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Seroepidemiology of Fasciola Hepatica in Mersin province
and surrounding towns and the role of family history of
the Fascioliasis in the transmission of the parasite
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Background/aims: Fascioliasis is an important zoonotic disea-
se caused by Fasciola hepatica. This zoonosis may cause serious
morbidity and a considerable financial burden. Knowledge abo-
ut Fasciola hepatica and interest in this parasite have increased
in Turkey recently. However, there have been few studies on the
real prevalence of this condition in the country. Therefore, we ai-
med to determine the prevalence of fascioliasis and the role of fa-
mily history of the condition in the transmission of the parasite
in the province of Mersin. Methods: Taking account of their po-
pulations, 729 people without a family history of fascioliasis and
155 people with a family history of fascioliasis from the city of
Mersin and randomly selected three towns were included into the
study to obtain a sample that well represented the population of
the province of Mersin. A questionnaire composed of items about
consumption of green leafy vegetables, stock-breeding and clini-
cal symptoms of the disease was used to collect data. Excre-
tory [ secretory (ES)-ELISA was used to detect IgG antibodies to
Fasciola hepatica. People seropositive for Fasciola hepatica un-
derwent abdominal ultrasonography, physical examination, bioc-
hemistry, and stool tests for the detection of Fasciola hepatica
eggs. Results: A total of 0.79% of the participants were seroposi-
tive for Fasciola hepatica. One point ninety-three percent of the
individuals with a family history of fascioliasis and 0.55% of the
individuals without a family history of fascioliasis were seroposi-
tive for Fasciola hepatica. Out of 7 individuals found to be sero-
positive for Fasciola hepatica, 5 were female, 2 were male, and 4
had a family history of fascioliasis. Five and 4 patients, respecti-
vely, had a history of consuming green leafy vegetables and 4 had
a history of stock-breeding. The clinical evaluation revealed that
4 patients had at least one sign of fascioliasis. Three patients had
signs of fascioliasis on ultrasonography and 1 had Fasciola he-
patica egg in stool examination. There was no significant diffe-
rence in seropositivity for Fasciola hepatica between the individu-
als with and without a family history of fascioliasis (x2: 0.077,
p>0.05). Conclusions: The prevalence of fascioliasis was hypo-
endemic in the province of Mersin. There were no significant dif-
ferences in the Fasciola hepatica prevalence between the groups
with and without family history of fascioliasis. However, studies
with larger sample sizes may reveal a difference.

Key words: Fasciola hepatica, seroepidemiology, excre-
tory/secretory-ELISA.

Amag: Fasciola hepatica énemli saglik sorunlarina ve ekonomik
kayiplara neden olabilen ciddi bir zoonotik hastaliktir. Son yillar-
da iilkemizde bu zoonoz’a yonelik ilgi ve bilgi birikiminin arttiginu
biliyoruz. Fakat yine de bu parazitin iilkemizdeki gergek sikligi ko-
nusunda maalesef yeterli ¢alisma ve bilgi yoktur. Bu amagla iilke-
mizdeki fasciola bilgi birikimine énemli kaynak olusturan Mersin
1li ve Ilcelerinde Fasciola hepatica stkligini saptamak ve aile 6ykii-
siniin fasciola stkligindaki etkisini degerlendirmek amact ile bu ¢a-
lismayt planladik. Yontem: Mersin ilinin tiimiinii érnekleyecek ge-
kilde kura ile belirlenen 3 ilce ve Mersin merkez olmak iizere niifus
oranlart dikkate alinarak ailesinde fasciolosis dykiisii bulunmayan
729 ve fasciolosis oykiisii bulunan 155 kisi calismaya alindi. Calig-
ma grubundaki kisilere yegillik yeme, hayvan besleme ve klinik
semptomlara yénelik anket formu diizenlendi ve doldurtuldu. Fas-
ciola hepatica IgG antikorlart ES-ELISA yontemi ile aragstirildi. Se-
ropozitif olan hastalar tekrar degerlendirilerek abdominal ultraso-
nografileri, fizik muayeneleri, biyokimyasal tetkikleri ve gaitada
parazit yumurtast incelemesi yapildi. Bulgular: Calisma grubun-
da toplam seropozitiflik orant %0.79 olup, ailesinde fasciolosis bu-
lunan kigiler arasinda seropozitivite %1.93, bulunmayanlarda ise
%0.55 olarak saptanmustir. Seropozitiflik saptanan 7 hastanin 5%
kadin 2’si erkek olup 4’iinde fasciolosis aile dykiisii bulunmaktadir.
Hastalarin 5’inde yesillik yeme, 4’iinde hayvan besleme dykiisiine,
klinik degerlendirmede ise 4 hastada en az bir fasciolosis diistindii-
rebilecek bulguya rastlanmigtir. Seropozitif 7 hastanin ultrasonog-
rafik incelenmesinde 3 hastada fasciolosis ile uyumlu bulgular elde
edilirken, diskt incelemesi sonucunda 1 hastada Fasciola hepatica
yumurtast gorillmiistiir. Aile ykiisii bulunan ve bulunmayan grup-
lar arasindaki farkin istatistiksel olarak anlamli olmadigt tespit
edilmigtir (p>0.05). Sonug¢: Calismamizda Fasciola hepatica sikli-
81 Mersin ili genelinde %0,8 olup hipoendemik bir bélge oldugu or-
taya ¢iknugtir. Aile dykiisii olanlar ile olmayanlar arasinda seropo-
zitiflik agisindan istatistik” fark bulunmamais olsa da yaklasik ola-
rak 4 kat fark bulunmusgtur. Olgu sayistnin artmast durumunda
anlamly farklilik olabilecegini diisiiniiyoruz. Metaserkaryalarin
tizerinde bulundugu su teresi gibi bitkilerin yenmesi ve enfekte su-
larin i¢ilmesi ile hastalik bulasabildiginden Fasciola hepatica tes-
pit edilen kisi ile ortak kaynaktan beslenen kisilerde de hastaligin
olabilecegi diigiiniilerek ailelerinin de taranmast ve serolojik tani-
nmin, diskida yumurta aranmast ve radyolojik yontemlerle desteklen-
mest sonucuna varimagtir.

