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ABsTRACT: The prevalence of some protozoa and helminths of cattle in Salamanca (Spain) was studied from 1986-1994. Analysis of 2202 taecal
samples showed that T190 (54% ) were infected. 411 (18.7% ) of them with mixed infections, These prevalences were: 12.7% tor Eimeria sp.. 43.7%
for Strongylida of the gastreintestinal tract: 2.7% Capillaria bovis: 2.1% Dicivocaudus viviparus: 4% Moniezia sp. and Thysaniezia giardiz 8.5%
Fusciola hepatica: 2.0% Schistosomea bovis: and Dicrocoelivm dendriticum was only present in one case. Similar data were tound in other countries
of the Mediterrancan area. The prevalence of hepatic and sanguineous trematodes was decreased and the prevalence of gastrointestinal nematodes
and cestades was maintained. The results. obtained by observations during nine vears, vield information which reflects the prevalence of these pa-
rasitic infections in the cattle of our arca.
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INTRODUCTION

The province ol Salamanca 1s a Spanish region where
beef cattle are bred in an extensive system on range-
lands. Because of the high number of animals in this

arca. it constitutes one of the most important nucler of

bovine production in Spain.

The negative economic impact which parasitic infec-
tions of cattle cause in the productive sectors has been
widely recognized by numerous authors throughout the
world (HERLICH, 1978; Coop, 1982: RAYNAUD, MAGL:
& LI STANG, 1983: CAWDERY, 1984: DARGIE, 1987:
GENICOT. MOULIGNEAU & LEKEUX. 1991). The particu-
lar influence on Spanish cattle production has been eva-
luated. in recent years. principally by FILLORES (1981) and
COMPAIRE & TARAZONA (1985).

The control of these parasitic infections yields variable
benefits (EUZEBY. 1977: NANSEN, 1987. HAWKINS,
1993) und the control measures in systems linked to gra-
zing must be based on local epidemiological data (DOR-
CHIES, 1979; BRUNSDON, 1980: ANDERSON, DONALD &
WALLER. 1983: ROJO VAZQUIEZ, 1993).

The objective of this work was to know the prevalence
of gastrointestinal, pulmonary and hepatic parasitic in-
fection in becl cattle in this region of Spain and the
trends in these infections during the last nine years.

MATERIAL AND METHODS

The study area: This study was carried out in the provinee of Sa-
lamanca. situated i the western part of Spain at some 800 m above

sea level (Iig. 1A). The climate is characterized by being hot and
dry in summer. temperate in spring and autumn and cold in winter.
The average maximum temperature is 20-24° C in July-August
and the average minimum is 2-6° C in December-January. The
average annual rainfall varies between 300-1200 mm per vear.
with o dry period in the sumimer which lasts from one to four
months. It is considered to be a temperate Mediterrancan climate
(DE LEON LEAMAZARES, 1990).

Animals: All of the animals included in these observations were
farmed n an extensive system. A total of 2202 adult cattle were
examined by individual sampling. This sampling was uniformly
distributed throughout the study arca and carried out at all times of
the yvear, from January 1986 10 December 1994 (Fig. 1B).

Parasitological techniques: A modification of Parern’s techni-
que (1938) was employed. Brietlv. this consists of the homogeni-
zation and suspension of 3 ¢ of facees m 42 ml of water. filtering
through a 350 mm mesh and centrifuging in tubes of 15 mlat 1500
rpm for 3 min. The pellet is resuspended ina 33% zine sulphate so-
fution. adapting slide covers to the meniscus of the tbe. After furt-
her centrifuging. to aceelerate the process of tlotation. the slide co-
ver s removed and observed through w light microscope for the
identitication of parasite cggs and larvae.

RESULTS

The analysis of the 2202 samples of fucces showed a
wide spectrum of parasitic infections in the course of the
9 vears of the study. The parasites belonged to various
groups and included: A) intestinal protozoa: Eimeria sp.:
B) trematodes: Fasciolu hepaticd, Dicrocoelium dendri-
ticum and Schistosoma bovis; C) adult digestive cesto-



Zoologicul Parasites positive  prevalence
aroups samples ()
Protozoa  Eimeria sp. 279 12.7
Digenea Lasciola hepatica 188 8.9
Dicrocoelivum dendriticum 1 0.1
Schistosonia bovis 58 2.6
Nematoda - Strongyvlida 962 43.7
Capillaria bovis 60) 2.7
Dictvocaulus viviparis 46 2.1
Cestoda Moniezia sp..
Thysaiiezia giardi 89 4.0

Table T.— Prevalence of the different groups of parasites {rom
1986- 1994,
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Fig. 1.— A) Geographical localization of the study area (Salamanca
province) in the Iberian Peninsula. B) Annual distribution of the
sampling.

des: Moniezia sp. and Thysaniezia giardi; D) gastroin-
testinal nematodes: Strongylida and Capillaria bovis: E)
pulmonary nematodes: Dictyocaulus viviparus.

A total of 1190 samples (54%) were positive for some
types ol parasites: 779 (35.4%) for only one. 338
(154%) for two and 73 (3.3%) for three or more parasi-
tes. The trend of multiple infections showed that the
proportion ol individual carriers of at least one type of
parasites varicd between 48.5 and 72%. except in the
years 1988 and 1992, in which the proportions were 36
and 38.2%, respectively.

The prevalences of each of the species or groups of pa-
rasiles present were very variable, the digestive strongy-
lids reaching the highest level (Table ).
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The prevalence of the intestinal protozoa is presented
in Figure 2A. The prevalence of Eimeria infection was
low during almost all the study period (1.6-13.1%). ex-
cept in 1989 and 1990 in which its values reached 38.6%
and 24.8%. respectively.

