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Abstract

Loranthaceae are epiphytic hemiparasitic plants that cause considerable damage to cultivated and spontaneous woody
plants around the world. These plants are also used locally to treat many health problems. The aim of this work is to
identify the various potentials of Phragmanthera capitata exploited by tradi-practitioners of traditional medicine. An
ethnobotanical survey based on direct and semi-structured interviews was conducted among 121 tradi-practitioners in the
city of Douala. About 52.9% of the surveyed tradi-practitioners knew only P. capitata as a hemiparasitic plant while
47.1% knew about other Loranthaceae species. In the latter group, 56.2% differentiated them only through flowers. 26
plant species have been recognized as host plants to P. capitata, 73.1% of which are woody species. The most cited
species were Persea americana, Dacryodes edulis and Psidium guajava. 64.5% of the tradi-practitioners surveyed used
P. capitata only for medicinal purposes (UV = 0.64) and the rest added ritual practices (UV = 0.71). The inventory
identified 38 health problems treated by this species among which, hypertension, diabetes, nerve pain, cancer, heart
disorders and mystical diseases are the most concerned. The leaves (93.3%) and stems (56.7%) are mostly used. This
study showed the importance of P. capitata in the traditional pharmacopoeia of Cameroon despite its pernicious nature.
Phytochemical and pharmacological investigations are envisaged to highlight certain medicinal properties of P. capitata.
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INTRODUCTION

The Loranthaceae, also commonly known as "African mistletoe", are chlorophyllous parasitic plants that attach
to the branches of their hosts via a sucker called the haustorium, providing a real physiological and structural bridge
between the parasite and its host [1]. The parasites inflict on their hosts a diversion of water and nutritional substances
essential to their life, their activity results in a hypotrophy and a dieback of the distal part of the host branch [2]. The
damage they cause is economically and morphogenically variable depending on the parasitised woody species [1, 3].
Loranthaceae parasitism is a widespread ecological problem worldwide [4]. These parasites have long been considered
unimportant [5], while they affect the growth and economic value of host trees that eventually die [6].

Loranthaceae are the most diverse group of parasitic plants with about 850 species in 65 genera [7]. In
Cameroon, this family is represented by 26 species in 7 genera: Agelanthus, Englerina, Glometula, Helixanthera,
Phragmanthera, Tapinanthus and Viscum [4]. Phragmanthera capitata is a ubiquitous and very devastating species. Its
remarkable ubiquity is suitable for all ecological variations in Cameroon [8-11]. Very invasive on parasitized host trees,
this species has a very wide host range compared to other Loranthaceae [8]. Although it significantly reduces the yield of
woody species, Loranthaceae play an important and complex role in the biological system where they interact with ants,
birds, mammals and endophytic microorganisms [11-14].

Programs and strategies for mechanical, chemical, biological and even integrated control have been developed
to eradicate or at least reduce the invasion of Loranthaceae in natural formations and plantations. However, these
different attempts have shown their limits [13, 15-19]. Despite their strong pernicious character, Loranthaceae have been
and are widely used throughout the world in traditional medicine in the treatment of a broad spectrum of diseases such as
cancer, rheumatism, disorders of the female reproductive system, hypertension, hypotension, asthma, epilepsy and
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infectious diseases [20-25]. The objective of this work was to identify the various potentialities of P. capitata exploited
by tradi-practitioners of traditional medicine in the city of Douala (Cameroon).

MATERIALS AND METHODS
Study Site

This study was carried out in the city of Douala (Figure 1). Douala (latitude, 3 © 40 '-1 "-04 ° 11' N, longitude, 9
° 16 -1" -09 ° 52' E, altitude, 13 m) has a climate which belongs to the equatorial domain of a particular type called
"Cameroonian™ which is characterized by two seasons with a long rainy season (at least 9 months), abundant rainfall
(about 4000 mm per year), high temperatures (26.7 ° C) and stable. The minimum average temperature in Douala for 30
years (1961-1990) is 22.6 ° C in July and the maximum average temperature of 32.3 ° C in February. The relative
humidity of the air remains high all the year and close to 100% [26]. Douala has about 2.5 million inhabitants and the
population growth is not always followed by an increase in economic resources [27]. The choice of this study area was
justified by the fact that the city of Douala being the economic capital of Cameroon, is a cosmopolitan city where we find
almost all the tribes of Cameroon [28].
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Fig-1: Location map of the study site
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Ethnobotanical survey

An ethnobotanical survey was conducted in the city of Douala with 121 practitioners of traditional medicine
(tradi-practitioners) (naturopaths / traditional healers). The survey was mainly interested in their knowledge and uses of
Phragmanthera capitata. Direct interviews were conducted using semi-structured "snowball™ questionnaires, a sampling
technique in which the contacted tradi-practitioners were asked to identify other reliable therapists [29]. The condition for
validating the responses of this survey was to recognize P. capitata and to have used it for some sort of treatment. A
photograph and a description of the plant were presented to each identified person. The questionnaire items covered the
socio-demographic characteristics of informants (gender, age, region of origin, year of experience, nature of knowledge
acquisition and education), knowledge of parasitic plants, and traditional uses of P. capitata.

