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ABSTRACT

Majority of the world population use plants as a source of medicinal substances for their well-being. There has been a growing concern on the 
safety of some of these medicinal plants in current use. The present study seeks to bring an up-to-date review of literature that has reported 
toxicities associated with plants used for medicinal purposes in Nigeria. We searched literature using Google Scholar and PubMed. 50 plants 
belonging to 34 families met the criteria for selection. Many of these plants used for medicinal purposes are noted to have a potential toxic effect 
associated with their irrational consumption. Therefore, we recommend that caution should be observed when using them as medicinal sources.
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INTRODUCTION

From time immemorial, plants are known to be sources of 
medicinal substances used for prevention and treatment of 
various diseases around the globe.[1] About 80% of the world’s 
population has accepted plants as an indispensable source of 
medicinal substances used for maintenance of well-being.[2]

Despite the above-mentioned medicinal benefits of plants, some 
of their chemical substances are toxic to man[3] when consumed 
at high, moderate or even at small concentrations, depending on 
the type of plant.[4] Some of these toxic substances can affect the 
entire organ system while some only affect specific organs in the 
system, for example, digitoxin, oleandrin, neriifolin, and thevetin 
A and B (cardiac glycosides) target the heart.[5] The presiding effect 
may lean on the wrong identity of the plant, state or condition of 
the plant, stage of development (growth), plant part used, species, 
amount consumed, and vulnerability of the victim.[3]

Nigeria, being in the tropical region is known to harbor 
numerous plants containing high levels of heterogeneous 

chemical substances (alkaloids, tannins, flavonoids, saponins, 
anthraquinones, glycosides, proteins, etc.) for protection 
against predators and adaptation to the harsh tropical 
environmental conditions.[6] The use of medicinal plants 
in Nigerian traditional medical practices is currently not 
properly checked resulting to increased risk of toxicity due 
to wrong administration especially of those plants that are 
toxic at low concentrations.[7] Another area of concern is the 
risk of genotoxicity associated with chronic exposure to most 
commonly used medicinal plants.[8]

Numerous research works have pointed out chemical 
constituents or phytochemical content of some poisonous 
plants. It is necessary to identify plants with toxicity potentials 
among the plants used for therapeutic purposes.[4] This will help 
in reducing the rate of plant-associated poisoning or toxicity. It 
will also help researchers in making decisions on the dose to 
use in evaluating the therapeutic effect of a toxic plant.

The aim of this review is to provide an index of Nigerian 
medicinal plants with potentials for toxicity.
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METHODOLOGY

Literature in different local and international peer-reviewed 
journals that featured on the toxicity of medicinal plants 
found in Nigeria and is used by the populace in any part 
of the country for medicinal importance was extensively 
searched. The scientific search engines used in the study were 
the Google scholar (https://scholar.google.com) and PubMed 
(www.ncbi.nlm.nih.gov/pubmed). The study database included 
research articles, books, these and other scientific write-ups, 
known for their academic rating, covering various aspects of 
the plant species (Botany, traditional use, pharmacology, or 
toxicology) dating from 1982 to 2016. The search strategy 
used, as employed by Félix-Silva et al.[9] contained one or a 
combination of the following terms “toxic Nigerian medicinal 
plants” or “toxic medicinal plants in Nigeria” or “Nigerian 
toxic plants” or “toxic medicinal plants” or “toxicity” 
“medicinal plants” “review” or “medicinal plants in Nigeria” 
“toxicity” or “toxic effect” “Nigerian plants” or “poisonous 
effect” “Nigerian plants” or “toxicity” or “toxic effect” or 
“poisonous part.” Search results were screened for relevance 
in the study. Only literature published in English that reported 
toxicities or poisonous effects (including human, animal, and in 
vitro studies) of medicinal plants that can be found in Nigeria 
were included. Information on toxicities of the studied plants 
and summary of the work was extracted from the consulted 
literature [Table 1].

