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ABSTRACT
Objective: This study aimed to evaluate the antiparasitic activity of Anvillea radiata plant extracts
from the traditional pharmacopoeia by searching for new antiparasitic molecules. It seemed im-
portant to us to explore the nature of the natural antiparasitic substances in someAsteraceae of tra-
ditional Saharan medicine. Methods: Our work focuses on the bioguided phytochemical study,
identification and evaluation of the antiparasitic activity of the extract and pure compound of a
medicinal species of the sahara Anvillea radiata (Asteracaea). Results : The effect of plant extracts
on parasites and the study of medicinal plants and endemic Saharan species Anvillea radiata by the
use of different techniques of extraction, separation and purification were carried out on the aerial
part of these plants tested against Giardia intestinalis. The objective of this study is to demonstrate
the antiparasitic power of extracts frommedicinal plants from the Bechar region. We estimated the
inhibition of the parasites Giardia intestinalis subjected to extracts of medicinal plants. The com-
pound exhibited a high anti-giardia activity, with growth inhibition of 96.24%. Conclusion : These
results suggest that Anvillea radiata has several biological activities and could provide a potential
natural source of bioactive compounds and be beneficial to human health.
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INTRODUCTION
Parasitic diseases caused by protozoa and helminths
are amajor health problem, killingmillions every year
while inflicting indelible injuries such as blindness or
disfigurement on millions more. This will pave the
way for innovative research to discover new bioac-
tive molecules or bring to light classes of antiparasitic
agents unknown until then. More than 60% of the
medicines on the market are of natural origin, while
only 10-20% of the world’s flora have been studied for
their phytochemical properties. This natural resource
therefore remains very important1–3.
Giardiasis is one of the most common intestinal pro-
tozoan infections worldwide, affecting particular chil-
dren4,5. The causative agent, Giardiaintestinalis , is
a flagellated binucleated parasite that exists in two
forms: infectious cysts and disease-causing tropho-
zoites4. The main route of infection is through con-
taminated water, food or direct fecal–oral contact6.
Symptoms of giardiasis include abdominal cramps
and pain, nausea and diarrhea, which can lead tomal-
absorption and failure of children to thrive4.
The secondary metabolites, usually produced by
plants for their defense mechanisms, are involved
in the therapeutic properties of most medicinal
plants7,8. The search for new antiprotozoal drugs has
become an urgent need. In this context, Anvillea ra-
diata is a plant in the Asteraceae family that grows

in northern Africa and particularly in Algeria. It is
widely used in traditional medicine for the treatment
of dysentery, gastric-intestinal disorders, chest cold,
and hypoglycemic activity and has been reported to
have antitumor activity 9–12.
During this study, we analyzed the anti-Giardia ac-
tivity of Anvillea radiata fractionated by using chro-
matography. The purpose of the present study was
to investigate the major compounds of Anvillea radi-
ata extracts and to evaluate their biological properties,
such as anti-giardia activity.

METHODS
Vegetal Material
Anvillea radiata was collected from Bechar (south-
west Algeria) in February and March 2018-2019. A
voucher specimen has been deposited in the Phyto-
chemistry andOrganic Synthesis Laboratory (UTMB,
Algeria) under accession N◦CA 02/01.

Extraction and Isolation
Dried and powdered leaves (200 g) of Anvillea radi-
ata were degreased with hexane and extracted with a
mixture of water andmethanol solution in a reflux ap-
paratus. The extract solution was filtered and evapo-
rated using a vacuum rotary evaporator. The resulting
solution was extracted successively by extraction liq-
uid/liquid with the solvents ethyl ether, ethyl acetate
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and n-butanol and separated by liquid chromatogra-
phy on a column.

Antiparasitic test
The parasites used in this study Giardia intestinalis
were obtained from the New Hospital in Bechar (Al-
geria).

Anti-Giardia assays
Giardia intestinalis was isolated in Dobell and Laid-
law Milieu and cultured in Diamond TYIS-33 pH 7.0
medium supplemented with 10% bovine serum and
0.5 mg/ml bovine bile at 37◦C13. Trophozoites were
cultured at 37◦C in TYI-S-33 pH 7.8 medium supple-
mented with 5.0 mg/ml bovine bile14 . Supplementa-
tionwith 1ml heat inactivated horse serum, oxacilline
(1 g) and streptomycin sulfate (100 µg/ml). Giardia
was incubated in TYI-S-33 with extracts at different
concentrations: 0.5 mg/ml, 1 mg/ml, and 5 mg/ml for
6, 18 and 24 hours at 37◦C.The percentage of growth
inhibition of the parasite activity (%) was calculated
according to the equation:
PI % = A control — A extract/A Control where
A: Absorbance of extract;
A control: Absorbance of temoin.

General procedure
UV spectra were obtained in MeOH with a Unicam
UV 300 spectrophotometer and a Specord 200 Plus
spectrophotometer. IR spectra were obtained with a
Thermo Nicolet Avatar 320 FTIR spectrophotometer.
The NMR spectra were taken on a Bruker Avance GP
250 (1H: 250 MHz; 13C: 63 MHz) spectrometer.

