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Abstract

Fasciolosis is a foodborne trematodosis affecting many cattle farms in Cuba. Ten dairy
farms in western Cuba were studied to assess the prevalence in both intermediate and
definitive hosts. A single stool sample from 455 dairy cows was taken and studied. The
animals were randomly selected and the samples were kept at -20°C until infection was
determined. Detection of the Fasciola hepatica infection was carried out using a non-
commercial sandwich-ELISA called FasciDIG®. Results showed that 146 samples were
positive for F. hepatica (32.09%) with every farm testing positive for F. hepatica infection,
while prevalence ranged from 9.5% to 84% among farms. It was also possible to detect
the presence of the two species of intermediate hosts of this trematode in Cuba, Galba
cubensis and Pseudosuccinea columella. Main attention must be given to bovine preva-
lence found in this study in order to prevent eventual human outbreaks of this disease.
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Resumen

La fasciolosis es una trematodosis que afecta fuertemente al ganado de Cuba. Se estudia-
ron 10 vaquerias del municipio mdas occidental de Cuba para determinar la prevalencia
de esta parasitosis en el ganado y en los hospederos intermediarios. Se recolectaron y
estudiaron muestras fecales de 455 vacas lecheras seleccionadas al azar. Las muestras
fueron conservadas a 20 °C hasta su estudio. La deteccién de la infeccién por Fasciola
hepatica fue realizada a partir de un método de Elisa denominado FasciDIG®. El anélisis
e interpretacion de los resultados demostré que 146 muestras fueran positivas a F. hepa-
tica (32,09 %). Todas las vaquerias presentaron animales infectados con rangos de preva-
lencia entre las vaquerias que oscilaron de 9,5 % al 84 %. También fue posible encontrar
las dos especies de hospederos intermediarios de este parasito en Cuba, Galba cubensis
y Pseudosuccinea columella. Debe prestarse atencion a la prevalencia en bovinos encon-
trada en este estudio para prevenir la aparicién de brotes humanos de esta enfermedad.

Palabras clave: ganado, limneidos, Fasciola hepatica, trematodosis, Cuba.
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Infec¢ao com Fasciola hepdtica no gado
e hospedeiros intermediarios em 10 leiterias
de um municipio ocidental de Cuba

Resumo

A fasciolose é uma trematoda que afeta fortemente ao gado de Cuba. Foram estudadas
10 leiterias do municipio mais ocidental de Cuba para determinar a prevaléncia desta pa-
rasitose no gado e nos hospedeiros intermedidrios. Se coletaram e estudiaram amostras
fecais de 455 vacas leiteiras selecionadas aleatoriamente. As amostras foram conserva-
das a —20 °C até seu estudo. A detecgdo da infecgdo por Fasciola hepdtica foi realizada
a partir de um método de Elisa denominado FasciDIG®. A analise e interpretagio dos
resultados demonstrou que 146 amostras foram positivas a F. hepdtica (32,09 %). Todas
as leiterias apresentaram animais infectados com rangos de prevaléncia entre as leiterias
que oscilaram de 9,5 % a 84 %. Também foi possivel encontrar a duas espécies de hospe-
deiros intermedidrios deste parasita em Cuba, Galba cubensis e Pseudosuccinea columella.
Deve prestar-se atengao a prevaléncia em bovinos encontrada neste estudo para prevenir
aaparigao de surtos humanos desta enfermidade.

Palavras-chave: gado; limneidos; Fasciola hepdtica; trematddea; Cuba.

INTRODUCTION

Fasciola hepatica (also known as “the Liver Fluke”), is
the main trematode responsible of fasciolosis, which
affects bovines and goat livestock populations worldwi-
de (1). The infection is not just a problem for cattle, but
also a public health issue, considered as an increasin-
gly relevant zoonosis in many countries (2). One of the
most important aspects of fasciolosis infection is that
the pathology and disease take place as early as three or
four weeks after infection. During this time, the diagno-
sis can only be confirmed by coprology at two months
post infection in cattle (3). This parasite can infect ani-
mals and last for years inside the definitive host without
causing death. The fact that this parasite can persist for
long periods of time suggests that the feces of infected
animals can contaminate pastures and intermediate
hosts, allowing it to extend in time the cycle of the pa-
rasite (4).

