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Mitragyna inermis is a plant widely used by breeders in the control of
small ruminants. The objective of this study is to evaluate the
anthelmintic properties of the watery triturated extract of the leaves of

this plant on Haemonchus contortus, a severe parasite of small
ruminants in Benin. The best results are obtained with the inhibition of
larval migration and motility of adult worms. The watery triturated
extract of the plant significantly inhibited larval migration (p < 0.001)
and motility of adult worms (p < 0.001) in H. contortus. This justifies
these anthelmintic properties in vitro. Phytochemical screening reveals
the presence of some secondary metabolites such as: polyphenols,
flavonoids and condensed tannins. The toxicity study indicates that the
triturated extract is not toxic in vitro on Artemia salina larvae with a
lethal concentration greater than 0.1 mg/ml. The success of purification
tests of the extract would be more important to characterize the active
ingredients for the properties recognized by breeders.
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Introduction:-

Medicinal plants are considered to be a source of essential raw material for the discovery of new molecules needed
for the development of future medicines (Kessoum, 2014). This justifies the increasing use of plants by population
and more specifically breeders in the health management of their livestock. In Benin, the level of consumption of
animal protein is 8.41 kg/person/year (MAEP, 2011), while FAO has estimated the normal consumption rate at 21
kg/person/year (DE, 2014). This low consumption may be due to either low population income and/or problems in
the livestock subsector. Indeed, one of the major constraints faced by the livestock subsector in Benin is the
pathologies related to gastrointestinal parasites (Hounzangbe-Adote et al., 2005) in particular H. contortus which
causes serious parasitic disorder in the health of small ruminants. Thus, ensuring the empowerment of breeders and
agro-breeders is tantamount to putting in place strategies to control these pathologies. These strategies are in most
cases, based on conventional synthetic molecules that have come to show their limits (Olounladé et al., 2011). These
limitations include not only the inaccessibility and high cost of these products, but also the counterfeiting and
resistance developed by gastrointestinal parasites against these synthetic products. In the face of this problem, the

Corresponding Author:- Gbenou Joachim Djimon
Address:- Laboratoire de Pharmacognosie et des Huiles Essentielles, Facultés des Sciences et Techniques,
Université d’ Abomey Calavi, 01 BP : 918 ISBA Cotonou, Bénin.

762


http://www.journalijar.com/

ISSN: 2320-5407 Int. J. Adv. Res. 7(12), 762-767

search for alternative or complementary solutions to pest control is essential. Hence the use of plants potentially
endowed with anthelminthic properties which today constitutes one of the most promising solutions that is
environmentally friendly. This study therefore highlights the in vitro anthelinthic properties and larval toxicity of
watery triturated extract from the leaves of M. inermis widely used in traditional medicine by small breeders in the
control of gastrointestinal parasites of ruminants in general.

Material and Methods:-

Plant material:-

It consists of M. inermis leaves harvested in Zogbodomey in south Benin. This plant species is identified and
authentified by the National Herbarium of Abomey-Calavi University with identification number AA 6713 / HNB.

Extraction:-

50 g of M. inermis fresh leaves were crushed and recovered in 500 ml of distilled water. After agitation and
homogenization, the mixture is filtered on Wathman paper and the filter is concentrated in a rotary evaporator at a
temperature between 55°C and 60°C with help of vacuum pump to obtain the extract. The dry, watery triturated
extract obtained was stored in a refrigerator at 4°C.

Phytochemical Screening:-
It is a qualitative chemical analysis. It was conducted on the watery triturated extract according to the standard
method of Houghton and Raman (1998).

Technique for inhibition of larval migration:-

A larval migration inhibition (LMI) bioassay was used as described by Rabel et al. (1994) and used by Hounzangbe-
Adote et al. (2005). 1000/ml L3s larvae were put in contact with the plant extract for 3 hours at 20°C at different
concentrations (1200, 600, 300 and 150 pg/ml) and the same procedure was repeated 3 times using the same
concentration. After 3 hours, the L3s larvae were then rinsed 3 times by centrifugation and then migrated through
mesh 20 um in diameter for 3 hours at a temperature of 23°C. The larvae that migrated were taken up in a volume of
1.5 ml. The number of larvae was then counted in 200 ml. A negative control (PBS) and a positive control
(levamisole 250 pg/ml) were used to assess the migration of larvae in the absence of plants. The percentage
inhibition of larval migration (LMI) was calculated using the following formula:

LMI = x 100
T is the total number of L3s deposited in the sieve and M the number of L3s present in the PBS.

