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Plants are traditionally used in Algeria to treat many disorders, including diabetes mellitus.

Knowledge of the plants that are used may provide insight on their properties, for further exploration. This study reviewed all the available published and unpublished reports concerning the use of herbal medicines in the treatment of diabetes in Algeria.

Aim of the study:

To describe the plants used in Algeria to treat diabetes, as reported in the literature.

Material and methods:

Systematic review of ethnobotanical papers published in the medical literature, from literature databases (Pubmed, Web of Science), as well as Google, for English, French and Arabiclanguage publication, and a manual search of local libraries and bookshops, as well as the university repository of PhD and master's theses. The reference lists of the papers retrieved were also examined for further papers.

Results:

Many plants are cited in the ethnobotanical surveys, but only very few pharmacological studies were found. In the ethnobotanical surveys, 171 plants were reported, from 58 families of which the most often cited were Asteraceae, Lamiaceae and Apiaceae. The plants with the best evidence of use and activity are: Anabasis articulata (Forssk.) Moq., Trigonella foenumgraecum L., Centaurium erythraea Rafn, Artemisia herba-alba Asso, Marrubium vulgare L., Agathophora alopecuroides (Delile) Fenzl ex Bunge, Anabasis articulata (Forssk.) Moq., Hammada elegans (Bunge) Botsch., Helianthemum kahiricum Delile, Salsola baryosma (Schult.) Dandy, Salsola vermiculata L., Olea europaea L

Introduction

Type 2 diabetes mellitus (T2DM) is a serious and increasingly frequent disease in the industrial and developing countries. Its pharmaceutical treatment is not fully satisfactory and usually does not prevent the progression and complications of diabetes. Despite the development of pharmaceuticals, in many countries herbal remedies are widely used to treat diabetes or limit its evolution.

The European project RUBIA (ICA3-2002-10023), which studied the traditional use and handling of plant species in several countries (Albania, Algeria, Cyprus, Egypt, Italy, Morocco and Spain) confirmed the use of medicinal plants in these countries in the treatment of different diseases (cardiovascular, digestive, kidney, muscular-skeletal, mental-nervous, nutritional, respiratory, reproductive, sensory) [START_REF] Gonz Lez-Tejero | Medicinal plants in the Mediterranean area: Synthesis of the results of the project Rubia[END_REF].

Algeria (Figure 1) is famous for its wealth of medicinal plants, many of which are used in the treatment of diabetes [START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF][START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF][START_REF] Benarba | Ethnobotanical study of medicinal plants used by traditional healers in Mascara (North West of Algeria)[END_REF][START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF][START_REF] Boudjelal | Compositional analysis and in vivo anti-diabetic activity of wild Algerian Marrubium vulgare L. infusion[END_REF][START_REF] Bradai | Ethnomycological survey of traditional usage and indigenous knowledge on desert truffles among the native Sahara Desert people of Algeria[END_REF][START_REF] Gonz Lez-Tejero | Medicinal plants in the Mediterranean area: Synthesis of the results of the project Rubia[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]Hamza et al., 2009;[START_REF] Hamza | Prevention of type 2 diabetes induced by high fat diet in the C57BL/6J mouse by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Preventive and curative effect of Trigonella foenum-graecum L. seeds in C57BL/6J models of type 2 diabetes induced by high-fat diet[END_REF][START_REF] Sarri | Traditional use of medicinal plants in a city at steppic character (M'sila, Algeria)[END_REF]. There is a great diversity of flora, related to the large size and climatic diversity of Algeria, between the north where the climate is Mediterranean, the Atlas mountains in the middle and the Sahara desert in the south.

The objective of the study was first to identify ethnobotanical studies that might inform on the plants used to treat diabetes in various areas of Algeria, and in a second part, identify the papers reporting on the pharmacological evaluation of these plants in experimental or human diabetes.

Method

Medline, web of science, Scopus, Scholars and Google search engines were explored using the following search terms: Algerian medicinal plants, diabetes and medicinal plants in Algeria, type 2 diabetes and treatment with medicinal plants in Algeria.

In addition, local bookstores and libraries as well as the central library of Mentouri University were searched for books (published or not) or theses on the topic.

The resulting papers were identified and examined for relevance, based on their title and abstract. References lists of the papers that were retrieved were also examined to identify further papers.

Results

Search results

From the search above, 24 ethnobotanical articles and 139 pharmacology papers were retained.

Ethnobotanical studies

The plants cited in these studies were identified by group and individual plants. They were then classified by family and frequency of occurrence (table 1), as reported by the authors.

Plants mentioned in different areas of Algeria have different traditional uses [START_REF] Adouane | Etude ethnobotanique des plantes médicinales dans la région méridionale des Aurès. Mémoire en vue de l'obtention du diplôme de M gister en sciences agronomiques[END_REF][START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF][START_REF] Azzi | Contribution à l'étude de pl ntes médicin les utilisées d ns le tr itement tr ditionnel du di bète sucré d ns l'Ouest Algérien: enquête ethnoph rm cologique ; Analyse pharmaco-toxicologique de Figuier (Ficus carcia) et de coloquinte (Citrillus colocynthis) chez le rat Wistar[END_REF][START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF][START_REF] Benarba | Ethnobotanical study of medicinal plants used by traditional healers in Mascara (North West of Algeria)[END_REF][START_REF] Bouasla | Ethnobotanical survey of medicinal plants in northeastern of Algeria[END_REF][START_REF] Gilani | Ethnopharmacological studies on antispasmodic and antiplatelet activities of Ficus carica[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]Hamza et al., 2009;[START_REF] Sarri | Traditional use of medicinal plants in a city at steppic character (M'sila, Algeria)[END_REF][START_REF] Telli | An ethnopharmaclogical survey of plants used in traditional diabetes treatment in South-eastern Algeria (Ouargla province)[END_REF].

In T ssili N' jjer, an important part of central Sahara, the vegetation, which is relatively homogenous and rare outside river beds, is characterised by predominance of the saharoarabic elements with 37 species, which account for 45% of all plants [START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]. They describe the use of 25 plants (31%) for treatment of diabetes. Species cited were:

Acacia albida Delile, Trigonella foenum-graecum L.; Aerva javanica (Burm.f.) Juss. ex [START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]. [START_REF] Chema | Les espèces médicinales spontanées du Sahara septentrionale Algérien: distribution spatio-temporelle et étude ethnobotanique[END_REF], also in the Sahara, describe 5 different geomorphologic zones, in which they inventoried 130 species belonging to 40 families divided in 44 perennial and 86 ephemeral. Almost half (62 species), belonging to 31 families and divided in 35 perennial and 26 ephemeral were used in traditional medicine. For treatment of diabetes, [START_REF] Chema | Les espèces médicinales spontanées du Sahara septentrionale Algérien: distribution spatio-temporelle et étude ethnobotanique[END_REF] reported 3 main families: Asteraceae: Bubonium graveolens (Forssk.) Maire, Anvillea radiate Coss. & Durieu; Orobanchaceae: Cistanche phelypaea (L.) Cout. and Zygophyllaceae: Zygophyllum album L.f. An ethnobotanical study was conducted by [START_REF] Toumi | Les plantes à usage thérapeutique dans le Hoggar : cas de la ville de Tamanrasset et son environnement rural. 3ème Exposition d'Ethnobot nique et 4ème telier d'Initi tion à l Phytothér pie[END_REF], in the Hoggar (Tamanrasset), in South-east Algeria. This study showed the importance of the use of medicinal plants by rural populations in the treatment of chronic diseases (diabetes and hypertension) as well as other diseases such as: digestive tract diseases, respiratory diseases, circulatory diseases, skin diseases and the nervous system. Preliminary results have identified Nitrariaceae: Peganum harmala L.; Zygophyllaceae: Zygophyllum album L.f.; Balanites aegyptiaca (L.) Delile, though there is no distinction in the use of plants for each type of disease mentioned. The results were presented as a communication during a meeting on ethnobotany and the initiation to phytotherapy [START_REF] Toumi | Les plantes à usage thérapeutique dans le Hoggar : cas de la ville de Tamanrasset et son environnement rural. 3ème Exposition d'Ethnobot nique et 4ème telier d'Initi tion à l Phytothér pie[END_REF] ).

An Ethnobotanical survey was conducted in the region of Ghardaia, the northern eastern Sahara of Algeria with herbalists, traditional healers, botanists, nd ph rm cist of M'Z b

Valley. The local traditional medicine therapies used in the region for the treatment of diabetes shows the use of plants that are divided into 33 species distributed in 19 families that are used in the preparation of 20 recipes. According to the authors, Salvia officinalis L., Ajuga iva (L.) Schreb., (Lamiaceae), Lupinus albus L. (Fabaceae), Pergularia tomentosa L.

(Apocynaceae), Centaurium eythreae Rafn. (Gentianaceae) and Boswellia sacra Flueck.

(Burseraceae) are the most common species described in antidiabetic recipes.

Another ethnobotanical survey among the local population in the region of Ouargla (Northeast Sahara) showed the importance of plants in traditional medicine in that region. The authors have inventoried 37 species, of which two plants were used in the treatment of diabetes: Citrullus colocynthis (L.) Schrad. and Zygophyllum album L.f. [START_REF] Ould El Hadj | Place des plantes spontanées dans la médecine traditionnelle de la région de Ouargla (SAHARA Septentrional EST)[END_REF]. Also in Ouargla, a survey was carried out to know the ethnomedicinal knowledge and to catalog the plants traditionally used in the treatment of diabetes. The survey included type 1 and 2 diabetic subjects, herbalists and healers in eight different areas.

The study found 67 species belonging to 32 families. The most cited plants for the treatment of diabetes were: Anviella radiata Coss. & Durieu, Ammodaucus leucotrichus Coss., Artemisia herba-alba Asso and Citrullus colocynthis (L.) Schrad.. Three plants were reported for the first time as hypoglycemic plants: Matricaria pubescens (Desf.) Sch.Bip., Oudneya africana R. Br. and Rhanterium adpressum Coss. & Durieu.

Among the declared plants, 51 plants were used to treat diabetes and its foot complications [START_REF] Telli | An ethnopharmaclogical survey of plants used in traditional diabetes treatment in South-eastern Algeria (Ouargla province)[END_REF]).

An ethnomedicinal survey was carried out in the West of the country with type 1 and 2 diabetic patients at the Tlemcen hospital. The results showed that the western population uses medicinal plants for the treatment of diabetes and that the non-insulin-dependent diabetic subjects most use this means of treatment. 58 plants are reported to be used for the traditional treatment of diabetes (Table 1) [START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF].

In the Mascara area in Northwestern Algeria, Aristolochia longa L. is used in the treatment of diabetes (11%) and other diseases listed in Table 1 [START_REF] Benarba | Ethnobotanical study, antifungal activity, phytochemical screening and total phenolic content of Algerian Aristolochia longa[END_REF].

In Western Algeria, [START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF] Recently, [START_REF] Benarba | Ethnobotanical study of medicinal plants used by traditional healers in Mascara (North West of Algeria)[END_REF] found that the traditional healers in North-West Algeria (Mascara) used 141 medicinal plant species belonging to 54 families and 125 genera, of which 3 were used in the treatment of diabetes: Berberis vulgaris L.; Ruta chalepensis L.;

Saccocalyx satureioides Coss & Durieu [START_REF] Benarba | Ethnobotanical study of medicinal plants used by traditional healers in Mascara (North West of Algeria)[END_REF].

In the North-West, [START_REF] Miara | Phytothérapie et taxonomie des plantes médicinales spontanées dans la région de Tiaret (Algérie)[END_REF]) in a study with the local population and some herbalists and healers of the "jebel guezoul" mountain range of the city of Tiaret, found 66 species qualified as medicinal plants including 39 different botanical families; Only 5 plants were used in the treatment of diabetes: Ajuga iva (L.) Schreb., Tamarix gallica L., Olea europaea L., Trigonella foenum-graecum L., Globularia alypum L.

In the region of M'sil (North Algeri , central part of Northern Algeria), traditional herbal knowledge is passed from generation to generation in the verbal form. The interviewed herbalists identified 58 plants species and 50 genera belonging to 27 plant families [START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF]. Medicinal plants used for their antidiabetic effects were: Artemisia absinthium L., Artemisia campestris L., Artemisia herba-alba Asso, Pallenis spinosa (L.) Cass., Taraxamum officinale Weber ex F.H.Wigg.; Spinacia oleracea L.; Globularia alypum L.;

Ajuga iva (L.) Scherb., Marrubium vulgare L., Salvia officinalis L., Teucrium polium L. subsp., Thymus ciliatus Lam.; Olea europaea L., Ampelodesmos mauritanicus (Poir.) T.Durand & Schinz; Urtica dioica L.; Peganum harmala L. [START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF].

Another study in the s me region (M'sil , Algeri ) in 2011-2012 in collaboration with traditional practitioners, herbalists and healers [START_REF] Sarri | Traditional use of medicinal plants in a city at steppic character (M'sila, Algeria)[END_REF] found 36 medicinal plants divided into 16 families and 31 genera used in the treatment of diabetes (12.2%) and other chronic diseases. The plants used for the treatment of diabetes were: Artemisia herba-alba Asso; Marrubium vulgare L., Rosmarinus officinalis L. This results concorded with several studies reporting the use of these plants in the treatment of diabetes [START_REF] Boudjelal | Compositional analysis and in vivo anti-diabetic activity of wild Algerian Marrubium vulgare L. infusion[END_REF]Hamza et al., 2009;[START_REF] Hamza | Prevention of type 2 diabetes induced by high fat diet in the C57BL/6J mouse by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF].

