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 Filariasis are parasitic diseases from which belongs onchocerciasis, a neglected 
tropical disease caused by Onchocerca volvulus. Owing to the lack of cure against 
onchocerciasis, the present study was focused on the assessment and validation 
of the ethnomedicinal value of some medicinal plants claimed to have anti-filarial 
action. First by an ethnobotanical study conducted close to Ngaoundere 
traditional healers (38); followed by the chemically analysis of plants quoted; and 
finally by their in vitro screening on bovine filaria Onchocerca ochengi at limit 
relevant concentrations (300 µg/mL and 4 mg/mL) to the range of herbal drug’s 
doses locally prescribed. The mortality of worms was checked using 
MTT/Formazan colorimetric assay after 72 h of incubation at 37°C. It was found 
that, a total of 15 plant species from 10 families are reportedly being used against 
filariasis. Asteraceae family (50%) provided the largest species. The most 
frequently mentioned plants being Vernonia tonoreana (13.6) and Psidium guajava 
(2.63) the last one. Roots (31.58%), whole plant (28.95%) and leaves (26.32%) were 
reported as the dominant parts been used. The prominent methods of herbal 
preparation were trituration and boiling (26.32%). The most administration forms 
were swallowing (55.26%) and friction (23.68%). The inquired tribes mainly Podoko 
(52.63%) and Mboum (23.68%) used similar plants against filariasis. 
Phytochemical profiles of plant varied as a function of plant parts and/or 
extracting solvent. However, phenolic compounds, tannins, flavonoids, alkaloids, 
saponins and terpenoids were mostly observed. All the screened extracts 
exhibited 100% worms’ mortality at 4 mg/mL, but only P. guajava and V. tonoreana 
had the same effect at 300 µg/mL. This study provides scientific evidence of 
traditional use of plant to treat onchocerciasis. The scored data can be useful for 
further research in new drug’s development. 

©2020 Blue Pen Journals Ltd. All rights reserved 

 
 
INTRODUCTION 
 
Onchocerciasis, or river blindness, is a neglected tropical 
disease with over 86 million people living in zones with a 
high   risk   of   infection,   and   listed   as    second    leading 

infectious cause of blindness. It afflicts some 37 million 
people globally, with 99% of all the cases living in Africa 
(Noma  et  al.,  2014).  Onchocerciasis  is  caused   by   the  
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parasitic worm Onchocerca volvulus, which is transmitted 
by Simulium spp. (black flies) that breed in fast-flowing 
rivers and stream, the factor which favour the propagation 
of the black fly in Cameroon (Ranganathan, 2012). In 
human host, adult worms become encapsulated in 
subcutaneous fibrous nodules and fertilized females 
produce embryonic microfilariae that migrate to the skin, 
where they are ingested by the black fly vectors during a 
blood-meal, and then develop into infectious stages which 
are transmitted on subsequent bites. It is this ultimate 
stage of the parasite which parasitizes skin and eye 
tissues, resulting often in debilitating pathologies, which 
include blindness (Brattig, 2004). In addition to its severe 
pathological effects, onchocerciasis causes serious socio-
economic problems and life-long human suffering. A 
number of strategies have been used to control the 
disease over the past years aimed at targeting the vector 
and the parasitic stage of O. volvulus in the human host. 
Nowaday, only ivermectin (IVM) is recommended for 
chemotherapy and for mass drug administration (Cupp et 
al., 2011). An ideal anti-onchocercal agent would be one 
free from any toxicity, potent against adult worms and cost 
effective. As of date, there is no drug that meets these 
criteria. IVM is unfortunately, only a microfilaricide, and 
also kills Loa loa microfilariae in blood, a situation that 
often leads to encephalopathy in patients with high L. loa 
microfilariae load (Gardon et al., 1997). This drug is also 
used as long-term treatment until the destruction of adult 
worms, which can live up to 15 years. This may lead to 
patients’ noncompliance and drug resistance in the 
parasite. This resistance has been reported in parasitic 
nematodes in veterinary medicine and may extend to the 
O. volvulus (Osei-Atweneboana et al., 2007). These 
challenges coupled with known adverse effects of IVM to 
human have prompted an urgent search for drugs that 
would also kill adult worms (Churcher et al., 2009).  

The use of herbs as medicine is the oldest form of 
healthcare known to humanity and has been used in all 
cultures throughout history (Barnes et al., 2007). This 
practice was passed down through oral history based on 
plants efficacy and safety for treating particular diseases 
and eventually was recorded in herbal classics (Maoxuan 
et al., 2020). The medicinal value of plants lies in some 
chemical substances with drug-like properties that 
produce medicinal effect (Pan et al., 2013), such as 
inhibition of viability, motility and fecundity. Due to the wide 
structural variations and the heterogeneous effects of 
phytoconstituents, different kinds of mechanism of action 
can occur. However, several natural products appear to 
exert their anthelminthic activity by mitochondrial inhibition 
(Sakai   et   al.,   2012).   Others   by   inhibition    of    tubulin 
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polymerization and blocking glucose uptake (Jain et al., 
2011). Any destruction of the mucopolysaccharide 
membrane of parasites expose the outer layer restricting 
their movement which may cause their paralysis and death 
(Chandrashekhar et al., 2008). Drug discovery from 
medicinal plants continues to provide an important source 
of new drugs and drug leads (Panda et al., 2019). Today 
this discovery effectively passes by an ethnobotany and 
ethnomedical studies (Thirumalai et al., 2009). It is with 
this observation that this study has been kind enough to 
investigate and prove ethnomedicinal value of some anti-
filarial medicinal plants claimed by Ngaoundere’s 
traditional healers: first as a result of effort to document 
traditional methods to treat filariasis; then, by plant 
chemical analysis to scientifically assess their claim 
medicinal properties; and finally through in vitro screening 
at plant extract concentrations equivalent to the doses of  
drugs traditionally given to patients, using bovine filarial 
nematode Onchocerca ochengi. The plants used in this 
study include, Vernonia guineensis Benth., Vernonia 
tonoreana Oliv., Psidium guajava Linn., Senna alata Linn. 
and Acanthospermum hispidum DC., were provided during 
the present study by traditional healers. They are known 
throughout the literature for their multipurpose therapeutic 
effects, but their antifilarial properties had never been 
assessed.  

Even though great apes are suitable surrogate hosts for 
O. volvulus (Eberhard et al., 1995), they can no longer be 
used for infection experiments due to ecological and 
ethical reasons. Since it is not possible to conduct 
research on humans, the natural host for the parasite for 
ethical considerations, an appropriate animal model is 
needed. The filarial nematode O. ochengi, a parasite of 
cattle in tropical and subtropical regions of Africa is most 
closely related species to O. volvulus. The two species 
share Simulium damnosum as a vector. Due to these 
parallels in their close biology, O. ochengi serves as an 
animal model for O. volvulus (Achukwi et al., 2004). This 
suggests that the recorded efficacy of a given drug in O. 
ochengi might be extrapolated on the human parasite 
(Ndjonka et al., 2013). Consequently, bovine model is 
usually used in Cameroon aimed at studying different 
aspects of onchocerciasis research, include filicide drug 
screening (Ndjonka et al., 2011; Dikti et al., 2017). 
 
 
MATERIALS AND METHODS 
 
Ethnobotanical survey 

 
Study area 

 
An ethnobotanical survey on pre-undetermined traditional 
healers sample was conducted with the aim to gather 
medicinal plants used against onchocerciasis/filariasis. 
The  enquiries  were  done  from  May  to   June   2016   in 
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 Figure 1. Map of Ngaoundere showing the study area. 

