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Abstract: Introduction: The Public health implications of continuous ethnomedical use of some plant species 

encountered at Enyigba lead-zinc mining community, Ebonyi State, Nigeria were examined.  
Methodology: Plant species growing around the mining site were identified by a Botanical Taxonomist. Well 

structured questionnaires designed to reflect demography, the prevalent diseases among the inhabitants of the 

community and some common plants used in the management of the diseases were administered. Available 

literature on the heavy metal contents of soil and plants in the study area and its neighbourhood was searched. 

Results: One hundred and fifty (150) questionnaires were administered to males (48.7%) and females (51.3%) 

with 100% response. The age range of the respondents varied from 16 to 60 years with 31-40yrs (22.67%) being 

the predominant age range. The percentage of the respondents with formal education was (82.66%), and 

informal education was (16.66%), while (0.66%) did not indicate any educational status. All participants 

agreed that herbal medicine was the main source of treatment in the community. The predominant disease 

reported was malaria (30.67%), followed by constant headache (18.00%), and stomach ache (15.33%). Forty-

nine (49) plant species were identified, out of which forty-seven (47) were found to be medicinal. Out of the 47 

medicinal plants, 18(38.30%) were recognized by the respondents as the plants commonly used for the 

treatment of various diseases in the community. Available literature associated heavy metal pollution of the 

soils and plants of the study area and the neighbuoring communities with lead-zinc mining activities. 

Interpretation: The members of Enyigba community rely mainly on herbal medicine but continuous use of the 

medicinal plants found in the lead-zinc mining environment may be counterproductive. There is the possibility 

of heavy metal intoxication of humans through herbal preparations and the attenuation of the 

plants’phytopotency by heavy metal interaction with the active molecules.  
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I. Introduction 
The mining industry is an economically viable enterprise, with the potential to create employment 

opportunities for skilled and unskilled masses, lubricating livelihoods as it supports national income. The 

economic importance of mining to national economies has global outlook as many countries have taken to 

mining for economic diversification. In Nigeria, the mineral and mining act of 2007 marked the beginning of 

orderly and sustainable development of the solid mineral sector [1]. 

Solid mineral deposits were discovered in the Abakaliki division of the old Eastern Nigeria, in the 

forties, resulting in the granting of mining concession by the Federal Government of Nigeria to the mines 

Development Syndicate (WA) limited, through the mining lease of 1954, operated by its subsidiary-Nigeria 

Lead-Zinc Mining (NLZM) Company Limited.  The Nigeria civil war of 1967-70 brought a brief interlude of 

mining activities as the NLZM wound up but the post war mining activities were characterized with unskilled 

artisanal illegal operations, with no regards to environmental safety, to the effect that mining wastes, rich in 
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heavy metals were carelessly discarded [2,3]. When the Mineral Property (ML 188), was formally transferred to 

Royal Salt Limited, by the Federal Ministry of Mines and Power in March 2010, the era of organized mining 

activities was reborn, but this notwithstanding, the illegal artisanal mining activities continues unabated, even 

with the tempo and zeal hitherto unknown, often generating to present ethnic impasse between the Royal Salt 

and the mining communities. 

The indigenes of mining communities have taken to mining as a key player in economic empowerment. 

Consequently, in Ebonyi State, solid mineral mining is next to agricultural sector in the economies of many 

families and is one of the major sources of internally generated revenue to the government. In the Enyigba 

mining community, there is hardly any household without a heap of lead-zinc metals, resulting in large scale 

environmental degradation, unsafe mining conditions, severe environmental pollution and a cocktail of human 

health problems [4]. Today, the Enyigba lead-zinc mining community is witnessing continues presence of 

different forms of mining activities. In a culture characterized by poor economic background, high level of 

illiteracy, inadequate knowledge of primary hygiene, fragile ecosystem, and dispersed demography, the impacts 

of indiscriminate mining activities are disastrous. 

The principal minerals of interest are lead and zinc, though there are handout of other elements such as 

copper and quartz in some quarters. The total lead mine area is about 21.8sq.km, consisting of three Local 

Government Areas – Enyigba in Abakaliki LGA, Ameka in Ikwo LGA, and Ameri in Ezza LGA. The area is 

generally referred to as Abakaliki lead mining area. In this study, Enyigba was selected because of its history of 

long mining activities and it also hosts the biggest numerical mining sites among the three mining communities.  

