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An estimated 5.7 million people were living with HIV and AIDS in South Africa in 2009, more than in any
other country. Up to 90% of all HIV/AIDS patients develop opportunistic fungi infections (OFIs) at some
point during the course of the disease and 10 to 20% dies as a direct consequence of these. Despite the
broad use of medicinal plants in South Africa, there is a dearth of knowledge regarding the use of such
plants in the management of opportunistic fungal infections in HIV/AIDS patients. Knowledge of these
plants is very important as this can serve as leads in the discovery of new antifungal agents. The
purpose of this study was to document the indigenous knowledge of medicinal plants used in the
management of opportunistic fungal infections in HIV/AIDS patients in the Eastern Cape, South Africa.
Information was obtained through conversations with traditional healers and AIDS patients with the aid
of semi-structured questionnaires, direct observations and by reviewing studies reported in the
literature. A total of 123 informants participated in the study, including 22 (21.8%) traditional healers
and 101 (78.2%) HIV/AIDS patients. Thirty two plant species distributed in 26 families and 32 genera
were identified as being used to treat one or more of the OFIs. Considering the widespread use of these
medicinal plants to treat various ailments and their current use in the management of oportunistic
fungal infections in HIV/AIDS patients, it therefore becomes crucial to scientifically validate the
therapeutic uses and safety of these plants through phytochemical screening, antifungal susceptibility
tests and toxicological studies.

Key words: Medicinal plants, opportunistic fungal infections, human immunodeficiency virus/acquired
immunodeficiency syndromes (HIV/AIDS), ethnobotanical survey, Eastern Cape Province, South Africa.

INTRODUCTION

An estimated 5.7 million people were living with HIV and
AIDS in South Africa in 2009, more than in any other
country (UNAIDS, 2010). It has been shown that up to
90% of all HIV/AIDS patients contract opportunistic
fungal infections (OFIs) at some point during the course
of the disease and that 10 to 20% die as a direct con-
sequence of these (Hamza et al., 2006). Opportunistic

*Corresponding author. E-mail: dgrierson@ufh.ac.za. Tel: +27
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fungal infections such as mucocutaneous candidiasis,
pneumocystosis, cryptococcosis, and aspergillosis are
the most common AIDS-defining conditions in HIV-
positive individuals (WHO, 2009), with oral candidiasis
being the earliest and most frequent infection (Reichart,
2003). Infection with the pathogenic fungus Cryptococcus
neoformans is a more serious condition that often
produces pneumonia and meningitis in HIV-infected
patients (Hamza et al., 2006). Among the pathogenic
fungi, the dermatophytes have the ability to invade
keratinized  tissues of humans and cause
dermatophytosis, the most common human contagious
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fungal disease (Sidat et al., 2006). Treatment of such
infections is therefore one of the most important factors
for the management of HIV/AIDS. It is estimated that in
the Eastern Cape Province of South Africa, 21,294 adults
and 1,220 children living with HIV were on antiretroviral
therapy in 2006 (ECDH, 2006). This may lower the
incidence of OFls in patients with AIDS (WHO, 2009).
However, poverty, resistance to conventional medicine
and the serious side effects associated with antiretroviral
drugs are the main draw backs to the use of conventional
therapies (Kisangau et al., 2007). These factors, coupled
with the severe shortage of health personnel in South
Africa (Demmer, 2007) might have prompted many
HIV/AIDS patients to develop coping mechanisms by
adopting alternative sources of symptom management,
one of which has been the use of herbal therapies
(Kisangau et al., 2007). In South Africa, there are over
3,000 species of plants which have been found to be
used in traditional medicine and an estimated 200,000
indigenous traditional healers, which up to 60% of the
population consult with (Van Wyk et al., 1997). Despite
the broad use of medicinal plants in South Africa, there is
a dearth of knowledge regarding the use of such plants in
the management of opportunistic fungal infections in
HIV/AIDS patients.

The purpose of this study was to identify and document
the plants that are used by traditional healers and
HIV/AIDS patients in the management of opportunistic
fungal infections in HIV/AIDS in the Eastern Cape, South
Africa. Knowledge of these plants is very important as
this can serve as leads in the discovery of new antifungal
agents (Bisi-Johnson et al., 2010). Because much of the
knowledge is being lost due to not being passed on from
one generation to the next, from a cultural perspective, it
is important to document such knowledge for future
generations (Thring and Weitz, 2006).

