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ABSTRACT

In vitro anthelminthic effect of raw aqueous extracts from leaves and bark of Dichrostachys cinerea on infectious
L3 larvae of Cyathostomes resistant to Albendazol was evaluated. An inhibition assay for larval hatching was made.
Third-stage larvae (L3) were exposed to raw aqueous extracts from leaves (4 mg/ml), and bark (6.8 mg/ml) of Dich-
rostachys cinerea, for three hours, then hatching was induced. Observations were made every 10 min. Paired T-
Student was used to determine the differences in per cent of hatched larvae between the control and the treatment
groups. GraphPadPrism 5.0.0 was used in the study. Significant inhibition levels were observed in all the extracts
(P < 0.05) during the process; whereas hatching in the control group was 100 %, for the leaf and bark extracts of D.
cinerea were 24.05, and 12.56 %, respectively. The results suggest the use of D. cinerea as an alternative anthelmin-

thic treatment to Albendazol-resistant Cyasthostome populations.
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INTRODUCTION

Worldwide, horses are exposed to a variety of para-
sites, the most commonly found are in the cyasthos-
tome group (Kuz’mina, 2012; Relf et al., 2013). When
the parasitic loads of cyathostomes are high, animal
health can be seriously compromised (Mair, 1994;
Matthews, 2008 and Matthews, 2014). Significant
loads may encyst in the walls of the large intestine and
remain there for years (Murphy and Love, 1997).
These stages, particularly, the early L, are sensitive to
most existing anthelminthic treatments available today
(Monahan et al., 1996).

Since 1960, nematode control has been made
using frequent administration of synthetic anthel-
minths (Parry et al., 1993; Kaplan and Nielsen,
2010), with proven effectiveness in substantially
reducing strongyle infection. However, they have
liewise, contributed to antihelminth resistance,
particularly by cyasthostomes (Kaplan, 2004).

There is an international need to find alternatives for
nematode control, that can contribute to reducing anti-
helminth use. One of them is plants with antihelminth
properties (Molento et al., 2011). Antihelminth activity
may be caused by the presence of different secondary
metabolites (Athanasiadou and Kyriazakis, 2004), such
as cyanogenic glycosides, sterols, tannins (Alonso-Diaz
et al., 2008), alkaloids, nonprotein amino acids (Githiori
et al, 2006), or terpenoids and saponins (Marie-
Magdeleine et al., 2009).

In vitro tests may be used as a preliminary step
to assess the possible anthelminthic effects of
plant extracts (Costa et al., 2002). Several me-
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thods are commonly used to examine anthelmin-
thic actvity, both from drugs and plants. In that
sense, in vitro assays have proved their relevance
and higher cost effectivenes than in vivo assays.
Currently, the larval exsheathment inhibition as-
say (Bahuaud et al., 2006) is used to achieve that
goal (Alonso-Diaz, Torres-Acosta, Sandoval-
Castro and Hoste, 2011).

Dichrostachys cinerea (sickle bush) is a shrub
or small tree of about 4 to 5m high, very wide-
spread in Cuba, particularly in the province of
Camaguey. Its fruit and bark are used as antiseptic
because the plant is rich in tannins (Roig, 1974),
and farmers use it commonly to treat elephantia-
sis, syphilis, gonorrhea, leprosy, and as vermifuge
in Sierra Leone (Dalzield, 1948). The aim of this
paper is to evaluate in vitro the antihelminthic ef-
fect of aqueous extracts of Dichrostachys cinerea
on infecting larvae (L3) of Albendazol-resistant
cyasthostomes, through the larval exsheathment
inhibition assay.

MATERIALS AND METHODS

Extract preparation

All plant parts used in the experiment were col-
lected at the University of Camaguey. To prepare
the raw aqueous extract from D. cinérea leaves,
4 g of fresh leaves were crushed in mortar, and
then mixed with 20 ml distilled water. After
twelve hours of rest, it was filtered through suc-
cessive sieves of 50 and 25um and, finally,
through Watman 0.45 um. The filtrate was used in
the experiment, and the concentration was calcu-
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lated using 100 ul oven-dried and previously
weighed. For preparation of the raw aqueous ex-
tract, 8 g from the Dichrostachys cinerea trunk’s
bark was mixed with 30 ml of water and the same
treatment was applied.

Infecting larvae

The larvae (L;) were obtained by cropoculture,
from equine feces previously diagnosed with Al-
bendazol resistant nematodes by the fecal egg
count reduction tests.

Larval exsheathment inhibition assay

The assay was made according to Aguilera and
Delgado (2015).

Statistical analysis

A paired T-student was used to determine the
percent of exsheathed larvae, between the control
and the treatment groups. GraphPadPrism 5.0.0,
was used for statistical analysis.