Studies so far on the impacts of lead-zinc mining in Abakaliki lead-zinc mining area have focused 

mainly on water, soil and plants metal loads[2,5], their health and environmental impacts [6,7]. The impacts of 

lead-zinc mining on plant physiology, anatomy and biochemistry are also available in local and international 

literature [8,9]. Otuu et al [4] reported the impacts of the lead-zinc mining activities on the qualities of some 

staple food plants located in the mining environment. Wlberforce and Nwabue [7] implicated lead-zinc mining 

in the heavy metal contamination of food plants, soil and water within the study area.   

There is neither literature on the plant profiling of the plant species growing in the Enyigba mining community 

nor is there any literature on the possible public health implications of using the plant materials for ethnomedical 

purposes. This study was prompted by the need to fill this gap.  

 

II. Methodology 
2.1 Description of the study area 

Ebonyi State of Nigeria occupies a landmass of approximately 5,935km
2
, and lies on approximately 

latitude 7
0
 30

1
E to 8

0
30

0
E and longitudes 5

0
40

0
N to 6

0
45

1
N.  The State is bounded to the East by Cross River 

State, to the West by Enugu State, to the South by Abia State and to the North by Benue State of Nigeria (Aloh 

et al 2017). Abakaliki is the Capital City of Ebonyi State. The City is in the mid of the South Eastern Nigeria 

and lies within the mineralized zone of lead - zinc deposits of the River Benue trough, which stretches for 

hundreds of kilometers north-easterly from Zurak. The Benue trough is one of the known major areas with lead-

zinc (Pb-Zn) deposit in West Africa. Abakaliki, especially the Enyigba area which is about 14 Km south of 

Abakaliki urban, is overlain with tropical rocks which constitute gneisses, granites, shales, sphalerite and crustal 

rocks. The prevailing climate is tropical with high rainfall, high temperature, high atmospheric humidity and 

precipitation usually exceeding evapotranspiration for more than half the year. The Enyigba Pb-Zn Mine was 

intermittently mined for lead from 1925 though mining operations ceased during the Nigerian Civil War (1967-

1970) that badly affected the industry, but has recently been activated with artisanal mining activities highly 

pronounced. 

 

2.2 Ethical and Environmental Consideration 

The protocol for the study was reviewed by the Ethics Review Committee of the Ebonyi State Ministry 

of Health, Abakaliki. Peaceful community entry was achieved by seeking the permission of the Community 

leaders through an official application. Thereafter, the voluntary, first person Informed Consent of the 

participants involved in the study was obtained. The research assistants consisting of community youth leader, 

five literate indigenes, two herbal practitioners, two nurses and a  Medical Doctor  explained to each participant 

the study aim and objectives, methods, the nature of their involvement and the length of time of involvement, 

discomforts or risks, benefits, usefulness of the study, and plans for the use of the study findings. The informed 

consent was read to the participants in the local dialect, the Igbo language.  

 

2.3 Study design 

 This study was carried out on 150 inhabitants who have lived in the community from 2 years to above 

25 years. The inhabitants comprised of both sexes between the ages of 16yrs and 60yrs.  The sampling size was 

calculated according to the formula for calculation of minimum sample size as reported in Aloh et al [10]. The 
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study design was cross-sectional and assessed the most common diseases suffered by the inhabitants. The 

questionnaire captured background variables (bio-data) and questions that were aimed at providing answers to 

the objective of the study.  

 

2.4 Plant profiling 

 Samples of plants growing around the mining sites were randomly selected. While grasses were 

uprooted with shovel to preserve the roots and flowers where necessary, the tree plants were disbranched at the 

stalk. The plants were carefully labeled, packed in air-vented sacks and taken to the Department of Plant Science 

and Biotechnology of the University of Nigeria, Nsukka for identification by botanical Taxonomists. Voucher 

samples were kept in the herbaria.  

 

III. Results 
 The results of the study are presented in Tables 1and 2 and Figure 1.  One hundred and fifty (150) 

questionnaires were administered to males (48.7%) and females (51.3%) with 100% responses. The age range of 

the respondents varied from16 to 60years with average age bracket of 31-40yrs (22.67%) being the predominant 

age range. The percentage of the respondents with formal education was 82.66%, and informal education was 

16.66%, while 0.66% did not indicate any educational status. All (100%) agreed that herbal medicine was the 

main source of treatment in the community.  

