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Abstract

The indigenous medicinal plant knowledge in Angola has not been properly studied
yet due to the recent Angolan Civil War, which has influenced the Angolan population,
culture and traditions as well as the infrastructure. The traditional knowledge is now
endangered by globalisation, continuous migration and rapid modernisation,
however it remains strong due to its spiritual background. This study documented
and analysed the traditional knowledge in two localities in Bié province in Angola
through participatory observation, semi-structured interviews and transect walks. In
total, 10 traditional healers shared information on their knowledge. Plant samples
were collected and identified by Tropical Botanic Garden of The Tropical Research
Institute (IICT), Lisboa, Portugal. A total 56 plant species distributed among 54
genera and 30 botanical families have been documented. Quantitative ethnobotanical
indices were calculated to compare traditional knowledge and to determine the
cultural importance of each plant species or genera. The most represented botanical
families encountered were Fabaceae (16 species), Apocynaceae, Asteraceae,
Rubiaceae and Euphorbiaceae (4 species). The study has revealed 12 plant species
not previously documented for the medicinal use, several of them with considerable
local cultural importance: Scleria induta, Vernonia britteniana, Oxygonum pachybasis,
Droogmansia dorae, Brachystegia gossweileri and Aeschynomene dimidiate or Searsia
squalida. The plants with the highest cultural value in our study are commonly used
in surrounding countries and Africa: Securidaca longipedunculata, Garcinia huillensis,
Annona stenophylla, Afzelia quanzensis, Strychnos cocculoides or Eriosema affine.
Roots were the major plant parts used (70%), while decoction was the most common
way of preparation (57%) and trees (34%) and shrubs (37%) were the prevailing
plant life forms used in the traditional medicine of Bié province. Surprisingly, both
genders were presented equally among the herbalists (50% male, 50% female). The
study has documented a diverse system of traditional plant knowledge which urges
for continuous research in Angola as well as for further pharmacological studies to

validate the use of selected medicinal species.
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Abstrakt

Domoroda znalost angolskych 1é¢ivych rostlin nebyla doposud diisledné zkoumana,
piredevSim kvili nedavné Angolské civilni valce, kterd ovlivnila lokdlni populace
obyvatelstva, taméjsi kulturu, tradice i infrastrukturu. Nyni jsou tradi¢ni znalosti
ohroZeny globalizaci, modernizaci a stale trvajici migraci, nicméné nadale preZivaji
predevSsim diky duchovnim Kkontextiim, jejichz jsou soucasti. Tato studie
dokumentovala tradi¢ni znalosti ve dvou lokalitach v provincii Bié v Angole skrze
zuCastnéné pozorovani, semi-strukturované rozhovory a metodu “transect walk”.
Deset mistnich herbalistii sdilelo své znalosti 1écivych rostlin a souvisejici domorodé
klasifikace. Rostliny pouZivané mistnimi herbalisty byly sebrany a nasledné uchovany
a identifikovany v Tropické botanické zahradé Institutu tropického vyzkumu v
Lisabonu, Portugalsku. Zdokumentovdno bylo celkem 56 botanickych druht
nalezejicich do 54 rodi a 30 Celedi. Kvanititativni metody analyzy dat byly pouZzity
pro urceni kulturniho vyznamu jednotlivych druhti. Nejvice vyuzivanou celedi byly
Celedi Fabaceae (16 druhii), Apocynaceae, Asteraceae, Rubiaceae a Euphorbiaceae (4
druhy). Studie odhalila 12 druht rostlin, které nebyly drive citovany jako lécivé
rostliny, pricemz nékteré z nich mély zna¢ny kulturni vyznam v provincii Bié: Scleria
induta, Vernonia britteniana, Oxygonum pachybasis, Droogmansia dorae, Brachystegia
gossweileri, Aeschynomene dimidiate nebo Searsia squalida. Nasledujici druhy s
nejvétSim kulturnim vyznamem byly také rostlinami ¢asto studovanymi ¢i citovanymi
v souvislosti s tradi¢nim africkou medicinou: Securidaca longipedunculata, Garcinia
huillensis, Annona stenophylla, Afzelia quanzensis, Strychnos cocculoides or Eriosema
affine. Kotreny byly nejcastéji pouzivanou casti roslin pro ptipravu 1éc¢iv (70%). Odvar
byl nejcastéjsim zpilsobem pripravy 1éc¢iv (57%) a stormy (34%) a kere (37%) byly
nejcastéjSim habitusem pouzivanym v tradi¢nim lékarstvi v Bié province, Angole.
Ptrekvapivé, oba gendery byly mezi herbalisty rovnhocenné zastoupeny (50% Zen a
50% muzi). Tato studie zdokumentovala rtiznorody systém tradi¢nich védomosti,
ktery vyZaduje dal$i vyzkumy stejné tak jako farmakologické studie pro ovéreni

ucinnosti vybranych druhti 1é¢ivych rostlin.

Klicova slova: Angola, Bié province, Chokwe, 1écivé rostliny, kvantitativni

etnobotanika, tradic¢ni lécitelé, Umbundu
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“The traditional medicine is a tree. The tree is only one. It is divided because there is
your conception of medicine and our own, but they both have the same roots”.

- Israel Kusuma, Angolan traditional healer (Bossard, 1996).

1. Introduction and Literature review

1.1. Vulnerable traditional knowledge of medicinal plants

Traditional medicine encompasses knowledge, skills, and practices based on the
theories, beliefs, and experiences indigenous to different cultures that are used to
maintain health, as well as to prevent, diagnose, improve, or treat physical and mental
illnesses (WHO, 2008). The use of plants to cure diseases and relieve physical
sufferings has started from the earliest times of mankind's history (Hill, 1989). Even
nowadays, WHO (2010) estimated about 60% of the world’s population in developing
countries rely on plants for the treatment of various diseases, especially due to lack of
modern health care facilities (Calixto, 2005).

Furthermore, about 25% of medicines used by humans are extracted from
tropical plants (Principe, 2005; Ugulu et al., 2009). Much of traditional medical
knowledge is being lost before it is documented, studied or even noticed by science
(Hui and Xu, 2000). Tens of thousands of plant species are at risk of extinction,
including plants used for the maintenance of livelihoods, nutritional, medicinal,
cultural and spiritual purposes. These plants are needed to alleviate poverty, provide
food security and ensure sustainable development in many nations (WLBC, 2013).
Therefore there is an urgent need to document the medicinal plant associated
traditional knowledge, because this knowledge is traditionally passed on orally from

one generation to the next and thus, it is highly vulnerable (Kala, 2005).



1.2. The use of medicinal plants in Africa and in Angola

Millions of African people rely on the medicinal plants for their primary
healthcare (Antwi-Baffour et al., 2014). The reasons can be their close proximity
(Muthu et al., 2006) and the high cost of western pharmaceuticals and health care
(Cunningham, 1988). According to King and Homsy (1997), traditional healers
provide client-centred, personalized health care that is culturally appropriate and
tailored to meet the needs and expectations of the client by paying special attention
to the social and spiritual concerns of the client. African cultures possess a huge store
of undocumented traditional knowledge of applying herbal remedies to treat various
diseases. Africa is considered to be the cradle of mankind with a rich biological and
cultural diversity marked by regional differences in healing practices (Gurib-Fakim et
al, 2006).

Knowledge in cultural context is derived from the web of interactions between
humans, plants, animals, natural forces, and land forms. Therefore, social, ethical, and
spiritual relationships also have an ecological foundation (Kassam et al, 2010).
Documenting the results of scientific research on traditional uses of medicinal plants
may significantly help to conserve the cultural heritage for future generations.
Angola’s diverse flora embraces hundreds of plants with locally recognised
therapeutic value (Gossweiler, 1953). Over 95% of the population uses these
therapeutic plants alone or together with drugs manufactured by the pharmaceutical
industry, and in most rural areas they are the only medicines available (FAO, 2009).

Studying indigenous knowledge on plant uses and resource management
practices is also extremely important in order to support biodiversity conservation
programs. In southern parts of Africa, the roots of many plant species are a
significantly dominant part of the plant used for medicinal purposes (Semenya and
Potgieter, 2013; Steenkamp, 2003; Mahwasane et al.,, 2013; Maroyi, 2011). When
collecting the root, herbalists standardly uproot the whole plant, leaving the damaged
remainder of the plant behind.

Additionally, Angola suffers from significant deforestation, while the deforestation
rate in Miombo woodlands in the last decade is found to be seven times higher when

compared with the official figures reported for the entire country (Cabral et al., 2010).



Mainly, there is a sharp increase in land clearing, which is performed not only in
compact patches of agricultural fields that were expanding again around the main
cities in 1990, but also in a scattered pattern that started around the year 2000 and
greatly expanded in 2009. Land clearing processes are accompanied by significant
losses in the area of Miombo in the period 2000 and 2009 (Cabral et al., 2010).
Deforestation also continues due to the high population pressure. Currently, 95% of
households in Angola are subsistence farmers, with very little access to agricultural
inputs besides low-tech equipment. The redistribution of the population during the
Angolan Civil War, forced people to settle in large numbers in small areas, which has

resulted in accelerated degradation of vegetation and soil (WFP, 2005).

1.3. The consequences of the civil conflict in Angola

Until the independence of Angola in 1975, rural populations had adequate living
conditions provided by extensive agriculture and commercial activities, as well as a
good commercial network (Birkeland, 2000). The degradation of the road network
and the impact of the war that followed independence affected rural livelihoods and
influenced the reshaping of land use patterns (Cabral et al., 2010).

The continuous shift of populations from rural to urban areas has changed the
demography of the country from one predominantly rural-based to one in which
around 60% of the population now live in urban areas. The majority of them have
been displaced several times, lost many members of their family and have lost ties
with their home communities (FAO, 2009). After the end of the war, with the Luena
Peace Agreement in April 2002, most people returned to their areas of origin (WFP,
2005). According to IDMC (2007), millions of people displaced by Angola’s civil wars
were no longer considered to have a special status by the government. This change
promoted a fast return to the places of origin and drove the instalment of many new
patches of agricultural fields (Cabral et al., 2010).

The average size of the household is five persons. According to WFP (2005)
surveys, 12% of the households in the region have mentally and/or physically



handicapped members. Illiteracy among household heads is especially high in Bié
province, which correlates highly with female household headship. This suggests that
education embeds in it as potential gender-bias. The lack of education is likely to
extend to the next generation, as children in Bié province also have one of the lowest
primary and secondary enrolment rates (WFP, 2005).

The region has very poor health infrastructure. Only 13% of communities in Bié
province had a medical centre in 2005 (WFP, 2005). The average distance to the
nearest health facility is more than 20 km while only one third of the health
structures in the area are staffed with qualified health professionals. Most women
deliver with traditional midwives (47%) or at home (36%). Only 13% deliver in
maternity and general hospitals or clinics. More than 70% of the communities had
vaccination campaigns during the year 2005 (WFP, 2005). As medicines are re-sold
by nurses, prices are high and households have to do extra work or sell assets to deal
with health problems. The situation is worse for poorer groups that have a small
asset base and limited income diversity. In WFP (2005) surveys, most people referred
to making their own medication and buying medicines directly on the local markets.
Families in Bié province are considered the most vulnerable in terms of food security

and health within the measured provinces in Angola (WFP, 2005).

1.4. Angola’s natural diversity in literature

In spite of its richness and diversity, the flora of Angola presented a serious gap in
the knowledge of the southern African plant diversity which has been referred to in
the literature (Huntley and Matos, 1994; Soares at al, 2007; Figueiredo and Smith,
2008; Figueiredo et al., 2009). According to Flora of Angola: first record on diversity
and endemism (Figueiredo et al, 2009), Angola has a total number of 6,735
indigenous species, and a total vascular flora of 7,296 taxa, of which 1,069 taxa (997
species and 72 infraspecific taxa) are endemic. However, the flora of Angola remains

poorly known. Compared to other southern African countries, the flora of Angola



appears to be the second richest in diversity, after that of South Africa. The Fabaceae,
Poaceae and Asteraceae are the most diverse families and the Fabaceae, Rubiaceae
and Euphorbiaceae are those with the highest levels of endemism (Fugueiredo et al,
2009).

During the 20th century, botanists, ecologists, missionaries, farmers and many
visiting scientists added to the collections in the herbaria of Europe and in the
scientific institutions of Angola. The three main collectors who operated in Angola
were Friedrich Welwitsch, Hugo Baum and John Gossweiler (Figuereido and Smith,
2008). The need for a Flora of Angola was soon recognised, and this was founded as
the Conspectus florae angolensis by Luis Wittnich Carrisso (1886-1937) (Figuereido
and Smith, 2008). To present, existing collections of Angolan plant material available
to researchers are still mostly those kept in several European herbaria, dating from
the pre-war years. Unfortunately the conservation of the herbariums in Angola is of
serious concern as, following the years of the civil conflict, considerable damage has
occurred to part of herbariums and their specimens as reported by several
researchers who examined the collections (Figuereido and Smith, 2008). Sadly,
following independence in 1975 and the nearly three decades of civil war that
followed, little opportunity existed for field research, and the government’s attention
had to focus on security and socio-economic priorities (Figuereido and Smith, 2008).
After the end of the civil war, some areas are still inaccessible owing to the threat of
landmines (Costa et al, 2004). Even before the war, the poor condition of some roads
prevented explorers from reaching many isolated habitats in this country. This
situation still prevails to some extent today. With certain areas of the country
becoming increasingly accessible, a new interest in the botanical wealth of Angola is
surfacing (Klopper et al., 2009).

According to our knowledge, there is no recent study of traditional use of medical
plants published from Angola, notably from Bié province. Nevertheless, there is a
book of ethnographic value published in French by Eric Bossard (1996), focusing on
the traditional knowledge of medicinal plants, and an article published on the
Angolan medicinal plants used also as pesticides or soaps by the same author
(Bossard, 1993). Another study on medicinal plants in Portuguese language was

published by Van-Dinem and Bathala (1994). Angola was one of the countries



screened for the plants used for antimalarial activity (Silva et al., 2011). Klopper et al.
(2009) documented the use of Aloe species in Angola. Urso (2013) published the
survey on Angolan ethnobotanical uses of Ximenia americana L. Some information
were also reported by Gossweiler (1953) and other pre-war botanists working in the
country.

