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ABSTRACT

Acquired immunodeficiency syndrome (AIDS) is aseymptoms and infections that are life threatgrand result
from damage to the human immune system. Problents & drug half- lives viral reservoirs, drug resisce
(treatment failure), high drug dosage, toxic sidieets and drug costs from the use of highly actingretroviral
therapy (HAART), have led to a significant crisis the management of HIV/AIDS that led to the use of
ethnomedicines by HIV-infected persons to mana@sSAelated opportunistic infections. In spite oé thelief on
plants to manage HIV/AIDS in Keffi, there have baerfirst hand studies to document the specifiapfpecies
used by traditional medicine practitioners to maeadllV/AIDS-related opportunistic infections and ithe
prophylaxis. In this study, an ethnobotanical fislatvey was conducted to document the methodsephmtion
and administration of traditional medicine usedn@nage different HIV/AIDS opportunistic infecticarsd their
prophylaxis in Keffi Metropolis, Nigeria. The remukshowed that a total of 30 species of ethno- oieali plants
belonging to 15 families distributed in 23 genefde most commonly used families were Anacardia¢Ea®),
Euphorbiaceae (6.7%), Fabaced26.7%), Malvaceae (10%), Meliaceae(6.7%) and Meeax (6.7%) which were
used to treat conditions such as diarrhoea, dysgntonorrhoea, fever, skin infections, oral candsgis, weakness,
cough, vaginal candidiasis, tuberculosis, thrustalaria, meningitis, abdominal pain, headache, shésgsexually
transmitted diseases and difficulty swallowing. ent parts used were barks (35.9%), roots (30.8BAves
(20.5%), seeds (10.2%) and nut (2.6%). The halbiteplant used were (66.7%) trees; (30%) shravsl (3.3%)
herbs. Further research is also needed to surveremlants in this area and isolate the plants’ béative chemical
compounds for drug developments.
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INTRODUCTION

Acquired immunodeficiency syndrome (AIDS) is a sétsymptoms and infections that are life threatgrémd
result from damage to the human immune systeml{i$ caused by the human immunodeficiency viru$vjH
which belongs to the family of Retroviridae (singgranded RNA virus) and subfamily of lentivirussspable of
producing reverse transcriptase by means of whikli\ 5 synthesized using their viral RNA as a tertgland
incorporated into the genome of infected cellsvas first identified in 1981. It is the leading sawf death in sub-
Saharan Africa and the fourth biggest killer woridev[2]. It is now 27 years since the first caseADS was
reported in 1986 in Nigeria. According to recemads from the National Agency for the Control dDS (NACA)
in Nigeria, for the twenty seven year period dai®&6 till December 2011, that AIDS was reportedNigeria,
3,459,363 people now live with HIV and estimated4D,166 require ARV. 388,864 new infections ocatiirethe
year ended 2011 and records show 217,148, AID%cktieaths [3].

Highly active antiretroviral therapy (HAART) whidk often called the drug “cocktail” or triple th@sais a potent
way of holding back viral duplication and developrmef HIV and has led to decrease in the total baordf
HIV/AIDS patients and a considerable decrease éndeath rate of the infected, an increase in fleesjpan of
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HIV/AIDS patients, and an improvement in qualitylié¢ (QoL) of these patients [4,5,6]. Issues sashdrug half-
lives viral reservoirs, drug resistance (treatnfaittire), high drug dosage, toxic side effects dnay costs, have led
to a significant crisis in the management of HIMDA, particularly in developing nations, where thisrthe greatest
need [7,8,9]. It has turned out to be that HAARESIoot present an absolute answer to the challéwa.result,
supplementary and different anti-HIV curative sttaés immediately need to be explored [10]. Nahag been a
source of medicinal agents for thousands of yeadsam impressive nhumber of modern drugs have tedatéd
from herbal plants, a lot of these isolations weeatred on the uses of the agents in traditionalicivee [11].
Usually, people with HIV/AIDS use folk medicine firese subsequent motives: to enhance their bdéfésce, to
heal signs, symptoms and indications, to enhane& tlie span and to decrease side effects assaciaith
treatments [12,13]. WHO has estimated that at 8% of the population globally relies on traditdmedicine to
meet their primary health care needs [14,15] angplkeeliving in rural areas depend on plant drug hods for
primary health care [16]. More than half of the plapion living in North- central Nigeria depend taditional folk
medicines as it is characterised by cheap, affdedabachable, available and accessible, in tha@o@ sense and
socially.