Determination of quantitative ethnobotanical parameters
Citation frequency (CF)
Citation frequency was determined as indicated by Schrauf and Sanchez [30]:

Number of citations
00

CF (%) =

Number of practioners

The use value (Vu)

The use value (Vu) was determined to evaluate the importance of Phragmanthera capitata in this study. The
data were classified in categories of use and the value of use determined in each category. This index was calculated
according to Phillips and Gentry [31], and modified by Rossato et al., [32]:
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In

Where Ui is the number of uses mentioned by a practitioner i and n is the total number of tradi-practitioners
interviewed.

The fidelity level
The fidelity level (FL) was used to determine the frequency of use of Phragmanthera capitata for the different
categories of medicinal use. This index was calculated according to Friedman et al., [33]:

FL= —
N

Where Np is the number of tradi-practitioners who mention a species for a use category p and N is the total
number of interviewer tradi-practitioners.

RESULTS
Socio-demographic profile of tradi-practitioners of traditional medicine

For this study, 121 tradi-practitioners of traditional medicine in the city of Douala were interviewed about their
knowledge of Phragmanthera capitata, 60.3% are naturopaths and 39.7% of traditional healers (Figure-2). To avoid any
ambiguity, tradi-practitioners had to first recognize P. capitata through the photos presented to them during the survey to
collect data on their knowledge and medicinal uses.

Tradi—practi ™
tioners
39.7 %

Naturopaths
60.3 %

Fig-2: Tradi-practitioners surveyed

The majority 70.2% were men, and 29.8% were women. Their average age was 54 + 10 years with a minimum
of 32 years and a maximum of 74 years. Respondents were divided into 05 age groups, of which the most represented
class was 51 to 60 (44%), followed by 41 to 50 (27%) (Table-1).

Most tradi-practitioners came from the Western Region (32.2%) and the Littoral Region (19.8%). Tradi-
practitioners who have learned about medicinal plants from their families such as parents and grandparents were
represented (52.1%). A proportion (30.6%) acquired this knowledge through learning from a herbalist or studying books
on traditional medicine and 17.4% gained their knowledge from both modes. No practitioner had acquired knowledge
through formal training. About 70.2% of the tradi-practitioners surveyed attended school, 52.9% had primary education
and 17.3% were drop outs.

Knowledge and use of Phragmanthera capitata by tradi-practitioners of traditional medicine

All the tradi-practitioners selected for this study knew and used Phragmanthera capitata. About 52.9% of tradi-
practitioners knew only P. capitata as a parasitic plant in trees and 47.1% knew more about other species of the same
family (Figure-3). Of these, 56.2% differentiated P. capitata from other species only through flowers, 36.8% by leaves
and flowers and 7% by leaves, flowers and fruits (Figure-4). The species is known under several names according to the
localities of origin of the tradi-practitioners: Tsahld (Mbouda), Tsapla (Dschang), Kuitchou (Baham), Kwichu
(Bandjoun), Nketchou (Bangou), Pouom (Bamoun), Torikoué (Bakoko), Lihok (Bassa), Samacopé (Douala) Chulen
(Nguemba), Garigou (Tikane), Kolo'o me tobo (Ewondo) and Etontcha (Maka) (Figure-5).
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Table-1: Socio-demographic characteristics of the tradi-practitioners interviewed

Socio-demographic characteristics Percentage (%)
Gender Female 29.8
Male 70.2
Age [31-40] 14.9
[41-50] 22.3
[51-60] 36.4
[61-70] 12.4
>70 14
West 32.2
Region of origin Littoral 19.8
North West 10
South West 6.6
Center 14
East 8.3
North 9.1
[1-10] 14
Years of experience [11-20] 44.6
[21-30] 14
[31-40] 17.4
> 50 10
Nature of knowledge acquisition | Hereditary 52
Empirical 30.6
Hereditary and empirical | 17.4
Education School drop outs 36
Primary 46,7
Secondary 17,3

knows only P.
capitata
5200

Fig-3: Knowledge of Phragmanthera capitata by tradi-practitioners

Leaves and

ves, flowers
and fruits
6,25%

Fig-4: Differentiation of Loranthaceae species by Tradi-practitioners
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Fig-5: Phragmanthera capitata extract marketed

Tradi-practitioners acknowledge having already encountered P. capitata on 26 plant species including 73.1% of
woody species and 26.9% of non-woody species. The most cited woody species were Persea americana, Dacryodes
edulis and Psidium guajava. Of the non-woody species, the most cited are Bambusa arundinaceae and Manihot esculenta
(Figure-6). These species belong to 19 families, the most represented being Rutaceae (4 species) (Table-2).