Anahtar kelimeler: Fasciola hepatica, seroepidemiyoloji, fas-
ciolosis, ELISA
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Seroprevalence of Fasciola hepatica in Mersin province

INTRODUCTION

Fascioliasis, referred to as “big liver butterfly” in
Turkey, is frequently encountered in ruminants
(1, 2). Since it rarely appears in human beings,
fascioliasis has been disregarded until recently.
However, with the recent introduction of advanced
diagnostic methods, the incidence of fascioliasis
has turned out to be higher than expected in hu-
man beings. In fact, clinical features of the disea-
se have been better described (3-5). People and
animals can contract the disease when they eat
plants such as watercress, which contain metacer-
caria, and when they drink water contaminated by
metacercaria or use kitchenware contaminated by
metacercaria (3, 6, 7). Lymnaeidae molluscs are
the intermediary hosts of Fasciola hepatica and
the most important intermediary host of Fasciola
hepatica is Lymnaea truncatula, which is encoun-
tered in all parts of Turkey (8, 9). Consumption of
large amounts of freshwater plants, which varies
from region to region, suggests that the incidence
of the disease can be higher than expected (3, 6).

It has been recently reported that 2.4 million pe-
ople have Fasciola hepatica and 180 million peop-
le are the risk of infection with Fasciola hepatica.
In Turkey, the diagnosis of fascioliasis is based on
extraction of adult parasites during surgeries or
endoscopies for obstructive jaundice, chronic cho-
lecystitis, cholangitis, cholelithiasis, hepatitis, or
gallbladder tumor (10-17).

The aim of this study was to determine seropreva-
lence of fascioliasis in the province of Mersin, and
to reveal the relation between infestation and fa-
mily history of fascioliasis.

MATERIALS AND METHODS
Study Population

Two study groups were formed: one including 729
individuals without a family history of fascioliasis
(Group 1) and the other including 155 individuals
with a family history of fascioliasis (Group 2). Par-
ticipants of Group 1 were from the city of Mersin
and its randomly selected towns Tarsus, Bozyazi
and Mut. Group 2 included 8 patients with fasci-
oliasis presenting to the Gastroenterology Outpa-
tient Clinic of Mersin University Medical School
Research and Training Hospital, their families
and relatives. The diagnosis of fascioliasis in Gro-
up 2 patients was based on clinical, cholangiograp-
hic and ultrasonographic findings and confirmed
by enzyme linked immunosorbent assay (ELISA)
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in the Serology Laboratory of the Parasitology De-
partment of Ege University Medical School. All
participants completed a questionnaire containing
items regarding history of stock-breeding and con-
sumption of green leafy vegetables, abdominal pa-
in, nausea, vomiting, fever, redness, itching, and
weight loss.

