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ABSTRACT. This study was conducted in order to determine the presence of parasitic infections of the Greek buf-
falo (Bubalus bubalis) in the Prefecture of Serres, Northern Greece. During the period from February to October 2014, 
faecal samples from 110 buffaloes of the Greek buffalo breed (Bubalus bubalis), from 9 farms located in proximity to 
Lake Kerkini, in the Prefecture of Serres, Northern Greece, were examined, in order to find reproductive elements of 
parasites. Out of 110 faecal samples examined, 102 (92.73%) were found infected with reproductive elements (eggs, 
larvae, cysts and oocysts) of parasites. Specifically, the parasites found were: Eimeria spp. (40%), Entamoeba bovis 
(16.36%), Paramphistomum cervi (10%), Fasciola hepatica (16.36%), Dicrocoelium dendriticum (28.18%), Moniezia 
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INTRODUCTION

Bubalus bubalis is one of the important species of 
domestic livestock as a source of good quality 

meat and milk (Hinrichs, 2004; Infascelli et al., 2004; 
Zicarelli, 2004; Zotos and Bampidis, 2014). The larg-
est population of these animals in Europe is in Italy, 
Bulgaria and Romania (Galiero et al., 2005; Kobak 
and Pilarczyk, 2012).

The Food and Agriculture Organization of the Unit-
ed Nations refers to the Greek buffalo (Bubalus bub-
alis) population as a separate breed named “Ellinikos 
vouvalos (Greek buffalo)”, and characterizes this 
population as endangered-maintained species (FAO, 
2007). The Greek buffalo is part of biodiversity of 
many Greek wetlands (mainly Lake Kerkini, Prefec-
ture of Serres, Northern Greece), thereby enriching 
ecosystems with its aesthetic value. Moreover, the 
Greek buffalo, as a food producing animal, provides 
valuable products (milk, meat; Zotos and Bampidis, 
2014), thus increasing the interest in breeding this par-
ticular species in Greece; current population is approx-
imately 4,000 head (GBBC, 2018).

The parasitic diseases in buffaloes cause economic 
losses in a variety of ways: lowered fertility, reduced 
rates of weight gain, lower milk production, treat-
ment costs etc. The survey of parasitic infection is an 
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important aid to combat infections more effectively 
and in controlling economic losses by adopting effec-
tive control measures (Sreedevi and Hafeez, 2014). 
Thus, the aim of the present study was to determine 
the current presence of the endoparasites in the popu-
lation of the Greek buffalo breed, in the Prefecture of 
Serres, Northern Greece.

MATERIALS AND METHODS
During the period from February to October 2014, 

faecal samples from 110 buffaloes of the Greek buf-
falo breed (Bubalus bubalis), from 9 farms located 
in proximity to Lake Kerkini, in the Prefecture of 
Serres, Northern Greece (41°14΄ N, 23°06΄ E), were 
examined in order to find reproductive elements of 
parasites. The number of buffaloes per farm (adult 
females/males and heifers) and the number of exam-
ined buffaloes (faecal samples) per farm are given in 
Table 1. All faecal samples examined were obtained 
from adult buffaloes, randomly selected and appar-
ently healthy, 105 samples from females and 5 sam-
ples from males, and were collected from the pasture 
directly after defecation of the animals. Each faecal 
sample was collected with hand glove and was kept 
in separate plastic bag to avoid contamination, tied 
carefully, labeled and sent to the Laboratory of Para-

benedeni (27.27%), Toxocara vitulorum (11.82%), Strongylida (gastrointestinal nematodes) (31.82%) and lungworms 
(28.18%). The present study appears to be the first report of the detection of lungworms in buffaloes, in Greece.

Keywords: Greek buffalo, parasites, Northern Greece

ΠΕΡΊΛΗΨΗ. Σκοπός της παρούσας έρευνας ήταν η διερεύνηση της παρουσίας παρασίτων σε δείγματα κοπράνων 
βουβάλων, της φυλής του Ελληνικού βουβάλου (Bubalus bubalis), που εκτρέφονται σε περιοχές της Περιφερειακής 
Ενότητας Σερρών στη Βόρεια Ελλάδα. Κατά το χρονικό διάστημα Φεβρουάριος – Οκτώβριος 2014, εξετάσθηκαν 
δείγματα κοπράνων από 110 βουβάλους της φυλής του Ελληνικού βουβάλου (Bubalus bubalis), από 9 εκτροφές που 
βρίσκονται σε αγροτικούς οικισμούς περιμετρικά της λίμνης Κερκίνης, με σκοπό την ανεύρεση αναπαραγωγικών στοι-
χείων παρασίτων (αυγών, προνυμφών, κύστεων και ωοκύστεων). Κατά την εξέταση των 110 δειγμάτων κοπράνων, τα 
102 (92,73%) βρέθηκαν μολυσμένα με αναπαραγωγικά στοιχεία παρασίτων. Συγκεκριμένα, τα παράσιτα που βρέθηκαν 
ήταν: Eimeria spp. (40%), Entamoeba bovis (16,36%), Paramphistomum cervi (10%), Fasciola hepatica (16,36%), 
Dicrocoelium dendriticum (28,18%), Moniezia benedeni (27,27%), Toxocara vitulorum (11,82%), Στρογγυλοειδή 
(γαστρεντερικά νηματώδη) (31,82%) και πνευμονικά παράσιτα (28,18%). Στην παρούσα έρευνα γίνεται η πρώτη ανα-
φορά της ανεύρεσης πνευμονικών παρασίτων στους βουβάλους, στην Ελλάδα.

