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Cher Maitre,
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Docteur en Pharmacie, PhD Chimie Médicinale ;
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Recevez ici cher maitre, toute notre gratitude et I’expression de notre plus profond respect.

Que Dieu vous garde longtemps et réalise vos voeux !
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A NOTRE MAITRE ET DIRECTEUR DE THESE : M. Mahamane HAIDARA
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Enseignant-Chercheur
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Annuelles de la SOACHIM

Cher Maitre,
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pour ce travail.
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INTRODUCTION



INTRODUCTION

Depuis toujours, les populations humaines utilisent les éléments de leur environnement, en
particulier les plantes, pour se soigner. De nos jours encore et malgre les progres spectaculaires
accomplis dans les domaines scientifiques, une bonne partie de la population mondiale, jusqu’a

80% dans les pays en voie de développement, a recours aux plantes pour se soigner (1).

Au Niger, les plantes médicinales constituent des ressources précieuses utilisées par la grande
majorité des populations. De nombreuses plantes sont utilisees pour les soins de santé au Niger.
L’utilisation familiale d’une plante par ma grande mére dans le traitement traditionnel de
plusieurs maladies a attiré notre attention. Il s’agit de Tephrosia purpurea qui se fait appeler «
massa » en langue locale « haoussa ». C’est une plante herbacée vivace de la famille des
Fabacées. Elle est répandue pratiquement sur I’ensemble du territoire nigérien. Elle est utilisée
dans notre famille, sous forme de macérat pour soigner la jaunisse, la dysenterie, 1’angine,
I’épitaxie, I’otite, toutes formes de douleurs et le cancer ou mélangée avec du beurre de karité
puis utilisée en application locale pour traiter les inflammations et les oreillons. Elle est utilisée
sous forme de décocté pour prévenir le saignement apres 1’accouchement. Ma grand-mere disait

que cette plante traite tout sauf la mort.

Selon les données de la littérature, toutes les parties de la plante ont des propriétés toniques et
laxatives. La plante séchée est désobstruant, diurétique et utile dans le traitement de la
bronchite, des attaques fébriles bilieuses et des obstructions du foie, de la rate et des reins. Elle
est également recommandée comme purificateur de sang, dans le traitement des furoncles et
des boutons (2). Les résultats de certaines études ont montré les propriétés anticancéreuses,
antioxydantes, antiinflammatoires, antimicrobiennes antiulcéreuses, hépatoprotectrices de
Tephrosia purpurea (2). La partie aérienne contient des alcaloides, flavonoides, tanins,

triterpenes et des coumarines (3).

La présente étude a été initiée pour savoir si les TPS du Niger utilisent Tephrosia purpurea
dans les mémes pathologies que ma grande mere et de determiner les pathologies dans
lesquelles il y a une forte convergence d’usage de cette plante au Niger. Le but de cette étude
est de fournir des informations approfondies sur 1’utilisation de Tephrosia purpurea dans la
pratique traditionnelle d’une région du Niger et de faire le lien entre ces connaissances et les
informations disponibles dans la littérature scientifique sur cette plante, notamment les données

de qualité botanique et physicochimiques et les données pharmacologiques et toxicologiques.



OBJECTIFS
1. Objectif général

Collecter les données d’utilisations traditionnelles de Tephrosia purpurea dans la commune de
Badaguichiri

Objectifs spécifiques

Recenser les indications traditionnelles de Tephrosia purpurea ;
Déterminer les parties de Tephrosia purpurea utilisees en médecine traditionnelle ;

Déterminer les formes d’utilisations de Tephrosia purpurea en médecine traditionnelle ;

v Vv Vv Vv I

Rédiger la monographie de Tephrosia purpurea
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GENERALITES : MEDECINE TRADITIONNELLE AU NIGER

1. Organisation de la médecine traditionnelle
La médecine et la pharmacopée traditionnelles reconnues officiellement constituent une part
importante dans le systeme de santé au Niger. En 1991, a été créé au sein du Ministere de la
Santé Publique, une Direction de la Pharmacie et des Laboratoires comportant une division
chargée de la médecine traditionnelle. Cette division a été érigée en novembre 2001 en une
Direction Nationale de la Pharmacopée Traditionnelle jusqu’en 2004. Elle s’exerce au sein des
communautés, des familles a titre individuel ou associatif. 1l existe trois associations de
tradipraticiens, une herboristerie et une coopérative. Il existe plusieurs documents des textes
Iégislatifs et réglementaires régissant de maniére générale le secteur des médicaments et la
médecine traditionnelle. Il s’agit notamment de :

» La Politique Pharmaceutique Nationale (PPN) ;

> Le Plan Directeur Pharmaceutique National (PDPN) ;

» Le Plan Directeur Pharmaceutique de Consolidation (PDPC) ;

» L’ordonnance N°97-002 du 10 janvier 1997 portant législation pharmaceutique et ses

textes réglementaires subséquents d’application traitant de la médecine traditionnelle.

Par ailleurs, les projets de textes relatifs a la médecine traditionnelle bien qu’ayant fait 1’objet
de consensus national n’ont pas encore été adoptés :
> Projet de stratégie nationale de médecine traditionnelle ;

> Projet du plan directeur de la médecine traditionnelle (4).

2. Réglementation de la médecine et de la pharmacopée traditionnelle

Du point de vue institutionnel, Iégislatif et reglementaire, la MT, a été prise en compte depuis
1994 avec la création de la direction de la pharmacie et des laboratoires, comportant une
division de la pharmacopée traditionnelle, transformée en 2004 en une direction nationale de la
pharmacopée traditionnelle. La Politique Pharmaceutique Nationale (PPN), dés 1995, avait
identifié les insuffisances liées a la MT et proposé des orientations pour sa promotion et son
intégration effective dans le systéme de santé.

Avec I’adoption de I’ordonnance n°® 97-002 du 10 janvier 1997 et ses textes subséquents
d’application, la MT est 1également reconnue et la pratique autorisée aux cotés de la médecine
conventionnelle. Définie « comme étant I'ensemble de toutes les connaissances, techniques
de préparation et utilisation de substances, mesures et pratiques en usage, explicables ou non

a I'état actuel de la science, qui sont basees sur les fondements socio-culturels et religieux



des collectivités nigériennes, et qui servent a diagnostiquer, prévenir ou éliminer un
déséquilibre du bien-étre physique, mental, social ou spirituel », cette définition distingue le
médicament traditionnel du Médicament Traditionnel Amélioré (MTA), lequel est un
médicament traditionnel ayant subi des modifications afin d’en accroitre [’acceptabilité et dont
la mise au point concerne toutes les opérations prioritairement destinées aux essais d'innocuité
et d'efficacité thérapeutique du produit et fait obligation aux TPS du respect des textes dans
I’exercice de leur profession.

Le décret n°® 97-301/PRN/MSP 2 du 06 Aott 1997 fixant les modalités d’application de
I’Ordonnance n°® 97-002 du 10 Janvier 1997 portant Législation pharmaceutique, fixe quant a
lui, "organisation et les régles d’exercice de la MT au Niger, les catégories professionnelles
des TPS et énonce certains principes déontologiques. En plus de ces deux dispositions, des
arrétés ont été pris dont I’arrété n° 97/ MSP/DPHL3 du 3 avril 1998 déterminant les conditions
d’octroi d’agrément d’ouverture d’une herboristerie, 1’arrété n°230/MSP/DPHL du 24 ao0t
1998 portant liste des plantes médicinales, 1’arrété n° 45/MSP/DPHL du 23 février 1999
déterminant les éléments constitutifs de la demande d’autorisation d’exercice de la médecine et
la pharmacopée traditionnelle et 1’arrété n® 180/MSP/DPHL/PT4 du 27 ao(t 1999 définissant
les conditions d’octroi d’une autorisation de mise sur le marché d’un médicament traditionnel
amélioré, complétent le dispositif reglementaire.

Au plan de la protection de la faune et de la flore, la loi n°® 74-7 du 4 mars 1974 fixant le régime
forestier du Niger interdit I’abattage, la mutilation et I’arrachage de certaines espéces dites
protégées. Les plantes médicinales concernées par cette loi sont : Acacia senegalensis, Acacia
albida, Acacia scorpioides, Adansonia digitata, Balanites aegyptiaca, Bombax costatum,
Butyrospermum paradoxum, Borassus aethiopium, Hyphaene thebaica, Khaya senegalensis,
Macrophylla parinari, Parkia biglobosa, Pterocarpus erinaceus, Sclerocarya birrea,
Tamarindus indica.

L’exploitation industrielle de la pharmacopée industrielle est confiée a la Société Nigérienne
des Industries Pharmaceutiques (SONIPHAR) dans ses missions, selon la loi n® 2008-32 du 3
juillet 2008. Enfin, en 2020, avec I’adoption de la deuxiéme PPN par décret n°® 2021-
279/PRN/MSP/P/ASS du 29 avril 2021, le Niger réaffirme 1’importance de la MT dans le
systéme de santé et la nécessité d’une production locale de MTA issus de la recherche sur la
MT. Par ailleurs, le Niger a élaboré en 2002 une stratégie nationale de la MT dont I’objectif est
d’accroitre la promotion et le partenariat pour le développement de la MT et en 2009, une

stratégie d’intégration de la MT dans le systeme des soins du Niger.



Des modules de formation des TPS ont également été élaborés et dispensés de 2018 a 2020.
Cependant, malgré toutes ces dispositions, la MT reste encore en marge du systéme de santé et
la collaboration avec la médecine moderne est toujours timide. D’autre part, le manque de
dispositions nationales relatives a la protection des savoirs traditionnels et des produits issus de
la MT rendent les TPS réticents au respect des textes en ce qui concerne I’homologation de
leurs produits et la collaboration avec les chercheurs. Des mécanismes doivent donc étre
élaborés et implémentés pour garantir aux TPS la confidentialité de leurs remedes et ainsi rendre

effective I’intégration a la médecine moderne (5).
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MATERIEL ET METHODES
1. Cadre d’étude

Cette a été effectué au niveau du Département de Médecine Traditionnelle (DMT) de Bamako.

Le Département Médecine Traditionnelle (DMT) de I’ex Institut National de Recherche en
Santé Publique (INRSP), actuel Institut National de Santé Publique (INSP) est un centre

collaborateur de 1’Organisation Mondiale de la Sant¢ (OMS) en matiere de médecine

traditionnelle depuis 1981 et est un centre d’excellence de I’Organisation Ouest Africaine de la

Santé (OOAS) depuis 2014. Le DMT est une structure composée de trois services :

>

Un service ethnobotanique et matiéres premieres : Ce service est chargé de la
conception des herbiers et droguiers, la culture expérimentale des plantes médicinales,
approvisionnement en matieres premiéres et le recensement des tradipraticiens de santé
et des herboristes,

Un service des sciences pharmaceutiques : Ce service est chargé de la recherche
scientifique (phytochimie, galénique, pharmacologie, toxicologie) sur des plantes
utilisées en médecine traditionnelle et de la formation des étudiants,

Un service des sciences médicales : Ce service est chargé de la consultation, la
dispensation des MTA, de la réalisation des essais cliniques et de I’évaluation de
I’évidence ethnomédicale. En plus de ces 3 services, il existe un centre régional de

médecine traditionnelle situé a Bandiagara.

Le DMT a pour missions :

>

De contribuer a ’amélioration de ’état de santé des populations par 1’utilisation des
ressources locales,
D’organiser la médecine traditionnelle pour assurer une bonne collaboration entre les

systemes de médecine traditionnelle et médecine conventionnelle.

Les objectifs spécifiques du DMT sont :

>

YV V V V V

Recenser les thérapeutes traditionnels,

Recenser les plantes médicinales,

Etablir les cartes des zones de peuplement naturel des plantes médicinales,
Réaliser un herbier de plantes médicinales maliennes

Formuler et produire des médicaments traditionnels améliorés

Collaborer avec les thérapeutes traditionnels.



Le personnel du DMT est composé de speécialiste en pharmacognosie, médecin
gastroentérologue, d’ingénieur des eaux et forét, de techniciens de laboratoire et de préparateurs
de phytomédicaments. Aussi, des pharmaciens assistants et maitres-assistants en
pharmacognosie de la Facult¢ de pharmacie de I’USTTB, pharmacien génie moléculaire et
pharmaciens bénévoles appuient le DMT dans certaines activités, notamment celles relatives a
I’encadrement des stages des étudiants de la faculté de pharmacie et aux activités pédagogiques

de la faculté.

2. Enquéte ethnobotanique
Une enquéte ethnobotanique a été menée dans la commune de Badaguichiri dans le but de
collecter les données d’utilisations traditionnelles de Tephrosia purpurea

2.1. Lieu de ’enquéte

L’enquéte s’est déroulée dans la commune de Badaguichiri (Voir figure 1). Elle est située
dans la partie Est du département d’Illela, comprise entre 5°16'45" et 5°26'10" de longitude
Est et 14°25'10" et 14°34'00" de latitude nord ; elle couvre une superficie de 1360 km? avec
une population estimée a 150 000 habitants en 2021 (projection INS Tahoua avec un taux
d’accroissement annuel de 4,6 sur la base des résultats définitifs du RGP/H-2012). Les
populations sont majoritairement Haoussa (Adarawa), touareg et peulhs. La commune compte
soixante-trois (63) villages administratifs. Elle est située dans la zone de steppe arboré et
renferme un important couvert végétal composé d’arbres, d’arbustes et d’herbes. La commune
compte huit (8) marchés hebdomadaires. Le choix de la commune est basé sur le fait que la
majeure partie des tradithérapeutes du Niger sont issues de la population haoussa et cette
activité est tres répandue dans la commune de Badaguichiri avec une population

majoritairement Haoussa.
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Figure 1 : Carte de la commune de Badaguichiri

2.2. Période de collecte des données :

La collecte des données s’est déroulée de juin a juillet 2022 (soit 2 mois) aupres des
tradipraticiens de santé (TPS).

2.3. Population d’étude : Tradipraticiens de santé (TPS)

2.4. Collecte des donneées

Les données ont été collectées aupres des TPS qui ont accepté de participer a 1’étude. Pour
cela nous avons utilisé un questionnaire semi-structuré (voir annexe 1). Le questionnaire
comprenait deux parties : Une premiére partie concernant les données sociodémographiques
des TPS et une seconde partie concernant Tephrosia purpurea notamment les différentes
indications, les parties utilisées, les modes de préparation, les modes d’utilisation, la
posologie, la durée de traitement et la conduite a tenir en cas d’un potentiel effet secondaire.

Les entretiens étaient directs et bases sur le dialogue en haoussa.

2.5. Traitement et analyse des données

Apres I’enquéte, les données ont été saisies et analysées avec le Microsoft Word, Excel et

kobotoolbox
2.6. Considération éthique

Nous avons sollicité la contribution des chefs traditionnels afin de rassurer les TPS sollicités
pour qu’ils acceptent les interviews. Tous les participants ont été informés de la nature et du

but de I’étude et un consentement oral leur a été demandé avant leur participation a I’étude.
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3.