In Eastern Algeria, until now, very little information was available on traditional plants. We have studied herbal remedies for treating diabetes in the Nord-east of Algeria by an ethnobotanic study in collaboration with diabetics and herbalists (Hamza et al., 2009). To treat diabetes mellitus, 53 plants were found of which the most frequently cited by diabetics were: Aloe vera (L.) Burm.f.; Artemisia herba-alba Asso.; Camellia sinensis (L.) Kuntze; Marrubium vulgare L., Rosmarinus officinalis L.; Myrtus communis L.; Trigonella foenum-graecum L.; Boswellia sacra Flueck. as well as other antidiabetic plants that have not been mentioned before (Hamza et al., 2009). [START_REF] Adouane | Etude ethnobotanique des plantes médicinales dans la région méridionale des Aurès. Mémoire en vue de l'obtention du diplôme de M gister en sciences agronomiques[END_REF]. Many of these plants are also used in the treatment of other diseases, such as digestive, respiratory, metabolic, neurological, cardiovascular, genitourinary, hormonal, or dermatological diseases. Also in the region of the East (in Souk Ahras District), [START_REF] Bouzabata | Traditional treatment of high blood pressure and diabetes in Souk ahras district[END_REF] conducted an ethnobotanical survey of herbalists and healers. The study shows a total of 59 medicinal plants, 16 used in the region for the treatment of both diabetes and hypertension; 28 plants for the treatment of diabetes and 16 for the treatment of hypertesion. The most used plants in the treatment of diabetes are: Olea europaea L., Ajuga iva (L.) Schreb., Allium cepa L., Allium sativum L., Myrtus communis L. and Trigonella foenum-graecum L. [START_REF] Bouzabata | Traditional treatment of high blood pressure and diabetes in Souk ahras district[END_REF]. [START_REF] Bouasla | Ethnobotanical survey of medicinal plants in northeastern of Algeria[END_REF], in the same region (Northeastern), showed that plants are widely used in the treatment of several diseases including diabetes. 90 species were used by the population studied. The antidiabetic plants used were: Artemisia absinthium L., Artemisia herba alba Asso, Phaseolus vulgaris L., Trigonella foenum-graecum L., Globularia alypum L., Myrtus communis L., Rubus fruticosus L. in the form described in table 1.

In the Aurès region (Eastern

Our synthesis work allowed us to identify 171 plants divided into 58 families. The most cited families for the treatment of diabetes in Algeria were Lamiaceae (27.36%), Asteraceae (26.76 %), Apiaceae (12.77%) and Fabaceae (11.06 %), with a dominance of Asteraceae [START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF][START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF][START_REF] Chema | Les espèces médicinales spontanées du Sahara septentrionale Algérien: distribution spatio-temporelle et étude ethnobotanique[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]Hamza et al., 2009;[START_REF] Sarri | Traditional use of medicinal plants in a city at steppic character (M'sila, Algeria)[END_REF], Lamiaceae [START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF][START_REF] Benarba | Ethnobotanical study of medicinal plants used by traditional healers in Mascara (North West of Algeria)[END_REF][START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]Hamza et al., 2009;[START_REF] Sarri | Traditional use of medicinal plants in a city at steppic character (M'sila, Algeria)[END_REF], Apiaceae [START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]Hamza et al., 2009) and Fabaceae [START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]Hamza et al., 2009). This order of importance was the same in Western, Northern central, Northwest, and Eastern Algeria, as well as central Sahara. Asteraceae and Lamiaceae have also been reported to be the predominant families in Morocco [START_REF] Eddouks | Ethnopharmacological survey of medicinal plants used for the treatment of diabetes mellitus, hypertension and cardiac diseases in the south-east region of Morocco (Tafilalet)[END_REF][START_REF] Jouad | Ethnobotanical survey of medicinal plants used for the treatment of diabetes, cardiac and renal diseases in the North centre region of Morocco (Fez-Boulemane)[END_REF]Tahraoui et al., 2007;[START_REF] Ziyyat | Phytotherapy of hypertension and diabetes in oriental Morocco[END_REF] Table 1 here 

Pharmacological studies

Several herbs have shown experimental anti-diabetic activity in vitro or in vivo or in clinical studies.

We present here pharmacological studies, summarized in table 2, which have investigated directly or indirectly Algerian medicinal plants used in the treatment of diabetes. Some of these plants did not appear in the ethnobotanical surveys, and their use in traditional medicine is attested only by the author.

In the in vitro studies, α-amylase and α-glucosidase inhibition were used to test hypoglycemic effects.

We did not find any clinical studies on the effects of Algerian antidiabetic plants. These plants are very little studied. Though the authors cite traditional uses, we found no data on these plants and their traditional use. We did not find any pharmacological studies related to the treatment of diabetes, except for Anabasis articulata (Forssk.) Moq.. In addition to its use in diabetes, [START_REF] Kambouche | Etude de l'effet ntidi bétique des saponines extraites d'Anabasis articulata (Forssk) Moq, plante utilisée traditionnellement en Algérie[END_REF] Anabasis articulata (Forssk.) Moq., known as arjem in Algeria according to [START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF], is traditionally used in the treatment of skin diseases such as eczema, itching. The plant is also used in treatment of fever, headache and lice [START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]. [START_REF] Djeridane | The in vitro evaluation of antioxidative activity, α-glucosidase and α-amylase enzyme inhibitory of natural phenolic extracts[END_REF] studied in vitro the effect of the phenolic extracts of six traditional Further pharmacological studies are needed to confirm the potential antidiabetic action shown by the in vitro study, which will eventually need to be completed by clinical data.

Ajuga iva (L.) Schreb.

This plant belongs to the family of Labiatae or Lamiaceae, its vernacular name in Algeria is "Chendgour " or "Chendghour " [START_REF] Boudjelal | Antidiabetic effects of aqueous infusions of Artemisia herba-alba and Ajuga iva in alloxan-induced diabetic rats[END_REF][START_REF] Miara | Phytothérapie et taxonomie des plantes médicinales spontanées dans la région de Tiaret (Algérie)[END_REF] or "Toutoulb " [START_REF] Kemassi | Recherche et identification de quelques plantes médicinales à caractère hypoglycémiant de la pharmacopée traditionnelle des commun utés de l v llée du M'z b (S h ra septentrional Est Algérien)[END_REF] as named in North-eastern Sahara.

Pharmacological studies proving the antidiabetic effect of Ajuga iva (L.) Schreb. are either Algerian or Moroccan studies, with one Tunisian study. The antioxidant effect has been proven only by Algerian pharmacological studies [START_REF] Bouderbala | Changes in antioxidant defense status in hypercholesterolemic rats treated with Ajuga iva[END_REF][START_REF] Bouderbala | Iridoid extract from Ajuga iva increase the antioxidant enzyme activities in red blood cells of rats fed a cholesterol-rich diet[END_REF][START_REF] Chenni | Effect of aqueous extract of Ajuga iva supplementation on plasma lipid profile and tissue antioxidant status in rats fed a high-cholesterol diet[END_REF][START_REF] Taleb-Senouci | Antioxidant effect of Ajuga iva aqueous extract in streptozotocininduced diabetic rats[END_REF]. It is cited as used in the treatment of diabetes by Algerian ethnobotanical studies [START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF][START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF][START_REF] Kemassi | Recherche et identification de quelques plantes médicinales à caractère hypoglycémiant de la pharmacopée traditionnelle des commun utés de l v llée du M'z b (S h ra septentrional Est Algérien)[END_REF][START_REF] Miara | Phytothérapie et taxonomie des plantes médicinales spontanées dans la région de Tiaret (Algérie)[END_REF]. It is also used for other indications, such as vasorelaxant [START_REF] El-Hilaly | Vasorelaxant effect of the aqueous of Ajuga iva in rat aorta[END_REF]), hypolipidemic (El-Hilaly et al., 2006), and antiinflammatory, antifungal, antimicrobial, antifebrile, anthelmintic and antifeedant [START_REF] Bondi | Occurrence of the antifeedant 14, 15-dihydroajugapitin in the aerial parts of Ajuga iva from Algeria[END_REF].

An antidiabetic effect was reported in Algeria by [START_REF] Bondi | Occurrence of the antifeedant 14, 15-dihydroajugapitin in the aerial parts of Ajuga iva from Algeria[END_REF][START_REF] Boudjelal | Antidiabetic effects of aqueous infusions of Artemisia herba-alba and Ajuga iva in alloxan-induced diabetic rats[END_REF]Chabane et al., 2013), in Morocco (El-Hilaly and[START_REF] El-Hilaly | Hypoglycaemic effect of the lyophilized aqueous extract of Ajuga iva in normal and streptozotocin diabetic rats[END_REF][START_REF] El-Hilaly | Acute hypoglycemic, hypocholesterolemic and hypotriglyceridemic effects of continous intravenous infusion of the lyophilized aqueous extract of Ajuga iva L. Schreber whole plant in streptozotocininduced diabetic rats[END_REF] and Tunisia [START_REF] Hamden | Therapeutic effect of phytoecdysteroids rich extract from Ajuga iva on alloxan induced diabetic rats liver, kidney and pancreas[END_REF].

There are two pharmacological studies [START_REF] Boudjelal | Antidiabetic effects of aqueous infusions of Artemisia herba-alba and Ajuga iva in alloxan-induced diabetic rats[END_REF]Chabane et al., 2013). The hypoglycaemic activity of different doses of aqueous extracts of the aerial parts of Ajuga iva (L.) Schreb. was tested in alloxan rat models (150 mg/Kg BW) (Chabane et al., 2013). Five groups of female rats were used, group 1: negative control group: received distilled water, positive control group: received saline solution of diabenil (200 mg/Kg), treated groups: received the aqueous extract of Ajuga iva (L.) Schreb. (0.05, 0.10, 0.15 mg/Kg BW), extracts were given orally for three weeks. Oral administration of 0.15 mg/kg exhibited a significant reduction (62.96  7.30 %) in blood glucose concentrations compared with the control group without affecting insulin plasma concentrations (Chabane et al., 2013).

The hypoglycemic effect of the aerial part of Ajuga iva (L.) Schreb. was confirmed in alloxan (150 mg/Kg BW) rat model of diabetes also by [START_REF] Boudjelal | Antidiabetic effects of aqueous infusions of Artemisia herba-alba and Ajuga iva in alloxan-induced diabetic rats[END_REF]. In this study, rats were divided into six groups: control normal group, diabetic control, diabetic rats treated with glibenclamide, diabetic rats treated with Ajuga iva (L.) Schreb. aqueous infusion (100, 200 and 300 mg/Kg body weight) twice daily for 15 days. Ajuga iva (L.) Schreb. extracts induced significant decrease in glycaemia compared to glibenclamide (94.801.32 vs.120.671.21 mg/dL), total lipids, triglycerides and total cholesterol at the dose of 300 mg/Kg with a remarkable increase in weight compared to the untreated diabetic rats. The extract analysis showed the exclusive presence of flavonoids.

Naringin was present in relatively high concentrations together with several flavone derivatives, as was also found in other studies [START_REF] El-Hilaly | Hypoglycaemic effect of the lyophilized aqueous extract of Ajuga iva in normal and streptozotocin diabetic rats[END_REF][START_REF] Hsieh | Hypoglycaemic effects of Ajuga extract in vitro and in vivo[END_REF].

The antidiabetic activity was studied by [START_REF] El-Hilaly | Hypoglycaemic effect of the lyophilized aqueous extract of Ajuga iva in normal and streptozotocin diabetic rats[END_REF][START_REF] El-Hilaly | Acute hypoglycemic, hypocholesterolemic and hypotriglyceridemic effects of continous intravenous infusion of the lyophilized aqueous extract of Ajuga iva L. Schreber whole plant in streptozotocininduced diabetic rats[END_REF][START_REF] Hamden | Therapeutic effect of phytoecdysteroids rich extract from Ajuga iva on alloxan induced diabetic rats liver, kidney and pancreas[END_REF], who confirm the hypoglycemic effect in streptozotocin and alloxan induced diabetic rats, supporting its traditional use in the treatment of diabetes.

Several species belonging to the Ajuga genus have been used in vitro and in vivo [START_REF] Hsieh | Hypoglycaemic effects of Ajuga extract in vitro and in vivo[END_REF] to determine their hypoglycemic effects (A. decumbens, A. nipponensis, A. Pygmaea, A. Taiwanensis, A. Dictyocarpa). In a streptozotocin animal model, A. nipponensis had the best effect, decreasing postprandial blood glucose concentrations and inhibiting α-glucosidase and glucose uptake [START_REF] Hsieh | Hypoglycaemic effects of Ajuga extract in vitro and in vivo[END_REF].

In streptozotocin-induced diabetic rats and in rats fed high-cholesterol diet, Ajuga iva (L.) Schreb. aqueous extract improves the antioxidant status by reducing lipid peroxidation, oxidative stress and enhancing the antioxidant enzymes activities in plasma, erythrocytes and tissues of diabetic rats [START_REF] Bouderbala | Changes in antioxidant defense status in hypercholesterolemic rats treated with Ajuga iva[END_REF][START_REF] Bouderbala | Iridoid extract from Ajuga iva increase the antioxidant enzyme activities in red blood cells of rats fed a cholesterol-rich diet[END_REF][START_REF] Chenni | Effect of aqueous extract of Ajuga iva supplementation on plasma lipid profile and tissue antioxidant status in rats fed a high-cholesterol diet[END_REF][START_REF] Taleb-Senouci | Antioxidant effect of Ajuga iva aqueous extract in streptozotocininduced diabetic rats[END_REF]. The plant extract may reduce intestinal cholesterol absorption.

Ajuga iva (L.) Schreb. can be used not only in the treatment of diabetes but also in the prevention and treatment of hypercholesterolemia.

Anabasis articulata (Forssk.) Moq.

Anabasis articulata (Forssk.) Moq. belongs to the family of Amaranthaceae. The traditional use for diabetes in Algeria has been cited previously in (3.2.1). The analysis of the aqueous extract showed that it contains alkaloids and saponins. Six groups of alloxan treated mice were studied: control group, diabetic control group (200 mg/Kg BW alloxan), diabetic group treated with aqueous extract of Anabasis articulata (Forssk.) Moq. (400 mg/Kg), Saponinestreated, alkaloid-treated and glibenclamide-treated groups (5 mg/Kg). Oral administration of the aqueous extract in normal and alloxan mice at the dose of 400 mg/Kg decreased blood glucose by 29.9 %, 6 hours after administration in normoglycemic mice and by (74  1.8%) compared to glibenclamide (72  1.8 %), 21 days after treatment in alloxan treated mice. Saponin (at 5 mg/Kg) was the active fraction after 21 days of treatment, the reduction of blood glucose compared to glibenclamide was (76  1.2 % vs. 72  1.8%). The alkaloid fraction did not significantly reduce blood glucose [START_REF] Kambouche | Etude de l'effet ntidi bétique des saponines extraites d'Anabasis articulata (Forssk) Moq, plante utilisée traditionnellement en Algérie[END_REF]. Results in glucose induced hyperglycemic mice (10 % solution at a dose of 3 g/Kg) at 1, 2 and 6 hours after glucose loading showed a significant hypoglycemic effect at 6 hours. The aqueous extract at 400 mg/Kg reduced plasma glucose concentrations significantly and the reductions were respectively 10.6 and 11.2 % at 4 and 6 hours [START_REF] Kambouch | Hypoglycemic and antihyperglycemic effects of Anabasis articulata (Forssk) Moq (Chenopodiaceae), an Algerian medicinal plant[END_REF].

The authors explain the antidiabetic action of the plant by a stimulating effect on the secretion of insulin or an insulin-like effect of saponins. The antidiabetic action can also be attributed to phenolic compounds.