DISCUSSION

The results above show common medicinal plants found in 
Nigeria having potential toxic effects to either humans or 
animals at certain concentrations (where specified) according 
to various scholarly articles reviewed by the present research. 
50 plants belonging to 34 families were recorded in this review 
article. Euphorbiaceae family had the highest number in this 
research (11.8%) followed by Apocynaceae and Fabaceae 
(9.8% each), Sapotaceae (5.9%), Cucurbitaceae, Malvaceae, 
and Rubiaceae (3.9% each), with the rest having 1.9% each.

The parts of the plants found to be toxic include leaves (25.5%), 
roots (23.5%), stem bark (9.8%), seeds (9.8%), fruits (2.0%), 
whole plant (2.0%), aerial part (2.0%), and latex (3.9%), 
with 21.6% accounting for parts not specified by the studies. 
The identified plant parts were extracted using either organic 
solvents (ethanol, methanol, hexane, acetone, and petroleum 
ether) or water (aqueous).

All the plants mentioned in this study are used medicinally 
in different parts of the country. This could be due to their 
therapeutic benefits at lower concentrations and toxic effects 
usually occur at higher concentrations or when an overdose 
is used. The plants identified in this study mainly caused Ta
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intoxication through consumption. Organs systems most 
affected are shown in Table 2. Some of the plants were shown 
to demonstrate multi-organ toxicity.

CONCLUSION

According to this study, many indigenous plants around us that 
are used medicinally possess toxicity potentials at certain levels. 
They have the ability to cause either immediate (acute) toxic 
effect (Argemone mexicana, Cannabis sativa, Nerium oleander, 
Jatropha gossypifolia, Blighia sapida, Thevetia peruviana, 
Luffa aegyptiaca, etc.) or chronic toxicity when used for a long 
period of time (Morinda lucida, Kigelia africana, Garcinia kola, 
etc.). Therefore, caution should be exercised when using these 
plants for especially medicinal purposes.

REFERENCES

1. Mahomoodally MF. Traditional medicines in Africa: An 
appraisal of ten potent African medicinal plants. Evid Based 
Complementary Altern Med 2013;2013.

2. Saini S, Kaur H, Verma B, Ripudaman SK, Singh K. Kigelia 
africana (Lam.) Benth: An overview. Natl Prod Radiance 
2009;8:190-7.

3. Botha C, Penrith ML. Poisonous plants of veterinary and 
human importance in southern Africa. J Ethnopharmacol 
2008;119:549-58.

4. Fred-Jaiyesimi AA, Ajibesin KK. Ethnobotanical survey of toxic 
plants and plant parts in Ogun State, Nigeria. Int J Green Pharm 
(IJGP). 2012;6:397783.

5. Bandara V, Weinstein SA, White J, Eddleston M. A review of the 
natural history, toxinology, diagnosis and clinical management 
of Nerium oleander (common oleander) and Thevetia peruviana 

(yellow oleander) poisoning. Toxicon 2010;56:273-81.
6. Ajaiyeoba EO, Abiodun OO, Falade MO, Ogbole NO, Ashidi JS, 

Happi CT, et al. In vitro cytotoxicity studies of 20 plants used in 
Nigerian antimalarial ethnomedicine. Phytomed Int J Phytother 
Phytopharmacol 2006;13:295-8.

7. Fennell C, Lindsey K, McGaw L, Sparg S, Stafford G, 
Elgorashi E, et al. Assessing African medicinal plants for 
efficacy and safety: Pharmacological screening and toxicology. 
J Ethnopharmacol 2004;94:205-17.

8. Sowemimo A, Fakoya F, Awopetu I, Omobuwajo O, Adesanya S. 
Toxicity and mutagenic activity of some selected Nigerian plants. 
J Ethnopharmacol 2007;113:427-32.

9. Félix-Silva J, Giordani RB, Silva-Jr AA, Zucolotto SM, 
MdF FP. Jatropha gossypiifolia L.(Euphorbiaceae): A review of 
traditional uses, phytochemistry, pharmacology, and toxicology 
of this medicinal plant. Evid Based Complementary Altern Med 
2014;2014.

