Journal of Ethnopharmacology 139 (2012) 171-180

Contents lists available at SciVerse ScienceDirect

Journal of Ethnopharmacology

2)
Journal of

ETHNO-
PHARMACOLOGY

journal homepage: www.elsevier.com/locate/jethpharm

Ethnopharmacological survey of Annonaceae medicinal plants used to treat
malaria in four areas of Cameroon

Nolé Tsabang?, Patrick Valére Tsouh FokouP, Lauve Rachel Yamthe TchokouahaP, Béatrice Noguem?,
Issakou Bakarnga-ViaP, Mireille Sylviane Dongmo Nguepi®, Bernard Aloys Nkongmeneck®,

Fabrice Fekam BoyomP:*

3 Institute of Medical Research and Medicinal Plants Studies (IMPM), Yaoundé, Cameroon

b Laboratory of Phytobiochemistry and Medicinal Plants Studies, Department of Biochemistry, University of Yaoundé I, P.O. Box 812 Yaoundé, Cameroon
¢ Department of Plant Biology and Physiology, University of Yaoundé I, P.O. Box 812 Yaoundé, Cameroon

ARTICLE INFO ABSTRACT

Article history:

Received 1 June 2011

Received in revised form 26 October 2011
Accepted 28 October 2011

Available online 4 November 2011

Ethnopharmacological relevance: Malaria endemic countries have vital resources that are medicinal plants
on which their traditional medicines depend. In some Cameroonian settings, in addition to the commonly
used potions from plants like Alstonia boonei, Zanthoxylum macrophylla and Mangifera indica, other herbal
species are being increasingly used to treat malaria. So, specialized traditional healers have developed
alternative reasonably priced therapies, relying on the signs and/or symptoms of malaria. Within this
framework, Annonaceae plants were found to be increasingly utilized and therefore, highlighting the

ii};ﬁ;f:;ial need to document this traditional knowledge for better malaria control.
Annonaceae Materials and methods: Interview approach was used to document indigenous knowledge, usage customs

and practices of Annonaceae species in the treatment of malaria in four Cameroonian areas (Yaoundé
and its surroundings, Ngoyang, Kon-Yambetta and Mbalmayo).

Results: A total of 19/30 users of plants accepted to share their experiences during a semi-structured
survey. Twelve of the respondents were men and seven were women. Thirty recipes based on twenty-one
plants were recorded.

Conclusion: Annickia chlorantha was the only plant commonly found in the four study sites. Seven species
of Annonaceae were found to be used to treat malaria, while 14 were used to treat symptoms that might

Ethnopharmacological survey
Ethnopharmacological preparation
Cameroon

Traditional medicine

be related to malaria.

© 2011 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Malaria is the major pathology in the tropics. So despite the ben-
efits of modern medicine, malaria remains a serious public health
problem for one of the main reasons: anti-malarial drugs are gener-
ally expensive for people in endemic countries, in addition to drug
resistant Plasmodium falciparum, which extends even to the latest
drugs (Dondorp et al., 2009).

Overall, 3 billion people are at risk of malaria infection in
109 countries and territories, with infections causing disease in
300-500 million people and killing about 1 million people annu-
ally (Hay et al., 2010). Pregnant women and children less than five
years are at the greatest risk of serious morbidity.

This disease is a major obstruction to socioeconomic devel-
opment in endemic countries especially in Sub-Saharan Africa. It
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constitutes about 10% of Africa’s total disease burden; 40% of its
health expenditure and 30-50% of inpatient cases (World Malaria
Report, 2010). Consequently, thousands of people continue to die
from malaria each year and people living in endemic areas are all
at risk.

Cameroon is amongst the top 18 countries where 90% of
recorded deaths due to malaria occur (World Malaria Report, 2010).
In daily practice, the huge majority of the Cameroonian people
recognizes and utilizes the properties of several plants to combat
malaria and other diseases (Tsabang, 2008). Amongst these, current
trends indicate that the Annonaceae are increasingly used and have
been proved to be promising source of antimalarial agents (Boyom
et al.,, 2003, 2009, 2011a,b; Boyom, 2004).

The aim of the present study was to collect and document infor-
mation on the traditional use of medicinal plants for the treatment
of malaria by Bakola pygmies, Yambetta and cosmopolitan popu-
lations of Yaoundé and Mbalmayo in Cameroon. The outcome of
interactions with information providers indicated Annonaceae as
a promising plant family. Therefore, we have decided to report on
this family. Specifically, the study sought to document the species
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Fig. 1. Study sites.

of Annonaceae used, methods of preparation and administration of
the herbal remedies by the traditional herbal practitioners to treat
malaria. It is hoped that the results of this study will provide the
basis for further pharmacological studies that are critical for the
development of alternative antimalarial drugs.