The epidemiology of fasciolosis is strongly related to
the ecology of the snails that serve as intermediate hosts
of the parasite. Lymnaeid snails are responsible for F.
hepatica transmission worldwide (5). In Cuba, there
are only two types of lymnaeid snails, Galba cubensis
and Pseudosuccinea columella, whose susceptibility to
F. hepatica infection has been proved (6-8), and their
settlement in subtropical areas is favored by the high
moisture associated with frequent rainfall and moder-
ate temperatures. Other malacological studies (7,9-11)
have been carried out in Cuba, which made it possible
to understand the biology and population dynamics of
lymnaeid snails.

On the other hand, between 1944 and 2007, at least
seven major human outbreaks have been reported in
Cuba, three of which occurred in the Pinar del Rio pro-
vince, involving more than 1000 people (12). This pro-
vince is one of the most used for cattle breeding, but it

74  Rev. Med. Vet. ISSN 0122-9354 ISSNe 2389-8526: Bogota (Colombia) N° 37: 73-81, julio-diciembre del 2018



Natural Infection with Fasciola hepatica in Host-Snails and Cattle in Ten Dairy Farms from a Western Municipality in Cuba

is not frequent to find reports regarding the prevalence
of fasciolosis in bovines. Nevertheless, it is well known
thatlocal endemic animal fasciolosis is commonly asso-
ciated with human infection (13) and the reservoir role
of domestic animals is related with transmission of hu-
man fasciolosis (14).

Taking into account the severe impact on Cuban bovi-
ne livestock farming due to fasciolosis (15,16) and the
effect of this disease on the human population (12), the
aim of this work was to determine the prevalence of Fas-
ciola hepatica in cattle and its association with the inter-
mediate hosts inhabiting in a rural area of the Pinar del
Rio province.

MATERIALS AND METHODS

The study was carried out in a livestock farming area
(including 14 farms with 1528 bovines) located in the
Consolacién del Sur municipality, Pinar del Rio provin-
ce, Cuba, from February 2011 to March 2012. The enti-
re area surrounding the rural community of “El Canal”
is inhabited by more than one thousand people, whose
main source of employment is stockbreeding.

Ten farms were randomly selected. The infection of F.
hepatica in cattle was determined in each farm as well as
in the collection of snails (Figure 1).

Figure 1. Map of the “El Canal” community, Consolacién del Sur municipality, Pinar del Rio province, Cuba (17)
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Study animals: A single stool sample from 45S dairy
cows was studied. The animals were randomly select-
ed, and the samples were kept at -20°C until the infec-
tion was determined. The totality of cattle was from
dairy farms that grazed in open field pastures of mixed
grasses (Panicum maximum, Brachiaria brizantha, Cyno-
don nlemfuensis) and legumes (Leucaena leucocephala and
Pueraria phaseoloides). The cattle were also given har-
vested forages (Saccharum officinarum, Pennisetum pur-
pureum).

Detection of Fasciola hepatica infection: It was carried out
using a non-commercial sandwich-ELISA called Fasci-
DIG’, which was developed for diagnosis in humans and
later validated in animals (18,19).

Collection of snails: A total of 50 snails were collected
from each bovine livestock farm using forceps and sie-
ves (11). The mollusks were kept in moist conditions

and taken to the Malacology Laboratory at the Institute
of Tropical Medicine where they were subsequently dis-
sected to identify larval stages of F. hepatica.

RESULTS
F. hepatica infection in cattle

Considering the ten farms studied, 146 of a total of 455
collected faecal samples tested positive for F. hepatica
(32.09%). Every farm was found to be infected with F.
hepatica, which varied in prevalence with ranges from
9.5% to 84% among farms (Table 1).

It was also possible to detect the presence of the two
species of intermediate hosts of F. hepatica in Cuba, Gal-
ba cubensis and Pseudosuccinea columella, with the for-
mer as the only one infected with F. hepatica (Table 1).