MATERIALS AND METHODS
Study area

This study was carried out in the Amathole District of the Eastern
Cape Province, South Africa. The Eastern Cape Province falls
within the latitudes 30°00' to 34°15'S and longitudes 22°45' to
30°15'E (Grierson and Afolayan, 1999). It is bounded by the sea in
the East and the drier Karroo (semi-desert vegetation) in the west.
The elevation ranges from sea-level to approximately 2200 m in the
north of the province. The Amathole district lies at the heart of the
Eastern Cape Province and presently about 1.7 million people live
there (Afolayan, 2003). The population is 91% African, 3% coloured
and 5% white.

The economy of the district is dominated by Buffalo City
Municipality, which comprises the coastal city of East London, King
William’s Town, Mdantsane and the provincial administrative capital
of Bhisho. The area of the district is 23,675 square kilometres.
Formal employment comes from public services (75,000 jobs),
manufacturing (27,000 jobs), trade (25,000 jobs) and agriculture
(17,000 jobs). The automotive industry, food processing, textiles
and clothing are the major manufacturing areas, in that order
(Grierson and Afolayan, 1999).

Ethnobotanical survey

The survey was conducted from May to August 2010, and the study
sites included King William’s Town, Alice, Fort Beaufort and
Hogsback. The survey was done through interviews with traditional
healers and HIV/AIDS patients who use medicinal plants to treat
fungal infections associated with HIV/AIDS. The interviews were
conducted in Xhosa, the local language of the informants. The
interviews were facilitated by a local field assistant and two HIV-
care workers who were fluent in both Xhosa and English.

Semi-structured questionnaires were administered to traditional
healers who were trained practitioners of repute (Bisi-Jobson et al.,
2010) within the various communities. A non-governmental
organization (HIV Hope Project) at Hogsback served as the
recruitment site for AIDS patients. Exhaustive field notes were
taken on the medicinal uses of the plants, following the
methodology of Abassi et al. (2010). The following data were
collected for the plants that are commonly used in the treatment of
opportunistic fungal infections in HIV/AIDS patients: the local name
of the plant, life form, plant parts used the method of preparation
and the mode of administration of the herbal remedy. In order to
avoid confusion with respect to the identity of the medicinal plants,
the traditional healers assisted in the collection of the medicinal
plants from the wild.

Identification of medicinal plants

Identification of the collected plants specimens was done in the
Department of Botany at the University of Fort Hare, South Africa,
with the help of floristic works of South Africa (Dold and Cocks,
1999; Bhat and Jacobs, 1995 and Van Wyk et al., 1997). Voucher
specimens were deposited in the Griffin Herbarium of the University
of Fort Hare. Further characterization of the plants and their
previous reported usage was established by a literature search
(Togola et al., 2005) within the online databases available in the
library of the University of Fort Hare, namely Elsevier Science
Direct, Springer link and Jstor.

Opportunistic fungal infections in HIV/AIDS patients

The opportunistic fungal infections considered in the present study
were candidiasis (oral, vaginal and oesopharyngeal candidiasis),
cryptococcal meningitis, aspergillosis and dermatophytoses in AIDS
patients. During the interviews, the symptoms of the various OFIs
(Table 1) (Wark, 2004; Kisangau et al., 2007; Ahmad and Khan,
2009) were described to the healers and AIDS patients so as to
enable them to give the appropriate plant species they usually use
to manage the infections. An inventory of the identified plant
species was compiled and the plants were grouped according to
their corresponding OFls. Ethical approval for the study was
provided by the Research Ethics Committee at the University of
Fort Hare, South Africa.

RESULTS AND DISCUSSION

A total of the 123 informants (aged between 21 and 63
years) participated in the study, including 22 (21.8%)
traditional healers and 101 (78.2%) HIV/AIDS patients.
There were 71 (57.7%) females and 52 (42.3%) males.
Only 14.3% of the respondents were above 50 years.
This suggests that the legacy of the use of herbal remedy
in the management of opportunistic infections in
HIV/AIDS is not yet endangered in the study area
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Table 1. Signs/symptoms of opportunistic fungal infections in HIV/AIDS patients.

