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Investigation of Intestinal Parasites in Pig Feces
That Are also Human Pathogens
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SUMMARY: A total of 238 pig fecal specimens were collected from pig farms in Corlu (Tekirdag), Ayazma, and Arnavutkoy (Istanbul)
during the summer. Out of the 238 pig specimens, 105 were from pigs younger than 6 months and 133 from pigs older than 6 months. These
were investigated for intestine parasites in particular the ones that are human pathogens. Cryptosporidium spp. was detected In 21 fecal
specimens (8.8%), Giardia spp. in 9 (3.7%), Balantidium coli cysts in 4 (1.6%) and Ascaris suum eggs in 9 (4.1%). Giardia lamblia were
found in 8 (7.6%) of 105 pigs younger than 6 months, Cryptosporidium spp. in 12 (11.4%), Balantidium coli cysts in 2 (1.5%). In the pigs
older than 6 months Giardia lamblia were found in 1 (0.7%), Cryptosporidium spp. in 9 (6.7%), Balantidium coli cysts in 2 (1.5%). and
Ascaris suum eggs in 9 (6.7%). The difference in the rate of G. lamblia (p=0.01) in pigs less than 6 months and of 4. suum in those over 6
months was found to be statistically significant (p=0.005). Our results revealed that pigs are important sources of these parasites.
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Domuz Diskilarinda insan Saghg Bakimindan Onem Tasiyan Bagirsak Parazitlerinin Arastirilmasi

OZET: Bu calismada Corlu (Tekirdag), Ayazma, Arnavutkdy (Istanbul)’de bulunan domuz ciftliklerinden yaz déneminde toplanan
105’1 6 aydan kiigiik, 133’1 ise 6 aydan biiyiik olmak tizere toplam 238 domuzdan toplanan diski 6rnekleri 6zellikle insan patojeni olan
bagirsak parazitleri yoniinden incelenmistir. Diski drneklerinin 21’inde (%8,8) Cryptosporidium spp., 9’unda (%3,7) Giardia lamblia ,
4’tinde (%1,6) Balantidium coli ve 9’unda (%4,1) Ascaris suum belirlenmigtir. 6 aydan kiiciik 105 domuzun 8‘inde (%7,6) G. lamblia,
12’sinde (%11,4) Cryptosporidium spp. ve 2’sinde Balantidium coli belirlenirken, 6 aydan biiyiik 133 domuz diskisinin 1’inde (%0,7) G.
lamblia, 9’unda (%6,7) Cryptosporidium spp., 2’sinde (%1,5) Balantidium coli kistleri ve 9’unda (%4,1) Ascaris suum yumurtalar1 belir-
lenmistir. G. lamblia igin aradaki farkin istatistiksel olarak yavru domuzlarda (p=0.01) ve A.suum igin ise alt1 aydan biiyiik domuzlarda
anlamli oldugu saptanmistir (p = 0.005). Sonug¢larimiz domuzlarin insan sagligi icin 6nem tasiyan bu parazitler bakimindan bir kaynak
olusturdugunu gostermistir.

Anahtar Sozciikler: Domuz, bagirsak parazitleri

INTRODUCTION

Giardia lamblia and Cryptosporidium spp. are common pa-
thogens found both in human and animal intestines. G. lamblia
is found in human, dog, cat and many other animals in the
nature, whereas Cryptosporidium spp. are particularly com-
mon among human and calf although they may be also found
among dogs, cats, horses, pigs and other animals (27, 40).
Despite many studies demonstrating the presence of Crypto-
sporidium and Giardia in calf, a limited number of studies
have been performed in various countries to show its presence
in cattle, pigs, sheep and dogs (6, 27, 30).

G. lamblia is common worldwide and is the most common
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intestinal protozoon among humans. G. lamblia colonizes at
the small intestines of humans and animals, causing mild to
severe diarrhea. Children and immune compromised people
are more susceptible. G. lamblia transmits via fecal-oral route
in humans (29).

However, contaminated water and food have role in transmis-
sion. G. lamblia is the most common parasites of wild and
domestic animals. Its prevalence among pigs has been re-
ported as 8.5%, 7.6% and 9% for Canada, USA and Europe,
respectively (3, 27, 29). Cryptosporidium parvum is a coc-
cidian protozoon able to colonize in the small intestine of hu-
man and many mammalians. Severe intestinal infections
caused by this parasite have been reported during the last 30
years. C. parvum infects human beings, various domestic ani-
mals, cattle, pig, horse, sheep, dog, cat and wild animals. C.
parvum may transmit via fecal-oral route or by contaminated
water. Contamination of water with human or animal feces
causes epidemics of water origin (29).
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Recent studies revealed 2 genotypes of Cryptosporidium. Ge-
notype 1 is considered as the ‘human type’ and reported to
have a role only in human infections. Transmission to other
animals failed in studies conducted with varying animals,
except to gnotobiotic pigs. Genotype 2 is regarded as ‘cattle
type’. However, Genotype 2 may also be found in hosts other
than cattle including sheep, goat, pig and human.