Meéthodologie de la monographie de la plante

Une monographie de Tephrosia purpurea a été réalisee a travers une revue de la littérature en

consultant de la documentation électronique publiée dans les bases de données telles que :

Google Scholar et PubMed. Les mots clés pour la recherche étaient Tephrosia purpurea seule

ou couplé a:

>
>
>
>

Utilisation traditionnelle
Composition chimique
Activité biologique ou pharmacologique, Toxicité

L’anglais était la langue de recherche.

Les éléments de monographie sont reportés selon le plan suivant :

>

O Vv v O o

o

A\

Données de qualité botanique

Synonymes

Noms vernaculaires

Description botanique de la plante

Distribution

Caractéeres macroscopiques de la partie la plus utilisée

Caracteres organoleptiques de la poudre de la partie la plus utilisée
Caractéristiques microscopiques de la poudre de la partie la plus utilisée
Utilisations traditionnelles

Données de qualité physicochimique

Données de pureté de la poudre de la partie la plus utilisée
Composition chimique de la partie la plus utilisée

Données pharmacologiques

Données toxicologiques
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RESULTATS

1. Données ethnobotaniques

Les résultats de I’enquéte se résument comme suit :
» Données sociodémographiques des TPS
> Données générales sur Tephrosia purpurea

1.1. Données sociodemographiques des TPS

Tableau I : Répartition des TPS selon le sexe

Sexe Nombre Pourcentage
Masculin 23 95,8
Féminin 1 4,2
Total 24 100

Parmi les thérapeutes traditionnels interrogés, la majorité (soit 95,8%) étaient de sexe masculin.

Tableau Il : Répartition des TPS selon 1’age

Tranche d’age (an) Nombre Pourcentage
[25-35] 1 4,2
[35-45[ 1 4,2
[45-55[ 3 12,5
[55-65[ 9 37,5
[ 65- +[ 10 41,6
Total 24 100

La majorité (41,6%) des TPS enquétes ont plus de 65 ans
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Tableau 111 : Répartition des TPS selon I'ethnie

Ethnie Nombre Pourcentage
Haoussa 23 95,8
Peulh 1 4,2
Total 24 100

La plupart (95,8%) des thérapeutes enquétés sont de 1’ethnie haoussa

Tableau IV : Répartition des TPS selon le niveau d'étude

Niveau d’étude Nombre Pourcentage
Ecole coranique 21 87,4
CM2 (6°™ année) 1 4,2
College 4°™ (8°™année) 1 4,2
Illettré 1 472
Total 24 100

La plupart des TPS ont seulement fréquenté 1’école coranique (87,4%)



Tableau V : Répartition des TPS selon la durée d'exercice

Durée d’exercice (an) Nombre Pourcentage
<10 4 16,7
[11-20] 8 333
[21-30] 3 12,5
[31-40] 5 20,8
[41-50] 4 16,7
Total 24 100,00

La majorité (33,3%) des thérapeutes ont une durée d’exercice comprise entre 11-20ans

Tableau VI : Répartition des TPS selon la profession

Autre profession Nombre Pourcentage
Cultivateur 17 70,8
Coiffeur 3 12,5
Réparateur radio 2 8,3
Eleveur 1 4,2
Commercant 1 4,2
Total 24 100

La majorité (70%) des TPS sont des cultivateurs.
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1.2. Données générales sur Tephrosia purpurea :

Tableau VII : Recettes & base de Tephrosia purpurea

Indication (citation) Partie utilisee (citation) Autres choses Forme d’utilisation (citation) Voie
Feuilles (3) Macérat (2) Orale
Décocté (1) Orale
Cancer (15) Plante entiere (11) Macérat (10) Orale
Décocté (1) Orale
Ecorce de racine (1) Décocté (1) Orale
Feuilles (4) Macérat (3) Orale
Beurre de karité Poudre (1) Cutanée
Plante entiére (5) Cataplasme (1) Cutanée
Décocté (1) Orale
Inflammation (10) Macérat (2) Orale
Beurre de karité Poudre (1) Cutanée
Racine (1) Décocté (1) Orale
Feuilles (3) Décocté (2) Orale
Natron rouge Macerat (1) Orale
Dysenterie (9) Plante entiére (6) Macerat (6) Orale
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Tableau VII : Recettes a base de Tephrosia purpurea (suite)

Indication (citation) Partie utilisée (citation) Autres choses  Forme d’utilisation (citation) Voie
Feuilles (3) Macérat (1) Orale
Migraine (6) Vapeur (2) Respiratoire
Plante entiére (3) Vapeur (3) Respiratoire
Plante entiére (6) Macérat (5) Orale
Hépatite (6) Décocté (1) Orale
Feuilles (1) Beurre de karité  Poudre (1) Cutanée
Plante entiére (4) Macérat (2) Orale
Point de c6té (6) Décocteé (1) Orale
Oignon Décocté (1) Orale
Racine (1) Beurre de vache Poudre (1) Cutanée
Feuilles (2) Infusé (2) Orale
Plante entiere (3) Infusé (1) Orale
Douleur articulaire (6) Macérat (1) Orale
Gingembre Cataplasme (1) Cutanée
Racine (1) Décocté (1) Orale
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Tableau VII : Recettes a base de Tephrosia purpurea (suite)

Indication (citation) Partie utilisée (citation) Autres choses Forme d’utilisation (citation) Voie
Plante entiére (5) Macérat (3) Orale
Morsure de serpent (5) Décocte (1) Orale
Cataplasme (1) Cutanée
Ulcere (5) Plante entiere (5) Décocte (3) Orale
Macérat (2) Orale
Feuilles (1) Natron rouge Décocté (1) Orale
Gonococcie (4) Plante entiere (2) Natron rouge Décocte (1) Orale
Macérat (1) Orale
Racine (1) Décocté (1) Orale
Allergie (4) Plante entiére (4) Macérat (2) Orale
Décocté (2) Orale
Feuilles (1) Cataplasme (1) Cutanée
Saignement (3) Plante entiére (2) Cataplasme (1) Cutanée

Décocté (1) Orale




Tableau VII : Recettes a base de Tephrosia purpurea (suite)

Indication (citation) Partie utilisée (citation) Autres choses Forme d’utilisation (citation) Voie
Gingivite (3) Feuilles (2) Poudre (2) Orale
Plante entiére (1) Décocté (1) Orale
Douleur abdominale (3) Feuilles (1) Décocté (1) Orale
Plante entiére (2) Maceérat (2) Orale
Plaies (3) Plante entiére (3) Cataplasme (2) Cutanée
Décocté (1) Orale
Leishmaniose (2) Feuilles (1) Beurre de vache Poudre Cutanée
Plante entiére (1) Décocté (1) Orale
Démangeaison (2) Feuilles (1) Beurre de vache Poudre (1) Cutanée
Plante entiére (1) Beurre de vache Poudre (1) Cutanée
Maux de dent (2) Plante entiére (2) Poudre (1) Sublinguale
Natron rouge Poudre (1) Sublinguale
Jaunisse (2) Plante entiére (2) Décocté (1) Orale
Macerat (1) Orale
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Tableau VII : Recettes a base de Tephrosia purpurea (suite)

Indication (citation) Partie utilisée (citation) Autres choses Forme d’utilisation (citation) Voie
Régularisation du cycle (2) Feuilles (1) Décocté (1) Orale
Plante entiére (1) Décocté (1) Orale
Stress (2) Plante entiére (2) Décocté (1) Orale
Infusé (1) Orale

Panaris (2) Plante entiére (2) Natron rouge  Cataplasme (2) Cutanée
Otite (2) Plante entiére (2) Macérat (2) Orale

Auriculaire

Infertilité féminine (2) Plante entiére (2) Poudre (1) Orale
Natron rouge  Décocté (1) Orale
Paludisme (1) Plante entiére (1) Décocté (1) Orale
Diabete (1) Plante entiére (1) Macerat (1) Orale
Fiévre (1) Plante entiére (1) Macérat (1) Orale
Angine (1) Plante entiére (1) Maceérat (1) Orale
Dracunculose (1) Plante entiére (1) Striga Décocteé (1) Orale
Douleur lombaire (1) Plante entiére (1) Macerat (1) Orale
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Tableau VII : Recettes a base de Tephrosia purpurea (fin)

Indication (citation) Partie utilisée (citation) Autres choses Forme d’utilisation (citation) Voie
Manque d’appétit (1) Plante entiére (1) Poudre (1) Orale
Brulure (1) Plante entiére (1) Cataplasme (1) Cutanée
Typhoide (1) Plante entiére (1) Décocté (1) Orale
Toux (1) Plante entiére (1) Infuse (1) Orale
Vertige (1) Feuilles (1) Vapeur (1) Respiratoire
Constipation (1) Feuilles (1) Macérat (1) Orale
Hoquet (1) Feuilles (1) Vapeur (1) Respiratoire
Oreillons (1) Feuilles (1) Macérat (1) Orale

Les recettes a base de Tephrosia purpurea sont utilisées dans le traitement de nombreuses maladies dont le cancer (15 citations), I’inflammation
(10 citations) et la dysenterie (9 citations) (voir tableau VII). La voie orale est la plus utilisée, tous les TPS, ont confirmé que la plante n’a pas
d’effets secondaires. Aucun TPS n’a donné de posologie.
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Figure 2 : Principales indications de Tephrosia purpurea

Les principales indications de Tephrosia purpurea sont le cancer (15 citations), I’inflammation

(10 citations) et la dysenterie (9 citations) (voir figure 2).
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Figure 3 : Parties utilisées de Tephrosia purpurea selon les TPS

La plante entiére (87 citations) constitue la partie la plus fréquemment utilisée de Tephrosia

purpurea (voir figure 3).
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Figure 4 : Formes d’utilisation de Tephrosia purpurea selon les TPS

Le macerat (52 citations), représente la forme d’utilisation la plus utilisée (voir figure 4).
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Figure 5 : Voies d'administration des recettes a base de Tephrosia purpurea

La voie orale (94 citations) est la voie la plus utilisée pour I’administration des recettes a base

de Tephrosia purpurea (Voir figure 5).
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2. Monographie de Tephrosia purpurea (L.).
2.1. Position dans la systématique (6)
» Classe : Magnoliopsida

Sous-classe : Rosidae
Ordres : des Fabales

Genre : Tephrosia

>

>

» Famille : Fabacées
>

> Espéce : purpurea
2.

2 Synonymes (7) :
» Tephrosia purpurea sensu Zepernick
» Tephrosia. piscatoria Aiton
2.3. Noms vernaculaires :
» Francais : Indigo sauvage
» Anglais : Wilde indigo, Fish poison
» Haoussa : Massa

2.4. Description botanique de la plante

Tephrosia purpurea est une plante herbacée vivace abondamment ramifiée atteignant 40-80
cm de hauteur avec un port dressé ou ayant une tendance a s'étaler, parfois une forme
complétement prostrée ayant 7-9 cm de hauteur, les branches sont étalées et peu velues (Voir
figure 6). Les feuilles sont composées, imparipennées avec 5-25 folioles et les folioles
mesurent 11-32 mm de long et 5-11 mm de large avec un sommet arrondi. La forme d'une
foliole est oblancéolée, obscurément soyeuse dessous et glabre dessus. Les fleurs sont en
grappes laches opposees aux feuilles. Le tube du calice est long, fin et soyeux. La corolle est
papilionacée, deux fois plus longue que le calice. Les gousses sont longues et linéaires,
Iégerement incurvées et mucronées et contiennent cing a six graines par gousse. Le tégument
est dur et imperméable a I'eau. La couleur varie du noir, jaune-rouge, gris foncé, noir-gris,
marron, vert, marron foncé, marbré ou sans marbrure, en particulier dans le cas de certaines

graines de couleur jaune a chamois (6).
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Figure 6 : Image de Tephrosia purpurea (photo prise a I'est de la ville de Badaguichiri)




2.5. Distribution :

Un grand nombre d'especes de Tephrosia ainsi que Tephrosia purpurea (L.) sont observés en
Afrique ; leur présence répandue et sa relative stabilité suggérent que leur centre d'origine
possible soit I'Afrique tropicale. La large distribution de cette espece signifie I'adaptabilité de

I'espece aux conditions écologiques ambiantes variées a différents endroits (6).
2.6. Caracteres organoleptiques de la poudre de la plante entiére :

La poudre de la plante entiére est de couleur verte creme avec une texture rugueuse. Son odeur

est celle du tabac avec un godt Iégérement amer.

2.7. Caracteristiques microscopiques de la poudre de la plante entiere de Tephrosia

purpurea :

La plante entiere grossierement réduite en poudre de Tephrosia purpurea a été étudiée au
microscope. L'échantillon de poudre montre la présence des trichomes unicellulaires simples
en forme de corne de différentes tailles, des cristaux prismatiques d'oxalate de calcium, une
bordure lignifiée piquée, des vaisseaux annulaires, du contenu brun, du liege, des grains

d'amidon simples et composés, des fibres de xyléme et un faisceau de fibres de phloéme (8).
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2.8. Données de pureté de la poudre de la plante entiere

Les données de pureté de différentes parties de la plante sont présentées dans le tableau VIII
(9).

Tableau VII1I : Parametres physicochimiques de différentes parties de Tephrosia purpurea

Teneurs Partie aérienne (%) Racine (%)
Perte au séchage 3,96 6,28
Cendres totales 5,64 3,75
Cendres insolubles dans I'acide 1,18 1,63
Cendres solubles dans I'eau 2,69 2,45
Cendres sulfatées 28,32 30,00
Substances extractibles par 1’eau 15,26 12,69
Substances extractibles par I'éthanol 20,25 16,18
Substances extractibles par le benzene 10,40 15,18
Substances extractibles par le chloroforme 10,86 8,46
Substances extractibles par I’éther de pétrole 10,28 10,53

2.9. Utilisations traditionnelles

» Utilisations en médecine :

Tephrosia purpurea (L.) est une plante bien connue en Ayurveda et nommée « Sarwa
wranvishapaka » pour sa propriété de cicatriser les blessures. Traditionnellement, elle est
utilisee dans l'impuissance, I'asthme, la dyspepsie, les hémorroides, la syphilis, la gonorrheée,

les rhumatismes, I'hypertrophie des reins et de la rate (10).