RESULTS AND DISCUSSION

Fig. 1 shows the total exsheathment percent of
Lz in the control group, and the groups treated af-
terwards by contact with hypochlorite solution at
0.0066 %, for 60 min. Exsheathment in the con-
trol group was 100 %; however, the 3 h contact
with the aqueous extracts caused a significant in-
hibition (P < 0.05) of exsheathment. After 60 min,
only 24.05% and 12.56 % of larvae had ex-
sheathed for D. cinerea (leaves) and D. cinerea
(bark), respectively.

Fig. 2 shows exsheathment kinetics for 60 min.
In the control group and the groups under D. cine-
rea (leaves) treatment, exsheathement began at
20 min, and for D. cinerea (bark), at 30 min.

This is the first report of anthelminthic activity
of aqueous extracts of D. cinerea on infectng
third-stage cyathostome larvae. Although the tan-
nin contents used in the extracts were not quanti-
fied in this research, all the plant parts have, ac-
cording to Roig (1974), a high level of tannins;
therefore, the authors assume that the anthelmin-
thic effects observed are produced by such com-
pounds.

Exsheathment of L; represents a transition from
the free-life phase to the parasitic one, and it is es-
sential in the life cycle of nematodes. Tannins
have been reported to interrupt exsheathment,
thus prevent the settlement of infecting larvae in
the host, as well as the ensuing infection (Brunet
et al., 2007). The mechanism of action of tannins
on Ls; remains undetermined, though some data

support the hypothesis of a direct effect (Brunet et
al., 2008).

The mode of action of tannins on larval ex-
sheathment might involve tannin ability to bind
aminoacids of glycoproteins present in the cuticle,
or to shut down enzymes involved in that process,
and therefore, affect exsheathment (Hoste et al.,
2006; Igbal et al., 2007).

This result also confirms the effect of tannins on
cyasthotome species for the first time, which is
crucial when dealing with Albendazol resistant
nematodes.

CONCLUSIONS

Both extracts had anthelminthic activity, which
corroborates D. cinerea as a useful treatment
against parasites. In vivo studies are also neces-
sary to confirm its antihelminthic properties, and
assess its use for sustainable management of ga-
strointestinal nematodes.

RECOMMENDATIONS

Phytochemical studies must be developed to
quantify and correlate tannin contents to anthel-
minthic activity.

REFERENCES

AGUILERA-VALLE, L. A. y DELGADO, M. A. (2015).
Primer reporte del uso del ensayo de inhibicion del
desenvaine larval en ciatostomas. Nota Técnica.
Revista de Produccién Animal, 27 (2).

ALONSO-Diaz, M. A.; TORRES-ACOSTA, J. F;
SANDOVAL-CASTRO, C. A.; AGUILAR-CABALLERO,
A. J. y HOSTE, H. (2008). In vitro Larval Migration
and Kinetics of Exsheathment of Haemonchus con-
tortus Larvae Exposed to Four Tropical Tannini-
ferous Plant Extracts. Vet. Parasitol., 153, 313-319.

ALONSO-Diaz, M. A.; TORRES-AcCOsTA, J. F,
SANDOVAL-CASTRO, C. A. y HOSTE, H. (2011).
Comparing the Sensitivity of Two In Vitro Assays
to Evaluate the Anthelmintic Activity of Tropical
Tannin rich Plant Extracts Against Haemonchus
contortus, Veterinary Parasitology, 181, 360-364.

ATHANASIADOU, S y KYRIAZAKIS, |. (2004). Plant
Secondary Metabolites: Antiparasitic Effects and
Their Role in Ruminant Production Systems, P.
Nutr. Soc., 63, 631-639.

BAHUAUD, D.; MARTINEZ-ORTIZ de MONTELLANO, C;
CHAVEAU, S.; PREVOT, F.; TORRES-ACOSTA, F.;
FOURASTE, I. et al.(2006). Effects of Four Tanni-
ferous Plant Extracts on the In Vitro Exsheathment
of Third-Stage Larvae of Parasitic Nematodes. Pa-
rasitology, 132, 545-554.

BRUNET, S.; AUFRERE, J.; EL BABILI, F.; FOURASTE, I.
y HOSTE, H. (2007). The Kinetics of Exsheathment

Journal of Animal Production., 27 (3): 2015



of Infective Nematode Larvae is Disturbed in the
Presence of a Tannin-Rich Plant Extract (Sainfoin)
Both In Vitro and In Vivo, Parasitology, 134, 1253-
1262.

BRUNET, S.; MARTINEZ-ORTIZ de MONTELLANO, C.;
TORRES-ACOSTA, J. F.; SANDOVAL-CASTRO, C. A,;
AGUILAR-CABALLERO, A. J.; CAPETILLO-LEAL, C.
et al. (2008). Effect of the consumption of Lysilo-
ma latisiliquum on the larval establishment of para-
sitic nematodes in goats, Vet. Parasitol., 157, 81-8.

CosTtA, C. T.; MoORAIS, S. M.; BEVILAQUA, C. M.;
SouzA, M. M.y LEITE, F. K. (2002). Efeito ovicida
de extratos de sementes de Mangifera indica L. so-
bre Haemonchuscontortus. Rev. Bras. Parasitol.
Vet., 11, 5-60.