Λέξεις ευρετηρίασης: Ελληνικός βούβαλος, παράσιτα, Βόρειος Ελλάδα
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sitology and Parasitic Diseases, Faculty of Veterinary 
Medicine, Aristotle University of Thessaloniki, for 
examination.

Faecal samples were examined using the sedimen-
tation method Teleman (Pierkazski, 1954), which is a 
qualitative method that detects all parasitic elements 
in faeces, in order to find reproductive elements of 
parasites (eggs or larvae from worms and cysts or 
oocysts from protozoa) and to identify them (Soulsby, 
1982; Thienpont et al., 1986) using microscope (×10, 
×40). Descriptive statistics were performed with the 
Statistical Package for the Social Sciences (2008).

RESULTS
Out of 110 faecal samples examined, 102 (92.73%) 

were found infected with reproductive elements of 
parasites. Detailed results are presented in Table 2. 
Single infection was observed in 30 (27.27%) faecal 
samples and mixed infection in 69 (62.73%) faecal 
samples with two, three and four species of parasites. 
In addition, mixed infection was revealed in one sam-
ple (0.91%) with five species of parasites and in two 
samples (1.82%) with six species of parasites.

DISCUSSION
The results of the present study revealed two spe-

cies of protozoa, Eimeria spp. and E. bovis, both 
of them were found in a previous research, in our 
country and indicated that the prevalence of infection 
was 100% for both of them (Himonas et al., 1998). In 
another investigation, Founta et al. (2007) observed 
that the infection rate of Eimeria spp. and E. bovis 
were 0.16% and 11%, respectively. They also found 
the presence of Buxtonella sulcata (55%) and Blasto-
cystis spp. (8%), which was not found in this survey. 
In the present study, the higher presence of Eimeria 
spp. (40%) infection, possible due to the intensive 
breeding in buffalo farms in the last years, implies a 
high density of animals thus leading to the spread of 
protozoa (Rinaldi et al., 2007). Moreover, buffaloes 
are exposed to ingestion of Eimeria spp. infective 
oocysts with drinking water contaminated with faeces 
and the presence of older buffaloes, acting as asymp-
tomatic carriers, in the same place where newborns 
live (Bastianetto et al., 2007). Similar findings were 
reported by Karanikola et al. (2012) in Greece, where 

the mean prevalence of Eimeria spp. and E. bovis 
were 40% and 14.8%, respectively. Different results 
were obtained by Nalbantoglou et al. (2008) in the 
Province of Afyon, Turkey, where the prevalence of 
Eimeria spp. in buffaloes was 3.8%-55.1%, whereas 
Singh et al. (2012) in India (Ludhiana District, Pun-
jab) found prevalence of the infection which amount-
ed to 0.95% and Mamun et al. (2011) in Bangladesh 
(Kurigram district) found 3.39%.

In the current study, the presence of helminths in 
buffaloes is much higher than the previous report of 
Founta et al. (2007), who noticed lower infection rate 
related to P. cervi 1.15%, D. dendriticum 0.49%, M. 
benedeni 0.16% and Strongylida 12.6%. Furthermore, 
the present study appears to be the first report of the 
detection of lungworms in buffaloes, in Greece. The 
high presence of infection is caused by the lack of 
appropriate parasite control programme, which is 
necessary for these animals. Buffaloes are raised on 
marshy pasture with high humidity which favors the 
growth and multiplication of parasites as well as their 
vectors (Kobak and Pilarczyk, 2012). Karanikola et 
al. (2012) also found high prevalence of helminthes 
infection in Greece (F. hepatica 11.1%, P. cervi 5.9%, 
M. benedeni 13.3%, T. vitulorum 8.9% and Strongyl-
ida 3.7%), but lower when compared to our results. 
Lower prevalence of helminths infection, using the 
FLOTAC technique, was observed in buffaloes by 
Cringoli et al. (2009) in the Lazio region in Italy and 
by Condoleo et al. (2007) in central Italy (F. hepatica 
1.3%, P. cervi 2.1%, D. dendriticum 0.2%, Moniezia 
spp. 0.2%, Strongylida 5.4% and Strongyloides spp. 
0.4%). Kobak and Pilarczyk (2012) found F. hepati-
ca in 32% of buffaloes in the Notecka Forest region 
in Poland, which is almost twice the rate of infec-
tion with the present study. Racioppi et al. (2007) 
also found high prevalence of F. hepatica infection 
(28.5%) in the province of Corrientes, Argentina. 
Buffaloes are usually exposed to a higher risk of 
infection with snail-borne helminths due to their ten-
dency to seek rivers, pools or swamps for wallowing 
(Cockrill, 1974). This research work indicated that 
the buffaloes were very much susceptible to parasitic 
infection with possible effects on their productivity. It 
is imperative that integrated strategies and measures 
be taken to control parasitic infections in buffaloes in 
Kerkini district and elsewhere in Greece.
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Table 1: Number of buffaloes (total and examined) per farm.