Balantidium coli is the only ciliated protozoon capable of
causing disease in humans. Pigs are the reservoir for human
infection. Ingestion of B.coli cysts from pig feces through
water and food intake results in transmission (14).

Ascaris suum is a nematode found in pigs. However, cases with
larva migrans and eosinophilic pneumonia have been reported in
humans (29). In some molecular studies carried out in some
regions on human intestines, Ascaris suum infections spread by
pigs were determined to be existent/prevalent. In a study
conducted in Denmark, Ascaris infections transmitted from
domesticated pigs were determined through PCR-RFLP studies.
Thus Ascariasis was noted to be a zoonotic disease (24, 45).

In the light of this background data, we aimed to identify the
parasites capable of infecting humans from the feces samples
of pigs of a Corlu, Tekirdag and Istanbul pig farm.

MATERIALS AND METHODS

In our survey total of 238 pig faces samples , 105 of which
belong to pigs younger than 6 months ; 133 of which belong to
pigs older than 6 months and all of which were collected from
the pig farms in Corlu (Tekirdag), Ayazma, Arnavutkdy (Is-
tanbul) in the summer. 200 grams of fresh samples of faeces
from pigs living in sections, 20 and 50 were collected in
disposable containers. Studies were done on the day of
collecting the materials.

Feces samples were examined by concentration with formol-
ether method. Preparations were placed between slide and
cover glass and examined under microscope. In addition,
preparations obtained by concentration method were also
stained by using modified acid-fast staining method and Cryp-
tosporidium oocyst were investigated (14). Fisher’s Exact test
was used for statistical analysis.

RESULTS

Feces samples from a total of 238 pigs were collected at the
pig farms located in Corlu and Istanbul district during summer
season. Particularly, intestinal parasites bearing a clinical im-
portance for human beings were investigated. Overall, in 21
samples (8.8%) Cryptosporidium spp., in 9(3.7%) Giardia
spp, in 4(1.6%) Balantidium coli cysts and in 9(4.1%) Ascaris
suum eggs were found.

Among pigs younger than six months (n=105), in 8 samples
(7.6%) Giardia spp, in 12 (11.4%) Cryptosporidium spp., in
two Balantidium coli cysts and in 9 (6.7%) Ascaris suum eggs
were identified. Among pigs older than six months (n=133), in
one sample (0.7%) G. lamblia, in 9 (6.7%) Cryptosporidium

spp., in 2 (1.5%) Balantidium coli cysts and in 9 (4.1%) As-
caris suum eggs were identified.

Giardia spp. was significantly more common among baby
pigs (<6 months age) (p=0.01), whereas Ascaris suum was
significantly more common among older pigs (p=0.005).

Our results demonstrate that pigs are a source for intestinal
parasites that are also human pathogens. Distribution of intes-
tinal parasites identified in a total of 238 pigs (105 < 6 months,
133 > 6 months age) that are also of clinical importance for
human beings are shown in Table 1.

Table 1. Prevalence of parasites capable of infecting
humans in pig feces

Cryptosporidium G. B. A.

Age spp. lamblia coli suum
(n=238)

n % n % n % n %
<6 mo
(n=105) 12 14 8 76 2 19 - -
> 6 mo
(n=133) 9 6.7 1 07 2 15 9 67
All ages 21 8.8 9 37 4 16 9 37