Les indications et modes d’utilisations traditionnelles de différentes parties de Tephrosia

purpurea reportées dans la littérature sont indiquées dans le tableau 1X ci-dessous.
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Tableau IX : Indications traditionnelles de Tephrosia purpurea selon la littérature

Partie utilisée Indications Mode de préparation Références
Diarrhée Maceération (1)
Coqueluche Macération (11)
Feuilles Morsure de serpent Décoction (11)
Maux de téte Maceération (12)
Maladie pulmonaire Décoction (13)
Dyspepsie Décoction 9)
Diarrhée chronique Décoction (14)
Coliques Décoction (15)
Antihelminthiques Décoction (15)
Toux Décoction (11)
Asthme Décoction (11)
Racines Fievre Décoction (5)
Ulcéres Décoction (5)
Gonorrhée Décoction (5)
Flatulences Décoction (5)
Purificateur de sang Décoction (5)
Maladie du foie Décoction (11)

Interruption de grossesse Racine fraiche (7)




Tableau X : Indications traditionnelles de Tephrosia purpurea selon la littérature (fin)

Partie utilisée Indications Formes d’utilisations Références
Constipation Décoction (16)
Purificateurs de sang Décoction (15)
Toux Décoction (17)
Rhume Décoction (18)
Impuissance Décoction (6)
Cirrhose Décoction (18)
Plante entiére Gonflement abdominal Décoction (18)
Rhumatismes Décoction 9)
Morsures de serpent Décoction 9)
Asthme Décoction 9)
Hépatite Décoction (15)
Troubles urinaires Décoction 9)
Vers intestinaux Décoction (29)
Douleurs corporelles Décoction (20)
Graine et fruit Inflammations Décoction (21)
Substitut de café Infusion de graine (15)
Gale Huile de graine (22)
Eczéma Huile de graine (22)
Autres maladies de la peau Huile de graine (22)

> Autres utilisations



Utilisé comme poison de péche, les feuilles et les graines contiennent de la téphrosine, qui
paralyse les poissons. Des doses plus importantes sont mortelles pour les poissons, mais les
mammifeéres et les amphibiens ne sont pas affectés. Ce genre est bien connu pour I'alimentation
des animaux, facilement disponible pour les animaux et bonne source d'énergie. Tephrosia

purpurea serait également un bon complément dans I'alimentation des ruminants (13).
2.10. Constituants chimiques

Les recherches phytochimiques sur Tephrosia purpurea ont révélé la présence de glycosides
tels que la rutine, la quercétine et I'osyritine ; les roténoides tels que la dégueline, I'elliptone, la
roténone et la téphrosine ; des flavonoides tels que la lanceolatine A, B, C, la purpurine, la
purpurénone, la purpuriténine et des stérols tels que le B-sitostérol (3). Les constituants
chimiques isolés a partir des différents extraits aqueux, méthanoliques, éthanolique et
butanoliques des parties aériennes et racines de Tephrosia purpurea sont indiqués dans le

tableau X ci-apres.

Tableau XI : Constituants chimiques de Tephrosia purpurea
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Parties Constituants chimiques Références  Molécules isolées Références
Rotenoides (22)
Coumarines (12)
Isoflavones (22)
Flavanones (22)
Téphrosine (22) (23)
Glucides (23)
Tephropurpurine A (24)
Isoglabratephrine  (24)
Parties aériennes Glabratephrine (23)
Quercetine (25)
Beta sitosterol (26)
Tri terpenes 3)
Alcaloides 3)
Tannins (3)
Glucosides (3)
Flavonoides (27)(25)(3)
(25) Rutine (25)
Flavones (12)
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Tableau XI1 : Constituants chimiques de Tephrosia purpurea (fin)

Parties Constituants chimiques Références Molécules isolées Références
Tephrosine (22)
Quercetine (22)
Beta sitosterol (22)
Rutine (22)
Racines Saponine a7
Alcaloides (3)
Tannins (3)
Glucosides 3)
Flavonoides (3)
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2.11. Données pharmacologiques :

De nombreuses études pharmacologiques ont été effectuées sur Tephrosia purpurea. lls
existent des articles review sur Tephrosia purpurea (Voir Annexe 2). Dans le cadre de cette
these, nous nous sommes intéressés aux activités pharmacologiques pouvant justifier
I’utilisation Tephrosia purpurea dans le traitement des principales pathologies rapportées par
les TPS.

% Activités anticancéreuses

L’extrait méthanolique des feuilles et des racines ont inhibé les cellules d’hépatocarcinomes
humains HepG2 avec une Clso respective de 102,33 £+ 10.26 pg/mL et 276,67 + 20,43 pg/mL
(17). L’extrait méthanolique des feuilles a inhibé les cellules du cancer colorectales SW620
avec une Clso de 95,73 9,6 ng/mL (17). Les fractions obtenues a partir de 1’extrait éthanolique
des feuilles ont inhibé les cellules MCF-7 (lignée de cellules tumorales mammaires) avec une
Clso comprise entre 152,4 — 222,7 uM (28). L’extrait éthanolique (300 mg/kg per os 1 jour / 2
pendant 2 semaines) de la racine a montré une activité chimio-préventive dans la carcinogenése

buccale induite par le dimethylbenz(a)anthracene chez des animaux hamster (29).
% Activités anti-inflammatoire et analgésique :

L’extrait méthanolique (2 pg/mL) de la plante entiére a montré une activité antiinflammatoire
in vitro en inhibant le diéne conjugué (58,2% d’inhibition) et la B-Glucuronidase (68,4 %) (30).

Les fractions des feuilles (40 mg/kg per 0s) ont montré une activité antiinflammatoire in vivo
en inhibant I’cedéme de la patte des souris induite par la carraghénine et une activité antalgique
in vivo en inhibant la douleur induite par I’acide acétique et 1I’eau chaude (test d’immersion de

la queue) chez des souris

La fraction éthanolique de la racine (400 mg/kg per 0s) a montré une activité antiinflammatoire
in vivo en inhibant (84,23% d’inhibition & la 3°™ heure) I’cedéme de la patte induite par la
carraghénine(31). Un résultat similaire a été obtenu par 1’extrait méthanolique de la tige (40
mg/kg per 0s(32). La fraction éthanolique de la racine (400 mg/kg per 0s) a montré une activité
antalgique en inhibant la douleur induite par la plaque chauffante et 1’acide acétique (31).
D’autres ¢tudes ont montré I’activité antiinflammatoire in vivo de I’extrait méthanolique (600
mg/kg per os) des feuilles(33), de I’extrait éthanolique (500 mg/kg per os) de la plante
entiere(34) et de 1’extrait éthanolique (20 mg/kg) des racines (35).
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% Activités antioxydantes

L’extrait méthanolique (2 pg/mL) de la plante entiére a montré une activité antioxydante dans
le test de réduction du fer Il et dans le test ABTS(30). Les extraits aqueux et éthanoliques de
feuilles ont montré une activité antioxydante en réduisant le fer 11l en fer 1l, en piégeant le
peroxyde d’hydrogéne et en inhibant 1’oxyde nitrique(13). D’autres études ont montré ’activité

antioxydante des extraits de Tephrosia purpurea (36)(37)(38).
«» Activités hépatoprotectrices

L’extrait aqueux de la plante entiére administré per os a la dose de 150 mg/kg/j pendant 7 jours
a protégé le foie des rats contre 1’intoxication induite par le CCls en réduisant les valeurs des
enzymes hépatiques (36). L’extrait éthanolique de la partie aérienne administré per os a la dose
de 500 mg/kg/j pendant 7 jours a protégé le foie des rats contre I’intoxication induite le
thioacétamide en réduisant les valeurs des enzymes hépatiques (ASAT, ALAT, Phosphatase
alcaline, gamma GT et la bilirubine totale) et augmentant le taux de glutathion (39). D’autres
études ont montré ’activité hépatoprotectrice de I’extrait éthanolique de la partie aérienne (200
mg/kg/j per os pendant 7 jours), d’une benzopyrone (100 mg/kg per os pendant 7 jours) isolée
de I’extrait éthanolique de la partie aérienne (40) et de la fraction acétate d’éthyle (50 mg/kg/j
per 0s pendant 7 jours) obtenue a partir de I’extrait éthanolique de la racine (41) chez des rats
intoxiqués par le CCls. L’extrait hydroéthanolique des feuilles administré per os a la dose de
500 mg/kg/ j pendant 28 jours a protégé les rats contre 1’intoxication hépatique induite par une

solution d’arsenic administrée pendant 28 jours (42).
% Activitée antimicrobienne

L’extrait éthanolique de la racine de Tephrosia purpurea a montré une activité antibactérienne
sur des souches de Pseudomonas(43). L’extrait méthanolique des racines a montré une activité
antibactérienne sur plusieurs souches de bactérie et antifongique sur des souches de Candida

albicans et Aspergillus niger (44).

% Activité anti-diarrhéique :

L’extrait méthanol (300 — 500 mg/kg per os) de la plante entiere a montré une activité

antidiarrhéique en protégeant contre la diarrhée induite par ’huile de ricin (45).
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2.12. Données de sécurité
> Toxicité aigué :
L’extrait aqueux et hydroéthanolique de la plante entiére administré per os a la dose de 2000
mg/kg chez des rats n’ont pas provoque des signes de toxicité et de mortalité (46)(36).

» Toxicité subaigué

L’extrait hydroéthanolique de la plante entiére administré a des doses de 200 — 400 mg/kg/j
pendant 28 jours n’a pas provoqué une altération des parameétres hématologiques et
biochimiques chez des rats. Une diminution des enzymes hépatiques a été observée a la dose

de 400 mg/kg. L’analyse histologique a montré une architecture normale des reins et du foie

(46).

36



COMMENTAIRES
ET
DISCUSSION



COMMENTAIRES ET DISCUSSION

Cette étude avait pour but de collecter les données d’utilisations traditionnelles de Tephrosia
purpurea dans lacommune de Badaguichiri, au département d’Illela, région de Tahoua au Niger

aupres des Tradipraticiens de santé.

Les données ont été collectées auprés de 24 Tradipraticiens de santé constitues majoritairement
par des hommes. Ce résultat est similaire a celui de Yolidje et al. en 2020, qui dans une enquéte
ethnobotanique sur les plantes utilisées traditionnellement au Niger dans la lutte contre les
moustiques vecteurs des maladies parasitaires ont montré une prédominance des hommes parmi
les TPS interrogés (47). Les Tradipraticiens de santé enquétées étaient agés de 65 ans au moins,
cette répartition des connaissances en faveur des personnes agées montre bien qu’il faut avoir

un age avanceé pour accéder aux savoirs traditionnels.

Tephrosia purpurea est utilisée dans le traitement de nombreuses pathologies selon les
Tradipraticiens de santé interrogés. Les principales indications étaient le cancer, les
inflammations, la dysenterie, les hépatites et les syndromes douloureux. Ces indications sont
similaires a ceux rapportés par notre grande mere. Les résultats de la recherche documentaire
sur les utilisations traditionnelles de Tephrosia purpurea dans d'autres pays (48) ont montré
certaines similitudes avec notre étude. La plante entiere est généralement utilisée pour la
préparation des recettes. Ceci pourrait s’expliquer par le fait que c’est une herbacée. Le macérat
est la forme d’utilisation la plus citée pour I’utilisation des recettes a base de Tephrosia
purpurea qui sont généralement administrée par voie orale. La préparation des recettes par
macération ne nécessite pas de dispositif de chauffage, elle est donc plus simple et moins

codteuse. Elle a I’avantage de limiter la perte d'especes chimiques volatiles dans I'air.

La monographie a fait ressortir les données d’efficacité, de sécurité et de qualité de Tephrosia

purpurea.

Pour ce qui est des données d’efficacité, des études ont montré des activités pharmacologiques
pouvant justifier les utilisations traditionnelles de Tephrosia purpurea dans le traitement des

cancers, des syndromes douloureux et inflammatoires et des hépatites.

En effet les extraits de Tephrosia purpurea ont montré une activité anticancéreuse in vitro en
inhibant des lignées tumorales de cellules mammaires (49) et des lignées des cellules
d’hépatocarcinome HepG2 (50) et une activité anticancéreuse in vivo en améliorant 1’hépato-
carcinogenese induite par N-nitrosodiethylamine chez des rats (46) et la carcinogenese buccale

induite par le dimethylbenz(a)anthracene chez des animaux hamster(51). Les extraits de
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Tephrosia purpurea ont montré une activité antiinflammatoire in vitro(30) et in vivo sur
plusieurs mode¢les expérimentaux d’inflammations (30)(32)(33) (34)(35). Des études ont
montré une activité hépatoprotectrice des extraits de Tephrosia purpurea contre I’intoxication

hépatique induite par plusieurs agents hépatotoxiques (52)(53)(40)(41)(42).

Les activités antioxydantes (30)(54)(52)(55)(38) sont en faveur d’une activité anticancéreuse,
antiinflammatoire et hépatoprotectrice. Des études antérieures ont montré le lien entre le stress
oxydatif et la pathogenese du cancer et les inflammations. 1l a été montré que les radicaux
libres peuvent provoquer des mutations et ou des lésions sur ’ADN et la peroxydation
lipidique(56).

Quant aux données de sécurité, les Tradipraticiens de santé ont confirmé que la plante n’a pas
d’effets secondaires. Les travaux antérieurs ont montré la sécurité d’emploi des extraits de
Tephrosia purpurea. En effet, des études de toxicité aigué ont montré que la DL50 des extraits
per os chez des souris est supérieure a 2000 mg/kg (46)(52). L’administration répétée des
extraits a différentes doses per os n’a pas montré non plus des signes de toxicité chez des rats
(46).

Concernant les données de qualite, les travaux de la littérature ont montré que la teneur en eau
doit étre inférieure a 10 % dans les parties aériennes et dans les racines. Une teneur en eau
élevée (> 10 %) favorise les réactions d’oxydation, de fermentation et le développement des
moisissures qui sont des phénomenes préjudiciables a la qualité du principe actif (57). La teneur
élevée (> 1 %) en cendres insolubles dans I’acide chlorhydrique dans les parties aériennes et
dans les racines rapportées dans la littérature pourrait étre due a une contamination des poudres

par des éléments siliceux tels que le sable et la poussiere(57).

Selon les données de la littérature, les extraits de Tephrosia purpurea contiennent des
polyphénols, saponosides, coumarines. La présence de ces constituants chimiques pourrait étre
responsable des principales activités pharmacologiques. En effet il a été rapporté que les
polyphénols et les saponosides ont des propriétés anticancéreuses, antioxydantes,

antiinflammatoires et hépatoprotectrices.
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CONCLUSION

Il ressort de cette étude que la plante entiére de Tephrosia purpurea est utilisée en médecine
traditionnelle au Niger surtout sous forme de macérat dans le traitement de nombreuses
maladies dont le cancer, I’inflammation et la dysenterie. Les résultats des études
pharmacologiques reportées dans la littérature pourraient justifier ces utilisations
traditionnelles. Les résultats de cette étude et ceux de la littérature pourraient étre le point de

départ pour la mise au point d’un MTA.

RECOMMANDATIONS

Les recommandations suivantes sont formulées a I’endroit :
v DMT

Poursuivre les travaux sur Tephrosia purpurea et sur d’autres espéces de Tephrosia se trouvant

au Mali

v Des autorités sanitaires

o Créer un cadre d’échange périodique entre les thérapeutes traditionnels et les médecins
pour le bien étre des patients.

o Appuyer la collaboration entre les thérapeutes traditionnels et les médecins pour le bien-
étre des patients

v" A I’Université Kankou Moussa

Dans la formation académique de médecins, inclure un module de phytothérapie afin de
permettre aux futurs médecins d’accorder une plus grande attention a la médecine

traditionnelle,
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ANNEXES

ANNEXE 1 : FICHE DE QUESTIONNAIRE
Date :

l. Identité du TPS
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Sexe: ..l Durée d’exercice de la profession TPS ...

Ethnie:............ Profession (autre que TPS) .......
Niveau d’étude : ..........