Opportunistic fungal infection Symptoms

Oral candidiasis

Vaginal candidiasis
Oesopharyngeal candidiasis
Cryptococcal meningitis
Aspergillosis
Dermatophytoses

Oral thrush, oral mucosal lesions, burning pain in the mouth, altered taste

Abnormal vaginal discharge. Itching and burning in or around the vagina

Pain and difficulty when swallowing, change in the sense of smell

Fever, frequent headache, mental confusion, seizures, malaise and fatigue
Pulmonary disease; cough and difficult breathing, chest pain, fever and night sweats
Ring-like patch on the skin, skin itch and skin rash

(Kisangau et al., 2007).

Medicinal plant diversity

In this study, 33 plant species distributed in 26 families
and 32 genera were identified as being used to treat one
or more of the OFIs (Table 2). This is indicative of a
considerable diversity and abundance of plant species
used in the treatment of the OFIs in the study area. This
could be attributed to South Africa’s large floral
biodiversity. South Africa is home to over 30,000 species
of higher plants and 3,000 of these species have been
found to be used in traditional medicine across the
country (Van Wyk et al., 1997). The most representative
family was the Asphodelaceae with 4 species, followed
by Asteraceae and Hypoxidaceae with 3 species each
and Rutaceae with 2 species (Table 2). The other
families had 1 species each associated with the
treatment of the reported OFIs in HIV/AIDS patients. The
dominance of the above families may be indicative of the
presence of antifungal compounds within their plant
species.

Growth form and plant parts used

Of the 33 plant species studied, 6 growth forms were
identified: herb, herbaceous perennial, shrub, epiphyte,
tree and robust perennial (Figure 1). The majority of the
medicinal plants were herbs with 10 species (31%),
followed by trees (9 species, 27%) and shrubs (6
species, 18%), and 1 species each (3%) for succulents,
epiphyte and robust perennial.

The dominance of herbs concurs with the general
pattern seen in most ethnobotanical surveys. This could
be attributed to the abundance and year round availability
of herbs in the study area (Lulekal et al., 2008)

The leaf (43%) was the most commonly utilized plant
part (Figure 2) followed by the root (21%), bark (15%),
corm (6%), fruit (6%), rhizome (6%) and bulb (3%). The
fact that the usage of roots accounts for up to 21% of all
plant parts used is worthy of note as this may have a
negative influence in the survival and continuity of the
medicinal plants (Lulekal et al., 2008) and hence affects

the sustainable utilisation of the plant species used in the
treatment of the OFIs in the study area.

Preparation and administration of herbal remedy

Three different methods are used for the preparation of
the medicinal plants used for the management of the
OFlIs in the study area. Decoction (15, 45.5%) and
infusion (15, 45.5%) are the most utilised forms of
preparation followed by lotion which is used for only 3
plant species (9%). Application of the medicinal plants
preparations is done through 5 different routes of
administration (Figure 3). Oral application (22, 67%) was
the most frequently cited route of administration followed
by topical (6, 18%), bathing (3, 9%), while applications
through enema and inhalation are used for only 1 (3%)
species each.

The results in Figure 4 indicate that candidiasis (oral,
vaginal and oesopharyngeal) was the OFI with the
highest number (19) for which medicinal plants were
used, followed by aspsergillosis (8), -cryptococcal
meningitis (6) and dermatophytoses (6). According to the
World Health Organisation (WHO, 2009), candidiasis is
the most common fungal infection found in HIV/AIDS
patients. Extensive oesophageal candidiasis is an AIDS-
defining infection. In one prospective study, 84% of HIV-
infected patients had oropharyngeal colonization by
Candida species on at least one occasion, and 55%
developed clinical thrush (Sangeorzan et al., 1994).

The medicinal plants with the highest frequency of
citations (Table 2) for the various OFIs were Alepidea
amatymbica for both aspergillosis and cryptococcal
meningitis, Hypoxis hemerocallidea for candidiasis and
Gasteria bicolor for dermophytoses. The following plants
were used for the treatment of two or more OFIs: A.
amatymbica, Citrus limon, Allium sativum, Agathosma
betulina, and H. hemerocallidea. The relatively high
frequency of citation for these species in the treatment of
one or more OFI may reflect the likelihood of the
presence of antifungal compounds which may curtail the
various OFls (Kisangau et al.,, 2007). To assess the
importance of a single species, it is reasonable to state
that the greater the independent citation of a particular
species for the treatment of a certain illness category, the
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Table 2. Medicinal plants used in the treatment of opportunistic fungal infections in HIV/AIDS.