2. Methodology
2.1. Sites of study and justification

In the framework of this study, four sites were chosen in the
centre and South regions of Cameroon (Fig. 1): Yaoundé and its sur-
roundings, Kon-Yambetta, Mbalmayo (Centre region) and Ngoyang
(South). The following reasons have motivated the choice of these
areas.

Yaoundé area and its surroundings (1): This is an area of semi-
deciduous forest strongly degraded by the population burden. It is
a cosmopolitan site where people from various areas and cultures
cohabit. Environmental degradation and mismanagement foster
the development of malaria vectors (mosquitoes), thereby fos-
tering the level of parasite transmission. Due to the high level of
malaria transmission in this area, practicing herbal medicine is a
valid source of income.

Ngoyang area (2): Ngoyang is situated at around 15km from
Lolodorf on the Eséka-Lolodorf highway. Bakola pygmies who

reputedly rely on herbal medications live in this area. The vege-
tation consists mainly of evergreen littoral humid rain forest with
Lophira alata.

Kon-Yambetta area (3): This site is situated at around 150 km
(northwest) from Yaoundé. This area has Guinea savannah-type
flora and is inhabited by yambetta, and bamoun people to a lesser
extent, who principally rely on herbs to treat their ailments.
Mbalmayo area (4): Mbalmayo is located at around 55 km (south-
ern) from Yaoundé, and is the entering gate to the South region. It
is a cosmopolitan area. In addition, the National School of Water
and Forestry is in Mbalmayo, and has favoured the preservation of
a forest where we conducted the survey.

The survey was preliminarily based on the selection of herbal
practitioners for their ability to treat malaria and/or related symp-
toms using herbs. Subsequently, the identification of antimalarial
plants with associated recipes was achieved through face-to-face
interaction with practitioners.

2.2. Identification of herbal practitioners and selection to the
survey

Patients identified through a brief information survey and vil-
lages’ heads were interviewed to select herbal practitioners who
treat malaria successfully within their communities and to include
them in the study.
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In the four study sites, authorization to investigate within their
community was sought from administrative authorities and/or
village chiefs. They contributed in the identification of the most
efficacious healers in treating malaria. To this end, small gatherings
of people around the heads were organized during which the study
purpose and potential benefits for the community were explained
and herbal practitioners selected to the survey. All the participants
to this survey have signed a memorandum of understanding to
answer questions related to herbal practitioners and use of plants
to treat malaria.

2.3. Identification of antimalarial Annonaceae plants

Subsequent interaction with the herbal practitioners included
interviews and field collection of some samples. Healers were
asked to provide information on herbs they use to treat malaria,
emphasizing on plant parts used, modes of preparation and admin-
istration, and other plants or ingredients used in association.
Specimens of plants identified through literature survey were also
presented to herbal practitioners and their uses to treat malaria
sought. When no specimen was available, vernacular and/or com-
mon names of plants were used. Further questions were asked
on the use of plants to treat malaria-like symptoms. In the Water
and Forestry School Mbalmayo, the survey was conducted with the
head of the arboretum and forest schedule. Upon completion of the
survey in each site, the ethnobotanist has signed the visitors’ book
in which he mentioned the subject of the visit.

This survey was conducted in strict respect of the Cameroonian
current regulations of biodiversity protection and rural popu-
lation’s customary rights. During face-to-face interactions, the
purpose and the procedure of the survey, as well as the expected
benefits and rights were explained to villages’ heads. The tradi-
tional herbal practitioners willing to collaborate on the study (or
their interpreters) had signed the memorandum of understanding
before further interactions. Interviews were conducted by Dr. Nole
Tsabang, an ethnobotanist at the Institute for Medical Research
and Medicinal Plants Study, Yaoundé, Cameroon, following a ques-
tionnaire purposely prepared. Interpreters were contracted when
healers could not communicate in English or French. Voucher spec-
imens of each plant were dried and deposited at the Cameroon
National Herbarium and the Institute of Medical Research and
Medicinal Plants Studies, Yaoundé.

Plants were collected with the aid of informants and identi-
fied first on the field of collection. This determination was later
confirmed at the National Herbarium of Cameroon, Yaoundé. One
ethnobotanical data sheet was completed for each recipe.

Plants that are used to treat malaria (diagnosed through simul-
taneous observation of fevers, headaches, chills, joint pains, and
sweating) or at least two of these symptoms were searched. The
approach adopted in this survey was previously used by Tsabang
et al. in identifying Cameroonian plants with antidiabetic and
antihypertensive properties (Tsabang et al., 2001, 2005; Tsabang,
2008).

