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Ethno-medicinal use of Crotalaria retusa L.
(Fabaceae), a pyrrolizidine alkaloid toxic plant

ABSTRACT

Objective: This study was designed to investigate the ethno-medicinal use of C. refusa in
Ouagadougou (Capital of Burkina Faso).

Methods: questionnaires were administered to herbalists and traditional healers from Ouagadougou
town in national language mooré or dioula and data on the ethno-medicinal use of C. retusa, plant
part used, modes of preparation and administration were collected for each interviewed respondents.
Results: C. retusa is more used in the folklore system of medicinal to treat various diseases including
infectious and psychotropic diseases. The most diseases cited were congenital syphilis (72.5 %)
followed by malaria (7.5 %) and hallucination (7.5 %). The whole plant is more used and the
decoction is the main form of preparation. The main modes of the administration of the drug were
purgative, drink and bath.

Conclusion: C. retusa is a potent medicinal plant of the folklore medicine of Burkina Faso. A general
lack of knowledge of the potential toxicity of this plant among the herbalists and traditional healers is
also evident. Preventive measures must be taken to prevent any intoxication caused by this specie.
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1. INTRODUCTION

Burkina Faso is a low income country. A large proportion of its 17 million inhabitants lives in rural
communities under an extreme poverty and strongly depends on local plant products for their
livelihood. Previous ethno-medicinal investigations demonstrated the importance of traditional
medicine in maintaining people health in Burkina Faso[1]. A large number of medicinal plants were
traditionally used for the treatment of numerous diseases including infectious diseases, neuronal
disorders, diabetes, inflammation and cardiovascular diseases[2]. However, a general lack of
knowledge of the potential toxicity of these plants among the herbalists and traditional healers is a
serious problem that exposes to patients a possible intoxication. Crotalaria retusa L. belongs to the
Fabaceae family and is found in tropical and subtropical regions of the globe[3]. It is an alkaloid
pyrrolizidine toxic plant[4]. All organs of C. retusa plant are used in folklore medicine in some
countries for treatment of numerous diseases. So, the whole plant infusion is used to treat skin
infections while the roots are employed against coughing up blood. The leaves and flowers are used
to treat fever, and lung diseases[5]. The powdered seeds are indicated to cure leprosy, flatulence and
act as an analgesic against the pain of scorpion stings and snake venom [6]. Previous studies
reported promising pharmacological properties of Crotalaria retusa such as antioxidant, anti-
proliferative, antibacterial, thrombolytic, anti-inflammatory, and antinociceptive activities [7][8][9].
According to these reports, these pharmacological properties of C. retusa are due to its richness in
variety of secondary metabolites including alkaloids, flavonoids, saponins, steroids and phenolic
compounds[7][10]. In this present study, ethno-medicinal use of C. retusa in the folklore medicine of
Burkina Faso was investigated.

2. MATERIAL AND METHODS

2. 1. Study area
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Burkina Faso (Figure 1) is a savannah country subdivided into forty five (45) provinces regrouped in
thirteen (13) regions. It is located in the heart of West Africa and enclosed between six countries:
North by Mali, East by Niger, South by Benin, Togo, Ghana and South-West by Cote d'lvoire. It is
located inside the loop of the Niger River between 10 and 15 north latitude and between 2 east and 5
30’ west longitude. lts total area is 274,200 km? sheltering approximatively 17 million residents
subdivided mainly into seven (07) main ethnic groups including Mossé, Gourmantché, Bwaba,
Gourounsi, Lobi, Dagara and Peulh. Three main religions such as Islam, Christianity and animism are
practiced. The climate is characterized by a long dry season (from October to May) and an irregular
rainy season (from June to September). Monthly average temperatures range between 22 °C and 42
°C. The survey was carried out in Ouagadougou, the capital of Burkina Faso (12° 21' 58" nord, 1° 31’
05" oust). It is situated in the central region of Burkina Faso and numbers about 3 million residents.
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Figure 1: Maps of survey area
2. 2. Data collection and analysis