Dracaena deisteliana
Capsicum frutescens
Vernonia amygdalina
Elaeis guineensis
Musa sapientum

Non-woody species
(26.9 %)

Manihot esculenta

Bambusa arundinacea

Persea americana

98.3

Dacryodes edulis 96.7

Psidium guajava
Mangifera indica
Citrus sinensis
Cola acuminata
Theobroma cacao
Coffea arabica
Citrus medica
Citrus maxima
Citrus reticulata
Adansonia digitata

Woody species (73.1 %)

Spondias dulcis
Dacryodes macrophylla
Manilkara zapota

Abies alba

Phoenix dactylifera

Picralima nitida

Afzelia africana

\{
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Citations (%)

Fig-6: Host species identified by the surveyed tradi-practitioners
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Table-2: List of families of parasitized host species identified
Families Scientific names
Anacardiaceae | Mangifera indica L.
Spondias dulcis Sol. ex Parkinson
Apocynaceae Picralima nitida (Stapf) T. Durand & H. Durand

Arecaceae Phoenix dactylifera L.
Elaeis guineensis Jacq.
Asteraceae Vernonia amygdalina Delile

Bombacaceae | Adansonia digitata L.

Burseraceae Dacryodes edulis (G. Don) H.J. Lam)
Dacryodes macrophylla (Oliv.) Lam.
Dracaenaceae | Dracaena deisteliana Engl.
Euphorbiaceae | Manihot esculenta Crantz

Fabaceae Afzelia africana Sm. & Pers.
Lauraceae Persea americana Mill.

Musaceae Musa sapientum L.

Myrtaceae Psidium guajava L.

Pinaceae Abies alba Mill.

Poaceae Bambusa arundinacea Smith ex Pers.
Rubiaceae Coffea arabica L.

Rutaceae Citrus medica L.

Citrus sinensis (L.) Osbeck

Citrus reticulata Blanco

Citrus maxima (Burm.) Merr.

Sapotaceae Manilkara zapota (L.) Van Royen
Solanaceae Capsicum frutescens L.

Sterculiaceae Cola acuminata (P. Beauv.) Schott & Endl.
Theobroma cacao L.

Tradi-practitioners surveyed used P. capitata for medicinal purposes and rituals. About 64.5% use it only for
medicinal purposes with UV = 0.64 and 35.5% for both medicine and rituals (purification, disesmboweling, bad spells,
seduction, protection against curses ... etc.) with UV = 0.71 (Table-3).

Table-4: Uses of Phragmanthera capitata
Uses of P. capitata | FR (%) | V,
Medicinal 645 | 0.64
Medicinal / Rite 355 [0.71
Total 100 1.35

FR: Frequency of quotes, V,: Use value

About 86.7% of the respondents preferred to harvest the plant themselves on the host trees against 13.3% who
bought very often from herbalists or villagers. 63.3% indicated that the host tree influences the properties of all species of
mistletoe including P. capitata. According to them, the tree that houses the mistletoe is more important than the mistletoe
species to use for treatment. The choice is dependent on the host tree and it does not matter the species of mistletoe,
which parasitizes it. They are thus oriented by the host plant. On the other hand, 36.7% use P. capitata or any other
species of the same family depending on their availability in the immediate environment. Therefore, all Loranthaceae
species have the same properties as the species and even the host tree (Table-5).

Table-5: Mode of supply and choice of use of Phragmanthera capitata

Phragmanthera capitata Mode/choice Quotes (%)
Mode of supply Harvest 86.7
Purchase 13.3
Choice of parasitic plant | Properties of host trees 63.3
Auvailability of trees 36.7

Therapeutic importance of Phragmanthera capitata

The survey identified 38 health problems treated by Phragmanthera capitata. A high degree of consensus of P.
capitata was observed for the treatment of hypertension (0.87), diabetes (0.77), nerve pain (0.64), cancers (0.47), cardiac
disorders (0.4) and mystical diseases (0.4) (Figure-7). The identified pathologies (mystical diseases excluded) were
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grouped into 02 categories namely: non-transmissible diseases which accounted for 75.7% against 24.3% for infectious

diseases (Table-6).