3. Results
3.1. Repartition of informants

During the ethnopharmacological investigation we met 19/30
users of plants who agreed to work with us by providing infor-
mation on plants that are used to treat malaria. Seven of them
were traditional healers (Table 1). Inclusion of informants in this
study depended on the signature of the MoU. Those who refused
to sign the MoU were firstly, claiming that scientists were trying to

steal their knowledge, and therefore could not cooperate; secondly,
others rejected the offer claiming the allowance unsubstantial.

3.2. Knowledge about malaria

Malaria is known respectively in Ewondo and Bamileke tribes as
“Titmeki” and “Nnect”. Herbal practitioners who were interviewed
identified malaria based on signs and symptoms that included
fevers (100%), headaches (100%), chills (100%), joint pains (100%),
sweating (90%), vomiting (55%), bitter taste in the mouth (50%), loss
of appetite (45%) and spleen pains in children (40%) that are diag-
nosed by examinations of patients with upper left sided abdominal
pain. The mode of transmission of the disease was well known and
indicated as being via the bites of mosquitoes. Thus the people in
the study areas had very good knowledge about how to identify
malaria.

3.3. Botanical characteristics of Annonaceae plants

A total of 21 Annonaceae species belonging to 12 genera were
reported being used in the preparation of herbal remedies against
malaria and its symptoms in the four study sites. Of all the plants,
16/21 represented trees and 5/21 were shrubs; no herbaceous
plants and no grasses were reported. Only 2 of the reported species
were cultivated and 19 were wild. This indicates that the majority
of plants being used in the study areas to treat malaria don’t have
some form of protection through cultivation (Table 2).

From Table 2, 11 species of Annonaceae plants were identified
in Ngoyang (all wild), 10 in Mbalmayo (with 1 cultivated), 9 in Kon-
Yambetta (with 2 cultivated), and 3 in Yaoundé and surroundings
with 2 cultivated. Annickia chlorantha was identified in all the four
sites. Ngoyang evergreen forest is undisturbed, and contains the
majority of Annonaceae plants that have been identified. Indeed
pygmies preserve more vegetation than the Bantu. The Arbore-
tum of the Water and Forestry School of Mbalmayo is disturbed
from high human pressure, though it still contains valuable plants
species.

3.4. Place and frequency of collection of Annonaceae species

The majority (16/21) of the Annonaceae species used were
collected in the forests (Atlantic evergreen rain forest and semi-
deciduous rain forest), in home gardens (2/21), in cacao agroforests
(1/21), and in savannah (1/21).

3.5. Ethnopharmacological recipes from plants studied

The ethnopharmacological characteristics of plants, parts used
for the preparation of recipes, methods of preparation and admin-
istration are reported in Table 3.

From Table 3, 30 herbal recipes were identified to treat malaria
and related symptoms in the four study sites. Two of these recipes
were polyspecific.

The most used pharmaceutical form of recipe was decoction
(74%). Only Pygmies were found to practice a form of sampling
(scraping). The oral route of administration (97%) was found to be
the most used. The stem bark was the most regularly used plant
part (63%).

3.6. Routes of administration and dosage prescription of herbal
remedies: description of recipes

94% of the herbal remedies used in the study areas were admin-
istered orally. Dosage prescriptions were adapted accordingly with
age, where approximately a glassful (equivalent to 250 ml) or half
a glassful (125 ml) were respectively prescribed three times daily
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Table 1

Distribution of informants.
Site Traditional healers and other users Sex (%) Age range

Men Women

Ngoyang 6 6 (100%) 0(0%) 30-60
Yaoundé and surroundings 4 1(25%) 3 (75%) 40-65
Kon-Yambetta 4 3(75%) 1(25%) 40-65
Mbalmayo 5 2 (40%) 3(60%) 40-54
Total 19 12 (63.16%) 7 (36.84%) 30-65

for adults and children. The treatments were supposed to be 3-10
days or continued until recovery.

The results obtained revealed two types of recipes: recipes
reported to treat malaria and recipes treating one or two individ-
ual symptoms which can be caused by malaria. All these recipes are
presented in Table 3.

3.6.1. Recipes reported to treat malaria

These recipes were clearly indicated by herbal practitioners as
used to tackle malaria. Malaria was diagnosed via simultaneous
observation of the more relevant clinical symptoms that are fevers,
headaches, chills, joint pains, and sweating. Indeed, in much of
malaria endemic Africa, these signs are closely related to malaria.
The plants used for the preparation of recipes reported to treat
malaria were Annickia chlorantha, Annona muricata, Annona sene-
galensis, Annona squamosa, Polyalthia suaveolens, Uvaria sp. and
Polyceratocarpus sp. The description of these recipes is given in
Table 3.

