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Since ancient times, humans have used plants not only for food but also for health and healing. Medicinal plants, in particular, have played a central role in traditional medicine systems across the globe, especially in Arab, Asian, and Mediterranean cultures (Andretta, 1969; Bouzid et al., 2016). These plants are rich in bioactive natural compounds such as polyphenols, flavonoids, terpenoids, and alkaloids, known for their wide spectrum of biological and pharmacological properties (Hopkins, 2003; Bouyahya, 2016).
In contrast, modern synthetic drugs, while effective, are frequently associated with significant side effects including gastrointestinal disorders, hepatotoxicity, microbial resistance, and bleeding risks in the case of anticoagulants like warfarin or heparin (Capecchi et al., 2021; Mega & Simon, 2015). These limitations have triggered a growing interest in natural alternatives that are safer, less toxic, and more sustainable (Glynn & Bhikha, 2019; Boukeria et al., 2020).
the scientific exploration of indigenous medicinal plants has become a promising strategy for discovering novel therapeutic agents. Algeria, thanks to its geographic and climatic diversity, possesses an exceptional flora with over 4,300 plant species, many of which are endemic (Koudier et al., 2019). Among them, Origanum floribundum Munby commonly known as zaatar stands out for its traditional uses and promising pharmacological potential (Aït Youssef, 2006; Boukhatem, 2015).
This plant belongs to the Lamiaceae family, well-known for its aromatic oils and polyphenolic richness, offering antioxidant, anti-inflammatory, antimicrobial, antidiabetic, and even anticancer properties (Krimat et al., 2017; Chaibi et al., 2022). Previous studies have shown that its essential oil and phenolic extracts contain carvacrol, thymol, quercetin, luteolin, apigenin, and rosmarinic acid molecules capable of scavenging free radicals, inhibiting pro-inflammatory enzymes like COX-2, and modulating immune responses (Sies, 1997; Halliwell & Gutteridge, 2015).
Moreover, polyphenols in medicinal plants play a preventive role against chronic diseases caused by oxidative stress, such as cardiovascular, neurodegenerative diseases, and certain cancers (Regnault-Roger et al., 2008; Sanchez-Moreno, 2002). Flavonoids such as quercetin and catechin have been shown to inhibit lipid peroxidation, reduce inflammatory cytokines, and   
extend coagulation times making them excellent candidates as natural antioxidants, anti-inflammatories, and anticoagulants (Lobo et al., 2010; Azab et al., 2016; Vazhappilly et al., 2019).
Despite the widespread traditional use of Origanum floribundum in the Aurès and Tébessa regions of eastern Algeria for respiratory, digestive, skin, and joint ailments (Benabadji et al., 2007; Boukef, 1986), scientific studies remain scarce, particularly those evaluating its biological activities through validated in vitro and in vivo tests.
Research Objective
This study aims to scientifically validate the therapeutic potential of Origanum floribundum Munby through:
 • Extraction and quantification of its phenolic and flavonoid content;
 • Evaluation of its antioxidant activity (DPPH, TAC), anti-inflammatory potential (BSA and xylene-induced edema), analgesic effects (acetic acid-induced writhing test), and anticoagulant capacity (PT, aPTT);
 • Comparison of its biological performance with that of conventional reference drugs (aspirin, indomethacin) to assess its viability as a natural therapeutic alternative.
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ملخص 

الزعتر البري، نبات موطنه الاصلي تـبـسـة الموجودة في الجزائر، يُستخدم تقليديًا لعلاج العديد من الأمراض. تهدف هذه الدراسة إلى تقييم الأنشطة البيولوجية لمستخلصه الهيدروإيثانولي، خاصةً خصائصه المضادة للأكسدة، المضادة للالتهابات، المسكنة للألم، والمضادة للتخثر. تم دراسة التأثيرات البيولوجية باستخدام طرق في المختبر وفي الحيوان. شملت الدراسة تحديد محتوى البوليفينولات الكلي وتركيز الفلافونويدات في المستخلص، وهما مكونان بيولوجيان نشطان مسؤولان عن التأثيرات العلاجية للنبات. يحتوي المستخلص على عائد من الدهون بنسبة 8.03% وعائد استخراج بنسبة 15.32%. تم تحديد محتوى البوليفينولات الكلي (TPC) بمقدار 190.36 ± 1.46 μgGAE/mg وتركيز الفلافونويدات الكلي (TFC) بمقدار 40.84 ± 1.47 μgRE/mg. تم تقييم النشاط المضاد للأكسدة للمستخلص الهيدروإيثانولي باستخدام اختباري DPPH والقدرة الإجمالية لمضادات الأكسدة (TAC)، مما أظهر قدرة قوية على تحييد الجذور الحرة التي تشارك في العديد من الأمراض المزمنة. تم تأكيد التأثير المضاد للالتهابات من خلال تقليصات كبيرة في الالتهاب في نموذج الوذمة الأذنية في الفئران، بالإضافة إلى اختبار دنترة ألبومين المصل البقري (BSA). كما أظهر المستخلص نشاطًا مضادًا للتخثر مماثلًا للأدوية التقليدية، تم قياسه باستخدام وقت البروثرومبين (PT) ووقت الثرومبوبلاستين الجزئي المنشط (aPTT). أخيرًا، تم ملاحظة تأثيرات مسكنة للألم في نموذج التواء الأمعاء المستحث بحمض الأسيتيك. تؤكد هذه النتائج على الإمكانيات العلاجية للزعتر البري كبديل طبيعي لإدارة الأمراض المتعلقة بالإجهاد التأكسدي، والالتهابات، والتخثر الدموي.