The objectives of this study were to collect corhgresive data from traditional medicine practitiecnéfMP) on
medicinal plants commonly used for HIV/AIDS treattheand to document the methods of preparation and
administration of traditional medicine in Keffi Mepolis, Nigeria

MATERIALSAND METHODS

Study Site
The survey was conducted in different distinct arefaKeffi. Sample of the plants were collected &nadcisported to
the Faculty of Natural and Applied Sciences at Kasa State University, Keffi for identification.

I dentification of medicinal plants

Identification of the collected plants specimenssvabne in the Plant Science and Biotechnology ©Bhithe
Department of Biological Science at Nasarawa Statigersity, Keffi, Nigeria. Voucher specimens weleposited
in the Plant Science and Biotechnology HerbariuNagarawa State University, Keffi, Nigeria.

Respondents/infor mants

With the main interest of collecting information cath the traditional medicines used in the managénoén
HIV/AIDS opportunistic infections and their prophyis indigenous people residing in the study area were
surveyed. Traditional healers having sound knowdedfjplants in medicine were consulted during teeqal of
January 2013 — April 2013. The ethno- medicinaladatere collected using questionnaire, dialogues and
conversations in their native dialect.

Traditional medicines used for the management &f/AIDS opportunistic infections and their prophylsxwas

gathered from the traditional doctors, aged menkaudviedgeable persons practicing native medicimés. age of
the respondents ranged from 50-85 years and alledgondents were male. Before interviewing anpaedent,

the objectives of the study, methods and the pianase of the data that were to be generated tr@ninterviews
was explained by the researcher. Verbal consertriduct the interviews was sought from every redpahbefore
the interview and was allowed in each circumstaieing the conversations, data on the local naofigdants,

plant parts methods of preparation of remedy, adhtnation and dosages used to treat various oppistici

infections related to HIV/AIDS were recorded. Titaahial healers were compensated before they agoestare

their knowledge, or even be used as lead duringjtiest to collect plant specimen. Folk healers weed as lead
during the quest to collect plant voucher specimelnish were later transported to the Departmer@io€hemistry

and Molecular Biology, Nasarawa State Universitgffi Nigeria.

Money was given to traditional healers based onstaeement made by Anthropologist Darrell Posey abgerts
that:

“Indigenous people who provide information must dmmpensated as an issue of development. He represts
monetary compensation is used to reserve the thadommunity, and their traditions. Without comgetion, the
knowledge and acquaintance of native cultures lvé@llost because cultures themselves are in daffigextioction
unless they can acquire the financial means tanretatrol of their divine doom”.

Medicinal plants used in the management of HIV/AIDEportunistic infections are enumerated in TabldHe

botanicals are arranged in alphabetical order @if $tientific names, family, habit, plant partedsnd frequency
of citation.
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TABLE |: Botanicalsthat are used to treat HIV/AIDS opportunistic infectionsin Keffi local government, Nasar awa state, Nigeria