Nonetheless, the surrounding countries are better documented with
ethnobotanical studies published, notably from South Africa (Bisi-Johnson, 2010;
Tschikalange et al.,, 2008; Cock, 2014, Vuuren 2014, Semenya and Potgieter, 2013,
Steenkamp, 2003; Mahwasane et al., 2013; York et al., 2011 etc.), from Zimbabwe
(Gelfand et al., 1985; Maroyi, 2011; Lukwa et al., 2001; Ngarivhume et al., 2015), from
DR Congo (Bitsindou et al. 1996; Schmelzer and Gurib-Fakim,2008; Dibwe et al., 2012
), from Zambia (Mkonda, 2003; Vongo, 1999; Turner, 1967) and Namibia
(Cheikhyouseff et al., 2011; Van Damme et al., 1992).



2. Objectives of the thesis

The objective of the present study was to identify and document the diversity of
medicinal plants and related ethnomedicinal knowledge of the local people in Bié
province, Angola. We aimed to estimate the level of cultural importance of the
documented species and patterns of medicinal use through quantitative methods. The
proposed research intended to examine the variety of plant species which are used
for medical purposes, their folktaxonomy as well as social and cultural value,

regarding its role in savanna and open forest ecosystems.



3. Materials and methods

3.1. Study area

The Republic of Angola covers an area of 1 246 700 km? in southwest-central
Africa. Its western boundary is 1 650 km along the Atlantic Ocean and it is bordered
by Namibia in the south, the Democratic Republic of Congo in the north and
northeast, and Zambia in the east. The detached province of Cabinda has a border the
Democratic Republic of the Congo in the southeast and with the Republic of Congo in

the north (Figure 1).

BIE PROVINCE

' ANGOLA

Figure 1. Map of the study area

The Bié province is the area of 71 000 Km sq., located in the central plateau of
Angola (10°34°-14°18’S, 15°42°-19°13E) with general altitude around 1600 m (Kuito
1,695 m). One third of the rural population of Angola live in the central highlands, due
to its importance in terms of agro-economic activities. The spatial distribution of the
population is highly correlated with the quality of agricultural land, resulting in high
population concentrations in areas with better soils (WFP, 2005). The central plateau

has an altitude of 1 200- 1 800 m and consists of rolling plains and low hills with



scanty vegetation. The plateau descends in the east to the basins of the Congo and
Zambezi Rivers and merges with the sandy Namib Desert in the south. Several small
rivers arise in the mountain belt and drain to the western sea. The largest of these are
the Cuanza and Cunene Rivers (Klopper et al,, 2009).

It is an area with fertile soils, with the plantations of manioc, corn, sugar cane,
coffee and peanuts, however the agricultural potential is not fully developed yet. The
vegetation consists mostly of Miombo woodland, dry evergreen forests, dry
deciduous forest, grassland and savannas with Afromontane formations in the
highlands (Airy-Shaw 1947; Costa et al. 2004, Klopper et al., 2009). The dominant
tree genera in the Miombo floristic formation are Brachystegia spp., Combretum spp.,
and Julbernardia spp., whereas in savannas the dominant grasses (Graminae family)
are Hyparrehenia spp. and Androgon spp. (Cabral et al,, 2010). Two types of soils are
dominant in the central highlands: ferralsols on the plateau are dominant but they
have a low agricultural productivity and the productive luvisols are found in
depressions and valleys. However, there is a high population pressure on these soils
and not all households have access to these. Located in the lowlands and valleys,
luvisols often suffer from problems related to excessive water (WFP, 2005) .

Miombo is one of the more ecologically relevant land cover types in Angola and
consists of woodlands of very rich biodiversity, with about 8.500 plant species of
which over 54% are endemic (Desanker et al.,1997). In addition to their ecological
value, these woodlands provide food, fibre, medicinal plants, and cattle feed to local
populations (Cabral et al., 2010) The climate is subtropical, however humid and
moderate, allowing the growth of both tropical and subtropical plants. Temperatures
do not fluctuate much over the year, with an average of 18°C in Kuito. The
temperatures in Kuito are unusually cool due to its high altitude. September and
October are the hottest months with low precipitation, the period from May to August
is cool with almost no rain falls, the main rainy season from November to April comes

with heavy rain falls. The mean annual rainfall is 1.227 mm (McSweeney et al., 2008).



3.2. Research localities

The research was undertaken in two cities in the Bié province in Angola. First
locality, Kuito, the capital of the Bié province, is an urban area with a dense
infrastructure. The second locality, Kuemba, is situated about 100 km away from
Kuito; but due to lacking infrastructure it is difficult to bypass this distance from
Kuito, the travelling time is around 10 hours and difficult roads makes the locality a
great distance from the capital city and surrounding towns. The community in
Kuemba is dependent on subsistence agriculture and more traditionally on hunting of
wild animals; Kuito is a purely urban area, but surrounded by open woodlands and
agricultural lands, therefore the traditional knowledge of natural resources notably
prevails in the outskirts of the city. Bié province is one of the areas most significantly
damaged by the recent war (1975-2002), therefore lacking infrastructure and the
presence of landmines, influences significantly the lives of local people together with
the work of the local herbalists, as they usually use one or few very well explored
localities to search for the medicinal plant.

The population in Kuito is 185,302, in Kuemba it is about 4.500, whole Bié
province has 1,338,923 inhabitants (WFP, 2005). The Umbundu and Chokwe
ethnicities are prevailing in the area. Kuemba is said to be the domestic locality for
Chokwe people, Umbundu population is rather based in Kuito, where many Chokwe
live too. This division is based only on the statements of local inhabitants, because the
exact statistics on the ethnicities does not exist. However, Umbundu people inhabit
the central plateau of Angola (Huambo, Bié) and western coastal parts of Angola
(Benguela, Kuanza Sul), while Chokwe people inhabit eastern parts of Bié province,
and eastern parts of Angola, bordering with Zambia (Bossard, 1996). The Chokwe
speak Chokwe language. The Umbundu speak Umbundu language, both languages are
of the Bantu origin from the Niger-Congo language family, however the languages
have only small similarities. Agriculture is the recent main economic activity for
Umbundu people. This group results from a mixture of other groups of diverse origin
and varying size, and is the outcome of the historically high migration in the region

(Birkeland, 2000).
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3.3. Data collection

The survey was undertaken between September 2013 and November 2013. The
herbalists were identified in each town through the purposive sampling and the
snowball method, with the significant help of one local mediator in each locality. The
mediator helped to identify the first herbalist, through the questioning of local
community members, especially elderly people and local authorities. The contact with
the other herbalists was again established with the help of the local mediator, who
was a trustworthy member of the community and master of local languages. Because
not all information could be discussed in Portuguese with herbalists, the local
mediators used their native languages to discuss further consequences of the
research with herbalists. Nevertheless, the information on the use of medical plants
was always shared directly in Portuguese, without additional translation. 80% of the
interviewed herbalists did not welcome the idea of sharing their knowledge with the
foreign researcher at first, however following further contacts with the researchers
and with the respectable people from the community, they have all decided to
participate in the study within a few days or weeks.

Because most of the interviewed herbalists perceived their knowledge either as a
secret for spiritual reasons or as a secret for business reasons; they did not wish to
share their knowledge within the area, especially not with other herbalists. That is
the reason why focus group discussions could not be organised in the area. A similar
situation was described by the study in Zimbabwe (Ngarivhume et al, 2015).
However, the herbalists had no objections in sharing their knowledge with the
international scientific community, they expressed their consent with the publication
in the English language, which is perceived as not frequently spoken or
understandable in their locality. However, they were not ready to openly share all the
information, for example exact information on the preparation of the herbal remedy
or some information of magical and spiritual value. We believe that this distance
between the herbalists and the researcher could be overpassed by time, as this
approach from the herbalists had some features of “game”, and it appeared that in the
final stage of the research, the herbalists were ready to share more information or

continue with the research further. The small fiscal rewards were shared with the

11



herbalists. Those were agreed before the beginning of the cooperation, as a reward
for the time directly spent with the researcher on the transect walk.

Semi-strucutred interviews were conducted with the herbalists during the
transect walks. The herbalists were encouraged to note any medical plant that they
know and use. They were asked to provide the following for each of the medicinal
plants they have stated to be used to treat diseases: local name, medicinal use, parts
of the plant used, modes of preparation and administration, habit, status of plant
species, seasonal availability; and any other additional information, important signs
or effects of the plant.

Personal and socioeconomic data regarding each informant were also gathered.
All interviews were complemented with direct participant observation (Martin,
2014). Additionally, brief opened interviews were held with local people of any age
group and socioeconomic situation, who played any role in the snowball method, in
order to complement the data for the further understanding of the traditional use of
medicinal plants in Bié province in Angola.

In total, the 10 specialized respondents were interviewed, 5 in each locality. 5 of
them were men, 5 of them women. In Kuemba, the number of 5 respondents
appeared to be the total number of specialized herbalists in the town, contrary wise
in Kuito, the 5 respondents were rather the representative sample. Age range of the
herbalists was 51 - 73, with the mean age 60 years.

For further taxonomic identification of plant material, gathered data was
complemented by preparation of herbarium reference collection including photos of
all species studied. During the transect walks, the plants identified by the herbalists
were collected, tagged, and wrapped in blotting paper. After the walk, they were
pressed and dried. The identification of the plant samples was carried out later by the
Tropical Research Institute in Lisabon, Portugal, where the voucher specimens were

deposited.
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3.4. Data analysis

Quantitative analysis was based on the descriptive data gathered during the field
work and on the additional taxonomic identification of plant material. The relative
frequency of citations, informant consensus factor, informant agreement ratio, fidelity
level, cultural value index and S@rensen similarity index was used to verify the
cultural value of the used species.

Primarily, collected ethnobotanical information was converted into use
reports. One use report corresponds to the event when the informant mentions the
use of a species for the treatment of an ailment category (Chellappandian et al., 2012).
The health disorders reported by informants were classified into ailment categories
according to Cook (1995), with slight adaptation to the main characteristics of

medicinal plant use in Angola.

3.4.1. Relative Frequency of citations

This index, which does not consider the variable use categories, is obtained by
dividing the number of informants who mention the use of the species, also known as
frequency of citation (FC), by the number of informants participating in the survey
(N). This index theoretically varies from 0, when nobody refers to the plant as useful,
to 1 in the case that all the informants would mention the use of the species according

to the following formula (Tardio and Santayana, 2008).

(1) RFCs FCs _ Yi=iy URI
N N
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3.4.2. Informant Consensus Factor

To measure the homogeneity of the ethnomedicinal knowledge, Informant
Consensus Factor (ICF) suggested by Heinrich (2000) was calculated. The calculation
of ICF reflects if there is an agreement among respondents in the use of plant species
in particular ailment category. This factor estimates the relationship between the
number of use reports in each category (Nur) minus the number of taxa used (Nt) and
the number of use reports in each category (Nur) minus 1. ICF is calculated using the

following formula:

Nur—Nt
Nur-1

(2) Fic =
The outcome of this factor ranges from 0 to 1. The high value indicates that a

low number of taxa are used by high proportion of people, while the low result shows
that informants disagree on the use of the taxa for the treatment within the category
of the illness. The informant consensus factor was calculated both for species and

families in our study.

3.4.3. Informant Agreement Ratio

The importance of the individual species was estimated by calculating the
Informant Agreement Ratio (Trotter and Logan, 1986) for each species. IAR was

calculated using the formula:

Nr—Na

(3) IAR= "

In this equation, Nr is the total number of use reports registered for species and

Na is the number of ailment categories that are treated with this species. This value
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varies between zero and one, reaching one when all the respondents agree upon the

use of the species for ailments just of one ailment category.

3.4.4. Fidelity level

Fidelity level ratio developed by Friedman et al. (1986) was used to identify
the most frequently used species to treat a particular ailment category. Fidelity level

was calculated for each species in particular ailment category using the formula:

Np
Nx100

(4)FL% =

Np is the number of use reports cited for a particular plant species in a
particular ailment category and N is the total number of use reports cited for the
same plant species (Rokaya et al. 2010; Dey and De, 2012). Medicinal plants with the
highest fidelity level are understood to be the most or only preferred for a particular
ailment category. The low fidelity level of the species reveals it is used in many other

ailment categories.

3.4.5. Cultural Value Index

Cultural value index, developed by Reyes-Garcia et al. (2006), is calculated using

the following formula:

_NUs _ FCs uNC URui
(5) Cvs = NC X N X Zu=u1 =il
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The first factor is the relationship between the number of different uses (NUs)
reported for the species (“ethnospecies” in the original work) and the total number of
use-categories (NC) in the study. The second factor is the relative frequency of
citation of the species (as previously defined). Finally, the third factor is the sum of all
the use reports for the species i.e. the sum of the number of participants who
mentioned each use of the species, divided by N. These three factors are then
multiplied together (Tardio and Santayana, 2008). This index varies from 0 to
number of use categories in the study. Consequently, the species with the highest
cultural value are those species that have been cited in many categories by many

informants.

3.4.6. Sgrensen similarity index

The widely used Sgrensen similarity index (Magurran, 2004) measures
similarity in species composition for two sites, A and B, by the equation where a is the
number of species found in site A; b is the number of species in site B and ab is the
number of species shared by the two sites (Diserud and @degaard, 2007). This index

uses the following formula:

2ab
a+b’

(6) CS=
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4. Results

4.1. Medicinal plant categorisation

In the present study, the local healers shared information on 224 vernacular

names of plants used to treat various diseases in the Bié province in Angola. Out of
256 collected specimens, 56 plant species distributed among 54 genera and 30
botanical families have been documented. However, 12 specimens were identified
only down to the genus level and 10 specimens only down to the botanical family
level. 47 plant specimens remained unidentified. 2 plant species were collected
without any vernacular name, because the herbalist could not remember it.
Fabaceae was the most represented family with 16 species, followed by Apocynaceae,
Asteraceae, Rubiaceae and Euphorbiacaeae with 4 species, and Verbenaceae,
Sapotaceae, Ochnaceae, Laminaceae, Chrysobalanceae, Celastraceae, Annonaceae
represented by 2 species.