الكلمات المفتاحية: الزعتر البري، مضاد للأكسدة، مضاد للالتهابات، مضاد للتخثر، مكونات بيولوجية نشطة، في المختبر، في الحيوان
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Origanum floribundum Munby, a plant native to Tébessa, Algeria, is traditionally used to treat various ailments. This study evaluates the biological activities of its hydroethanolic extract, particularly its antioxidant, anti-inflammatory, analgesic, and anticoagulant properties. The biological effects were studied using both in vitro and in vivo methods. The research involved quantifying the total polyphenol content and the flavonoid concentration in the extract, which are bioactive components responsible for the plant’s therapeutic effects. The extract has a lipid yield of 8.03% and an extraction yield of 15.32%. Tests quantified the total polyphenol content (TPC) at 190.36 ± 1.46 μgGAE/mg and total flavonoid concentration (TFC) at 40.84 ± 1.47 μgRE/mg. The antioxidant activity of the hydroethanolic extract was evaluated using DPPH and total antioxidant capacity (TAC) tests, showing a strong ability to neutralize free radicals, which are involved in various chronic diseases. The anti-inflammatory effect was confirmed by significant reductions in inflammation in the ear edema model in mice, as well as by the bovine serum albumin (BSA) denaturation test. The extract also showed anticoagulant activity comparable to conventional drugs, measured by prothrombin time (PT) and activated partial thromboplastin time (aPTT). Finally, analgesic effects were observed in the acetic acid-induced writhing model. These results highlight the therapeutic potential of Origanum floribundum as a natural alternative for managing diseases related to oxidative stress, inflammation, and blood coagulation.

Keywords: Origanum floribundum Munby, Antioxidant, Anti-inflammatory, Anticoagulant, Bioactive components, In vitro, In vivo.
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Origanum floribundum Munby, une plante originaire de Tébessa, en Algérie, est traditionnellement utilisée pour traiter diverses affections. Cette étude évalue les activités biologiques de son extrait hydroéthanolique, en particulier ses propriétés antioxydantes, anti-inflammatoires, analgésiques et anticoagulantes. Les effets biologiques ont été étudiés par des méthodes in vitro et in vivo. La recherche a impliqué la quantification du contenu total en polyphénols et en flavonoïdes dans l’extrait, qui sont des composants bioactifs responsables des effets thérapeutiques de la plante. L’extrait présente un rendement en lipides de 8,03 % et un rendement d’extraction de 15,32 %. Les tests ont quantifié le contenu en polyphénols totaux (TPC) à 190,36 ± 1,46 μgGAE/mg et la concentration de flavonoïdes totaux (TFC) à 40,84 ± 1,47 μgRE/mg. L’activité antioxydante de l’extrait hydroéthanolique a été évaluée à l’aide des tests DPPH et de la capacité antioxydante totale (TAC), montrant une forte capacité à neutraliser les radicaux libres, impliqués dans diverses maladies chroniques. L’effet anti-inflammatoire a été confirmé par des réductions significatives de l’inflammation dans le modèle d’œdème auriculaire chez la souris, ainsi que par le test de dénaturation de l’albumine sérique bovine (BSA). L’extrait a également montré une activité anticoagulante comparable à celle des médicaments conventionnels, mesurée par les temps de prothrombine (TP) et de thromboplastine partielle activée (TCK). Enfin, des effets analgésiques ont été observés dans le modèle de torsion induite par l’acide acétique. Ces résultats soulignent le potentiel thérapeutique de l’Origanum floribundum en tant qu’alternative naturelle pour la gestion des maladies liées au stress oxydatif, à l’inflammation et à la coagulation sanguine.

Mots-clés : Origanum floribundum Munby, Antioxydant, Anti-inflammatoire, Anticoagulant, Composants bioactifs, In vitro, In vivo.
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