Table 2. Presence of parasitic infections in the faeces of examined buffaloes (n=110).

CONCLUSIONS
The present study appears to be the first report of 

the detection of lungworms in buffaloes, in Greece. 
The high presence of parasites infection, in this study, 
should be an indication for devising an appropriate 
parasite control programme, it also highlights the 
need to carry out a larger study, including more sam-
ples and estimating the parasitic burdens, in order to 
estimate economic losses associated with parasitic 

invasions. To prevent contamination of buffaloes by 
parasites, preserve their population and to improve 
their yields, early detection and treatment of infect-
ed animals is recommended, in combination with 
improving their breeding conditions.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no conflict of 

interest. 

Farm number Total number of buffaloes/farm Number of examined buffaloes 
(faecal samples)/farm

1 451 (307 ♀, 126 ♂, 18 heifers) 10 ♀

2 159 (88 ♀, 51 ♂, 20 heifers) 15 ♀

3 72 (63 ♀, 9 ♂) 10 ♀

4 362 (241 ♀, 100 ♂, 21 heifers) 10 ♀

5 183 (115 ♀, 40 ♂, 28 heifers) 12 ♀

6 30 (30 ♂) 5 ♂

7 151 (85 ♀, 41 ♂, 25 heifers) 12 ♀

8 49 (33 ♀, 15 ♂, 1 heifer) 12 ♀

9 603 (423 ♀, 125 ♂, 55 heifers) 24 ♀

Total 2060 110

Parasites Parasitic 
elements

Number of infected samples 
(%)

95% Confidence interval 
(%)

Protozoa

Eimeria spp. oocyst 44 (40.00%) 30.8 – 49.8 %

Entamoeba bovis cyst 18 (16.36%) 10.0 – 24.6 %

Helminths

Strongylida egg 35 (31.82%) 23.3 – 41.4 %

Dicrocoelium dendriticum egg 31 (28.18%) 20.0 – 37.6 %

Lungworms larva 31 (28.18%) 20.0 – 37.6 %

Moniezia benedeni egg 30 (27.27%) 19.2 – 36.6 %

Fasciola hepatica egg 18 (16.36%) 10.0 – 24.6 %

Toxocara vitulorum egg 13 (11.82%) 6.4 – 19.4 %

Paramphistomum cervi egg 11 (10.00%) 5.1 – 17.2 %

1002 A. FOUNTA, E. PAPADOPOULOS, S. CHLIOUNAKIS, V.A. BAMPIDIS, M. PAPAZAHARIADOU



J HELLENIC VET MED SOC 2018, 69(2)
ΠΕΚΕ 2018, 69(2)

REFERENCES 

Bastianetto E, Filho EJF, Lana AMQ, Cunha AP, Teixeira LV, Bello ACPP, 
Teixeira C, Leite RC (2007). Epidemiology of Eimeria sp. infection in 
buffaloes (Bubalus bubalis) bred in Minas Gerais, Brazil. Ital J Anim 
Sci 6:911–914.

Cockrill WR (1974). The working buffalo. In: Cockrill, W.R. (Ed.), The 
Husbandry and Health of the Domestic Buffalo, Food and Agriculture 
Organization of the United Nations, Rome, Italy.

Condoleo RU, Veneziano V, Bruni G, Santaniello M, Carbone S, 
Pennacchio S, Rinaldi L, Cringoli G (2007). Distribution of helminths 
in buffalo farms from central Italy. Ital J Anim Sci 6:920–922.

Cringoli G, Musella V, Maurelli MP, Morgoglione ME, Santaniello A, 
Condoleo R, Guariglia I, Rinaldi L (2009). Helminths and arthropo-
da in buffalo farms from the Lazio region (Italy). Vet Res Commun 
33:129–131.