DALZIELD, J. M. (1948). The Useful Plants of West
Tropical Africa. Westminster, Londres: The Crown
Agents for the Colonies.

DoMINGUEZ, S. X. (1979). Métodos de investigacién
fitoquimica. México, D. F.: Ed. Limusa S. A.

GITHIORI, J. B.; ATHANASIADOU, S. y THAMSBORG, S.
M. (2006). Use of plants in novel approaches for
control of gastrointestinal helminths in livestock
with emphasis on small ruminants, Vet. Parasitol.,
139, 308-320.

HosTE, H.; JACKSON, F.; ATHANASIADOU, S,
THAMSBORG, S.M. y HOsKIN, S.0. (2006). The ef-
fects of tannin-rich plants on parasitic nematodes in
ruminants. Trends Parasitol., 22, 253-261.

IQBAL, Z.; SARWAR, M.; JABBAR, A.; AHMED, S,
NiIsSA, M.; SAJID, M.S.et al. (2007). Direct and Indi-
rect Anthelmintic Effects of Condensed Tannins in
Sheep. Vet. Parasitol., 144, 125-131.

KAPLAN, R.M. (2004). Drug Resistance in Nematodes
of Veterinary Importance: a Status Report, Trends
Parasitol., 20, 477-481.

KAPLAN, R. M. y NIELSEN, M. K. (2010). An Evi-
dence-Based Approach to Equine Parasite Control:
it Ain’t the 60s Anymore. Equine Vet. Educ., 22,
306-316.

Kuz’™mINA, T. A. (2012). Strongylids (Nematoda:
Strongylidae) of Domestic Horses in Ukraine:

Received: 22-7-2015
Accepted: 1-9-2015

Journal of Animal Production., 27 (3): 2015

L. A. Aguilera, Anay Delgado and J. Salas

Modern State of Fauna and Structure of the Parasite
Community. Parazitologia, 46, 127-138.

MAIR, T.S. (1994). Outbreak of Larval Cyathostomia-
sis Among a Group of Yearling and Two-Year-Old
Horses, Vet. Rec., 135, 598-600.

MARIE-MAGDELEINE, C.; HOSTE, H.; MAHIEU,
M.;VARO, H. y ARCHIMEDE, H.(2009). In vitro Ef-
fects of Cucurbita moschata seed Extracts on Hae-
monchus contortus, Vet. Parasitol., 161, 99-105.

MATTHEWS, J. B.(2008). An Update on Cyathosto-
mins: Anthelmintic Resistance and Worm Control.
Eqg. Vet. Educ., 20, 552-560.

MATTHEWS, J. B. (2014). The Future of Helminth Con-
trol in Horses. Equine Vet. J., 46, 10-11.

MOLENTO, M.; SILVA, F.; ARAUJO, D.; BORGES, F.;
CHAGAS, A.; TORRES-ACOSTA, J. F. et al. (2011).
Challenges of Nematode Control in Ruminants:
Focus on Latin America, Veterinary Parasitology,
180, 126-132.

MONAHAN, C. M.; CHAPMAN, M. R.; TAYLOR, H. W,
FRENCH, D. D y KLEI, T. R. (1996). Comparison of
Moxidectin Oral Gel and lvermectin Oral Paste
Against a Spectrum of Internal Parasites of Ponies
with Special Attention to Encysted Cyathostome
Larvae. Vet. Parasitol., 63, 225-235.

MURPHY, D y LOVE, S (1997). The Pathogenic Effects
of Experimental Cyathostome Infections in Ponies.
Vet. Parasitol., 70, 99-110.

PARRY, J. M.;FISHER, M. A,GRIMSHAW, W.T. y
Jacoss, D.E. (1993). Anthelmintic Dosing Inter-
vals for Horses: Comparison of Three Chemical
Groups. Vet. Rec., 133, 346-347.

RELF, V. E.;MORGAN, E. R.;HODGKINSON, J.E. Yy
MATTHEWS, J. B. (2013). Helminth Excretion with
Regard to Age, Gender and Management Practices
on UK Thoroughbred Studs, Parasitology, 140,
641-652.

RoIG MESA, J. T. (1974). Plantas medicinales, aroma-
ticas y venenosas de Cuba. La Habana, Cuba: Edi-
torial Ciencia y Técnica.


zim://A/A/html/L/y/s/i/Lysiloma_latisiliquum.html
zim://A/A/html/L/y/s/i/Lysiloma_latisiliquum.html

150 -

100+

50+

Exsheathment at 60 min. %

Control D. cinerea D. cinerea
(leaves) (bark)

Fig. 1 Effect of raw aqueous extracts of D. cinerea on exsheathment percent at 60 min
* (P <0.05)
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Fig. 2 Effect of raw aqueous extracts of D. cinerea on enhanced exsheathment
kinetics of third stage infecting cyathostome larvae (L3)