 
 
 
Ngaoundere (latitude 7°25.372’ N, longitude 13°32.566 ‘E 
and altitude 1093 masl; Figure 1). Mainly in « Petit marché 
» and « Sabongari forêt » traditional drug markets, the 
important places for selling and buying folk medicine 
products. Ngaoundere is the county town of Adamawa 
Region in Cameroon. This region of about 62,000 km2 is a 

transition zone between forest South and Savannah North. 
The Adamawa Region belongs to the high altitude of 
Guinean savannah agro-ecological zone. The climate is 
tropical and characterized by two seasons: rainy season 
(April-October) and dry season (November-March) with an 
annual  rainfall  of  about  1500  mm,   the   average   annual 



 

 

 
 
 
 
relative humidity of 70% and the average annual 
temperature of 22°C. Adamawa native human population 
include Gbaya, Mbororo, Mboum, Babouté, Dii, Haoussa, 
Tikar, Péré, Mambila, Peuhl, and Kaka. The vegetation is 
represented by crops, ornamental plants, hedge plants 
and native plants (Dongock et al., 2017). 
 
 
Ethnobotanical data collection 
 
Ethnobotanical survey was done on selected target 
traditional healers with the help of investigator driven semi-
structured questionnaires (Appendix 4). To facilitate 
exchange, local dialects were used with the help of 
suitable interpreters in Mboum, Podoko, Mandara, 
Babouté, and Fulfuldé languages. Each traditional 
medicine practitioner was interviewed once. Each 
questionnaire was subdivided into three sections. The first 
part dealt with respondent’s identity (age, sex, ethnic 
group, mother tongue, source of knowledge, duration of 
practice, formal education, etc.). The second answers 
healer’s knowledge on filariasis/onchocerciasis using 
question such as local names of filariasis, their mode of 
transmission, diagnostic means and symptoms. Third 
section dealt with medicinal plants used against 
filariasis/onchocerciasis (French and local names, plants 
parts and recipes used, herbal preparations, traditional 
solvents, extraction methods, for example, boiling, 
soaking, infusion etc.). Other questions concerned side 
effects, storage methods, mode of administration, and 
dose of administration. After data collection, each plant 
was photographed (Android phone) and herbarium 
specimen was taken for identification in Ngaoundere 
University (Department of Biological Sciences) and finally 
National Herbarium of Yaoundé, Cameroon (Voucher 
number). Frequency index of plants species was 
calculated using the following formula: 
 
FI = FC/N × 100 
 
Where, FC is the number of informants who mentioned the 
use of the species, and N is a total number of informants. 
 
 
Phytochemical analysis 
 
Plant materials collection and chemicals 
 
Fresh plant materials from 05 of 15 investigated medicinal 
plants were selected and harvested around 7h00 GMT+1 
according to data from ethnobotanical surveys. Harvests 
were done at Ngaoundere University campus, Dang, at the 
foot of Mount Ngaoundere, and from Mbé sub-division in 
Adamawa region from June to September 2016 (Figure 1). 
From V. guineensis, S. alata and V. tonoreana, we 
harvested leaves and  roots;  from  P.  guajava,  parts  used 
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were leaves, roots and stem barks and whole plant for A. 
hispidum. The collected materials were washed thoroughly 
with tape water and dried at room temperature. They were 
then ground to fine powder with the mortar and sieved (Ø 
0.43 mm) such as described by Ndjonka et al. (2011). 
Dimethylsulfoxide (DMSO), sodium bicarbonate 
(NaHCO3), sodium carbonate (Na2CO4) and phosphate 
buffered saline (PBS) solution (0.72 g Na2HPO4, 0.12 g 
KH2PO4, 4 g NaCl, 0.1 g KCl in 0.5 L water; pH = 7.4) were 
purchased from AppliChem (Darmstadt, Germany). 
Unless otherwise specified, the remaining chemicals were 
obtained from Sigma-Aldrich (Deisenhofen, Germany). 
 
 
Preparation of crude extracts 
 
The crude extracts were performed following Ndjonka et 
al. (2011). Briefly, the ground materials of each plant parts 
were weighed (KERN 440-45N; max = 1000 g; d = 0.1 g; 
Balingen-Germany) and soaked for 48 h in solvents 
include distilled water, ethanol 96%, methanol ≥98%, 
methylene chloride ≥98% and methanol/methylene 
chloride (1:1, v/v) to a total of 50 mixtures done at the ratio 
1/10 (w/v). After 48 h, these mixtures were centrifuged 
(3500 × g, 10 min; Eppendorf AG Centrifuge 5804; max 
speed = 14000 min-1; Hamburg-Germany) and filtered 
(Whatman N° 1 filter paper). The clear filtrate was 
evaporated in an oven (Memmert GmbH+Co.KG, 
Schwabach-Germany) at 40°C. The dried crude extracts 
were then weighed (HZT-A+300; max = 300 g; d = 1 mg, 
Buenos Aires-Argentina), the percentage yield calculated, 
and stored at +4°C in a refrigerator (BOMANN A+) until 
need. For further investigation the dried plant extracts 
were dissolved in 5% DMSO diluted in distilled water to a 
final concentration of 100 mg/mL, vortexed (Heidolph 
Instruments, Reax top, Schwabach-Germany) and kept at 
+4°C until need. 
 
 
Phytochemical qualitative analysis 
 
The phytochemical analysis of 1 mL of each plant extract 
was carried out for presence of biomolecular responsible 
for toxicity on worms using the standard physico-chemical 
methods (Onyegeme-Okerenta et al., 2017). The 
components researched included: phenolic compounds, 
tannins, flavonoids, terpenoids, leucoanthocyans, 
saponins, deoxyoses, alkaloids and irridoids. 
 
 
Quantitative determination of the chemical 
components 
 
Total phenolic compounds were determined following 
Folin-Ciocalteu (FC) method used by Boizot and 
Charpentier (2006). To 100 µL of each sample, 500  µL  of  
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FC reagent were added, followed by 400 µL of Na2CO3,7% 
w/v. Final solution was shaken and incubated in dark for 
10 min. Absorbance at 760 nm was read on UV 
spectrophotometer (Thermo scientific, Genesys 10S UV-
VS) against a blank that contained distilled water instead 
to sample. The results were expressed as milligram of 
gallic acid equivalent per gram of dry plant material (mg 
GAE/g PM) referring to standard curve of gallic acid 
titration’s equation (y = 0.0198x-0.034; R2 = 0.9961).  

The quantity of condensed tannins was determinate 
according to the method of vanillin in acid medium as 
described by Ba et al. (2010). The vanillin reagent was 
prepared by mixing at equal volume of 8% (v/v) 
hydrochloric acid (HCl) and 4% (m/v) vanillin in methanol. 
To 200 µL of sample was added 1 mL of vanillin reagent 
previously kept at 30°C. The mixture was shaken and kept 
in dark at room temperature for 20 min. The absorbance 
was measured at 500 nm on a spectrophotometer against 
a blank made up to a 1:1 mixture of 37% methanol and 8% 
HCl. Total condensed tannins were expressed as 
milligram catechin equivalent per gram of dry material (mg 
CE/g DM) referring to standard curve of catechin titration’s 
equation (y = 0.0016x+1E-04; R2 = 0.9912).  

Total flavonoid contents were measured by using 
aluminium chloride colorimetric method (Bahorun et al., 
1996). In practice, 1 mL of standard solution of rutin or 
appropriately diluted sample was added to a volumetric 
flask containing 1 mL of AlCl3 (2%) prepared in methanol 
and mixed thoroughly. After 30 min at room temperature, 
in shade, absorbance was read (430 nm) on a 
spectrophotometer against a blank that contained distilled 
water. Total flavonoid contents in plant extracts were 
determined as mg rutin equivalent per gram of dry weight 
(mg RE/g DW) referring to standard curve of rutin titration’s 
equation (y = 0.0162x-0.0567; R2 = 0.9864). All 
quantitative analysis were done in triplicate. 
 