Laboratory Investigations

Venous blood specimens of 7-8 ml were obtained
from all participants and centrifuged at 3000xg for
5 min, and the obtained serum specimens were
kept in Eppendorf tubes at -20°C. ELISA was used
to detect IgG antibodies to Fasciola hepatica in the
serum specimens. Individuals found to have Fas-
ciola hepatica were contacted and invited to give
blood samples for complete blood count, eosinophil
count, and erythrocyte sedimentation rate, aspar-
tate aminotransferase (AST), alanine aminotrans-
ferase (ALT), alkaline phosphatase (ALP), and
gamma glutamyl transpeptidase (GGT) measure-
ments. Three stool specimens were collected on al-
ternate days from the individuals found to be sero-
positive for Fasciola hepatica on ELISA and the
specimens were homogenized in 10% formalin.
They were then examined for detection of Fasciola
hepatica egg with formalin ethyl acetate method.
The individuals seropositive for Fasciola hepatica
also underwent ultrasonography.

ELISA Procedures
Obtaining Fasciola hepatica

Living adult Fasciola hepatica were removed from
the bile ducts of the naturally infected cattle im-
mediately after slaughtering in a slaughterhouse
and rinsed with sterile NaCl 9-10 times to remove
blood and bile remains.

Obtaining Excretory/Secretory (ES) Antigens

First, phenyl methyl sulfonyl fluoride (PMSF)
(Sigma) was added into phosphate buffered saline
solution (PBS), and sterile PBS-PMSF solution
containing 2 mM PMSF was prepared. Next, for
each living adult Fasciola hepatica, 1 ml PBS-
PMSF was put into sterile flasks and incubated at
370C for 3 h. Then, adult Fasciola hepatica were
removed and the obtained fluid was centrifuged at
4500 cycles/min and at +40C for 1 h. Finally, the
supernatant was filtered through a 0.2 um filter
(Minisart) and the filtered fluid was transferred
into 1 ml Eppendorf tubes, each having 128 mg/dl
protein, and kept at -60°C.
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ELISA

ELISA involved two stages. In the first stage, for
each ELISA plate, 11 ml carbonate-bicarbonate
buffer solution was added to 200 ul-Fasciola hepa-
tica ES antigens and the obtained fluid was put in-
to 96-well ELISA plates, each well containing 100
ul of the obtained solution. In the second stage, an-
tigen-coated ELISA plates were incubated at 4°C
overnight and in the morning their contents were
removed. Serum specimens were diluted with
PBS-CB at the rate of 1/100. Two wells were used
for each serum specimen. A substrate containing
recombinant anti-human IgG conjugate (ZYMED)
labelled with peroxidase enzyme diluted with
PBS-CB at 7/10000 and 10 ml TMB-citrate buffer
combined with 1 ml TMB was used. Optic densiti-
es were determined with ELISA plate readers at
450 nm wavelength.

Statistical Analyses

Chi-square test was used to determine the signifi-
cance of the seroprevalence rates in the groups
with and without family history of fascioliasis.

RESULTS
Group 1

Group 1 consisted of 249 (34.2%) males and 480
(65.8%) females. Their ages ranged between 15-69
years. The mean age of the males and females was
39.7 years and 39.9 years, respectively. Six hun-
dred and forty-four people (88.3%) had a family
history of consuming green leafy vegetables and
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111 (15.2%) had a family history of raising lives-
tock (goats, sheep, cattle, cows, and bulls).

Group 2

Group 2 included 71 (45.8%) males and 84 (54.2%)
females. The participants were aged 15-69 years
with a mean age of 37.2 years. One hundred and
forty-six (94.2%) had a history of consuming green
leafy vegetables and 43 (27.7%) had a history of
raising livestock (cows, sheep, bullocks, donkeys,
goats, and calves).

Blood specimens were collected again from indivi-
duals found to be seropositive in order to perform ot-
her analyses. A total of 7 people (0.8%), of whom 4
(0.6%) were in Group 1 and 3 (1.9%) were in Group
2, were seropositive for fascioliasis. Out of 7 people,
5 (71.4%) were female with a mean age of 28.6 years
and 2 (28.6%) were male with a mean age of 53 ye-
ars. Data about the 7 people seropositive for fasci-
oliasis obtained through the questionnaire are pre-
sented in Table 1. Laboratory results of 7 patients
seropositive for fascioliasis are shown in Table 2.

Ultrasonographic findings and stool examination
results of 7 patients with IgG positivity are shown
in Table 3.

Ultrasonographic view and the Fasciola hepatica
egg detected in the stool examination of patient
no. 5 are shown in Figures 1 and 2, respectively.

There were no significant differences in the Fas-
ciola hepatica seroprevalence between the groups
with and without family history of fascioliasis
(x*=0.077, p>0.05).