Figure 2B shows the profile of prevalences of Fas-
ciola hepatica, Schistosoma bovis and Dicrococeliim
dendriticum. These infections tended to diminish gra-
dually during the course of the study: Fasciola hepatica
decreased [rom 25.2 to 1.5%: Schistosoma bovis decrea-
sed from 9,9 o 1 5% and Dicrocoeliun dendriticum was
only present in one case.

The group of Strongylida ol the gastrointestinal tract
was the most prevalent, varving between 209 and
61.1% . with highest figures recorded in the period 1989-
91 (Fig. 2C). This group included various common spe-
cies, among which the Trichostrongylidac predominated.
Capillaria bovis, also an intestinal nematode, had a low
prevalence which varied between 0.4 and 6.2%. and the
pulmonary nematode Dictyvocanlus viviparus remained
throughout the study period between limits of 0.3 to
5.2% (Fig. 2C).

The prevalences of cestodes (Moniezia and Thysanie-
zia) varied between | and 7.8%, with lowest valucs in

1987 and 1994 (Fig. 2D).

DISCUSSION

The beel cattle of the provinee of Salamanca (Spain)
have been cited as natural hosts of a wide range of para-
sites (RAMAJO MARTIN, 1992; CORDERO DEL. CAMPI-
LLO, CASTANON & REGUERA, 1994) in which all those
found in the present study are included. The general cha-
racteristics of these infections in our cattle are very simi-
lar to those mentioned recently by AMBROSINI. BARCAC-
ClA & MONDINI (1994) for the cattle of central Ttaly. In
regions of Spain more humid than Salamanca, especially
in the north of the Iberian Peninsula. higher prevalences
have been found for all these parasites (URIARTE, [985;
NOGAREDA et al.. 1987).

The presence of Eimeria was considerably lower than
that found in subtropical areas. where prevalences of up
1o 67.2% have been reported (MUNYUA & NGOTO,
1990). The rise in prevalence registered in the study area
in the years 1989-90 corresponded to times with higher
levels of rainfall than usual.

The gastrointestinal nematodes. with a practically cos-
mopolitan distribution and prevalences which are gene-
rally very high in all the humid and temperate regions of
the world, present a relatively moderate, although persis-
tent, prevalence here. due to the limitation which the
scarcity of rainfall signifies for its exogenous develop-
ment (RAMAJIO MARTIN, 1988). Equally, the habitually
dry climate of our region proves to be little favourable
for the development of Dictyocaulus viviparus. which
could explain the reduced presence of this parasite here.
in comparison with other more humid zones of Spain



Prevalence of parasites in adult cattle from Salamanca

40 — 30
3357 A 1 B
4 25—_
30+ J
55 ] 20
20 15
15 1
] 10
10 1
9 —
5 5
0= j T T T T T ] T j O
1986 1987 1988 1989 1990 1991 1992 1993 1994 1986 1987 1988 1989 1990 1991 1992 1993 1994
65 7 20
04 C D
55—_‘ 1
5()-
45 1>
40 1
35
30 10
25— ]
20—_
15 5
10 |
57
0 .
7 J T 0 T T T T T T T T U
198G 1987 1988 1989 1990 1991 1992 1993 1994 1986 1987 1988 1989 1990 1991 1992 1993 1994

Fig. 2.— Evolution of prevalences: A) intestinal protozoa (Eimeria sp.). B) trematodes (2 Fasciola hepatica, A Dicrocoelivm dendiiricum.
O Schistosoma bovis). C) gastromtestinal nematodes (2 Strongylida. A Capillaria bovis) and pulmonary nematodes (© Dictvocaulus vivi-
parus). DY tapeworms (Moniczia. Thysaniezia).

(NOGAREDA ¢r al., 1987) and also with the rainy coun-
tries of the north of Europe. where notably higher preva-
lences are registered (SCHNIEDER, BELLMER & TENTER.
1993: EYSKLR ef al., 1994).

The hepatic trematodes Fasciola hepatica and Dicro-
coelium dendriticum are less prevalent than in areas of
the north-east of Spain (GONZALEZ LANZA et al.. 1989;
GONZALEZ LANZA. MANGA GONZALEZ & DiL PO70
CARNERO, 1993) and than in other countrics of central
and southern Europe: France (CASSET. 1989). Switzer-
land (DUCOMMUN & PEISTER, 1991). Belgium (GENI-
COT. MOULIGNEAU & LEKEUX, 199]) and Italy (FASA-
NELLA,  GIANGASPERO &  PucCCINi,  1993),  The
significant decline in the prevalences of these helminths
during recent years has also been observed in different
areas ol Europe: Germany (GRAEFNER, 1989), Poland
(MICHALSKY. LAGODZINSKA & BRzZIESKA, 1991) and
France (XIMENLES et al., 1993). This can be attributed, in
our area, 1o the progressive desiceation of many natural
habitats of their intermediarics and to the strategic-pre-
ventive treatiments which have been carried out systema-
tically. Identical measures do not, however, achieve the
same result in the gastrointestinal nematodes and cesto-
des, whose prevalences scem to persist both in our re-
gion and in other regions of Spain and Europe. A gradual
descent can also be appreciated in Schistosoma bovis

over the last twenty years (RAMAIO MARTIN, 1972: SI-
MON VICENTE & RAMAIO MARTIN, 1982). attributable
to the fact that many of the natural habitats of the inter-
mediate host (Planorbaiius metidjensis) have disappea-
red as a consequence of the prolonged periods ol
drought which have occurred recently in the area of our
observations.

Our results on prevalence, obtained through observa-
tions during a period of nine consecutive years, present
reliable epidemiological data on the presence of the di-
verse parasites of beel cattle in our area.
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