The study duration is short; other pharmacological studies are needed to elucidate the possible mechanism of action. Chemical studies can separate the active principles responsible for this anti-diabetic effect of the plant.

Anacyclus pyrethrum (L.) Lag.

The roots of Anacyclus pyrethrum (L.) Lag. are used in traditional Algerian medicine for their antidiabetic activity [START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF] or leaves [START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF], commonly known as "T g nd ss" in ethnobotanical survey (table1) or "Tigenth st" s reported by [START_REF] Selles | Anti-diabetic activity of aqueous roots extract of Anacyclus pyrethrum L. streptozotocin-induced diabetic rats[END_REF]. In Algeria, it has been reported that roots have a hepatoprotective effect and immunostimulating activity [START_REF] Bendjeddou | Immunostimulating activity of the hot watersoluble polysaccharide extracts of Anacyclus pyrethrum, Alpinia galanga and Citrullus colocynthis[END_REF][START_REF] Usmani | Hepatoprotective effect of Anacyclus pyrethrum Linn. against antitubercular druginduced hepatotoxicity in SD rats[END_REF]. The essential oil from Algerian Anacyclus pyrethrum (L.) Lag. also showed an antimicrobial activity [START_REF] Selles | Antimicrobial activity and evolution of the composition of essential oil from Algerian Anacyclus pyrethrum L. through the vegetative cycle[END_REF]. A recent study, [START_REF] Manouze | Antiinflammatory, antinociceptive, and antioxidant Activities of Methanol and Aqueous Extracts of Anacyclus pyrethrum Roots[END_REF] showed the anti-inflammatory, antinociceptive and antioxidant activities of aqueous extract of plant roots.

In spite the ethnobotanical studies showing the traditional use of Anacyclus pyrethrum (L.) Lag. in the treatment of diabetes, the only scientific evidence to support an antidiabetic effect is from [START_REF] Selles | Anti-diabetic activity of aqueous roots extract of Anacyclus pyrethrum L. streptozotocin-induced diabetic rats[END_REF] who tested the antidiabetic effect of aqueous root extract in streptozotocin-induced diabetic rats for 21 days: Animals were divided into 4 groups; group1: normal control given only saline solution; group 2: control treated with aqueous extract at dose of 250 mg/Kg BW; group 3: diabetic control given only saline solution (50 mg/Kg BW streptozotocin); group 4: diabetic rats treated with aqueous extract at dose of 250 mg/Kg body weight, all orally. There were lowered blood glucose (62.12 %) compared to diabetic controls (83.7 1.6 vs. 360.6  4.1 mg/dL) and improved insulin concentrations in streptozotocin-induced diabetic rats, with also improvement in body weight. The oral glucose tolerance test in normal and diabetic rats showed a significant reduction of plasma glucose in diabetic rats treated with aqueous plant extract 2 hours after treatment. Authors explain the effect of the aqueous extract by either a stimulating effect on the beta cells and therefore a greater secretion of insulin or an effect on a regeneration of beta cells, an improvement in metabolic activity to keep the glycemic balance. The composition of the extract too may have been the cause of this antidiabetic effect. The plant extracts included compounds such as tannins, saponins, alkaloids, amino acids, steroids and terpenoids, which are known for their action on diabetes [START_REF] Selles | Anti-diabetic activity of aqueous roots extract of Anacyclus pyrethrum L. streptozotocin-induced diabetic rats[END_REF].

Anvillea radiata Coss. & Durieu

In Algeria Anvillea radiata Coss. & Durieu (Asteraceae), commonly known s "Ngoud L'hoor" or "Ngoud" or "Horf" or "Awrem", is used for its antidiabetic effect [START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF][START_REF] Chema | Les espèces médicinales spontanées du Sahara septentrionale Algérien: distribution spatio-temporelle et étude ethnobotanique[END_REF][START_REF] Eddouk | Glucose lowering activity of Anviella radiata Coss and Durieu in diabetic rats[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF][START_REF] Kandouli | Antidiabetic, Antioxidant and anti inflammatory properties of water and n-butanol soluble extracts from Saharian Anvillea radiata in high-fat-diet fed mice[END_REF][START_REF] Kemassi | Recherche et identification de quelques plantes médicinales à caractère hypoglycémiant de la pharmacopée traditionnelle des commun utés de l v llée du M'z b (S h ra septentrional Est Algérien)[END_REF] as well as for stomach and liver diseases, post partum care or as an analeptic [START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF]. As most plants, it also has an antioxidant and anti-inflammatory properties [START_REF] Kandouli | Antidiabetic, Antioxidant and anti inflammatory properties of water and n-butanol soluble extracts from Saharian Anvillea radiata in high-fat-diet fed mice[END_REF].

The antidiabetic actions of the dried plant were studied in high-fat-diet (HFD) fed mice [START_REF] Kandouli | Antidiabetic, Antioxidant and anti inflammatory properties of water and n-butanol soluble extracts from Saharian Anvillea radiata in high-fat-diet fed mice[END_REF]. Female C57BL/6J mice were divided into 7 groups; group 1: control given standard diet for 28 weeks; group2: HFD group given HFD for 28 weeks; groups 3 and 4: HFD for 16 weeks followed by HFD + lyophilized aqueous Anvillea radiata Coss. & Durieu extract (AQL) 75 or 150 mg/Kg for 12 weeks; groups 5: HFD for 16 weeks followed by HFD supplemented with n-butanol extract (150 mg/Kg); group 6: HFD for 16 weeks followed by HFD + metformin (150 mg/Kg) for 12 weeks; group 7: HFD for 16 weeks followed by HFD + metformin and AQL (both at 75 mg/Kg) for 12 weeks. In addition antioxidant, anti inflammatory, α-glucosidase and α-amylase properties, and the protective effect on metabolic activity of rat insulinoma-derived INS-1 cells exposed to hyperglycaemic medium and acute hypoglycaemic effect were evaluated with the best water-soluble extracts.

The lyophilized aqueous and butanol extracts of aerial part of Anvillea radiata Coss. & Durieu had antihyperglycemic effects compared to HFD group (135.74.4; 137.019.8 vs. 260.47.4 mg/dL), as well as anthyperlipidemic and anti inflammatory effects. It also retarded oxidative stress induced-myocardial and muscle damage. The two extracts inhibit αglucosidase and α-amylase, antioxidant and free radical scavenging. Extracts showed also protection of pancreatic beta-cells and insulin sensitizing effects comparable to that of metformin. A reduced dose of the mixture AQL and metformin (75 mg/Kg) optimally improved the complications related to diabetes. All these results support the hypothesis of an antidiabetic effect of Anvillea radiata Coss. & Durieu in the traditional treatment of diabetes in Algeria [START_REF] Kandouli | Antidiabetic, Antioxidant and anti inflammatory properties of water and n-butanol soluble extracts from Saharian Anvillea radiata in high-fat-diet fed mice[END_REF].

From this study, the antidiabetic effect can be attributed to the polyphenol extracts as well as to the inhibitory action of these extracts on α-amylase and to the action of the extracts on the insulin sensitivity. The antidiabetic activity of this plant may be a result of decreased intestinal glucose absorption and improved sensitivity to insulin.

A recent Moroccan study [START_REF] Eddouk | Glucose lowering activity of Anviella radiata Coss and Durieu in diabetic rats[END_REF] The aqueous extract at a dose of 10 mg/Kg significantly prevented the increase of blood glucose during a glucose intolerance test in normal rats. This effect can be related to the composition of the extract, which includes polyphenols, flavonoids, tannins, mucilage, sesquiterpenes, terpenoids and carbohydrates [START_REF] Eddouk | Glucose lowering activity of Anviella radiata Coss and Durieu in diabetic rats[END_REF].

These results concur with those of [START_REF] Kandouli | Antidiabetic, Antioxidant and anti inflammatory properties of water and n-butanol soluble extracts from Saharian Anvillea radiata in high-fat-diet fed mice[END_REF] who confirmed the presence of phenolic compounds and flavonoids in their extracts..

Atriplex halimus L.

From the Amaranthaceae family, it is known in Algeri s "Gt f" and used in the tradititionl treatment of diabetes, rheumatism, goiter, hypercholesterolemia, and ovarian cysts [START_REF] Adouane | Etude ethnobotanique des plantes médicinales dans la région méridionale des Aurès. Mémoire en vue de l'obtention du diplôme de M gister en sciences agronomiques[END_REF]. Long-term and short-term antidiabetic effect was achieved in streptozotocin-induced diabetic rats. The aqueous extract was introduced orally at a dose of 200 mg/Kg BW for 30 days, in rats divided into 4 groups, group 1: normal rats, group 2: diabetic rats (50 mg/kg BW of streptozotocin), group 3: diabetic and normal rats treated with 200 mg/kg BW and in the short-term study after administration of a glucose dose of 3 g/kg [START_REF] Chikhi | Antidiabetic activity of aqueous leaf extract of Atriplex halimus L. (Chenopodiaceae) in streptozotocin-induced diabetic rats[END_REF].

The aqueous extract produced a significant reduction (54%) of blood glucose at the end of the experiment in the treated diabetic group compared to the values before treatment.

The plant extract also has an antihyperglycemic effect, decreasing the fasting blood glucose levels of diabetic rats by 23 and 41% after 2 and 3 hours [START_REF] Chikhi | Antidiabetic activity of aqueous leaf extract of Atriplex halimus L. (Chenopodiaceae) in streptozotocin-induced diabetic rats[END_REF]. The aqueous extract is rich in tannins and flavonoids, components to which the authors ascribe a possible action on the pancreas by the increase of beta cell insulin secretion.

Artemisia herba-alba Asso (AHA)

Artemisia herba-alba Asso (AHA), or Chih as it commonly named in Algeria, is a plant of the Asteraceae family, used in the treatment of diabetes in Algeria (Hamza et al., 2009). AHA has been traditionally used to treat diabetic patients. In recent studies, the essential oil of the plant has been shown to have a significant inhibitory effect on jejunum contractions in rabbits [START_REF] Awad | Hypoglycemic activity of Artemisia herba-alba (Asso.) used in Egyptian traditional medicine as hypoglycemic remedy[END_REF] as well as antifungal and anti-inflammatory properties [START_REF] Abu-Darwish | Artemisia herba-alba essential oil from Buseirah (South Jordan): Chemical characterization and assessment of safe antifungaland anti-inflammatory doses[END_REF].

Its antioxidant effect was stronger than green and black tea [START_REF] Ben Abid | Artemisia herba-alba Asso (Asteraceae) has equivalent effects to green and black tea decoctions on antioxidant processes and some metabolic parameters in rats[END_REF].

Aqueous extract of AHA were tested in vivo on alloxan rats or rabbit model of diabetes [START_REF] Al-Khazraji | Hypoglycaemic effect of Artemisia herba-alba. I. Effect of different parts and influence of the solvent on hypoglycaemic activity[END_REF][START_REF] Al-Shamaony | Hypoglycaemic effect of Artemisia herba-alba. II. Effect of a valuable extract on some blood parameters in diabetic animals[END_REF][START_REF] Marrif | Some pharmacological studies on Artemisia herba-alba (Asso) in rabbits and mice[END_REF][START_REF] Tastekin | Hypoglycaemic effect of Artemisia herba-alba in experimental hyperglycaemic rats[END_REF], alloxan mice model [START_REF] Marrif | Some pharmacological studies on Artemisia herba-alba (Asso) in rabbits and mice[END_REF], normoglycemic rabbits and mice [START_REF] Marrif | Some pharmacological studies on Artemisia herba-alba (Asso) in rabbits and mice[END_REF], diabetic patients [START_REF] Al-Waili | Treatment of diabetes mellitus by Artemisia herba-alba extract: preliminary study[END_REF][START_REF] Al-Waili | Artemisia herba-alba Asso. in diabetes mellitus[END_REF]. These studies used a diabetes model induced by chemicals substances, which is closer to type 1 diabete, and the duration of studies was short.

Hydro-alcoholic AHA extract was tested in experimental type 2 diabetes induced by high fat diet for 20 weeks (preventive study) and 35 weeks (curative study). Male C57BL/6J mice were randomly divided into six groups, fed standard diet (healthy control), high fat diet and high fat diet and AHA extract, in curative and preventive situations.

The extract of AHA markedly reduced blood glucose, triglycerides, total cholesterol concentrations and insulin resistance as measured by the homeostasis model assessment (HOMA) without affecting calorie intake or body weight [START_REF] Hamza | Prevention of type 2 diabetes induced by high fat diet in the C57BL/6J mouse by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF]. The experimental results, showing that AHA was able to reduce insulin resistance in type 2 diabetic mice induced with high fat diet suggest an effect of the reduction in body weight, improved lipid profile or/and intestinal inhibition by AHA extract.

Other pharmacological studies are needed to elucidate the possible mechanism(s) of action, the chemical analysis of the extracts is necessary to highlight the active principle responsible for the antidiabetic action.

In vitro, the inhibition of the activity of α-amylase by alcoholic AHA extract has been reported [START_REF] Awad | Hypoglycemic activity of Artemisia herba-alba (Asso.) used in Egyptian traditional medicine as hypoglycemic remedy[END_REF]: the 70% ethyl alcohol extract and mucilage of 70% ethyl alcohol extracts of AHA inhibited the activity of α-amylase by 11% and 2% respectively, which could be a mechanism of action by which the AHA extract might lower blood glucose concentrations.

The hypoglycemic effect of AHA was confirmed by aqueous extract of AHA in alloxan (150 mg/Kg BW) rat model of diabetes [START_REF] Boudjelal | Antidiabetic effects of aqueous infusions of Artemisia herba-alba and Ajuga iva in alloxan-induced diabetic rats[END_REF]. In this study, rats were divided into six groups: control normal group, diabetic control, diabetic rats treated with glibenclamide, diabetic rats treated with AHA aqueous infusion (100, 200 and 300 mg/Kg BW) twice daily for 15 days. AHA induced significant decrease in glycaemia compared to glibenclamide group (94.801.23 vs. 120.671.21 mg/dL), total lipids, triglycerides and total cholesterol at the dose of 300 mg/kg with an increase in weight compared to the untreated diabetic rats. [START_REF] Hamza | Effect of Centaurium erythraea Rafn, Artemisia herba-alba Asso and Trigonella foenum-graecum L. on liver fat accumulation in C57BL/6J mice with high-fat diet-induced type 2 diabetes[END_REF], showed minimal or no effect of the hydro-alcoholic AHA extract on the fatty liver induced by high fat diet despite that the extract improved biochemical parameters such as triglyceride concentrations which are related to the deposit of fat in the liver.