Plant was purchased with the local herbalists and botanically identified by Professor Jeanne Millogo
of the laboratory of vegetal ecology from university Ouaga 1 Pr. Joseph KI-ZERO (Burkina Faso). A
voucher specimen was deposited at department herbarium (IC: 15934). Ethno-medicinal studies
were carried out based on questionnaire addressed to forty (40) herbalists and traditional healers
including women and men. Two main national languages such as moore and dioula were used. This
interview allowed us to make an inventory of diseases or disorders treated with crotalaria retusa drug,
the plant organs used in the treatment, the mode of remedy preparation, the mode of administration
and the posology. Relative Frequency of Citation (RFC) of each disease was calculated using Excel
software according to the following equation:

FC: number of people having quoted the disease

N: total number of interviewed people



3. RESULTS AND DISCUSSION

The forty (40) respondents of the survey were aged between 40 and 70 years including herbalists and
traditional healers. Women represented 85 % of respondents and 15 % of respondents were men.
During the survey, nine (09) diseases treated with C. retusa have been cited including infectious
diseases and psychotropic disorders (Table 1). Congenital syphilis was the most cited disease (72.5
%). Other infectious diseases were also cited such as malaria (7.5 %) and yellow fever (2.5 %). This
finding suggested that C. retusa contains potent antimicrobial phytomolecules. So, in previous finding,
C. retusa exhibited antimicrobial activities on Bacillus subtilis, Staphylococus aureus, Pseudomonas
aeruginosa Aspergillus niger that could justify its multiple uses in infectious diseases treatment[7].
The use of C. retusa to treat infectious diseases such as fever and skin infections has been cited in
previous ethno-medicinal investigations[11] (Table 2). However, congenital syphilis, the most cited
disease in ours study hasn’t been cited in any previous ethno-medicinal investigation carried out on C.
retusa. Moreover, psychotropic diseases were cited by some respondents in this study including
hallucination, melancholy and madness (Table 1). The magical use of C. retusa has been cited in the
literature such as highly sought in love matters, acceptance[5]. The multiples pharmacological and
medicinal properties of C. retusa may be due to its diversified secondary metabolites content
including alkaloids, saponins, tannins, steroids, flavonoids[12][10]. Remarkably, a general lack of
knowledge of the potential toxicity of this plant among the herbalists and traditional healers is also
evident. However, the genotoxic, neurotoxic and acute poisoning properties of C. retusa on human
and animal are well documented[13][14]. According to previous pharmacological investigations, the
alkaloid monocrotaline, an abundant pyrrolizidine alkaloid from C. retusa leaves and seed is
responsible of the toxicity of C. retusa [13][15]. So, alkaloid monocrotaline is a hepatotoxic alkaloid
causing many liver diseases and altering behaviours, such as dullness or hyperexcitability, head
pressing against physical barriers, compulsive walking or circling and, occasionally, violent
uncontrollable galloping[13]. Regarding to the mainly modes of administration of C. retusa drug which
are purgative, drink and batbh, it is evident that a plausible intoxication of the population of Burkina
Faso by C. retusa is a real situation.
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Table 1. Ethno-medicinal uses of crotalaria retusa
Part plant Phytochemical compounds Pharmacological properties previous reports
ethno-medicinal uses
Seeds Alkaloids, saponins, tannins, steroids, = Acute poisoning of sheep[14] Driving away snakes [5]
flavonoids[12]
Albumin[9] Anti-inflammatory, antinociceptive[9]
Alkaloid monocrotaline[13][16] Genotoxic and cytotoxic on glial cells [13]
Leaves Alkaloids, saponins, tannins, steroids, Anti-DPPH (IC50= 57.5 pg/mL) and Fever and skin
flavonoids[12] bactericidal[8] diseases[11]
Saponins, tannins, alkaloids, Thrombolytic [10] Highly sought in love
flavonoids, reduce sugars[10] matters, acceptance[5]
Monocrotaline [17] Leishmanicide action[18] Uterine hemorrhages,
dysentery, and inflamed
wounds [17]
Monocrotaline and tricodesmine Neurotoxic [15] Eye infection Sheila[11]
alkaloid[15][19]
Roots Alkaloids Saponins Tannins Cardiac Bactericidal on B. Subtilis, S. aureus, P. Anti-diabetes[20],

glycosides Steroids Flavonoids [7]

aeruginosa, A. niger [7]

hemoptysis and colic[11]

