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Summary

This study was carried out in naturally infected cattle and
sheep from May, 2006 to April 2007 in Van province, in
the eastern of Turkey, to assess the prevalence of param-
phistomosis. The rumen and reticulum of slaughtered cattle
and sheep were collected monthly from abattoirs (Van
Municipality of Slaughterhouse) to monitor the seasonal
occurrence of paramphistomosis. 447 cattle and 948 sheep
were examined, out of which 8.95 and 4.43 % were posi-
tive for Paramphistomum infection, with the mean in-
tensity + standard error of mean of 97.55 + 12.50 and
89.17 £ 13.02, respectively. The highest infection in the
cattle and sheep infected with Paramphistomum spp. was
found during the autumn (September to November) (14.10
%, 8.33 %) and fallowed by the summer seasons (June to
August) (9.02 %, 5.18 %).
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Introduction

Paramphistomosis caused by digenetic flukes belonging to
the superfamily Paramphistomoidea is distributed all
around the world, but its highest prevalence has been re-
ported in tropical and subtropical regions, particularly in
Africa, Asia, Australia, Eastern Europe and Russia (Boray,
1959, 1969; Horak, 1971; Gupta et al., 1978). It has been
reported that paramphistomosis is caused by specific spe-
cies of the parasite depending on the regions. For instance,
in Europe, Paramphistomum cervi has been reported in
Russia, Bulgaria, Poland, France, and Italy; while Param-
phistomum microbothrium has been reported from Sar-
dinia, Yugoslavia, and Hungary (Horak, 1971). In Austra-
lia and New Zealand, species of paramphistomes affecting
cattle and sheep are Paramphistomum ichikawai and Cali-
cophoron calicophorum (Brotowidjoyo & Copeman,
1979). In Asia, P. cervi, Paramphistomum explanatum,
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Gastrothylax crumenifer, Cotylophoron cotylophorum,
Fischoederius elongatus, and Fischoederius cobboldi have
been recorded in India, Ceylon and China (Boray, 1959;
Malek, 1980; Hanna et al., 1988; Wang et al., 2006). Spe-
cies responsible for infection in Turkey are mainly to
P.cervi, later P. ichikawai and Calicophoron daubneyi
(Coskun 1988a; 1988b; Tinar ef al., 1992).

Adult paramphistomes are the main parasites in the rumen
and reticulum of sheep, goats, cattle and water buffaloes.
Their early stages are in small intestine and then migrate
through the abomasum towards the rumen (Sanabria &
Romero, 2008). The harm caused by this infection in bo-
vine affects production, since these parasites provoke a
lower nutritious conversion, a loss of weight and/or a de-
crease in milk production, which cause economic losses. In
some areas of India, the Republic of South Africa and
Australia, the mortality of cattle has reached 80 or 90 % in
sheep and cattle (Boray, 1959; Soulsby, 1987). In Europe,
the presence of adult paramphistomes was previously
regarded to be relatively harmless in cattle. However,
recent reports demonstrated that Paramphistome species
present in Europe (Paramphistomum daubneyi most fre-
quently) can cause significant gastrointestinal disease; drop
in production or even death (Dorchies ef al., 2002).

Van province is located at the 42°40'E and 44°30'E longi-
tude and 37°43'N and 39°26'N latitude. This region is at an
altitude of approximately 1.725 meters and has close bor-
ders to Iran eastern. Van province has change over type
climate between terrestrial and Mediterranean climate of
Central Anatolia and Southeast Anatolia regions. Cause of
this climate change is Van Lake. On the basis of tempera-
ture and precipitation, four seasons in a year recognized in
Van (Eastern Turkey) are: winter (December to February);
spring (March to May); summer (June to August); autumn
(September to November).

The present study was designed to report the seasonal and
overall prevalence of the paramphistomes in cattle and



sheep in Van province. Moreover, it was included the
intensity and ruminal damage of infestation by evaluating
of the ruminal histological samples and counting collected
parasites.

Material and Methods

This study was carried out in sheep and cattle from May,
2006 to April 2007 in Van province, in the eastern of Tur-
key. A total of 447 cattle and 948 sheep were examined
over this the period. Van Municipality of Slaughterhouse
was visited regularly in every month. The rumen and
reticulum of slaughtered cattle and sheep were collected
monthly from abattoirs to determine the seasonal preva-
lence of parasite and were checked for the presence of
adult flukes. Parasites collected from each animal were
counted to determine intensity of infections. All examined
sheep and cattle belonged to Van breeds.

Furthermore, the samples from rumen of 20 cattle infected
adult Paramphistomum spp., were taken and fixed in 10 %
neutralized formaldehyde. The fixed samples were embed-
ded in paraffin wax, sectioned at 4 — 5 um, and stained
with hematoxylin and eosin (HE) for histopathologic
examination. The prepared sections were examined under
light microscope.