3.6.2. Recipes suspected to have antimalarial properties

These recipes were described as those used to treat individual
symptoms that might be due to malaria. In this category, heal-
ers treat individual symptoms, which may or may not be caused
by malaria. We therefore labeled them as recipes with possi-
ble antimalarial properties. These recipes are based on Anonidium
mannii, Duguetia staudtii syn. Pachypodanthium mannii, Isolona hex-
aloba, Cleistopholis glauca, Cleistopholis patens, Cleistopholis staudtii,
Hexalobus crispiflorus, Monodora brevipes, Monodora myristica, Mon-
odora tenuifolia, Xylopia aethiopica, Xylopia hypolampra, Xylopia
parviflora and Xylopia staudtii.

Table 2
Distribution of identified Annonaceae plants.

4. Discussion

The present survey has provided information about 21 species
of Annonaceae plants used in the treatment of malaria in four areas
of Cameroon. Malaria is a serious health issue in these four areas
and Annickia chlorantha was found to be the main plant used all
across the four sites. The two polyspecific recipes based on this
species were said to show more potency. In fact they consisted of
several plants, indicating that at least one of these plants contains
compounds with potent antimalarial activity. The efficiency of this
species underlies its potential as source of antimalarial agents, and
should be subjected to further scientific investigations (Heinrich
et al.,, 2009).

The Annonaceae plants described in this study were mostly col-
lected in forests whereas in Ghana, the majority of the plants used
against malaria are collected from neighborhood of habitations and
inforestreserve areas (Asase et al.,2005). In Msambweni and Kwale
Districts in Kenya, plants were collected from community lands
(Muthaura et al., 2007; Nguta et al., 2010). Whether plants are col-
lected near homesteads, in forest reserves or elsewhere in the bush,
it is important to develop strategies to ensure their sustainable use
and conservation. Of note, the bark of Annickia chlorantha is sold in
local, regional and national markets. Therefore, accurate informa-
tion is hardly available on the time of the year and/or day as well as
place of plant collection. Plant parts should therefore be harvested
when needed using simple tools such as knives or machetes with-
out rending the bark. Axes and saws are not recommended for this
practice. In the Bakola pygmies area, only the required amount of
plant materials was usually collected for treatment and therefore
the probability of overharvesting plant materials was insignificant
in that group. From studies in Ethiopia, it is shown that harvesting

Annonaceae species Locality Nature of plant Place of collection
Ydé & surr. Ngo. Kon-Y. Mbal.

1. Annickia chlorantha (Oliv.) Setten & Maas 1 1 1 1 Tree Forest

2. Annona muricata Linn. 1 0 1 1 Shrub Cultivated

3. Annona senegalensis Pers. 0 0 1 0 Shrub Savannah

4. Annona squamosa Linn. 1 0 1 0 Shrub Cultivated

5. Anonidium mannii (Oliv.) Engl. & Diels 0 1 0 1 Tree Forest

6. Cleistopholis glauca Pierre ex Engl. & Diels 0 1 1 0 Tree Forest

7. Cleistopholis patens (Benth.) Engler & Diels 0 1 0 0 Tree Forest

8. Cleistopholis staudtii Engler & Diels 0 1 1 0 Tree Forest

9. Duguetia staudtii (Engl. & Diels) Chatrou 0 1 0 1 Tree Forest

10. Hexalobus crispiflorus A. Rich. 0 1 0 0 Tree Forest

11. Isolona hexaloba (Pierre) Engler & Diels 0 1 0 0 Tree Forest

12. Monodora brevipes Benth. 0 1 0 0 Tree Forest

13. Monodora myristica (Gaertn.) Dunal.) 0 0 1 0 Tree Agroforest

14. Monodora tenuifolia Benth. 0 0 0 1 Tree Forest

15. Polyalthia suaveolens Engl. & Diels. 0 1 0 1 Tree Forest

16. Uvaria sp. 0 0 1 0 Shrub Forest

17. Polyceratocarpus sp. 0 0 1 0 Shrub Forest

18. Xylopia aethiopica (Dunal) A. Rich 0 0 0 1 Tree Forest

19. Xylopia hypolampra Mildbr. & Diels 0 1 0 1 Tree Forest

20. Xylopia parviflora (A. Rich.) Benth. 0 0 0 1 Tree Forest

21. Xylopia staudtii Engl. & Diels 0 0 0 1 Tree Arboretum

Ydé & surr. =Yaoundé and its surroundings; Ngo.=Ngoyang; Kon-Y.=Kon-Yambetta; Mbal.=Mbalmayo; 1=species recorded in the site; 0 =unrecorded species in the site.



Table 3

Methods of preparation and administration of herbal recipes.