Centaurium erythraea Rafn (CE)

Centaurium erythraea Rafn (CE), of the Gentianaceae family, known in Algeria as Mraret lahnach, is used in traditional medicine for treatment of diabetes [START_REF] Hamza | Prevention of type 2 diabetes induced by high fat diet in the C57BL/6J mouse by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF]. The plant is used also as gastroprotective, antiulcer and antioxidant [START_REF] Tuluce | Gastroprotective effect of small centaury (Centaurium erythraea L) on aspirin-induced gastric damage in rats[END_REF], it has also been used as to treat inflammation, oedema and to reduce blood pressure [START_REF] Loizzo | In vitro inhibitory activities of plants used in Lebanon traditional medicine against angiotensin converting enzyme (ACE) and digestive enzymes related to diabetes[END_REF][START_REF] Valentão | Antioxidant activity of Centaurium erythraea infusion evidenced by its superoxide radical scavenging and xanthine oxidase inhibitory activity[END_REF]. Hepatoprotective and diuretic effects have also been shown [START_REF] Haloui | Experimental diuretic effects of Rosmarinus officinalis and Centaurium erythraea[END_REF][START_REF] Mroueh | Hepatoprotective activity of Centaurium erythraea on acetaminophen-induced hepatotoxicity in rats[END_REF]. [START_REF] Loizzo | In vitro inhibitory activities of plants used in Lebanon traditional medicine against angiotensin converting enzyme (ACE) and digestive enzymes related to diabetes[END_REF] reported that CE chloroform extract inhibit α-glucosidase and α-amylase activity in vitro (in the presence of α-amylase inhibitor, less maltose would be produced and the absorbance value will increase less rapidly; α-glucosidase inhibition was measured by a modified Sigma-Aldrich bioassay method, the α-glucosidase inhibition was expressed as percentage of inhibition). There were no studies of the in vivo effect on type 2 diabetes model until 2010 when [START_REF] Hamza | Prevention of type 2 diabetes induced by high fat diet in the C57BL/6J mouse by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF] have tested the anti-hyperglycemic and hypoglycemic effects of CE extract.

The hydro-alcoholic plant extract of CE (2g/Kg/ BW) significantly lowered blood glucose and had a noted hypoglycemic (curative study) and anti-hyperglycemic (preventive study) effect in mice with type 2 diabetes induced with high fat diet [START_REF] Hamza | Prevention of type 2 diabetes induced by high fat diet in the C57BL/6J mouse by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF]. The mice were divided into six groups: two fed standard diet, two fed high fat diet and groups fed high fat diet treated with CE extract (preventive and curative studies).

CE improved glucose concentrations with markedly decreased insulin resistance. This result suggest by an effect on insulin resistance or glucose metabolism. In addition, CE extract reduced the hypertriglyceridemia and total cholesterol concentrations associated with the high fat diet [START_REF] Hamza | Prevention of type 2 diabetes induced by high fat diet in the C57BL/6J mouse by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF].

Other studies were performed on models of diabetes induced by streptozotocin, which results in models of type 1 rather than type 2 diabetes [START_REF] Sefia | Centaurium erythrea (Gentianaceae) leaf extract alleviates streptozotocininduced oxidative stress and β-cell damage in rat pancreas[END_REF][START_REF] Stefkov | Chemical characterization of Centaurium erythraea L. and its effects on carbohydrate and lipid metabolism in experimental diabetes[END_REF].

Authors confirmed the hypoglycemic effect of CE found by [START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF] in their curative study.

Beyond its antidiabetic effect, CE may also be promising to prevent or treat non-alcoholic liver steatosis [START_REF] Hamza | Effect of Centaurium erythraea Rafn, Artemisia herba-alba Asso and Trigonella foenum-graecum L. on liver fat accumulation in C57BL/6J mice with high-fat diet-induced type 2 diabetes[END_REF]. The results of the histological analysis were confronted to the biochemical results obtained in the same animals in previous studies [START_REF] Hamza | Prevention of type 2 diabetes induced by high fat diet in the C57BL/6J mouse by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Treatment of high fat diet induced type 2 diabetes in C57BL/6J mice by two medicinal plants used in traditional treatment of diabetes in the east of Algeria[END_REF][START_REF] Hamza | Preventive and curative effect of Trigonella foenum-graecum L. seeds in C57BL/6J models of type 2 diabetes induced by high-fat diet[END_REF]. CE extract produced a pronounced effect in reducing fat accumulation in liver by the reduction of triglyceride and cholesterol concentrations.

Chrysanthemum fuscatum Desf.

Family of Asteraceae, it has been demonstrated in vitro that the plant has a powerful antioxidant and in vivo an antidiabetic effect [START_REF] Boubakri | in vitro antioxidant and in vivo antidiabetic potential of n-butanol extract of Chrysanthemum fuscatum in streptozotocin induced diabetic rats[END_REF]. [START_REF] Boubakri | in vitro antioxidant and in vivo antidiabetic potential of n-butanol extract of Chrysanthemum fuscatum in streptozotocin induced diabetic rats[END_REF], showed that n-butanol extract of Chrysanthemum fuscatum Desf. leaves can have beneficial effect in diabetes and its complication. They showed in vivo on a streptozotocin rat model and in vitro the antidiabetic and antioxidant effect of the n-butanol extract of Chrysanthemum fuscatum Desf.. The animals were divided into 4 groups, group 1: normal control rats, group 2: non-diabetic control group treated with 200 mg/Kg of n-butanol extract, group 3: diabetic group control group (55 mg/Kg BW of streptozotocine), 4: diabetic group treated by 200 mg/Kg of nbutanol extract for 15 days. The n-butanol extract produced a significant decrease in blood glucose, triglyceride and cholesterol concentrations, which is related to its antioxidant effect since the extract showed a more potent antioxidant effect (IC 50 values of n-butanol and quercetin were respectively: 6.36 μg/mL and 3.85μg /mL) [START_REF] Boubakri | in vitro antioxidant and in vivo antidiabetic potential of n-butanol extract of Chrysanthemum fuscatum in streptozotocin induced diabetic rats[END_REF].

Citrullus colocynthis L.

Citrullus colocynthis L. used in Algeria in the treatment of diabetes [START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF][START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF] and other diseases (Table 1). It is also known as "Lh d dj" or "H nd l" s cited by [START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF].

Several studies have shown its effect in the treatment of diabetes [START_REF] Abdel-Hassan | The hypoglycaemic and antihyperglycaemic effect of Citrullus colocynthis fruit aqueous extract in normal and alloxan diabetic rabbits[END_REF][START_REF] Agarwal | Hypoglycemic effects of Citrullus colocynthis roots[END_REF][START_REF] Amin | Effect of Citrullus Colocynthis aqueous seed extract on beta cell regeneration and intra-islet vasculature in alloxan induced diabetic male albino rats[END_REF][START_REF] Barghamdi | Therapeutic effects of Citrullus colocynthis fruit in patients with type II diabetes: A clinical trial study[END_REF]Shafaei et al., 2018) on clinical investigation of type 2 diabetic patients [START_REF] Huseini | The clinical investigation of Citrullus colocynthis (L.) Schrad fruit in treatment of Type II diabetic patients: a randomized, double blind, placebo-controlled clinical trial[END_REF].

Aqueous extract of seeds of Citrullus colocynthis L. injected intraperitoneally at the dose of 1.25g/Kg body weight was tested short term (4 hours) and long term (47 days) in streptozotocin-induced diabetic (65 mg/Kg BW) and in normal rats [START_REF] Benmehdi | Hypo and antihyperglycaemic effect of Citrullus colocynthis L. seeds in normal and streptozotocin-induced diabetic rats[END_REF].

Female and male adult rats were used for the determination of the hypo and antihyperglycaemic effect of Citrullus colocynthis L., for the long and the short term. Three groups were used: group 1: for the determination of lethal dose; group 2: for the determination of the long term effect of Citrullus colocynthis L. treatment in normal and diabetic rats for 47 days; group 3: for the determination of the short term evaluation effect of Citrullus colocynthis L. treatment in normal and diabetic rats for 4 hours.

The extract produced significant reduction of blood glucose concentration in the long term; 1 g/Kg of aqueous extract of Citrullus colocynthis L. had an antihyperglycemic activity on diabetic rats but had no effect on blood glucose in normal rats in the short term. Authors have tested also the toxicity of Citrullus colocynthis L. seeds, results show that the lethal dose was 12.5g/kg when the extract was administered by intraperitoneal injection in normal rats. The authors hypothesize this hypoglycemiant effect by the simulation of insulin secretion after 4 days, and by the potentiation of the peripheral effects of insulin [START_REF] Benmehdi | Hypo and antihyperglycaemic effect of Citrullus colocynthis L. seeds in normal and streptozotocin-induced diabetic rats[END_REF]. [START_REF] Azzi | Recherche des effets anti-hyperglycémiants des glucosides curcurbitacines extraits des graines de coloquinte (Citrullus colocynthis) sur des rats Wistar normaux et rendus diabétiques par la streptozotocine[END_REF] evaluated the antidiabetic effect of glycosidic curcubitacin in chloroform and ethanol extracts from Citrullus colocynthis L. seeds (intra peritoneal injection of 20 mg/kg/body weight) in normal and streptozotocin-diabetic (65 mg/Kg BW) rats over a short (0, 1, 2 and 4 hours) and long period (9 weeks). Rats were divided into 6 groups; group 1: normal control group; group 2: normal diabetic group; group 3: normal rats treated by chloroformic glycosidic curcubitacin; group 4: diabetic rats treated by chloroformic glycosidic curcubitacin; group 5: normal rats treated by ethanolic glycosidic curcubitacin; group 6: diabetic rats treated by ethanolic glycosidic curcubitacin. Results show that in the short term the chloroform glycoside curcubitacin extract caused a highly significant decrease in blood glucose concentrations from the first hour after injection in diabetic rats without any variation of the blood glucose concentrations in normal rats treated with the same extract.

However, the ethanolic glycosidic curcubitacin extract caused a decrease in blood glucose concentrations that remains insignificant. In the long term, 72 hours after injection of chloroform glycoside curcubitacin extract and ethanolic glycosidic curcubitacin extracts there was a significant decrease in blood glucose (from 3.08 to 1.21 g/L and from 2.77 g/L to 0.99 g/L respectively), which continued during 5 weeks then began to increase again.

Another team [START_REF] Sebbagh | Comparative effects of Citrullus colocynthis, sunflower and olive oil-enriched diet in streptozotocin-induced diabetes in rats[END_REF] tested the differential effects of diets enriched with Citrullus colocynthis L., sunflower or olive oils on the pancreatic beta cell mass (detection by streptavidin-biotin-peroxidase complex developed with aminoethylcarbazole) in streptozotocin-induced diabetic rats (65 mg/Kg BW). Three groups were fed with one of three diets for 2 months, group 1: 16% casein +8% sunflower; group 2: 16% casein + 8% olive oil; group 3: 16% casein +8% colocynth oil. Two months after beginning of the study half of each group was made diabetic by streptozotocin [START_REF] Sebbagh | Comparative effects of Citrullus colocynthis, sunflower and olive oil-enriched diet in streptozotocin-induced diabetes in rats[END_REF]. After 2 months, there was a hypoglycemic effect (Citrullus colocynthis-oil: 7.9 mM vs. olive-oil: 12 mM, sunflower oils: 16 mM, respectively) with less insulin resistance as shown by the homeostasis model assessment (HOMA) and an increase in pancreatic beta cell mass in the streptozotocin group fed a colocynthis oil-enriched diet compared to the other groups fed olive or sunflower oil [START_REF] Sebbagh | Comparative effects of Citrullus colocynthis, sunflower and olive oil-enriched diet in streptozotocin-induced diabetes in rats[END_REF]. Pancreatic beta cell mass was similar in both streptozotocin-treated fed the colocynth oil-enriched diet and their controls fed the same diet.

This anti diabetic effect could be related to the partial regeneration or preservation of pancreatic beta cell mass after streptozotocin treatment. The recent study of [START_REF] Amin | Effect of Citrullus Colocynthis aqueous seed extract on beta cell regeneration and intra-islet vasculature in alloxan induced diabetic male albino rats[END_REF] confirms this result, the authors also proved in alloxan induced diabetic rats (50 mg/Kg BW) that the aqueous extratct of Citrullus colocynthis L. seeds improves blood glucose concentration by regeneration of beta cell and intra-islet vasculature. The quantification of intra-islet capillaries and counting beta cells was stained immunohistochemically using BS1 lectin and the counting beta cells by counting method after preparation of the cuts.

The effect of the saponosides crude extracts isolated from Citrullus colocynthis L. seeds on blood glucose concentrations were studied in normal and streptozotocin (65 mg/kg BW) diabetic rats by [START_REF] Benmehdi | Effect of saponosides crudes extract isolated from Citrullus colocynthis (L.) seeds on blood glucose level in normal and streptozotocin induced diabetic rats[END_REF]. Animals were separated into 4 groups; group 1: normal control rats received saline solution; group 2: diabetic control rats untreated given saline solution (positive control); group 3: normal rats treated with saponosides crude extract (20 mg/kg BW); group 4: diabetic rats treated with saponosides crude extract (20 mg/kg BW)

for 84 days as a study period. The treated groups received the intraperitoneal extract at nontoxic dose (20 mg/kg BW) at the 28th and 63rd day of the experiment. 48 hours after administration of extract, the blood glucose concentrations decreased significantly in the strepotozotocin-treated diabetic rats but not in normal groups. This antihyperglycemic effect was maintained during 26 days after a single administration of saponosides crude extract. [START_REF] Benariba | Short-and long-term effects of various Citrullus colocynthis seed extracts in normal and streptozotocin-induced diabetic rats[END_REF] tested five seeds extract of Citrullus colocynthis L. in short-term (180 min), long-term (3 weeks). Five seeds extracts of Algerian Citrullus colocynthis L.: crude, defatted aqueous extract, H 2 O-methanol extract, ethyl acetate and n-butanol extracts were tested in streptozotocin-induced diabetic rats (65 mg/Kg BW) at different doses: crude or defatted aqueous extract (90 mg/Kg), the H 2 O-methanol extract (100 mg/Kg), the ethyl acetate extract (10 mg/Kg), the n-butanol extract (70 mg/Kg). A comparable study was conducted in normal rats, and a further group of streptozotocin was exposed to glibenclamide. [START_REF] Benariba | Short-and long-term effects of various Citrullus colocynthis seed extracts in normal and streptozotocin-induced diabetic rats[END_REF]. The authors did not explain the mechanism of action of these extracts. In both studies, the route of administration of the extracts was intraperitoneal and no information was given on the composition of the extracts.

The animal model used remains a model of type 1 diabetes and the duration of the study was short for certain studies, so that the long-term effects of the treatment were not tested.

Ficus carica L.