 
Biological screening assay 

 
Isolation of Onchocerca ochengi adult worms 

 
Worms’ isolation was done according to the process 
described by Cho-Ngwa et al. (2016) with minor 
modifications. In practice, naturally infected skin pieces 
from the umbilical area of cattle (mostly females) 
containing palpable nodules were collected from 
Ngaoundere II slaughterhouse. Samples were taken 
directly to the laboratory. The skin pieces were thoroughly 
washed with tap water (containing 10% NaOCl), drained 
and totally sterilized with 70% ethanol and left to 
evaporated in laminar flow hood sterile environment 
(Analytik Jena US, UVP PR2 Workstation-USA). Nodules 
were carefully excised using a scalpel blade, and the 
recovered pale orange-yellow worms masses submerged 
directly   in   PBS   solution   supplemented   with    penicillin/ 

 
 
 
 
streptomycin (100 U/100 µg/mL) in Petri dishes (Ø 60 
mm). The Petri dishes containing the worms were 
incubated (CO2-Inkubator C16, Germany) for 1 h at 37°C 
under an atmosphere of 5% CO2 in humidified air (culture 
condition). Thereafter, the adult male worms were taken 
from the solution using a thin holder, put in a drop of PBS 
contained on slide and observed under a 
stereomicroscope (Wild M5A; X6, X12, X25, X50-
Switzerland) to determine their viability. Only the motile 
and undamaged worms were washed three times in PBS 
and twice in RPMI-1640 culture medium supplemented 
with penicillin/streptomycin and 2 mg/mL NaHCO3 for 
bioassays. 
 
 

Determination of plant extracts concentrations 
 

During the ethnobotanical assay, healer’s medicinal drugs 
(Appendix 3: soaking, boiling, infusion) were collected to 
determine the quantity (g) of active substance in a volume 
(mL) of drug prescribed to patients. Knowing that, the 
concentration is linked to dose by the following formula:  
 

C = P*D/V  
 

Where, C, Concentration (g/mL); P, body weight (kg); D, 
dose (g/kg); V, volume (mL), and assuming the average 
weight of an adult person (75 kg), and the mass (g) of 
active compound obtained by evaporating the volume (mL) 
of herbal drug prescribed to patients, the concentrations 
relative to the doses of plant preparations were calculated, 
and varied from 300 µg/mL to 4 mg/mL. The minimum and 
maximum concentrations from local medicine range of 
doses were respectively obtained as follows, Cmin = 
75*0.0008/200; Cmax = 75*10.67/200 
 
 

In vitro screening assay of Onchocerca ochengi adult 
males 
 

Assays were done as previously described by Ndjonka et 
al. (2011) and slightly modified. Six worms were incubated 
with plant extracts in RPMI-1640 at lowest (300 µg/mL) 
and highest (4 mg/mL) plant concentrations relative to 
minimum (0.0008 g/kg) and maximum (10.67 g/kg) doses 
of phytotherapeutic drug given by healers. Assays were 
done in independents triplicate determinations at 37°C for 
72 h in an incubator in culture condition. DMSO (0.015 and 
0.2%) in RPMI was used as negative control, and IVM 
powder dissolved in distilled water as positive control (300 
µg/mL). Plant extracts were classified according to 
mortality rate as: active (>75%), fairly active (50-75%) and 
weakly active (<50%). 
 
 

Worm mortality determinations 
 

The   3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl   tetrazolium 
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Figure 2. The aspects of O. ochengi males before and after MTT/formazan assay. 

 
 
 
bromide is yellow tetrazolium salt (MTT) that is converted 
into blue formazan by dehydrogenases of live cells. 
Worm’s mortality was checked using MTT colorimetric 
assay previously used on cells and then scored on filarial 
(Megnigueu et al., 2020). Worms were washed three times 
in PBS and placed under sterile conditions in well of a 24 
well plates. The wells contained 500 µL of 0.5 mg/mL MTT 
(prepared in PBS) in RPMI-1640 and incubated (37°C, 
CO2 5%) for 30 min. Worm viability was taken as inhibition 
of formazan formation relative to negative control. Worms 
with blue coloration (under stereomicroscope) were 
estimated to  be  alive,  while  those  with  yellow  coloration  

were considered dead (Figure 2). 
 
 
Collection of data and analysis 
 
The GraphPad prism program 5.0 software was used to 
set out the plots. Data from ethnobotanical assay were 
analyzed using descriptive statistics with XLSTAT 
2016.02.28451. The filaricidal activity data were subjected 
to ANOVA procedure. Tukey’s test at p = 0.05 was applied 
for mean separation. The agglomerative hierarchical 
clustering   dendrogram   of   pharmacological   and   phyto-

Figure 2 

   

 

Figures 3 

Alive O. ochengi adult males beforele  MTT assay 
(X50). (12 M(4608*2592) 16:9)

Alive O. ochengi adult males after MTT assay 
(X50). (12 M(4608*2592) 16:9)

Death O. ochengi adult males after MTT assay 
(X50). (12 M(4608*2592) 16:9)
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Figure 3. Socio-demographic structure of respondents. TI, Traditional initiation; FH, family heritage. 

 
 
 
chemical assays were done to explain plant extract mode 
of action. 
 
 
RESULTS AND DISCUSSION 
 
The present study focused on validating the primary use of 
some Cameroonian medicinal plants to treat 
onchocerciasis/filariasis. Among the 15 cited plant 
species, 5 had never been assessed for anti-filarial 
properties. However, their aqueous, ethanol, methanol, 
methylene chloride and methanol-dichloromethane 
extracts (AE, EE, ME, McE and M-McE) were screened for 
anti-onchocercal properties before their chemical contents 
were carried out. It is also important to note that there is 
no data from reported plants with ethnobotanical usage in 
the cure of filariasis as well as onchocerciasis in this 
region. 
 
 
Ethnobotanical survey 
 
Socio-demographic structure of informants 
 
Figure 3 shows the socio-demographic structure from 
investigation done in « Petit marché » and « Sabongari 
forêt » open markets. It revealed that Podoko and Mandara 
(from the Far North region of Cameroon), the well-known 
tribes in traditional medicinal practices in urban 
environment in Cameroon, were the most popular. It was 
also observed that the medicinal knowhow is mostly 
handed by men. This is because the whole number of 
respondents selling in these markets was men, unlike 
women informants who practiced at home. In this part of 
country, it is culturally forbidden for women to stay for a 
long time outside of home. On the other hand, the 38 
registered respondents were aged ranging from 27 to 80 
years, and  the  majority  around  [55 : 70[ years  old.  About 

76.31% of them inherited their knowhow from the 
ancestors. This means that traditional practices are 
detained and handed down by the ancestors. This result is 
similar to that reported by Dasylva (2001) in Dakar 
markets. In addition, the youngest informants were aged 
falling in the modal class of healers’ experience ranged 
[20:30[ years old. The knowhow of any recipe in folk 
medicine is a family secret which is orally transmitted from 
generation to generation. Consequently, it is necessary to 
be mature and trustworthy to get medicine knowledge. 
This is probably an indication of how long it takes for that 
knowledge is acquired or the reason why it is not readily 
passed to the younger generations. So, it is necessary to 
document it before it disappears. The observed pattern of 
knowledge transfer was previously reported by Muthee et 
al. (2011). Besides this the surveys indicates that 
informants formal education is low compared with the 
average national adult literacy of 75% in Cameroon 
(http://knoema.com>topics>Education). But tradiprac-
tioners’ formal education correlated that of Far North 
region (<40%) from where come the majority (65.79%) of 
healers. 
 