Species, common name, Parts used and recipes Methods of preparation Route of Posology and duration of Frequency Major symptoms and other
vernacular name and (dialect) administration treatment diseases treated
Recipes reported to treat malaria
1. Annickia chlorantha (Oliv.); 1. Stem bark Decoction of 500 g of stem bark Orally Take 250 ml decoction 3 times 3 Aches, wounds, boils, vomiting
yellow Moambe; MPOL removed by scraping with a daily for 15 days yellow bitter, fever, chills, sore
(Pygmies Bakola) machete in 31 of water for spleen in children, and
20 min hepatitis
2. Stem bark + other plants Decoction of a mixture of 300 g Orally Take 250 ml of decoction 3 1
of stem bark of each of these times a day for 10 days
plants: Annickia chlorantha,
Rauvolfia vomitoria, Fagara
macrophylla in 41 of water for
20 min
Decoction of a mixture of 300 g Orally Take 250 ml of decoction 3 1
of stem bark of each of these times a day for 10 days
plants: Annickia chlorantha,
Rauvolfia vomitoria, Fagara
macrophylla and Nauclea
latifolia in 41 of water for
20 min
2. Annona muricata Linn.; 3. Leaves Decoction of a handful of Orally Take 250 ml of decoction once 1 Aches, backpains
Soursop (English); Sabasaba leaves in 31 of water for 20 min a day for 7 days
(Yambetta)
3. Annona senegalensis Pers.; 4. Stem bark Decoction of 500 g of roots Orally Drink 250 ml of a decoction 1 Vomiting, muscle aches,
Wild soursop (English); stem bark in 31 of water for once a day for 15 days tiredness, jaundice, fever,
Kedahan (Yambetta) 20 min convulsions, respiratory
5. Young leafy stems Decoction of 100 g of young Orally Drink one glass (250 ml) 1 infections, snake bites
leaves of Annona senegalensis, morning and evening
with 100 g young leaves of
Piptostigma thonningii, 100 g of
leaves of Senna alata, 100 g of
Chrysanthellum americana,
100 g of Lippia multiflora, 300 g
of Terminalia glaucescens, 300 g
root stem of Nauclea latifolia,
100 g of Ocimum gratissimum in
51 of water. Reduce by boiling
the decoction to 3 1. The roots
of Nauclea latifolia should be
harvested at sunrise or sunset
4. Annona squamosa Linn.; 6. Leaves Decoction of 150 g of leaves in Orally Drink 250 ml of decoction 2 1 Vomiting, muscle aches,
Sugar apple (English); Kedahan 31 of water for 20 min times daily for 10 days tiredness, abscesses, fever,
(Yambetta) convulsions, digestive
disorders and skin diseases
5. Polyalthia suaveolens Engl. & 7. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction 3 1 Fever, jaundice, epilepsy, joint
Diels; Otungui; Ntounga removed by scraping with a times daily for 15 days pains, headache
(Pygmies Bakola) machete in 31 of water for
20 min
8. Fruits Decoction of one serrated fruit Orally Drink 250 ml of decoction 3 1
in 21 of water for 15 min times daily for 7 days
6. Uvaria sp.; Nosonaback 9. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction 3 1 Typhoid and yellow fever,

(Yambetta)

collected from scraping with
machete in 31 of water,
evaporating the water to 1/2

times a day

headache, epilepsy
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Table 3 (Continued)

Species, common name, Parts used and recipes Methods of preparation Route of Posology and duration of Frequency Major symptoms and other
vernacular name and (dialect) administration treatment diseases treated
7. Polyceratocarpus sp.; 10. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction 3 1 Typhoid and yellow fever,
Nosonaback (Yambetta) collected from scraping with times a day headache, epilepsy

machete in 31 of water,

evaporating the water to 1/2
Recipes used to treat at least two symptoms which may be caused by malaria
8. Anonidium mannii Gaertm 11. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction 3 3 Childhood illness (diaper rash,
(D. Oliver) Engl.& Diels; from scraping with machete in times a day for 10 days measles, diarrhea, enlarged
Ebome; Npole Wapo'o 31 of water, evaporating the spleen), fever, amoeba (STD,
(Pygmies Bakola), Ebome Afan decoction to 2/3 candidiasis, gonorrhea, etc.),
(Ewondo and Bulu) promotion of breast-milk

Vaginally Use the decoction to the 1 production
personal hygiene

9. Cleistopholis glauca Pierre ex 12. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction once 3 Fever, muscle ache, arthritis,
Engl.& Diels; Sobu; Wombo obtained from scraping with a day for 7 days wounds, boils
(Pygmies Bakola), Avom machete in 21 of water for 24 h,
(Ewondo and Bulu) or 100 g of leaves in 31 of water

for 20 min
10. Cleistopholis patens (Benth.) 13. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction once 3 Fever, muscle ache, arthritis,
Engl.& Diels; Salt-and-oil tree obtained from scraping with a day for 7 days wounds, boils
(English); Wombo (Pygmies machete in 21 of water for 24 h,
Bakola), Avom (Ewondo and or 100 g of leaves in 31 of water
Bulu) for 20 min
11. Cleistopholis staudtii (Engl.& 14. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction once 3 Fever, muscle ache, arthritis,
Diels) Engl.& Diels; Sobu; obtained from scraping with a day for 7 days wounds, boils
Wombo (Pygmies Bakola), machete in 21 of water for 24 h,
Avom (Ewondo and Bulu) or 100 g of leaves in 31 of water