As shown in Table 1, the 302 use reports were mostly distributed in the group of
gastro-intestinal disorders, with 84 use reports within the category; followed by 49
use reports in pregnancy/birth/puerpuerium disorders use category; and 37 use
reports in infections-infestations use category. From all species, the highest number
of use reports belonged to Securidaca longipedunculata Fresen. (15 URs), followed by
Annona stenophylla subsp. cuneata (Oliv.); subsp. Nana (Exell) N.Robson ( 14 URs)
and Garcinia huillensis Welw. (12 URs). Use categories for each medicinal plant are

shown in Table 6.
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Table 1. The number of use reports per medicinal plant use categories

Medicinal plant use categories

Number of use

reports

Blood system disorders 7

Circulatory system disorders 6

Dental and mouth care 3

Gastro-intestinal system disorders 84
Genitourinary system disorders 23
Infections - infestations 37
Injuries 8

Neurological system disorders 22
Skin disorders 15
Pregnancy/birth/puerpuerium disorders 49
Respiratory and throat disorders 20
Skeleto-muscular system disorders 16
Others 12

4.2. Plantlife-forms used, mode of preparation and administration

92% of used plants were local and only 8% exotic. The plant life-forms used in

traditional medicine in Bié province are trees (34%), shrubs (37%), herbs (24%) or

whole plants, grasses, vines or succulents. The review of the use of medicinal plants is

shown in Figure 2.

whole vine, 1%

0,
plant, grass, 1% "\ |_

1%

succulent, 2%\/

Figure 2. Total share of plant life-forms used in percentage



The herbal remedies were prepared in various ways. We have noticed several
herb mixtures. Bacopa is used together with Annona stenophylla cuneata (Oliv.)
N.Robson in order to ease labour. Eriosema affine De Wild is used together with
Securidaca longipedunculata to prepare the decoction that cures stomach pain.
Albizia antunesiana Harms is used together with Annona stenophylla (Exell) N.Robson
and Garcinia huillensis to treat impotence. Vernonia britteniana Hiern is used with
Phyllanthus and Cissampelos mucronata A. Rich. as a treatment after labour.
Macrotyloma africanum (Wilczek) Verdc. is used together with Scleria induta Turrill
to prepare the decoction that helps to stimulate children's appetite. The use of more
than one plant species as an additive treatment is attributed to the additive or
synergistic effect that they have during the ailment treatment (Bussman et al., 2006).

The most frequent mode of preparation was decoction (57%), followed by washes
in form of massage (12%), baths (8%) and infusions (7%). Massages, where the fresh
plants were applied topically on the body and baths with the plant infusions lasting
from 30 minutes to 24 hours were related not only to skin disorders, but mainly to
pregnancy related ailments. The tea was pre-dominantly prepared from the fresh or
dried, chopped or ground, roots with hot water and it was supposed to be drank as
long as the health problem remained. The precise measures of the dosage were
usually not specified by the herbalists. In 5 cases, the drink was prepared with the
local beverage kisangua. All forms of preparation are presented in Figure 3. Simplified
descriptions of the administration and preparation of the medicinal remedies are
listed for each species in Table 6. Most of plant remedies were applied both topically
and orally. Afzelia quanzensis Welw. and Droogmansia dorae Torre are characterised
by only topical modes of application. Garcinia huillensis, the third most commonly
used plant species is consumed only orally in form of decoction and in large amounts.
Scleria induta and Xylopia are also used only orally as decoction.

The different plant parts used are presented in the Figure 4. Roots were used in
70% of use reports, while only 14% of medical remedies were prepared from leaves
and 8% more from roots and leaves together. The fresh fruit, bark, roots together
with bark or whole plant were used very rarely. There was no report for use of stems

or seeds.
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4.3. Quantitative ethnobotany

Through the calculation of relative frequency of citations (RFC), we assumed that
26 species were cited only by 1 herbalist and 37 species were cited by 2 or more
herbalists. The most frequently cited species were Securidaca longipedunculata, cited
by all 10 informants, followed by Annona stenophylla, cited by 9 informants and
Garcinia Huiliensis, cited by 8 informants. Strychnos cocculoides Baker, Psorospermum
febrifugum Spach, Holostylon robustum (Hiern) G.Taylor and Eriosema affine were
cited by 6 informants and Albizia antunesiana and Albizia adianthifolia (Schum.)
W.Wight and Aframomum sp. were cited by 5 informants. All the RFC values are
shown in Table 6. The plants with the highest RFC are presented in Table 2.

Table 2. Plants with the highest Relative frequency of citations (RFC)
RFC Plants

0.5 Aframomum sp.

0.5 Albizia adianthifolia

0.5 Albizia antunesiana

0.5 Paropsia brazzaeana

0.6 Eriosema affine

0.6 Holostylon robustum

0.6 Psorospermum febrifugum
0.6 Strychnos cocculoides

0.8 Garcinia huillensis

1 Annona stenophylla

1 Securidaca longipedunculata

The Informant Consensus Factor (ICF) values are related to the ailment
categorisation shown in Table 1. Those demonstrate the consensus of informants on
the use of particular families or species within the given category. The ICF values vary
from 0 to 1, with the mean value 0.24 for species and 0.45 for families in the whole
study. The highest informant consensus factor was calculated in the category gastro-
intestinal disorders (ICF=0.70 for 65 URs and 20 families) for botanical families and
in the category gastro-intestinal disorders (ICF=0.46 for 64 URs and 36 species) and
infections-infestations (ICF=0.46 for 29 URs and 16 species) for species. The lowest
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value with no consensus at all was estimated in the category of dental and mouth care
for families and in 3 categories for species: dental and mouth care, circulatory system
disorders and blood system disorders. The overall review of ICF results are shown in

Figures 5 and 6.

Figure 5. Informant Consensus Factor per medicinal plants use category, count for
Species
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Figure 6. Informant Consensus Factor, count for Families
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An agreement on use of individual plant species in particular ailment category
was calculated through Informant Agreement Ratio. The values of this index
(between 0 and 1) are reported in Table 6. The species with the highest informant
agreement ratio are listed in Table 3. There are 19 plants with IAR above 0.5, 8 plants
with IAR bellow 0.5 but higher than 0.

41 plants had the IAR value equal to 0. Out of 41 plants with 0 IAR, 26 plants were
cited only once, therefore only 15 plants actually had no IAR at all. The review of [AR
overall results can be viewed in the chart (Figure 7). The 6 species Clitoria kaessneri
Harms, Erythrina abyssinica Lam., Gymnema sylvestre (Retz.) R.Br. ex Sm,
Psorospermum febrifugum, Uapaca benguelensis Miill.Arg, Vernonia britteniana and
Diplorhynchus condylocarpon, were the species that have shown the 100% IAR among
all informants.

Through the Fidelity level (FL) ratio, we assumed the most preferred plant species
within the ailment categories. Clitoria kaessneri reached 100% FL in the category of
infections-infestations as a treatment of malaria with fever. Psorospermum febrifugum
reached 100% FL as a treatment for elephantiasis in the same category. Erythrina
abyssinica reached 100% FL in the category of gastro-intestinal disorders as a
treatment of stomach pain for children. The species that reached the Fidelity level

higher than 50% are shown in the Table 4.
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Figure 7. Total share of Informant Agreement Ratio values (IAR values) per the

number of plants
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Table 3. Plant species with the highest Informant Agreement Ratio (IAR)

IAR Species

0.5 Afzelia quanzensis

0.5 Brackenridgea arenaria

0.5 Eriosema affine

0.5 Garcinia huillensis

0.5 Rhynchosia minima

0.5 Scleria induta

0.57 Securidaca longipedunculata
0.66 Aeschynomene dimidiata
0.66 Albizia adianthifolia

0.66 Lippia plicata

0.8 Albizia antunesiana

0.9 Annona stenophylla subsp. Cuneata + subsp. Nana
1 Clitoria kaessneri

1 Diplorhynchus condylocarpon
1 Erythrina abyssinica

1 Gymnema sylvestre

1 Psorospermum febrifugum

1 Uapaca benguelensis

1 Vernonia britteniana

Table 4. Plant species with Fidelity Level index (FL) higher than 50%

FL Species Medicinal plants Particular diseases
categorisation treated
100% Clitoria kaessneri inections-infestations malaria with fever
100%  Diplorhynchus gastro-intestinal disorders diarrhoea
condylocarpon

100%  Erythrina abyssinica gastro-intestinal disorders stomach pain,
children

100%  Psorospermum febrifugum inections-infestations elephantiasis

75% Lippia plicata respiratory and throat sore throat

66% Afzelia quanzensis skin disorders balm for legs

66% Albizia adianthifolia gastro-intestinal disorders diarrhoea

66% Brackenridgea arenaria skin disorders lip balm

66% Vernonia britteniana genitourinary disorders inflamation genitals

60% Gymnema sylvestre gastro-intestinal disorders stomach pain

60% Rhynchosia minima pregnancy/birth/puerperium pregnancy early
after last delivery

57% Eriosema affine inections-infestations malaria
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The relative importance of locally used species was assessed by calculation of the
Cultural Value Index. Highest Cultural Value Index was calculated for Securidaca
longipedunculata (CVi = 0.73), followed by Garcinia huillensis (CVi = 0.5), Annona
stenophylla (CVi = 0.32), Afzelia quanzensis (CVi=0.23), Strychnos cocculoides (CVi =
0.18), Eriosema affine (CVi = 0.17) and Aframomum sp. (CVi=0.14). The Cultural Value
Index values are shown in the Table 6. The plants with the highest CVi are listed in

Table 5.

Table 5. Plants with the highest Cultural Value Index (CVI)

SPECIES CVi

Albizia antunesiana 0.08
Chrysophyllum bangweolense 0.09
Sclerocroton cornutus 0.09
Paropsia brazzaeana 0.11
Sclerocroton cornutus 0.11
Aframomum sp. 0.13
Holostylon robustum 0.16
Eriosema affine 0.17
Strychnos cocculoides 0.19
Afzelia quanzensis 0.23
Annona stenophylla 0.32
Garcinia huillensis 0.5

Securidaca longipedunculata 0.73

Sgrensen similarity index compared the knowledge of plants in 2 different
localities of the study and in two different ethnicities. 19 plant species were used
commonly by both Umbundu and Chokwe people, both in Kuemba and Kuito. The
values for the number of species used in each locality and by each ethnicity, and
commonly between them, are shown in Figure 8.

Sgrensen similarity index for comparison of knowledge between Kuito and
Kuemba is 0.3367, and for the comparison of knowledge between Chokwe and
Umbundu, it is 0.2765. The Sgrensen similarity index for comparison of interethnical
Chokwe and Umbundu knowledge distributed in 2 different localities is 0.3896 for
Chokwe people and 0.3972 for Umbundu people. The graphical scheme of Sgrensen

similarity index is shown in Figure 9.
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Figure 8. The common share of plants in two examined localities (Kuemba and

Kuito) and in two examined ethnicities (Chokwe and Umbundu)
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Table 6. Ethnobotanical survey of medicinal plants used in Bié province, Angola

Botanical species = Vernacular Botanical Plant Used Use category’ Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Acacia sieberiana Usonge Fabaceae tree bark pregnancy, abortion (chopped bark, bath); 0.1 0.003 0
DC, respiratory astma (decoction)
BNKT207
Aeschynomene Kaleuka, Chite = Fabaceae shrub roots, infections, gastro elephanthiasis (chopped root, 0.3 0.0184 0.66
dimidiata Baker, leaves massage); ascites (chopped
BNKT205 root, clyster); stomach pain
(leaves, roots, decoction)
Aframomum sp., Kahafu, Zingibera- herb roots infections, yellow fever (root, decoction); 0.5 0.13846 0.25
BNKT257 Mutfuntu, ceae skeleto, rheumatic pain (root,
Matundu, pregnancy, decoction); abortion (root in
Olongombe circulatory, hot water, bath); hemorrhoids,
gastro, genito stomach pain (chopped root,
decoction); dysmenorrhea
(chopped root, heated, applied
on the skin)
Afzelia quanzensis Mualatoulo Fabaceae tree roots skin, others balm for legs (chooped root, 0.2 0.2307 0.5
Welw., BNKB109 Mulimbo applied on skin); black magic
(no information)
Albizia Mucasa, Fabaceae shrub roots, gastro, genito constipation - children (clyster); 0.5 0.0461 0.66
adianthifolia Olumbala leaves, vomiting (chopped leaves, cold
(Schum.) W.Wight, bark water,infusion); diarrhoea
BNKB27, (chopped root,decoction);
BNKB102, dysmenorrhea (root, decoction)
BNKT148
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Table 6. Continued

Botanical species  Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Albizia antunesiana Enduramos, Fabaceae shrub roots, genito, gastro, dysmenorrhea (root, 0.5 0.0807 0.8
Harms, BNKB42, Kakuata, leaves pregnancy, decoction); impotence (leaves,
BNKB107 Osese, Ungolo neuro, infections  roots, decoction); stomach pain
(grinded leaves, cold water,
infusion); hemorrhoids after
labour (chopped leaves, warm
water, 30 minutes bath); worms
(root, decoction); cerebral
fever (roots)
Aloe zebrina Baker  Chandala Xanthorrhoe- succul roots, circulatory hemorrhoids in eyes (root and 0.1 0.000769 0
BNKT223 aceae ent leaves leaves, boiled in water, applied
on mouth and eyes)
Annona stenophylla  Mupepe, Annonaceae shrub  roots gastro, genito, stomach pain, constipation 1 0.323 0.9
subsp. cuneata Eyolo, Mulolo, pregnancy (grinded root, decoction);
(Oliv.) BNKB55 ; Ondulu abortion, contraceptive (root, ,
subsp. Nana (Exell) decoction); dysmenorrhea
N.Robson, (root, decoction); impotence
BNKB5, BNKB26, (root, cold water or
BNKB77, BNKB90, kisangua,infusion), to facilitate
BNKB120 labour together with bacopa
(root, decoction)
Bacopa BNKT267 Casati Scrophulari--  shrub roots pregnancy to facilitate birth together with 0.1 0.000769 0
aceae Annona stenophylla (root,
decoction)
Bobgunnia Onganja, Ganja Fabaceae shrub  roots - Infections, malaria and vertigo after 0.2 0.013846 0
madagascariensis only gastro, malaria (roots, hot water,
(Desv.) ].H.Kirkbr. used as pregnancy decoction or application on
& Wiersema, small eyes); stomach pain (fresh
BNKB31 plant, fruit), desinfection of womb
fruit after the labour (dry fruit, warm

water, bath)
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Table 6. Continued