Belonging to the Moraceae family, "kermous" in Algeria [START_REF] Azzi | Contribution à l'étude de pl ntes médicin les utilisées d ns le tr itement tr ditionnel du di bète sucré d ns l'Ouest Algérien: enquête ethnoph rm cologique ; Analyse pharmaco-toxicologique de Figuier (Ficus carcia) et de coloquinte (Citrillus colocynthis) chez le rat Wistar[END_REF], it is used in different parts of the world for the treatment of a number of diseases including diabetes [START_REF] Azzi | Contribution à l'étude de pl ntes médicin les utilisées d ns le tr itement tr ditionnel du di bète sucré d ns l'Ouest Algérien: enquête ethnoph rm cologique ; Analyse pharmaco-toxicologique de Figuier (Ficus carcia) et de coloquinte (Citrillus colocynthis) chez le rat Wistar[END_REF][START_REF] Irudayaraj | Antioxidant, antilipidemic and antidiabetic effects of ficusin with their effects on GLUT4 translocation and PPARγ expression in type 2 diabetic rats[END_REF][START_REF] Mopuri | The effects of Ficus carica on the activity of enzymes related to metabolic syndrome[END_REF][START_REF] Pèrez | A study on the glycaemic balance in streptozotocindiabetic rats treated with an aqueous extract of Ficus carica (Fig tree) leaves[END_REF][START_REF] Perez | Hypoglycaemic activity of an aqueous extract from Ficus carica (fig tree) leaves in streptozotocin diabetic rats[END_REF][START_REF] Pérez | A study on the glycaemic balance in streptozotocin -diabetic rats treated with an aqueous extract of Ficus carica (Fig tree) leaves[END_REF] antilipidemic [START_REF] Hadrich | Oleuropein activated AMPK and induced insulin sensitivity in C2C12 muscle cells[END_REF][START_REF] Pérez | A study on the glycaemic balance in streptozotocin -diabetic rats treated with an aqueous extract of Ficus carica (Fig tree) leaves[END_REF], antispasmodic and antiplatelet activities [START_REF] Gilani | Ethnopharmacological studies on antispasmodic and antiplatelet activities of Ficus carica[END_REF]).

An Algerian pharmacological study tested the antidiabetic effect of an intraperitoneal administration of aqueous crude Ficus carica L. fruit extract (0.95 mg/Kg body weight) and fruit juice by intra gastric administration (10 g/Kg body weight) in normal and streptozotocininduced diabetic rats for 14 days [START_REF] Azzi | Contribution à l'étude de pl ntes médicin les utilisées d ns le tr itement tr ditionnel du di bète sucré d ns l'Ouest Algérien: enquête ethnoph rm cologique ; Analyse pharmaco-toxicologique de Figuier (Ficus carcia) et de coloquinte (Citrillus colocynthis) chez le rat Wistar[END_REF]. Rats were assigned into six groups, group1: normal control rats treated with physiological serum (65 mg/Kg BW), group 2: diabetic control rats treated with physiological serum, group 3: normal rats treated with aqueous crude extract, group 4: diabetic rats treated with aqueous crude extract, group 5: normal rats treated with fruit juice, group 6: diabetic rats treated with fruit juice.

Short term there was an increase in blood glucose two hours after injection, which reverts to normal within 3 hours. In the medium term, 15 days after intraperitoneal injection of 0.95 mg/Kg BW of aqueous crude Ficus carica L. fruit extract or 10 g/Kg BW by intra gastric administration of fruit juice, there was a decrease in blood glucose, which remains above the normal value. Despite this finding, the authors concluded for the anti-diabetic effect of extracts tested.

Authors reported also that there was a steady increase in weight over 14 days in rats treated with the aqueous crude extract, whereas in those treated by intra gastric administration of the fruit juice there was a non-significant decrease. There was a significant decrease in cholesterol and triglyceride concentrations in animals treated by intraperitoneal injection of aqueous crude Ficus carica L. extract, On the other hand, by intra gastric gavage, an insignificant increase was observed.

Other studies showed the hypoglycemic effect of aqueous leaves extract in streptozotocininduced diabetic rats probably by an extrapancreatic activity [START_REF] Irudayaraj | Antioxidant, antilipidemic and antidiabetic effects of ficusin with their effects on GLUT4 translocation and PPARγ expression in type 2 diabetic rats[END_REF][START_REF] Perez | Hypoglycaemic activity of an aqueous extract from Ficus carica (fig tree) leaves in streptozotocin diabetic rats[END_REF][START_REF] Pérez | A study on the glycaemic balance in streptozotocin -diabetic rats treated with an aqueous extract of Ficus carica (Fig tree) leaves[END_REF].

Hyoscyamus albus L.

Belonging to the Solanaceae family, it has been shown that a component contained in the plant constitutes an antidiabetic agent [START_REF] Bourebaba | Evaluation of antidiabetic effect of total calystegines extracted from Hyoscyamus albus[END_REF].

The antidiabetic effect of this alkaloid, calystegine, extracted from the seeds of Hyoscyamus albus L. was tested in vivo on streptozotocin induced diabetic mice for its antihyperglycemic effect. A hypoglycemic effect by an oral glucose tolerance test, the lipid profile and the histology of the pancreas were also studied [START_REF] Bourebaba | Evaluation of antidiabetic effect of total calystegines extracted from Hyoscyamus albus[END_REF].

In the glucose tolerance test, the mice were divided into 4 groups, two control groups receiving saline and glibenclamide 20 mg/Kg and two groups treated at doses of 10 mg/kg and 20 mg/Kg administered 30 minutes before administration of 2 g/Kg of glucose.

Five groups were used in the antihyperglycemic test, group 1: normal control group, group 2: diabetic control group (130 mg/Kg bw streptozotocin), group 3 and 4: diabetic treated groups at the dose of 10 mg/Kg and 20 mg/Kg, respectively, group 5: diabetic group treated with glibenclamide at the dose of 20 mg/Kg, groups received the extracts for a period of 20 days.

The results showed that Hyoscyamus albus L. seeds extract significantly decreased blood glucose compared to diabetic control group by 62.07% and 41.6% at doses of 10 and 20 mg/kg. Glibenclamide has a higher hypoglycemic effect than the groups treated with the calystegines [START_REF] Bourebaba | Evaluation of antidiabetic effect of total calystegines extracted from Hyoscyamus albus[END_REF].

The results of the antihyperglycemic effect showed that the extract caused a significant decrease in glucose concentrations at the doses of 10 mg/Kg and 20 mg/Kg compared to the diabetic and glibnclamide control groups respectively (70.5 %, 68.56 % and 16.5 %).

The treated groups showed non-significant difference in glucose concentrations compared to normal control group whereas there was a difference with the glibenclamide group compared to the normal control group at the end of the study.

The alkaloid extracted from the plant showed a significant decrease in lipid parameters with increase in HDL cholesterol and minimized streptozotocine damages on beta-cells of Langerhans islets [START_REF] Bourebaba | Evaluation of antidiabetic effect of total calystegines extracted from Hyoscyamus albus[END_REF].

According to the authors, this mechanism of action can be linked to the inhibition of liver glycogenolysis or may be related to its anti-enzymatic activity, which decreases post-prandial glucose concentrations.

Marrubium vulgare L.

Marrubium vulgare L., or Mariwat, as it is commonly named in Algeria (Eastern part), is a Lamiaceae used in the treatment of diabetes in Algeria (Hamza et al., 2009). Marrubium vulgare L. has been used for the treatment of a number of diseases. It is reported to have an antidiabetic and hypocholesterolemic effect [START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF].

Anti-inflammatory and analgesic [START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF], antispasmodic and vasorelaxant [START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF], hepatoprotective [START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF], antihypertensive [START_REF] El Badrai | Comparative study of the antihypertensive activity of Marrubium vulgare and of the dihydropyridine calcium antagonist amlodipine in spontaneously hypertensive rat[END_REF][START_REF] El Bardai | Pharmacological evidence of hypotensive activity of Marrubium vulgare and Foeniculum vulgare in spontaneously hypertensive rat[END_REF][START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF], antioxidant [START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF], antimicrobial and antifungal [START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF][START_REF] Zarai | The in-vitro evaluation of antibacterial, antifungal and cytotoxic properties of Marrubium vulgare L. essential oil grown in Tunisia[END_REF], antiasthmatic and expectorant [START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF], gastroprotective and antiulcer activities (Paula de [START_REF] De Oliveira | Gastroprotective activity of methanol extract and marrubiin obtained from leaves of Marrubium vulgare L. (Lamiaceae)[END_REF] have also been reported.

Four groups of Wistar rats were used: healthy control, diabetic control, diabetic rats treated with glibenclamide, diabetic rats treated with Marrubium vulgare L. extract. Oral administration of 100, 200 and 300 mg/Kg BW twice a day with aqueous extract from aerial part for 15 days in alloxan-induced diabetic rats (150 mg/Kg BW alloxan) showed a dosedependent hypoglycemic compared to glibenclamide respectively (187.330.82; 115.330.79; 136.000.89 vs. 120.671.21mg/dL) and antihyperlipidemic effect [START_REF] Boudjelal | Compositional analysis and in vivo anti-diabetic activity of wild Algerian Marrubium vulgare L. infusion[END_REF].

The Marrubium vulgare L. extracts at 200 and 300 mg were comparable to glibenclamide.

The authors hypothesized that flavonoids and verbascoside derivatives containing in the Marrubium vulgare L. extract caused the observed effects [START_REF] Boudjelal | Compositional analysis and in vivo anti-diabetic activity of wild Algerian Marrubium vulgare L. infusion[END_REF]. The duration of this study was short, and other studies on a model of type 2 diabetes would be interesting. The mechanisms of action of this plant remain unidentified.

Aqueous extract from Cecropia obtusifolia Bertol. and Marrubium vulgare L. were tested to evaluate a clinical effect in type 2 non-controlled diabetic patients [START_REF] Herrera-Arellanoa | Clinical trial of Cecropia obtusifolia and Marrubium vulgare leaf extracts on blood glucose and serum lipids in type 2 diabetics[END_REF]. Forty-three outpatients were included (with poor response to the conventional treatment). Patients affected by diabetic complications, pregnant woman, patients with gestational diabetes, type 1 diabetes and hospitalized patients were excluded. Patients maintained their medical treatment and there were randomly divided on two groups: 22 patients were treated with Ceropia obtusifolia Bertol. and 21 patients with Marrubium vulgare L., they received infusion of the dry leaves of the plant and their medical treatment for 21 days. The result showed that infusion of Marrubium vulgare L. reduces glucose levels by only 0.64 %, cholesterol by 4.16 % and triglycerides by 5.78 % (Herrera-Arellanoa et al.,

2004).

This result is in contradiction with those of [START_REF] Boudjelal | Compositional analysis and in vivo anti-diabetic activity of wild Algerian Marrubium vulgare L. infusion[END_REF] and does not confirm an antidiabetic effect of Marrubium vulgare L.. [START_REF] Elberry | Methanolic extract of Marrubium vulgare ameliorates hyperglycemia and dyslipidemia in streptozotocin-induced diabetic rats[END_REF] evaluated the methanolic extract of the aerial part of Marrubium vulgare L. in streptozotocin-induced diabetic rats on blood glucose, lipids and plasma insulin concentration. The methanolic extract of the aerial part of Marrubium vulgare L. at the dose of 500 mg/Kg/day was used for 28 days. Animals (male wistar rats) were divided into 4 groups; group 1: normal control received sodium citrate buffer; group 2: diabetic control received single dose CMC-Na (55 mg/Kg BW streptozotocin), the vehicle for the tested extract, group 3: glibenclamide group received a single dose of 5 mg/Kg glibenclamide; group 4: Marrubium vulgare L. group received a plant extract at the dose of 500 mg/Kg. The treatment was introduced on the 11 th day of the study. The results showed a reduction in plasma glucose concentrations in treated and glibenclamide groups compared to diabetic control respectively (33723.6; 34525.7 vs. 49831.3 mg/dL) after 28 days of treatment with an increase in plasma insulin concentrations in treated and glibenclamide groups compared to diabetic control (respectively 6.161.26; 8.472.39 vs.3.220.38 mg/dL). There was also an increase in skeletal muscle and liver glycogen content in diabetic rats treated with Marrubium vulgare L. methanolic extract probably related to the increase in plasma insulin due to the stimulation of insulin release.

Lipid profile shows decreased levels of total cholesterol and LDL-C and increased HDL-C levels due probably to a stimulation of the insulin secretion.

The authors explain the possible mechanism of action by the antioxidant effect of the plant due to its richness in polyphenol compounds such as flavonoids, the same hypothesis emitted by [START_REF] Boudjelal | Compositional analysis and in vivo anti-diabetic activity of wild Algerian Marrubium vulgare L. infusion[END_REF].

Recently, [START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF], in a review article offered a reassessment of the potential role of Marrubium vulgare (L). in diabetes mellitus type 2, and suggests a reevaluation of the clinical trial methodology to establish valid and definitive results.

Nigella sativa L.

From the Ranunculaceae family, widely used in traditional treatment in Algeria, known under the vernacular name "Sanouj" or "habba sawda", used in the treatment of diabetes (Allali et al., 2008;[START_REF] Bouzabata | Traditional treatment of high blood pressure and diabetes in Souk ahras district[END_REF][START_REF] Telli | An ethnopharmaclogical survey of plants used in traditional diabetes treatment in South-eastern Algeria (Ouargla province)[END_REF], hypoglycemic and hypotensive effect [START_REF] Bouzabata | Traditional treatment of high blood pressure and diabetes in Souk ahras district[END_REF], and antioxidant capacity [START_REF] Houcher | Effects of methanolic extract and commercial oil of Nigella sativa L. on blood glucose and antioxidant capacity in alloxan-induced diabetic rats[END_REF].

The antihyperglycemic and antioxidant effect of Nigella sativa L. and its oil were studied by [START_REF] Houcher | Effects of methanolic extract and commercial oil of Nigella sativa L. on blood glucose and antioxidant capacity in alloxan-induced diabetic rats[END_REF]. The methanolic crude extract and the commercial oil of plant seeds were tested in alloxan-induced diabetic rats for 25 days orally. Animals were divided into five groups, group 1: normal control group received saline solution, group 2: diabetic control group received saline solution and alloxan (150 mg/Kg BW), group 3 and group4: diabetic group treated with 270 mg/Kg BW and 810 mg/Kg BW respectively of Nigella sativa L. crude extrat, group 5: diabetic group treated with 1.5 mL/Kg of Nigella sativa L. oil. Results

showed that the dose of 270 mg/Kg had no effect. However significant decreases in blood glucose after 10 days of treatment (58.9 %) and at the end of the study (73.27 %) were demonstrated. This result may be due to the inhibition of the enzymes responsible for gluconeogenesis in the liver according to the authors [START_REF] Houcher | Effects of methanolic extract and commercial oil of Nigella sativa L. on blood glucose and antioxidant capacity in alloxan-induced diabetic rats[END_REF].