Using the obtained data, the infection was estimated: preva-
lence (%) and mean intensity (total number of individuals of
a particular parasite species in a sample of a host species/
number of infected individuals of the host species in the
sample) (Margolis ef al., 1982). Chi-square test was employ-
ed to measure association between the parasitism and sea-
son. The data was analyzed using SPSS-11.5 for Windows
(evaluation version). In all the analyses, confidence level
was held at 95 % and P < 0.05, P < 0.01 and P < 0.001 for
significance.

Results

During the one year study period from May, 2006 to April
2007 a total of 447 cattle and 948 sheep at slaughter houses
were examined for paramphistomosis, 40 (8.95 %) and 42
(4.43 %) were found positive for paramphistomum infec-
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Table 1. Seasonal prevalence of paramphistomosis in cattle and
sheep in Van according to gut examination

Cattle Sheep
Season  Examined Infected  Examined  Infected
(%) (%)
Spring 121 8 (6.61) 235 7(2.98)
Summer 133 12 (9.02) 193 10 (5.18)
Autumn 78 11 264 22 (8.33)
(14.10)
Winter 115 9(7.83) 256 3(1.17)
Total 447 40 (8.95) 948 42 (4.43)

Cattle: P=0.31, Sheep: P < 0.001

tion as to gut examination, with the mean intensity + stan-
dard error of mean of 97.55 + 12.50 and 89.17 + 13.02,
respectively (Table 1). While all of the parasites in cattle
were present at rumen, Paramphistomum spp. was found at
both rumen and reticulum in only two sheep.

Seasonal prevalence of paramphistomosis in cattle and
sheep are given Table 1. When each season was con-
sidered, highest incidence of paramphistomosis in sheep
was during Autumn (September to November) with the
prevalence rate of 8.33 % followed by 5.18 % in Summer
(June to August), 2.98 % in Spring (March to May), 1.17
in Winter (December to February) (chi-square or likeli-
hood ratio: P < 0.001) and, in cattle, highest prevalences,
although non significant (chi-square: P = 0.31), were re-
corded 14.10 % in Autumn, followed by 9.02 % in Sum-
mer, 7.83 % in Winter and 6.61 % in Spring.

Figure 1 gives the seasonal variations in the monthly preva-
lences of these natural infections in cattle and sheep accord-
ing to gut examination. The highest positive examinations
was recorded from July to November with the prevalence
rate of 10.42 % in July, 10.53 % in August, 15 % in
September, 12.5 % October, 14.71 % in November in cattle
(P > 0.05) and 5.62 % in July, 7.02 % in August, 4.88 % in
September, 5.68 % October, 11.11 % in November in sheep
(P < 0.001). The lowest prevalences of paramphistomosis
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Fig. 1. Monthly prevalence of Paramphistomum spp. according to gut examination in cattle and sheep in Van province.
Cattle: P > 0.05, Sheep: P < 0.001
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were noted 3.45 % in January, 5.88 % in March and 6.67 %
in May in cattle (P > 0.05). In sheep, the lowest prevalences
rate was 0 %, 1.23 % and 1.28 % in February, December
and March (P < 0.001), respectively (Fig. 1).
Macroscopically and microscopically, it was show that
many parasites attached to the ruminal papillae. Micro-
scopically, there was mild to moderate severity infiltration
of mononuclear cells, and occasionally, few eosinophils in
lamina propria and hydropic degeneration in lamina epi-
thelialis of the rumen. Detaching Paramphistomum species
from the ruminal papilla revealed an atrophic (Fig. 2).

coprological analysis, 15 % in Southern Marmara Region
(Tmnar et al., 1992), and 13.6 % in Afyon Province (Kircali
Sevimli et al., 2005) by postmortem examination in cattle.
In this study, prevalence of paramphistomosis in sheep was
on yearly average at 4.43 % and on throughout the year
with between 0 % and 11.11 %, which is much lesser than
that recorded in Heilongjiang Province in People’s Repub-
lic of China (Wang et al., 2006; 48.8 %), in Maiduguri in
Nigeria (Biu & Oluwafunmilayo, 2004; 28.0 %), but is
similar in Himalayan region of India (Tariq et al., 2008;
7.3 %) and to that found in the Fars province of Iran
(Moghaddar and Khanitapeh, 2003; 1.66 %).