Botanical species  Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Brachystegia Mosamba Fabaceae tree roots, circulatory, hemorrhoids (root, boil in 0.2 0.0061 0
gossweileri Burtt leaves others water, decoction); magic -
Davy brings good luck (leaves, warm
BNKB74, water, bath)
BNKT261
Bridelia Munukenuke Euphorbiace- tree leaves gastro diarrhoea (chopped root, 0.1 0.000769 0
BNKB110 ae decoction)
Burkea africana Muehe Fabaceae tree leaves gastro, diarrhoea (leaves, decoction); 0.2 0.0061 0
Hook.,, respiratory cough (chewing of the leaves)
BNKT302
Campylospermum Omia Ochnaceae tree roots gastro diarrhoea, vomiting (roots, 0.1 0.000769 0
sp., decoction)
BNKB23
Cassytha filiformis Lavava Lauraceae whole  roots gastro stomach pain, constipation, 0.1 0.000769 0
L. plant vomiting, diarrhoea (roots,
BNKB14 decoction)
Chrysophyllum Filanganga, Sapotaceae tree roots, infections, malaria (roots, leaves, 0.4 0.0921 0.4
bangweolense Olonganga, leaves gastro, blood, decoction); appetite stimulant
R.E.Fr. Mumbanko pregnancy (roots, leaves, decoction);
BNKT134, Umondoyo worms (roots, leaves, decoction
BNKT260, or chopped roots, clyster);
BNKT268 constipation - children (roots,
decoction); epistaxis (boiled
roots applied inside nose); to
facilitate labour (boiled roots,
applied in vagina)
Cissampelos Cacapa, Menispermac  vine roots, neuro, blood, headache (roots, decoction); 0.4 0.0614 0.4
mucronata A. Rich. Chitangila, eae leaves, pregnancy, epistaxis (roots, leaves, boiled,
BNKB4, BNKB48 Nofungi bark genito applied inside the nose); cough

(chew the bark); closure of
genitals after labour, medicine
for genitals (roots, decoction)
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Table 6. Continued

Botanical species = Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Clitoria kaessneri Omue, Leguminocea  shrub root, infections malaria with fever (chopped 0.2 0.00307 1
Harms Mungantu e bark roots, decoction of cold
BNKB78, BNKB87 beverage; or pill)
Ctenium no name Poaceae herb whole infections persistent malaria (whole plant, 0.1 0.000769 0
newtonii Hack known plant decoction)
BNKB18
Cyphostemma, Gombendakul- Vitaceae tree roots pregnancy loss of blood during pregnancy 0.1 0.000769 0
BNKT187 anda (roots boiled in water,

decoction, 3 times a day)
Diodia BNKT236 Kalumbulu Rubiaceae herb roots, skin, pregnancy, boils (chopped leaves, cold 0.2 0.0246 0

Chindumula leaves neuro, dental, water, applied on skin);
others prevents abortion (leaves,

warm water, bath); headache

(leaves, warm water, applied on

head); toothache (leaves, cold

water, applied on tooth); new

pregnancy early after previous

birth (roots, decoction) -

consumed by both mother and

the child; medicine/magic -

infertility(roots, hot water,

decoction)
Diplorhynchus Chingole, Apocynaceae tree roots, gastro stomach pain (fresh fruit), 0.3 0.003 1
condylocarpon Olofifa leaves, diarrhoea with blood - children
(Mill.Arg.) Pichon fruits (roots, cold water, infusion),
BNKB10,
BNKB99
Droogmansia dorae  Kopokambun-  Fabaceae tree roots circulatory, hemorrhoids (grinded root, 0.2 0.0061 0
Torre, BNKB15, da, skeleto warm water, bath); fracture
BNKT216 Mununganun- (grinded root, warm water,

ga applied on wound)
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Table 6. Continued

Botanical species  Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Englerophytum Mupepe, Sapotaceae tree roots respiratory, cough (root, hot water, 0.3 0.0207 0
magalismontanum  Usakalala blood, others infusion); epistaxis (fresh root
(Sond.) T.D.Penn,, applied in nose); magic/cures
BNKB19, BNKB75, everything (root, decoction)
BNKB118
Entada cf. Chieke Fabaceae shrub roots gastro big stomach for no reason (root, 0.1 0.000769 0
BNKB125 decoction)
Eriosema affine De Ondembi Fabaceae shrub roots, infections, skin, malaria (grinded leaves, roots, 0.6 0.1661 0.5
Wild, leaves pregnancy, decoction); malaria - children
BNKB39, gastro (grinded roots, leaves, applied
BNKB131 on whole body); stomach pain,

diarrhoea (root, decoction);

boils (grinded root, massage the

skin); hemorrhoids after labour

(chopped root, warm water, 30

minutes bath)
Erythrina Mulunku Fabaceae shrub roots - gastro children - stomach pain, 0.4 0.0069 1
abyssinica Lam. only constipation (grinded root
BNKB121 used as clyster or root, decoction)

small
plant

Eulophia Casangalala Orchidaceae herb roots gastro children - constipation (boiled 0.1 0.000769 0
cucullata (Afzel. ex root placed on the stomach)
Sw.) Steud.,,
BNKT266
Felicia Camalo Asteraceae herb whole genito dysmenorrhea (wash the whole 0.1 0.000769 0
muricata (Thunb) plant plant, decoction)

Nees, BNKT269
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Table 6. Continued

Botanical species  Vernacular Botanical Plant Used Use category' Therapeutic uses Cvi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Garcinia huillensis roots, genito, skeleto, impotence (boiled root, infusion 0.4984 0.5
Welw., bark, gastro, with cold water or kisangua);
BNKB38, Kachingole, Clusiaceae tree leaves circulatory, arthritis (root, repeated
BNKB56, Lueni, respiratory, decoction); haemorrhoids,
BNKB9S, Munjindo, pregnancy worms, diarrhoea (root,
BNKT150, Ochingole, decoction); stomach pain
BNKT172 Ometi (grinded root, decoction 3xday);
cough (leaves, decoction);
abortion (roots, decoction)
Gymnema sylvestre  Ndondo Apocynace-ae herb roots gastro, stomach pain, constipation 0.0461 1
(Retz.) R.Br. ex Sm. pregnancy, skin (washed root with cold water or
BNKB76, boiled root in water, decoction.
BNKT152, cold beverage); pains in
BNKT199, pregnancy (root, decoction),
BNKT231 balm
Gymnosporia Sasambia Celastraceae  tree roots gastro diarrhoea with blood (chopped 0.000769 0
senegalensis (Lam.) root, decoction)
Loes. BNKB13
Holostylon Calapa, Lamiaceae herb roots, others, gastro, cures everything (juice from 0.1615 0.33
robustum (Hiern) Chicamba, leaves genito, injuries, leaves on the spoon); appetite
G.Taylor, Epombisa- skin stimulator, food alergy (juice
BNKB89, muku from leaves on the spoon);
BNKT144, wounds (root, water, apply on
BNKT250 wound); boils- children
(grinded roots applied on the
skin); microbes in stomach,
stomach pain (roots, decoction);
impotence (roots, decoction)
Hypoxis Tumbanjale, Hypoxidaceae herb roots skeleto, genito, rheumatism (roots, decoction); 0.0123 0
polystachya Welw. ~ Withomahon- circulatory, dysmenorrhea (roots,
Ex. do blood decoction); hemorrhoids (roots,
BNKT219, hot water, bath); anemia (roots,
BNKT230 hot water, bath)
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Table 6. Continued

Botanical species = Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Indigofera Mujindagelo Fabaceae shrub roots gastro worms in stomach - children 0.1 0.000769 0
sutherlandoides (roots, cold water,infusion)
Baker,
BNKT146
Laggera crispata Chipolela, Asteraceae herb roots, genito dysmenorrhea (roots, 0.3 0.0207 0
(Vahl) Hepper & Muyoyo, Upu leaves decoction); constipation (roots,
J.RI1L.Wood, clyster); mental diseases
BNKT255 (leaves, warm water, bath)
Landolphia Mupemba Apocynaceae tree roots blood blood from ears (roots, 0.1 0.000769 0
camptoloba decoction)
(K.Schum.) Pichon,
BNKB53, BNKB99
Lantana Mundugu- Verbenaceae  herb roots pregnancy pregnancy - big stomach (roots, 0.1 0.000769 0
angolensis Molden-  dududu decoction or roots, hot water,
ke bath)
BNKB127
Leptactina Chambolog- Rubiaceae shrub roots gastro stomach pain, constipation 0.1 0.000769 0
benguelensis ingi (roots, decoction)
(Welw. ex Benth. &
Hook.f.) R.D.Good,
BNKB100
Lippia plicata Ondembi Verbenaceae  herb roots, respiratory Sore throat (roots or leaves 0.3 0.0183 0.66
Baker BNKB6, leaves boiled in water, decoction, cold
BNKB43, BNKT222 beverage), muscle relaxant
(roots, massage)
Macrotyloma Cacunde Fabaceae herb roots gastro appetite stimulator - children, 0.1 0.000769 0
africanum pregnant women (roots,
(Wilczek) Verdc,, decoction)
BNKB1
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Table 6. Continued

Botanical species = Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Maytenus sp., Ovanga, Uteke  Celastraceae tree roots, genito, dysmenorrhea (roots, 0.2 0.0138 0
BNKB35 leaves respiratory, decoction); cough (roots, leaves,
neuro decoction); calms baby from

crying (root, warm water, wash

or bath morning and evening)
Mucuna stans Eyumbi Fabaceae shrub roots skeleto weak legs (roots, massage with 0.1 0.000769 0
Baker hot water)
BNKT201
Brackenridgea Lipi, Omia, Ochnaceae tree roots, skin, neuro balm (fresh plant, root, applied 0.3 0.0138 0.5
arenaria (De Wild.  Mufuco leaves, on body, lips); epilepsia (boiled
& T. Durand) N. fruit root, decoction)
Robson
BNKB20
Ocimum cf,, Mununga- Lamiaceae shrub roots, skeleto, injuries leg fracture, injury from land- 0.1 0.000769 0
BNKT127 nunga leaves mines (heated in the pot,

applied on wound)
Oxygonum Mucocoto, Polygonaceae herb roots, gastro, genito, diarrhoea, diarrhoea with blood 0.3 0.0207 0
pachybasis Milne- Musoso leaves infections (boiled roots, decoction of cold
Redh, beverage); fever - children
BNKB63 (roots, decoction);

dysmenorrhea(leaves chopped

and applied on the whole body)
Parinari capensis Toma-toma Chrysobalan-  herb leaves gastro diarrhoea, stomach pain (roots, 0.1 0.000769 0
Harv. aceae decoction)
BNKB49
Parinari Mutongo Chrysobalan- tree roots pregnancy to make baby turn head down 0.1 0.000769 0
curatellifolia aceae in the womb before labour

Planch. ex Benth.
BNKT156

(roots, decoction)
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Table 6. Continued

Botanical species  Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Paropsia Muanga, Passiflorace- shrub roots, neuro, insomnia, baby cries at night 0.5 0.1076 0.44
brazzaeana Baill,, Uvanga, ae leaves respiratory, (chewed leaves, spitted on the
BNKT147, Osalala infections, child or grinded root, applied on
BNKT188, gastro, skin the body); madness, calming
BNKT248 (roots, hot water, decoction);
cough (grinded leaves, applied
in the water, decoction and
inhalation); malaria (roots,
decoction); constipation (roots,
clyster); boils (fresh leaves,
applied on the skin)
Pentanisia Uso Rubiaceae herb leaves skin boils (grinded leaves, applied 0.1 0.000769 0
rubricaulis on the skin)
(K.Schum.)
Kérehed &
B.Bremer,
BNKT204
Phyllanthus sp. Kalomenko, Euphorbia- shrub roots dental, neuro, tootache, tooth harmed to flesh 0.3 0.0061 0
BNKTZ237 Mucula ceae skeleto, (grinded root, applied on the
pregnancy, tooth) ; headache (grinded
genito roots, decoction); to close
fontanella - children (roots,
decoction); genitals after
labour, genitals men (grinded
root, applied on the skin)
Psorospermum Cutalala, Hypericacea- tree roots, infections, gastro  Elephanthiasis (chopped root, 0.6 0.0276 1
febrifugum Spach, Kachingole, e leaves, leaves, water or oil, massage the
BNKT167 Muhota, not leg - when it dries, it must be
Musele, grown changed); diarrhoea (boiled
Capilangao, leaves root, decoction)
Chihoho
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Table 6. Continued

Botanical species  Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Psychotria Ndombua Rubiaceae shrub roots pregnancy stomach pain after labour (root, 0.1 0.0061 0
eminiana (Kuntze)  wasalala hot water, infusion), infertility
E.M.A.Petit, (root, hot water, infusion)
BNKB44
Pteris Mungayava Pteridophyta  shrub leaves infection worms (boiled leaves, 0.1 0.000769 0
friesii Hieron., decoction)
BNKB112
Rhynchosia minima  Chisango, Fabaceae herb roots, pregnancy, repeated pregnancy short time 0.4 0.0461 0.5
(L) DC, BNKB92, Kunambambi bark, gastro, skeleto after birth (root, bark, leaves,
BNKT138 leaves decoction, drank over 1 week

for both mother and child, child

can bath in the water with

roots); weak legs children

(roots, cold water, massage of

legs); diarrhoea (grinded root,

decoction or pill)
Rytigynia, Mutomatoma Rubiaceae shrub  leaves others when you are cursed by 0.1 0.000769 0
BNKT252 sorcerel, you need to bring back

good luck (leaves, hot water,

bath)
Scleria induta Casinde, Cyperaceae herb roots gastro, genito Appetite stimulant - children, 0.3 0.0138 0.5
Turrill, Esinde pregnant women (roots,
BNKB2, BNKB40 Uovosenge decoction); impotence (boiled

root, decoction); dysmenorrhea
(root, decoction)
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Table 6. Continued