10. Filho JS, Pontual K, Ferreira C, Florencio D, Xavier H, Panter K, 
et al. Ornamental plants in Southern Brazil with toxic potential 
for companion animals. Poisonous Plants: Global Research and 
Solutions. Wallingford, U.K: CAB International; 2007. p. 55-7.

11. Savadi R, Alagawadi K. Antifertility activity of ethanolic extracts 
of plumbago indica and Aerva lanata on albino rats. Int J Green 
Pharm 2009;3:230.

12. Gujjeti RP, Mamidala E. Anti-HIV activity and cytotoxic 
effects of Aerva lanata root extracts. Am J Phytomed Clin Ther 
2014;2:894-900.

13. Alnaqeeb M, Thomson M, Bordia T, Ali M. Histopathological 
effects of garlic on liver and lung of rats. Toxicol Lett 
1996;85:157-64.

14. Tedong L, Dimo T, Dzeufiet PD, Asongalem AE, Sokeng DS, 
Callard P, et al. Antihyperglycemic and renal protective 
activities of Anacardium occidentale (Anacardiaceae) leaves in 
streptozotocin induced diabetic rats. Afri J. Cam 2006;3:23-35.

15. el Badwi, Samia MA, Adam SE, Shigidi MT, Hapke HJ. Studies 
on laticiferous plants: Toxic effects in goats of Calotropis procera 
latex given by different routes of administration. Dtsch Tierarztl 
Wochenschr 1998;105:425-7.

16. Kazeem M. Hypolipidemic and toxicological potential of aqueous 
extract of Rauvolfia vomitoria afzel root in wistar rats. J Med 
Sci 2013;13:253-60.

17. Omidi A, Razavizadeh AT, Movassaghi AR, Aslani MR. 
Experimental oleander (Nerium oleander) intoxication in broiler 
chickens (Gallus gallus). Hum Exp Toxicol 2012;31:853-8.

18. Enriquez ME, Ruiz LA, Rosas ML, Guerrero G, Contreras AA, 
Sepulveda A, editors. Acute Toxicity of Thevetia peruviana in 
Rodents. Proceedings-Western Pharmacology Society; 2002: 
[Western Pharmacology Society]; 1998.

19. De Lima JM, De Freitas FJC, Amorim RN, Câmara AC, Batista JS, 
Soto-Blanco B. Clinical and pathological effects of Calotropis 
procera exposure in sheep and rats. Toxicon 2011;57:183-5.

20. Basak SK, Bhaumik A, Mohanta A, Singhal P. Ocular toxicity by 
latex of Calotropis procera (Sodom apple). Indian J Ophthalmol 
2009;57:232.

21. Yang HN, Kim DJ, Kim YM, Kim BH, Sohn KM, Choi MJ, et al. 
Aloe-induced toxic hepatitis. J Korean Med Sci 2010;25:492-5.

22. Bottenberg MM, Wall GC, Harvey RL, Habib S. Oral Aloe 
vera–induced hepatitis. Ann Pharmacother 2007;41:1740-3.

23. Rabe C, Musch A, Schirmacher P, Kruis W, Hoffmann R. Acute 

Table 2: Organ systems affected by the plants
Organ system Number of plants with reported 

organ toxicity (%)
Hepatotoxicity 13 (14.0)
Nephrotoxicity 10 (10.8)
Neurotoxicity 10 (10.8)
Reproductive toxicity 9 (9.7)
Respiratory toxicity 9 (9.7)
Cardiovascular toxicity 6 (6.5)
Genotoxicity 4 (4.3)
Cytotoxicity 5 (5.4)
Gastrointestinal toxicity 4 (4.3)
Endocrine toxicity 3 (3.2)
Hematotoxicity 3 (3.2)
Ocular toxicity 2 (2.2)
Skin toxicity 2 (2.2)
Deaths 13 (14.0)



Zauro, et al.: Review of toxic Nigerian medicinal plants

 Available at www.aujst.com 107

hepatitis induced by an Aloe vera preparation: A case report. 
World J Gastroenterol 2005;11:303-4.