 
Healers’ awareness of onchocerciasis or filariasis  
 
Healers’ awareness of onchocerciasis/filariasis evaluation 
showed full knowledge on filariasis and associated 
symptoms. Around 55, 30 and 5% of Podoko respectively 
supported « Vitchitchoué », « Vijitchoua » and « Tandjaoda 
» as filariasis name in their native language. Mandara 
healers called it « Bitcha » (60%) and « Vitcha » (20%). 
Both 100% of Babouté and 66.66% of Mboum locally 
called filariasis « Filet ». No Hinaré informants mentioned 
the name of disease in first language. The confusions 
between « Vitchitchoué » and « Vijitchoua », and « Bitcha 
» and « Vitcha » might be the errors of pronunciation, while 
« Filet » might be  a  borrowed  French  word.  Filariasis  is  



 

 

 
 
 
 
seemed to be well known, probably because it is one of 
the most vulgar illnesses. There is a significant association 
of this awareness to healer’s knowledge on filariasis local 
name and the frequency index (FI) of plant provided. 
Likewise, the interviewed formal education significantly 
correlated to their low knowledge on onchocerciasis. This 
knowledge also correlated with respondent gender (p = 
0.005). In contrast, no significant association was 
observed for age, experience year and formal education to 
their knowledge on onchocerciasis. Thus, it appears that 
although dangerous, onchocerciasis is not popular as 
malaria, HIV/AIDS, or tuberculosis. Thus there is an urgent 
need for deep communication about this illness. 
 
 
Botanical characteristics and diversity of anti-filarial 
plant recipes  
 
The 15 quoted plant species are from 10 different families. 
They are usually harvested from their natural habitat by 
healers. However Euphorbia hirta was seen to be grown 
near the healers selling place garden (Appendix 3). 
Botanical name, local name, habit, plant part used, 
voucher number, FI of registered plants are represented in 
Table 1. The highest number of plant used belong to the 
family Asteraceae (50%) followed by Combretaceae 
(20%). From the plant habit, herbs are most commonly 
used. From our online search on the plant used against 
filariasis, almost members of the cited families were 
previously reported to have anti-filarial properties. So, the 
polycarpol from Polyalthia suaveolens (Annonaceae) was 
demonstrated to be active against Onchocerca gutturosa, 
E. hirta (Euphorbiaceae) and Anogeisus leiocarpus 
(Combretaceae) on O. ochengi, Neurolaena lobata 
(Asteraceae) against Brugia pahangi, Caesalpinia 
bonducella (Fabaceae) against Brugia malayi and Pimenta 
dioica (Myrtaceae) against B. malayi (Ndjonka et al., 
2013). Samje et al. (2014) reported the efficacy of Morinda 
lucida and Craterispermum laurinum (Rubiaceae) against 
O. ochengi. The conducted ethnobotanical surveys of 
medicinal plants used against lymphatic filariasis in South 
Africa by Kamoreng et al. (2017) also reported the usage 
of Euphorbiaceae, Fabaceae, Rubiaceae and Asteraceae 
the most prominent. The frequently use of Asteraceae in 
the present work might be linked to the vegetation of study 
area which is represented by crops, ornamental plants, 
hedge plants and native plants (Dongock et al., 2017). In 
addition, the gotten knowledge from traditional medicine is 
the result of a long process of trial and error, so the most 
available plant can be more experimented and 
consequently used and transmitted through the 
generations. Moreover, Asteraceae have been one of the 
most studied plant families, in large part due to the 
promising chemical compounds produced by this group 
(Evani et al., 2008).  

The most  frequently  plant  parts  used  by  healers  were 
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roots (31.58%), followed by the whole plant (28.95%), 
leaves (26.32%) and the bark (2.63%). Plant parts were 
mostly harvested at morning (66%), but there is not 
significant association between plant part collection period 
and plant organs collected (p = 0.493). It is yet known that, 
the chemical availability in plant organ depends on the 
moment of day, though others parameters step in. The 
preference towards roots may be linked as well as to their 
availability throughout the year and their assumption as 
« strong medicine » by traditional healers. Moreover, 
synthesized molecules in leaves are stored in root and 
favoring it according to the time of harvest. Similar results 
were obtained by Muthee et al. (2011). However, the use 
of underground parts or entire plants is dangerous for the 
existence of plant species from both ecological point of 
view and the survival of the plant species. The most 
commonly reported herbal preparation methods were 
boiling and trituration (26.32%), followed by infusion 
(23.69%) and soaking (13.19%). It was observed that 
recipes are prepared in association with some ingredients 
include natron (dehydrated sodium carbonate, 
Na2CO3·10H2O) (Table 1). The administration route is 
usually oral. The investigation of Mzizi et al. (2016) toward 
medicinal plants used to cure LF in South Africa also 
indicated oral route as the most prominent road of herbal 
administration. This medication order may because 
filariasis are parasitic infections located in inner organs, to 
reach them, any product must go through digestive tract in 
order to make it easier to assimilate and to facilitate its 
action. No exact dose was reported by informants, but the 
use of units of measure such as pinch, handful, teaspoon, 
cup, etc., for medical prescription illustrate the existence of 
therapeutic doses and toxicity notions in this healthcare 
system. That would justify the fact that no toxic effect has 
been reported globally. 
 
 
Phytochemical analysis 
 
Extraction yields 
 
Figure 4 shows the yield of extract from 50 studied plant 
extracts. It varies from 1.02 to 30%. The mean yield of all 
plant extract is 10.36%. According to solvent of extraction, 
plant part, plant and extract, the highest average of yield 
extractions respectively came from ethanol (13.73%), 
stem bark (15.97%), guava (14.94%) and dichloromethane 
extract of V. tonoreana (30%). These results are more or 
less comparable to the yield obtained with hexane, 
dichloromethane and methanol extracts of Tragia 
benthami and Piper umbellatum leaves, roots and seeds 
showed on the one hand the percentage variation yield 
from one extract to another and on the other hand highest 
yield of non-polar solvents than polar one (Cho-Ngwa et 
al., 2016). In opposite of the present work, Bero et al. 
(2011) showed the  highest  yield  of  ethanol  and  aqueous 
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Figure 4. Yields of extracts from screened plants. SaL, S. alata leaves; VtL, V. tonoreana leaves; PgL, P. guajava 
leaves; VgL, V. guineensis leaves; SaR, S. alata roots; VtR, V. tonoreana roots; PgR, P. guajava roots; VgR, V. 
guineensis roots; AhWp, A. hispidum's whole plant; PgSb, P. guajava stem barks; AE, EE, ME, McE and M-McE 
are respectively aqueous, ethanolic, methanolic, methylene chloride and methanol-methylene chloride extracts. 

 
 
 
Table 1. Ethnobotanical data of antifilarial plants used by traditional medicine practitioners of Ngaoundere, Cameroon. VSN, Voucher specimen number; FI, frequency index; PPU, plant part 
used; V, Mb, F, P, M, H, plant name in Babouté, Mboum, Foulbé, Podokop, Mandara and Hinaré respectively; L, leaf; R, root; B, bark; Wp, whole plant. 
 

Family name Scientific name Local name VSN Habit PPU Forms of preparation FI 

Annonaceae 
Annona senegalensis 
Pers. 

ApanghaMb, Doukoudjé 
LadéF, GananakaP 

n°7783 SRF/Cam Shrub R, B Drink dried boiled roots or fresh barks 7.89 

Asteraceae 

Tithonia diversifolia 
Hemsl 

FleurM / Shrub L To have a bath of boiled fresh leaves 2.63 

Acanthospermum 
hispidum DC. 

ToutsiF, Takmaya wadéP n°6581 SRF/Cam Herb Wp Rub the body with crushed fresh plant or bathe with boiled dried plant 10.53 

Emilia coccinea Sims. Ndam horaMb / Herb L Chew fresh leaves or apply paste to the whole body 5.26 

V. tonoreana Oliv. MagraïP n°6574/SRFK Shrub L, R 
Drink mixture of root powder and lukewarm pap, or soaked root 
powder or chew raw leaves and swallow 

13.16 

Vernonia guineensis 
Benth. 