Scientific name / voucher no.; Local name Life form Part used Preparation/ Other reported uses/ References
(isiXhosa) Family Administration  (Frequency of citation, n = 123)
A. Plants used for aspergillosis
Alepidea amatymbica Eckl. and Zeyh /W1. Robust Rhizome root Decoction oral Sore throat, gastro-intestinal complaints, fever, rheumatism, ~ Somova et al. (2001), Afolayan
(Iqwili) Apiaceae perennial headache, diarrhea and abdominal cramps. (9) and Lewu (2009)
Allfum sat/vum L /WZ- Herb Root Decoction oral Broad spectrum antibiotic, hypertension, gastrointestinal Harris et al. (2001)
(lvimbampunzi) Alliaceae disorders, cough. (7)
Cannabis sativa L /W3 . . .
(Uagr;z) Ié::ngsinaceae Herbn Leaf Infusion oral Asthma, headache, epilepsy, colds, hypertension. (3) \éigkvsv 3('508:);1 - (1997), Dold and
Citrus limon L /W4. (Ulamula) Rutaceae Tree Fruit Decoction oral Rheumatic arthrmg cataracts, .sunburn-lnduced skin Van et al. (1997)
damage, and cardiovascular diseases. (6)
1 H R L tal. (2

Zel/chrysum cymosum L WS, (Imphepho) erbacgous oot Infusion oral Infections of the skin, colds, coughs and wounds. (4) ourens et al. (2008)

steraceae Perennial
Stlyohpos henningsii Gilg. /W6 (Umnonono) Shrub Bark Decoction oral Rheymatlsm, gastrointestinal pain, malaria and diabetes Oyedemi et al. (2010), Hutchings
Loganiaceae mellitus. (5) (1989)
Warburia salutaris (Bertol. f) Chiov /W7

z.arburla salutaris (Bertol.f) Chiov / Tree Bulb Decoction oral Rheumatism, malaria, headache. (3) Van et al. (1997)
(Isibhaha ) Canellaceae

o - o Herbaceous Rhizome . . " . .
Zingiber officinale W8 (Ginja) Zingiberaceae Perennial Decoction oral Nausea and vomiting, arthritis and heart disease. (4) Ali et al. (2008)
B. Plants used for cryptococcal meningitis
Alepidea amatymbica Eckl. and Zeyh. /W1 Robust Rhizome. root Decoction oral Sore throat, gastro-intestinal complaints, fever, rheumatism, ~ Somova et al. (2001), Afolayan
(Iqwili) Apiaceae perennial ' headache, diarrhea and abdominal cramps. (4) and Lewu (2009)
Citrus limon L. /W4 (Ulamula) Rutaceae Tree Fruit Decoction oral (/é\;t hriti, cataracts, colds, fever, and cardiovascular disease. Van et al. (1997)
Pi jriclifl ims. /W

itosporum vmdl.orum Sims. W9 Tree Leaf Infusion oral Stomach complaints, abdominal pains and fever. (3) Van et al. (1997)
(Umkhwenkwe) Pittosporaceae
Rubia petiolaris DC /W10 (Impendulo) Leaf Decoction

Rubiaceae Shrub enema No reported previous uses. (1)
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Table 2. Contd.

Talinum sp. W11 (Umhlabelo)

Herb Bulb Infusion oral
Portulacaceae

Leishmaniasis. (4) Odonne et al. (2009)

Tu{bagh/a violaceae Harv. /W12 (Utswelane) Herb Leaf Decoction oral Fever, asthma, constipation, oesophageal cancer and Van et al. (1997)
Alliaceae hypertension. (4)

C. Plants used for oesopharyngeal

candidiasis

Agathosma betulina Herba /W13 Cough, colds and flu; a diuretic; kidney and urinary tract

(Ibuchu) Rutaceae Shrub Leaf Decoction oral infections, prostatitis, cholera, rheumatism, gout and bruises. (5) Vanetal. (1997)
Alepidea amatymbica Eckl. and Zeyh. /W8 Robust Rhizome. Root  Decoction ofal Sore throat, gastro-intestinal complaints, fever, theumatism, Somova et al. ( 2001),
(Iqwili) Apiaceae Perennial ' headache, diarrhea and abdominal cramps. (5) Afolayan and Lewu (2009)