Table 1. Fasciola hepatica infection in cattle and presence of the parasite in intermediate snails collected in the livestock

Cattle
Intermediate snails of F. hepatica
Livestock Infected by F. hepatica
Total
No. (%) G. cubensis P. columella

108 80 26 (32.5)

115 63 6 (9.5) - 0

121 39 12 (30.8) - 0

122 35 16 (45.7) + 0

124 25 21 (84.0) - 0

125 87 15 (17.2)

126 20 5 (25.0) - 0

127 56 17 (30.4) + 0

130 25 17 (68.0) - 0

131 25 11 (44.0) + 0
Total 455 146 (32.09)

(0) snail species absence, (-) negative for F. Hepatica, (+) positive for F. hepatica.
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Freshwater snail associated
to the livestock farms

Eight species of freshwater snails (six pulmonates and
two caenogastropods) were found in the entire area.
Detailed information about snail species and the type of
ecosystem found in each farm is summarized in Table 2.

G. cubensis was found in every farm, while P. columella
occurred only in two of them. The savanna habitat and
the low species richness predominated, with the excep-
tion of the pond located nearby farm 125, where the hig-
hest number of snail species was found.

Table 2. Presence/absence of freshwater snails in the studied farms

Families of fresh-water snails
Livestock Habitat Lymnaeidae Physidae Planorbidae Thiaridae | Ampullariidae
G.cub P. col P.acu D.ana D.luc B.hel T.gra P. poe
108 1 1 0 0 0 0 0 0
115 1 0 0 0 0 0 0 0
121 savanna 1 0 0 0 0 0 0 0
122 1 0 0 0 0 0 1 0
124 1 0 0 0 0 0 0 0
125 Pond 1 1 1 1 1 1 0 1
126 1 0 1 0 0 0 0 0
127 1 0 0 0 0 0 0 1
Savanna

130 1 0 1 0 0 0 0 0
131 1 0 1 0 0 0 0 0

(0) Absence G.cub= Galba cubensis; P. cql: Pseudosuccinea columella; E.acu: Physa qcuta; . ‘ ‘ ‘

(1) Presence D.ana= Drepanotrema anatinum; D.luc= Drepanotrema lucidum; B.hel= Biomphalaria helophila; T.gra= Tarebia granifera;

P. poe= Pomacea poeyana
DiscussioN In the present study the number of cattle infected found

Fasciolosis causes significant economic losses worldwi-
de in animal husbandry, mainly ruminants, estimated
at US$ 3 billion per annum, due to reduction in meat
and milk production (20). The Cuban bovine cattle is
a product of a prolonged process of natural selection,
of the descendants of the cattle Bos taurus introdu-
ced by the Spanish conquerors and of animal coming
from Africa, mainly Bos indicus. This crossbreeding has
allowed great adaptability to tropical climates and more
resistance to the infectious diseases (21). However, and
in spite of this, cattle losses due to F. hepatica infection
are still reported every year (16,22).

in the whole area can be due to a number of factors such
as: (I) every farm is located in a suitable ecosystem for
lymnaeid snails settlement; (II) bad management of li-
vestock allows the encounter of both intermediate and
definitive hosts; and (I1I) grazing animals usually drink
contaminated water with metacercariae in the field.
During the dry season, ponds and streams experience
a significant shrinkage and snail populations are forced
to concentrate in the remaining waters, which are at the
same time the only one available for cattle. Thus, infec-
tion may increase severely under these conditions.
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The levels of cattle infection (32.09% in the whole area)
are a reflection of this problem. Since every infected an-
imal is an excellent disseminator of the parasite (rates
of excretion of F. hepatica eggs can reach thousands/
day; see (4) for review), these numbers may actually be
considered as very high. The prevalence found in this
study also agrees with the values found in other coun-
tries (23-26), and similar results of infection rates have
been found in Chile (30.1% of infected cattle) (24) and
Zimbabwe with the Fasciola gigantica species (31.7% of
infected cattle) (27). A higher prevalence of 46.58% has
been reported in Ethiopia (28), and the level of infec-
tion in a study carried out in five districts of Vietnam
varied from 60 to 76% (13).

Fasciolosis is considered the vector-borne disease that
has the widest geographical distribution (1,29), placing
it as the most prevalent helminthic infection in cattle
in the tropics with a variable frequency from 30 to 90%
(30). In Cuba, this disease is one of the most important
parasitic diseases in livestock animals (12,31) and diffe-
rences in prevalence of fasciolosis in different areas may
be attributed to variations in ecological, climatic and
animal husbandry practices (32).