 Table 1 represents the dominant plants species growing around the Enyigba lead-zinc mining 

community. Forty nine (49) plant species were collected, out of which, 48(97.96%) plants were identified by the 

Taxonomist, and they were grouped into 22(45.83%) trees, 15(31.25%) shrubs, 7(14.58%) herbaceous plants 

and 4(8.33%) grasses. Out of 48 plants identified, 47(97.92%) were found in literature to be medicinal plants.  

 

Table 1: The dominant plant species encountered in the community 

 
 

Table 2 represents the plants commonly used for ethno-medical purposes in the community. Among the 47 

medicinal plants 18(38.30%) were recognized by the respondents as the plants commonly used for the treatment 

of various diseases in the community.  

 

Table 2: Ethnomedical uses of some plant species encountered in the community 
S/NO Plants  Ethno medicinal uses 

01 Chromolaena odorata Anti-bleeding agent and is commonly used in the community for treatment of 

cuts sustained during farming and other activities. 

02 Cassytha filiformis Treatment of African trypanosomiasis and gonorrhea          

03 Napoleonaea  imperialis Antibacterial activity, wound healing properties.         

04 Nauclea  latifolia Treatment of malaria, epilepsy, pain, fever, Diabetes, cough, and gastroenteritis. 

05 Bridelia ferrugenia  Treatment of arthritis, bruises, boils, dislocation, burns, urethral discharge, 

dysentery, diarrhea, fevers, headache, stiffness, rheumatic pain and edema. 

06 Spondias mombin Treatment of gonorrhea, diarrhea, dysentery, hemorrhoids, wounds, stomachache, 
urethritis, cystitis, eye and throat inflammations. 

07 Byrsocarpus coccineus Treatment of venereal disease, pile, swellings, tumor, diarrhea, and to arrest 

bleeding. 

08 Syzygium guineense Treatment of diarrhea, dysentery, skin diseases, worms, and as purgative and 
remedy for stomach ache, malaria, cough and asthma. 

09 Vitex doniana Treatment of anemia, gonorrhea, improvement of fertility, treatment of jaundice , 
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leprosy, dysentery. 

10 Daniellia olveri Used as analgesic to treat general body pain, sedative, arthritis, rheumatism, oral 

treatment(Gum), Pulmonary & stomach troubles, skin infections, as a laxative for 

treatment of constipation and as antidotes for venomous stings. 

11 Holarrhena floribunda Treatment of dysentery, diarrhea, fever, snake bite, infertility, venereal disease, 
diabetes, malaria, arrow poison 

12 Alchornea cordifolia 

 

Used as sedative and antispasmodic activities to treat variety of respiratory 

problems such as sore throat, cough, bronchitis, also for treatment of genital 
urinary problems, female sterility, and treatment of gastric ulcers, diarrhea, 

amoebic dysentery, worms, blood tonic to treat anaemia, Epilepsy, pains, eye 

infection and as blood purifier. 
 

13 Ficus thonningii Used for treatment of diarrhea, gonorrhea, diabetes mellitus, wounds, bronchitis, 

urinary tract infection, urinary schistosomiasis, stomach pain, gastritis,  gastric 
ulcer, liver disorders, jaundice, ring worm, scabies. 

 

14 Aspilia Africana It is used as anticoagulant to stop bleeding and facilitate wounds healing, as anti-

inflammatory to treat rheumatism, used to treat ulcers, gonorrhea, skin diseases, 
tuberculosis. 

15 Newbouldia laevis Used as analgesic to treat body pains, stomach ache, chest pain, uterine colic 

dysmenorrhoea, headache, sinusitis, as purgative to treat constipation. Other uses 
include treatment of pile, septic wounds, abscesses and ulcers, snake bite, 

diarrhea, dysentery, hernia and syphilis, epilepsy, convulsion, arthritis, 

rheumatism, swellings, edema, tumour, cancers, eye and ear infections, induction 
of labour, treatment of toothache, and malaria. 

16 Azadirachtha indica Used in the treatment of leprosy, eye problem, epitaxis, intestinal worms , 

anorexia, skin ulcers, analgesic, bile suppression, piles, rheumatism, chronic 

syphilis, diabetes, wounds, diabetics and malaria. 

17 Erythrophleum suaveolens Used as anthelmintic agent against tapeworm, treatment of heart failure, general 

body pain/headache, excellent local anaesthetic activity on eye and skin, as a 

diuretic, anti-fungal agent for treatment of eczema and ringworms as well as 
treatment of filarial disease. 