I1. Données sur Tephrosia purpurea

1. Connaissez-vous Tephrosia purpurea : Oui ou Non

2. Sioui, avez-vous I’habitude d’utiliser cette plante pour soigner ?
Oui  ou Non

3. Si oui, vous I’utilisez pour soigner quelles maladies frequemment ?

Maladie 1 : ..o e,
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4. Préciser pour chaque maladie, les informations suivantes :

4.1. Maladie 1 :

4.2. Maladie 2 :
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4.3. Maladie 3 :

4.4. Maladie 4 :

4.5, Maladie 5 :
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1 | INTRODUCTION
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Tephrosia purpurea (L.) Pers. is a well-known plant in Ayurveda and named “Sarwa
wranvishapaka” for its property to heal wounds. Traditionally, it is practiced for impo-
tency, asthma, dyspepsia, hemorrhoids, syphilis gonorrhea, rheumatism, enlargement
of kidney and spleen. It is an important component of herbal preparations like
Tephroli and Yakrifti used to cure liver disorders. Various phytocompounds including
pongamol, purpurin, purpurenone, tephrosin, bulnesol, tephrostachin, -sitosterol,
and so on have been reported. Modern pharmacological studies have shown that the
plant have wound healing, antileishmanial, anticarcinogenic, antimicrobial, antioxi-
dant, hepatoprotective, antifertility, antispermatogenic, anti-diarrheal, diuretic, and
insecticidal properties. Acetylcholinesterase inhibitory action reported from this plant
aids its utilization for the development of drugs for Alzheimer's and dementia neuro-
logical disorders. Among the known active compounds of T. purpurea, tephrostachin
is responsible for antiplasmodial activity, tephrosin, pongaglabol, and semiglabrin
exerts antiulcer activity while quercetin, rutin, p-sitosterol, and lupeol are mainly
responsible for its anti-inflammatory and anti-cancer properties. From different toxi-
cological studies, concentrations up to 2,000 mg/kg were considered safe. The pre-
sent review comprehensively summarizes the ethnomedicine, phytochemistry,
pharmacology, and toxicology of T. purpurea. Further research on elucidation of the
structure-function relationship among active compounds, understanding of muilti-
target network pharmacology and clinical applications will intensify its therapeutic

potential.

KEYWORDS

Ayurveda, ethnomedicine, pharmacology, phytochemistry, Tephrosia purpurea

the potential of indigenous medical systems like Ayurveda, Unani, and
ethnomedicinal knowledge as a source of information for developing

Medicinal plants are widely used across the globe as therapeutic
agents in both traditional and modern medicines primarily because of
their easy availability, affordability, and lesser side effects. World
Health Organization has also recognized medicinal plants as the reli-
able sources for conventional and traditional health care practices
(WHO, 2002). There is now a growing realization worldwide about

pharmaceutical drugs and products (Van, Van, & Gericke, 2013). This
realization has led the pharmaceutical laboratories to focus on identi-
fying noval active constituents for treating existing and emerging
health problems (Riaz, Zia-Ul-Haq, & Jaafar, 2013.

There are about 3,52,000 known flowering plant species around the
world (Paton et al., 2008) of which 50,000 to 80,000 flowering plants are

Phytotherapy Research. 2020;1-24.
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used for medicinal purposes (Roberson, 2008). Tephrosia purpurea is one
such plant with an excellent history of ethnopharmacological uses as
cited in ancient literature. Its vernacular name “Sarwawranvishapaka”
denotes that this plant possesses property of healing all types of wounds
(Deshpande, Shah, & Parmar, 2003). The plant is also an important com-
ponent of herbal preparations like Tephroli and Yakrifti used in curing
liver disorders (Kumar, Dutta, Bhatt, & Dalal, 1997; Sankaran, 1980). It is
one of the most effective folk cures for the treatment of inflammation as
well as enlargement of liver and spleen. Due to this property, it is also
known as plihari or plihasathru, where plihari denotes spleen (Sivarajan &
Balachandran, 1994). Traditionally, this plant has also been widely used
in the treatment of impotency, gonorrhea, asthma, gastrointestinal disor-
ders, and diseases of heart, blood, and kidney (Deshpande et al., 2003;
Kirtikar, 1956). It is used to cure pain, inflammation, and for stopping
vomiting (The Wealth of India, 1976). Roots and seeds have been docu-
mented to have piscicidal and insecticidal activities and used as the ver-
mifuge. The plant has a huge repository of compounds with the presence
of rotenoids, flavanols, glycosides, isoflavones, sterols, and chalcones
being confirmed by phytochemical screening (Pelter, Ward, Rao, & Raju,
1981). It is predicted that synergistic action of these phytocompounds is
responsible for therapeutic properties like anticancer, antipyretic, anti-
diabetic, inflammation, oxidative stress, antileishmanial, anti-lipid
peroxidative, and antimicrobial, which are some of the diseases (Nile &
Park, 2014; Tougeer, Saeed, & Ajaib, 2013). Even the clinical studies have
also confirmed activities related to hepatoprotection, mast cell stabiliza-
tion, and enhanced erythrocyte membrane integrity (Akanksha, Avijit,
Chakraborthy, & Seema, 2014).

The traditional knowledge of this plant provides a huge database
of uses and benefits, thereby encouraging scientists to explore
phytoconstituents and pharmacological aspects. This review aims to
provide comprehensive, updated, and categorized information on the
botany, ethnomedicinal, phytochemistry, and pharmacological activi-
ties of T. purpurea. This article aims to explore its therapeutic poten-
tial, identify the loopholes, and provide a scientific premise to future
research on this plant.

1.1 | Methodology

Relevant literature was retrieved by scrutinizing different worldwide
accepted scientific databases like Scopus (http://www.scopus.com), Sci-
ence Direct (http://www.sciencedirect.com), Springer Link (http://www.
springer.co.in), Wiley (http://www.onlinelibrary.wiley.com), PubMed
(http:/ /www.ncbinlm.nih.gov/pubmed), Google Scholar (http://www.
scholar.google.co.in), Elsevier (https://www.elsevier.com/en-in), and
Web of Science (https://apps.webofknowledge.com). Information was
also collected from the thesis, recognized books, abstracts, conference
proceedings, and nonimpact and non-indexed joumals. Some articles
were found through tracking citations from other publications or by
directly accessing the journal websites. The search was made using key-
words like Tephrosia purpurea or wild indigo, ethnomedicinal,
ethnopharmacology, pharmacology, and ecological uses. The information
related to botany, traditional uses, and common names were obtained

from local as well as published books. The scientific name of the plant
was authenticated from The Plant List (http://www.theplantlist.org/)
and The International Plant Names Index (www.ipni.org). The literature
search was restricted to the English and Hindi languages. Chemical struc-
tures were made using ChemDraw ultra 8.0, and chemical names and
structures were verified from PubChem official website (pubchem.ncbi.

nim.nih.gov) and ChemSpider (chemspider.com).

1.2 | Botanical description of T. purpurea

T. purpurea belongs to the family Fabaceae of the class Magnoliopsida and
order Fabales. There are around 850 plant names of species rank for genus
Tephrosia out of these 362 are accepted plant names. Twenty-four species
of Tephrosia have been recorded in India (Bentley et al., 1987; Saldanha &
Singh, 1984). The Greek word “Tephros” meaning “ash-colored” implying
to grayish tint present in leaves gave rise to generic name and the word
“purpurea” suggests the presence of a purple colored flower.

T. purpurea is a profusely branched, perennial herb growing up to
40-80 cm in height with an erect habit or having spreading tendency,
sometimes completely prostrate form having 7-9 cm in height, bra-
nches are spreading and sparsely pilose. Leaves are compound,
imparipinnate with 5-25 leaflets and leaflets are 11-32 mm long and
5-11 mm wide with a rounded apex. The shape of a leaflet is oblan-
ceolate, obscurely silky beneath and glabrous above.

Flowers are in leaf-opposed lax racemes. The calyx tube is long,
thin silky. Corolla is papilionaceous which is twice as long as the calyx.
Pods are long and linear, slightly curved mucronate and have five to
six seeds per pod. The seed coat is hard and impervious to water.
Color varies from black, yellow-red, deep gray, black-gray, brown,
green, dark brown, mottled or without mottling especially in case of
some yellow to buff-colored seeds (Negi, Kalia, Brar, & Gauttam,
2015). Different parts of T. purpurea have been depicted in Figure 1.

1.3 | Taxonomic status
Kingdom Plantae
Subkingdom Tracheobionta
Division Magnoliophyta
Class Magnoliopsida
Subclass Rosidae

Order Fabales

Family Fabaceae

Subfamily Papilionaceae
Genus Tephrosia

Species purpurea

14 | Distribution

T. purpurea is widely distributed in tropical, subtropical, and dry areas
of the world (Al-Zahrani, 2007; Willis, 1973). The various species of
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FIGURE 1 Different parts of
Tephrosia purpurea: (a) whole
plant, (b) flowers, and (c) fruits

this genus are known to be found in South Africa, Yemen, Australia,
southeastern United States, and New England (Palbag, Dey, & Singh,
2014). The plains of Tropical Africa, Ceylon, Mauritius, Subtropical
regions, and India have also witnessed the growth of this plant
(Akanksha et al., 2014). In Southeast Asia, its occurrence has been
observed in the Philippines, New Guinea (Orwa, Mutua, Kindt,
Jamnadass, & Simons, 2009). In India, it is very common in all the
states and well flourished in the southern part of India. It is distributed
in plains and hills of Haryana, Punjab, and Delhi ascending 6,000 ft. In
usual herbaceous form, a shrubby form is often found in dry places as
observed in the ridges at Delhi. It grows from east India to central
Bangladesh (Shill et al., 2015). It is distributed in Australia, China, and
Sri Lanka up to 400 to 1,300 m altitude. It also occurs in wastelands
along the roadsides. It prefers to grow in dry, gravelly or rocky and
sandy soil (Babu, Singh, & Singh, 2017). A large number of Tephrosia
species along with T. purpurea (L.) Pers. are observed in Africa; their
widespread occurrence and its relative stability suggest their possible
center of origin to be Tropical Africa. The wide distribution of this
species signifies the adaptability of the species to the varied ambient
ecological conditions at different places.

2 | ETHNOMEDICINAL PRACTICES

T. purpurea is named “sarwawranvishapaka” in Sanskrit due to its ability
to treat all kind of wounds (Deshpande et al., 2003). In fact, all parts of
the plant have been used by traditional healers to cure various wounds
(Akanksha et al., 2014). Rice water containing T. purpurea roots has been
used to treat old and dirty wounds (Palbag et al., 2014). Due to its effec-
tiveness in the treatment of liver and spleen, it is known as plihari or pli-
hasathru, where plihari stands for spleen (Sivarajan & Balachandran,
1994). Roots are helpful in treating spleenomegaly either by chewing
directly or taking with butter (Palbag et al., 2014). Root decoction is use-
ful in the treatment of enlarged and obstruction of liver, spleen, and kid-
ney (Dalwadi, Patel, & Patani, 2014), and jaundice and hepatomegaly are

treated using the whole plant (Kumar et al., 2011), it is due to these prop-
erties that Tephrosia is a prominent ingredient of preparations like
Yakrifti and Tephroli which are used in treating liver disorders.

The plant has a history of curing gastrointestinal, kidney, blood-
related and heat disorders (Rahman, Tyeb, & Saleemuddin, 1985; Zafar,
Muijeeb, & Ahmed, 2004). The dried herb is considered to possess tonic
laxative, diuretic properties (Ashok Kumar, Narayana, Vidyasagar, &
Gupta, 2012) and is also effective in boils, pimples, bilious febrile attack,
bleeding piles, and possess deobstruent properties. It has also been
documented that Tephrosia is highly effective in treating abdominal
swelling, where its Kashara (burnt ash form) is taken along with powder
of Terminalia chebula (Palbag et al., 2014). Decoction of the root is used
for treating diarrhea and dyspepsia. Root bark is powdered and pill is pre-
pared which is blended with a little dark pepper and is used for treating
obstinate colic (Dalwadi et al., 2014). Roots and leaves are used to treat
dyspepsia, pectoral disease, hemorrhoids (Billore, Yelne, Dennis, et al.,
2004), syphilis and gonorrhea (Singh, Raghubanshi, & Singh, 2002) and
kidney disorders (Akanksha et al., 2014).

Ayurvedic literature has mention of various parts of T. purpurea
used as a remedy for urinary disorders, impotency, ulcer, rheumatism,
and gonorrhea (Akanksha et al., 2014). The ability of the whole plant
to cure ulcers, inflammation, rheumatism, asthma, bronchitis, and
growth of tumors is also well known (Upadhyay, Dhaker, & Kumar,
2010). Pods extract has been reported to have analgesic and anti-
inflammatory potential, while their decoction being usefull in vomiting
(Gokhale, Dikshit, Damre, Kulkarni, & Saraf, 2000). Roots are able to
cure various skin disorders, elephantiasis, and flatulence (Babu et al.,
2017); root juice is used in treating skin eruptions (Palbag et al.,
2014), and root powder is used for brushing teeth and curing various
dental problems like Gingivitis (Dalwadi et al., 2014). Inhalation of
T. purpurea smoke has been documented as an excellent remedy for
curing cough and cold. Seed powder is used along with buttermilk for
treating rodent bite poisoning (Palbag et al., 2014). Seed infusion is
potent cooling medicine, and snake bite can be cured through the
application of pounded leaf decoction. Oil from the seed is effective
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TABLE 1 Ethnomedicinal uses of Tephrosia purpurea (L.) Pers
Mode of preparation/
Part used administration Disease/disorder
Root Extract Flatulence
Decoction of the roots together Bilharzia
with those of Mkasili
(Phyllanthus reticulates Poir.) is
drunk
Decoction of root is given with Urinary disorders
the extract of 5 g pepper (Piper
nigrum) for 1 week
Decoction is taken orally twice a Snake bite
day early in the morning and
after sunset empty stomach
Powder smoke Asthma and cough
Decoction utilized as wormicide Lung disease
for killing Toxocaracanis larvae
Chewed directly or taken with Spleenomegaly
butter
Roots boiled in rice water and Old and dirty wounds
taken orally
Root powder along with black Dyspepsia
pepper is taken orally
Decoction Diarrhea, adenoids
Liniment Elephantiasis
Juice applies directly Skin eruptions, leprous
wounds
Decoction Enlargement and
obstruction of liver
Powder along with black pepper Impotency
is taken orally
Root bark Black pepper and powder mixed Obstinate coli
to make a pill
Leaves Leaves paste along with leaves of Bleeding piles
Cannabis sativa is applied
locally
Paste is used orally Gastric problems
Decoction of pounded leaves Snake bite
Leaf paste with pinch of salt is Hard boils
applied directly to boils to
discharge pus
4 g of powder is given twice daily Liver tonic, Anemia
before meal
4 g mixed powder given twice Blood circulation, urinary
daily with water tract
Pod Eaten raw Stop vomiting
Decoction of pods Vomiting, pain, inflammation
Seeds Infusion Cooling medicine

Powder along with butter milk is
used

Qil applied directly

Rodent bite poisoning

Scabies, eczema, eruptions
of skin

Area of study
Rajasthan (India)

Tanzania

Tamilnadu (India)

Tamilnadu (India)

Bundelkhand region (India)

Sri Lanka

Rajasthan (India)

India
India

India

India

Rajasthan (India)

India

Rajasthan (India)

‘Western Ghats (India)

Uttar Pradesh (India)

India

India

Tamilnadu (India)

Punjab (India)

Reference
Upadhyay et al. (2010)

Chhabra, Mahunnah, and
Mshiu (1990)

Shanmugam, Rajendran, and
Suresh (2012)

Samy, Thwin,
Gopalakrishnakone, and
Ignacimuthu (2008)

Unial, Singh, Singh, Kumar, and
da Silva (2011)

Dalwadi et al. (2014)
Palbag et al. (2014)
Palbag et al. (2014)
Katewa and Galav (2005)

Khare (2008)
Khare (2008)
Khare (2008)

Dalwadi et al. (2014)
Katewa and Galav (2005)

Chopra, Nayer, and Chopra
(1956)

Upadhyay et al. (2010)

Ayyanar and Ignacimuthu
(2011)

Dalwadi et al. (2014)

Kumar, Pandey, Singh, and
Tewari (2013)

Pandey, Rastogi, and Rawat
(2013)

Pandey et al. (2013)

Shanmugam et al. (2012)
Kirtikar and Basu (1956)
Dalwadi et al. (2014)
Palbag et al. (2014)

Khare (2008)

(Continues)
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TABLE 1 (Continued)

Mode of preparation/
Part used administration Disease/disorder
Whole plant ~ Whole plant juice 2-3 tsp once a Weakness (tonic)

day

20-25 mL decoction of whole
plant used daily

Tonic for impotency,
snakebite, rheumatism,

WILEY_L_®

Area of study Reference
Gorakhpur and Poonam and Singh (2009)
Maharajganj (India)

Varanasi (India) Singh et al. (2002)

asthma
Inhalation of smoke Cold - Palbag et al. (2014)
Ash of plant (Kashara form) along Abdominal swelling - Palbag et al. (2014)
with Terminalia chebula powder
Decoction Anthelmintic for children, Rajasthan (India) Katewa and Galav (2005)
Dhamasia (cough with
black phlegm)

in treating scabies, eczematous, cirrhosis, and other skin ailments.
Fruit decoction is used for killing intestinal worms, while fruit extract
has been proved helpful in relieving inflammatory problems and body
pain (Khalafalah et al., 2010). The various ethnomedicinal uses of
T. purpurea have been summarized in Table 1.