Broad spectrum antibiotic, hypertension, gastrointestinal

Allium sativum L. W2 (lvimbampunzi) Alliaceae ~ Herb Root decoction oral . Harris et al. (2001)
disorders, cough. (4)
':’Stgngaaefra Jacq. ex Wild /W14 (Umhlonyane) Shrub Corm leaf Decoction oral Cough, colds, influenza, malaria, intestinal worms. (5) Van et al. (1997)
Curtisia dentata Burm.f /W15 (Umlahleni Decoction ) . . Grierson and Afolayan
selefile) Comaceae Tree Leaf root nhalation Diarrhoea, to purify the blood, as an aphrodisiac, pimple. (2) (1999)
Hydnora africana Thunb. /W16 (Umafumbuka) Epiphyte Bulb Decoction oral Fever, asthma, constipation, oesophageal cancer and Van et al. (1997)
Hydnoraceae hypertension. (4)
Common cold, flu, hypertension, diabetes mellitus, urinary
Hypoxis hemerocallidea Fisch. Mey. and Avé- Herbaceous Corm Decoction oral infections, testicular tumours, prostate hypertrophy and internal Albrecht (1995), Fagelman
Lall /W17 (Umhlaba, Ikhala) Hypoxidaceae Perennial cancer, HIV/AIDS and some central nervous system disorders. and Lowe (2002)
)
Olea europaea L. /W18 (Umquma) Oleaceae Tree Bulb Decoction oral Diarrhoea, sore throats. (3) Van et al. (1997)
D. Plants used for oral candidiasis
Carpobrotus edulis L. /W19 (Unomatyumtyum) Herbacgous Fruit Infusion oral Dysentery, digestive troubles, tuberculosis, eczema and wounds. Forbes (1986)
Mesembyanthemaceae Perennial 4)
. . Infusi infecti [ i .
Eucalyptus sp. W20 iGumtriyaMyrtaceae. Tree Leaf niusion Heal wounds, fungal infections, analgesic, cold, flu, and sinus. Gomes-Carneiro et al. (1998)

oral

(5).
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Table 2. Contd.

Hypoxis hemerocallidea Fisch. /W17 (Umhlaba,
Ikhala) Hypoxidaceae

Solanum aculeastrum /W21 (Umthuma)
Solanaceae

E. Plants used for vaginal candidiasis

Aloe ferox Mill. W22 (Umhlaba, Ikhala)
Asphodelaceae

Bulbine latifolia Roem. and Schult. /W23
(Rooiwater - Afrikaans) Asphodelaceae

Bulbine natalensis Baker /W24 (Ingcelwane)
Asphodelaceae

Euclea natalensis A.DC. /W25 (Umtshekesane)

Ebenaceae

Hypoxis hemerocallidea Fisch. /W17
(Umhlaba, Ikhala) Hypoxidaceae

Psidium guajava L. W26 (Gwava) Myrtaceae

Xysmalobium undulatum L. W27
(Ishongwe) Asclepiadiaceae

F. Plants used for dermatophytoses
Arctotis arctotoides (L.f.)O.Hoffm /W28
Ibushwe Asteraceae

Cassipourea flanaganii Schinz. /W29
(umMemezi) Rhizophoraceae

Herbaceous
Perennial

Shrub

Herb

Herb

Herb

Shrub

Herbaceous
Perennial

Tree

Herb

Herbaceous
perennial

Tree

Corm

Leaf

Root

Root

Leaf

Leaf

Corm

Leaf bulb

Root leaf

Root leaf

Bulb

Decoction oral

Infusion oral

Lotion
topical

Infusion
Topical

Infusion
bathing

Infusion
bathing

Decoction
oral

infusion
oral, enema

Decoction
oral

Infusion
bathing

Infusion
topical

Common cold, flu, hypertension, diabetes mellitus, urinary
infections, testicular tumours, prostate hypertrophy and internal
cancer, HIV/AIDS and some central nervous system disorders.

(%)

Gonorrhea, rheumatism. (3)

Sexually transmitted diseases. (8)

Sores, wounds, skin rashes, cracked lips, eczema and ringworm.

©)

HIV/AIDS. (3)

Respiratory complications such as chest pains, bronchitis,
asthma, tuberculosis. (4)

Common cold, flu, hypertension, diabetes mellitus, urinary
infections, testicular tumours, prostate hypertrophy and internal
cancer, HIV/AIDS and some central nervous system disorders.

(6)

Diarrhoea, diabetes, ulcers, and boils. (6)

Dysentry, headache. (4)

Indigestion, catarrh of the stomach.