The diagnosis by FasciDIG" allowed the quick detection
of F. hepatica, especially because this technique only ne-
eds a single sample to detect coproantigens. It also pro-
vides positive results four weeks before egg excretion
starts, preventing economic losses (15,19,33). Also, the
use of feces rather than serum to perform the test has
better practical and ethical advantages. This method
has been validated in human and animals using stool
samples (18,19,34) and has been successfully used in
fasciolosis-endemic areas of South Americalike Colom-
bia, Argentina, Peru, Uruguay, and Venezuela, leading
to more accurate diagnosis of this disease (23,35,36).

Intermediate snail host found

Most of the snail species found (P. poeyana, P. cuben-
sis, T. granifera, D. lucidum, G. cubensis and P. columella)
were also identified by Cafiete, Yong, Sinchez, et al. (37)
and Gutiérrez, Hernandez, and Sinchez (11) in studies

conducted in similar ecosystems in the province of Pi-
nar del Rio. Diversity in freshwater snail communities
may affect the distribution and abundance of several
species, especially those acting as intermediate host
of parasites (38). Galba cubensis have been found as a
dominant species in low diversity habitats, whereas in
highly diverse ecosystems it may occur with low abun-
dance (39). Interestingly, G. cubensis populations were
found in all dairies studied, while P. columella was found
in two livestock, which enhances the idea of the former
being the main agent responsible for fasciolosis in Cuba
(6,7,11,40).

The higher ecological diversity observed in the pond
belonging to farm 125 may be due to its ecological fea-
tures (abundant aquatic vegetation, depth, area). The
results obtained in the distribution of G. cubensis in the
whole area agrees with the general pattern observed in
Cuba in this species (mainly in areas of low diversity
and high human activity) while on the contrary, P. colu-
mella has more affinity to sites with less human activity
(7). Although P. columella has been found only in two
sites, it does not diminish its importance as a transmit-
ter of F. hepatica. Its role in the transmission of fasciolo-
sis has been referred in laboratory conditions (6,11,41)
and recently in nature for the first time in Cuba and the
Caribbean (8). Natural infection of this species has also
been reported in other countries like Brazil, Australia,
and Argentina (42,43), and it was introduced in France
with the possibility of transmission capacity (44).

The rates of infection found in every farm indicate that
the F. hepaticalife cycle is running perfectly in the whole
study area. This fact may jump to the idea that, although
the sampling of non-infected snail may occur in a parti-
cular area where cattle are infected, it does not necessa-
rily mean that they do not exist. The transmission of any
parasite is a probabilistic event that ultimately depends
on the distribution of its hosts (45). Hence, sampling size
is akey factor to detect infected snails in the field but it is
not a determinant fact to prove transmission.

The epidemiology of any snail-borne disease is closely
related to the ecology of the snails. To date there are ap-
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proximately 100 known species of lymnaeids, some of
which have been identified in the Americas (G. cubensis,
P. columella, Galba truncatula, Lymnaea humilis, G. via-
trix, among others) (5). As a result of a presumed ende-
mism of fasciolosis in Cuba and that there are favorable
conditions (high humidity and rainfall) for the settle-
ment of lymnaeids, several studies have been developed
to investigate the ecology and population dynamics of
these snails (7,11,41,46).

These investigations have helped to understand more
about the epidemiology of this disease, but there are
still some problems, such as lack of medicines to treat
animals and poor husbandry practices that undermine
the control of fasciolosis (12). Main attention must be
given to the bovine prevalence found in this study to
prevent future outbreaks of this trematodosis, as has oc-
curred over the last few years in this geographical area.

ACKNOWLEDGEMENTS

The authors are very grateful to the health authorities of
Consolacién del Sur, and to the leaders from the Empre-
sa Genética Pecuaria “Camilo Cienfuegos” for granting
us permission to collect the samples.

CONFLICTS OF INTEREST

We declare that we have no conflicts of interest.

ETHICAL STANDARDS

All animals were handled in strict accordance with
good animal practice as defined by the Ethics and Ma-
nagement Committee for Laboratory Animals of the
Institute of Tropical Medicine Pedro Kouri and all the
animal work was approved by this committee.