Olea europaea L.

Olea europaea L. the olive tree, is a typical fruit tree widely cultivated in the Mediterranean area, belonging to Oleaceae family. In Algeria olives are used as food that people put in prepared dishes and in many foods and even consume only with bread during breakfast or snacks. It is cited in the ethnobotanical surveys that the plant is used in the treatment of diabetes [START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF][START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF][START_REF] Miara | Phytothérapie et taxonomie des plantes médicinales spontanées dans la région de Tiaret (Algérie)[END_REF]. Olea europaea L., possesses antimicrobial activity, cardiovascular disorders, antidiabetic activity and hypolipidemic properties [START_REF] Ben Salem | Pharmacological activities of Olea europaea L. leaves[END_REF], anti-inflammatory activity [START_REF] Ben Salem | Pharmacological activities of Olea europaea L. leaves[END_REF][START_REF] Liu | Olive leaf extract suppresses messenger RNA expression of proinflammatory cytokines and enhances insulin receptor substrate 1 expression in the rats with streptozotocin and high-fat diet-induced diabetes[END_REF], antioxidant activity [START_REF] Ben Salem | Pharmacological activities of Olea europaea L. leaves[END_REF][START_REF] Jemai | Antidiabetic and antioxidant effects of hydroxytyrosol and oleuropein from olive leaves in alloxan-diabetic rats[END_REF].

The medicinal value of this oil has been recognized. Olive leaves have been used to treat diabetic hyperglycemia and are considered antidiabetic [START_REF] Ahmadvand | Hypoglycemic, hypolipidemic and antiatherogenic effects of oleuropein in alloxaninduced Type 1 diabetic rats[END_REF][START_REF] Al-Azzawie | Hypoglycemic and antioxidant effect of oleuropein in alloxan-diabetic rabbits[END_REF][START_REF] Ben Salem | Pharmacological activities of Olea europaea L. leaves[END_REF][START_REF] Hadrich | Oleuropein activated AMPK and induced insulin sensitivity in C2C12 muscle cells[END_REF][START_REF] Jemai | Antidiabetic and antioxidant effects of hydroxytyrosol and oleuropein from olive leaves in alloxan-diabetic rats[END_REF][START_REF] Liu | Olive leaf extract suppresses messenger RNA expression of proinflammatory cytokines and enhances insulin receptor substrate 1 expression in the rats with streptozotocin and high-fat diet-induced diabetes[END_REF][START_REF] Wainstein | Olive leaf extract as a hypoglycemic agent in both human diabetic subjects and in rats[END_REF].

Two Algerian Olea europaea L. fruit extracts from different cultivars have been studied in vitro for their antioxidant and efficiency to inhibit α-amylase and α-glucosidase [START_REF] Dekdouk | Phenolic compounds from Olea europaea L. possess antioxidant activity and inhibit carbohydrate metabolizing enzymes in vitro[END_REF]. The enzymatic inhibition of Olea europaea L. extracts is considerably higher than the enzymatic inhibition reported for some plants used in the treatment of diabetes, as reported by [START_REF] Dekdouk | Phenolic compounds from Olea europaea L. possess antioxidant activity and inhibit carbohydrate metabolizing enzymes in vitro[END_REF]. The inhibition of α-amylase and α-glucosidase may be one of the mechanisms involved in the hypoglycemic effect of Olea europaea L. fruit [START_REF] Loizzo | In vitro inhibitory activities of plants used in Lebanon traditional medicine against angiotensin converting enzyme (ACE) and digestive enzymes related to diabetes[END_REF].

In vitro, [START_REF] Komaki | Identification of anti-α-amylase components from olive leaf extracts[END_REF] showed the inhibitory action of an ethanol extract of olive leaves on the activity of human amylase. Anti α-amylase components (luteolin and oleanolic acid) have an inhibitory effect on postprandial blood glucose increase in diabetic rats (type 2 diabetes, GK/JcL). Olive leaves suppressed the elevation of blood glucose after oral administration of starch in borderline volunteers [START_REF] Komaki | Identification of anti-α-amylase components from olive leaf extracts[END_REF]. Authors suggest that olive leaves may be a useful food supplement for the prevention of diabetes.

Recently, [START_REF] Hadrich | The α-glucosidase and α-amylase enzyme inhibitory of hydroxytyroseol and oleuropein[END_REF] also suggest that hydroxytyrosol and oleuropein purified from olive leaves are two potentially effective α-glucosidase inhibitors with (IC 50 value of 150 M) for the management of postprandial hyperglycemia.

Inhibition of α-amylase and α-glucosidase (enzyme kinetic studies using Lineweave-Burk) by the plant extracts cited above suggests that these plants may help reduce release and absorption of glucose in the small intestine and thus provide a beneficial effect on diabetes by improving postprandial glycemic response.

Various studies showing the in vivo antihyperglycemic and antilipidemic effect of Olea europaea L. in alloxan or streptozotocine diabetic rats [START_REF] Ahmadvand | Hypoglycemic, hypolipidemic and antiatherogenic effects of oleuropein in alloxaninduced Type 1 diabetic rats[END_REF][START_REF] Eidi | Antidiabetic effect of Olea europaea L. in normal and diabetic rats[END_REF][START_REF] El-Amin | Anti-diabetic effect of Murraya koenigii (L.) and Olea europaea (L.) leaf extracts on streptozotocin induced diabetic rats[END_REF][START_REF] Jemai | Antidiabetic and antioxidant effects of hydroxytyrosol and oleuropein from olive leaves in alloxan-diabetic rats[END_REF][START_REF] Wainstein | Olive leaf extract as a hypoglycemic agent in both human diabetic subjects and in rats[END_REF], alloxan diabetic rabbits (Al-Azzawie and Alhamdani, 2006), rats with type 2 diabetes induced by high fat diet [START_REF] Liu | Olive leaf extract suppresses messenger RNA expression of proinflammatory cytokines and enhances insulin receptor substrate 1 expression in the rats with streptozotocin and high-fat diet-induced diabetes[END_REF] and in vitro studies [START_REF] Hadrich | Oleuropein activated AMPK and induced insulin sensitivity in C2C12 muscle cells[END_REF]. Very limited human studies have focused on the effect of the Olea europaea L. [START_REF] Wainstein | Olive leaf extract as a hypoglycemic agent in both human diabetic subjects and in rats[END_REF]. These results suggest that the antidiabetic effect of Olea europaea L. might be due to their antioxidant activities reducing the oxidative stress [START_REF] Al-Azzawie | Hypoglycemic and antioxidant effect of oleuropein in alloxan-diabetic rabbits[END_REF][START_REF] El-Amin | Anti-diabetic effect of Murraya koenigii (L.) and Olea europaea (L.) leaf extracts on streptozotocin induced diabetic rats[END_REF][START_REF] Jemai | Antidiabetic and antioxidant effects of hydroxytyrosol and oleuropein from olive leaves in alloxan-diabetic rats[END_REF], by the reduction of starch digestion and absorption [START_REF] Wainstein | Olive leaf extract as a hypoglycemic agent in both human diabetic subjects and in rats[END_REF], by suppressing mRNA expression of pro-inflammatory cytokines and by increasing insulin receptor substrate 1 expression [START_REF] Liu | Olive leaf extract suppresses messenger RNA expression of proinflammatory cytokines and enhances insulin receptor substrate 1 expression in the rats with streptozotocin and high-fat diet-induced diabetes[END_REF] or by a beneficial role in glucose metabolism with stimulated insulin sensitivity [START_REF] Hadrich | Oleuropein activated AMPK and induced insulin sensitivity in C2C12 muscle cells[END_REF].

(Al-Attar and Alsalmi, 2017) confirmed the protective effects of leaves extract on streptozotocin-induced diabetes in male rats during eight weeks. The experimental rats were divided into six groups: normal healthy control received saline solution; diabetic group (60 mg/Kg BW streptozotocin); diabetic rats administered orally with olive leaves extract at low dose (200 mg/Kg BW/day); diabetic rats treated with high dose of leaves extract (400 mg/Kg BW/day); non diabetic received saline solution and treated with leaves extract at the dose of 200 mg/Kg BW/day); non diabetic received saline solution and treated with leaves extract at the dose of 400 mg/Kg BW/day). Results showed that olive leaves extracts at low dose like high dose improved glucose concentrations, insulin, insulin receptor substrate 1(IRS1) and insulin receptor A (IRA), protein and lipid profiles, cardiac markers, oxidation processes and protected the pancreatic histopathological changes. The most important effect is noted in rats treated with the highest dose of olive leaves extract.

The authors did not study the mechanisms of actions but they suggested possible mechanisms and they attributed the protective effects of olive leaves extract to the antioxidant activities and its active constituents.

For this plant we have not found experimental studies in Algeria, the only study is an in vitro study on the Olea europaea L. Algerian plant [START_REF] Dekdouk | Phenolic compounds from Olea europaea L. possess antioxidant activity and inhibit carbohydrate metabolizing enzymes in vitro[END_REF]. Other pharmacological studies with Olea europaea L. fruit extracts from Algeria are necessary because there is a difference between the oils in different regions of Algeria. In vitro testing should be completed by pharmacological studies.

Pistacia lentiscus L.

Family Anacardiaceae, in Algeria Pistacia lentiscus L. oil is widely used in traditional treatment, beneficial for health whether in external or internal use. Very well known in Algeria in the treatment of burns, skin, and even internally such as sore throat. The oil has antioxidant [START_REF] Benhammou | Antioxidant and antimicrobial activities of the Pistacia lentiscus and Pistacia atlantica extracts[END_REF][START_REF] Chryssavgi | Essential oil composition of Pistacia lentiscus L. and Myrtus communis L.: Evaluation of antioxidant capacity of methanolic extracts[END_REF] and antimicrobial properties [START_REF] Benhammou | Antioxidant and antimicrobial activities of the Pistacia lentiscus and Pistacia atlantica extracts[END_REF]. [START_REF] Cherbal | Antidiabetic and hypolipidemic activities of Algerian Pistacia lentiscus L. leaves extract in alloxan-induced diabetic rats[END_REF] showed the antidiabetic and hypolipidemic effect of Algerian Pistacia lentiscus L. methanolic leaves extract in alloxan-induced diabetic rats for two weeks by in vivo and in vitro studies. Rats were divided into four groups, group1: normal rats, group 2: alloxan diabetic group (150 mg/Kg BW), group 3: diabetic rats treated with Pistacia lentiscus L. leaves, group 4: diabetic rats treated with glibenclamide (2.5 mg/Kg BW). Authors tested also the antidiabetic effect of Pistacia lentiscus L. in vitro by α-amylase (inhibition of the enzyme), sucrose and glucose uptake by yeast cells.

The Pistacia lentiscus L. methanolic leaves extract reduced plasma glucose concentrations in the treated group to 36 % and 34 % in glybenclamide group, with an increase in plasma insulin concentrations (94% and 96%) compared to alloxan diabetic group after 14 th day. The extract decreased also lipids concentrations to normal values.

Pistacia lentiscus L. methanolic leaves possess higher inhibition activity on α-amylase (IC 50 =5.81 mg/ml) than sucrose (IC 50 =9.32 mg/ml) in a dose dependent manner. The authors justified the antidiabetic effect by the composition of the extract, caffeic and gallic acids that have an effect in diabetes according to the literature, by stimulating insulin secretion or by protecting the function of beta celles or by inhibiton of carbohydrate hydrolyzing [START_REF] Cherbal | Antidiabetic and hypolipidemic activities of Algerian Pistacia lentiscus L. leaves extract in alloxan-induced diabetic rats[END_REF].

Trigonella foenum-graecum L. (TFG)

Trigonella foenum-graecum L. (TFG), Family Fabaceae, widely used as a spice and condiment is also commonly used in the treatment of diabetes. It has been reported that TFG seed extract decreases serum triiodothyronine concentration in rats and mice [START_REF] Panda | Inhibition of triiodothyronine production by fenugreek seed extract in mice ans rats[END_REF].