Hypertension

Diabetes

Nerves of nerves
cancers

Cardiac disorders
Mystic diseases
Disorders of the female genital system
Rheumatism

Epilepsy

Thrombosis

Malaria

Anemia

Detoxification of blood
Painful periods
Incurable wounds
Blurred vision

Joint pain
Haemorrhage
Tvphoid

Hysterical disorders

Pathologies

Sexual impotence, frigidity
Drop

Idroselle

Urinary infection
Renal pains
Headache
Dysentery
Hormonal problems
Pulmonary infection
hepatitis
Hemorrhoids
General tiredness
Hot flashes
Apoplexy
hypotension

Skin illness

syphilis

AIDS

0.87
0.77
0.64
0.47
0.4
04
036
0.34
0.31
024
0.21
0.21
017
0.17
0.17
0.14
0.14
0.14
0.11
0.11
0.11
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.04
0.04

0.04
T
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Fig-7: Health problems identified during the survey
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Table-6: Classification of health problems according to their transmissibility

Categories Inventory of health problems FL %

Anemia, apoplexy, incurable wounds, hot flushes, cancers, blood detoxification,
diabetes, joint pain, kidney pain, epilepsy, general fatigue, gout, haemorrhage,
hemorrhoids, hypertension, hypotension, idrosella, sexual impotence (frigidity),

Non-transmissible | sore throat nerves, headaches, hormonal problems, painful menstruation, 6.5 S
rheumatism, thrombosis, cardiac disorders, disorders of the female genitals,
hysterical disorders, blurred vision

Infectious Dysentery, hepatitis, lung infection, urinary tract infection, skin disease, malaria, 0.7 243

AIDS, syphilis, typhoid

FL: Fidelity level

All organs of P. capitata were used by tradi-practitioners mostly the leaves (93.3%) and stems (56.7%) (Figure-
8). Regarding the time of harvest, 46.2% of tradi-practitioners preferred to harvest P. capitata before flowering and
fruiting, 30.8% preferred to harvest in the dry season, 19.2% preferred harvesting in the morning against 3.8% in at night
(Figure-9).

Several methods of preparation methods were used, infusion (90%), decoction (66.7%) and maceration (36.7%)
were mostly mentioned (Figure 10). Water is the most used extraction liquid in the preparation methods (60%), followed
by palm wine and / or raffia (17.1%) and brandy (vegetable alcohol) (14.3%) (Figure-11). 73% of tradi-practitioners use
P. capitata while dry and fresh, 20% while dry and 7% while fresh (Figure-12). Organ drying is done in shade (56.7%)
or in a room (43.3%) (Figure-13).

Leaves 933
Stems
Haustoria

Fruits

Organs

Flowers
Bark
Node

Whole plant

T
0 20 40 60 80 100
Citations (%)

Fig-8: Organs of Phragmanthera capitata used for the treatment of health problems

Before flowering and fruiting
Dry season
In the morning

At night

0 10 20 30 40 50
Citations (%)

Fig-9: Harvest time of Phragmanthera capitata
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Infusion
Decoction
Maceration
Fumigation
Bath
Powder

Purge

Citations (%)

Fig-10: Preparation method based on Phragmanthera capitata

Brandy/vegetal alcohol [ 143
Palm wine [N 172

Citations (%0)

Fig-11: Extraction fluids of the active ingredients of Phragmanthera capitata

Fig-12: State of use of Phragmanthera capitata
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Fig-13: Method of drying the organs of Phragmanthera capitata

DiscussioN

The ethnobotanical survey showed the contribution of Phragmanthera capitata in the Cameroonian
pharmacopoeia. The majority of the interviewed tradi-practitioners were between the ages of 51 and 60 and the males
were largely dominant. Traditional medicine is usually practiced by the elderly and it is usually through this means that
the transmission of knowledge about the plants to younger generations is carried out. In recent times, there has been a
lack of interest among young people in traditional medicine, fostered by the rejection of their abilities by local
populations. In this profession, young people are not easily accepted by the community as tradi-practitioners because
they are considered as having very little experience [34, 35]. Oral and face-to-face learning is the most common way for
tradi-practitioners to have knowledge of traditional practices [34]. In recent years, global demand and the acceptability of
traditional medicine have become increasingly important [36, 37]. There is an increase in the marketing of medicinal
plants and a growth in the number of people who value and use these products, or even a job. This explains why, of the
total number of tradi-practitioners surveyed, 30% practice naturopathy even if they have not acquired their knowledge in
a hereditary way. The practice of traditional medicine has long been limited to the less educated, since the most educated
perceive it as an ancient form of medicine that is primitive and inappropriate [38].

