphus lotus poultices, and Phoenix dactylifera
seed decoctions, highlights the adaptive and innovative nature of local pharmacopoeias rather than a mere repetition of
ancestral practices.

The active intergenerational transmission of this knowledge, particularly through women as primary custodians of household
phytotherapy, and its growing adoption by educated individuals, underscores a renewed societal interest in natural,
culturally embedded healthcare alternatives. These findings offer a robust basis for pharmacological investigations aimed at
isolating and characterizing bioactive compounds from promising species.

At the same time, certain limitations should be acknowledged. Although the study covered three wilayas, the results cannot
fully capture the diversity of Algerian ethnomedicinal practices; additional surveys in other regions would help provide a
more comprehensive national picture. Moreover, while some of the culturally important species identified here have already
been supported by pharmacological studies, others remain insufficiently investigated, opening promising avenues for future
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biomedical validation. Finally, as with all ethnobotanical surveys, reliance on self-reported data may introduce some recall
bias, although the consistency of responses across informants supports the reliability of the dataset.

These findings both document a vital and still active cultural heritage and point toward new research directions that can
strengthen the dialogue between traditional knowledge and modern pharmacology.
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