Cosmetic, protection of skin against sun burns. (5)

Albrecht (1995), Fagelman
and Lowe (2002)

Aboyade et al. (2010)

Kambizi et al. (2004)

Van et al. (1997)

Van et al. (1997)

Van et al. (1997)

Albrecht (1995), Fagelman
and Lowe (2002)

Van et al. (1997)

Bisi-Johnson et al. (2010)

Afolayan (2003)

Bhat and Jacobs (1995)
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Euphorbia hirta L. W30 (Intsema)

Succulent Lotion

. iti . ke et al. (2007
Euphorbiaceae shrub Root topical Dysentry, worms, colds, bronchitis and asthma. (5) Ogueke et al. (2007)
Gasteria bicolor Haw. /W31 (Intelezi) Herb Leaf Lot!on Prophylactic purposes, to banish evil spirits. (6) Dold and Cocks (2000)
Asphodelaceae topical
Limeurm aethiopicum L. W32 (Inceba) Herb Leaf Infusion Insomnia, purification of the blood. (2) Van et al. (2008)
Molluginaceae oral
Protorhus longifolia (Bernh.) Engl. /W33 Infusion . . Dold and Cocks (2000), Bisi-
(izinthwa) Anacardiaceae Tree Leaf topical Diarrhoea, Heart burn and stomach bleeding. (3) Johnson et al. (2010)

Succulent _Epiphyte, 1, 4%
shrub, 1, 49 P

Shrub, 6, 25%

| Herb, 10, 42%

Robust
perennial, 1, 4%

Herbaceous
perennial, 5,
21%

Figure 1. Growth forms of medicinal plants used in the management of OFIs in HIV/AIDS patients.
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Figure 2. Plant parts used in the treatment of opportunistic fungi infections in HIV/AIDS.

Topical, 6, 18%

Oral,

22, 67%

Bathing, 3, 9%
Enema, 1, 3%

~—Inhalation, 1, 3%

Figure 3. Mode of application of medicinal plants in the management of OFIs in HIV/AIDS.

greater its cultural importance (Kisangau et al., 2007).
The medicinal plants identified in this study for the
treatment of OFIs in HIV/AIDS patients have previously
been cited in literature for the management of other
ailments in South Africa (Table 2). For example,
Artemisia afra (Asteraceae) is a popular plant with many
uses in literature, including coughs, colds, influenza,
fever, headache, and inflamation (Van Wyk et al., 1997;
Thring and Weitz, 2006). A. betulina (Rutaceae) is a very
popular plant used since the 17" and 18" centuries in

the Cape to treat stomach ailments, infections of the
kidney, bladder, urinary tract, rheumatism and wounds
(Thring and Weitz, 2006). Two principal African herbs
used for HIV/AIDS treatment in sub-Saharan Africa
include H. hemerocallidea (common name: African
potato), and Sutherlandia frutescens (Mills et al., 2005).
These two herbal remedies are currently recommended
by the South African Ministry of Health for HIV
management. Considering the widespread use of these
medicinal plants to treat various ailments (Table 1) and
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Figure 4. Opportunistic fungal infections versus number of medicinal plants.

their current use in the management of oportunistic
fungal infections in HIV/AIDS patients, the presence of
secondary metabolites with antifungal properties is
therefore hypothesized. This is a subject of investigation
in our laboratory.

Conclusion

There is a considerable diversity and abundance of plant
species used in the treatment of the opportunistic fungal
infections in the Amathole District of the Eastern Cape
Province. The dominance of the Asphodelaceae,
Hypoxidaceae and Rutaceae families may indicate the
presence of antifungal compounds within their plant
species. It is therefore crucial to scientifically validate the
therapeutic uses and safety of these medicinal plants
through photochemical screening, antifungal
susceptibility tests and toxicological studies.

ACKNOWLEDGEMENTS

Authors greatly appreciate the Govan Mbeki Research
and Development Centre (GMRDC) of the University of
Fort Hare and the National Research Foundation (NRF),
South Africa for financing this project. Authors also thank
the management and staff of the HIV Hope Project in
Hogsback, especially Dr. Norma van Niekerk (M.D.) and
Mr. Nkhulu for using their out patient clinic as the main
recruitment site for HIV/AIDS patients and their
collaboration in the data collection process. Furthermore,

authors extend their gratitude to all the Traditional
Healers and HIV/AIDS patients who voluntarily
participated in this study.