REFERENCES

1. Mas-Coma S, Valero MA, Bargues MD. Effects of
climate change on animal and zoonotic helminthiases.
Rev Sci Tech. 2008;27:443-457.

2. World Health Organization. Action against worm.
Washington: WHO; 2007.

3. Hillyer GV, Sanchez Z, de Leon D. Immunodiagnosis
of bovine fascioliasis by enzyme-linked immunosor-
bent assay and immunoprecipitation methods. J Parasi-
tol. 1985;71:449-54.

4. FairweatherI, Threadgold L, Hanna RB. Development
of Fasciola hepatica in the Mammalian Host. In: Dalton
JP, editor. Fascioliasis. London: CABI Publishing;
1999. p. 47-111.

S.  Correa AC, Escobar ]S, Durand P, Renaud F, David P,
Jarne P, et al. Bridging gaps in the molecular phylogeny
of the Lymnacidae (Gastropoda: Pulmonata), vectors of
Fascioliasis. BMC Evol Biol. 2010;10:381.

6. Gutiérrez A, Yong M, Perera G, Sanchez J, Théron A, et
al. Fasciola hepatica (Trematoda: Digenea): its effect on
the life history traits of Pseudosuccinea columella (Gas-
teropoda: Lymnaeidae), an uncommon interaction.
Parasitol Res. 2002;88(6):535-9.

7. Vazquez A, Sinchez J, Hevia Y. Distribucion y preferen-
cia de hébitats de moluscos hospederos intermediarios
de Fasciola hepatica en Cuba. Rev Cubana Med Trop.
2009;61:248-53.

8. Gutiérrez A, Vizquez AA, Hevia Y, Sdnchez J, Correa
AC, Hurtrez-Bousses S, et al. First report of larval
stages of Fasciola hepatica in a wild population of Pseu-
dosuccinea columella from Cuba and the Caribbean. ]
Helminthol. 2011;85(1):109-11.

9. DPerera G, Yong M, Ferrer JR, Arrinda C, Amador O.
Effectiveness of three biological control agents against
Intermediate hosts of snail-mediated parasites in Cuba.
Malacological Rev. 1990;23(1-2):47-52.

10. Perera G, Yong M, Ferrer J. Biological control of snail
intermediate hosts by competitor Thiarid snails in
cuba.J Med & AppL Malacol. 1993;5:97-101.

11. Gutiérrez A, Herndndez DF, Sinchez J. Variation of
snail’s abundance in two water bodies harboring strains
of Pseudosuccinea columella resistant and susceptible

to Fasciola hepatica miracidial infection, in Pinar

Rev. Med. Vet. ISSN 0122-9354 ISSNe 2389-8526: Bogot4 (Colombia) N° 37: 73-81, julio-diciembre del 2018 79



Adonis Pino Santos et al.

12.

13.

14.

1S.

16.

17.

18.

19.

20.

21.

22.

80

del Rio Province, Cuba. Mem Inst Oswaldo Cruz.
2005;100:725-7.

Rojas L, Vézquez A, Domenech I, Robertson LJ. Fas-
cioliasis: can Cuba conquer this emerging parasitosis?
Trends Parasitol. 2010;26(1):26-34.

Nguyen TG, Le TH, Dao TH, Tran TL, Praet N,
Speybroeck N, et al. Bovine fasciolosis in the human
fasciolosis hyperendemic Binh Dinh province in Cen-
tral Vietnam. Acta Trop. 2011;117(1):19-22.
Mas-Coma S. Epidemiology of fascioliasis in human
endemic areas. ] Helminthol. 2005;79:207-16.
Duménigo BE, Finlay CM. Detection and quantifica-
tion of Fasciola hepatica antigens in sheep. Rev Cubana
Med Trop. 1998;50:82-4.

Brito E, Herndndez M, de la Fe P, Silveira EA. Prevalen-
ce, liver confiscation and economic losses by Fasciola
hepatica in bovine slaughterhouses of three provinces
of the central region of Cuba. REDVET. 2010;11.