Food and Agriculture Organization (FAO) (2007). Breeds currently record-
ed in the Global Databank for Animal Genetic Resources. Rome, Italy, 
pgs. 155.

Founta A, Papazahariadou M, Papadopoulos E, Chliounakis S, 
Antoniadou-Sotiriadou K, Karamitros A, Efremidis K (2007). Fauna 
of gastrointestinal parasites of buffaloes in the area of Macedonia, 
Greece. Anim Sci Rev 36:15–21.

Galiero G, Conedera G, Alfano D, Caprioli A (2005). Isolation of vero-
cytotoxin-producing Escherichia coli 0157 from water buffaloes 
(Bubalus bubalis) in Southern Italy. Vet Rec 156:382–383.

Greek Buffalo Breeders Cooperation (GBBC) (2018). Data concerning the 
Greek buffalo population. Vironia, Serres, Greece. Personal commu-
nication.

Himonas C, Antoniadou-Sotiriadou K, Sotiraki S, Papazahariadou M 
(1998). Intestinal protozoa of animals in areas of Macedonia. Bull 
Hellenic Vet Med Soc 49:300–306.

Hinrichs J (2004). Mediterranean milk and milk products. Eur J Nutr 
1:I12–17.

Infascelli F, Gigli S, Campanile G (2004). Buffalo meat production: 
Performance infra vitam and quality of meat. Vet Res Commun 
28:143–148.

Karanikola S, Ptochos S, Diakou A, Karamitros A, Papadopoulos E 
(2012). Gastrointestinal parasitism of water buffaloes (Bubalus 
bubalis) in Northern Greece. In Proceedings of the 12th Hellenic 

Veterinary Congress (5-8 April 2012, Athens, Greece).
Kobak P, Pilarczyk B (2012). Prevalence of gastrointestinal parasites of 

water buffaloes raised in the Notecka Forest region (Poland). Bull Vet 
Inst Pulawy 56:33–36.

Mamun MAA, Begum N, Mondal MMH (2011). A coprological survey 
of gastro-intestinal parasites of water buffaloes (Bubalus bubalis) in 
Kurigram district of Bangladesh. J Bangladesh Agric Univ 9:103–109.

Nalbantoglou S, Sari B, Cicek H, Karaer Z (2008). Prevalence of coccid-
ian species in the water buffalo (Bubalus bubalis) in the Province of 
Afyon, Turkey. Acta Vet Brno 77:111–116.

Piekarski G (1954). Lehrbuch der parasitologie unter besonderer beruck-
si-chtigung der parasiten des menschen. Spinger-Verlag, Berlin-
Gottingen-Heidelberg.

Racioppi O, Moriena RA, Alvarez JD, Crudeli GA (2007). Fasciola hepat-
ica: New buffalo (Bubalus bubalis) parasitosis in the province of 
Corrientes, Argentina. Ital J Anim Sci 6:948–950.

Rinaldi L, Musella V, Condoleo R, Saralli G, Veneziano V, Bruni G, 
Condoleo RU, Cringoli G (2007). Giardia and cryptosporidium in 
water buffaloes (Bubalus bubalis). Parasitol Res 100:1113–1118.

Singh NK, Singh H, Jyoti Haque M, Rath SS (2012). Prevalence of para-
sitic infections in buffaloes in and around Ludhiana district, Punjab, 
India: A preliminary study. J Buffalo Sci 1:1–3.

Soulsby EJL (1982). Helminths, Arthropods and Protozoa of Domesticated 
Animals, 7th Ed. Bailliere, Tindall and Cassell, London, UK.

Sreedevi C, Hafeez Md (2014). Prevalence of gastrointestinal parasites in 
buffaloes (Bubalus bubalis) in and around Tirupati, India. Buffalo Bull 
33:251–255.

Statistical Package for the Social Sciences (2008). Release 17.0. SPSS 
Inc., Chicago, IL, USA.

Thienpont D, Rochette F, Vanparijs OFJ (1986). Diagnosing helminthi-
asis by coprological examination, 2nd edition, Janssen Research 
Foundation, Beerse, Belgium.

Zicarelli L (2004). Buffalo milk: Its properties, dairy yield and mozzarella 
production. Vet Res Commun 1:127–135.

Zotos A, Bampidis VΑ (2014). Milk fat quality of Greek buffalo (Bubalus 
bubalis). J Food Comp Anal 33:181–186.

A. ΦΟΎΝΤΑ, Η. ΠΑΠΑΔΟΠΟΎΛΟΣ, Σ. ΧΛΕΙΟΎΝΑΚΗΣ, Β.A. ΜΠΑΜΠΙΔΗΣ, Μ. ΠΑΠΑΖΑΧΑΡΙΑΔΟΎ   1003

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