REFERENCES

Abassi AM, Khan MA, Ahmad M, Zafar M, Jahann S, Shazia S (2010).
Ethnopharmacological application of medicinal plants to cure skin
diseases and in folk cosmetics among the tribal communities of
North-West Frontier. Pak. J. Ethnopharmacol., 128(2): 322-335.

Aboyade OM, Yakubu MT, Grierson DS, Afolayan AJ (2010). Safety
evaluation of aqueous extract of unripe berries of Solanum
aculeastrum in male wistar rats. Afr. J. Pharm. Pharmacol., 4(3):
090-097.

Afolayan AJ (2003). Extracts from the shoots of Arctotis arctotoides
inhibit the growth of bacteria and fungi. Pharm. Biol., 41(1): 22-25.
Afolayan AJ, Lewu FB (2009). Antimicrobial activity of Alepidea

amatymbica. Pharm. Biol., 47(5): 436-439.

Ahmad A, Khan AU (2009). Prevalence of Candida species and
potential risk factors for vulvovaginal candidiasis in Aligarh, India.
European J. Obstetrics, Gynecol. Reprod. Biol., 44(1): 68-71.

Albrecht CF (1995). Hypoxoside: a putative, non-toxic prodrug for the

possible treatment of certain malignancies, HIV-infections and

inflammatory conditions. S. Afr. Med. J., 85: 302-307.

BH, Blunden G, Tanira MO, Nemmar A (2008). Some
phytochemical, pharmacological and toxicological properties of ginger
(Zingiber officinale Roscoe): a review of recent research. Food
Chem. Toxicol., 46(2): 409-413.

Bhat RB, Jacobs TV (1995). Traditional herbal medicine in Transkei. J.
Ethnopharmacol., 48: 7-12.

Bisi-Johnson MA, Obi CL, Kambizi L, Nkomo M (2010). A survey of
indigenous herbal diarrhoeal remedies of O.R. Tambo district,
Eastern Cape Province. S. Afr. J. Biotechnol., 9(8): 1245-1254.

Demmer C (2007). AIDS and palliative care in South Africa. Am. J.
Hosp. Palliat. Med., 24(1): 7-12.

Dold AP, Cocks ML (1999). Preliminary list of Xhosa plant names from
Eastern Cape, South Africa. Bothalia, 29(2): 267-292.

Ali



2080 J. Med. Plants Res.

Dold AP, Cocks ML (2000). Indigenous plant use of the amaxhosa
people on the Eastern border of the Great Fish River Reserve,
Eastern Cape. Ann. Eest. Cape Mus., 1: 26-53.

ECDH (2006). Eastern Cape Department of Health: ARV roll-out
Programme on track. Eastern Cape Department of Health. Press
release, 2006.

Fagelman E, Lowe FC (2002). Herbal medications in the treatment of
benign prostatic hyperplasia (BPH). Urol. Clin. N. Am., 29: 23-29.

Forbes VS (1986). Carl Peter Thunberg travels at the Cape of Good
Hope, Van Riebeeck Society, Cape Town, pp. 1772-1775.

Gomes-Carneiro MR, Felzenszwalb |, Paumgartten FJ (1998).
Mutagenicity testing (+/-)-camphor, 1,8-cineole, citral, citronellal, (-)-
menthol and terpineol with the Salmonella/microsome assay. Mutat.
Res., 416: 129-136.

Grierson DS, Afolayan AJ (1999). An ethnobotanical study of plants
used for treatment of wounds in the Eastern Cape, South Africa. J.
Ethnopharmacol., 67: 327-332.

Hamza JM, Beukel-JP, Matee IN, Moshi MJ, Mikx HM, Selemani HO,
Mbwambo ZH, Van der Ven AM, Verweij PE (2006). Antifungal
activity of some Tanzanian plants used traditionally for the treatment
of fungal infections. J. Ethnopharmacol., 108(1): 124-132.

Harris JC, Cottrell S, Lloyd D (2001). Antimicrobial properties of Allium
sativum (garlic). Appl. Microbiol. Biotechnol., 57(3): 282-286.

Hutchings A (1989). A survey and analysis of traditional medicinal
plants as used by the Zulu, Xhosa and Sotho. Bothali, 19: 111-123.

