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Introduction
The infection of intestinal parasite is one of the most familiar in 

the outgrowth countries its negatively effects on the feed and healthy 
case of human.1 Some of the intestinal parasites cause sudden and 
acute diarrhea continues for many days as in cases of giardiasis and 
amoebiasis.2 The intestinal parasites may be caused anemia and a 
different grade of malnutrition.3 Giardia lamblia and Entamoeba 
histolytica are microaerophilic protists, which cause dysentery and 
diarrhea, respectively.4,5 Each is a single cell protist with a motile 
trophozoite stage and an immotile cyst stage. In many other ways 
amoebae and giardia are quite dissimilar. Amoebae have a single 
diploid nucleus, while giardia has two similar nuclei. While amoebae 
move along surfaces by an actinimyosin-mediated crawl, giardia 
swim by the synchronous beating of flagella and adhere to surfaces 
by means of a unique ventral disc.6 Giardiasis is one of the intestinal 
protozoa that cause public health problems in most developing 
countries as well as some developed countries. Gisardia lamblia is 
considered to be one of the leading causative agents of diarrhea in 
both children and adults.7–11 Giardiasis is the most common cause of 
parasitic gastro-intestinal disease and it is estimated that up to two 
hundred million people are chronically infected with Giardia lamblia 
globally, and 500,000 new cases reported annually.12 The prevalence 
of the disease varies from 2% 5% in developed to 20% 30% in 
developing countries. The variation in prevalence depends on factors 
such as the geographical area, the urban or rural setting of the society, 
the age group composition and the socio-economic conditions of the 
study subject,13 mortality world-wide.14

Amebiasis may have been first recognized as a deadly disease by 
Hippocrates (460 to 377 B.C.), who described a patient with fever and 
dysentery.15 From that time onwards, invasive amebiasis is one of the 
world most prevalent and fatal infectious diseases. Around 500 million 
people are infected worldwide while 75,000 die of the disease annually. 

Behind malaria and schistosomiasis, amebiasis ranks third on the list 
of parasitic causes of death worldwide. The infection is common in 
developing countries and predominantly affects individuals with poor 
socioeconomic conditions, non-hygienic practices, and malnutrition.16 

Anogeissus leiocarpus (DC) Guill and Perr (family: Combretaceae). 
Many traditional uses have been reported for the plant. In Sudanese 
traditional medicine the decoction of the barks is used against cough.17 
Rural populations of Nigeria use sticks for or dental hygiene, the end 
of the sticks are chewed into fibrous brush which is rubbed against 
teeth and gum.18 Ivory Coast traditional practitioners use the plant 
for parasitic disease such as Malaria, Trypansomiasis, Helminthasis 
and dysenteric syndrome.19 In Togolese traditional medicine it used 
against fungal infections such as dermatitis and Mycosis, also the 
decoction of leaves is used against stomach infections.20 The plant is 
also used for the treatment of diabetic ulcers general body pain, blood 
clots, asthma, coughing and tuberculosis.21

The plant for the major secondary constituents showed that, 
the plant was rich in tannins and having appreciable quantities 
of flavonoids, terpenes andsaponins, however it was devoid of 
alkaloids and anthraquinones.22,23 Polyphenolic compounds such 
as 3,3,4-tri-Omethylflavellagicacid, 3,3,4-tri-O-methylflavellagic 
acid-4-Dglucoside, gentisic, protocatechuic, gallicacids, 
chebulagic acid, chebulinic acid and ellagic acid were isolated. 
Flavogallonicacidbislactone, castalagin and ellagic acid were isolated 
from the bark.24–26 Eight flavonoids, namely, 4H-1-Benzopyran-4-one, 
7- [(6-deoxy-α-Lmannopyranosyl) oxy]-5-hydroxy-2-(4-hydroxy-
3-methoxyphenyl), cathecin, quercetin, is quercetin, rutin, vitexin, 
kaempferol and procyanidin B2 were isolated from the leavesof the 
plant Five triterpens and triterpeneglycosides were isolated, namely 
sericoside, itsrelated aglyconesericic acid, rachelosperoside; itsrelated 
aglyconerachelosperogenin, andarjungenin.27 The present study was 
conducted to investigate the gardicidal and amoebicidal activities of 
A. leicarpus (leaves) in Sudan.
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Abstract