In Algeria, it is known as halba or helba, and used in the treatment of diabetes (Hamza et al., 2009;[START_REF] Hamza | Preventive and curative effect of Trigonella foenum-graecum L. seeds in C57BL/6J models of type 2 diabetes induced by high-fat diet[END_REF]. The hypoglycemic effect of TFG is its most studied effect. It has been demonstrated in healthy rats or mice, experimentally induced diabetic rats or mice (alloxan or streptozotocin models) [START_REF] Ajabnoor | Effect of Trigonella foenum-graecum on blood glucose levels in normal and alloxan-diabetic mice[END_REF][START_REF] Broca | 4-Hydroxyisoleucine: experimental evidence of its insulinotropic and antidiabetic properties[END_REF][START_REF] Gad | Biochemical study of the anti-diabetic action of the Egyptian plants fenugreek and balanites[END_REF][START_REF] Handa | Effects of fenugreek seed extract in obese mice fed a high-fat diet[END_REF][START_REF] Hannan | Soluble dietary fibre fraction of Trigonella foenum-graecum (fenugreek) seed improves glucose homeostasis in animal models of type 1 and type 2 diabetes by delaying carbohydrate digestion and absorption, and enhancing insulin action[END_REF][START_REF] Kannappan | Insulin sensitizing actions of fenugreek seed polyphenols, quercetin and metformin in a rat model[END_REF][START_REF] Khosla | Effect of Trigonella foenum-graecum (Fenugreek) on blood glucose in normal and diabetic rats[END_REF][START_REF] Mowla | Antihyperglycemic effect of Trigonella foenum-graecum (fenugreek) seed extract in alloxan-induced diabetic rats and its use in diabetes mellitus: a brief qualitative phytochemical and acute toxicity test on the extract[END_REF][START_REF] Raju | Trigonella foenumgraecum (fenugreek) seed powder improves glucose homeostasis in alloxan diabetic rat tissues by reversing the altered glycolytic, gluconeogenic and lipogenic enzymes[END_REF][START_REF] Sharma | Administration of fenugreek seed extract produces better effects in the glibenclamide-induced inhibition in hepatic lipid peroxidation: an in vitro study[END_REF][START_REF] Vats | Effect of T. foenum-graecum on glycogen content of tissues and the key enzymes of carbohydrate metabolism[END_REF][START_REF] Vijayakumar | The hypoglycaemic activity of fenugreek seed extract is mediated through the stimulation of an insulin signalling pathway[END_REF][START_REF] Xue | Effect of Trigonella foenum-graecum (fenugreek) extract on blood glucose, blood lipid and hemorheological properties in streptozotocin-induced diabetic rats[END_REF][START_REF] Yadav | Complementary and comparative study on hypoglycemic and antihyperglycemic activity of various extracts of Eugenia jambolana seed, Momordica charantia fruits, Gymnema sylvestre, and Trigonella foenum-graecum seeds in rats[END_REF][START_REF] Zia | Evaluation of the oral hypoglycaemic effect of Trigonella foenum-graecum L. (methi) in normal mice[END_REF]; dogs [START_REF] Broca | 4-Hydroxyisoleucine: experimental evidence of its insulinotropic and antidiabetic properties[END_REF][START_REF] Ribes | Effects of fenugreek seeds on endocrine pancreatic secretions in dogs[END_REF][START_REF] Ribes | Antidiabetic effects of subfractions from fenugreek seeds in diabetic dogs[END_REF][START_REF] Valette | Hypocholesterolaemic effect of fenugreek seeds in dogs[END_REF]; in healthy and diabetic patients [START_REF] Abdel-Barry | Hypoglycaemic effect of aqueous extract of the leaves of Trigonella foenum-graecum in healthy volunteers[END_REF][START_REF] Gupta | Effect of Trigonella foenum-graecum (fenugreek) seeds on glycaemic control and insulin resistance in type 2 diabetes mellitus: a double blind placebo controlled study[END_REF][START_REF] Kassaian | Effect of fenugreek seeds on blood glucose and lipid profiles in type 2 diabetic patients[END_REF][START_REF] Madar | Glucose-lowering effect of fenugreek in non-insulin dependent diabetics[END_REF][START_REF] Rafraf | Effect of fenugreek seeds on serum metabolic factors and adiponectin levels in type 2 diabetic patients[END_REF][START_REF] Raghuram | Effect of fenugreek seeds on intravenous glucose disposition in non-insulin dependant diabetic patients[END_REF][START_REF] Sharma | Effect of fenugreek seeds on blood glucose and serum lipids in type I diabetes[END_REF] and in vitro [START_REF] Al-Habori | In vitro effect of fenugreek extracts on intestinal sodium-dependent glucose uptake and hepatic glycogen phosphorylase A[END_REF][START_REF] Broca | 4-Hydroxyisoleucine: experimental evidence of its insulinotropic and antidiabetic properties[END_REF][START_REF] Gad | Biochemical study of the anti-diabetic action of the Egyptian plants fenugreek and balanites[END_REF][START_REF] Sharma | Administration of fenugreek seed extract produces better effects in the glibenclamide-induced inhibition in hepatic lipid peroxidation: an in vitro study[END_REF][START_REF] Srichamroen | In vitro intestinal glucose uptake is inhibited by galactomannan from Canadian fenugreek seed (Trigonella foenum graecum L) in genetically lean and obese rats[END_REF][START_REF] Vijayakumar | The hypoglycaemic activity of fenugreek seed extract is mediated through the stimulation of an insulin signalling pathway[END_REF]. Most models of diabetes on which TFG was tested were experimentally induced by streptozotocin or alloxan, which results in models closer to type 1 diabetes than the type 2 diabetes that is more prevalent in human adults. In addition most studies were in established diabetes, and very few during the development of diet-induced diabetes. [START_REF] Haeri | Non-insulin dependent anti-diabetic activity of (2S, 3R, 4S) 4-hydroxyisoleucine of fenugreek (Trigonella foenum graecum) in streptozotocin-induced type I diabetic rats[END_REF] has identified the hypoglycemic effect of 4-hydroxyleucin in the antidiabetic effect of TFG.

However, there are very limited studies of TFG in animal models of type 2 diabetes. [START_REF] Hamza | Preventive and curative effect of Trigonella foenum-graecum L. seeds in C57BL/6J models of type 2 diabetes induced by high-fat diet[END_REF] used high fat diet induced diabetes mice during the development and with established diabetes. Oral administration of 2g/Kg/ BW hydro-alcoholic plant extracts of TFG in type 2 diabetes induced with high fat diet (HFD) for 8 months (curative study) and 5 months (preventive study). Male C57BL/6J mice were divided into three groups in each study: control group fed standard diet, group fed high fat diet and group fed high fat diet treated with TFG extract. TFG extract produced significantly decreased plasma glucose, insulin and insulin resistance as well as some lipid parameters (triglycerides and total cholesterol) in both preventive and curative studies. Body weight and calorie intake were not different between treated and untreated mice [START_REF] Hamza | Preventive and curative effect of Trigonella foenum-graecum L. seeds in C57BL/6J models of type 2 diabetes induced by high-fat diet[END_REF]. The reduction of plasma glucose was most probably by an effect on insulin resistance or glucose metabolism [START_REF] Hamza | Preventive and curative effect of Trigonella foenum-graecum L. seeds in C57BL/6J models of type 2 diabetes induced by high-fat diet[END_REF]. This can be considered as one of the mechanisms by which this extract can regulate glucose concentration. However, this result does not exclude the other mechanisms regulating the peripheral glucose homeostasis.

The effect of this extract on lipid tissue deposition was studied and results showed minimal or no significant effect on steatosis [START_REF] Hamza | Effect of Centaurium erythraea Rafn, Artemisia herba-alba Asso and Trigonella foenum-graecum L. on liver fat accumulation in C57BL/6J mice with high-fat diet-induced type 2 diabetes[END_REF], despite the extract improves the lipid profile and especially triglycerides. This can be explained by the number of mice used and therefore a lack of power.

General discussion of the pharmacology section

In general the duration of the studies is short (10, 15, and 21 days); the numbers of animals in certain studies are low and do not reach 10 animals per lot; positive controls are not used often, resulting in weak conclusions.

High doses were used in these short-terms tudies, whereas lower doses over a longer period may be more effective.

The model used in most cases is an alloxan or streptozotocin model that creates absolute or relative insulin depletion. It is more a model of type 1 diabetes than type 2 diabetes which is characterized by increased insulin secretion and insulin resistance. It may not be the optimal model for the study of these plants in human type 2 diabetes. High-fat and high-glucose diets would have beeen preferable.

In the majority of the pharmacological studies the mode of action is not studied. The authors rely on hypotheses from the literature rather than explore the mechanisms of actions in parallel to the pharmacological studies.

Further pharmacological studies are needed to confirm potential antidiabetic action shown by in vitro studies, and will eventually need to be completed by clinical data.

The active components also are usually not idenified. There may be an analysis of the chemical composition of plant extracts, but the authors explain an antidiabetic effect by the action of these compounds as described in the literature, without testing the components they have identified.

The priority at present would be to identify the active components and especially to study the mechanism or mechanisms of action of these plant extracts, select the most promising plants to study and determine the mechanisms of action, before testing these extracts in humans by clinical trials and drawing conclusions as to the therapeutic value of these plants.

There are guidelines for evaluating efficacy and safety of medicines including herbals, as well as operational guidelines for clinical trials. It is important to comply with these requirements also in the field of traditional medicine.

Table 2 here

Toxicological evidence

The use of medicinal plants is not always benign and can cause toxicity even if some plants may have a protective effect on certain organs such as the liver [START_REF] Elberry | Methanolic extract of Marrubium vulgare ameliorates hyperglycemia and dyslipidemia in streptozotocin-induced diabetic rats[END_REF]. Toxic effects are usually dose-related. It is therefore important to carry out toxicology tests in parallel with the study of the anti-diabetic effect. General behavioral adverse effects, mortality, and latency of mortality have been determined for some plants. Sections of liver and kidney have also been examined histologically for any signs of organ damage at the end of the treatment.

In general, the literature search showed no toxicological documentation on the antidiabetic plants used in Algeria cited here, by ethnobotanical and pharmacological studies. Such information on potential toxicity can however be found elsewhere. Diabetics used certain toxic plants such: Thapsia garganica L., Aristolochia longa L., Bryonia dioica Jacq, and in this paper we cited all the plants that are used even if they are toxic.

The plants: Ammoides pusilla, Anabasis articulata (Forssk.) Moq., Artemisia absinthium L., Ajuga iva (L.) Schreb., Balanites aegyptiaca (L.) Delile, Centaurium erythreae Rafn, Marrubium vulgare L., Salsola baryosma (Schult.) Dandy, Anacyclus pyrethrum (L.) Lag., Ficus carica L., Atriplex halimus L. and Olea europaea L. have been the subject of toxicological studies, which showed no toxic effect and no changes indicating obvious toxicities or behavioral changes, nor in hematological and biochemical parameters [START_REF] Ben Salem | Pharmacological activities of Olea europaea L. leaves[END_REF][START_REF] Chikhi | Antidiabetic activity of aqueous leaf extract of Atriplex halimus L. (Chenopodiaceae) in streptozotocin-induced diabetic rats[END_REF][START_REF] El-Hilaly | Hypoglycaemic effect of the lyophilized aqueous extract of Ajuga iva in normal and streptozotocin diabetic rats[END_REF][START_REF] El-Hilaly | Vasorelaxant effect of the aqueous of Ajuga iva in rat aorta[END_REF][START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF][START_REF] Irudayaraj | Antioxidant, antilipidemic and antidiabetic effects of ficusin with their effects on GLUT4 translocation and PPARγ expression in type 2 diabetic rats[END_REF][START_REF] Manouze | Antiinflammatory, antinociceptive, and antioxidant Activities of Methanol and Aqueous Extracts of Anacyclus pyrethrum Roots[END_REF][START_REF] Mohamed | Some pharmacological and toxicological studies on Balanites aegyptiaca bark[END_REF][START_REF] Muto | Thirteen-week repeated dose toxicity study of wormwood (Artemisia absinthium) extract in rats[END_REF][START_REF] Selles | Anti-diabetic activity of aqueous roots extract of Anacyclus pyrethrum L. streptozotocin-induced diabetic rats[END_REF][START_REF] Taha | Brine shrimp bioassay of ethanol extracts of Sesuvium verrucosum, Salsola baryosma and Zygophyllum quatarense medicinal plants from Bahrain[END_REF][START_REF] Tahraoui | Acute and sub-chronic toxicity of a lyophilised aqueous extract of Centaurium erythraea in rodents[END_REF][START_REF] Villanueva | A reassessment of the Marrubium vulgare L. herb's potenti l role in di betes mellitus type 2: First results guide the investigation toward new horizon[END_REF] Aqueous and butanol extracts of Anviella radiata Coss. & Durieu were not toxic on in vitro cell cultures [START_REF] Kandouli | Antidiabetic, Antioxidant and anti inflammatory properties of water and n-butanol soluble extracts from Saharian Anvillea radiata in high-fat-diet fed mice[END_REF].

Other plants such as: Nerium oleander L., Citrullus colocynthis L., Artemisia herba-alba Asso, Aloe vera (L.) Burm.f., Peganum harmala L., Ricinus communis L., toxicological studies have demonstrated the presence of toxic effects [START_REF] Adam | Toxicity of Nerium oleander and Rhazya stricta in Najdi sheep: hematologic and clinicopathologic alterations[END_REF][START_REF] Almasad | Reproductive toxic effects of Artemisia herbaalba ingestion in female Spague-Dawley rats[END_REF][START_REF] Guo | Aloe vera: A review of toxicity and adverse clinical effects[END_REF][START_REF] Page | Hypoglycemia associated with oleander toxicity in a dog[END_REF][START_REF] Shaikh | Antimicrobial and toxicological studies on fruit pulp of Citrullus colocynthis L[END_REF] [START_REF] Benzeid | Inventory of toxic plants in Morocco: An overview of the botanical, biogeography, and phytochemistry studies[END_REF][START_REF] Sadr Mohammadi | Peganum harmala (Aspand) intoxication; a case report[END_REF] [START_REF] Achour | Peganum harmala L. poisoning and pregnancy: two cases in Morocco[END_REF]. Artemisia herba-alba Asso, causes adverse effect on the reproductive system and fertility. However, the other plants cited in Tables 1 and2 have not been studied for toxicity.

Conclusion

Traditional herbal medicines are a common alternative in the treatment of diabetes. In Algeria, many diabetic subjects use traditional herbal remedies despite or in addition to medicinal drugs.

Many plants are reported as used to treat diabetes, but there are only few pharmacological studies and no clinical studies. In vitro studies only focus on the inhibitory activity of Alphaamylase and alpha glucosidase. There are very few toxicological studies despite the known toxicity of some of these plants. These need to be developed in parallel with the pharmacological studies so as to use these plants without risks of intoxications or excessive undesirable effects.

The quality of the studies is often poor, lacking details on the methodology. Positive control groups are not always used, the number of animals per batch sometimes is not mentioned, results or figures are missing. No published study has demonstrated the mechanism of action of the plants tested, which are usually simply hypothesised.

The priority is not to be satisfied only with experimental pharmacological studies, but to determine the active compounds, and the mechanism(s) of action.

We did find some plants, which had never been mentioned in previous publications for the traditional treatment of diabetes.

In Algeria, the frequency of diabetes is continuously increasing. Diabetic patients treat themselves with the usual medicinal drugs but also use in parallel medicinal plants. Diabetic patients also use other means such as "elhidjama" bleeds according to the lunar month.

Diabetic patients and herbalists believe in natural plant treatment to avoid drugs and cure diabetes. This use of treatment with plants remains often undiscussed, limited to diabetic subjects and herbalists because medical doctors are most often against this use or only authorize it while patients stay on drug treatment. 