3 | PHYTOCHEMISTRY

Recently, an extensive study has been done on the phytochemistry of
T. purpurea. In the present review, 44 compounds belonging to different
phytocompound classes have been structurally presented (Figure 2).
Optical activity and 1H NMR spectra revealed the presence of Iso-
lonchocarpin, lanceolatin A, Pongamol, and lanceolatin B in chloroform
root extract petrol soluble fraction of T. purpurea (Rao & Raju, 1979).
Pelter et al. (1981) isolated and characterized ten unusual closely related
flavonoids from the root, among which three compounds had C-8 (in the
flavones) attached isopentenyl unit or C-3'(in the chalcones); these com-
pounds were Tephroglabrin, tepurindiol, and O-methyl pongamol, and
other previously identified compounds were apollinine, semiglabrin,
semiglabrinol, pongamol, isolonchocarpin, lanceolatin A, lanceolatin
B. Apart from these ten compounds, Butenolide was also isolated and
characterized. T. purpurea roots were investigated using petrol soluble
fraction of chloroform extract, and residues were chromatographed over
silica gel yielding four compounds, namely, maackiain, purpurenone,
dehydrolsodericin, and purpurin along with a mixture of pseudose-
miglabrin and semiglabrin, which were identified using **C NMR data
and HRMS data (Pelter et al., 1981).

The yield of ciceritol and stachyose from seed extract was investi-
gated and quantified using DIC parameters by Amor, Lamy, Andre,
and Allaf (2008). Seven major compounds have been identified,
namely, saccharose, 3-O-rutinoside, caffeic acid, quercetin, ciceritol,
ethyl galactoside, citric acid, and stachyose, which were distinguished
inside CPE-created improved mixture by '*C NMR-based
dereplication technique. In addition, the structure of four compounds

guaiacylglycerol 8-vanillic acid ether, kaempherol-3-Orutinoside,

2-methyl-2-glucopyranosyloxypropanoic acid, and patuletin-3-O-
rutinoside were elucidated by utilizing logic structure program depen-
dent on the interpretation of 2D NMR available information (Hubert
et al, 2015). Dry powdered stem was extracted in ethanol and
Purpdione, a 1,2-ethanedionebenzofurane derivative that was iso-
lated from T. purpurea together with seven known flavanoids by Peng
et al. (2014). Ovalitenin-A (Gupta & Krishnamurti, 1977), Karanjin,
lanceolatin B (Magalhaes, Tozzi, Magalhaes, Nogueira, & Queiroz,
2000), pongamol (Chang et al, 1997), tachrosin (Smalberger,
Vleggaar, & De Waal, 1971) purpurenone (Rao & Raju, 1984) and vil-
losinol (Sarma, Srimannarayana, & Subba Rao, 1976) were already
known flavanoids.

Saxena and Choubey (1997) isolated serratin 7-O-[-p-glucopy-
ranosyl-(1-4)-O-f-D-galactopyranoside], a neoflavonoid glycoside from
chloroform fraction of stem. Three novel flavonoids are (+)-tephronin B,
(+)-tephrorins A, and flavanones containing unusual tetrahydrofuran
moiety and tephrosone, which were isolated by Chang et al. (2000).

Tephrosin, pongaglabol, and semiglabrin have been isolated and iden-
tified from the aerial parts (Ahmad et al., 1999). Benzopyrone derivative
has been isolated from an alcoholic extract and identified it as 3-hydroxy,
6-methoxy, 2-oxy (3-butanone), 7 (dioxolane-4-one), 2, 3,-dihydro-
benzopyrone (Shankar, Parikh, Geetha, Mehta, & Saluja, 2005). Meth-
ylenechloride extract of aerial parts resulted in an aromatic ester which
were identified as 2-propenoic acid, 3-(4-[acetyloxy]-3methoxypheny)-3
(4-actyloxy)-3-methoxyphenyl)-2propenylester, a sesquiterpene of rare
rotundane skeleton 4-isopropyll, 8-dimethyldecahydro-azulene-5, 8,
9-triol and a prenylated flavonoid apollinine have been isolated from
extract of aerial parts (Khalafalah et al., 2010). Rare prenylated flavonoids,
tephropurpulin A and isoglabratephrin along with previously identified
flavanoid glabratephrin, have been isolated from aerial part extract
(Hegazy, El-Razek, Nagashima, Asakawa, & Paré, 2009). Eight new
phytoconstituents were identified by Kumar, Singh, Srivastava, Kondalkar,
and Bharthi (2019) along with few previously identified compounds
using GC-HRMS analysis. T. purpurea aqueous extract revealed the
presence of 2-methoxy-4-vinylphenol, 4-(3-hydroxyprop-1-enyl)-2-
methoxyphenol, 2,3,4,5,6,7-hexahydroxy heptanal, 9-12-octadecadienoic
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acid, (E)-1,3-dihydroxy propan-2-yl octadec-9-enoate, (E)-1,3-diacetoxy-
propan-2-yl octadec-9-enoate, 1,3-dihydroxypropan-2-yl pentadecanoate
for the first time along with oleic acid, n-hexadecanoic acid and linoleic
acid. Fatty acid, linoleic acid was observed in highest concentration in the
aqueous extract (48.7%). Katakam, Sharma, Anandjiwala, Sharma, and
Shrivastava (2019) examined chemical compounds from this plant for their
applications as chemical markers in analytical methods for quality assur-
ance of herbal products. Chemical analysis ranked the marker compounds
in their respective significance order, rutin>f-sitosterol>lupeol with all
compounds having therapeutic values.

To summarize, T. purpurea is a reservior of chemical compounds having
diverse biological activities. The major compounds identified from T.
purpurea with their pharmacological action have been compiled in Table 2.

Isolonchocarpin

,

Purpurenone

Maackiain

HO’

Apollinine

Isolongifolan-8-ol

B3

Ciceritol

Linoleic acid
o \0
gD
Q
o
Ovalitenin A Karanjin

4 | PHARMACOLOGICAL EFFECTS

Pharmacology deals with the study of drugs and their action in biolog-
ical systems. It is science-oriented research dealing with characteriza-
tion and discovery of various chemicals and their impact in treating
various diseases. Various pharmacological activities rendered by dif-
ferent parts of T. purpurea have been presented in Table 3.

4.1 | Antiulcer and antihelicobacter

The antiulcer potential of aqueous root extract was assessed using vari-
ous models of duodenal and gastric ulceration in rats, and oral

Pongamol

Lanceolatin A

on o
, "o
°

on

P
Purpurin Tachrosin

O-methylpongamol Azulene
OH
Epiglobulol Bulnesol
A g v
- Y
'~ p ~
Ll -
e o
Caryophyllene oxide Stachyose

\/\/\/\/\/\/\oj/on

Hexadecanoic acid

FIGURE 2 Chemical structures of phytoconstituents present in Tephrosia purpurea
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Tephropurpulin A Glabratephrin

Quercetin

Tepirindole

Serratin
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Pongaglabol caffeic acid

O, OH
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Tephrosone Citric acid

e
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OH
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Guaiacylglycerol 8-vanillic
acid ether

Purpuritenin A

o}
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/
Pyrano[3,2-b]Jchromene Butenolide

"DW

Tetradecanoic acid

FIGURE 2 (Continued)

administration of indomethacin or ethanol or pyrrolic ligation or by 0.6 M
HCI that was used for induction of gastric ulcers, while oral administra-
tion of cysteamine HCl induced duodenal ulcers. One to 20 mg/kg dose
of aqueous extract was administered orally prior to the induction of
ulcers. The antiulcer activity was evaluated by comparing ulcer index in
the test samples with the control group. The results showed that the
ulcer index in the aqueous extract treated rats was found to be less com-
pared with the control group. The antiulcer activity could be inferred to
cytoprotective action or due to strengthening of duodenal and gastric
mucosa, thereby enhancing mucosal defense (Deshpande et al., 2003).
Acetic acid induced ulcerative colitis method was used to evalu-
ate the effect of aqueous root extract of T. purpurea in ulcerative

colitis in mice. Histopathology, macroscopical, and levels of
myeloperoxidase in the colon were studied for assessment. It was evi-
dent from the results that 200-mg/kg aqueous extract dose was suc-
cessful in the treatment of ulcerative colitis (Sonawane et al., 2011).
Flavonoids like tephrosin, pongaglabol, and semiglabrin possess
antiulcer activity against cysteamine-induced duodenal and gastic
ulcers (Sumbul, Ahmad, Mohd, & Mohd, 2011).

Peptic ulcer disorders are a result of imbalance between hostile
(acid, pepsin, and Helicobacter pylori) and defensive elements like pros-
taglandin, mucin, nitric oxide, bicarbonate, and growth factors
(Hoogerwerf & Pasricha, 2001). Anti-helicobacter pylori properties of
T. purpurea in response to bacteriostatic and bactericidal activities are
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(Continued)

TABLE 2

References

Pharmacological action

Chemical type

Chemical compound Plant part

S. No.

43

Sinha, Natu, and Nanavati (1982)

Sinha et al. (1982)

Chalcones

Whole plant

Purpuritenin

Flavanoid

Whole plant

Purpureamethied

Swift, Sethi, and Singh (1951); Katakam et al. (2019); Pandey

Leaves Flavanoid Neuroprotective,

Rutin

45

et al. (2016);

Hypoglycemic,

antioxidant,

RAO T AL

cardioprotective,
cytoprotective,

vasoprotective and
anticancerous

Saleem et al. (2001); Jain, Lodhi, and Singhai (2009); Katakam

Leaves Triterpenoid Anticancer,

Lupeol

46

et al. (2019)

antiinflammatory,

antiplasmodial
Antidiabetic, antioxidant,

Gupta, Sharma, Dobhal, Sharma, and Gupta (2011); Pitchai,

Sterol

Leaves

p-Sitosterol

47

Nagarajan, Vincent, and Rajaretinam (2018); Sahayaraj et al.

(2015)

antiinflammatory,

analgesic and

anthelmintic

efficient at stomach pH (Kusters, van Viiet, & Kuipers, 2006; Lodhi
et al., 2006). Chinniah et al. (2009) carried out an in-vitro investigation
to evaluate T. purpurea anti-helicobacter potential, using clinical isolates
and standard strains of Helicobacter pylori. Methanol extract exhibited
potent activity against the clinical and standard strains of Helicobacter
pylori compared with aqueous extract. Furthermore, the extract
showed increased efficacy with decrease in pH (mimicking stomach
acidic environment), while clarithromycin showed opposite response.
Chloroform fraction and n-hexane upon fractionation of the extract
were found to be functionally active in an acidic condition like the
stomach and displayed steady bacteriostatic activity amid repeated
exposure, showing synergism, even with antibiotic-resistant strains.

4.2 | Wound healing
T. purpurea is a potent wound healing plant. The wound healing
potential of its simple ointment was used and results were comparable
with standard medication fluticasone propionate while comparing
wound contraction, tensile strength, protein level, histopathology,
hydroxyproline, and biochemical contents. Its histopathological stud-
ies further revealed an increase in blood vessel formation and collagen
fibers/fibroblast cells (Lodhi et al., 2006). Its ethanolic extract also
possesses improved collagen maturation by cross-linking, prohealing
action, increases tensile strength, and increase in dry granuloma
weight effectively stimulates wound contraction (Akkol et al., 2009).
The flavonoid-rich aerial parts were investigated by Lodhi, Pawar,
Jain, Jain, and Singhai (2010) for its efficacy in healing burn wounds.
Full-thickness and partial thickness burn wound models were tested
and simple ointment base was taken control while Silver sulphadiazine
ointment was taken as standard. They observed that flavonoid-rich
fraction gave significantly greater (p < 0.001) wound contraction and
tensile strength compared with the control group. In full-thickness
models, hydroxyproline and proteins were found to be higher in the
presence of fibroblast cells and matured collagen fiber with effective
angiogenesis. They concluded that this wound repairing potential
could be the result of free radical scavenging activity of plant.