for 20 min
12. Duguetia staudtii (Engl.& 15. Stem bark Maceration of 500 g of stem Orally Drink 250 ml every 12 h for 3 1 Vomiting, asthenia, arthritis,
Diels) Chatrou syn. bark in 31 of water under days headache, cough, stiffness,
Pachypodanthium mannii; sunlight for 6 h skinache
Ntom; Ntoma (Pygmies
Bakola), Ntom (Ewondo and
Bulu)

Decoction of 500 g of stem bark Head bath Drink 250 ml of decoction 3

obtained from scraping with twice a day for 15 days

machete, or 100 g of leaves in

31 of water for 20 min
13. Hexalobus crispiflorus A. 16. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction 3 3 Convulsion, fever, muscle ache
Rich; Owe; Lefondja (Pygmies obtained from scraping with times daily for 7 days and arthritis, wounds, boils
Bakola), Avom (Ewondo and machete, or 100 g of leaves in
Bulu) 31 of water for 20 min
14. Isolona hexaloba Pierre 17. Stem bark Infusion of 500 g of stem bark Orally Drink 250 ml of infusion once 1 Wounds, boils, fever

(Engl. & Diels); Nding; Lesondje
(Pygmies Bakola), Nding or
Nom Ntom (Ewondo)

obtained from scraping with
machete in 21 of water for 24 h

every 2 days during 2
consecutive weeks

9Ll
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Table 3 (Continued)

Species, common name, Parts used and recipes Methods of preparation Route of Posology and duration of Frequency Major symptoms and other
vernacular name and (dialect) administration treatment diseases treated
15. Monodora brevipes Benth.; 18. Stem bark Decoction of one tea spoonful Orally Drink 250 ml of decoction 2 Fever, cough
yellow-flowered; Pio (Pygmies of stem bark and or the same twice a day for 10 days
Bakola), Nom Akwi grandes amount of stem bark powder
feuilles (Ewondo) in 250 ml of water
19. Fruits (powder) Infusion of one tea spoonful of Orally Drink 250 ml of infusion twice 2
ground dry seeds powder in a day for 10 days
250 ml of water
16. Monodora myristica 20. Stem bark Decoction of 1000 g of stem Orally Take a purge every 2 days 1 Sore groin in women, joint
(Gaertn.) Dunal; Calabash bark in 41 of water for 20 min pains, headache
nufmeg; Bongo (Yambetta),
Akwi (Ewondo)
21. Fruits (powder) Infusion of 1000 g of seed Orally Take a purge every two days 1
powder in 41 of water
17. Monodora tenuifolia Benth.; 22. Stem bark Decoction of 500 g of stem bark Orally Drink 250 ml of decoction 3 1 Joint and muscle pain,
Monodora with thin leaves; powder in 31 of water for times a day for 7 days headache and promotion of
Ebome osso (Ewondo) 20min breast milk production
23. Fruits (powder) Infusion of 500 g of dry seed Orally Drink 250 ml of infusion 3 1
powder in 31 of water times a day for 7 days
18. Xylopia aethiopica (Dunal) 24.Stem bark Decoction of one teaspoon of Orally Drink 250 ml 2 times daily for 7 1 Fruits are used against aches,
A. Rich; Ethiopian pepper; crushed dried stem bark in 11 days fever and as spice
Akwi (Ewondo) of water
25. Fruits Maceration of one teaspoon of Orally Drink 250 ml 2 times daily for 7 1
crushed dried fruits in 11 of days
water
19. Xylopia hypolampra Mildbr. 26. Stem bark Decoction of one teaspoon of Orally Drink 250 ml of the resulting 1 Fever, chills
& Diels; Sedhiou pepper; crushed dried stem bark in sauce 2 times daily for 15 days
Nkanla (Pygmies Bakola), Nom 500 ml of water
Akwi (Ewondo)
27. Fruits Maceration of one teaspoon of Orally Drink 250 ml of the resulting 1
crushed dried fruits in 500 ml sauce 2 times daily for 15 days
of water
20. Xylopia parviflora (A. Rich) 28. Stem bark Decoction of 1000 g of stem Orally Drink 250 ml of decoction 3 1 Sore groin in women,
Benth.; Ashako; Odjobi bark in 31 of water for 20 min times daily for 7 days abscesses, lung infections,
(Ewondo) body aches, headache, fever
29. Fruits (powder) Infusion of one teaspoon of Orally Take 2 times daily for 10 days 1
crushed dried fruits in 250 ml
of water
21. Xylopia staudtii Engl. & 30. Fruits Maceration of one teaspoon of Orally Drink 250 ml of the mixture 2 2 Fever, chills
Diels; Odjwe; Nkanla (Pygmies crushed dried fruits in 500 ml times daily for 15 days
Bakola), Nom Akwi (Ewondo) water
Total: 21 plants 30 Recipes 31 modes of preparation 32 routes of