DISCUSSION

Although there are limited numbers of pig farms in Turkey,
the number of pigs breed in Turkish farms is 4399 for the year
2005. The present study investigated the presence of parasites
particularly bearing a potential to infect humans in the feces of
pigs raised in pig farms of Corlu, Istanbul district. A study
conducted in the United States reported the prevalence range
of G. duodenalis and Cryptosporidium spp. as 7-69% and 5-
100%, respectively (28). Again in another United States study,
C. parvum oocyst were found among 11.2 % of 62 pigs
younger than eight months of age and among 3.1 % of 159
pigs older than nine months; Giardia spp. cysts however were
found among 6.4% of baby pigs and 8.1% of pigs older than
nine months of age. The same study found an overall preva-
lence of 5.4% and 7.6% for C.parvum and Giardia spp., re-
spectively among a total of 221 pigs (3). A study from Canada
reported a 9% prevalence of Giardia spp and 11% prevalence
of C.parvum among 286 pigs (27). Other reported prevalence
figures for C.parvum among pigs from different parts of the
world are as follows: 1.4% for Germany, 21.9% for Spain,
33.2% for Japan, 9.7% for Canada and 7.1% for the United
States (15). Our study found Giardia spp. cysts among 3.7%
and C. parvum oocyst among 8.8% of pigs, and in line with
the results of the American study, C.parvum prevalence was
11.7% and 6.7% for young pigs and for pigs older than six
months of age, respectively with a statistically significant
difference. Our prevalence results for Giardia spp. are in con-
trast with the American study with 7.6% prevalence for young
pigs and a much lower prevalence for older pigs (0.7%). As
reported by several investigators, this may be due to the inter-
mittent cyst discharge (28). A study from Ontorio reported the
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presence of Cryptosporidium oocyst among 25% of pig feces
samples (34). Yu et al. found Cryptosporidium parvum oocyst
in 10.5% of feces samples from 589 pigs (44). Although the
number of subjects is smaller in our study (n=238 vs. 589), the
frequency of Cryptosporidium was similar (8.8%). Besides
genotype 1 and 2 of Cryptosporidium with a known role in
human infections, infections with other genotypes found in
animals and considered host specific have also been reported.

Three human infections have been reported with the dog spe-
cific genotype of Cryptosporidium. One of these patients was
HIV positive and the remaining two were children (32, 33,
42). Human infections with C. felis (found in cats), C. melea-
gridis (birds), C. muris (rodents), corvine genotype (deer) and
pig genotype have also been reported (19, 21, 32 33, 41). Our
findings suggest that genotyping of Cryptosporidium spp.
isolated from Turkish population will provide information on
animal reservoirs.

Balantidium coli is the only ciliated protozoon capable of
infecting humans. Its prevalence among pigs has been reported
as 47.2% in China, 25% in Iran (among wild boars), 33.3% in
Venezuela and 55.1% in United States (12, 22, 36, 39). In a
study from Denmark, prevalence of B. coli found to increase
from 57% to 100% by increasing age (from 4 to 52 months)
(16). B. coli prevalence was 1.6% in the present study. B. coli
cysts were found in 4 of 238 feces samples (2 of them < 6
months of age). B. coli prevalence in the present study is much
lower compared to other studies. Most of the pigs older than
six months of age were not older than 1 years of age. This may
account for the low B. coli prevalence.

Following figures have been reported for Ascaris suum preva-
lence among pigs: 3.60/7.70% in Czech Republic, 44.3% in
Tanzania, 13% from in Denmark (13% among baby pigs re-
cently ceased breastfeeding) and 2% in Spain (among wild
boars) (7, 11, 23, 25).

A. suum prevalence was 4.1% in the present study and this
figure is in line with the results of previous studies. However,
higher frequencies have also been reported from different
parts of the world (44.3% in Tanzania, 54.5% in Botswana,
36.7% in China) (5, 26). Approximately 50% to 70% of pigs
are estimated to be infected by A.suum in the world (29). Fol-
lowing the ingestion of food and water contaminated by A.
suum eggs by humans and other mammalians, larvae reach
liver and lung alveoli via blood stream resulting in eosino-
philic pneumonia, liver lesions, myelitis and visceral larva
migrans characterized by neurological symptoms including
encephalo-myelo-radiculo-neuropathy (43, 35, 17).

However, the evolution is complete in humans. Therefore,
A.suum is among the causes of visceral larva migrans in humans.
Human cases with liver and lung lesions, cases and epidemics of
eosinophilic pneumonia have been reported and A4.suum specific
antibodies were positive in all these cases (2, 18, 20, 35, 37).
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Four main types of parasites having the risk of spreading to
human were detected in pig faeces. The prevalence of these
parasites in human in our country for G.lamblia is 0.8%-54.8%
(8,9, 10, 13), in cases with diarrhea for Cryptosporidium 3.5%-
20%, in cases of which the immune systems are suppressed
18.8%-38.8% (1, 4).

In recent years, the prevalence of 4. lumbricoides in humans is
noted to be decreasing, as 1%-49% in different geographical
regions (13, 38). Balantidiosis was not seen in epidemiological
studies conducted in our country about researching on
parasitic diseases (31).

Our results demonstrate that pig feces are an important source
for a group of parasites capable of infecting human beings. A
further study is planned to identify the genotypes of Giardia
spp and Cryptosporidium isolates obtained in this study.
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