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Abstract

Stipa tenacissima , commonly known as "Alfa" and belonging to the Poaceae family, is
a perennial grass traditionally used in Algerian folk medicine and handicrafts. This plant is
reputed for its therapeutic properties, particularly its antioxidant and anti-inflammatory
activities. The present study aimed to evaluate these biological effects using both in vitro and
in vivo approaches. The aqueous extract was evaluated for its total phenolic and flavonoid
contents, which were found to be 97.02 mg GAE/g and 50.45 mg QE/g of extract, respectively.
The antioxidant capacity was assessed using the DPPH radical scavenging assay and iron
chelation test, revealing potent antioxidant activity with ICso values of 0.088 mg/mL and 2.279
mg/mL, respectively. Anti-inflammatory activity was demonstrated in vitro through BSA
denaturation inhibition with percentage of 89.93% at 5 mg/mL, and in vivo using croton oil-
induced ear edema in mice, where the extract showed a significant inhibition rate of 71.11% at
a dose of 100 mg/kg. These results confirm the traditional use of S. tenacissima as a natural
remedy, supporting its potential development as an anti-inflammatory and antioxidant agent.

Keywords: Stipa tenacissima, Alfa, antioxidant activity, anti-inflammatory activity, phenolic

compounds, DPPH, iron chelation



Résumé

Stipa tenacissima, communément appelée "Alfa" et appartenant a la famille des Poaceae, est une herbe
vivace traditionnellement utilisée dans la médecine populaire algérienne et I'artisanat. Cette plante est
réputée pour ses propriétés thérapeutiques, en particulier ses activités antioxydantes et anti-
inflammatoires. La présente étude visait a évaluer ces effets biologiques en utilisant a la fois des
approches in vitro et in vivo. L'extrait aqueux a été évalué pour ses teneurs totales en phénols et en
flavonoides, qui se sont avérées étre respectivement de 97,02 mg GAE/g et 50,45 mg QE/g d'extrait. La
capacité antioxydante a été évaluée en utilisant le test de piégeage des radicaux DPPH et le test de
chélation du fer, révélant une activité antioxydante puissante avec des valeurs d’ICso de 0,088 mg/mL
et 2,279 mg/mL, respectivement. L'activité anti-inflammatoire a été démontrée in vitro par l'inhibition
de la dénaturation de la BSA avec un pourcentage de 89,93 % a 5 mg/mL, et in vivo en utilisant I'cedéme
auriculaire induit par I'huile de croton chez les souris, ou l'extrait a montré un taux d'inhibition
significatif de 71,11 % a une dose de 100 mg/kg. Ces résultats confirment l'utilisation traditionnelle de
S. tenacissima comme reméde naturel, soutenant son développement potentiel en tant qu'agent anti-

inflammatoire et antioxydant.

Mots-clés : Stipa tenacissima, Alfa, activité antioxydante, activité anti-inflammatoire, composés

phénoliques, DPPH, chélatage du fer
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Introduction

Since antiquity, medicinal plants have played a fundamental role in both traditional and
modern healthcare systems. Among them, species rich in phenolic compounds and flavonoids
have attracted growing scientific interest due to their diverse biological properties, particularly
their potent antioxidant and anti-inflammatory activities (Zhang et Ferreira, 2023). These
natural compounds are recognized for their ability to scavenge free radicals, modulate
inflammatory pathways, and protect against cellular damage.

Oxidative stress arises from an imbalance between the production of reactive oxygen
species (ROS) and the efficiency of the body’s antioxidant defense mechanisms. This imbalance
is implicated in the pathophysiology of several chronic diseases, including cancer,
cardiovascular disorders, type 2 diabetes, and neurodegenerative conditions (Liguori et
al.,2018., Rahman et al., 2024). In parallel, inflammation as a defense mechanism can become
harmful when it persists in a chronic state, contributing to the onset and progression of
numerous pathologies (Ghosh et Medzhitov.,2023).

Although conventional anti-inflammatory therapies, such as non-steroidal anti-
inflammatory drugs (NSAIDs) and corticosteroids, remain the mainstay of treatment, their long-
term use is often associated with significant side effects, including gastrointestinal disturbances,
renal complications, and immunosuppression (Kalpesh et al., 2019; Ali et al., 2024).
Consequently, the exploration of safer, plant-based alternatives has gained momentum,
positioning medicinal plants as valuable sources of new therapeutic agents.

Stipa tenacissima L., commonly known as alfa, is a perennial herbaceous plant native
to the Mediterranean basin. Traditionally used in the production of textiles and paper, this plant
has recently garnered attention for its pharmacological potential. Recent phytochemical studies
have revealed its richness in polyphenols, sterols, and terpenoids, molecules known for their
health-promoting properties (El Hachimi et al., 2021., Benali et al., 2023). However,
comprehensive scientific investigations into its therapeutic effects remain scarce.

The main objective of this study is to evaluate the antioxidant and anti-inflammatory
properties of the aqueous extract of S. tenacissima using both in vitro and in vivo models.
Special emphasis is placed on elucidating the underlying mechanisms of action and comparing
the plant’s effects with standard pharmaceutical agents. This study contributes to the
valorization of local plant resources and supports the development of natural therapeutic

alternatives with fewer adverse effects.