This study was carried out to evaluate gardicidal and amoebicidal activity of Anogeisus 
leicarpus variety supreme court leaves petroleum ether and methanol extracts in 
vitro tests were perform using four concentrations: (1000ppm, 500ppm 250ppm and 
125ppm). The highest activity against Giardia lamblia, from petroleum ether leaves 
extract of Anogeisus leicarpus exhibit 77.02% mortality at concentration (1000ppm) 
after 72hours. On the other hand, the lowest antigiardial activity was recorded by 
methanolic extract 67.28% mortality with 1000ppm concentration in 27hours. The 
highest the activity against Entamoba histolytica, with respect to time, was obtained 
from methanolic extract which exhibited 70.06% mortality within 72h with a 
concentration of 1000 ppm. On the other hand, the lowest antiamobic activity was 
recorded by petroleum ether extract 61.35% mortality with 1000 ppm concentration 
within 72hours. This was compared with Metronidazole which gave 83.42% inhibition 
at concentration 312.5μg/ml at the same time. Our results revealed a pharmacological 
activity against G. lamblia and E. histolytica we suggested that the extracts have the 
potential of being used in parasitic infection.

Keywords: Anogeissus leicarpus, gardicidal, amoebicidal, gentisic, protocatechuic, 
gallicacids, chebulagic acid, chebulinic acid, cathecin, quercetin, is quercetin, rutin, 
vitexin, kaempferol
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Materials and methods
Plant materials

The plant used in this study was collected from Al Sunut Jungle 
in the middle of Khartoum State central of Sudan collected between 
January and February 2018. The specimens were taxonomically 
identified by the member of Herbarium in Medicinal and Aromatic 
Plants and Traditional Medicine Research Institute (MAPTMRI), 
National Centre for Research, Khartoum, Sudan. A voucher specimen 
was deposited at the herbarium of the institute. The leaf was air-dried 
and coarsely ground to powder.

Preparation of crude extracts

30 grams if the coarsely ground material of the leaves were 
successively extracted by soxhlet apparatus using petroleum ether, 
and methanol. The extracts ware then filtered and evaporated under 
reduced pressure using rotator evaporator apparatus.

Preparation of extracts solutions

Using a sensitive balance 5mg of each extracts were weighed and 
put in eppendorf tubes. 50μl of DMSO were added to the extract and 
the volume was completed to 1 ml with distilled water obtaining a 
concentration of 5 mg/ml. The mixture was vortexed and stirred by 
magnetic stirrer to obtain a homogenous solution. The concentrates 
were stored at -20°C for further analysis.

Parasite isolate

G. lamblia and E.histolytica used in all experiments were taken 
from patients of Ibrahim Malik Hospital (Khartoum). All positive 
samples were examined by wet amount preparation. Then the positive 
sample was transported to the laboratory in RPMI 1640 medium. 

Trophozoites of G.lamblia were maintained in RPMI 1640 medium 
containing 5% bovine serum at 37±1oC. The trophozoites were 
maintained for the assays and were employed in the log phase of 
growth. 

In vitro susceptibility assay

In vitro susceptibility assays used the sub- culture method of.28 

Which is being described as a highly stringent and sensitive method 
for assessing the anti-protozoal effects (gold standard) particularly 
in Entamoba histolytica, Gairdia intestinalis and Trichomonas 
vaginalis29).Sterile 96-well microtiter plate was used for different 
plant extracts, positive control and negative control. Three out of 8 
columns of microtiter plate wells (8columns×12rows) were chosen 
for each extract, 40μl (micro-liters) of an extract solution (5mg/ml) 
were added to the first column wells C-1: On the other hand, twenty 
μl of complete RPMI medium were added to the other wells the 
second column and third column (C-2 and C-3). Serial dilutions of 
the extract were obtained by taking twenty μl of extract to the second 
column wells and taking 20μl out of the complete solution in C-2 
wells to C-3 wells and discarding 20μl from the total solution of C-3 
to the remaining 20μl serial solutions in the successive columns. 
80μl of culture medium was complemented with parasite and added 
to all wells. The final volume in the wells was 100μl. In each test 
metronidazole (trichomonocide) pure compound [(1-(2-hydroxyethl)-
2-methyl-5 nitroimidazole], a was used as positive control in 
concentration 312.5ppm, whereas untreated cells were used as a 
negative control (culture medium plus trophozoites). For counting 
the samples were mixed with Trypan blue in equal volume. The final 
number of parasites was determined with haemocytometer three times 
for counting after 0, 24, 48, and 72h. The mortality % of parasite for 
each extracts activity was carried out according to the following 
formula:

( )   –     
   %  10

)
0%

(

 

Control negative tested sample with extract
Mortality of parasite

Control negative
= ×

Statistical analysis

All data were presented as means±S.D. Statistical analysis for all 
the assays results were done using Microsoft Excel program 2010.

Results and discussion
In this study the yield % of A. Leicarpus (leaves) methanol and 

petroleum etherextracts was 20.1 and 9.27g respectively. Moreover, 
the activity of Anogeissus leicarpus exhibit 67.28% mortality 
against G. lamblia at concentration (1000ppm) after 72hours. On 
the otherhand the activity of Anogeissus leicarpus exhibit 77.02 
% mortality against G. lamblia in concentration (1000ppm) after 
72hours; this was compared with Mertronidazole powder (the 
reference control) which gave 83.42% mortality at concentration 
312.5µg/ml in the same time. Figure 1, Figure 2. The A. leicarpus 
(leaves) was extracted by methanol and petroleum ether with different 
concentrations (1000, 500, 250 and 125ppm) and Mertronidazole 
powder (the reference control) with concentration (312.5μg/ml) to 
be investigated against Entamoeba histolytica, trophozoites in vitro. 
The antiamoebic potential of Anogeissus leicarpus petroleum ether 
extract exhibit 61.35% mortality against Entamoeba histolytica at 
concentration (1000ppm) after 72 hours the activity of Anogeissus 
leicarpus methanol extract exhibit 67.01% mortality against 
Entamoeba histolytica at concentration (1000ppm) after 72 hours. 

Figure 3, Figure 4. Comprehensive screening of Sudanese medicinal 
plants were previously studied for their antiprotozoal activity30–33 In 
the present study, this plant was shown for the first time as Antigiardial 
and antiamobical activity in vitro and was screened for their 
antiparasitical activity against Entamoeba histolytica and Giardia 
lamblia. One reference drug metranidazole (Flagyl®) was used as 
suitable drug for treatment Giardiasis and Amobiasis. In the present 
study, the mortality of the parasite was shown to be dependenton time.

Figure 1 In vitro activity of A. Leicarpus methanol extract against G.lamblia.
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Figure 2 In vitro activity of A. leicarpus petroleum ether extract against 
G.lamblia.

Figure 3 In vitro activity of A. leicarpus petroleum ether extract against 
E.histolytica.

Figure 4 In vitro activity of A.leicarpus methanol extract against E.histolytica.

A. leicarpus In, none of the extracts tested were as active as the 
positive control against Entameba hostaletica. Meanwhile, petroleum 
ether extract of Anogeissus leicarpus leafs have an equally activity 
with metronidazole against Giardia lamblia at the same period. 
Screening of West African plants for anthelmintic activity revealed 
significant effect of Anogeissus leiocarpus against Nippostrongylus 
brasiliensis.34 Also Mann et al found in vitro antifungal activities 
against Aspergillus niger, Aspergillus fumigatus, Penicillium species, 
Microsporum audouinii and Trichophyton rubrum using radial growth 
technique appears.35 Investigated for Antimalarial, leishmanicidal, 
trypanocidal, antihelminthiasis and ant scabies activities were 
determined.36 Other study found the methylene chloride extract of 
A. leiocarpus exhibited high inhibition of the growth of Plasmodium 

falciparum.19 This study confirms the effectiveness of the plant at least 
against Giardia lamblia.

Conclusion
Our results revealed a moderate pharmacological activity against 

G. lamblia and E. histolytica we suggested that the extracts have the 
potential of being used in parasitic infection. Further investigations 
regarding the mode of action and other related pharmacological 
studies such as in vivo investigation, drug formulation and clinical 
trials are highly recommended.
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