24. Bergamaschi MM, Queiroz RH, Zuardi AW, Crippa AS. Safety 
and side effects of cannabidiol, a Cannabis sativa constituent. 
Curr Drug Saf 2011;6:237-49.

25. De Castro ME, Dulay RM, Alfonso NF. Teratogenic effect 
of papaya (Carica papaya) seed extracts on the embryonic 
development of zebrafish (Danio rerio). Adv Environ Biol 
2015;9:91-7.

26. Edwin S, Joshi SB, Jain DC. Antifertility activity of leaves of 
Plumbago zeylanica Linn. in female albino rats. Eur J Contracept 
Reprod Health Care 2009;14:233-9.

27. Agaie B, Onyeyili P, Muhammad B, Ladan M. Acute toxicity 
effects of the aqueous leaf extract of Anogeissus leiocarpus in 
rats. Afr J Biotechnol 2007;6:886-9.

28. Oyeyemi M, Esan O, Oyerinde C, Uwalaka E. Effects of 
Momordica charantia on the serum chemistry and some 
reproductive parameters in the female wistar rats. Nat Sci 
2015;5:240-8.

29. Azeez MA, Bello OS, Adedeji AO. Traditional and medicinal 
uses of Luffa cylindrica: A review. J Med Plants 2013;1:102-11.

30. Wang J, Ji L, Liu H, Wang Z. Study of the hepatotoxicity induced 
by Dioscorea bulbifera L. rhizome in mice. Biosci Trends 
2010;4:79-85.

31. Anika S, Shetty S. Investigations on Croton penduliflorus Hutch.: 
III. Estimation of the acute toxicity in frogs and mice and the 
irritant activity in mice. Int J Crude Drug Res 1984;22:173-6.

32. Rajeh MA, Zuraini Z, Sasidharan S, Latha LY, Amutha S. 
Assessment of Euphorbia hirta L. leaf, flower, stem and root 
extracts for their antibacterial and antifungal activity and brine 
shrimp lethality. Molecules 2010;15:6008-18.

33. Lin LJ, Marshall GT, Kinghorn AD. The dermatitis-producing 
constituents of Euphorbia hermentiana latex. J Natl Prod 
1983;46:723-31.

34. Usman M, Sule M, Gwarzo M. Toxicological studies of aqueous 
root extract of Euphorbia lateriflora (Schum and Thonn) in rats. 
J Med Plants 2014;2:58-62.

35. Kulkarni M, Sreekar H, Keshavamurthy K, Shenoy N. Jatropha 
curcas-poisoning. Indian J Pediatr 2005;72:75-6.

36. Abdu-Aguye I, Sannusi A, Alafiya-Tayo R, Bhusnurmath S. 
Acute toxicity studies with Jatropha curcas L. Hum Exp Toxicol 
1986;5:269-74.

37. Akinpelu BA, Oyedapo OO, Iwalewa E, Shode F. Biochemical 
and histopathological profile of toxicity induced by saponin 
fraction of Erythrophleum suaveolens (Guill. & Perri.) bark 
extract. Phytopharmacology 2012;3:38-53.

38. Akpa L, Ajima M, Audu B, Labte S. Effects of fish bean 
(Tephrosia vogelii) leave extract exposed to freshwater Cichlid 
fish–Tilapia zilli. Anim Res Int 2010;7:1236-41.

39. Abalaka S, Auta J. Toxic effects of aqueous and ethanol extracts 
of Parkia biglobosa Pods on Clarias gariepinus adults. World. 
2010;3:9-17.

40. Nwodo UU, Ngene AA, Anaga AO, Chigor VN, Henrietta II, 
Okoh AI. Acute toxicity and hepatotoxicokinetic studies of 
Tamarindus indica extract. Molecules 2011;16:7415-27.