Technique for inhibiting the motility of adult worms:-

The test was carried according to the method of Hounzangbe-Adote et al. (2005). For the collection of adult worms,
immediately after sheep’s death, the abomasum was removed delicately, opened and washed with saline solution at
37°C. The collected and motility worms are each placed in 1 ml of physiological liquid in NUNC plate wells, 24
wells, and placed in the oven at 37°C. After one hour, 800 pul of physiological fluid is removed and then replaced
with the extract to be pre-tested in PBS at different concentrations (75, 150, 300, 600, 1200 and 2400 pg/ml). A
negative control (PBS) and a positive control (Ilevamisole at 125, 250 and 500 pg/ml in PBS) are also formed. The
test is repeated four times for each concentration and for controls. The motility of the worms is observed under the
magnifying glass every 6 hours until all the worms contained in the PBS are immobile. The inhibition of the motility
of adult worms in the treatments performed is used as the criteria of anthelminthic activity.

Study of larval toxicity:-

The interest of this study is the existing correlation between shrimp larvae and human cells (pulmonary cells, colon
cells). It is a preliminary non-clinical toxicity test proposed by Michael et al. (1956) and later developed by
Vanhaecke et al. (1981) and Solis et al. (1993) and then used by Ahomadegbe et al. (2018). This test assesses the
monitoring of larvae in the presence of the extract studied. In effect, the larvae of brine shrimp (Artemia salina) are
obtained from the eggs of Artemia salina incubated for 48 hours in seawater taken from the Atlantic Ocean. Sixteen
(16) larvae are put in contact with the pre-prepared test solution following a range of decreasing concentrations in 10
test tubes with a starting concentration of 50 mg/ml. After 24 hours, the number of dead larvae in each tube is
recorded. The lethal concentration (LCso) was determined by looking at the graph showing the number of dead
larvae based on different concentrations. The toxicity of the plant is assessed according to the match scale
established by Mousseux (1995) (Table I).
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Table 1:- Correspondence between LCso and toxicity

LCso Correspondance toxicity
LCso > 0,1 mg/ml (-) No toxicity

0,1 mg/ml > LCs > 0,050 mg/ml (+) Low toxicity

0,050 mg/ml > LCs0 > 0,01 mg/ml (++) Moderate toxicity
LCs0< 0,01 mg/ml (+++) High toxicity

Statistical analyzes:-

The Excel spreadsheet was used to calculate averages, standard deviations of larval migration and to generate the
illustration graphs. The different values were incorporated into a two-way repeated custom variance model. The
comparison of the averages for the different tests was made using the SNK procedure that runs the Student test of
the software R. The differences are considered significant at the 5% threshold.

Results and Discussion:-

Extraction efficiency:-

The watery triturated extract gave a low yield of 2.49%. It is obtained by the ratio between the mass of the extract
residue and the mass of the initial plant material.

Phytochemical Screening:-

Qualitative analysis of the different chemical groups present in the watery triturated extract of the leaves of M.
inermis reveals firstly the presence of alkaloids, catechics tannins, flavones, leuco-anthocyans, quinonics
compounds, mucilages and reducing compounds and secondly the absence of gallic tannins, anthocyanins, steroids,
saponosides, cyanogenic derivatives and coumarins (Table I11). These different secondary metabolites found in the
watery triturated extract of the plant can confer on it the various pharmacological properties for which it is
suspected.

Tables I1:- The chemical compounds present in M. inermis extract.

Groups Watery triturated extract
alkaloids +

tannins +
Catechics Tannins +
Gallicstannins -
flavonoids + (flavone)
anthocyans -
Leuco-anthocyans +
Quinonics coumpounds +

steroids -
Triterpenoids +
saponosides -
Cyanogenics compound -

mucilage +
coumarins -

Reducing compounds +

Where: + Present - Absent

Inhibition of larval migration:-

The watery triturated extract of M. inermis leaves inhibits in vitro the migration of infesting larvae of H. contortus
from the negative reference control, PBS (p < 0.001) (Figure 1). The effect of this inhibition is not significant
compared to the levamisol used as positive reference controls. However, it varies according to the dose of treatment
(p >0.05). The inhibitory action of the watery triturated extract is more noticed at low doses (150 pg/ml) and
especially at the average dose of 300 pg/ml than at the high dose. The migration rate of larvae exposed to the extract
is 60.05%.
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Figure 1:- Effects of watery triturated extracts on the motility of infective larvae of H. contortus.