4.3 | Hepatoprotective

T. purpurea is a potent hepatoprotective medicinal plant. Mitra, Ven-
kataranganna, Sundaram, and Gopumadhavan (1998) have evaluated
hepatoprotective potential of various polyherbal formulations made
from T. purpurea. Tephroli tonic (a polyherbal formulation made from
tephrosia) was tested for its hepatoprotective potential against
cadmium-induced toxicity and observed significant protective activity
against cadmium-induced hepatotoxicity (Nair, 2006). Sangeeta et al.
(2010) studied CCls-induced oxidative damage, resulting in dysfunc-
tion in the liver of rats. They assessed the impacts of ethanolic extract
and silymarin (a standard drug) on protein, cholesterol, albumin, biliru-
bin, and glycogen. Furthermore, the impact of the extract on different
hepatospecific catalysts like alkaline phosphates (ALP), aspartate
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Gupta, Mazumder, Gomathi, and Selvan

Sangeetha and Krishnakumari (2010)
Shah, Parmar, Bhatt, and Chanda (2011)

Kavitha and manoharan (2006)

Valli, Vasanthi, Vijayalakshmi, and

Nigam, Saxena, and Shrivastava (2012)

Rangama, Abayasekara, Panagoda, and
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TABLE 3 Pharmacological profile of T. purpurea
Plant part used  Activity Method/model References
Root Xanthine oxidase Enzyme inhibitory activity against cow milk xanthine Nile et al. (2011)
inhibitory action. oxidase
Antioxidant activity Antioxidant activity carried out using ABTS, DPPH, Nile et al. (2011)
FRAP and ORAC methods
Antifungal activity Agar disc diffusion assay tested against Aspergillus niger
and Candida albicans (2008)
Hepatoprotective Toxicity caused by 30% CCl, in liquid paraffin
Hepatoprotective CCl, induced hepatotoxicity and serum levels of
aspartate aminotransferase (AST), alanine
transaminase (ALT), alkaline phosphatase (ALP),
billirubin and triglycerides used as biochemical
markers
Antiulcer Ethanol or indomethacin or pyrrolic ligation induced Deshpande et al. (2003)
gastric ulcers and cysteamine induced duodenal
ulcers
Anticancer and anti 7,12-dimethylbenz(a)anthracene (DMBA)-induced
lipidperoxidative effect buccal pouch carcinoma
Cytotoxic and antitumor EAC induced liquid tumor using Ehrlich ascites Murlidharan et al. (2014)
carcinoma (EAC) cell lines
CNS depressant Actophotometer for CNS depressant activity and
analgesic activity using tail immersion method ThangaThirupathi (2011)
Antiinflammatory Carrageenan induced paw edema, Gopalkrishnan et al. (2010)
Cotton pellet induced granuloma
Antimicrobial Agar disc diffusion assay against Gram-positive B. Gupta et al. (2008)
subtilis, S. aureus, M. luteus and Gram-negative E. coli,
P. aeruginosa, and S. typhimurium
Antimicrobial In-vitro antimicrobial property by agar disc diffusion
and MIC against Staphylococcus aureus
Antimicrobial Agar disc diffusion, well diffusion and MIC against
gram positive bacteria (Bacillus subtilis, Senanayake (2009)
Staphylococcus aureuspers.And Micrococcus luteus)
and gram negative bacteria (Escherichia coli,
Pseudomsonasaeruginosa and Salmonella typhimurium)
Leaves Anticancerous In-vitro anticancer activity using human MCF-7 cell line

Antihyperglycemic and
Antihyperlipidemic

Antiinflammatory

Analgesic and
antiinflammatory

Nephroprotective
Antipyretic
Spasmolytic

Acetylcholinase inhibitor

Analgesic

using trypan blue exclusion method

Streptozotocin induced diabetic mellitus

Carrageenan induced hind paw edema

Acetic acid-induced writhing and tail flick test for
analgesic activity, while carrageenan-induced rat
paw edema, cotton pellet-granuloma formation for
anti-inflammatory activity

Gentamicin-induced acute renal toxicity

Brewer's yeast induced pyrexia test

Horse serum along with triple antigen containing
20,000 million Bordetella pertussis organisms induced
anaphylactic activity

Acetylcholinesterase inhibition assay on Zebra fish
model

Acetic acid-induced writhing and tail flick test

Gulecha and Sivakumar (2011)

Pavana, Manoharan, Renju, and
Sethupathy (2007)

Gulecha, Sivakumar, Mahajan, and
Upasani (2010)

Gulecha, Sivakumar, Upaganlawar,
Khandare, and Upasani (2011)

Jain et al. (2009)
Kumar et al. (2011)
Soni, Khare, and Saxena (2004)

Janbaz, Qadir, Jan, and Gilani (2013)

Gulecha et al. (2011)

(Continues)
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(Continued)

Plant part used  Activity

Stem

Stem with bark

Seed

Whole plant

Determination of
polyphenols and free
radical scavenging
activity

In vitro antioxidant
potential

In vitro antioxidant

Antimicrobial activity of
silver nano particles

Antimicrobial

Antifouling
Cytotoxicity

Antiplasmodial

Antiinflammatory
Antileishmanial
Antihyperglycemic

Lipid and membrane
stabilizing effect

Antimicrobial

Antimicrobial

Antihyperlipidemic

Antigingivial

Insecticidal

Insecticidal and
Larvicidal activity

Antidiarrheal

Diuretic

Antiepileptic

TPC, DPPH assay

1,1-diphenyl-2picryl hydrazyl (DPPH) assay,
ferric-reducing antioxidant power radical (FRAP)

In-vitro antioxidant activity using total phenolic content
(TPC), ferric reducing antioxidant power (FRAP),
radical scavenging assay (DPPH-RSA)

Kirby bauer diffusion assay of silver nanoparticles
against E. coli, P: spp., Staphylococcu:
spp., and Aspergillus niger, Aspergillus flavus,
Penicillium spp.

In-vitro agar disc diffusion assay against Salmonella
typhi and Proteus mirabilis, Staphylococcus aureus

Inhibition of barnacle Balanus reticulates settlement

Invitro cytotoxic effect on SW620 colorectal cancer
cell line was studied using
3-(4,5-dimethylthiazolyl-2,5-diphenyl-tetrazolium
bromide (MTT) assay and cell viability assay

In vitro parasite replication wastested against
chloroquine-sensitive Sierra Leone | (D6) and
chloroquine resistant Indochina | (W1) strain of P.
falciparum

Diene-conjugate, HET-CAM and f-glucuronidase assay
methods

Leishmania donovani infection in Hamster Indian langur
monkeys (Presbytis entellus)

Streptozotocin induced diabeties
Streptozotocin [STZ] induced diabeties

Zone of inhibition and MIC values against
gram-positive bacterium Streptococcus pneumonia
and fungus Alternaria alternate

Zone of inhibition tested against Bacillus subtilis,
Escherichia coli and Pseudomonas aeruginosa

Streptozotocin induced diabeties

In vitro antimicrobial activity by MIC against clinically
isolated Porphyromonas gingivalis

Oviposition, rate of egg laying (fecundity) and percent
of hatching (fertility) rates in Callosobruchus
maculates

Larvicidal mortality bioassay against mosquito larvae of
Culex quinquefasiciatus. Inhibition of Aedes aegypti

Impact of Castor oil induced diarrhea.

Impact of normal saline, osmotic diuretic, high ceiling
diuretic, furosemide and extract on urine output

Introduction of pilocarpine after lithium chloride for
inducing status epilepticus and in vitro NO free
radical scavenging activity

References
Patel, Patel, Patel, and Patel (2010)

Muthukrishnan, Murugan, and
Kirshnamoorthy (2016)

Patel et al. (2010)

Ajitha, Reddy, and Reddy (2014)

Manikandan et al. (2014)

Peng et al. (2014)
Padmapriya, Ashwini, Raveendran (2017)

Juma et al. (2011)

Nile et al. (2011)
Sharma et al. (2003)

Pavana et al. (2007)

Pavana, Sethupathy, Santha, and
Manoharan (2009)

Khan et al. (2011)

Venkatraman, Krushnarajan, and
Mannivannan (2011)

Akhthar and Ahmad (2011), Pavana et al.
(2007), Mathews, Sujith, Christina, and
Muralidharan (2012), Dalwadi et al.
(2014)

Partha, Snigdha, and Laxmidhar (2016)

Diwan and Saxena (2010)

Kumar, Dhamodaran, Nilani, and
Balakrishnan (2012), Arriaga et al.,
2014

Janbaz et al. (2013)
AshokKumar et al. (2012)

Asuntha, Prasannaraju, Sujatha, and
Prasad (2010)

(Continues)

63



WILEY-L =

Khan, Sharma, Alam, Saleem, and Sultana

Hrishikeshavan, Harish, and Nargund

Khatri, Garg, and Agrawal (2009)
Gora, Baxla, Kerketta, Patnaik, and Roy

Lodhi, Pawar, Jain, and Singhai (2006)

Lodhi, Jain, Jain, Pawar, and Singhai

Dalwadi et al. (2014); Agnihotry, Sharma,
Agnihotri, and Saxena (2011)

Mitra, Venkataranganna, Gopumadhavan,
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TABLE 3 (Continued)
Plant part used  Activity Method/model References
Antiinflammatory Carrageenan induced paw edema, cotton pellet Shenoy et al. (2010)
induced granuloma models for acute and subacute
inflammation
Anticancer Diethylnitrosamine (DENA) induced liver cancer Gnanaraja and Prakash (2014)
Anticancerous Tumor incidence and tumor yield measured in 12-0- Saleem et al. (2001)
tetradecanoyl phorbal-13-acetate (TPA) induced
cutaneous oxidative stress and toxicity
Anti H. pylori MIC, MBC values, acid stability, time kill kinetics, drug Chinniah et al. (2009)
resistance, and synergistic potentials were evaluated
against four standard and six clinical isolates of H.
pylori
Anxiolytic Elevated plus-maze, elevated zero-maze, y-maze, and Kumar et al. (2011)
hole-board models
Nephroprotective N-diethylnitrosamine-initiated and potassium
bromated mediated oxidative stress and toxicity in (2001)
kidney
Antioxidant activity in Total phenal and flavanoid content were measured by Pandey et al. (2016)
relation to seasonal Folin-Ciocalteu method and aluminum chloride
changes colorimetric assay respectively. In vitro antioxidant
activity was calculated by DPPH and total
antioxidant activity by phosphomolybdate
antioxidant assay
Antioxidant and cytotoxic  In vitro antioxidant activity by DPPH, FRAP, reducing Padmapriya et al. (2017)
power assay and antihemolytic assay while in vitro
cytotoxic effect using colorectal cancer cell line
using
3-(4,5-dimethylthiazolyl-2,5-diphenyltetrazolium
bromide (MTT) assay
Hepatoprotective and Carbon tetrachloride (CCl,) induced hepatic damage Gunjegaonkar, Saraswathi,
antioxidant and in vitro free radical scavenging activity was
measured using DPPH assay (2010)
Aerial part Hepatoprotective p-galactosamine HCl (acute) and carbon tetrachloride Ramamurthy et al. (1993)
(chronic) induced hepatotoxicity
Hepatotoxicity Thioacetamide induced hepatotoxicity
Hepatotoxicity Arsenic induced hepatotoxicity
(2014)
Wound healing Incision, excision, and dead space wound models
Wound healing Dead-space and burn wound models
(2016)
Antiasthmatic Horse serum-induced asthma
Anticholestatic Thioacetamide-induced cholestasis
and Sundaram (1999)
Analgesic Tail immersion method and tail flick response for Gopalkrishnan et al. (2010)
analgesic property
Antioxidant Carbon tetrachloride induced lipid peroxidation and Soni, Kumar, and Saraf (2006)
PMA-induced superoxide generation in vivo
Fruit Antifertility and Androgen inhibition effect was observed in male albine  Luhadia and Mali (2016)
antispermatogenic rats using ethanolic extract
Flowers Antiviral Virus cultures, namely, HEL cell cultures, HeLa cell Kokila et al. (2010)

cultures and Vero cell cultures used to study antiviral
property
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transaminase (AST), acid phosphatase (ACP), lactate dehydrogenase
(LDH), and alanine transaminase (ALT) were also estimated by them.
They observed a significant increase in albumin, hepatospecific
enzymes, total protein, and glycogen and a decrease in serum levels of
cholesterol and bilirubin. Shah et al. (2011) evaluated the efficacy of
ethanolic root extract in hepatoprotection. A pronounced reduction in
total bilirubin, aspartate aminotransferase, and alkaline phosphate was
observed on oral administration of extract and comparison with CCl,-
damaged rats. Histopathological study of extract-treated damaged
rats showed normal liver architecture and comparable to silymarin.
They concluded that the ethanolic extract showed promising antioxi-
dant activity, which resultantly useful in blocking cellular leakage and
preserving the functional integrity of the liver cell membrane (Shah
et al., 2011).

Sree and Srinivasan (1993) evaluated the hepatotoxicity of aerial
parts of T. purpurea in acute p-galactosamine and chronic CCl; models
in rats. They used biochemical markers like serum levels of transami-
nases (SGOT and SGPT) and bilirubin for checking hepatotoxicity and
observed increase in biochemical markers (SGPT, SGOT, and bilirubin)
and absence of necrotic sores. Lower levels of enzymes and bilirubin as
observed were indicative of hepatoprotective action. CCls-induced
toxicity showed a highly significant increase in serum transaminase and
bilirubin levels. They suggested that hepatoprotective activity is due to
membrane stabilizing effect on the hepatic cell. The aqueous ethanolic
concentrate of aerial part was screened for hepatoprotective potential
against thioacetamide-induced hepatotoxicity by Khatri et al. (2009).
They observed dose-dependent reduction in necrosis of liver sections
of treated rats. Jain, Jat, Dubey, Bhardwaj, and Jain (2010) observed a
reduction in necrosis area and disappearance of inflammatory infiltrates
in the centrizonal area and around the portal triad. Similarly, Pavana
et al. (2007) observed the more prominent decrease in the necrosed
zone and inflammatory cell penetration around the central vein.

44 | Antiinflammatory and analgesic

Ethanolic extract of aerial and root parts of the plant has been known
to produce dose-related inhibition of acute as well as the chronic
phase of inflammation (Khatri et al., 2009). At the dose of 500 mg/kg,
p.o. of T. purpurea in rats, significant anti-inflammatory activity was
seen (Saleem et al., 2001). Gopalakrishnan, Vadivel, and Dhanalakshmi
(2010) reported the dose-dependent inhibition of carrageenan-incited
paw edema and cotton pellet-initiated granuloma in rats. At similar
portions, pain relieving action was additionally seen by the tail immer-
sion technique kept at 55°C.

Anbarasi and Vidhya (2015) reported that anti-inflammatory activ-
ity of seed extract was due to the presence of several bioactive com-
pounds such as flavonoids and triterpenoids. The ethanolic root extract
at a dose of 200 and 400 mg/kg has a significant effect on the manage-
ment of inflammation and pain. It reduces the carrageenan-induced
paw edema volume in rats (Bathini et al, 2012). Gangwar and
Ghosh (2016) reported that administration of 40 mg/ kg methanolic
extract showed effective inhibition in edema wvolume in the

carrageenan-induced model because of high concentration of com-
pound, which inhibits prostaglandin synthesis. Gulecha et al. (2011)
evaluated anti-inflammatory potential utilizing carrageenan-initiated
paw edema and cotton pellet granuloma formulations in rats, while
analgesic activity was assessed utilizing acid-induced writhing in mice
and the tail-flick test. Ibuprofen and Hydrocortisone were reference
standard and it is observed that extract was progressively viable in
preventing carrageenan-initiated edema, cotton pellet granuloma
development and acetic acid-induced edema (Gulecha et al., 2011).

T. purpurea leaves extract was studied for anti-inflammatory activity
utilizing carrageenan-initiated inflammation in Wistar rats. Different con-
centrations of the extracts were orally administered and resulted in inhi-
bition of paw swelling as observed by Gulecha et al. (2010). Methanolic
extract of the shoot has been evaluated for its anti-inflammatory and
xanthine oxidase inhibitory activity. Diene conjugate, HET-CAM, and
B-glucuronidase method were opted for measuring anti-inflammatory
activity. Shoot extract revealed significant antiinflammation as recorded
45.4, 10.5 and 70.5%, respectively, and significant inhibition of xanthine
oxidase was observed by Nile and Khobragade (2011). Alcoholic root
extract was tested against carrageenan-induced model at different con-
centrations and 20 mg/kg b.w. dose showed a significant reduction in
inflammation when compared with the control group (Praveena,
Amarnath, & Jegadeesan, 2011).