18 Urena lobata Used in the treatment of diarrhea, wounds diabetics, and improvement of sperm 

abnormality.  

 

 The Figure represents the prevalent diseases the respondents agreed were common in the community. 

The most prevalent disease reported was malaria (30.67%), followed by constant headache (18.00 %,) 

stomachache (15.33%), and ring worm and hair loss (6.00%).  

 

 
Figure: Prevalent Diseases in the community 
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IV. Discussion 
Ethnomedical practice is a common feature in Enyigba lead-zinc community as all the participants 

(100%) agreed that herbal medicine was the main source of diseases management. The study agrees with Iwu 

[11] who reported that over 3.5milion people in the developing world rely on plants for health care because 

plants constitute a viable source of biological active substances for the development of new therapeutic agents.  

C. odorata is known by all the participants as anti-bleeding agent and is commonly used in the 

community for treatment of cuts sustained during farming and other activities. The plant is reported to have 

other phytotherapeutic applications such as antibacterial, antifungal, antioxidant properties, anti-inflammatory, 

anti- mycobacterial, activities. The flavonoids from the flower have Cytotoxicity property. Nwinuka and Nwiloh 

[12] reported that the plant is used among the Igbo communities for the treatment of various diseases as reported 

in the Enyigba lead-zinc mining community. C. odorata leaf when crushed and applied topically is used as a 

blood-clotting agent, thereby making it an important agent in the treatment of wounds, skin abrasions and cuts 

[13]. 

N. latifolia is used in the community for treatment of malaria, epilepsy, anxiety, pain, fever, diabetes, 

cough, diarrhea (gastroenteritis), and fever (antipyretic). Germain et al [14] reported that the roots decoction 

possessed antipyretic, analgesic and anticonvulsant properties, justifying the use of the plant by the community 

in the treatment of the prevalent diseases. The use of the other plants by the community is also supported by 

several other studies. Chah  et al [15] reported  the antibacterial activity and wound healing properties of 

N.imperialis,  Mythitis and Gaja [16]  reported the use of  C. filiformis in the treatment of cancer, African 

trypanosomiasis, gonorrhea, kidney ailment  as well as being used as anti-platelet, vasorelaxant, alpha- 

adrenoreceptor antagonist, anti-trypnosomal and diuretic agent. N.  latifolia has been reported as been effective 

in the treatment of malaria, epilepsy, pain, fever, diabetes, cough, and gastroenteritis [14], while B. ferrugenia 

has been used in the treatment of arthritis, bruises, boils, dislocation, burns, urethral discharge, dysentery, 

diarrhea, fevers, headache, stiffness, rheumatic pain and edema [17] and  S. mombin is indicated in the 

treatment of gonorrhea, diarrhea, dysentery, hemorrhoids, wounds, stomachache, urethritis, cystitis, eye and 

throat inflammations  [18]. B.coccineus is used in the treatment of venereal disease, pile, swellings, tumor, 

diarrhea, and to arrest bleeding [19],  S. guineense is used to treat diarrhea, dysentery, skin diseases, worms, and 

as purgative and remedy for stomach ache, malaria, cough and asthma [20]. V.doniana is reported in the 

treatment of anemia, gonorrhea, jaundice, leprosy dysentery and improvement of fertility. D. olveri is used as 

analgesic to treat general body pain, sedative, arthritis, rheumatism, oral treatment (gum disease), pulmonary 

and stomach troubles, skin infections, as a laxative for treatment of constipation and as antidotes for venomous 

stings. H. floribunda  is used to treat dysentery, diarrhea, fever, snake bite, infertility, venereal disease, diabetes, 

malaria and arrow poison [21]. A. cordifolia is used as sedative and antispasmodic activities to treat variety of 

respiratory problems such as sore throat, cough, bronchitis and also for treatment of genital urinary problems, 

female sterility, gastric ulcers, diarrhea, amoebic dysentery, worms, blood tonic to treat anaemia, epilepsy, 

pains, eye infection and as blood purifier. F. thonningii is used for treatment of diarrhea, gonorrhea, diabetes 

mellitus, wounds, bronchitis, urinary tract infection, urinary schistosomiasis, stomach pain, gastritis, gastric 

ulcer, liver disorders, jaundice, ring worm, scabies [22]. A. Africana is used as anticoagulant to stop bleeding 

and facilitate wounds healing, as anti-inflammatory to treat rheumatism, it is also used to treat ulcers, gonorrhea, 