41. Al-Snafi AE. The constituents and biological effects of Arundo 

donax-a review. Int J Phytopharm Res 2015;6:34-40.
42. Rao PS, Ramanadham M, Prasad MN. Anti-proliferative and 

cytotoxic effects of Strychnos nux-vomica root extract on human 
multiple myeloma cell line–RPMI 8226. Food Chem Toxicol 
2009;47:283-8.

43. Mudi S, Ibrahim H, Bala M. Acute toxicity studies of the aqueous 
root extract of Lawsonia inermis Linn. in rats. J Med Plants Res 
2011;5:5123.

44. Pedroso PM, Von Hohendorf R, De Oliveira LG, Schmitz M, Da 
Cruz CE, Driemeier D. Sida carpinifolia (Malvaceae) poisoning 
in fallow deer (Dama dama). J Zoo Wildlife Med 2009;40:583-5.

45. Mitra S, Mukherjee SK. Some abortifacient plants used by the 
tribal people of West Bengal. Natl Prod Radiance 2009;8:167-71.

46. Ahmed F, Ahmed KM, Abedin MZ, Karim AA. Traditional uses 
and pharmacological potential of Ficus exasperata Vahl. Syst 
Rev Pharm 2012;3:15-23.

47. Paul C, Didia B. The effect of methanolic extract of Moringa 
oleifera Lam. roots on the histology of kidney and liver of guinea 
pigs. Asian J Med Sci 2012;4:55-60.

48. Brahmachari G, Gorai D, Roy R. Argemone mexicana: Chemical 
and pharmacological aspects. Braz J Pharmacog 2013;23:559-75.

49. Yakubu MT, Bukoye BB. Abortifacient potentials of the aqueous 
extract of Bambusa vulgaris leaves in pregnant dutch rabbits☆. 
Contraception 2009;80:308-13.

50. Wanmuang H, Leopairut J, Kositchaiwat C, Wananukul W, 
Bunyaratvej S. Fatal fulminant hepatitis associated with 
Ganoderma lucidum (Lingzhi) mushroom powder. J Med Assoc 
Thailand 2007;90:179.

51. Magili S, Maina H, Barminas J, Toma I. Toxicity study of aqueous 
leaf extracts of Sarcocephalus latifolius (Rubiaceae) in rats. 
J Environ Sci Toxicol 2014;2:120-8.

52. Nguta J, Mbaria J, Gakuya D, Gathumbi P, Kabasa J, Kiama S, 
editors. Evaluation of Acute Toxicity of Crude Plant Extracts 
from Kenyan Biodiversity using Brine Shrimp, Artemia salina 
L.(Artemiidae). Open Conf Proc J 2012;3:30-4.

53. Schecter JC. Hypoglycemics Plant Poisoning. NewYork: CRC 
Press; 2012.

54. Joskow R, Belson M, Vesper H, Backer L, Rubin C. Ackee fruit 
poisoning: An outbreak investigation in Haiti 2000-2001, and 
review of the literature. Clin Toxicol 2006;44:267-73.

55. Adebayo A, Abolaji A, Opata T, Adegbenro I. Effects of ethanolic 
leaf extract of Chrysophyllum albidum G. on biochemical and 
haematological parameters of albino Wistar rats. Afr J Biotechnol 
2010;9:2145-50.

56. Molnar J, György L. Pulmonary hypertensive and other 
haemodynamic effects of capsaicin in the cat. Eur J Pharm 
1967;1:86-92.

57. Pour BM, Latha LY, Sasidharan S. Cytotoxicity and oral acute 
toxicity studies of Lantana camara leaf extract. Molecules 
2011;16:3663-74.

58. Lemonica I, Alvarenga C. Abortive and teratogenic effect of 
Acanthospermum hispidum DC. and Cajanus cajan (L.) Millps. 
in pregnant rats. J Ethnopharmacol 1994;43:39-44.

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 
International License. 