Pino A, Nunez F, Martinez R, Domenech I, Rodri-
guez M, Jeres L, et al. Prevalence and risk factors for
intestinal parasitic infections in a rural community in
“Consolacion del Sur” municipality, Cuba. West Indian
Med].2014;63:337-43.

Espino AM, Marcet R, Finlay CM. Detection of circu-
lating excretory secretory antigens in human fasciolia-
sis by sandwich enzyme-linked immunosorbent assay. J
Clin Microbiol. 1990;28:2637-40.

Duménigo BE, Espino AM, Finlay CM. Detection of
Fasciola hepatica antigen in cattle faeces by a monoclo-
nal antibody-based sandwich immunoassay. Res Vet
Sci. 1996;60:278-9.

FAO. Diseases of domestic animals caused by flukes:
epidemiology, diagnosis and control of Fasciola, Pa-
ramphistome, Dicrocoelium, Eurytrema and Schistosome
infections of ruminants in developing countries. Food
and Agriculture Organisation. Rome: Animal Produc-
tion and Health Div.; 1994.

Uffo O, Acosta A, Martinez S, Ronda R. Genetic cha-
racterization of Cuban Creole cattle using molecular
tools. Biotecnol Apl. 2012;27(2):127-8.

Gonzalez R, Perez MY, Brito S. Fasciolosis bovina:
Evaluacion de las principales pérdidas provocadas en una
empresa ganadera. Rev Salud Anim. 2007;29:167-75.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Torrel T. Detecci6n de coproantigenos de Fasciola
hepatica en ovinos y bovinos mediante un método de
ELISA. Rev Investig Pecu. 1997;8:74-8.

Morales MA, Luengo J, Vasquez J. Distribucién y ten-
dencia de la fasciolosis en ganado de abasto de Chile,
1989-1995. Parasitol Dia. 2000;24:115-8.

Raymundo LA, Flores VM, Terashima A, Samalvides
F, Miranda E, Tantalean M, et al. Hyperendemicity of
human fasciolosis in the Mantaro Valley, Peru: factors
for infection with Fasciola hepatica. Rev Gastroenterol
Peru. 2004;24(2):158-64.

Munguia-Xochihua JA, Ibarra-Velarde F, Ducoing-
Watty A, Montenegro-Cristino N, Quiroz-Romero

H. Prevalence of Fasciola hepatica (ELISA and fecal
analysis) in ruminants from a semi-desert area in the
northwest of Mexico. Parasitol Res. 2007;101(1):
127-30.

Pfukenyi DM, Mukaratirwa S. A retrospective study
of the prevalence and seasonal variation of Fasciola
gigantica in cattle slaughtered in the major abattoirs of
Zimbabwe between. 1990 and. 1999. Onderstepoort J
Vet Res. 2004;71:181-7.

Tadele T, Worku T. The prevalence and economic
significance of bovine fasciolosis at Jimma Abattoir,
Ethiopia. Internet ] Vet Med. 2007;3:1-10.

Sturchler D. Fasciola hepatica: Convoluted life forms
and names. Travel Med Infect Dis. 2018;21:85.

Rim HJ, Farag HF, Sornmani S, Cross JH. Food-borne
trematodes: ignored or emerging? Parasitol Today.
1994;10(6):207-9.

Vézquez AA, Lounnas M, Sinchez J, Alba A, Milesi A,
Hurtrez-Boussés S.. Genetic and infective diversity of
the liver fluke Fasciola hepatica (Trematoda: Digenea)
from Cuba. ] Helminthol. 2016;90(6):719-25.

Berhe G, Berhane K, Tadesse G. Prevalence and econo-
mic significance of fasciolosis in cattle in Mekelle Area
of Ethiopia. Trop Anim Health Prod. 2009;41:1503-4.
Espino AM. Inmunodiagndstico de la fasciolosis huma-
nay su aplicacion en brotes epidémicos [tesis doctoral].
La Habana: Instituto de Medicina Tropical “Pedro
Kouri” 1997.

Espino AM, Finlay CM. Sandwich enzyme-linked im-

munosorbent assay for detection of excretory secretory

Rev. Med. Vet. ISSN 0122-9354 ISSNe 2389-8526: Bogot4 (Colombia) N° 37: 73-81, julio-diciembre del 2018



Natural Infection with Fasciola hepatica in Host-Snails and Cattle in Ten Dairy Farms from a Western Municipality in Cuba

3S.