administration

2 Polyspecific recipes.
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time can be an important issue and some plants only exhibit their
full therapeutic effect if they are collected early in the morning or
during a certain season (Abebe, 1984). Also, according to Prance
(1994), the potency of vegetal remedies could differ according to
the method of extraction, place and time of harvesting plant mate-
rials as well as other environmental factors like soil, climate, use of
chemical fertilizers, altitude, etc.

This indicates that the potency of antimalarial Annonaceae
remedies used in the study areas could greatly vary depending
on the time and place where the plant materials were harvested
for use. This was confirmed by a study of time factor by Tsabang
in the Phytotherapy of diabetes and/or hypertension (unpublished
results).

The majority of the herbal preparations identified in this study
involved decoction and oral administration. Accordingly, in a simi-
lar study in the Far-North region of Cameroon, the pharmaceutical
form and route of administration were found to be the same
(Soatoing et al., 2011).

The fact that stem bark represented 63% of the parts used may
be related to its availability and accessibility to people, and to its
high content of antimalarial agents. In the contrary, fresh leaves
were found to be the most commonly plant part used in herbal
remedies for the treatment of malaria in the Wechiau Commu-
nity Hippopotamus Sanctuary in Ghana (Asase et al., 2005) and
the Msambweni District in Kenya (Nguta et al., 2010). Overall,
plant parts were similarly used in fresh state in all these stud-
ies.

The problems associated with dosage prescription in the use of
herbal remedies for the treatment of malaria have been highlighted
by a number of authors (Asase et al., 2005; Muthaura et al., 2007;
Tabuti, 2008; Nguta et al., 2010). The interviewees reported that
their herbal remedies had no side effects but this was anticipated
as most traditional healers do not, broadly speaking, know of the
specific side effects of their herbal remedies. Similar observations
have been made in the Budiope County in Uganda (Tabuti, 2008),
some districts in Tanzania (Gessler et al., 1995) and the Dangme
West District of Ghana (Asase et al., 2010).

To elaborate some medicinal preparations, a mixture of differ-
ent plants was used in some few cases. A similar approach was
described for antimalarial preparations in Cuba (Hernandez and
Volpato, 2004), Trinidad (Clement et al., 2005) and Dominican
Republic (Vandebroek et al., 2010) where the inhabitants also use
mixture of plants, purposely to increase the bioactivity.

Literature sources in Cameroon and Africa show that Anonid-
ium mannii, Annickia chlorantha and Duguetia staudtii are used for
the treatment of malaria by Bulu of Western Dja Reserve (Betti,
2006), pygmies Baka and Badjoue of East region (Tsabang Nole,
personal communication) and the ethnic groups (Ejegham, Bulu,
Oroko) in Korup (Duncan et al., 1989). Another recent study has
revealed that many of the species of the Annonaceae growing in the
Mount Cameroon region are of significant ethnobotanical impor-
tance (Focho et al,, 2010). According to these authors, many species
described in this work (Annickia chlorantha, Annona senegalensis,
Monodora myristica, Monodora tenuifolia, Uvaria sp., Xylopia staudltii,
Polyceratocarpus sp.) are used to treat many symptoms that might
be related to malaria, including fevers, vomiting, fatigue, joint pains,
headache, and stomach ache. But no direct indication was made
concerning their use against malaria.

In the Democratic Republic of Congo, some Annonaceae plants
described in this study are used to treat malaria or associated
symptoms. These plants are: Annickia chlorantha, Polyalthia suave-
olens, Monodora myristica and Duguetia staudtii (Bouquet, 1969;
Adjanohoun et al., 1996). Overall, Anonidium mannii, Annickia
chlorantha, Duguetia staudtii, Polyalthia suaveolens, and Monodora
myristica investigated in this work were found to be used to treat
malaria in other parts of Africa.

Furthermore, complementary information was documented
through this investigation on the ethnopharmacological use of
Annonaceae plants to treat malaria and/or symptoms in Cameroon,
including but not limited to Annona muricata, Annona senegalen-
sis, Annona squamosa, Annonidium mannii, Hexalobus crispiflorus,
Isolona hexaloba, Monodora myristica, Monodora brevipes, Monodora
tenuifolia, Polyceratocarpus sp., Xylopia aethiopica, Xylopia hypo-
lampra, Xylopia parviflora, Xylopia staudtii, Uvaria sp. Meanwhile,
some of these species are reported to be traditionally used else-
where to treat malaria, including Annona muricata (Di Stasi et al.,
1994; Leaman et al., 1995; Coe and Anderson, 1996; Pinto et al,,
2005), Annona senegalensis (Chhabra et al., 1987; Bugmann, 2000),
Annona squamosa (Comerford, 1996), Xylopia aethiopica (Mulangu
Binzambal, 1999).