Botanical species  Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Sclerocroton Kachila Euphorbiac- shrub roots, blood, neuro, snake bite (chewed leaves 0.4 0.1076 0.33
cornutus (Pax) Misombo, eae leaves, pregnancy, applied on the wound, when the
Kruijt & Roebers, Obongengeti, fruits others skin is stretched); pains (eating
BNKB93, BNKT153 Ongengete fresh fruit cures pain in head,

stomach, dysmenorrhea); blood

flows from the mouth and nose

(fresh root applied in the mouth

and nose), muscle relaxant -

uterine muscles (eating of fresh

fruit)
Searsia squalida Bunguasana, Anacardiace-  shrub roots genito, impotence (boiled root, 0.2 0.0123 0
(Meikle), BNKB73 Mulima ae pregnancy decoction of the cooled

beverage), after labour

treatment, hemorrhoids after

labour (boiled grinded roots,

decoction)
Securidaca Muchacha, Polygalaceae tree roots, respiratory, skin, sore throat (boiled root, applied 1 0.7269 0.57
longipedunculata Mulesese, stems injuries, genito, on the chest, massage); balm on
Fresen., BNKB132, Utata gastro, neuro, boils (boiled root, applied on
BNKT251 pregnancy, the skin); impotence; wounds

infections (grinded root, hot water,

massage); stomach pain (root,

hot water, decoction); headache

with diarrhoea - children (raze

the stem, warm water, bath

baby for 24 hours); helps to

concieve (root, hot water,

decoction)
Smilax anceps Asangalala, Smilacaceae shrub roots genito, skeleto, prolonged menstruation (boiled 0.2 0.0138 0
Wwilld., Mucalale others root, decoction); child cannot
BNKT182 speak well (root, hot water,

decoction); snake bite (fresh
root applied on wound)
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Table 6. Continued

Botanical species  Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Strychnos Mueila, Loganiaceae tree roots, genito, gastro, dysmenorrhea (roots, hot 0.6 0.1846 0.28
cocculoides Baker, Tugambombo, leaves neuro, water, decoction); stomach pain
BNKB71, BNKB95 Chisumbi, pregnancy, skin, - newborns (boiled root,
Mulolo, Upole injuries decoction); anemia celebral
(grinded root, warm water,
bath); boils on leg (grinded
root, warm water, bath); loss of
blood due to injury or delivery
(root, hot water, decoction)
Syzygium cordatum  Mucula, Myrtaceae tree roots, skeleto, rheumatism (roots, hot water, 0.3 0.0207 0
Hochst. ex Kra, Ogitundua, leaves pregnancy, massage); abortion (grinded
BNKB34 Ukulakula gastro leaves, warm water, bath);
diarrhoea (roots, hot water,
decoction)
Tithonia diversifolia Mumono Asteraceae shrub roots infections worms in stomach (chopped 0.1 0.000769 0
(Hemsl.) A.Gray, roots, hot water, decoction)
BNKB114
Uapaca Lombola, Euphorbiac- tree roots gastro diarrhoea, stomach pain (roots, 0.2 0.003 1
benguelensis Mungengo- eae hot water, decoction)
Miill.Arg., BNKB84, dengo
BNKB123
Vernonia Kamahantu, Asteraceae shrub roots, pregnancy, boils on genitals, treatment for 0.3 0.0069 1
britteniana Hiern, Musese, leaves genito genitals after labour (boiled
BNKT220, Kambumbi roots, decoction, bath);
BNKT265 dysmenorrhea (boiled root,
decoction of cooled beverage)
Vitex Muchiluchilu Lamiaceae shrub roots neuro headache (roots, hot water, 0.1 0.000769 0
madiensis Oliv. decoction)
BNKT243
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Table 6. Continued

Botanical species = Vernacular Botanical Plant Used Use category' Therapeutic uses RFC* CVi* IAR”
name (or genus) name family life- part (preparation, administration)
and voucher (Umbundu or form
specimen number Chokwe)
Xylopia, Mujimbajimba, Annonaceae shrub roots infections, malaria (roots, hot water, 0.4 0.0738 0.4
BNKB17, BNKB57 Muvunbaloca, pregnancy, decoction); morning sicknesses

Olohasa, gastro, in pregnancy (roots, hot water,

Onjamba circulatory, decoction); prevents abortion

genito (roots, hot water, decoction);

water in stomach (roots, hot
water, decoction), pain in heart
(roots, hot water, decoction);
dysmenorrhea (roots, hot
water, decoction); diarrhoea
(roots, hot water, decoction)

! Use category: Blood (Blood system disorders); Circulatory (Circulatory System disorders); Dental (Dental and mouth care); Gastro (Gastro-intestinal system disorders); Genito (Genitourinary system disorders), Infections (Infections-infestations),

Neuro (Neurological system disorders), Skin (Skin disorders), Pregnancy (Pregnancy/birth/puerpuerium disorders), Respiratory (Respiratory and throat disorders), Skeleto (Skeleto-muscular system disorders)

*RFC (Relative Frequency of Citations)
*CVi (Cultural Value Index);

"IAR (Informant Agreement Ratio)
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5. Discussion

5.1. Traditional medicine and beliefs in Bié province

Traditional knowledge and use of medicinal plants remain important in the two
observed localities in Bié province and probably also in other areas of Angola.
Traditional medicine is quickly accessible and affordable, mostly for the rural
communities. Furthermore, the respondents in our study frequently mentioned
various negative experiences with the healthcare provided in hospitals; while there
were no similar stories observed about negative consequences of the healthcare of
traditional healers. Additionally, the prevailing belief in spiritual and magical origin of
diseases was observed both during the interviews held with the local people and with
herbalists. Surprisingly, only one out of 36 interviewed Angolans denied any possible
interconnection between the spiritual matters and medicine, while most of
respondents understood the spiritual condition together with external magical forces,
mostly curses or evil spirits, to be the elemental causes of any medicinal disorders.

Amongst the Southern Bantu people, there is the belief in the immortal ancestors
who influence and direct the affairs of the living and to whom propitiatory practices
such as food and drink are offered (D. Hammond-Tooke, 1975). Lack of health and
misfortune are believed to often stem from ancestral wrath, witchcraft or ritual
pollution (Hammond-Tooke, 1998), but often also point more deeply to disturbed
social relations (Sobiecki, 2014). Under those circumstances, it is obvious that
ailments are supposed to be treated mostly by the traditional healers, who are
equally sorcerers; and by traditional herbal remedies, of which many may be
associated with spiritual powers. In our study, some plants were cited to bring luck,
to protect the holder, to be used as weapons against enemies, to protect the house, to
cure all the diseases, to make someone invisible or to reveal the evil sorcerer. Those
were listed together with the plants used to cure various diseases. The herbalists

insisted those are part of traditional medicine with no different status, because also
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ailments as headache or sore throat are only consequences of acts of spiritual agents.
Bossard (1996) mentions, that Umbundu people would not accept westernised
medicine, because it only treats the body, but not the soul. The secret of any ailment is
placed in deep for Angolan people, and it is difficult to penetrate it. The plants used
for spiritual practices were recently documented in South Africa by Sobiecki (2014)
and the documentation of those plants in Angola would be desired too.

Basic or advanced magical rituals were commonly practised by 8 out of 10
traditional healers interviewed for this study. No division between traditional
healers, diviners or sorcerers was pronounced or apparent in Bié province, however
it was cited by Bossard (1996) in Angola or by Sobiecki (2014) in South Africa.
According to our observation, the herbalists were healers, diviners or sorcerers
according to current needs, as they all possessed some level of spiritual power.
Magical practices frequently complemented treatment by the medicinal plants.
However, the plants with spiritual powers were mentioned only by 3 herbalists
during the transect walks; and only once preparation of such protective remedy was
demonstrated directly in front of the researcher. It involved powder from bark of two
trees (the herbalist wished to keep them secret), powder scratched directly from the
dried head of the snake, ground tooth of rat, ground mirror pieces and few more
secret herbal ingredients in symbolic doses. Such medicine was placed in small
polythene bag and it was supposed to be carried constantly near to the body to
protect the individual. As there was also believe that those magical practices can be
only effective on “black souls”, the researcher had restricted access to it as a
representative of “white soul”, although it could possibly do no harm or favour to a
“white soul”. Moreover, the herbalists reasoned that information on their magical
practices might not be essential for our study. However, the researcher was secretly
examined through simple ritual dance, which revealed her eligibility to be provided
with any information, and only after this procedure, the agreement for a transect
walk was expressed. As mentioned previously, it would probably be a matter of time
to build relationships deep enough to be introduced to the secret information.

[ believe it can be concluded that Angolan medicine is still deeply bounded with
the spiritual understanding of the world, and the role of traditional healers remain on

the border of the world of living and the world of death, as described in Bossard
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(1996). This can be supported by the fact that unsuccessful application of herbal
remedy is commonly reasoned by the evil spirit force or curse upon the treated
individual and further medication with magical practices is developed. Only very
rarely, the patient would be sent to a hospital after the remedy failed. This was also
documented in Zimbabwe (Ngarivhume et al, 2015). The traditional healers were
often speaking in parables and their description of the health problems could
eventually have more meanings or could easily be misinterpreted. This was described
in South Africa by Sobiecki (2014), who insists that when the traditional knowledge is
translated into other languages such as English, these metaphorical descriptions of
medicinal plant use can seem to incorrectly reflect mysticism and/or superstition

with no scientific basis.

5.2. Gender aspects of medicinal plant use

The healers interviewed were 50% men and 50% women. The high percentage of
female healers can be extraordinary, because it is documented that Africans believe
that traditional healers should be male (Okello and Segawa, 2007; Bekalo et al., 2009;
Cheikhyoussef et al.,, 2011). However, rare studies also show the gender equilibrate
tendency, as for example one study from Zimbabwe (Ngarivhume et al, 2015).

Yet, in our opinion, there is significant Angolan cultural feature, by which
whole system of traditional medicine is influenced. In our study, the second largest
number of wuse reports (49 URs) was for the wuse category of
pregnancy/birth/puerperium disorders. There is significant focus given on the
necessity of women to have many children, and to give births repeatedly. The socially
accepted or even required age for first delivery is approximately 15 years, which
makes Angola to be the country with the second highest adolescent fertility rate in
the world (UN, 2012).

In our study, several herbalists mentioned that by the age of 20 years, if the

woman does not yet give birth, the family will probably consider her to consult
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traditional healer and start medication for the reason of infertility. The same
treatment would be demanded by women who, after previous delivery, cannot
conceive again for more than 2 years. Traditionally, the Angolan woman is respected
mostly or even only as mother. We believe this to be the clear reason for high
percentage of female gendered herbalists in our study, as the treatment of pregnant

mothers and children is extremely common.

5.3. Domestication and conservation status

Because roots are the most frequent plant part used, and trees and shrubs are the
most frequent habits of the local medicinal plants (69%), and the weather is not
changing dramatically over the year, the seasonal availability is highly invariable and
almost all species were cited to be accessible throughout the whole year. The herbal
remedies were rarely stored in the form of dried plant material or ground dried root,
more traditionally they are collected and used fresh.

Trees and shrubs were the mostly used habits in our study. Similar results were
documented in Zimbabwe (Maroyi, 2011). In general, the prevalence of the use of
trees and shrubs is explained the fact that they are rather available in every season
(Albuquerque, 2006). All the plants from our study were gathered from the wild,
while only one plant was observed to be commonly planted in the houses or house
gardens: aloe species. There is prevailing belief that plants gathered from the wild are
more effective than the planted species. This agrees with the findings of Bussmann
(2006) in South Turkana, Kenya, Okello and Segawa (2007) in Uganda, and Simbo
(2010) in Babungo and Cameroon and Musa et al. (2011) in Sudan and Ngarivhume et
al. (2015) in Zimbabwe. The cultural significance of this gathering strategy can be
strongly stressed by the fact that the gathering of wild plants is still not completely
safe due to the presence of landmines in the examined areas of Bié province in
Angola. Only a few species were mentioned to be planted near the houses, however

usually not strictly for medicinal purposes. Macrotyloma africanum (Wilczek) Verdc,
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Solumbanda (vernacular name) and Aframomum sp., were observed to be grown near
households.

In this context, it might be mentioned that most of the herbalists did not wish to
invite the researcher directly to their houses, however they were proud to present
the flora in their farms and surroundings. Medicinal plants were not cultivated in
their farms, however the herbalists possessed perfect knowledge of the surrounding
environment. They knew where to find any wildly growing plants. The farms were all
incorporated in the forest, in quite a large gathering distance, since the farms or the
locations to collect medicinal plants were in all cases from 1 to 10 km distance from
the house of the herbalist. No medicinal plants were collected near the houses,
although some were observed to grow there.

The herbalists who did not own any farm, have gathered the medicinal plants in
the forest. Those forests were Miombo woodlands of low altitude, usually maintained
by continuous slash-and-burn practice. This was observed in Angola but also in other
regions of Africa where local populations explore preferential vegetation types with
lower wood densities, which takes less effort to clear for agriculture, and relied on
areas with a heavier woody component only when the former are absent or the latter
are degraded (Cabral et al.,, 2010). Most herbalists would also cut a part of the bark
from the tree in order to present the tree to the researcher, to show the structure of
the bark and the wood. This practice was also documented in the study of Zerbo et al.
(2011) in Burkina Faso.

All herbalists had perfect knowledge of the place they went to collect their plants,
and they were intimating it was due to the presence of land-mines. Consequently,
they knew where they can go to collect the plant and in the case they saw a medical
plant, even few steps away from the path, they would not collect it, at least not during
the transect walk. The herbalist agreed that they would not collect any medicinal
plants close to cemeteries or any sacred places.

The conservation status of the collected plants has been checked by consulting the
IUCN Red List of Threatened Species (IUCN, 2014). Only 6 species were listed as the
species of Least concern. The online Catalogue of Life website (Roskov, 2015),
showed no further conservation issues on any of the reported plants. However, the

fact that unsustainably harvested roots are the most commonly used parts in the
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preparation of remedies, it suggests that the continuous collection of plants together

with the land clearing practices may threaten local populations of plants in the future.

5.4. Rootdoctors

The roots are very important for the local healers, as they tend to describe and
demonstrate a particular medical scent of the roots, and they characterise them as the
only real medicine. Some of them are also calling themselves “root doctors”.
Sometimes, it was observed that the herbalist could fully recognize and distinguish
the plants through seeing or even smelling the root, while not being sure when
observing the part above ground. The dominant use of roots was reported in
Zimbabwe (Maroyi, 2011), with over 60% roots used in traditional medicine, leaving
behind leaves and other plant parts bellow 20%. A similar pattern was reported in
South Africa (Semenya and Potgieter, 2013; Steenkamp, 2003; Mahwasane et al,
2013). Healers believe that the roots are more effective than any other plant part.
Studies in other countries have shown that the roots have high concentrations of
bioactive compounds (Kunwar et al., 2006).