AbrissaP, HoudéiréM, 
IbilissiF, 

n°16487/SRF/Cam Shrub L, R 
Drink boiled dried root or mixture of root powder to lukewarm tea or 
chew the raw leaves and swallow 

10.53 

Fabaceae Senna alata L. WabraihiF, MekadjouV n°57704 HNC Shrub L 
Rub the mixture of the powder and Vaseline, or the mixture of fresh 
leaves and natron on the body 

13.16 

Caricaceae Carica papaya L. 
BangousP, Yo’o toroV, 
BamousM 

n°18647 HNC Tree L, R 
Drink soaked fresh leaves or roots; drink soaked leaves powder in 
lukewarm solvent; drink boiled fresh roots 

7.89 

Combretaceae 
Anogeisus leiocarpus 
(DC) Guill & Perr 

Ignam wallF / Tree R Drink soaked dried root powders 2.63 
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Guiera senegalensis 
J.F.Gmel. 

DjélokiF n°21818/SRF/Cam Tree R Drink soaked fresh roots 2.63 

Euphorbiaceae E. hirta L. 
Galiama chouakaP, 
Kossam polaF 

n°27952/SRF Herb Wp Drink the mixture of plant powder to tea or pap 5.63 

Liliaceae Aloe vera (L.) DarakMb n°87406/HNC Herb L Apply the sap on the body 2.63 

Myrtaceae Psidium guajava L. GoyafaP n°2884/SRFK Tree L, R 
Take bathe with the mixture of guava, mango and pawpaw tree fresh 
leaves ; drink boiled leaves or soaked root 

2.63 

Polygalaceae 
Securidaca 
longepedonculata Fres. 

AlaliF n°10 HNC Tree R Drink the mixture of powder to pap 2.63 

Rubiaceae 
Mitracarpus hirtus (L.) 
DC 

GnargnargalF, M n°51743/HNC Herb Wp 
Drink the powder mixed to lukewarm solvent; rub the mixture of 
powder and oil or cow butter and yellow stone 

10.53 

 

 
 
 
preparations than methylene chloride of 10 plant 
species with yields ranging from 0.2 to 16.4%. The 
difference of plant extraction yields might be 
caused by the distinct cellular structures, foliage 
and/or the different dimensions of the cells. 
Amongst other contributing factors affecting 
efficiency of the extraction are part, structure and 
plant species as well as chemical composition, 
polarity of solvents used for extraction, method and 
procedure of plant extraction (Sultana et al., 2009). 

 
 
Qualitative and quantitative chemical content 
of plant extracts 

 
The phytochemical components were investigated 
as a scientific assessment of the claim of 
therapeutic potency. Globally, the extract chemical 
profile varied from plant part and/or solvent used 
for extraction. As summarized in Table 2, the 
prominent metabolites were phenolic compounds, 
tannins, terpenoids and saponins. Amongst 
solvents and plant parts, EE and ME  (51.11%)  and 

stem barks (62.22%) showed the best frequency of 
chemical. Leucoanthocyans were only found from 
guava extracts. All the components checked in this 
study were reported in A. hispidum (Harekrishna et 
al., 2010), P. guajava (Barbalho et al., 2012; Luber 
et al., 2015) and S. alata (Onyegeme-Okerenta et 
al., 2017) preparations. In our scrutiny of literature, 
we did not find data from phytochemical profile of 
V. tonoreana.  

The Tables 3, 4 and 5 summarize the chemical 
constituents of phenolic compounds, condensed 
tannins and flavonoids in this order. M-McE from P. 
guajava root (PgR) contained the highest quantity 
of phenolic compounds (40.64), while AE of PgR 
contained the highest content of tannins (12.23). 
The highest content of flavonoids (10.59) was 
found in M-McE of V. tonoreana leaves.  

The qualitative and quantitative variations in 
phytochemical components across and within plant 
species are attributed to seasonal and plant 
maturity variation, geographical origin, genetic 
variation, growth stages, part of plant utilized and 
postharvest drying and storage. 

Anti-filarial activity against Onchocerca 
ochengi 
 
All the screened plant extracts shown 100% 
worms’ mortality at 4 mg/mL. While, except P. 
guajava and V. tonoreana, none extract from S. 
alata, V. guineensis and A. hispidum exhibited full 
activity on O. ochengi at 300 µg/mL (Table 6). We 
are, however, only interested to the results at the 
lowest plant extract concentration. Ivermectin 
showed full worms’ mortality, but no mortality was 
observed with DMSO (0.015 and 0.2%). Generally, 
these plant scored worms’ mortality according to 
plant part and/or solvent used for extraction. This 
report is in agreement with the works of Iyamah 
and Idu. (2015) showing the highest activity of 
dichloromethane crude extract of M. moridoides 
than ethanol crude extract reducing parasitaemia 
and the best activity of guava stem barks aqueous 
extract than leaves and fruits against Chloroquine-
sensitive Plasmodium falciparum D10 strain. This 
discontinued effect of plant extracts was also 
observed by Samje et al. (2014) on M. lucida and 
C.   laurinum.   They   showed   that    the    methanol
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Table 2. Phytochemical profile of fifty extracts of plants. +, Present; -, absent; L/R, leaves/roots; L/R/Sb, leave/roots/stem barks; Wp, whole plant; AE, EE, ME, McE 
and M-McE are respectively aqueous, ethanolic, methanolic, methylene chloride and methanol-methylene chloride extracts. 
 

Extracts 
Plant 

Parts 

Secondary metabolites Total 

Terpenoids Alkaloids 
Condensed 

tannins 
Flavonoids Saponins 

Phenolic 
compounds 

Leucoanthocyan Deoxyoses Irridoids L R Sb 

S
. a

la
ta

 

AE L/R -/- -/- +/+ +/- -/+ +/- -/- -/- -/- 3 2  

EE L/R -/+ +/- +/+ -/+ -/+ +/+ -/- -/- +/- 4 5  

ME L/R +/+ +/- +/+ -/+ -/- +/+ +/- +/+ -/- 6 5  

McE L/R +/+ -/+ +/- -/- -/- -/+ -/- -/- +/- 3 3  

M-McE L/R -/+ +/- +/+ -/+ +/- +/+ -/- -/- -/- 4 4  

               

P
. g

ua
ja

va
 

AE L/R/Sb -/+/- +/-/+ +/+/+ +/-/+ +/-/- +/+/+ +/+/+ -/-/+ -/-/- 6 4 6 

EE L/R/Sb +/-/+ -/-/+ +/+/+ -/-/- +/+/- +/+/+ +/+/+ -/-/+ -/-/- 5 4 6 

ME L/R/Sb -/-/+ -/+/+ +/+/+ -/-/+ -/-/+ +/+/+ +/+/+ -/+/+ -/-/- 3 5 8 

McE L/R/Sb -/-/- -/+/- +/+/+ -/-/- -/-/- +/+/+ -/-/- +/-/- -/-/- 3 3 2 

M-McE L/R/Sb -/+/+ -/-/- +/+/+ -/-/- -/+/+ +/+/+ -/+/+ -/-/+ -/-/- 2 5 6 

               

V
. t

on
or

ea
na

 AE L/R +/- -/- +/+ -/- +/+ +/+ -/- +/- -/+ 5 4  

EE L/R +/- +/- -/- +/+ -/- +/+ -/- -/+ +/+ 5 4  

ME L/R +/- -/- +/+ +/- -/- +/+ -/- -/- +/- 5 2  

McE L/R +/- -/- +/+ +/- -/- +/+ -/- -/- +/- 5 2  

M-McE L/R +/- -/- +/+ +/- -/- +/+ -/- -/- -/- 4 2  

               

V
.g

ui
ne

en
si

s 

AE L/R -/- -/- -/+ -/- +/+ +/+ -/- -/- -/+ 2 4  

EE L/R +/- -/+ +/+ -/+ +/- +/+ -/- +/- +/- 6 4  

ME L/R +/- -/- +/+ +/- +/+ +/+ -/- +/- -/- 6 3  

McE L/R +/- -/- +/+ -/- -/- +/+ -/- -/- +/- 4 2  

M-McE L/R +/- -/- +/+ -/- -/- +/+ -/- -/+ -/- 3 3  

               

A
. h

is
pi

du
m

 AE Wp + - + + + + - + + 7   

EE Wp - - + - + + - - - 3   

ME Wp - + + - - + - - - 3   

McE Wp - + - - - + - - - 2   

M-McE Wp - + - - - + - + + 4   

 
 



 

 

Int. J. Mod. Biol. Res.          23 
 
 
 

Table 3. Quantity of phenolic compounds in plant extracts. SEM, Standard error mean taken from three triplicate experiment; nd, non-detected; GAE, gallic acid 
equivalent; SaL, S. alata leaves; VtL, V. tonoreana leaves; PgL, P. guajava leaves; VgL, V. guineensis leaves; SaR, S. alata roots; VtR, V. tonoreana roots; 
PgR, P. guajava roots; VgR, V. guineensis roots; AhWp, A. hispidum’s whole plant; PgSb, P. guajava stem barks; AE, EE, ME, McE and M-McE are respectively 
aqueous, ethanol, methanol, methylene chloride and methanol-methylene chloride extracts. 
 