  Schult.; Anvillea radiata Coss. & Durieu, Asteriscus graveolens (Forssk.) Less., Pulicaria crispa Sch.Bip., Pulicaria undulata (L.) C.A.Mey., Balanites aegyptiaca. (L.) Delile, Peganum harmala L., Zygophyllum album L.f.; Capparis spinosa L.; Cistanche tinctoria (Forssk.) Beck; Citrullus colocynthis (L.) Schrad.; Globularia alypum L., Marrubium deserti (Noë) Coss., Teucrium polium L. subsp., Myrtus nivellii Batt. & Trab., Nerium oleander L., Paronychia arabica (L.) DC, Pituranthos scoparius. (Coss. & Durieu) Schinz, Ricinus communis L., Salvadora persica L.; Periploca laevigata Aiton, Solenostemma oleifolium (Neck.) Bullock & E.A.Bruce; Ziziphus lotus (L.) Lam.

  several medicinal plants used in herbal medicine in the region, especially by elderly women: Apiaceae: Deverra scoparia Coss. & Durieu.; Apocynaceae: Solenostemma argel Delile Hayne. Asteraceae: Artemisia campestris L. subsp glutinosa; Chamomilla pubescens (Desf.) Alavi; Artemisia; herba-alba Asso ; Cotula cinerea Dellile.; Brassicaceae: Eruca sativa Mill.; Curcubitaceae: Citrullus colocynthis (L.) Schrad.; Euphorbitaceae: Ricinus communis L.; Fabaceae: Acacia arabica (Lam.) Willd.; Trigonella foenum-graecum L., Cassia italica (Mill.) F.W.Andrews; Lamiaceae: Teucrium polium L. subsp.; Lythraceae: Lawsonia inermis L.; Poaceae: Cymbopogon schoenanthus (L.) Spreng.; Rhamnaceae: Ziziphus lotus L. subsp. saharae Batt.; Salvadoraceae: Salvadora persica L.

  showed that non-insulin dependant patients used more medicinal plants than insulin-dependant patients. The five most often used plants in the treatment of diabetes were: Trigonella foenum-graecum L.; Citrullus colocynthis (L.) Schrad.; Saccocalyx satureioides Coss. & Durieu; Berberis vulgaris L. and Aloe vera (L.) Burm. f. In North Western and South Western of Algeria (Azzi et al., 2012), diabetics used medicinal plants alone or in association with the medicinal treatment of diabetes. Authors identified 60 medicinal plants belonging to 32 families, of which the most cited were: Trigonella foenumgraecum L.; Rosmarinus officinalis L., Origanum compactum Benth.; Citrullus colocynthis (L.) Schrad.; Tetraclinis articulata (Vahl) Mast.; Artemesia herba-alba Asso; Punica granatum L. The plants families most used were: Asteraceae, Lamiaceae and Apiaceae.

  Algeria), an ethnobotanical study identified 167 medicinal plants, divided into 59 families. The most commonly used plants in the treatment of different diseases were: Rosmarinus officinalis L., Artemisia herba-alba Asso, Mentha spicata L., Thymus vulgaris L., Juniperus phoenicea L., Lavandula officinalis Chaix , Pimpinella anisum L., Cuminum cyminum L., Peganum harmala L.. Plants used in the treatment of diabetes as cited by surveyed subjects were: Atriplex halimus L.; Nerium oleander L.; Artemisia campestris L.; Echinops spinosus L.; Pallenis spinosa (L.) Cass; Juniperus communis L.; Astragalus armatus Willd.; Trigonella foenum-graecum L.; Medicago sativa L.; Lavandula officinalis Chaix; Salvia officinalis L.; Citrullus colocynthis (L.) Schrad. ; Asphodelus tenuifolius Cav.; Abelmoschus esculentus (L.) Moench; Eucalyptus globulus Labill.; Ammi visnaga L. Lam.; Cistanche phelypaea (L.) Cout.; Avena sativa L.; Hordeum vulgare L.; Prunus amygdalus var. dulcis (Borkh. ex DC.) Koehne; Citrus x aurantium L.

  . Ethnobotanical studies mostly concerned the North and North Sahara. Central north has not been studied. Further studies are needed to obtain more information on traditional diabetes treatment in other parts of Algeria. Such studies in the other regions of Algeria will provide an inventory of all medicinal Algerian plants used in the treatment of diabetes. This may open other perspectives for their pharmacological studies and the discovery of new molecules to treat diabetes and improve quality of life of diabetic subjects. In general, the most used families in the treatment of diabetes are Asteraceae, Lamiaceae, Apiaceae and Fabaceae and the most widely used plants are Trigonella foenum-graecum L.; Citrullus colocynthis (L.) Schrad.; Artemisia herba-alba Asso; Zygophyllum album L.f.; Ajuga iva (L.) Schreb.; Salvia officinalis L. Other plants are mentioned for the first time in the treatment of diabetes: Salsola vermiculata L.*; Salsola baryosma (Schult.) Dandy*; Phillyrea angustifolia L.*; Pistacia lentiscus L.*; Olea europaea var. sylvestris (Mill.) Lehr*, Ononis angustissima Lam.*; Hyoscyamus albus L.*; Helianthemum lippii (L.) Dum.Cours.*, Helianthemum kahiricum Delile*; Hammada elegans (Bunge) Botsch.*, Genista corsica (Loisel.) DC.*; Equisetum arvense L.*; Cistus sp.*; Chrysanthemum fuscatum Desf.*; Aloe succotrina Lam.*; Anthemis arvensis L.. * Some of these plants are known for their toxicity, e.g., Thapsia garganica L., Nerium oleander L., Aristolochia longa L., Citrullus colocynthis L., Bryonia dioica Jacq and Ricinus communis L.. Despite this, diabetic patients use them, maybe because they are not aware of this toxicity, or they use them at low doses.

3. 3 . 1 .

 31 Agathophora alopecuroides (Delile) Fenzl ex Bunge , Anabasis articulata (Forssk.) Moq., Hammada elegans (Bunge) Botsch., Helianthemum kahiricum Delile, Salsola baryosma (Schult.) Dandy, Salsola vermiculata L.

  Algerian plants: Agathophora alopercuroides (Moq.) Bunge, Anabasis articulata (Forssk.) Moq., Hammada elegans (Bunge) Botsch, Helianthemum kahiricum Delile, Salsola baryosma (Schult.) Dandy, Salsola vermiculata L. and Helianthemum kahiricum Delile on αglucosidase (the reduced release of sugars was quantified by the dinitrosalicylate method) and α-amylase enzyme inhibiting activity. Salsola baryosma (Schult.) Dandy, Agathophora alopercuroides (Moq.) Bunge and Hammada elegans (Bunge) Botsch. were found to be the most promising. All phenolic plant extracts were found to dose-dependently inhibit αglucosidase and α-amylase. A powerful inhibition of α-glucosidase and α-amylase was obtained with Anabasis articulata (Forssk.) Moq., Agathophora alopecuroides (Delile) Fenzl ex Bunge * and helianthemum kahiricum Delile, especially strongly with Salsola baryosma (Schult.) Dandy and Agathophora alopecuroides (Delile) Fenzl ex Bunge *. Phenolic compounds from these plants could be promising for potential application in type 2 diabetes.

  confirmed the antihyperglycemic activity of Anvillea radiata Coss. & Durieu in streptozotocin-induced diabetic rats (65 mg/Kg BW), compared to glibenclamide. Anvillea radiata Coss. & Durieu aqueous extract reduced blood glucose significantly from 22.150.98 mmol/L to 14.001.89 mmol/L after 6 hours and after 15 days from 22.150.98 mmol/L to 4.391.29 mmol/L in diabetic rats as compared to the initial values of blood glucose concentrations, without effect in normal rats. A sigificant reduction was observed in the area under the curve in groups treated with Anvillea radiata Coss. & Durieu aqueous extract or glibenclamide compared to control.
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  Experimentation includes 13 lots of rats divided into normal groups: control, untreated aqueous group, defatted aqueous group, methanol group, ethyl acetate and n-butanol and streptozotocin groups: control, glibenclamide group, untreated aqueous group, defatted aqueous group, methanol group, ethyl acetate and n-butanol. Seeds extracts of Citrullus colocynthis L. lowered blood glucose in streptozotocin rats in the short-term: Glibenclamide, untreated aqueous, defatted aqueous, H 2 O-methanol, ethyl acetate and n-butanol extracts compared to control diabetic group (17.811.36; 22.711.15; 19.260.87; 24.693.12; 21.121.62; 12.491.21 vs. 28.331.09 mg/dL), long-term experiments: Glibenclamid, untreated aqueous, defatted aqueous, H 2 O-methanol, ethyl acetate and n-butanol extracts compared to control diabetic group (13.40 3.97; 7.981.38; 25.982.51; 7.021.84; 9.853.64; 9.040.97 vs. 21.440.95 mg/dL) and during the oral glucose tolerance test. A prevention of a progressive increase in serum cholesterol concentration and lower serum triglyceride concentrations were also observed

Table 1 .

 1 Plants used in the treatment of diabetes in Algeria, cited in ethnobotanical studies

	Family	Plant(s) names	Algerian local name	Algerian	Part used	Traditional	Algerian	Number	References
			(s)	study area		preparation	traditional use(s)	of	
						method		citations	
								Informan	
								t(s)	
								frequenc	
								y	
	Amaranthaceae	Aerva javanica	Makhmila	CS	Aerial part Decoction	Diabetes, cough,	1 (0.58%) (Hammiche and
		(Burm.f.) Juss. ex					headaches,		Maiza, 2006)
		Schult.					kidney diseases,		
							lithiasis, urinary		
							decrease,		
							abdominal		
							pains, jaundice		
		Arthrophytum	Remt	W	Stems	Infusion	Diabetes	1 (0.58%) (Allali et al., 2008)
		scoparium (Pomel) Iljin							
		Syn. Haloxylon							
		scoparium Pomel							
		Hammada scoparia	Ramth	NE	Flowers,	Decoction	Diabetes	1 (0.58%) (Kemassi et al., 2014)
		(Pomel) Iljin (Syn.			leaves,				
		Haloxylon scoparium			boughs				
		Pomel)							
		Anabasis articulata	Baguel	SE	Aerial part Decoction	Diabetes	1 (0.58%) (Telli et al., 2016)
		(Forssk.) Moq.							
		Atriplex halimus L.	El gtaf	NW, SW	Leaves	Decoction	Diabetes	4 (2.33%) (Azzi et al., 2012)
			Guettaf, El-Gtaf	A	Not	Not reported	Lowering		(Mohammedi, 2016)
					reported		hyperglycemia,		

Table 2 .

 2 In vivo and in vitro studies of medicinal plants used in the treatment of diabetes in Algeria Some Algerian plants used to treat diabetes (Artemisia herba alba Asso, Centaurium erythreae Rafn, Trigonelle graecum foenum L., marrubium vulgare L.)

	Plant names	Family	Plant extracts used	Dose (s) used	Models used in the study	References
	Agathophora alopecuroides	Amaranthaceae	Phenolic extract from	Not mentioned	α-glucosidase and α-	(Djeridane et al., 2015)
			aerial part		amylase enzyme inhibiting	
	(Delile) Fenzl ex Bunge *				activity	
	Ajuga iva (L.) Schreb.	Lamiaceae	-Aqueous aerial part	0.05; 0.10; 0.15	Alloxan-induced diabetic	(Chabane et al., 2013)
			extract	mg/Kg/BW	rats	
			-Aqueous aerial part	180; 200; 300 mg/Kg/	Alloxan-induced diabetic	(Boudjelal et al., 2015)
			extract	BW	rats	
			-Aqueous extract of	5 mg/mL	α-amylase and α-	(Khachebaa et al., 2014)
			the aerial part		glucosidase inhibition	(Khachebaa et al., 2017)
			-Methanolic extract	1 mg/mL	enzyme	
			aerial part			
	Aloe succotrina Lam.*	Xanthorrhoeaceae Aqueous extract of the	5 mg/mL	α-amylase inhibition	(Khachebaa et al., 2014)
			resin		enzyme	
			Methanolic extract of	1 mg/mL		
			the resin			
	Anabasis articulata (Forssk.)	Amaranthaceae	-Aqueous extract of	-400 mg/Kg/BW for	Normal and alloxan-	(Kambouche et al., 2009)
			leaves	21 days	induced diabetic mice	
	Moq.					
			-Phenolics extract	Not mentioned		
			from aerial part		α-amylase and α-	(Djeridane et al., 2015)

(3.50%)[START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF] 

(5.26%)(Hamza et al., 2009)[START_REF] Azzi | Ethnopharmacological survey of medicinal plants used in the traditional treatment of diabetes mellitus in the North Western and South Western Algeria[END_REF])[START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF])[START_REF] Sarri | Traditional use of medicinal plants in a city at steppic character (M'sila, Algeria)[END_REF] 

(2.33%)[START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF] (Azzi et al., 2012)[START_REF] Bouzabata | Traditional treatment of high blood pressure and diabetes in Souk ahras district[END_REF])[START_REF] Bouasla | Ethnobotanical survey of medicinal plants in northeastern of Algeria[END_REF] 

(0.58%)(Hammiche and Maiza, 

2006) 

(2.33%)[START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF] 

(0.58%)(Boudjelal et al., 

2013) 

(3.50%)[START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF])[START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF] 

(4.67%)(Hamza et al., 2009)[START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF])[START_REF] Sarri | Traditional use of medicinal plants in a city at steppic character (M'sila, Algeria)[END_REF] 

(1.75%)[START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF])[START_REF] Boudjelal | Herbalists and wild medicinal plants in M'Sila (North Algeria): an ethnopharmacology survey[END_REF])[START_REF] Telli | An ethnopharmaclogical survey of plants used in traditional diabetes treatment in South-eastern Algeria (Ouargla province)[END_REF] 

(2.33%)[START_REF] Chema | Les espèces médicinales spontanées du Sahara septentrionale Algérien: distribution spatio-temporelle et étude ethnobotanique[END_REF])[START_REF] Kemassi | Recherche et identification de quelques plantes médicinales à caractère hypoglycémiant de la pharmacopée traditionnelle des commun utés de l v llée du M'z b (S h ra septentrional Est Algérien)[END_REF] (Adouane, 2015)[START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF] 

(2.92%)[START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF])[START_REF] Hammiche | Traditional medicine in Central Sahara: Pharmacopoeia of T ssili N' jjer[END_REF] 

Treatment with medicinal plants in Algeria has not been studied much, but there is now a focus of Algerian researchers towards the study of the use of herbal treatment in diabetes and other diseases The future will be to select the more promising plants, those that seem to have a clear experimental effect, and those which have never been properly studied, to study them pharmacologically and to determine the mechanism or mechanisms of actions, before testing them in clinical trials to confirm their effectiveness in the treatment of human diabetes.

O'chbet Nafea

SE

Roots Whole plant

Decoction, infusion

Diabetes [START_REF] Telli | An ethnopharmaclogical survey of plants used in traditional diabetes treatment in South-eastern Algeria (Ouargla province)[END_REF] Cuminum cyminum L. Kamoun SE Flower Decoction, infusion Diabetes 1 (0.58%) [START_REF] Telli | An ethnopharmaclogical survey of plants used in traditional diabetes treatment in South-eastern Algeria (Ouargla province)[END_REF] Foeniculum vulgare Mill.

Besbas SE Seeds, aerial part Infusion, powder, Diabetes 1 (0.58%) [START_REF] Telli | An ethnopharmaclogical survey of plants used in traditional diabetes treatment in South-eastern Algeria (Ouargla province)[END_REF]) [START_REF] Allali | Phytotherapy of diabetes in West Algeria[END_REF]) (Kemassi et al., Streptozotocin induced diabetic rats, normal rats [START_REF] Benmehdi | Hypo and antihyperglycaemic effect of Citrullus colocynthis L. seeds in normal and streptozotocin-induced diabetic rats[END_REF]