RESULTS ANDDISCUSSION
The bioassay-guided fractionation of methanol ex-
tract led to the isolation of flavonoids, which were
identified by spectroscopic techniques, as represented
by the data below. UVmax (MeOH): 293 nm, 301 nm,
347 nm. IR (cm−1) (KBr): 3317.3, 2825.3, 1965.2,
1444.3, 1108, 1019.4, 823.7, 762.2 cm−1.
The 1H and 13C NMR data of compound 1 are given
in Table 1.
Examination of the RMNH1 spectrum showed a dou-
blet at 3.30 ppm, which was attributable to H3 of a fla-
vanone. The singlet at 6.57 ppm integrates 1H each,
proton characteristics H-6, two other signals at 7.39
ppm attributable to H-2’and H-6’ and the two signals
at 6.64 ppm attributable to H-3’and H-5. The bu-
tane protons at 2.18 ppm, 1.68 ppm, 1.63 ppm and
1.61 ppm were attributed to H-9, H-10, H11, and H-
12. Examination of the RMNC13 spectrum indicated

the presence of the characteristic 3-carbon of a fla-
vanone (71.37 ppm). We distinguished between aro-
matic CHs (at 123.69 and 111.33 ppm) and a carbonyl
group at 179.4 ppm. The carbons of the butane part
are C-9 (31.67), C-10 (34.13), C-ll (29.47), and C-12
(28.86)15,16.
The above spectral data compared to the literature
suggested that compound 1 is the 4’-méthoxyl, 3,7,5-
tétrahydroxyl,8-butane flavanone (Figure 1).

Antiparasitic activity
The results of the antiparasitic assay of the extract
from the leaves of Anvillea radiata are presented in
Figure 2. The extract was subjected to bioassay-
guided fractionation to isolate the active compound
responsible for Giardia intestinalis activity. Our stud-
ies demonstrate that compound 1, 4’-méthoxyl, 3,7,5-
tétrahydroxyl, and 8-butane flavanone from Anvil-
lea radiata extract also possess significant Giardia in-
testinalis growth inhibitory activity. The compound
was tested against Giardia intestinalis, with a max-
imum PI of 96.24% (0.5 mg/ml). It seems inter-
esting to us to point out that methanolic extracts
are bioactive since they contain the majority of sec-
ondary plant metabolites. Therefore, Giardia intesti-
nalis represents a major public health problem, al-
though medicines exist to treat these diseases. These
results were used to establish a search strategy for new
therapeutic molecules for these plants. Anvillea radi-
ata showed important inhibitory activity against Gi-
ardiaintestinalis. By comparing the results, the find-
ings show that the methanolic extract of the ethyl
acetate fraction of Anvillea radiata is highly effec-
tive against Giardia intestinalis. Methanolic extracts
were the most active in inhibiting the growth of Giar-
dia intestinalis. The antiprotozoal activity of various
extracts and fractions of Pulsatilla chinensis against
Giardia intestinalis, including their effects on par-
asite growth, cell viability, adhesion and morphol-
ogy 17. Several studies have shown antiparasitaire ac-
tivity against Trichomonas vaginalis and Giardia lam-
blia18–21 . Allium sativum extract has been tested for
its anti-cardiac activity. Whole garlic extract gave a
24-hour IC50 of 0.3 mg/ml ”122. By comparing our
results, we found that the flavonoids of the separated
plants were shown to have high efficacy against Giar-
dia intestinalis compared to their results at lower con-
centrations and short times (0.5 mg/ml at 6 h).

CONCLUSION
The antiparasitic effect of the methanolic extract of
Anvillea radiata at a dose of 5 mg/ml was evaluated
in the present study, as part of the research by our
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Figure 1: Structure of the compound isolated from A. R: 4’-méthoxyl, 3,7,5-tetrahydroxyl,8-butane fla-
vanone.

Table 1: Data of the RMNH1 and RMN C13spectral series of compound 01.

N◦ RMNC13 RMNH1 N◦ RMNC13 RMNH1

2 79 .63 5. 47, d, 1H 2’ 123.69 7. 39, d, 1H

3 71.37 3.30, d ,1H 3’ 111.33 6. 64, d, 1H

4 179.40 - 4’ 146.57 -

5 174.90 - 5’ 111.33 6.64, d, 1H

6 94.45 6. 57, s, 1H 6’ 123.00 7. 39, d, 1H

7 146.19 - 9 31.67 2. 18, 2.17, d, 2H

8 111.03 - 10 34.13 1.68, m, 2H

4a 104.06 - 11 29.47 1. 63, m, 2H

8a 150.01 - 12 28.86 1. 61, m, 3H

1’ 131.97 -

laboratory on the biological activity and phytochem-
istry of medicinal plants in southwestern Algeria, we
found it important to explore the nature of natural
antiparasitic substances in some Asteraceae of tradi-
tional Saharan medicine.The chromatographic analy-
sis of the ethyl acetate fraction of the water-methanol
extract led to the isolation of flavonoid derivatives
4’-méthoxyl, 3,7,5-thiohydroxyl, and 8-butane fla-
vanone for the first time.
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AR: Anvillea radiata
GI: Giardia intestinalis
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Figure 2: Percentage growth inhibition PI% of G. in different concentrations of the extract of compound 1
Anvillea radiata.
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