Extracts 
Phenolic compounds (mg GAE/g DM)±SEM 

SaL VtL PgL VgL SaR VtR PgR VgR PgSb AhWp 

AE 6.62±0.00 8.01±0.03 13.33±0.00 11.31±0.00 Nd 2.71±0.03 1.90±0.03 8.27±0.03 28.43±0.00 7.29±0.03 

EE 8.54±0.00 5.30±0.00 16.58±0.03 12.68±0.00 7.64±0.03 2.32±0.00 34.16±0.03 18.23±0.00 38.65±0.03 10.77±0.03 

ME 11.14±0.03 12.96±0.03 2.14±0.03 18.23±0.00 3.28±0.05 3.84±0.00 32.78±0.00 15.54±0.03 3.20±0.03 13.79±0.00 

McE Nd 5.27±0.03 4.24±0.00 1.82±0.05 8.87±0.03 2.36±0.03 4.29±0.09 9.49±0.00 2.66±0.03 3.64±0.00 

M-McE 3.10±0.03 3.42±0.03 5.84±0.03 7.47±0.61 3.10±0.03 5.12±0.03 40.64±0.03 4.26±0.03 6.16±0.00 30.37±0.03 

 
 
 

Table 4. Quantity of condensed tannins in plant extracts. SEM, Standard error mean taken from three triplicate experiment; nd, non-detected; CE, catechin 
equivalent. 
 

Extracts 
Condensed tannins (mg CE/g DM) ± SEM 

SaL VtL PgL VgL SaR VtR PgR VgR PgSb AhWp 

AE 4.90±0.00 2.57±0.58 3.57±0.58 Nd 0.90±0.00 1.23±0.58 12.23±0.58 3.9±0.00 9.23±0.58 8.57±0.58 

EE 2.57±0.58 nd 6.90±0.00 3.23±0.58 2.57±0.58 Nd 5.57±0.58 3.9±0.00 5.23±1.53 3.23±0.58 

ME 1.57±0.58 2.9±0.00 0.90±0.00 2.9±0.00 1.23±0.58 0.90±0.00 10.57±0.58 5.90±0.00 7.57±0.58 6.23±0.58 

McE 2.90±1.00 2.57±0.58 2.57±0.58 0.9±0.00 nd 1.9±0.00 0.90±0.00 2.23±0.58 4.90±0.00 Nd 

M-McE 0.90±0.00 4.90±0.00 3.57±0.58 7.90±0.00 0.90±0.00 2.57±0.58 5.57±0.58 3.90±0.00 3.23±0.58 Nd 

 
 
 

Table 5. Quantity of flavonoids in plant extracts. Quantity of condensed tannins in plant extracts. SEM, Standard error mean taken from three triplicate 
experiment; Nd, non-detected; RE, rutin equivalent. 
 

Extracts Flavonoids (mg RE/g DM)±SEM 

SaL VtL PgL VgL SaR VtR PgR VgR PgSb AhWp 

AE 3.62±0.26 Nd 8.02±0.26 Nd Nd Nd Nd Nd 3.92±0.26 7.26±0.26 

EE Nd 4.68±0.00 Nd Nd 3.32±0.00 7.56±0.26 Nd 8.17±0.26 Nd Nd 

ME Nd 5.44±0.26 Nd 6.20±0.26 1.95±0.00 Nd Nd Nd 3.77±0.00 Nd 

McE Nd 2.41±0.00 Nd Nd Nd Nd Nd Nd Nd Nd 

M-McE Nd 10.59±0.00 Nd Nd 3.62±0.26 Nd Nd Nd Nd Nd 
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Table 6. Mortality rate at 72 h post-treatment against Onchocerca ochengi of plants used in folk medicine by Ngaoundere people to cure filariasis. The mortalities are 
expressed as mean ± standard error of mean (SEM) of mean of 3 independent replications. Superscript capital letters compare means in a column and small letters 
means in a row. The different letters indicate a significant difference between the extract (p< 0.05). SaL, S. alata leaves; VtL, V. tonoreana leaves; PgL, P. guajava leaves; 
VgL, V. guineensis leaves; SaR, S. alata roots; VtR, V. tonoreana roots; PgR, P. guajava roots; VgR, V. guineensis roots; AhWp, A. hispidum's whole plant; PgSb, P. 
guajava stem barks; AE, EE, ME, McE and M-McE are respectively aqueous, ethanol, methanol, methylene chloride and methanol-methylene chloride extracts. 
 

Extracts 
Worms’ mortality (%) at 300 µg/mL after 72 h ; Mean ± SEM 

SaL VtL PgL VgL SaR VtR PgR VgR PgSb AhWp 

AE 77.8±9.6Cc 83.3±0.0Ccd 55.6±9.6Ab 55.6±9.6Bb 77.8±9.6Bc 44.4±9.6Bb 100.0±0.0Bd 50.0±0.0BCb 100.0±0.0Bd 11.1±9.6Aa 

EE 66.7±0.0BCcd 50.0±0.0Bb 83.3±0.0BCe 88.9±9.6Cef 77.8±9.6Bde 33.3±0.0Aba 100.0±0.0Bf 66.7±0.0Ccd 100.0±0.0Bf 55.6±9.6Bbc 

ME 55.6±9.6BCbc 100.0±0.0Df 77.8±9.6Bde 66.7±0.0Bcd 16.7±0.0Aa 38.9±9.6ABb 100.0±0.0Bf 55.6±9.6BCbc 88.9±9.6Bef 61.1±9.6Bcd 

McE 11.1±9.6Aa 16.7±0.0Aa 100.0±0.0Cd 16.7±0.0Aa 61.1±9.6Bc 22.2±9.6Aa 27.8±9.6Aab 44.4±9.6Bbc 22.2±9.6Aa 16.7±0.0Aa 

M-McE 44.4±9.6Bbc 83.3±0.0Cef 72.2±9.6ABde 61.1±9.6Bcd 33.3±0.0Aab 33.3±0.0ABab 100.0±0.0Bf 22.2±9.6Aa 100.0±0.0Bf 61.1±9.6Bcd 

 Worms’ mortality (%) at 4 mg/mL after 72 h; Mean ± SEM 

AE 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 

EE 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 

ME 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 

McE 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 

M-McE 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 100.0±0.0 

 
 
 
extracts of leaves of both plants had the highest 
anti-onchocercal activity, in contrast, the methanol 
extracts of roots, barks, as well as the hexane and 
dichloromethane extracts of the two plants were 
not active. These results additionally joint those of 
Ndjonka et al. (2011), showing non-toxicity of low 
DMSO concentrations (<5%) on worms.  