Phragmanthera capitata is a well-known species in Cameroon, however its identification is rather delicate in
that the species of this family are easily affected by meteorological and ecological factors [24]. The species of the family
Loranthaceae are easily identifiable by the flowers which have colors rather specific to the genera and often even to the
species. The flowers of P. capitata have the shape of a light yellow rod with red corolla tips [24, 39, 40]. The basis of the
identification of P. capitata in this study was mostly at the level of the flower, as admitted by almost all tradi-
practitioners. In addition, P. capitata is a highly invasive plant as a parasite of woody species in Africa and its
remarkable ubiquity is suitable for all ecological variations in Cameroon [3, 11, 22, 40-42]. In Cameroon, numerous
studies have shown a very high parasitism rate of P. capitata in orchards and plantations [3, 43].

It appears from this work that species of the family Loranthaceae are commonly called "tree cancer”, given the
damage they cause to the host trees (defoliation and drying of the host tree) [22]. They are also called "bird poo",
certainly because of the way of spread of Loranthaceae, which is done through the birds which after consuming the
berries, deposit their droppings containing the seeds surrounded by viscine which adhere on the trunk trees and germinate
[44]. The diversity of local names of this plant observed in this study indicates knowledge and secular uses [45].

Many other studies have reported the presence of P. capitata on identified woody species, with the exception of
Mangifera indica, which has been reported as a parasitism-resistant plant to Loranthaceae [3, 25]. Tradi-practitioners
surveyed indicated that it is rare to encounter Loranthaceae species on M. indica, and when this is the case, it is very
popular for the treatment of very specific pathologies such as mystical diseases. Results from Ladoh et al., [46] are
consistent with that obtained from this study.

Loranthaceae generally parasitize economically important trees in Africa and all of the woody species identified
in this study have already been cited by several authors [39, 47-49]. Non-woody species are rarely parasitized by
Loranthaceae. With the exception of Bambusa arundinaceae (bamboo from China) reported by Ladoh et al., [46],
Capsicum frutescens (chilli), Dracaena deisteliana (Tree of peace), Elaeis guineensis (oil palm), Manihot esculenta
(manioc), Musa sapientum (banana) and Vernonia amygdalina were for the first time mentioned. Tradi-practitioners have
indicated that species such as M. esculenta and V. amygdalina are very often parasitized when they have reached a
certain level of maturity, usually plants that have been abandoned in fallows. Previous studies have shown that
Loranthaceae species would have a preference for high, abundant, nutrient-rich, water-rich host plants or plants with low
defense capacity [50-52].
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The total use value (Vu = 1.35) of P. capitata indicates its wide use in ethnobotanical practices by surveyed
tradi-practitioners [66]. Ladoh et al., [46], however, obtained a lower index (Vu = 0.82) for P. capitata in their study with
herbalists in the city of Douala. Many studies have shown that Loranthaceae have pharmaco-magical virtues widely used
in various cultures [24, 35, 53, 54].

Research on Loranthaceae species has shown that secondary metabolites play an important role in determining
host-parasite interactions [55]. Previous works have revealed variations in secondary metabolites present in the same
Loranthaceae species collected from different hosts [56-59]. The correlation between the host and the chemical profile of
Loranthaceae species has not yet been clearly defined, however some researchers believe that the host plays a role in the
chemical profile of the species or plant [60]. The influence of host plant chemistry on the chemical constituents of the
parasite harvested from different hosts could justify the fact that the host is just as important as the parasite in traditional
medicine, and why the treatment of a disease very often depends of a particular or specific host [61-63].

Similar results have been obtained by some authors who reported the popularity of Loranthaceae species in the
treatment of various diseases including hypertension, diabetes and cancers in many cultures around the world [21, 23-25,
64, 65].

CONCLUSION

This work made it possible to identify the uses of Phragmanthera capitata used by tradi-practitioners of
traditional medicine in the city of Douala. This plant parasitizes both woody and non-woody plants. It is used in several
galenic forms to treat 38 health problems of which the most cited were hypertension, diabetes, nerve pain, cancers, heart
troubles and mystical diseases, the host plant would be decisive in the choice of P. capitata for the different treatments of
the identified health problems. Further investigations should be carried out to confirm the therapeutic properties of P.
capitata harvested from various host plants highlighted, for scientific validation to lead to improved traditional
medicines.
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