Fig. 2. Paramphistomum spp. was attached to the ruminal papillae. HE, x 25

Discussion

Prevalence and species caused paramphistomosis show a
variation according to countries in the different geographi-
cal regions of the world and animal kind. In present study,
paramphistomosis in cattle was found throughout the year
with prevalence between 3.45 % and 15 %, and with a
yearly average of 8.95 %. Rangel-Ruiz ef al. (2003) from
Tabasco reported prevalence of P. cervi as 39.10 % in
cattle. It is reported that prevalence of paramphistomosis in
cattle in France ranged from 5.2 % to 44.7 % (Mage et al.,
2002; Szmidt-Adjidéa et al., 2000). Padungtoda et al.
(2001) reported 40 % prevalence of Paramphistomum spp.
in dairy cattle from Chiang Mai province of the northern
region of Thailand. According to coprological analysis, the
prevalence rates of 34 % and 29.5 % were detected in
cattle in Portneuf County (Quebec) and Zimbabwe,
respectively (Bouvry & Rau, 1984; Pfukenyi et al., 2005).

This infection in Turkey is partially reported, with preva-
lences ranging from 33 % in Ordu, to 17 % in Samsun
(Celep, 1984), 14.5 % in Kayseri (Y1ildirim et al., 2000) by
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It is reported that prevalence of paramphistomosis in sheep
in different province of Turkey ranged from 0.5 % to 100 %
and the highest and lowest rate were found in Eskisehir and
Kars, respectively (Coskun, 1988; Tinar et al., 1992; Guralp,
1981; Gicik et al., 2003). Comparing our prevalence results
with those recorded in other province of Turkey, the current
infection figures are similar in Cankiri, Antalya, Kirsehir
and to that stated in South Marmara Region (Coskun, 1988;
Tinar et al., 1992). This might result from actual differences
due to different environments.

The highest prevalence of Paramphistomum spp. in sheep
and cattle in the autumns and summer season is in agree-
ment with the observations of other workers. Rangel-Ruiz
et al. (2003) from Tabasco, Mexico reported cattle were
infected mainly throughout the rainy and windy seasons,
during summer, autumn and at the beginning of winter.
Tariq et al. (2008) reported highest infection in sheep in
summer and lowest in winter, in the North West temperate
Himalayan region of India and in the same study was re-
ported the intensity and severity of infection reaches to its
maximum in late summer and autumn season the drier



months. They also emphasize that the low prevalence in
winter could be attributed to harsh snowy winter condi-
tions during which the whole valley remains snow covered
and there are no chances of fresh infection due to non-
availability of intermediate snail hosts (Tariq et al., 2008).
According to Soulsby (1982) the out breaks of param-
phistomosis generally occur in drier months. The lowest
prevalence in winter (November to December) with the
prevalence rate of 0.49 % and highest prevalence during
monsoon and post-monsoon (July to October) (8.06 %)
followed by in summer (March to June) (2.92 %) were also
well documented in domestic ruminants by Hassan et al.
(2005). It was reported that peak fluke burdens and clinical
paramphistomosis occurred in late summer and early win-
ter in calves in a subtropical location in eastern Australia
(Rolfe et al., 1991).

In general, the results of this study are in accordance to
those presented for other tropical and subtropical regions
of the world in which the highest infection was reported in
summer time, autumn and at the beginning of winter
(Kamburov, 1977). Nevertheless, in other latitudes, some
differences were observed. For instance, in France, the
prevalence of P. daubneyi, decreased in July and August
and increased from September to January (Mage et al.,
2002) whilst in Chattisgarh State in India they decreased
summer and increased during postmonsoon season (Gald-
har & Roy, 2005).

Pathogenic effect of paramphistomosis depends on the
number of parasites in the animals. In experimental param-
phistomosis induced with P. ichikawai in lambs, it was
observed severe destruction that associated with increased
infiltration with eosinophils in the mucosa of the rumen. In
the same study, it is suggested that the presence of 20,000
to 25,000 flukes would result in clinical disease; smaller
numbers would cause significant subclinical disease (Rolfe
et al., 1994). Most infections of adult fluke are harmless
although large numbers of fluke can cause a chronic ul-
cerative rumenitis with atrophy of ruminal papillae (Love
& Hutchinson, 2003). The immature forms of P. cervi
caused more severe damage in the duodenal tissue, where-
as the adult form inflicted mild tissue damage in the rumen
of the experimental kids (Singh ef al., 1994). In this study,
severity of rumen lesions was also defined as mild. This
may be to result from small number of parasites sucking
the rumen mucosa into the acetabulum compared as com-
pared with that recorded in the study of Rolfe et al. (1994).
In order to take measures of control and determine pre-
cisely seasonal prevalence for paramphistomosis in this
geographical region, further studies that include several
years of works in animals bred in Van region, both gut and
faecal examination, infections caused by immature forms,
and also determination of infection in the intermediate host
snails should be made.
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