36.

37.

38.

39.

40.

41.

antigens in humans with fascioliasis. J Clin Microbiol.
1994;32:190-93.

Li O, Leguia G, Espino AM, Duménigo B, Diaz A,
Otero O. Deteccion de anticuerpos y antigenos para el
diagnoéstico de Fasciola hepatica en alpacas naturalmen-
te infectadas. Rev Ivestig Vet Peru. 2005;16(2):143-53.
Moriena R, AlvarezJ, Alvarez A, Racciopi O, Lombar-
dero O. Diagnéstico de Fasciola hepatica por deteccion
de coproantigenos y coprologia cldsica: su comparacién
[Internet]. Available from: http://wwwl.unne.edu.ar/
cyt/veterinarias/v-043.pdf.

Canete R, Yong M, Sanchez J, Wong L, Gutiérrez A.
Population dynamics of intermediate snail hosts of
Fasciola hepatica and some environmental factors in
San Juan y Martinez municipality, Cuba. Mem Inst
Oswaldo Cruz. 2004;99(3):257-62.

Vézquez AA, Gutiérrez A, Sanchez J. Estudios de diver-

sidad en comunidades de moluscos fluviales de impor-

tancia médica. Rev Cubana Med Trop. 2008;60:159-61.

Vézquez AA, Gutiérrez G. Ecologia de moluscos
fluviales de importancia médica y veterinaria en. 3
localidades de La Habana. Rev Cubana Med Trop.
2007;59:149-53.

Yong Cong M, Perera de Puga G. The external and in-
ternal morphology of the intermediate hosts of Fasciola
hepatica. Rev Cubana Med Trop. 1991;43:13-6.
Gutiérrez A, Pointier JP, Yong M, Sdnchez J, Thé-

ron A. Evidence of phenotypic differences between

42.

43.

44.

4S.

46

resistant and susceptible isolates of Pseudosuccinea
columella (Gastropoda: Lymnaeidae) to Fasciola
hepatica (Trematoda: Digenea) in Cuba. Parasitol Res.
2003;90(2):129-34.
Prepelitchi L, Kleiman F, Pietrokovsky SM, Moriena
RA, Racioppi O, Alvarez J, Wisnivesky-Colli C. First
report of Lymnaea columella Say, 1817 (Pulmonata:
Lymnaeidae) naturally infected with Fasciola hepatica
(Linnaeus,1758) (Trematoda: Digenea) in Argentina.
Mem Inst Oswaldo Cruz. 2003;98(7):889-91.
Pointier JP, Noya O, Alarcon de Noya B, Théron A.
Distribution of Lymnaeidae (Mollusca: Pulmonata),
intermediate snail hosts of Fasciola hepatica in Vene-
zuela. Mem Inst Oswaldo Cruz. 2009;104(5):790-6.
Pointier JP, Coustau C, Rondelaud D, Théron A. Pseu-
dosuccinea columella (Say. 1817) (Gastropoda, Lym-
naeidae), snail host of Fasciola hepatica: first record for
France in the wild. Parasitol Res. 2007;101(5):1389-92.
Lockyer AE, Jones CS, Noble L, Rollinson D. Trema-
todes and snails: an intimate association. Can J Zool.
2004;82(2):251-69.
. Calienes AF, Fraga J, Pointier JP, Yong M, Sanchez

J, Coustau C, et al. Detection and genetic distance

of resistant populations of Pseudosuccinea columella

(Mollusca: Lymnaeidae) to Fasciola hepatica (Tre-

matoda: Digenea) using RAPD markers. Acta Trop.

2004;92(1):83-7.

Rev. Med. Vet. ISSN 0122-9354 ISSNe 2389-8526: Bogot4 (Colombia) N° 37: 73-81, julio-diciembre del 2018 81



	Infección con Fasciola hepatica en el ganado y hospederos intermediarios en 10 vaquerías de un municipio occidental de Cuba
	Citación recomendada

	Infección con Fasciola hepatica en el ganado y hospederos intermediarios en 10 vaquerías de un municipio occidental de Cuba
	Autor

	tmp.1553603767.pdf.U6TZ3