Kambizi L, Sultana N, Afolayan AJ (2004). Bioactive compounds
isolated from Aloe ferox: A plant traditionally used for the treatment of
sexually transmitted infections in the Eastern Cape, South Africa.
Pharm. Biol., 42(8): 636-639.

Kisangau DP, Lyaruu HV, Hosea KM,Cosam CJ (2007). Use of
traditional medicines in the management of HIV/AIDS opportunistic
infections in Tanzania: A case in the Bukoba Rural District. J.
Ethnobiol. Ethnomed., 10: 3-29.

Lourens ACU, Viljoen AM, Van Heerden FR (2008). South African
Helichrysum species: A review of the traditional uses, biological
activity and phytochemistry. J. Ethnopharmacol., 119: 630-652.

Lulekal E, Kelbess E, Bekele T, Yineger H (2008). An ethnobotanical
study of medicinal plants in Mana Angetu District, Southeastern
Ethiopia. J. Ethnobiol. Ethnomed., 4(10): 1746-1752.

Mills E, Cooper C, Seely D, Kanfer | (2005). African herbal medicines
in the treatment of HIV: Hypoxis and Sutherlandia. An overview of
evidence and pharmacology. Nutr. J., 4: 4-19.

Odonne G, Bourdyb C, Castillo D, Estevez Y, Lancha-Tangoad A,
Alban-Castillo J, Deharob E, Rojasf R, Stiena D, Sauvain M (2009).
Ta'ta’, Huayani: Perception of leishmaniasis and evaluation of
medicinal plants used by the Chayahuita in Peru. Part II. J.
Ethnopharmacol., 126: 149-158.

Ogueke CC, Ogbulie JN, Okoli IC, Anyanwu BN (2007). Antibacterial
activities and toxicological potentials of crude ethanolic extracts of
Euphorbia hirta. J. Am. Sci., 3(3): 11-16.

Oyedemi SO, Bradley G, Afolayan AJ (2010). In-vitro and in-vivo
antioxidant activities of aqueous extract of Strychnos henningsii Gilg.
Afr. J. Pharm. Pharmacol., 4(2): 070-078.

Reichart PA (2003). Oral manifestations in HIV infection: fungal and
bacterial infections, Kaposi's sarcoma. Med. Microbiol. Immunol.,
192: 165-169.

Sangeorzan JA, Bradley SF, He X, Zarins LT (1994). Epidemiology of
oral candidiasis in HIV-infected patients: colonisation, infection,
treatment, and emergence of fluconazole resistance. Am. J. Med.,
97: 339-346.

Sidat MM, Correia MM, Buene TP (2006). Tinea capitis among rural
school children of the district of Magude, in Maputo province,
Mozambique. Mycoses, 49: 480-483.

Somova LI, Shode FO, Moodley K, Govender Y (2001). Cardiovascular
and diuretic activity of kaurene derivatives of Xylopia aethiopica and
Alepidea amatymbica. J. Ethnopharmacol., 77(2/3): 165-174.

Thring TSA, Weitz FM (2006). Medicinal plant use in the
Bredasdorp/Elim region of the Southern Overberg in the Western
Cape Province of South Africa. J. Ethnopharmacol., 103: 261-275.

Togola A, Diallo D, Dembele S, Barsett H, Paulsen BS (2005).
Ethnopharmacological survey of different uses of medicinal plants
from Mali, (West Africa) in the regions Doila, Kolokani and Siby. J.
Ethnobiol. Ethnomed., 1(1): 1-7.

UNAIDS (2010). Joint United Nations Programme on HIV and AIDS.
2010 report on the global AIDS epidemic. Available at
http://www.unaidsrstesa.org/progress.

Van Wyk B, Van Oudtshoorn B, Gericke N (1997). Medicinal plants of
South Africa. Briza Publications, Pretoria, P. 304.

Van Wyk BE, de Wet H, Van Heerden FR (2008). An ethnobotanical
survey of medicinal plants in the southeastern Karoo, South Africa. S.
Afr. J. Bot., 74: 696-704.

Wark P (2004). Pathogenesis of allergic bronchopulmonary
aspergillosis and an evidence-based review of azoles in treatment.
Respir. Med., 98(10): 915-923.

WHO (2009). World Health Organisation. Regional office for South East
Asia. Laboratory manual for diagnosis of fungal opportunistic
infections in HIV/AIDS patients. Available at http://www.searo.who.int.


http://www.unaidsrstesa.org/progress