Seeds,pods, flower,
stem, leaves

Glycoside, saponins, tannins,
alkaloids, flavonoids, sterol [21]

Antiproliferative and antioxidant [22]

Scabies, loss of menses,
stomach colic and
flatulence[5]

shoot antifeedant properties on flea beetles (P.
uniformis) [23]
Indications Frequency of Organs used Preparation mode Mode of administration Posology

citation (%)
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Prenatal syphilis 72.5 Leaves, stem or Decoction or maceration Bath Morning and evening until
whole plant healing

Malaria 7.5 Whole plant Decoction Bath , purgative Every evening until healing

Yellow fever 2.5 Whole plant Decoction Bath , purgative Every evening until healing

Hallucination, 7.5 Whole plant Powder Burn in the room Every night

madness

Convulsion 2.5 Whole plant Decoction Drink, bath, purgative Every evening until healing

Constipation 25 Whole plant Decoction Drink Morning and evening until

healing

Aches 2.5 Whole plant Decoction Bath, drink Every evening until healing

Melancholy 5.0 Whole plant Powder Burn in the room Every night

Otitis 25 Leaves Squeeze to get the sap Drip the sap in the ear Once a time

Table 2: Phytochemical constituents, pharmacological proprieties and previous reports on ethno-medicinal uses of C. retusa
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4. CONCLUSION

C. retusa is a potent medicinal plant. It is used in the folklore system of medicine from Burkina Faso to
treat diverse diseases including infectious diseases and psychotropic disorders. Unfortunately, the toxicity
of this specie isn’t known by the herbalists and traditional healers of Burkina Faso. Preventive measures
must be taken to prevent any intoxication caused by this specie.

REFERENCES

1. Zizka A, Thiombiano A, Dressler S, Nacoulma O, Ouédraogo A, Ouédraogo I, et al. Traditional
plant use in Burkina Faso ( West Africa ): a national-scale analysis with focus on traditional medicine. J
Ethnobiol Ethnomed. 2015;11(9):1-10.

2. Zerbo P, Compaore M, Meda RNT, Kiendrebeogo M. Potential medicinal plants used by
traditional healers in western areas of burkina faso. World J Pharm Pharm Sci. 2013;2(6):6706-6719.

3. Yaradua SS. A review of the genus Crotalaria L. ( Crotalarieae ,Fabaceae). Int J Sci Res Publ.
2018;8(6):316-321. doi:10.29322/IJSRP.8.6.2018.p7841.

4. Wiedenfeld H. Plants containing pyrrolizidine alkaloids-Toxicity and problems. Food Addit
Contam. 2011;28(3):282-292.

5. Nuhu H, Abdurraman E, Shok M. Ethnomedical studies of crotalaria species found in. Zaria,
Northern Nigeria. Niger J Pharm Sci. 2009;8(2):46-53.

6. Maregesi SM, Kauke B, Kagashe G, Kaali R. Traditional eye medicines in Tanzania: products ,
health risk awareness and safety evaluation. Herb Med. 2016;2(12):1-11. doi:10.21767/2472-0151.10008.
7. Dhole J, Dhole N, Lone K, Bodke S. Preliminary phytochemical analysis and antimicrobial activity
of some weeds collected from Marathwada region. J Res Biol. 2011;1(2):19-23.

8. Devendra BN, Srinivas N, Solmon KS. A comparative pharmacological and phytochemical
analysis of in vivo and in vitro propagated Crotalaria species. Asian Pac J Trop Med. 2012;5(1):37-41.
doi:10.1016/S1995-7645(11)60242-3.

9. Passos D, Souza S, Vieira T, Araujo L, Mariana R, Patricia A, et al. ScienceDirect The anti-
inflammatory and antinociceptive activity of albumins from Crotalaria retusa seeds. Biomed
Pharmacother. 2017;93:536-542. doi:10.1016/j.biopha.2017.06.078.