Decoction was the most common way of preparation, with a plant part, usually
root, prepared as a solvent. This is similar to the findings in traditional Zimbabwean
medicine (Gelfand et al., 1985; Maroyi, 2011) and in the medicine of South Africa
(York et al., 2011). Decoction was generally recommended to be drank continuously

until the problem passed away.
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5.5. The herbalists and the transmission of their knowledge

The herbalists were mostly small-scale farmers, only one of 10 herbalists claimed
he can live only out of his incomes from medicinal practices. Another herbalist ceased
to do the farming due to her old age and physical disability, however she used to farm
in the past. During the application of the snowball method and prospective sampling,
we faced the difficulty to distinguish who was a professional herbalist and who was
not. Being a herbalist means to be acknowledged by the local society as a traditional
healer, to be perceived to possess healing and spiritual power, and to be addressed by
the local people with their health issues; however being herbalist is only a particular
source of income for the individual. Being a small-scale farmer is of good added value
for a herbalist, as they usually use the farm also as a territory to collect medicinal
plants. Even herbalists living in Kuito, therefore in purely urban area, were living in
suburbs and practising small-scale farming.

According to Bossard (1996), the herbalist in Umbundu society is perceived as
separate from the others, situated rather in the world of immortals. This is supported
by the fact that he is usually well known for the successes in the treatment in the
community and even outside of it, and respected by the local chiefs (Bossard, 1987).
Bossard also implies that the power of Umbundu traditional healers can reach beyond
the medical field, as through the magical practices it necessarily reaches political level
(Bossard, 1987).

Most of the herbalists did not share their knowledge with the local people.Yet they
were members of the community, however with a slightly different status, as
described by Bossard (1996). Hence, medicinal plant knowledge was in some level
transmitted only vertically, as herbalists always kept certain essential secrets and
know-hows. Besides, there were several common species known and discussed in the
community. Those were said to be "plants for women” by one of the interviewed
herbalist, and after the inquiry from the part of the researcher, it was observed that
some of the herbalists would not mention those commonly used species during the
transect walk, as these are not of his business. The use of such species is transmitted
also horizontally. Further study of those medicinal plants used by common people

would probably be interesting.
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8 out of 10 herbalists were keeping their practices secret, and they would share it
only with selected family descendants or other few carefully selected individuals. One
herbalist mentioned he would never reveal the secret of the medicinal plants he uses
even to his wife. That can be also the reason of high percentage of plant species cited
only once. Likewise, the herbalists claim that part of their knowledge comes from
dreams. It is therefore very individual. Nevertheless, the basis of their knowledge was

always claimed to be obtained from the older herbalist.

5.6. The local names of plants

Nouns and names in Umbundu and most of Bantu languages are composed of
prefix and radical, common prefixes are Otchi-, Olo-, Ovi-, O- , On-, (Bossard, 1996).
The variety of the vernacular names used for one plant species in our study can be
partially explained by the linguistics of Bantu languages. Therefore names like
Filanganga and Olonganga for the same plant can only signify different prefix used to
the same radical, as in the case of Chrysophyllum bangweolense R.E.Fr. Another reason
for the variety of vernacular names can be the fact that Umbundu and Chokwe people
use different names for the plants, and the only exception to this rule was the
commonly cited plant Eyolo (Annona stenophylla). Although different names were
known for the plant, name Eyolo was quoted by all informants who cited this species.
However, some of the herbalists knew and cited the names of plants also in the other
local languages (Umbundu or Chokwe or other unspecified languages). The names of
plants were mostly cited to have no other meanings, however Eriosema affine was
cited once as Calungajava, while Calunga means God in Umbundu language.
Securidaca longipedunculata was once cited as Onganga, while Bossard (1996)
translates this term as Sorcerel. Laggera crispata (Vahl) Hepper & J.R.I1.Wood, which
is named Chipolela in our study, was cited to be named from the name of the river
Tchignigni. The same species was also cited with the vernacular name Upu, which

was said to mean “In Noah times, Korugu animal could not fly”. The plant with the
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vernacular name Eliminambomue, identified to belong to the Fabaceae family, was
quoted to mean “cattle teeth”. Bambi is the Umbundu name of antelope or gazelle and
it was also part of a few names of plants, Rhynchosia minima (L.) DC is named
Kunambambi. Albizia antunesiana, with the vernacular name Kakuata was quoted to
mean “wherever you go, you pay”. No other meaning could be attributed to the

vernacular names without further linguistic analyses.

5.7. Plants known in Kuito and Kuemba, by Chokwe and Umbundu

ethnicities

People in Kuemba are dependent on the use of medicinal plants. Although there is
one local hospital, it does not provide trustworthy care according to the common
local opinion. In Kuito, the medical care in hospitals is perceived to be more credible,
therefore in the area, it is recommended to travel from Kuemba to Kuito in case of any
serious health problems. Consequently, people in Kuito are less dependent on the use
of medicinal plants and with regard to the urban life style, they also visit hospitals
(Golden, 2002). However, according to our observation, the herbalists living in the
outskirts of Kuito, are frequently consulted too. The Chokwe people are said to have
had a long association with the forest, throughout the hunting and gathering
practices, and they are therefore described to be the experts in traditional medical
plant knowledge in the area compared to Umbundu people. This does not have much
support in the literature, however Bossard (1996) concluded in his study, that
Umbundu people are less bound to traditional knowledge and traditional medicine
than other ethnicities he studied. In our research, among the people who did the
traditional medicine in the area, the number of Umbundu and Chokwe people was
equal.

When local people have been briefly interviewed about the medicinal plants they
know, there was an apparent difference between the knowledge of local people from

Kuito and Kuemba. In Kuemba, young people unrelated to the herbalist could easily
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mention a few medicinal species together with their use, however in Kuito, only
people with a familiar relationship to the herbalist knew something about traditional
medicine. We have met two particularly knowledgeable people of very young age
(under 20) in the area, one male in Kuito and one female in Kuemba, both were the
descendants of the herbalists and both were invited for our transect walk by the
herbalist in order to learn more about the use of medicinal plants.

Most of the plants used were used in common with Kuemba in Kuito or in
Umbundu and Chokwe ethnicities and 19 plants were used commonly by all examined
groups. Those were: Albizia antunesiana, Albizia adianthifolia, Annona stenophylla,
Chrysophyllum bangweolense, Cissampelos mucronata, Diodia sp., Eriosema affine,
Garcinia huillensis, Gymnema sylvestre, Holostylon robustum, Laggera crispate,
Brackenridgea arenaria, Psorospermum febrifugum, Rhynchosia minima, Sclerocroton
cornutus, Securidaca longipedunculata, Strychnos cocculoides, Syzygium cordatum and
Xylopia sp..

The comparison through Sgrensen similarity index indicates the knowledge is a
little more consistent within the ethnicities than within the localities, although the
difference is not of high significance. In general, local people would say that people
from Kuemba and people from Chokwe ethnicity are more knowledgeable than people
from Kuito and people from Umbundu ethnicity. Although the number of species cited
in Kuemba or by Chokwe people was slightly above, the difference was not
outstanding. This would suggest that there is no stronger decrease in traditional
knowledge in urban areas with westernised medical centres and hospitals, than in the
rural area, which does not have any proper access to institutionalized medical care.

However, the additional explanation can be reasoned by the fact that people in
Kuito were far more opened to share their knowledge either with the researcher,
other herbalists or local people. Therefore the transmission of their knowledge could
be easier than in Kuemba, where sharing information on the use of medicinal plants
was almost unthinkable. People from Kuito were also more frequently sharing
information about magical use of the plants with the researcher, which can
paradoxically suggest the descending tendency of their belief in the spiritual powers
of medicinal plants. The loss of this belief could be eventually first step to abandon

the traditional practices and knowledge (Carruthers, 1998).
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5.8. Medicinal plant species diversity

There are 16 different species represented in the most frequently used family of
Fabaceae. Eriosema affine De Wild is represented 9 times, Albizia antunesiana 7
times, Albizia adianthifolia 6 times, Rhynchosia minima, 5 times, Aeschynomene
dimidiata Baker 4 times. The family was 19 times used for the category of gastro-
intestinal disorders. Surprisingly, 3 different species of this family were cited as a
treatment for weak legs for either children or adults (Rhynchosia minima, Mucuna
stans Baker, Afzelia quanzensis Welw.).

Fabaceae was also the most represented family (or among) in the studies from
South Africa (Mahwasane et al., 2013; Semenya and Maroyi, 2012; Afolayan et al.,
2013; Olorunnisola and Afolayan, 2011; Bisi-Johnson, 2010) and in Ethiopia (Lulekal
et al, 2013), in Turkey (Kaval, 2014), in India (Gairola, 2014), in Iran (Amiri, 2014)
and in Brasil (Ribeiro et al., 2014). A majority of the plants from a study area in
Pakistan belonged to the Fabaceae (Ullah et al, 2014). Less, but significanly
represented in Kenya (Gukuya et al, 2013), in Turkey (Sargin et al., 2013) and in Iran
(Ghasemi and Tardit, 2013). Fabaceae is also one of the most representative family in
European ethnoveterinary medicine (Mayer, 2014).

Compared to the rest of well represented families, Polygalaceae, Annonaceae and
other families are among the highly cited families because they are represented by 4
or less very frequently used species.

In our study, 29 species or genera were cited only by 1 herbalist, 39 species or
genera were cited by 2 or more herbalists. Out of those 39 species and genera that
were reported more than once, Scleria induta, Vernonia britteniana, Oxygonum
pachybasis Milne-Redh and Droogmansia dorae, Brachystegia gossweileri Burtt Davy &
Hutch and Aeschynomene dimidiate and Searsia squalida Meikle were not cited in any
literature resources and appear to be reported for the first time as medicinal species.
Scleria induta was cited in 3 categories, gastro-intestinal, genitourinary and
pregnancy/birth/puerperium disorders. Vernonia brittaniana was cited in the
category of pregnancy/birth/puerperium and genitourinary disorders and Oxygonum
pachybasis in the category of gastro-intestinal disorders,

pregnancy/birth/puerperium and infections - infestations and Searsia squalida cited
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in the category of genitourinary disorders and pregnancy/birth/puerperium.
Droogmansia dorae was cited for treatment of circulatory system disorders and
injuries. Except Vernonia britteniana, those plants didn’t show significant agreement
of informants on their use.

Species that were cited only once in our study and their use as medicinal plants
cannot be supported by any literature resources are the following Indigofera
sutherlandoides Baker, Landolphia camptoloba (K.Schum.) Pichon, Lantana
angolensis Moldenke, Macrotyloma africanum and Pentanisia rubricaulis (K.Schum.)
Karehed & B.Bremer. However, in the genus level, the majority of those plants are
also used as medicinally informant plants. On the other hand, the rest of the 30
species or genera that have been cited only once in our study were confirmed to be
used as medicinal plants in other countries in the internationally published literature
resources, as some of them will be mentioned in the text bellow.

To our knowledge, 32 out of 68 plants identified in our study were subjected to
phytochemical research to date. There are several plant species that has significant
cultural value index, fidelity level or informant agreement ratio in our study, which
have not been subjected to further analyses. Those are Aeschynomene dimidiata, cited
twice in our study for the treatment of elephantiasis and twice as a treatment of
stomach pain. This plant did not previously appear in any publication, however it
appears to be present only in Angola and Zaire, the two countries with scarcity of
ethnobotanical researches (Roskov, 2015). Chrysophyllum bangweolense which was
cited in our study mostly as a treatment of malaria, as appetite stimulant, and as a
treatment of constipation or worms, was cited to be treatment for diarrhoea in
Tanzania (Ruffo, 1991). Eriosema affine, cited by 6 herbalists in our study, with 57%
FL index as the treatment of Malaria, has not been previously cited in any
international resources except the study of Bossard (1996) from Angola, where it was
reported to prevent abortion and nightmares. This plant appears to be an important
species in traditional medicine of Bié province. Holostylon robustum, previously only
documented as a treatment of tuberculosis and cough in Angola by Bossard (1996)
was once reported as magical plant that cures everything in our study. Otherwise, it
was reported mostly for treatment of gastro-intestinal system disorders and

treatment of wounds and impotence. Clitoria kaessneri was cited twice as a treatment
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of malaria and reached 100% FL. This species can be found only in southern Africa.
Lippia plicata Baker, reported in our study to treat a sore throat with 75% FL, was
only reported to be used for treatment of coughs in Tanzania (Quattrocchi, 2012) and
to be eaten by chimpanzees, presumably for medicinal reasons (Huffman, 1996;
Takasaki and Hunt, 1987). Scleria induta, not previously reported in any study, was
cited as a treatment of dysmenorrhea, impotence and lack of appetite in our study.
Uapaca benguelensis reported with value 1 of IAR by 2 herbalists as a treatment of
stomach pain and diarrhoea was previously cited by Quatrocchi (2012) as an emetic,
leaf sap used for subcutaneous parasitic infection in Africa. Locally important species,
Vernonia britteniana, previously not reported in any study, although medical
potential of the genus Vernonia has been stated and assumed by a study (Toyang and
Verpoorte, 2013). Vernonia britteniana was reported as a treatment of dysmenorrhea,
genitals after labour, or in case of skin inflammation on genitals with 66% of FL and
value 1 of IAR, and therefore is an important medicinal species highly suitable for
further phytochemical analyses. Psorospermum febrifugum was cited in our study as a
treatment for elephantiasis with 100% FL. Although this species was previously
screened and proved to have anticancer activity (Meyer et al., 1982, Abou-shoer et.

al., 1988), the screening for the possible treatment of elephantiasis would be desired.

5.9. Informant consensus and agreement

In our study, the highest informant consensus was counted for gastro-intestinal
disorders and infections and infestations category. Those are 2 of 3 most reported
categories, therefore from our study it can be concluded that where more uses were
reported in the category, the consensus of informants increased. Accordingly, there is
a suggestion of well-developed knowledge in those categories.

The categories with zero ICF are the categories with least citations. The consensus
was above 0.4 in the categories genitourinary, pregnancy/birth/perpeutetium and
respiratory and throat disorders, where the numbers of citations were also among

the 4 most cited categories. On the other hand, skeleto-muscular and neurological
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disorders had informant consensus rather small, although the number of citations
was not neglectable. The high disagreement on the plant use in certain categories can
be attributed to the fact that herbalists in Bié province hardly share their knowledge,
as they prevent economic loss of customers or they guard ancestry of spiritual secret.
However, we have noticed that there were 2 familiar relationships (in total 2x2
siblings) between our informants, despite of the fact that it was never one of the
siblings who informed us about the other herbalist in their family. The plants used by
the two siblings were more similar in terms of the vernacular names than plants used
by 2 different people, however the differences in the plant use were still prevailing
among the siblings, this can be also explained through the fact that they were working
in different localities.

