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ABSTRACT
The crude alcoholic extract of Pouteria sapota seeds is traditionally used as a pediculicide in Cuba. This study was
made in order to evaluate the in vitro anthelmintic effect of crude hydro-alcoholic extract of Pouteria sapota seeds
on Haemonchus contortus eggs. A hatching test was performed, in which several concentrations of the extract were
tested for concentrations of 0.08-5.32 mg/mL. In comparison with the negative control group, a significant ovicidal
effect was observed (P < 0.05), with 100% hatching inhibition to the greatest concentration used (5.32 mg/mL).
These results suggest that P. sapota has an anthelmintic effect against H. contortus.
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INTRODUCTION

Parasitism caused by gastrointestinal nematodes
is still one of the main threats to breeding of small
ruminants in tropical countries. Haemonchus con-
tortus is one of the most significant species, be-
cause of high prevalence and pathogenicity (Fer-
reira, Castro, Chagas, Franca, and Beleboni,
2013). The control of these parasites has relied on
synthetic anthelmintics. However, the emergence
of populations resistant to most medications has
stimulated the search for alternative control strat-
egies, like the use of bioactive plants abundant in
secondary metabolites, with antiparasitic activity
(Molento et al., 2011).

The embryo of mamey sapote seed (Pouteria
sapota) is frequently used by Cubans in an alco-
holic solution with pediculicidal properties (Roig,
1988); its empirical use without formulation has
produced positive results. Accordingly, the goal
of this work is to evaluate the ovicidal activity of
a hydro-alcoholic extract from Pouteria sapota
seeds, against Haemonchus contortus eggs.

MATERIALS AND METHODS

Extract preparation

Twenty grams of previously ground seed em-
bryos were dried in the sun for 8h, and were
mixed in Erlenmeyer with 100 mL of water and
100 mL of ethanol. The solution was shaken
overnight for dilution of the active ingredients.
Later, the solution was filtered (Whatman 0.45
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um). The filtrate was used in the experiments. The
concentration was calculated after drying 100 pL
in the oven.

Egg hatching test

In vitro egg hatching test was performed ac-
cording to the methodology described by Coles et
al. (1992). The eggs were collected from sheep
infected with Haemonchus contortus only. The
egg suspension was poured on a 24-well plate (0.5
mL per well), and mixed with the same volume of
the plant extract. Each concentration evaluated,
and the negative (distilled water), and positive
(Albendazole) controls had five replicas.

After 48 h of incubation at 27 °C, hatching was
stopped with the addition of Lugol at 3%. The
hatching inhibition percent was determined by the
following equation: (h/h+L1) x 100, where h is
the number of eggs, and L1, the number of larvae.

Statistical analysis

The percent mean of the egg hatching inhibition
of the treated groups and the control, was ana-
lyzed through single-factor ANOVA, and com-
pared using the Tukey’s multiple comparison test
(5%). GraphPadPrism 5.00 was used in all the
analyses performed.

RESULTS AND DISCUSSION

The results of the hatching test indicated signif-
icant ovicidal activity of the crude hydro-
alcoholic extract from P. sapota seeds (Table 1).
The first five dilutions (5.32; 3.04; 1.52; 0.38 and
0.23 mg/mL) inhibited Haemonchus contortus
egg hatching significantly. The positive control
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(albendazole 0.032 mg/mL) allowed 100% hatch-
ing, whereas it was just 9.42 % in the control
group.

Non-linear regression analysis indicated the ex-
istence of dosis-dependent response (Fig. 2), with
R2 = 0.91; IC50 = 0.5 mg/mL, 95 % confidence
intervals of 0.26-1.03.

This is the first report of in vitro ovicidal effect
of Pouteria sapota seed extract on Haemonchus
contortus. It was also evident that at low concen-
trations (0.23 mg/mL) there was a significant ovi-
cidal effect when compared to other studies of
medicinal plants, in which, for example, 7.1
mg/mL of aqueous extract of Annona senega-
lensis, only inhibited 11.5% of eggs (Alawa et al.,
2003); and the methanolic extract of Spigelia an-
thelmia induced 97.4% inhibition, at concentra-
tions of 50 mg/mL (Assis et al., 2003); whereas
the extract of P. sapota produced inhibition of
99%, at concentrations of 3.04 mg/mL.

The egg hatching test is commonly used in in
vitro assays (Herndndez-Villegas et al., 2011;
Botura et al., 2013; Ferreira et al., 2013), to eval-
uate the potential anthelmintic activity of natural
products. The results of egg hatching inhibition
are positively associated to in vivo anthelmintic
effects, though some substances and compounds
that are effective in vitro not necessarily have the
same in vivo effects. These divergences in the re-
sults may be attributed to key factors related to
bioavailability and the pharmacology of such
compounds and substances in the body, and the
destruction of active compounds by microorgan-
isms from the rumen or the intestine (Peneluc et
al., 2009).

The literature says that the plant has chemicals
like coumarins, flavonoids and cyanogenic glyco-
sides (Silva, Simeoni and Silveria, 2009; Carrico
et al., 2014), which are responsible for the an-
tiparasitic effects of other plants (Hernandez-
Villegas et al., 2011 and Botura et al., 2013).

Nematode egg hatching is initiated by environ-
mental stimuli that cause the larvae to release cer-
tain enzymes, like proteases, lipases, and chi-
tinases, whose role is to degrade the egg
membrane (Mansfield et al., 1992). Flavonoids
may act by inhibiting the activity of those en-
zymes. The antiparasitic effect of flavonoids is at-
tributed to changes of enzymatic activity and/or
parasite metabolic effects (Kerboeuf et al., 2008).

Coumarins are known for their broad range of
biological activities. Wang et al., (2008) showed
evidence of nematicidal activity of coumarins

against two kinds of plant parasitic nematodes
(Bursaphelenchus xylophilus and Panagrellus
redivirus).

Powers et al. (1982) designed guidelines for in
vitro evaluation of the anthelmintic effects of
medications. According to the authors, effective
anthelmintic agents must inhibit more than 90%
of hatching; when inhibition is between 80 and
90%, they are classified as moderately effective.
Consequently, the results accomplished with P.
sapota against H. sapota contortus places it with-
in the classification of effective.

Finally, the issue of traditional nematode infec-
tion treatments, using conventional anthelmintic
medication goes beyond anthelmintic resistance
and cost increase, because there is no clear evi-
dence saying that synthetic anthelmintics leave no
traces in the meat, thus posing a public health
threat (Rodriguez, Athayde, Rodriguez, Silva and
Faria, 2007).

So, identifying new plant extracts, like P. sapo-
ta, may help develop other safe and accessible
therapeutical products from plants, with lower re-
sistance risks than the therapeutic arsenal used to-
day.

CONCLUSIONS

The extract had in vitro ovicidal activity, which
is an early step to further in vivo studies.
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Fig. 1 Curve of dosis-dependent response of the inhibition test to Haemonchus contortus egg hatch-
ing, using the crude hydro-alcoholic extract from P. sapota
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Table 1. Ovicidal effect of P. sapota against H. contortus.

Treatment Concentration  Egg hatching inhibition percent (mean = D.T)
(mg/mL)

Control (-) - 9.4240 £ 3.27

Control (+) 0.032 100 a

P. sapota sapota 5.32 100 a

P. sapota sapota 3.04 99.02 + 0.69*

P. sapota sapota 1.52 80.11 +12.04 *

P. sapota sapota 0.38 55.84 +£13.64 *

P. sapota sapota 0.23 44.29 + 12.59*

P. sapota sapota 0.08 25.81 +7.36

*P < 0.05