Family C.N. Common Botanical name Local name Plant part Disease conditions MEthOd.Of Habit
name used treated application
0O9BM | Mango Mangifera indica | Mangwaro (H)/ | Bark Oral candidiasis Infusion Tree
Lam. mangoroo-hi (F)
15BM | African grape | Lannea  microcarpa| Faarau (H)/ faruhi (F) | Bark Malaria Infusion Tree
Anacardiaceae Engl. & K.Klause
07BM | cashew Anacardium Kanjuu (H) Leave, Skin infection, | Infusion Tree
occidentalel. root, bark dysentery, diarrhoea
thrush, shingles
A 04BM | African Annona senegalensis Gwandandaajii  (H)/| Root Difficulty Infusion Shrub
nnonaceae - )
custard-apple| Pers. dukuu-hi (F) swallowing
Arecaceae 21BM F():é;:;;:nonut Cocos nuciferd.. Fg;?ékwéréttéégéra Seed Oral candidiasis Rubbing Tree
Bignoniaceae 01BM | tulip tree Stereospermum Jirii (H)/ golombi (F) Leave _Sexually transmittgd Infusion Shrub
kunthianumCham. diseases
17BM | chewstick Anogeissus leiocarpus Markéé (H)/ kojo-li(F) | Bark Tuberculosis Infusion Tree
tree (DC.) Guill & Perr.
Combretaceae 12BM Terminalia reticulata| Baushé (H)/ 6ood-I | Root Dysentery, diarrhoea| Infusion
Retz. P
05BM | physic nut Jatropha curcag.. Biitadazaguu (H)/| Root Gonorrhoea Infusion Shrub
Euphorbiaceae . - ) magalee-hi () ) .
26BM | African Bridelia  ferruginea | Kisni (H)/ maree-hi| Root, bark | Dysentery Infusion Shrub
locust beans | Benth. P
02BM | Septic weed | Senna occidentali Raidooré (H)/ tabsahi| Leave, Skin infection, | Rubbing, Shrub
(L.) Link F) root weakness, fever| infusion
18BM | Peanut/ Arachis hypogaed. Gyafaa (H)/ mbiriiwu | Nut Gonorrhoea
groundnut F)
03BM | Egyptian Acacia nilotica (L.) | Bagaaruuwaa (H)| Seed Diarrhoea Infusion Herb
Mimosa Willd. ex Delile gawdi (F)
24BM | coral tree/| Erythrina senegalensi§ Jinjiriya (H)/ beefoo- | Leave Oral candidiasis Infusion Tree
Flame trees DC. hi (F)
Fabaceae 29BM | Camel's foot PiIi_ostigma Kargéo (H)/ barkee-hi| Bark Weakness, fever Infusion Tree
reticulatum (DC) | (F)
Hochst.
06BM | African Pterocarpus erinaceug Shaajinif (H)/| Bark Gonorrhoea Infusion Tree
Teak Poir. mbanuhi (F)
23BM | Tamarind Tamarindus indicd.. Tsdamiiyaa (H)/| Leave Diarrhoea Infusion Tree
jatami (F)
08BM | empty locust | Parkia biglobosa| Maakuba (H)/ naree{ Root, bark | cough Infusion Tree
pods (Jacg.) R. Br. ex G| hi(F) Dysentery
Don
Lythraceae 14BM| henna Lawsonia inermig.. Lalle(H)/ nalli (F) Root Vaginal candidiasis fusion Shrub
22BM | silk-cotton Ceiba pentandra(L.) | Riimii (H)/ bantaa-hi| Bark Dysentery Infusion Tree
tree Gaertn F)
M 10BM | Baobab Adansonia digitatd.. Kuauka (H)/6okki (F) Seed Cough Maceration Tree
alvaceae
11BM | Sleepy Waltheria indicalL. Hankufaa (H)/ kafaffi| Leave Skin infection Infusion Shrub
Morning (H)
20BM | Mahogany Khaya senegalensis Madaacii(H)/ Root Weakness, fever Infusion Tree
Meliaceae (Desr.) A. Juss. daalee-hi (F)
28BM | Neem Azadirachta indicaA. | D86gonyaaroo  (H)/| Bark Meningitis Infusion Tree
Juss. ganyi (F)
13BM | bark-cloth fig | Ficus thonningii | Céefiiyaa (H)/ biskee-| Leave Weakness, fever Infusion Tree
Moraceae Blume hi (F)
25BM | Ficus tree Ficus politalL. Darumii (H)/ durmihi | Bark, root | cough, abdominall Infusion Trees,
(F) pains and diarrhea shrubs
Moringaceae 30BM | horseradish | Moringa oleiferaLam. | Zo66galé (H)/ gaware Bark Gonorrhoea Infusion Tree
tree (F)
Phyllanthaceael 27BM | small  red-| Hymenocardia acida| Janyaaro (H)/| Root Tuberculosis Infusion Shrub
heart Tul. yawasotoje (F)
P 16BM | Violet tree Securidaca Sanyaa (H)/ aalali (F) Leave, Headache, Inhalation, Tree
olygalaceae | ; T :
ongepedunculata root, bark | Vaginal candidiasis,| infusion
Fresen Gonorrhoea
Sapotaceae 19BM | Sheatree Vitellaria ~ paradoxa | Kadéé (H)/ karee-hi| Bark, seed _Diarrhoea, skin Infus_ion, Tree
C.F. Gaertn. F) nut (outer | infection rubbing
pulp)