The extracts from S. alata displayed an activity 
ranging from 11.1 to 77.8% against O. ochengi. AE 
was the most prominent extracts from both leaves 
and roots. All the parts of this plant revealed the 
presence of tannins as one of the recurrent 
chemical constituent. In parallel work, the 
traditional claim of Cassia alata leaves as 
anthelmintic was confirmed by showing the 
significant activity of ethanol extract on Pheretima 
posthuma and Ascardia galli at the highest 
concentration  of  100  mg/mL  (Anbu  et  al.,  2013). 

From this finding tannins were ascribed to be 
responsible for the observed effects.  

Both V. tonoreana and V. guineensis extracts 
showed bioactivity better in leaves than roots. 
These two plants also displayed weak activity with 
dichloromethane preparations. These results are 
more or less different to those observed by Toyang 
et al. (2012) when assessing the anthelmintic 
activity of V. guineensis aqueous, methanol and 
dichloromethane extracts on Ancylostoma 
ceylanicum and Trichuris muris. They reported that 
only organic extracts from leaves had potent 
anthelmintic activity killing 100% of the adult worms 
at 1 mg/mL in 24 h. In other hand, the investigation 
of anthelmintic potential of ethanol extracts from 
Northern Cameroon plants against Haemonchus 
contortus showed V. tonoreana the only extract 
who    exhibited     complete     egg-hatch     inhibition 

(Monglo et al., 2006). In another work, the same 
extract from plant harvest in Adamawa region of 
Cameroon showed the best activity (LC50 0.107%) 
against infective larval stage of Strongyloides 
papillosus after A. senegalensi extract (LC50 
0.100%) (Musongong et al., 2004). Some species 
of this group namely V. amygdalina and V. 
anthelmintica are known to have anthelmintic 
activity in human ethnomedicine, ethnoveterinary 
medicine and zoopharmacognosy. Monglo et al. 
(2006) and Musongong et al. (2004) and Toyang et 
al. (2012) ascribed respectively the observed 
activity of V. tonoreana and V. guineensis to their 
bioactive components. Chemical studies of the 
Vernonia spp. have shown this genus be a rich 
source of stigmastane glycosides, flavonoids, 
sesquiterpenoids, triterpenoids, alkaloids and 
cardiac  glycosides  (Toyang  et  al.,  2012).  In   the 



 

 

 
 
 
 
present work, the terpenoids, tannins and phenolic 
compounds frequently observed in the two Vernonia spp 
extracts could be responsible to their ability to exhibit 
worm’s mortality.  

A. hispidum extracts showed weak activity against O. 
ochengi. However studies are available from various parts 
of the world showing the anthelmintic efficacy of this 
species. A significant anthelmintic activity has been 
previously reported with both chloroform and 
hydroalcoholic extracts (Mali et al., 2006). Anbu et al. 
(2013) showed on one hand the better anthelmintic activity 
of hydroalcoholic extract than reference samples 
(Piperazine citrate and Albendazole), and on the other 
hand the weak result of petroleum ether extract compare 
to chloroform one. The phytochemical assay subjected in 
the same work revealed only the presence of terpenoids in 
the inactive extract (petroleum ether). In contrast, 
chloroform and hydroalcoholic extracts exhibited the 
presence of tannins, carbohydrates, glycosides, 
flavonoids, saponins and alkaloids ascribed to be 
responsible of the efficiency of these extracts. 
Remarkably, in the present study, only AE which exhibited 
terpenoids got the lowest activity.  

Extracts from P. guajava were globally active and 
recorded great yield of extraction and great variety of 
metabolites and chemical amounts. It is noteworthy that 
guava with one of the lowest FI (2.63) is curiously the most 
active. The only very active non-polar extract and the best 
plant part were respectively McE of PgL and PgSb. 
Therefore, P. guajava spp. stand out in a list of 71 
medicinal plant of interest according to the Brazilian 
Unified Health System (Luber et al., 2015). A scrutiny of 
the literature revealed the following components from 
known anti-filarial plant: β-sitosterol, kaempferol, glycoside 
and luteolin (Nateshan and Venkateswara, 2015), 
consequently identified from P. guajava (Metwally et al., 
2011). Likewise, identified pure compounds from guava 
include gallic acid, epicatechin and gallocatechin 
(Barbalho et al., 2012) were showed to be most efficient 
against O. ochengi (Dikti et al., 2017).  

Generally, all the plant species assessed in the present 
study revealed the presence of wide array of 
phytochemicals assume to be anthelmintic agents. 
Several studies performed to understand plant extract 
mechanism of action is leaning toward secondary 
metabolites (Lorimer et al., 1996; Oliveira et al., 2009) and 
bioactive enzymes (Piyush et al., 2013). Phenolic 
compounds exert their activity by interfering with 
biomembrane to cause cell damage, then leakage of cell 
materials and ultimately death of microorganisms (Abdel 
et al., 2008). Moreover, the dose dependent relationship 
between the concentration of tannin and/or flavonoid 
compounds and anthelminthic activity has been repeatedly 
demonstrated in both in vitro (Molan et al., 2003; Hoste et 
al., 2006) an in vivo studies (Hoste et al., 2006; Terrill et 
al.,   2009).    Tannins    interfere    with    coupled    oxidative  
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phosphorylation thus blocking ATP synthesis in parasites 
(Martin, 1997). They may also bind to the cuticle of 
helminth’s body surface making it immobile causing the 
parasite to become paralysed leading to its death 
(Thompson and Geary, 1995). Isoflavones inhibit the 
enzymes of glycolysis and glycogenolysis and disturb the 
calcium ion homeostasis in the helminths (Das et al., 
2004). It is also admitted that saponins affect the 
permeability of cell membrane of helminths and cause 
vacuolization and disintegration of teguments (Melzig et 
al., 2001). There is vast empirical evidence implicating 
alkaloids of exhibiting anthelminthic activity (Ademola et 
al., 2005; Hoste et al., 2006; Simon et al., 2012). They act 
on CNS and cause paralysis of parasite. Alkaloids act as 
antioxidant and consist of steroids and oligoglycosides, 
which reduces the sugar transport and reduces nitrate 
generation thereby reducing homeostasis which is 
required for larval development (Roy et al., 2010). The 
anthelminthic activity of some plant proteases no longer 
has to be demonstrated. Proteolytic activity of plant 
cysteine proteinases like papain and chymopapain digest 
the nematode cuticle thereby causing larval death (Stepek 
et al., 2006). Recently, Dikti et al. (2017) reported in turn 
the implication of either a pyrogallolyl-type B-ring or a 
gallolyl group from proanthocyanidin derivatives toward O. 
ochengi toxicity. 
 
 
Worms’s mortality associated to phytochemical 
parameters  
 
The dendrogram of Figure 5 groups the plant extracts by 3 
homogeneous class (C1, C2, C3) according to worms’ 
mortality rate and phytochemical factors include, yield of 
extraction, quantity of tannins, flavonoids and phenolic 
compounds. As observed on graph in parallel coordinate 
(Figure 6), members of C1 scored moderate MR, YE and 
quantity of PC and Ta. Nevertheless, they exhibited the 
best Fl content. The C2 showed the lowest values of 
assessed parameters, but better homogeneous. Members 
of C3 showed the best values of MR, YE, Ta and PC 
content, but recorded one of the lowest quantities of Fl. 
The contingency table (Appendix 1) of class and plant 
species showed A. hispidum (80%), V. tonoreana (60%), 
P. guajava (53.33%) respectively associated in this order 
to C1. In contrast, S. alata (50%) and V. guineensis (50%) 
linked to C1 and C2. P. guajava is the best associated to 
C3 (33.33%) (p = 0.040). Furthermore, bark (40%) is 
associated to C1 and C3, leaves (75%) and whole plant 
(80%) are liked to C1 and finally root (50%) to C2 (p = 
0,034). The relationship between worm mortality and 
phytochemical parameters shows YE positively influenced 
on the quantity of both PC and Ta, and consequently the 
MR that might be attributed to these components. 
Moreover, extracts from C2 and C3 with respectively lower 
and best values of estimated parameters show that  MR  is
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Figure 5. Dendrogram of fifty plant extracts. S. alata leaves; VtL, V. tonoreana leaves; PgL, P. guajava leaves; VgL, V. guineensis leaves; SaR, 
S. alata roots; VtR, V. tonoreana roots; PgR, P. guajava roots; VgR, V. guineensis roots; AhWp, A. hispidum's whole plant; PgSb, P. guajava 
stem barks; AE, EE, ME, McE and M-McE are respectively aqueous, ethanolic, methanolic methylene chloride and methanol-methylene chloride 
extracts. AEPgR for example means aqueous extract of P. guajava roots. 