10. Sumi FA, Ansari P, Azam S, Nazneem S, Sultana M, Uddin N, et al. In-vitro investigation of anti-
coagulation property of four Bangladeshi blants of Crotalaria species and analysis of their qualitative
bioactive compounds. Int J Pharmacogn Phytochem Res. 2015;7(4):740-744.

11. Maregesi MS, Ngassapa DO, Pieters L, Vlietinck AJ. Ethnopharmacological survey of the Bunda
district , Tanzania: Plants used to treat infectious diseases. J Ethno-pharmacology. 2007;113:457-470.
doi:10.1016/j.jep.2007.07.006.

12. Dhole J, Dhole N, Lone K, Bodke S. Preliminary phytochemical analysis of weeds in Marathwada
region. Res J Pharm , Biol Chem Sci. 2012;3(4):764-767.

13. Silva-neto J, Barreto R, Pitanga B, Souza CS, Sila VD, Sila AR, et al. Toxicon genotoxicity and
morphological changes induced by the alkaloid monocrotaline, extracted from Crotalaria retusa , in a
model of glial cells. Toxicon. 2010;55(1):105-117. doi:10.1016/j.toxicon.2009.07.007.

14. Maia LA, Ricardo C, Rodrigues FA, Rodrigues S, Flavin A, Medeiros T, al. Duration of an
induced resistance of sheep to acute poisoning by Crotalaria retusa seeds. Clen Rural. 2014;44(6):1054-
1059.

15. Pitanga SPB, Nascimanta RP, Silva VDA, Costa SL. The role of astrocytes in metabolism and
neurotoxicity of the pyrrolizidine alkaloid monocrotaline , the main toxin of Crotalaria retusa.
Pharmacology. 2012;3:1-7. doi:10.3389/fphar.2012.00144.

16. Pletcher MT, Mckenzie R, Blaney BJ, Reichmann KG. Pyrrolizidine Alkaloids in Crotalaria Taxa
from Northern Australia : Risk to Grazing Livestock. J Agric Food Chem. 2009;57:311-319.

17. Nakka S, Kumar BV, Devendra BN. Analysis of pyrrolizidine alkaloid from Crotalaria retusa L. Sch
Res Libr. 2013;5(6):6-11.

18. Guerra L, Flavio C, Bezerra MI, Bezerril RA, Ruth N, Xavier C, et al. Artigo Evaluation of the
leishmanicide action of ethanol extracts of. Brazilian J Pharmacogn Sci. 2009;19(January):51-56.



157
158
159
160
161
162
163
164
165
166
167
168
169

19. Danmalam U, Hanwa A, Abdurrazak A, Hassan-Maidoki A, Ambi A. Phytocemical analysis of
some Crotalaria species growing in Samaru-Zaria, Nigeria for the presence of pyrroliwidine alkaloids.
Trends Sci Technolgy J. 2017;2(2):1035-1037.

20. Lawin [, Laleyé O, Agbani O, Assogbadjo A. Ethnobotanical assessment of the plant species
used in the treatment of diabetes in the Sudano- Guinean zone of Benin. J Anim Plant Sci.
2015;26(3):4108-4123.

21. Anim TM, Larbie C, Appiah-opong R, Tuffour I, Owusu KB-A, Aning A. Phytocemical, antioxidant
and cytotoxic of hydroethanolic extracts of Crotalaria retusa L. World J Pharm Res. 2016;5(2):162-179.
22. Anim MT, Larbie C, Appiah-opong R, Tuffour I, Owusu KB, Aning A. Phytochemical , antioxidant
and cytotoxicity of hydroethanolic extracts of crotalaria retusa L . World J Pharm Res. 2016;5(2):162-179.
23. Wie-Addo K, Blay J, Owusu-Ansa E. Assessing the effectiveness of the non-polar extract of
Crotalaria retusa in the control and management of the flea beetle, [Podagrica uniformis (L)] on
okro,[Abelmoschus esculentus (L) moench]. J Chem Pharm Res. 2010;2(4):387-397.