Inhibition of the motility of adult worms:-

After 18 hours of exposure of the worms to watery triturated extract, almost all the worms were deprived of their
motility, unlike the worms contacted with PBS, a negative reference which inhibited all the worms after 36 hours. As
a result, the watery triturated extract from the leaves of M. inermis inhibits in vitro the motility of adult worms of H.
contortus. This inhibition does not vary according to the dose of treatment (p > 0.05) but varies according to time (p
< 0.05) (Table I11).

Tables 111:- Effects of different concentrations of M. inermis extract on H. contortus adult worms expressed as
percentage of mobile worms in the wells.
Concentrations (ug/ml) 6h 12h 18h 24h 30h 36h
PBS 0 100 100 100 62.5 12.5 0
Lev 125 37.5 0 0 0 0 0
250 62.5 0 0 0 0 0
500 87.5 0 0 0 0 0
Extract 75 100 62.5 0 0 0 0
150 100 50 0 0 0 0
300 100 50 0 0 0 0
600 100 87.5 0 0 0 0
1200 100 37.5 0 0 0 0
2400 100 62.5 0 0 0 0

Larval toxicity :-
The value of the lethal concentration for which 50% (LCso) of larvae died is determined from Figure 2.1t appears
that the LCso of the triturated extract is 1.59 mg/ml.
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Figure 2:- Number of dead larvae as a function of the concentration of watery triturated.
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Discussion:-

Effective control of gastrointestinal nematodes in small ruminants today requires the discovery and synthesis of new,
less costly and highly effective anthelminthic molecules. To achieve this, the purpose of this work is to evaluate in
vitro the anthelminthic activity of the Mitragyna inermis plant cited in traditional medicine as possessing this
property (Alowanou et al., 2015). Indeed, the leaves of this plant are widely consumed by ruminants as a drug plant.
They are also combined with dietary supplements by breeders to help small ruminants resist helminthiasis
(Alowanou et al., 2019). Fresh leaves can be used as a borehole for infested animals, they are directly used to
prepare the sorted extract that was used for the various tests as part of this work. Ultimately, with a very low
extraction yield, the watery triturated extract of M. inermis inhibited in vitro the migration of infesting larvae and the
motility of adult worms of H. contortus. These results can be explained by the presence of secondary metabolites
such as polyphenols, tannins and flavonoids present in this extract. Indeed, Martin et al. (2015) reported that tannins
disrupted the installation of infectious larvae in sheep and goats and had a direct impact on the development of eggs
into infectious larvae in faeces. As for Paolini. (2002), the anthelminthic filling of plant species would be contained
in condensed tannins that effectively fight gastrointestinal parasitism and reduce parasite eggs in faeces. In addition,
flavonoids inducestructural alterations in infesting larvae and prevent their migration (Brunet, 2008). Finally,
Peltophorum africanum has shown in vitro anthelminthic activity which has been attributed to the presence of
polyphenols (Bizimenyera et al., 2006). These families of compounds most often polar, is found in the watery
triturated extract evaluate in this work. Extensive chemical studies are needed to identify the active ingredient
responsible for the observed efficacy of M. inermis on H. contortus larvae and worms. In order to determine the
tolerance limit of this plant, toxicity tests were carried out on the larvae of brine shrimp (Artemia salina). With LCs
greater than 0.1 mg/ml, it follows that the extract is not toxic on the larvae of Artemia salina according to the match
scale established by Mousseux (1995). Therefore, the M. inermis plant deserves to be valorised because it poses no
danger of food poisoning for use in traditional medicine.

Conclusion:-

The watery triturated of the leaves of M. inermis plant given as fodder to the small ruminants, inhibits in vitro the
migration of larvae and the motility of adult worms of H. contortus. This property of the extract may be related to
the presence of chemical groups such as tannins, flavonoids, alkaloids... suspected of this activity. Furthermore, the
study of toxicity in vitro on the larvae of Artemia salina indicates the safety of this extract for its use in traditional
medicine. Finally, further studies are needed to confirm the activity of the extract not only by in vivo tests, but also
by seeking the active ingredient responsible for this property.
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