Mitigating action of two species of Tephrosia specifically Tephrosia
maxima and T. purpurea were assessed by Sandhya et al. (2010) by
HRBC membrane-stabilizing method. The two plants demonstrated
similar levels of action at dosage of 500 pg/mL. T. maxima giving
79.49% and T. purpurea giving 79.01% security (Sandhya et al., 2010).
Valli et al. (2011) examined the mitigation potential of roots for anti-
pyretic and anti-inflammation activity (Valli et al,, 2011).

Shill et al. (2016) considered this plant as a potential anti-allergic
agent. Furthermore, Kumar et al. (2019) evaluated its aqueous extract
against heat-induced activity at optimum condition and observed that
extract was 1.2 times more efficient than standard (acetyl salicylic
acid). This efficiency could be due to presence of f-sitosterol, lupeol,
and flavanoidal fraction (Pitchai et al., 2013; Sahayaraj et al., 2015;
Jain et al., 2009; Katakam et al., 2019).

4.5 | Anticarcinogenic and chemoprotective

Gulecha and Sivakuma (2011) observed that leaf extracts of
T. purpurea have good cytotoxic activity against MCF-7 human breast
cancer cell line. Gnanaraja and Prakash (2014) reported that
methanolic extract of this plant showed great potential against n,n-
diethylnitrosamine-induced hepatocellular carcinoma in Swiss albino.
Aqueous and ethanolic extracts of roots of this plant showed potential
anticancer activity against Ehrlich ascites carcinoma cells in Swiss
albino mice (Muralidhar, Somasekhar, Sumanjali, Kumar, & Lakshmi,
2014). Ethanolic extract was able to reduce thiobarbituric acid reac-
tive substances (TBARS) level and also enhances the antioxidants sta-
tus in the circulation of 1,2-dimethylbenz-(a)-anthracenes-painted
hamsters (Duraipandiyan & Ignacimuthu, 2007). Root chloroform
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concentrate was examined on Dalton's lymphoma ascites and Ehrlich
ascites carcinoma animal cell lines and strong cytotoxic activity was
confirmed by Suvadhra et al. (2011).

T. purpurea extract was screened for chemopreventive potential in
N-nitrosodiethylamine-induced hepatocellular carcinoma in Wistar rats
(Hussain, Fareed, Siddiqui, Vijaykumar, & Rao, 2012). Significant reduc-
tion in liver injury and restoration of liver cancer markers was observed.
In addition, T. purpurea extracts standardized the action of cell reinforce-
ment chemicals, to be specific lipid peroxidation, catalase, reduced
glutathione, glutathione peroxidase, glutathione S-transferase, and
superoxide dismutase in the liver of N-nitrosodiethylamine-treated
rodents. Treatment with T. purpurea essentially decreased the nodule
incidence rate and variety in the cancer-causing agent bearing rodents.
They attributed the presence of flavonoids like quercetin and rutin for
anticarcinogenic and chemoprotective activity. They further observed
that quercetin acts as an excellent antioxidant as it exerts proapoptotic
effect on tumor cells and block different phase of cell cycle in cancerous
cells. Quercetin rendered its activity by increasing p21, p27, and p53 to
arrest cell cycle at G1 phase in HepG2 human hepatoma cells. Similarly,
Rutin inhibits murine leukaemia WEHI-3 cells and promotes immune
response. Furthermore, the increase of SOD, act by dismutating super-
oxide radicals to H,O, and O,, which is further broken to H,O by the
action of CAT and GPx, while GST act by forming GSH-xenobiotic conju-
gation, by which it plays role in storage and excretion of xenobiotics.
Xenobiotic detoxifying enzymes also play role in anticancer property by
converting toxic compounds to nontoxic (Hussain, Siddiqui, Fareed,
Vijayakumar, & Rao, 2012). Saleem, Alam, Ahmed, Igbal, and Sultana
(1999) evaluated the effect of T. purpurea in cutaneous oxidative stress
and observed reduction in hydrogen peroxide and lipid peroxidation pro-
duction. In another study, Saleem, Ahmed, Alam, and Sultana (2001)
observed its effect in cutaneous oxidative stress and toxicity in murine
skin. Tumor initiation was achieved through single topical application of
7.12-dimethyl benz(a)anthracene (DMBA) (25 mg per animal per 0.2 mL
acetone), while croton oil was used for tumor promotion at a dosage of
0.5% per animal per 0.2 mL acetone (v/v). In comparison with the control
group (phorbol ester) inhibition of cutaneous carcinogenesis, decrease in
tumor occurrence and tumor yield was observed on the application of
T. purpuera extract prior to croton oil. Moreover, a critical decrease in
TPA-induced cutaneous omithine decarboxylase (ODC) movement and
[3H] thymidine consolidation was additionally observed and they
suggested that T. purpurea can act as a potent chemopreventive agent.

Kishore and Roy (2011) reported the protective role of p-sitosterol
of T. purpurea in breast, colon, and prostate cancer. Padmapriya, Ashwini,
and Raveendran (2017) screened methanolic extract of leaves and root
for anticancer activity in HepG, hepatocellular carcinoma cell. Cytotoxic-
ity of the extract in HepG, was evaluated using MTT assay and mode of
cell death was examined by AOEB, Hoechst and JC1 staining under a
fluorescence microscope and results showed that leaves and root extract
induce apoptosis-mediated cell death in HepG, cells. Similarly,
Shanmugapriya, Umamaheswari, Thirunavukkarasu, Renugadevi, and
Ramanathan (2011) also studied HELA cervical cancerous cell line for the
anticancerous potential of the plant and observed that ethyl acetic acid
extract had the most powerful impact.
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4.6 | Antioxidant

Reactive oxygen species associated disorders like bronchial asthma,
hepatic ailments, cutaneous toxicities, pain, and inflammation are treated
by the application of aerial part and roots of T. purpurea (Khan et al., 2001).
Kavitha and Manoharan (2006) showed that ethanolic extract possesses
anti-lipid peroxidative effect, as well as enhanced antioxidant patential in
DMBA (7,12-dimethyl benz(a)anthracene), painted animals (Kavitha &
Manoharan, 2006). Ethanol and ethyl acetate extract showed enhanced
antioxidant activity (Palbag et al., 2014). The root extract exhibited free
radical scavenging activity with oxidative stress and xanthine oxidase
activity (Nile et al., 2011). Whole plant aqueous extract showed free radi-
cal scavenging activity in DPPH free radical assay (De Smet, 1998). Simi-
larly, in-vitro antioxidant action of root hydroalcoholic showed marked
measures of total phenols (Shah, Kathad, Sheth, & Sheth, 2010).

Root extract was screened for in-vitro antioxidant and xanthine oxi-
dase (XO) inhibitory action, where antioxidants were measured using
ABTS, DPPH, FRAP, and ORAC method, while XO inhibitory action was
measured on purified milk xanthine oxidase. Distilled water root extract
showed XO inhibitory activity in a dose-dependent manner along with
additional superoxide scavenging activity and significant antioxidant activ-
ity in 100-200 pg/mL concentration range (Nile and Khobragade, 2011).
Padmapriya, Gayathri, Ronsard, Akbarsha, and Raveendran (2017) investi-
gated methanolic extract of leaves, seed, root, and stem of T. purpurea for
their antioxidant and cytotoxic properties. In-vitro antioxidant activity was
evaluated using DPPH, FRAP, reducing power assay, and antihemolytic
assay. In-vitro cytotoxicity was studied on SW620 colorectal cancer cell
line using MTT assay. Leaves showed the highest antioxidant activity and
reducing power, effective cytotoxicity on colorectal cancer cells, and
higher total phenolic, flavonoid contents compared with others.

Kumar, Shashidhara, Kumar, and Sridhara (2001) investigated the
protective role of the plant in gentamicin-induced rat kidney cortical cell
damage. A dose-dependent increase in free radical scavenging activity
was observed, recommending its role in limiting gentamicin-instigated
kidney cell damage. Ethanol concentrate and ethyl concentrate of the
plant showed the improved antioxidant activity of which later showed
better activity against CCl,. The antioxidant property could be due to fla-
vonoids and tannins (Patel et al., 2010; Soni et al., 2006).

Pandey et al. (2016) studied the impact of different seasons on the
content of flavonoid glycosides and on antioxidant activities. Samples
collected in the month of August have highest total phenolic content
(TPC) and total flavonoid content (TFC) and lowest in the samples col-
lected in winters. Quercetin-3-O-rhamnoglucoside, a flavonoid glyco-
side, was most abundant in all the seasons. Phosphomolybdenum and
DPPH assay on utilization for evaluation of antioxidant activity resulted
in 89.01+5.11% and 66.66 + 3.15, respectively, showing excellent
potential to act as an antioxidant (Kumar et al., 2019).

4.7 | Antimicrobial

A study was carried out by Kumar et al. (2007) to evaluate antimicro-
bial potential against Propionibacterium acnes and Staphylococcus
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epidermidi by 12 medicinal plants found that T. purpurea possesses a
significant zone of inhibition in the disc diffusion method against both
the bacteria. Tri-terpenoid glycoside isolated from butanolic seed
extract showed maximum zone of inhibition against Streptococcus
pneumoniae and complete restraint was seen on the growth of
Alternaria substitute (Khan, 2011). Venkatraman et al. (2011) carried
out the antibacterial activity of petroleum ether, alcohalic and aque-
ous extract of seeds of T. purpurea against Bacillus subtilis, Escherichia
coli, and Pseudomonas aeruginosa. Jayaweera (1982) observed inhibi-
tion of both Gram-positive bacteria (Bacillus subtilis, Staphylococcus
aureus, and Micrococcus luteus) and Gram-negative bacteria
(Escherichia coli, Pseudomonas aeruginosa, and salmonella typhimurium)
in methanolic root extract. Pelter et al. (1981) observed Gram-positive
bacteria were aggressively inhibited by the extracts than Gram-
negative bacteria.

Ethanolic root extract exhibited inhibition of two E. coli strains and
three Pseudomonas aeruginosa isolates (Rangama et al, 2009).
Methanolic extract of T. purpurea root was shown to inhibit the growth
of gram-positive (S. aureus, M. luteus, and B. subtilis) as well as Gram-
negative bacteria (P. aeruginosa and S. typhimurium) (Soni et al., 2006).
Antimicrobial activity of ethanolic and methanolic extract of T. purpurea
was tested against several Gram-positive, Gram-negative, and fungal
species. Both of the extracts gave moderate antimicrobial activity but
methanol extract at the concentration of 100 mg/mL showed the
highest activity followed by ethanol (Naik, Reddy, & Rayalu, 2013). Alco-
holic extract of aerial part inhibited growth of E. coli, Serratia marcesens,
and S. epidermidis (Nivedithadevi, Manivannan, & Somasundaram, 2012).
According to Kumar et al. (2007), this plant has potential antimicrobial
property against the bacteria, which induces acne. Singh, Saxena, and
Singh (2008) reported that T. purpurea has antimicrobial property due to
presence of flavonoids. They extracted 3,7,2'-trihydroxy-6'-O-f-p-
glucopyranosyl, a flavone from ethanol extract and observed signifiacnt
antibacterial activity. Chinniah et al. (2009) reported T. purpurea as a
potential anti-Helicobacter pylori agent. They found that methanolic
extract of T. purpurea has more potential than the aqueous extract of
T. purpurea. Different fractions of methanolic extract were found active
against metronidazole resistance as well as sensitive strains. Acetone
and ethanol root and leaf concentrate demonstrated great antimicrobial
potential while ethanol leaf extract indicated great antimicrobial action
against the Proteus mirabilis and acetone leaf extract indicated moderate
action against Staphylococcus aureus (Manikandan et al., 2014).

48 | Antidiabetic

Hydroalcoholic extract of leaf powder decrease the level of glucose in
hyperglycemic animals (Vijayakumar et al., 2014). Its aqueous extract
has been proved to control diabetes mellitus similar to glibenclamide
in streptozotocin-induced rats. Oral administration of aqueous leaf
concentrates to diabetic rats at a dose of 600 mg/kg body weight
increased plasma insulin and standardized the lipids and lipoproteins
profile. Similarly, oral administration of ethanolic seed extract at a
dose of 300 mg/kg, p.o. significantly showed the anti-hyperglycemic,

anti-lipid peroxidative effect and increased the level of both enzy-
matic and nonenzymatic antioxidants (Amor et al., 2008; Gupta et al.,
2008). Oral administration of agueous seed extract increased secre-
tion of insulin from p-pancreatic cells in diabetic rats. Furthermore,
the increase in glycosylated hemoglobin levels demonstrated dimin-
ished blood glucose levels and improved hexokinase and glucose-
6-phosphatase activity (Amor et al., 2008; Pavana et al., 2009). The
aqueous extract showed a dose-dependent increase in the anti-
diabetic property when compared with standard (acarbose) (Kumar
etal, 2019).

Aqueous leaf concentrates has antihyperglycemic and ant-
ihyperlipidemic impacts in streptozotocin-induced diabetic rats
(Pavana et al., 2007). Bhadada and Goyal (2016) evaluated the benefi-
cial effect of flavanoid rich fraction of Tephrosia on streptozotocin
induced type-| diabeties and concluded that antioxidant property of
flavonoids like quercetin or rutin is responsible for imparting beneficial
effect on cardiovascular and cataract complications arising due to
type-l diabeties. In a similar study, aqueous extract showed significant
increase in serum insulin levels, decrease in serum creatinine and urea
levels, and improvement in cardiac hemodynamic parameters
(Bhadada and Govyal (2015)).

49 | Anticataract

Protective role of Tephrosia in sodium selenite induced cataract in
Sprague-Dawley rat pups was screened by Bhadada, Bhadada, and
Goyal (2016). They observed reduction in nuclear opacity, improve-
ment in the insoluble proteins, protein sulfhydryl, total nitrite, calcium
levels, and Ca?* ATPase activity. They also observed that extracts also
decreased malondialdehyde levels and prevented the loss of reduced
glutathione levels. Their results proved the anticataract potential of
plants and this could be due to antioxidant function, preventing pro-
tein oxidation and lipid peroxidation in the lens.

4,10 | Antileishmanial

T. purpurea butanol extract showed antileishmanial activity against
L. donowani infection in the hamster (Sharma et al., 2003). The extract
was administered orally at the dosage of 50 mg/kg for 5 days and results
were further confirmed in languor monkey. In a similar study conducted
on n-hexane and n-butanol crude fractions, later showed 82.72% inhibi-
tion at a dose of 50 mg/kg/p.o. for 5 times compared with $5% and 99%
inhibition by sodium stibogluconate (Byadgi, 2011).

411 | Anthelmintic

Methanol and aqueous concentrate of leaves were examined by Man-
jula, Spandana, Joshi, and Sudheer (2013) by taking different concen-
trations on adult Indian earthworms, Pheretima posthuma. Their
findings indicated that methanolic concentrate of T. purpurea leaves
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had dose-dependent critical anthelmintic action when compared with
the standard medication.