H= Hausa local name
F= Fulani (Fulfulde) local name
C. N. = Collection number

RESULTS

The results of the survey are presented in Tahledl the families of the plants are arranged inabdgkical order.
The present survey comprises 30 species of ethadicimal plants belonging to 15 families distriliiia 23 genera
used very commonly by traditional healers and sldéiKeffi to treat HIV/AIDS opportunistic infectis. The most
commonly used families were Anacardiaceae (10%phBrtbiaceae (6.7%), Fabace@6.7%), Malvaceae (10%),
Meliaceae(6.7%) and Moraceae (6.7%) which are presentejimd I. The total of 30 medicinal plants usedtfo
treatment of HIV/AIDS opportunistic infections, thercentage of habit of the plant used were (66 {ré6)s; (30%)
shrubs; and (3.3%) herbs respectively represemegigure Il. The plant parts used were barks (3%,9%ots
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(30.8%), leaves (20.5%3%eeds (10.2%) and nut (%) as presented in Figure Ill. Thember and thpercentage
proportions of 30 plant speciéi®a as many as 18 variows$lV/AIDS opportunistic infection. Amaximum of 6
plants for diarrhoea (12.8%}) dysentery and gonorrhoea respecti (21.3%) 4 fever, ski infections, oral
candidiasis and weakness respecti (34.0%), 3 for cough (6.4%)y for vaginal candidiasis and tuberculc
respectively (8.5%)1 for thrush, malaria, meningitis, abdominal pdieadache, shingles, sexually transmi
diseases and difficultgwallowing respectively (17.0¢ represented in figure I\NSeveral modes of application
herbal prepatson to manage HIV/AIDS opportunistic infectionseaused either througpoultice, maceration,
decoction, rubbing, inhalation, burnirinfusion etc. The most common modeagilication in this stiy is infusion
(84.4%), inhalation (3.1%), maceration (3.1%) amohing (9.4% represented in Figuné.

Malvaceae Anacarrdiacez
Meliaceae 10% 0% 15%
10% °
Euphorbiaceae
10%
Fabaceae
40%
Figurel: Percentageof the most used plant family
Herbs
Shrubs 3.3%
30% /
Trees
66.7%
Figurell: Percentageof lifeform (Habit) of the plantsused
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Seed
10.2

Nut
2.6
r

Bark

30.8

Figurelll: percentage of plant partsused

Vaginal
Candidiasis and
Tuberculosis
8.5%

1

Thrush, malaria, 1
eningitis, Abdomii
al
pain, Headache, !
ingles, Sexually
transmittec
diseases an
difficult
swallowing
17%

Diarrhoea
12.8%

Dysentery and
Gonorrhoea
21.3%

Fever, Skin
infections, Ora
candidiasis an

Weakness

34%

FigurelV: Percentage of plant speciesused to treat the opportunisticinfection
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Rubbing
9.4%

Inhalatior

Infusion
84.4%

FigureV: Percentage forms of herbal mode of application

DISCUSSION

The result of the field survesevealed thi most used plantamilies were Anacardiaceae (109Euphorbiaceae
(6.7%), Fabaceaf6.7%),Malvaceae (10% Meliaceae(6.7%) and Moraceae (6.7%) which are presenteimef
1. Though the bio- active naturadmpounds (and their way of act) of the plants were mostly unidentified, it
probably that the plant families biactive natural metabolites function against HIV/ADpportunistic infection:
For instance, earlier studies reported that theljaFabaceae was a good sourcestdroid:, cinnamoyltriterpenes
and triterpenes which aids Bystem defence and as serve as precursors for oeyvoeind synthesi[17]. Also,
Togola and co- workers [18fportet the use of Fabaceae as hatterial and antifung infections (bilharzias,
schistosomiasis, pneumonia etc).

In Namibia, Chinsembu and cavorkers[19] reported that the Combretaceae, Mimosa: Anacardiaceae and
Ebanaceae were mostly used to treat HIV/AIDS oppastic infections. Families like Euphorbiaceae and
Anacardiaceaeyere predominantly used by traditional healers tanage HIV/AIDS opportunistic infectior
according to the field survey i§isangau anicolleague [20].

The family Euphorbiaceae igifted with 2,:-diphenyl-1picrylhydrazyl (DPPH), a biochemical compound t
exhibits antioxidant activityby significantly scavengir radicals generation and tissuimpairment [21] and
Anacardiaceae contaitsnnins, triterpenes, and flavonoids that helptidiarrhoeaabdominal pair, dermal ulcers,
and skin infection [22,23,24,25].

In this study, different parts of medicinal plamsre used as medicine by the folk healers to mahHyéAID
opportunistic diseases. The mptint parts used were barks (35.9%), roots (30.8ayes (20.5%), seeds (10.2
and nut (2.6) presented in Figure 1.