However it can be assumed that the species cited by only one informant were
usually identified as medicinal species with corresponding uses in other literature
resources. This can support our our statement that the share of the knowledge in Bié

province is not easily transmitable.

5.10. Medicinal plant use categories

5.10.1. Gastro-intestinal system disorders

Gastro-intestinal disorders have been documented as the most common
category of ailment disorders with 84 use reports, where the prevailing problems are
stomach pain and diarrhoea. This can be attributed to the situation in most African
countries, where sanitation and difficult access to clean water is common. Africa as a
continent is not on track for meeting the MDG sanitation target, while only 38% of the
population is covered with improved sanitation. Over 10 million people live without
an improved sanitation in Angola (WHO, 2008). In Angolan rural areas this situation

is even more deepened, as rural areas remain far behind urban area in terms of
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access to sanitary services. Therefore while 56% of people live with improved
sanitation in urban areas, only 16% of people have improved sanitation in rural areas,
where even open defecation is still very common (75%) (WHO, 2008). Difficulty
accessing rural areas due to dilapidated roads and the slow process of clearing mines
leftover from the Angolan Civil War further constrain sanitary improvements (USAID,
2012).

Annona stenophylla subsp. Nana was the most popular plant to release
stomach pain, followed by Albizia adianthifolia used to treat various kinds of gastro-
intestinal sickness. Both of those plants are very common in their natural habitat.
Eriosema affine De Wild, Erythrina abyssinica, Garcinia huillensis Welw., Gymnema
sylvestre (Retz.) R.Br. ex Sm., Holostylon robustum (Hiern) G.Taylor were equally cited
at least 3 times for problems concerning constipation, stomach pain and diarrhoea.
Interestingly, in this category, 10 species were reported to be used as a medicine for
children.

Beside the other various specific uses, Annona stenophylla subsp. cuneata
(Oliv.); subsp. Nana (Exell) N.Robson is frequently used in Africa for the treatment of
gastro-intestinal diseases, its traditional uses include mainly treatment of stomach
pains (Munodawafa, 2013). Infusion of Annona stenophylla root or bark is used to
treat stomach pains, constipation and diarrhoea in Zimbabwe (Gelfand et al, 1985). It
has been reported to have antiparasitic, antiinfective, antiviral, antioxidant and
antidiabetic activities (Gelfand et al., 1985; Taderera et al., 2015).

Albizia adianthifolia (Schum.) W.Wight is a commonly used medicinal plant in
Africa, however its uses are of various categories, while the gastro-intestinal uses are
not prevailing. Nevertheless, the decoction of stem bark is drunk in the treatment of
stomach pains in Cameroon (Tamokou, 2012). The root extracts of Albizia
adianthifolia showed antibacterial, anti-inflammatory and anticholinesterase effects
(Eldeen et al,, 2005) and it is used as enemas in Africa (Cunningham et al., 1993). It is
only mentioned in unpublished resources that the extract from the bark is used to
cure internal parasites in South Africa (Wildcard, 2010) . In our study, Alibizia
adianthifolia achieved 100% fidelity level for the treatment of diarrhoea.

To our knowledge, Eriosema affine, Erythrina abyssinica, Gymnema sylvestre and

Holostylon Robustum have not been previously cited as medicinal species treating
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gastro-intestinal problems. Erythrina abyssinica obtained 100% FL for treatment of
children stomach pain and Gymnema sylvestre 60% FL for the treatment of stomach
pain.

On the other hand, Garcinia huillensis was among the plants cited the most as a
treatment of diarrhoea in Congo (Bitsindou et al. 1996). Garcinia huillensis was
screened for cytotoxicity and it was found that the damnacathal has potent
preferential toxicity against human pancreatic cancer (Dibwe et al, 2012).
Diplorhynchus condylocarpon obtained 100% FL. It is widely used to treat indigestion,
diarrhoea in Africa (Adebooye, 2004). In Tanzania, the root decoction is used to treat
rectal prolapse. In Malawi a leaf infusion is used to treat stomach problems. Root
powder is used with food to treat anorexia and in porridge to treat pain in the

digestive tract (Schmelzer and Gurib-Fakim, 2008).

5.10.2. Pregnancy/birth /puerperium disorders

The second most commonly treated category in our study was
pregnancy/birth/puerperium with 49 use reports. This is very obvious in Bié
province in Angola, where the culture relates to women's fertility, early age of first
birth and repeated pregnancies throughout the life. While good Angolan women
would be pregnant, giving birth, and breast-feeding most of her fertile age, child and
maternal mortality rates are among the highest in the world, with almost one child in
five not surviving to age five, while maternal mortality is 610 per 100,000 live births
(UN, 2012). Total birth rate is 6.5 children per women. The cultural value of having
numerous children and birth is supported by the fact that women without children
are of no value in Angolan common speech. Women in Angola also describe
themselves as uncommonly fertile. In our study, there were 8 use reports for 6
species of medicinal uses totreat women infertility, while there was small agreement
on the species used and their use had not been supported in any internationally

published resources.
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Additionally, there were 8 use reports for using medicinal plants to provoke
abortion, while it is suspected that most of herbalists would not even share
information on abortive plants, according to Bossard (1996), the herbalists say “we
are here to heal not to take life away” and we have heard this quotation repeatedly
from the herbalists during our interviews. Abortion was usually not pronounced but
described by other worlds, as for example “baby will clean” or “pregnant woman
drinks it and the blood comes in few days” etc. The plant that was cited four times for
abortion or early (post) prevention of pregnancy was Annona stenophylla subsp.
cuneata (Oliv.); subsp. Nana (Exell) N.Robson, however its use was not documented in
any other published resources.

The most cited ailment in the category was pain during pregnancy, while the
genus Albizia was the most commonly cited for the treatment of pain, Albizia
adianthifolia and Albizia antunesiana, both 2 times. This does not have direct support
in other resources, however, it was reported that the roots of Albizia antunesiana are
widely used in tropical Africa to treat stomach pains, infertility in women, painful and
swollen legs and to prevent abortion (Maroyi, 2013). The use of Sclerocroton cornutus
(Pax) Kruijt & Roebers can be supported in the research from DR Congo, the root
bark, crushed in water, is taken to facilitate childbirth, as it contracts the uterine
muscles (Schmelzer and Gurib-Fakim, 2008). In our study it was documented that
Sclerocroton cornutus helps with the contracts of the uterine muscles, however it was
only cited a single time. Use of Cissampelos mucronata was cited twice in our study. It
can be confirmed by other resources that this species is used to provoke the birth in
Africa (Schmelzer and Gurib-Fakim, 2008).

The highest fidelity level in this category was for Rhynchosia minima. It
reached 60% as a treatment in case of new pregnancy soon after previous birth. The
decoction of the root is drunk by both mother and child to get stronger. This use is
not supported by internationally published resources. Moreover, Rhynchosia minima
leaves are used as abortifacient in India (Khare, 2007). Fruits of Bobgunnia
madagascariensis (Desv.) ].H.Kirkbr. & Wiersema were cited as a disinfection of womb
and genitals after labour, and this use can be confirmed as a infusion of bark has been
reported as used to clean cuts and warm root was reported to cure veneral diseases

and as a disinfection of wounds (Mojeremane, 2012; Lemmens et al,, 2012).
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In this category, medicinal plants are also used to cure haemorrhoids after
giving birth, to turn the baby in the womb before labour or as a cleansing treatment
for womb after the labour.The use of other medicinal plants in this category does not
meet much agreement within informants and within published studies. It can be
attributed to the fact that many of those treatments are rather of ritual or spiritual
character. On the other hand, the knowledge in this field is presumably well
developed in Angola due to the high cultural focus on fertility and it can therefore be

of high value.

5.10.3. Infections-infestations

The category that had the third largest number of use reports was the category
of infections and infestations (37 use reports). The most common diseases in this
category were malaria (cited 14 times), followed by elephantiasis (cited 9 times) and
worms (cited 8 times). Other diseases treated were hepatitis (cited 4 times) and
yellow fever (cited 4 times).

As for treatment of elephantiasis, there was high informant consensus on the
use of Psorospermum febrifugum, which reached 100% FL. This use does not have a
direct support in the published literature, however it was said that the claims on
Psorospermum febrifugum have a special merit (Moshi, 2006). The species was
primarily associated with malaria treatment in previous studies in Angola (Van-
Duinem and Bathala, 1994; Bossard 1996). The plant is used for the treatment of
cancerous wounds, which was supported by the results of tests carried out using
cancer cell lines and the subsequent isolation of an active compound (Abou-shoer et.
al., 1988, Meyer et al.,, 1982).

Aeschynomene dimidiata, although it was cited twice in our study for the
treatment of elephantiasis, did not show any medicinal use throughout the further
research in published literature and it appears to have been previously documented
only in Angola and Zaire (Roskov, 2015).

The most common disease in this category was malaria. In 2012

approximately 207 million cases of malaria occurred globally with most cases (80%)
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and deaths (90%) occurring in Africa. Most deaths (77%) occur in children under the
age of five (WHO, 2014). Malaria is endemic in most areas of the Angolan territory,
with Plasmodium falciparum as the predominant infecting species (WHO, 2005).

Eriosema affine was cited 4 times for the treatment of malaria and reached
57% FL, however its medicinal use cannot be supported by any other published
resources, except the particular note from the previous study in Angola where this
plant species helps from nightmares and prevents abortion (Bossard, 1996).

Clitoria kaessneri was cited twice as a treatment of malaria and reached 100%
FL. Clitoria kaessneri is endemic for South Africa, distributed in Angola, Zambia and
Southern Zaire (Fantz, 1977) and there is no support in literature resources on the
medicinal use of this species. However, genus Clitoria is used for the treatment of
various diseases, including fevers (Fantz, 1977).

Securidaca longipedunculata was reported twice for the treatment of malaria
and it was also reported to cure malaria in Congo (Dibwe et al., 2012). Extracts from
Securidaca longipedunculata have shown activity against a variety of microorganisms,
as bacteria (Pallant and Steencamp, 2008; Maiga et al., 2005), fungi, viruses and
protozoa (Maiga et al, 2005). There are suggestions that extracts of S.
longepedunculata have prospects in the treatment of malaria (Meyer et al, 2008;
Maiga et al, 2005; Atawoli et al,. 2003; Rakuambo et al. 2004; Adiele et al. 2013).

Aframomum sp., was cited only once in this category, however it was stressed
to be a very important species to cure yellow fever. There is no evidence of such use
in the literature. Acording to Ayimele et al. (2014), the seeds of contain essential oils
able to arrest development of the intraerythrocytic stages of the malaria parasite
(Ayimele et al., 2004).

Bobgugnnia madagascariensis was also cited only once in this category, as a
treatment of malaria and it can be confirmed by the study from Namibia, since
Ovambo people use this species for treatment of malaria (Mojeremane, 2012).
However, in many areas it is believed to be a poisonous species (Lemmens et al,

2012) and therefore its oral ingestion may not be completely safe.
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5.10.4. Genitourinary disorders

The group of genitourinary disorders was cited in 23 use reports. 10 use
reports were for the treatment of impotence or empowerment of men’s sexual
performance. One species was cited as aphrodisiac, 7 plant species were cited for the
treatment of dysmenorrhea or prolonged menstruation and 5 for the boils on
genitals. Garcinia huillensis was cited twice as a treatment of impotence. There is no
reference to such use of this species, however in Congolese medicine, Garcinia
huillensis was reported to cure venereal diseases (Dibwe et al., 2012). Vernonia
britteniana was cited twice for venereal diseases with 66% FL. Medical potential of
the genus Vernonia has been stated and assumed by a study (Toyang and Verpoorte,
2013). Vernonia amygdalina was proven to have contractile effects on uterine
myometrial cells as well as analgesic, diuretic, and febrifuge potentials (Attah et al,
2012). Cissampelos mucronata which was cited only once in our study as a treatment
of genitals, and it was reported also in published literature as widely used in the
tropics and subtropics to manage various ailments including venereal diseases

(Kidane, 2014).

5.10.5. Neurological disorders

In the category of neurological diseases there was 10 reports concerning
headache, 4 medicinal treatments for insomnia, 2 reports were on the use to treat
madness or 2 to calm children from crying, 2 uses were for epilepsia and 2 for anemia
celebral. Paropsia brazzaeana was cited 3 times in this category, however for
different particular treatment (headache, insomnia and baby crying too much). It is
cited in the literature resources that fruit juice of Paropsia brazzaeana is taken to
treat headaches (Porta, 2008). Vitex madiensis Oliv. (cf) was cited only once as a
treatment of headache, however it can be confirmed in the international literature,
since the roots and aerial parts of the species are used for medicinal purposes against

headaches (Hutchison and Dalziel, 1963; Kerharo and Adam, 1974; Mapongmetse,
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2006). Laggera crispeata was cited as a treatment of madness in our study with no

correspondances in literature.

5.10.6. Respiratory and throat disorders

Respiratory and throat diseases were mostly represented by the species that
could treat cough (9 reports), followed by the treatments for sore throat (7 reports),
tuberculosis, asthma and repeated respiratory sicknesses.

Lippia plicata Baker reached 77% FL for the treatment of sore throat, however
through research in literature it appears that its roots are reported to be drank for
stopping coughs in Tanzania (Quatrocchi, 2012). It was also reported to be swallowed
by chimpanzees, presumably for antiparasitic or medicinal function (Huffman, 1996,
Takasaki et al, 1987). Securidaca longipedunculata was reported 3 times for the
treatment of sore throat. In Congo, it was reported to cure coughs (Dibwe et al,
2012). Paropsia brazzaeana was twice reported for the treatment of cough, however
there is no support in literature for this use of this species. Although Burkea africana
Hook. was reported only once to treat cough, bark decoctions or infusions are used to
treat fever, cough, catarrh and pneumonia in Africa (Schmelzer and Gurib-Fakim,
2008). Englerophytum magalismontanum (Sond.) T.D.Penn. was also once cited for
the treatment of cough. Since it cannot be confirmed in literature, it was only found

that it is used as a chewing stick in South Africa (Tshikalange et al., 2008).