 
 
 

 
 
Figure 6. Graph in parallel coordinate of 3 homogenous classes. MR, Mortality rate; PC, phenolic compounds; Ta, tannins; Fl, flavonoids; 
YE, yield of extraction. 

 
 
 
correlated to chemical values. While, C1 characterized by 
intermediate values of tested parameters regroups weak, 
moderate and potent extracts. All of these comments 
suggest a possible synergistically, antagonistically and 
additively bioactivity manner of these crude extracts which 
are plethora of chemical compounds. It is also the view of 
Athanasiadou et al. (2001) when they claim that the 
notions of synergistic and inhibitory effect of plant bioactive 
compounds would explain the fact that plant with high 
biochemical content being harmless against organisms. 
This is also supported by the works of Klongsiriwet et al. 
(2015) who revealed a possible synergistic inhibition of H. 
contortus exsheathment by flavonoid manomers and 
condensed tannins. Overall, extracts from polar solvents 
were seemed to be more active, with ethanol the most 
potent (Appendix 1). This corroborates parallel findings 
(Ndjonka et al., 2011; Megnigueu et al., 2020) showing 
high ethanol extracts activity against O. ochengi. The 

selection of an appropriate solvent for herbal preparation 
is fundamental for initial prediction of discounted bioactivity 
of the preparations. Traditional healers generally make 
use of water as a primary solvent, but the results reported 
here showed that ethanol extracted compounds with better 
activity than aqueous extracts. This might be due to better 
solubility of the active components in an organic solvent 
(Toyang et al., 2012). Based on the activity observed, the 
efficacy of traditional preparations might be enhanced by 
the use of a water and alcohol mix. This probably explains 
the reason why some traditional healers prefer combining 
water with raffia or palm wines, which are both alcoholic 
solutions. 
 
 
Conclusion 
 
Nowadays, researches are emphasized on folk medicine  
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products that have still proven treating various ailments. 
The situation of unavailability of appropriate cures for 
onchocerciasis, and not yet documented traditional means 
of fight data remain a challenge for Africa where 99% of 
patients live. The present study has identified an important 
number of medicinal plants locally used for the treatment 
of onchocerciasis/filariasis. Amongst the wealthy of 
recipes associated to these plant species, soaking 
assessed in this work showed ethanol extracts most active 
compared to water one which is currently used by 
traditional healers. In consideration to the observed 
bioactivity, the registered secondary metabolites could be 
potential sources of novel anti-filarial compounds, but 
further studies can be done to identify the active anti-filarial 
molecules. Above all, the validation of anti-filarial efficiency 
of plants used in folk medicine was of great importance, it 
was more necessary to document it before it becomes 
inaccessible and extinct. So this work supports folk 
medicine practices to treat onchocerciasis/filariasis, 
waiting further study to enlighten the dose-dependent 
effect of most potent extracts and their toxicity assays. 
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Appendix 
 

Appendix 1. Contingency table of class and plant and solvent variables. 
 

Class A. hispidum P. guajava S. alata V. guineensis V. tonoreana χ2 

1 80.00 53.33 50.00 50.00 60.00 

16.141* 2 20.00 13.33 50.00 50.00 40.00 

3 0.00 33.33 0.00 0.00 0.00 

 CH2Cl2 EtOH H2O MeOH MeOH-CH2Cl2  

1 20.00 80.00 60.00 70.00 50.00 

16.139* 2 80.00 0.00 30.00 20.00 40.00 

3 0.00 20.00 10.00 10.00 10.00 

 Barks Leaves Whole plant Roots  

1 40.00 75.00 80.00 35.00 

13.66* 2 20.00 25.00 20.00 50.00 

3 40.00 0.00 0.00 15.00 
 

CH2Cl2, Methyl chloride; EtOH, ethanol; H2O, distilled water; MeOH, methanol; MeOH-CH2Cl2, methanol-methyl chloride 
(1:1, v/v); *(p<0.05). 
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Appendix 2. Catalogue of anti-filarial plants used by Ngaoundere traditional healers. 
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Appendix 2. Contd. 
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Appendix 3: Some moments of interview with the healers. 
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Appendix 4. Ethnobotanical survey sheet. 
 

UNIVERSITY OF NGAOUNDERE 

FACULTY OF SCIENCE 

DEPARTMENT OF BIOLOGICAL SCIENCES 

DOCTORAL TRAINING UNITY OF BIOLOGICAL SCIENCES 

LABORATORY OF APPLIED ZOOLOGY 

ETHNOBOTANICAL SURVEY FORM  OF ANTIFILARIAL MEDICINAL PLANTS OF NGAOUNDERE, CAMEROON 

CONDUCTED BY: NVEIKOUEING Francis 

TRANSLATORS: Dr. OUMAROU Mallam Kary / Mrs NDJITSE Régine 

I. TRADITIONAL PRACTITIONERS IDENTIFICATION 

1. Date of investigation:…………..2. Locality:…………….... 11. Origin of knowhow: 

3. Name/Code :……………………………4.Sex.....................  1. By esoteric path (dream, inspiration) 

5. Age :……….. 6. Experience time ….……………………  2. By experimentation  

7. Level of study …………….8. Mother tongue:…………...  3. By family numeracy (succession, heritage or just  

learning) 9. Status as a healer : 1. Part-time                2. Full time 

10. Address:……………………………………………………...  4. Others route (specify) :……………………………… 

II. KNOWLEDGE ON FILARIASIS 

1. Do you know onchocerciasis? Yes       No 

2. If no, do you know filariae?   Yes           No  

5. What are the symptoms of onchocerciasis or filariasis? 

3. If yes, what do you call it in your mother tongue?:……... 

…………………………………………………………… 

 1. Pruritus 2. Scabies     3. Blindness 4. 

Nodules      5. Others:……………………………… 

4. How filariasis is transmitted? NB : More than one box can be ticked 

 1. By fly bites            2. Orally                3. Sexually    

 4. By contact with contaminated water          

6. What are your diagnostic means? 

 1. Via symptoms        2. The occult  

 5. by the faecal-oral route    6. No idea  3. Patient’s listening      4. Medical examination                         

NB : More than one box can be ticked 5.  Others:…………………………………………… 

 NB : More than one box can be ticked 

III. ANTIFILARIAL MEDICINAL PLANTS 

1. What is (are) the French name (s) of plant (s) you used 
against filariae?…………………………………………….. 

5. What are the process for plant extract preparation?                             

 1. Decoction                   2.Maceration                 

2. Give the local name of these plants?……………………….  3. infusion       4.Others…………………………… 

3. What parts are used? List solvents used………………………………………. 

 1. Leaves       2.Roots         3.Barks          4.Fruits   6. Form of storage:……………………………………... 

 5. Seed             6.The whole herb      
7.Others :…………………………………………………... 

7. Form of administration:……………………………... 

8. Route of administration:   1. oral      2. Anal 

4. What is the plant harvesting period? 3. Other routes…………………………………………... 

 1. Morning     2. Midday    3. Evening    4. Night 9. The recommended dose:…………………………….. 

NB : More than one box can be ticked 10. Posology:………………………………………………... 

 11. Side effects and taboos:……………………………….. 

 