412 | Antiepileptic

T. purpurea has a long history of its use in the traditional system
against epilepsy. Asuntha et al. (2010) evaluated the impact of
ethanolic extract on lithium-pilocarpine induced status epilepsy and
brain lipid peroxidation and in-vitro antioxidant activity. Administra-
tion of ethanolic concentrates at 1000 mg/kg showed a decrease in
the severity of status epilepticus and protection from seizures.

4.13 | Antipyretic
Antipyretic activity of methanolic extract of T. purpurea leaves was
evaluated by Kumar et al. (2011). In brewer's yeast-induced pyrexia
test, the pyrexia in the rats was reduced significantly (p < 0.01) com-
pared with the control. They suggested that this plant might have
potential antipyretic activity.

4.14 | Diuretic

Ashok Kumar et al. (2012) evaluated the diuretic capability of metha-
nol concentrate of T. purpurea in male Wistar rats. They examined dif-
ferent parameters like urine vyield, diuretic activity, electrolyte
discharge of sodium, potassium, calcium, and chloride, and pH. They
observed that different dose levels displayed huge diuretic activity as
confirmed by increased urine volume, electrolyte concentration, and
basic pH in contrast with the control group of animals.

4.15 | Antituberculosis

Dam and Babu (2003) documented the presence of compound rock
iron [Fe (OH)s;] solubilizing compound from the root extract of
T. purpurea that aides in plant metabolism. This compound competes
with other microbes for iron in the environment and likewise hinders
M. tuberculosis growth under in-vitro conditions, thereby indicating
anti-tuberculosis potential.

4,16 | Antiplasmodial

Juma et al. (2011) observed that T. purpurea stem extract showed
antiplasmodial activity against the Dé (chloroquine-sensitive) and W2
(chloroquine-resistant) strains of Plasmodium falciparum with ICsq values of
1047 £ 2.22 and 12.06 + 2.54 pg/mL, respectively. Terpurinflavone, a
new prenylated flavone, isolated from T. purpurea extract has shown
antiplasmodial activity with ICs values of 3.12 + 0.28 pmol/L (D6) and
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6.26 + 2,66 pmol/L (W2). P. falciparum chloroquine sensitive and chloro-
quine resistant strains were restrained by T. purpurea stem extract with
ICsq estimations of 10.47 + 2.22and 12.06 + 2.54 pg/mlL, respectively.
Kumar et al. (2012) examined larvicidal action of whole plant concentrate
of T. purpurea against the larvae of Culex quinquefasiciatus. The extracts
indicated 100% mortality in extremely small doses, recommending its
helpful use in controling the mosquito multiplication. Flavones
(E)-5-hydroxytephrostachin, purleptone, (E)-5-hydroxyanhydroustep-
hrostachin, and terpurlepflavone were tested against D, strain of
Plasmodium falciparum for antiplasmodial activity by Atilaw et al. (2017).
They observed that (E)-5-hydroxytephrostachin possesses potential
antiplasmodial activity with ICsq 1.7 pM, compared with other flavones.

417 | Antidiarrheal

Janbaz et al. (2013) evaluated the anti-diarrheal potential of
methanolic concentrate of the whole plant against castor oil initiated
diarrhea in mice. Different concentrations were orally directed to mice
to cause diarrhea at dosages of 300 mg/kg extract gave incomplete
insurance (40%) from diarrhea, though group of mice treated with
500 mg/kg showed 80% insurance from the runs, which was equiva-
lent to the assurance given by the verapamil treated groups.

4.18 | Acetylcholinesterase inhibitory activity

T. purpurea was used as a source of an acetylcholinesterase inhibitor and
assay for the same was carried to analyze neurobehavioural activities in
the brain of zebra fish (Janbaz et al., 2013). It was evident from their
results that hexane and crude extracts from the plant have promising
acetylcholinesterase inhibitory activity compared with the standard drug
Donepezil, thereby confirming its protective role in neurodegenerative
disorders. Arjun, Vincent, and Kannan (2016) observed acetylcholines-
terase inhibitory activity comparable with cyqualon and indicated its
therapeutic efficiency in treating neurodegenerative disorders.
Rajaretinam and Gnana (2012) screened acetylcholinesterase inhibitors
from Tephrosia and indicated its role in treating Alzheimer's disease. Pit-
chai et al. (2018) evaluated AchE inhibitor kinetics for donepezil,
galantamine, and trans-tephrostachin isolated from leaves of T. purpurea.
Trans-tephrostachin showed potent inhibition by docking with enzyme
with 1Csq 39.0 £ 1.4 pM. Enzyme kinetics studies revealed trans-
tephrostachin showed mixed- and reversible-type inhibition against
human AchE similar to standard drug.

419 | Antidengue

Arriaga et al. (2014) evaluated the larvicidal activity of essential oil of
T. purpurea against instar-1Il larva of Aedes aegypti. Stem essential oil
showed significant larvicidal activities with LCsq of 47.86 + 0.63 ppm.
They attributed this activity to the presence of (2E,6E)-farnesol. They
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further observed that leaves had the highest activity followed by
pods, roots, and seeds, respectively. They opined that highest larvi-

cidal property of leaves is probably due to presence of rotenone.

420 | Asthma

T. purpurea ethanolic extract significantly decreased the mast cell
degranulation showing its usefulness in the treatment and manage-
ment of asthma (Lallubhai & Dalal, 2011).

421 | Insecticidal

T. purpurea is known for its strong insecticidal efficacy. Sahayaraj et al.
(2014) evaluated the potential of T. purpurea essential oil from stem
and roots. Hexadecanoic acid was the most abundant compound pre-
sent. Essential oil showed strong repellent activity for males compared
with females of Odoiporus longicollis a serious pest of banana. They
attributed the insecticidal efficacy to the presence of compounds like
rotenone, hexadecanoic acid, and so on. Khatoon, Irshad, Pandey,
Rastogi, and Rawat (2019) observed witner season is more suitable
for collection of plant for preparing insecticide due to the presence of

rotenone in higher amounts in this season.

422 | Well-aging

The term antiaging is now being replaced by “healthy-aging” or “Well-
aging”, highlighting healthier way of living by applying healthier life-
style which includes yoga, exercise both physical and mental
(De Tollenaere et al., 2019). T. purpurea hydroalcholic seed extract
was assessed for B-endorphin, dopamine and cortisol release, along
with antioxidant activity through its ability to modulate NQO-1 and
HMOX-1 gene expression and protein expression. Cortisol release
study was carried using normal human epidermal keratinocytes
(NHEKSs) isolated from foreskin epidermis, while normal human dermal
fibroblast (NHDFs) were used for gene expression studies. In-vitro
models confirmed that T. purpurea extract did not stimulate cortisol
release and under stress conditions pretreatment of extract at 1%
reduced cortisol release by 70%. Further the extract increased the
production of p-endorphins by 220% at 0.0125% and 197.5% at
0.0625% respectively in NHEKs. Similarly a 21% increase was
observed in Dopamine on extract application. Gene expression studies
revealed phytocompounds were able to activate several genes like
NQO-1, NQO-2, FTL and MT2A involved in skin homeostasis, detoxi-
fication, anti-inflammatory and antimicrobial properties. HMOX-1 and
TRXNRD, the main actors of antioxidant defense was also increased.
They confirmed that the T. purpurea is a potential plant which can ele-
vate standards of healthy lifestyle via maintaining redox balance
through activating Nrf-2 (nuclear factor erythroid-related factor) path-
way which further leads to expression of HMOX-1 which through
cascade leads to production of bilirubin, anti-inflammatory,

antioxidant, anti-apoptotic properties. Similarly, it also leads to pro-
duction of NQO-1 protective proteins and antimicraobial through pro-
duction of cathelicidin (De Tollenaere et al., 2019).

4.23 | Uricosuric effect

Uricosuric effect is associated with inflammatory disorder known as
gout which is responsible for gouty arthritis, renal dysfunction,
nephrolithiasis and diabetes mellitus. T. purpurea ethyl acetate frac-
tion (TPEA) was evaluated for its uricosuric effect in male Sprague-
dawley rats. Gout was initiated by injection of potassium oxonate at a
dose of 250 mg/kg, prior to oral application of plant extract (TPEA)
and allopurinol. Biochemical, hematological and urine parameters
were evaluated for potential anti gout effect. TPEA resulted in reduc-
tion of serum uric acid, creatinine, inflammation, lysosomal enzymes
associated with acute inflammation and increase in excretion of urine
uric acid, increased urine creatinine levels showing uricosuric effect.
Anti-inflammatory activity was due to inhibition of lysosomal
enzymes or membrane stabilizing activity of plant, further potent free
radical scavenging activity was responsible for reduction of oxidative
stress in gouty animals (Nipate & Yelmar, 2019).

5 | TOXICOLOGY

Many researchers have worked on the toxicological and safety aspect of
extracts of T. purpurea. Hussain et al. (2012) screened aqueous ethanol
extract of T. purpurea for evaluating its toxicity and safety profile. The
doses 400 and 200 mg/kg were observed to be safe for subacute toxicity.
Acute toxicity and subacute toxicity studies were employed on Wistar and
Swiss albino rats. Biochemical, hematological, and histopathological
parameters were assessed. Oral acute toxicity was observed up to
2000 mg/kg, and up to this dose, there was lack of mortality and toxicity.
Higher dose (1 g/kg * 5 p.o.) was proved to be lethal to animals. Similarly,
n-butanol fraction administration was safe up to 4,640 mg/kg * 1 p.-
0. without any mortality (Ashok Kumar et al.,, 2012). Toxicity and safety of
ethanolic extract on hamster and Preshytis entellus models was evaluated
by Sharma et al. (2003). They evaluated the acute toxicity of petroleum
ether and methanol extracts using OECD (acute toxic classic method)-432
guidelines. The concentrations up to 2000 mg/kg were considered safe
for diuretic study. 3-{4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) assay was used for evaluating cytotoxicity. Different con-
centrations of compound (0.039-100 pmol/L) were utilized against non-
tumoral and cancerous cell lines. Majority of compounds did not show
cytotoxicity (ICso > 100 pM), while (E)-5-hydroxytephrostachin showed
ICs between 21 and 100 pM (Atilaw et al., 2017).

6 | CLINICALSTUDIES

De Tollenaere et al. (2019) carried out simple blind, placebocontrolled
clinical investigation using 21 women (aged 40-67 years to evaluate
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the impact of T. purpurea in improving skin. All the selected partici-
pants belonged to polluted localities and showed signs of tiredness
(redness under eyes). Cream containing 2% T. purpurea was applied
twice a day by all the participants for 1 month on sensitive areas of
face, and changes were measured after 14 and 28 days. They
observed significant improvement in removing redness effects and
skin homeostasis. Colvan, Fleck, and Vega (2019) investigated the
impact of Gylcosaminoglycans (GAGs) and blend of natural extracts
in skin rejuvenation. An open lab study including 15 participants of
both sexes were recruited to evaluate the efficacy and tolerability
of eye cream containing low molecular weight Heparan sulfate
(LMW-HS) and natural extracts. Cream containing T. purpurea seed
extract (1-4%), E. crustaceum plankton extract (1-4%), Hieracium
pilosella (1-3%) and Bellis perennis flower (1-3%) extracts was
applied around the eye twice daily for 12 weeks to estimate skin
condition like wrinkles, coarse wrinkles, under eye puffiness, dark
circles and overall skin damage on a 10-point scale. Peritoneal ery-
thema at 12 weeks did not show plateau effects. Brown periorbital
discoloration associated with excess of melanin was also decreased.
There was improvement in appearance of dark circles, under eye
dark circle, and puffiness by 93%, 53% and 75%, respectively, and
all the participants were satisfied. All participants accepted that the
cream containing T. purpurea felt soothing and did not dry the skin.
This action was attributed to LMW-HS promoted skin hydration by
binding water as well as multifunctional emollients, such as
dimethicone, caprylic, and so on. They confirmed that T. purpurea
balanced the cortisol production because of presence of its active
constituents.

7 | CONCLUSION

Based on our review, Tephrosia purpurea roots and leaves can be used
mainly in the treatment of wounds, cough, asthama, flatulence, dys-
pepsia, elephantiasis, impotency, and urinary disorders. Some indica-
tions from ethnomedicines have been validated by pharmacological
activities of the plant extracts and its isolated compounds. The
ethnomedicinal data reveal that the roots and leaves are a potential
source for the treatment of bilharzias (schistosomiasis), snake bite,
impotency, and elephantiasis disorders. Unfortunately, the pharmaco-
logical studies in these areas are still insufficient to substantiate these
preventive effects. The available literature showed that flavonoids
present in the plant are most likely responsible for the antiulcer activ-
ity, and p-sitosterol has been reported to play a protective role in cer-
tain types of cancer such as breast, colon, and prostate cancer, while
antioxidants might be responsible for hepatoprotective and anticancer
properties. It is crucial to elucidate in-depth molecular mechanisms,
structure-activity relationships, and potential synergistic and antago-
nistic effects of multicomponent extracts and bioactive constituents
derived from T. purpurea. Further studies should also focus on its
long-term and adverse toxic effects on target organs in correlation
with the specific pharmacological activity.
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Résumé

La majorité de la population vivante dans la commune de Badaguichiri, département d’Illela,
région Tahoua sont trés dépendantes des plantes médicinales pour leurs soins de santé
quotidiens. L’une des plantes les plus fréquemment utilisée est Tephrosia purpurea. L objectif
de cette étude était de collecter les données d’utilisations traditionnelles de Tephrosia purpurea
dans la commune de Badaguichiri. Les données ont été collectées aupres de 24 tradipraticiens
de santé en utilisant un questionnaire semi-structuré. Tephrosia purpurea est utilisée dans le
traitement de nombreuses maladies dont les indications les plus fréquentes sont le cancer (15
citations), I’inflammation (10 citations) et la dysenterie (9 citations). La partie la plus
fréquemment utilisée est constituée par la plante entiere (87 citations) suivie des feuilles (28).
La macération (52 citations) suivie de la décoction (33) constituent le mode de préparation le
plus utilisé. Les résultats des études pharmacologiques reportées dans la littérature pourraient
justifier ces principales utilisations traditionnelles. Les résultats de cette étude et ceux de la
littérature pourraient étre le point de départ pour la mise au point d’'un médicament traditionnel

amélioré.
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USES OF TEPHROSIA PURPUREA (L.) PERS. (LEGUMINOSAE) IN TRADITIONAL
MEDICINE IN NIGER

Abstract

The majority of people living in the commune of Badaguichiri, department of illela, Tahoua
region are highly dependent on medicinal plants for their daily health care. One of the most
frequently used plants is Tephrosia purpurea. The objective of this study was to collect data on
traditional uses of Tephrosia purpurea in the commune of Badaguichiri. Data were collected
from 24 traditional health practitioners using a semi-structured questionnaire. Tephrosia
purpurea is used in the treatment of many diseases, the most frequent indications of which are
cancer (15 quotes), inflammation (10) and dysentery (9). The most frequently used part is the
whole plant (87 citations) followed by the leaves (28). Maceration (52 citations) followed by
decoction (33) is the most commonly used mode of preparation. The results of pharmacological
studies reported in the literature could justify these main traditional uses. The results of this
study and those of the literature could be the starting point for the development of an improved

traditional medicine.

Keywords: Tephrosia purpurea, Traditional medicine, Badaguichiri, Niger
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