5.10.7. Skeleto-muscular disorders

In the category of skeleto-muscular disorders, the most common health
problem was rheumatism. Although there was no agreement within our respondents
on te use of plants in this category, Syzygium cordatum Hochst. ex Krauss was cited as

a treatment of rheumatism in our study and it has been also quoted as South African
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medicinal plant with potential for the prevention of rheumatoid arthritis (Cock, 2014,
Vuuren 2014). Another treatment for rheumatism, the plant identified only to the
genus level, Aframomum sp. can be partially affirmed by the use Aframomum
melegueta for rheumatism in Ghana (Dokosi, 1998; Enti 1998). In this category
Garcinia huillensis was cited twice, once with a note of special importance, as a
species that cures pain in columna vertebral. However this has no support in other
published studies. Mucuna stans was cited once as a medicament that gives strength
to legs, while the related species Mucuna poggei Taub. is used in Togo, where root
decoction is used as a wash to treat paralysis of the legs (Jansen, 2006). Smilax anceps
Willd. was also documented to be used for rheumatism in another study (Soladoye et
al, 2013), although in our study it has been cited only once in this category for the
treatment of not descended laryngeal prominence in children.

Although the category of skeleto-muscular disorders had no informant
agreement in the level of species used, through the research in international

literature resources, some of the medicinal uses might be approved.

5.10.8. Skin disorders

The most common medicinal use in the category of skin disorders was balm,
cited 8 times. Only one use mentioned balm for lips, 7 use reports were for balm for
the body. This was 2 times reasoned by the fact that black skin needs much more
hydratation.

Afzelia quanzensis showed 66% FL as a balm for legs and although the use can
not be supported by literature, it can be interesting that this balm is used only for
legs, as a basic poison was found in the root by a government chemist in Dar es
Salaam. It has been reported that people have been killed by ingesting the roots
(Hines and Heckman, 1993), therefore it could be problematic to apply Afzelia
quanzensis closer to the face. However, It was also proven that its extract contains
compounds with therapeutic antifungal potential against Candida albicans

(Steenkamp, 2007), which can theoretically justify the use on legs. Brackenridgea
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arenaria (De Wild. & T. Durand) N. Robson, endemic to Africa, was cited as a balm for
lips and reached 66% FL.. There is no evidence of use of Brackenridgea arenaria as a
medicinal plant, however the related and rare species Brackenridgea zanguebarica is
cited as the most wanted medicinal tree in Limpopo Province in South Africa
(Netshiungani and Van Wyk, 1980), mostly used for magical purposes. However,
there is no evidence on the use of Brackenridgea spp. as a balm in international
literature resources.

7 use reports were for skin inflammation, while Securidaca longipedunculata
was cited 3 times as balm or anti inflammatory and can be affirmed by the use in
Congo, it was reported to cure inflammation (Dibwe et al., 2012). Root extract of this
plant have shown remarkable anti-inflammatory benefits (Ojewole, 2005, Muanda,
2011). Gymnema sylvestre was reported only once as skin balm, however it was also

reported to treat skin infections and inflammations in Nigeria (Kang et al., 2012).

5.10.9. Injuries

It can be surprising that there were a little use reports in the category of injuries.
Beside the official statistics of morbidity in Angola, it is well known in the area that
many deaths happen on the road and around the road in form of motor car and car
accidents. Besides, there was an unfortunate period of high frequency of injuries
caused by landmines, and those injuries occur up to the present day (UNDP, 2012). 5
use reports were done on the treatment of wounds. Securidaca longipedunculata was
cited twice to treat wounds. Droogmansia dorae which has been reported to treat
broken bones after the landmines, was cited only once and has not been approved by
literature resources. Holostylon robustum was mentioned as a treatment of wounds
in our study. It appears that this species was previously observed as medicinal
species only in Angola by Bossard (1996), who mentioned it as a part of treatment of
cough and tuberculosis. The plant identified only down to the genus level, Ocimum sp.
was mentioned as a treatment of fractures of legs and legs harmed by land-mines.

This can be supported by the number of citations on the species Ocimum sanctum
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Linn, which is used and also pharmaceutically examined for various kinds of diseases,
including injuries and it has also been suggested to possess antifungal, antimicrobial

and analgesic actions (Prakash and Gupta, 2005).

5.10.10. Blood system disorders

In the category of blood system disorders there were prevailing citations (5
citations) on the epistaxis, anemia or blood flowing from the ears. In this category,
there was no informant agreement on the use of species neither within the local
herbalist, neither with other literature resources. Strychnos cocculoides Baker, which
is widely used medicinal plant for various disorders, was first reported for treatment

of anemia.

5.10.11. Circulatory system disorders

In the category of circulatory system disorders, the prevailing citations were
on haemorrhoids (5 use reports) and pain in heart. There was no informant
agreement on the use of medication for haemorrhoid, and there were no affirmations
in the literature too. Xylopia was identified only to the genus level and reported as a
treatment of pain in heart, while Xylopia aethiopica is used as treatment for any kind

of pain, notably in chest and ribs and pain in the nerves in Liberia (Iwu et al., 1999).

5.10.12. Dental disorders

In the least cited category of dental disorders, genus Phyllanthus was cited

once as a remedy to treat toothache in our study and it can be found also in the study
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from Niger, where Phyllanthus species are used as a sure treatment for toothache
(Blessing, 2007). Furthermore, the alkaloid contents in Phyllanthus is used as a
treatment of toothache, in Nigeria (Mensah et al., 1988, Keay, 1989). Phyllanthus
amarus is also used as a treatment of toothache in Nigeria (Awomukwu et al, 2014).
Diodia, also identified only to the genus level, which has been equally cited once,

affirms to be used for toothache in Africa (Quattrocchi, 2012).

5.10.13. Other health disorders

In the category others, Sclerocroton cornutus was reported twice to treat
snakebites and it can be confirmed through literature, as it is reported to treat insect
and snakebite in Africa (Iwu, 2014). Holostylon robustum and Englerophytum
magalismontanum were reported to cure everything, while this is probably attributed
to a magical belief. Brachystegia gossweileri was reported to bring good luck. Genus
Rytigynia was reported to bring good luck over the cursed person. Afzelia quanzensis
was twice reported purely as “fetisso”, apparently for its poisonous characteristics,
since basic poison was found in the root by a government chemist in Dar es Salaam. It
has been reported that people have been killed by ingesting the roots (Hines et al,
1993). It is supposed that most of the herbalists did not share much information

about magical use of plants during the guided walks with the researcher.
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6. Conclusion

Our study has documented 56 plant species distributed among 54 genera and 30
botanical families in Bié province, Angola. The amount of medicinal plants used for
the variety of ailments reflects the rich ethnomedicinal. The preservation of this
knowledge appears to be particularly secured due to the continuing reliance of the
local people on primary healthcare ensured by the medicinal plants resources and
traditional healers. The belief in spiritual and medicinal effects of the wild plants is
extremely high in Bié province in Angola, however some patterns of the use slightly
differ in urban and in distanced rural area, and those could eventually be signals of
the upcoming change in the traditional use of medicinal plants.

The collection of certain botanical families and species correspond with other
studies conducted in Subsaharan Africa, notably in southern African countries, where
especially the Fabaceae family being the most prevalently used and the species
Securidaca longipedunculata, Garcinia huillensis, Annona stenophylla, Afzelia
quanzensis, Strychnos cocculoides or Eriosema affine are the important medicinal plant
species. The review of pharmaceutical importance of medicinal plants used in the Bié
province in Angola as well as the documented indigenous medicinal practices can
contribute to the national or local drug development as well as to the increased
understanding and maintenance of biological resources and their ecological value.

All species in this study were collected from the wild, while only a small number
of species was documented to be also planted near households. However, almost all
plant species were gathered in great distance from human habitats. Since the roots
were the plant parts mostly used (70%) and collection from the wilderness is
extremely prevailing in Bié province in Angola, the risk of loss of plant resources is
increased in the area, where the land clearing is common.

The results of this study suggest that there is a need for validation of several
locally valuable species for their efficacy. Those could be Aeschynomene dimidiata,
Chrysophyllum bangweolense, Eriosema affine, Holostylon robustum, Clitoria kaessneri,
Lippia plicata, Scleria induta, Uapaca benguelensis, Vernonia britteniana,

Psorospermum febrifugum, Oxygonum pachybasis, Droogmansia dorae, Searsia
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Squalida or Brachystegia gossweileri. Further study is urgently needed to document

the knowledge of medicinal plants in Angola together with its spiritual richness.
The people in the Bié province in Angola are the owners of the knowledge in this

paper and any benefits that should arise from their knowledge should be shared with

them.
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Appendix: Table A. Ethnobotanical survey of medicinal plants used in Bié province, Angola (unidentified plants)

Vernacular name Plant family Plant life- Used Use categoryj; Therapeutic uses
form parts
Mutetembolonga Asteraceae herb roots infections hepatitis (root, decoction)
Muteto Boraginaceae Tree roots pregnancy infertility women (boiled grinded root, decoction)
Uvandenenu Fabaceae shrub roots skeleton painful legs after hard work (root, decoction of cooled beverage)
Eliminambomue Fabaceae Tree leaves genito aphrodisiacs for women (leaves, decoction)
Etiambolo Lamiaceae Tree roots gastro diarrhoea (roots, decoction); fever (boiled grinded root,
decoction)
Losilulu Polygonaceae shrub roots genito dysmenorrhea (roots, decocton)
Musole Rubiaceae shrub folha infections hypermiopia (boiled leaves, warm water, bath)
Olohojungu Rubiaceae herb roots pregnancy abortion (roots, continuous decoction for several days)
Musole Rubiaceae Tree roots gastro diarrhoea with blood (roots, decoction)
Mulesa Rubiaceae shrub leaves blood epistaxis (grinded leaves, applied in nose)
Gilasonde Tree roots, gastro diarrhoea with blood (grinded roots, decoction)
stem
Ombula shrub roots gastro diarrhoea with blood (grinded roots, decoction)
Usinusinu Tree roots pregnancy Infertility — 20 years old women (boiled root, decoction)
Ohongolo herb roots infections hepatitis (sliced root, decoction)
Epumbisamuku Tree roots gastro worms (cutted root, decoction)
Utoyopotambunda Tree roots neuro epilepsia (root, decoction)
Chilavi usenge herb roots infections hepatitis (root, decoction)
Melakava herb roots, skin balm for peeling skin (root, decoction or bath)
leaves
Mutazumbi herb roots, neuro headache (leaves drinded by hands, applied in the nose)
leaves
Casapulamembe Tree roots genito impotence (root, decoction)
Mulimbue shrub leaves others black magic/poison/murder (applied on the skin it kills, leaves no
traces, the one who applied it won't be punished)
Mucalale shrub roots, skeleton laryngeal prominence, problems with speach (grinded root,
leaves applied in throat); snake bite (boiled leaves, applied on the
wound)
Muhala herb leaves others magic, neutralisation of enemy (powder from dried leaves,
blowed on your enemy)
Mucoso, Umbulungu Tree roots, others magic/poison - reveals sorcerels (boiled root, boiled leaves,




Table A. Continued

Vernacular name Plant family Plant life- Used Use categoryj; Therapeutic uses
form parts
leaves decoction) - if you are sorcerer, you vomit and die after
consomption; if not, nothing happens
Mumumbus tree roots, gastro peptic ulcer (chewed leaves, or teared leaves, bath)
leaves
Calimboli herb roots skin boils (boiled root, decoction)
Chihoho tree roots blood loss of blood (washed and boiled root, clyster or decoction)
Mosese shrub roots gastro worms (cutted root, , decoction)
Uingonguino shrub roots, dental, infections toothache (grinded roots, boied, applied on mouth); tuberculosis
leaves (chewed leaves)
Ososo shrub roots respiratory sore throat (boiled root, decoction)
Ulu ulu shrub roots pregnancy infertility (boiled root, decoction); diarrhoea, constipation
children (root, hot water, decoction)
Kosambi shrub leaves infections hepatitis (washed leaves, water, decoction)
Mueila shrub roots genito dysmenorrhea (roots, decocton)
Capilangao tree whole gastro worms, vomits (cutted root, hot water, decoction)
plant
Chineni shrub leaves, injuries, gastro wounds (leaves applied on skin or fresh root applied on the
roots wound); constipation (roots, hot water, decoction)
Muniagagila herb roots gastro pain in stomach (roots, decoction)
Mahuma shrub roots gastro pain in stomach (roots, decoction)
Muvulia tree roots, skeleto arthritis (roots, decoction)
whole
plant
no name known herb leaves gastro worms in womb (grinded leaves, packed into small bag, applied
through vagina)
Olohojungu tree roots genito dysmenorrhea (roots, decoction)
Eyundu shrub roots gastro Stomach pain (grinded dry roots, hot water, decoction)
Ondilasonde shrub roots gastro vomits (roots, decoction)
Casapola tree roots skin, injuries wounds, balm (root, applied on skin)
Ohamba hamba shrub roots gastro stomach pain (roots, clyster)
Obortoto tree roots, bark others cures everything (roots, bark, hot water, decoction or applied on
skin)
Sulumbanda shrub roots, bark infections malaria (root, decoction); tuberculosis (roots and bark, hot water,
decoction)
Mucangalo tree leaves neuro headache (boiled leaves, wash applied on head, massage)




Table A. Continued

Vernacular name Plant family Plant life- Used Use categoryj; Therapeutic uses
form parts

Mohulha tree roots gastro worms (cutted root, decoction)

Munukenuke shrub leaves gastro stomach pain (roots, decoction)

Musala shrub roots gastro constipation (roots, hot water, decoction and massage of head);
rheumatism (roots, , decoction)

Mufungefogongo shrub leaves gastro vomits (grinded roots, hot water, decoction)

Chikoko tree roots neuro headache (cutted roots, hot water, inhalation)

Ohotahota tree roots neuro insomnia, bad dreams (burned root, inhalation)

Muhanto shrub leaves skeleton, neuro painful body (boiled leaves, warm water, bath); bad dreams (root,
hot water, inhalation)

Muneku tree leaves respiratory loss of breath (boiled leaves, warm water, bath)

Muchila Wakawa herb leaves neuro insomnia - children (boiled leaves, bath)

Tatembula herb roots gastro diarrhoea with blood (boiled roots, decoction)

! Use category: Blood (Blood system disorders); Circulatory (Circulatory System disorders); Dental (Dental and mouth care); Gastro (Gastro-intestinal system disorders); Genito (Genitourinary system disorders), Infections (Infections-infestations),

Neuro (Neurological system disorders), Skin (Skin disorders), Pregnancy (Pregnancy/birth/puerpuerium disorders), Respiratory (Respiratory and throat disorders), Skeleto (Skeleto-muscular system disorders)
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