skin diseases, tuberculosis [23]. N. laevis is used as analgesic to treat body pains, stomach ache, chest pain, 

uterine colic dysmenorrhoea, headache, sinusitis, as purgative to treat constipation. Other uses include treatment 

of pile, septic wounds, abscesses and ulcers, snake bite, diarrhea, dysentery, hernia and syphilis, epilepsy, 

convulsion [24, 25], arthritis, rheumatism, swellings, edema, tumour, cancers, eye and ear infections, induction 

of labour, treatment of toothache, and malaria. A. indica is used in the treatment of leprosy, eye problem, 

epitaxis, intestinal worms, anorexia, skin ulcers, analgesic, bile suppression, piles, rheumatism, chronic syphilis, 

diabetes, wounds, diabetics and malaria. E. suaveolens is used as, anthelmintic agent against tapeworm, 

treatment of heart failure, general body pain/headache, excellent local anaesthetic activity on eye and skin. It 

also used as a diuretic, anti-fungal agent for treatment of eczema and ringworms as well as treatment of filarial 

disease. U. lobata is used in the treatment of diarrhea, wounds diabetics, and improvement of sperm abnormality 

[26]. 

Much as these herbal plants may be useful in the management of the prevalent diseases among the 

inhabitants of Enyigba community, the negative public health implications cannot be ruled out as evidences of 

heavy metal consternation of soil, water and plants in the community are available in the local literature [2, 4, 5-

7, 9].  

Toxic metal species such as lead and cadmium can bind to proteins and affect the biological     

functions of the target molecule. These metals may denature proteins by interacting strongly with their thiols 

and disulphides, causing disruption of the biological activity of certain proteins that contain sensitive S groups 

[27, 28]. The destruction of sensitive thiol groups by metal interaction may negatively affect the protein folding/ 

or binding of apoenzymes by cofactors, resulting in deformation of the normal biological activity of the proteins 
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[29]. Some of these metal pollutants from the mining tails are transition metals which can participate in catalytic 

reactions, known as Fenton-type reactions that produce Reactive Oxygen Species, setting the cell under an 

oxidative stress which may result in DNA damage, destructions of lipids and proteins through a wide range of 

biochemical routes [30]. Heavy metal species may also get into cells through various transport routes, or 

penetrate the cellular membrane to bind to lipophilic carrier. This transporter-mediated uptake of toxic heavy 

metals interferes with the normal transport of essential substrates, resulting in competitive inhibition of the 

transport process necessary for bioactive synthesis in the plants. Significantly, transportation of heavy metals 

across the conducting routes may require acquisition of energy from the proton motive force or ATP pool [31]. 

Microbial agents such as nitrogen fixing bacteria and oxidoreductases are often involved in a lot of biochemical 

processes essential in plants bioactive synthesis. Some metal oxy-anions are reduced by the oxidoreductases that 

are able to draw electrons from the bacterial transport chain through the quinone pool [32]. Specific heavy 

metals can cause starving of microbial cells indirectly by siphoning electrons from respiratory chain [33]. 

hindering their catalytic activities in bioactive synthesis. After heavy metal is taken up into the cell, the toxic 

effect appears to be associated with extracellular interactions which ultimately results in deformation of cell 

morphology [34], alteration in DNA composition and destructions of proteins and lipids. These effects may 

eventually affect the quality and quantity of secondary metabolites that confer phytopotency to the medicinal 

plants, making the continuous use of the plants for ethnomedical purposes counterproductive. 

 

V. Conclusion and Recommendations 
 Lead-Zinc mining activities in Enyigba mining community contaminate the soils, water and plants with 

heavy metals and pose serious threat to  ecosystems and consequently to human health. Several studies by 

researchers in the study area have focused mainly on the prevalence of heavy metal contamination from mining 

activities and speculated health implications, but without due attention on the specific areas of health that may 

be so affected. One of such areas is the ethno medicine. In a culture characterized by fragile economic base, 

illiteracy and poor knowledge of environmental hygiene continuous use of plant materials with attenuated 

phytoconstituent qualities will pose public health challenges. So many functional dieses are now linked to heavy 

metal intoxication through dietary and environmental exposure. It is necessary to create public awareness about 

metal toxicity and draw attention from government body to carefully monitor and regulate the discharge of 

mining waste to the environment and to dissuade indigenes from using herbal plants within the vicinity of 

mining environment as both the plants and the consumers are exposed to adverse health impacts associated with 

environmental metallation. 
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