Laboratory studies have previously reported the antiplasmodial
activity of extracts from many of these plants growing in Cameroon.
Amongst the extracts with activity, many were volatile extracts
from Cleistopholis patens (Boyom et al., 2011b), Xylopia aethiopica,
Hexalobus crispiflorus, (Boyom et al., 2003), Xylopia staudtii, Xylopia
aethiopica, Xylopia parviflora, Monodora brevipes, Monodora myris-
tica, Polyalthia suaveolens, Annickia chlorantha, Annona senegalensis
(Boyom, 2004). Non-volatile extracts from Annickia chlorantha,
Annona muricata, Anonidium mannii, Monodora myristica, Polyalthia
suaveolens, Uvaria banmanni, Xylopia aethiopica, and Xylopia parv-
iflora also showed potency against Plasmodium falciparum in vitro
(Boyometal., 2009, 2011a). Some of these Annonaceae species from
different origins were also investigated for antimalarial activity,
including Annona muricata (Leaman et al., 1995; Bidla et al., 2004),
Annona squamosa (Bagavan et al,, 2011; Johns et al., 2011), Xylopia
sp. (Jenett-Siems et al., 1999; Akam et al., 2005). Thus, ethnobotani-
cal and pharmacological data support the relevance of Annonaceae
plants as a promising source of potent antimalarial agents. Further
detailed studies are therefore required to determine the phyto-
chemical and pharmacological properties of these plants. These
studies if promising will be the starting point of further devel-
opment of alternative drugs that will help tackle the developing
resistance of Plasmodium falciparum to currently used Artemisinin-
based Combination Therapies (ACTs) (Dondorp et al., 2009).

Moreover, in the framework of the improvement and promotion
of the local traditional knowledge in using herbs against malaria,
the pharmacological, phytochemical and toxicological profile of the
herbal remedies used need to be investigated in order to ensure the
effective treatment for malaria as well as the safety of people.

Overall, this survey underlines that seven of the identified
species of Annonaceae were effectively used to treat malaria, while
14 were used to treat symptoms that might be related to malaria.
In most of the tropical malaria-endemic countries, the symptoms
described are mostly associated with malaria. Therefore, there is
a realistic potential that these effective plants contain compounds
with antimalarial potency.

5. Concluding remarks

The present study has revealed that people in the four study
sites have a very good knowledge of using Annonaceae species to
treat malaria. Herbal remedies commonly used for the treatment
of malaria were affordable and easily accessible in their settings.

The plant harvesting technique used by Bakola pygmies that
consisted to scrape superficially the stem bark of the tree down-
wards with a knife or machete was found to be apparently the
best practice. Indeed, scraping gives more ability to the plant to
quickly regenerate the bark that is one of the critical organs for
plant survival.

Previous studies have allowed us to highlight some similari-
ties in the use of certain anti-malaria plants species. Thus Annickia
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chlorantha is the most sought Annonaceae plant identified in this
study.

On another hand, a study on the characterization of Annonaceae
using phylogeny techniques have shown that the species that has
been called Annickia chlorantha for a long time, in fact represents
two species. In this study Annickia chlorantha and Annickia affinis
are distinguished as two different species, Annickia chlorantha being
the rarer species (Couvreur et al., 2009). Thus, plants described in
the four study sites as Annickia chlorantha most likely represent the
two species.

This study has documented significant information on
Annonaceae species that are used in the preparation of herbal
remedies for the treatment of malaria and/or symptoms that
might be related to malaria in the study sites. Over 5 of the species
encountered in the study areas have been previously documented
elsewhere in Africa for their use in the treatment of malaria.
This highlights their wide range recognition in African traditional
knowledge as credible sources of therapy against malaria. The
pharmacological, phytochemical and toxicological properties of
the herbal remedies used should be investigated in detail with
respect to their origins and modes of preparation. Furthermore,
information gathered from traditional knowledge on plant collec-
tion and extraction should subsequently guide the designing of
laboratory procedures. This information will be also useful in the
proper selection of active plants for cultivation and subsequent
conservation in the study area.

The treatment of malaria symptoms was also highlighted in this
study as an important approach for the identification of antimalar-
ial plants. This documentation will contribute to the development
of effective management strategies for malaria control, especially
in Sub-Saharan Africa where the burden of the disease is very high.
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