Diarrhoea is one of the mosequen opportunistic infections during HIV/AIDS. Mgtudy documente6 different
plant species used to manage diarrhoekeffi (Table ). Most of these plants have also been reportetlett
chronic diarrhoea in other studigsnacardiun occidentalg26]; Pterocarpus erinaceuy®7]; Ficus spp[28]. As far
as my literature review is concew Terminalia reticulate, Arachis hypogaea aNtellaria paradoxa,they are
reported for the first timan the treatment of diarrhotn this study.

Some of plant species used in treament of dysentery in keffi metropolis a#@acardiun occidentale, Terminalia
reticulate, Bridelia ferrugineaParkia biglobosaandCeiba pentandraSomewhere else, it was reported iParkia
biglobosa, Anacardiumccidental, Bridelia ferruginea, Jatropha curcas, Senmecidentali: andMoringa oleifera
has antimicrobial activityhich can literall' use in the treatment dysentery and gonorrhc [29,30,31].
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Senna occidentalis, Erythrina senegalensis, Fibasmningiiand Khaya senegalenstseat all form of fever. These
results were found with researchers [32,33,34,35].

Skin infections were treated withnacardium occidentale, Senna occidentalis, Waithendica, Vitellaria
paradoxa This findings correspond with researcher in Brdedia, Saramacca, southwestern Nigeria respagtiv
where the same plants are used to treat the sdewtiom [36,37,38,39].

Mangifera indicais reported for the first time in the treatmenbddl candidiasis in this study.

Acacia niloticawas used to treat oral candidiasis according talCarand co- workers [40] which correspond to the
present study.

The effect ofCocos nuciferaon candidiasis in this report was shown which pond to the work in Ibadan
Nigeria by Ogbolu and colleagues [41].

A number of plant species were used to treat wesskire Keffi Metropolis and they includ&enna occidentalis,
Erythrina senegalensiandKhaya senegalensis

The following plant species was used to treat comgtine present reporfamarindus indica, Adansonia digitata
and Ficus polita. Tamarindus indicavas also used as ethno- medicine for diarrhodmnk and pustules, sores,
boils, asthma and amenorrhea in India [42].

Vaginal candidiasis was treated wilecuridaca longepedunculaaadLawsonia inermisStudies elsewhere reports
on the use of the leaves bawsonia inermido treat poliomyelitis, measles among the Yorubapte of South-
western Nigeria [43] an8ecuridaca longepedunculagéa anti- candida activities [44].

Anogeissus leiocarpuandHymenocardia acidds reported for the first time in the treatmentferculosis in this
study.

Anacardium occidentale, Azadirachta indica, Fiscpslita, Securidaca longependunculata, Stereospermum
kunthianum, Annona senegalefsiseported for the first time in the treatment dfingles/thrush, malaria,
meningitis, abdominal pain, headache, sexuallystratted diseases and difficulty swallowing respeatti via this
study.

The survey indicated that, the study area has awiplaedicinal plants use in the treatment of many/AIDS
opportunistic infections. Earlier studies on tramtial medicinal plants also revealed that the eovoally backward
native and ethnic people of Keffi prefer folk madie because of availability and low cost.

Though the use of ethno- medicine to manage HIVRI8pportunistic infections has newly achieved pe'spl
attention in Nigeria, but collaboration between ¢foernment and folk healers is becoming an is¢eemcern and
worries. There is need for government to work wlithse people as they hold the key to a hidden ledya which
could save humanity. This will aids in finding aveb anti- HIV drug that is effective. This collalaion will also

improve native skills and drugs development.

CONCLUSION

The ethno- medicinal information reported hold g fa future research to identify and isolate ttengs bio- active
chemical compounds that can be developed into daugsanage HIV/AIDS. In this survey, 30 speciestifno-

medicinal plants belonging to 15 families distridiin 23 genera used ethnomedicines for HIV/AID$arfunistic

infections in Keffi metropolis, Nigeria. These plarireated conditions such as diarrhoea, dysengenyorrhoea,
fever, skin infections, oral candidiasis and weaknecough, vaginal candidiasis, tuberculosis thrusalaria,

meningitis, abdominal pain, headache, shinglesjabxtransmitted diseases and difficulty swallowiMeanwhile

folk healers harvest roots, barks and leave ofettmaedicinal plants, there is needed to educate dieout the
forthcoming risk of constant unmaintainable ovetpleitation of these plant parts. Further reseascalso needed
to survey more plants in this area and isolategthets’ bio- active chemical compounds for drugelepments.
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