Table 1. Data about the 7 individuals seropositive for fascioliasis as obtained through the questionnaire

Patients Age Gender History of eating green vegetables  History of raising livestock
1 27 F Yes Yes
Group 1 2 37 F No No
3 39 F No No
4 42 M Yes Yes
5 22 F Yes Yes
Group 2 6 64 M Yes Yes
7 18 F Yes No

Table 2. Laboratory results of 7 patients seropositive for fascioliasis

Patient Complaints WBC Hb Eo (%) ESR AST ALT ALP GGT
1 None 6.15 144 7.2 33 49 63 78 22
2 None 5.96 12.5 5.7 2 19 16 47 19.8
3 Redness 7.36 11.3 8.6 37 17 19 76 6.2
4 None 6.44 12.1 4.2 39 41 46 95 18.6
5 Abdominal pain, itching and redness 5.38 11.9 4.5 26 19 11 78 9.7
6 Abdominal pain and itching 5.36 12.1 4.2 28 29 17 78 33
7 Abdominal pain, redness and weight loss 5.18 10.4 14 19 33 25 56 10.9

WBC: White blood cells. Hb: Hemoglobin. Eo: Eosinophil. ESR: Erythrocyte sedimentation rate. AST: Aspartate aminotransferase. ALT: Alanine
aminotransferase. ALP: Alkaline phosphatase. GGT: Gamma glutamyl transpeptidase.
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Table 3. Ultrasonographic findings and stool examination results of 7 patients with IgG positivity

Patient Abdominal Ultrasonography

Eggs of fasciola hepatica

1 Gallbladder polyp No
2 Normal No
3 Normal No
4 Normal No
5 Common bile duct larger than normal (10 mm) and nearly full with formations with an
echoic structure similar to the liver parenchyma Yes
6 Structures in the gallbladder with echogenicity suggestive of Fasciola hepatica No
7 Enlargement of the common bile duct (8 mm) No
DISCUSSION me in both genders, in this study, out of 7 patients

Fasciola hepatica is a zoonosis that resides in the
bile ducts of humans and animals such as sheep,
goat and cattle and which causes fascioliasis. This
infection is sporadic in Turkey and is recognized
during surgical or endoscopic procedures. Eosinop-
hilia, unknown fever, atypical abdominal pain, fa-
mily history of fascioliasis, history of consumption
of green vegetables, biliary colic or cholangitis,
and focal intrahepatic lesions indicate fascioliasis
(8, 5, 18, 19).

There have been few studies on the epidemiology
of Fasciola hepatica. The first study on the serop-
revalence of fascioliasis in Turkey, carried out on
people presenting to the first-line health care cen-
ters in the province of Antalya (20), revealed that
3.0% of the study population were seropositive for
fascioliasis. This study showed that Antalya was
mesoendemic for fascioliasis according to the clas-
sification by Mas-Coma et al (6). Another study
was performed in the province of Elezig and revea-
led that the rate of seropositivity was 2.8% (21).
Demirci (9) considered high rates of eosinophilia
as the main indicator of fascioliasis and reported
that 6.1% of 756 people with eosinophilia and 0.9%
of 320 people without eosinophilia were seropositi-
ve for fascioliasis. The high incidence of fasciolia-
sis in the provinces of Isparta and Antalya was
explained by the fact that people residing in these
provinces raise herds of sheep or goat, are depen-
dent on agriculture for their income, and consume
large amounts of plants such as watercress, since
there are many natural water sources, lakes and
water canals and plants such as watercress grow
in areas where water is plentiful (9, 20). In the
present study, history of fascioliasis was conside-
red as the main indication of fascioliasis. One po-
int ninety-three percent of individuals with his-
tory of fascioliasis and 0.55% of individuals witho-
ut family history of fascioliasis were seropositive
for Fasciola hepatica. Although the incidence of
fascioliasis has been reported to be nearly the sa-

with fascioliasis, 5 (71.4%) were female and 2
(28.6%) were male. This can be attributed to the
fact that 63.8% of the study sample was female.

It has been reported that infected herbivorous
mammalians play an important role in the trans-
mission of fascioliasis, but that the prevalence of
the disease in humans is not high in the regions
where the prevalence of the disease among ani-
mals is high. The source of infection among hu-
mans is water plants contaminated with metacer-
caria. Apart from eating water plants such as Nas-
turtium officinale (watercress), drinking water
contaminated with metacercaria and using kitc-
henware contaminated with metacercaria may al-
so play a role in the disease transmission (3, 6, 7).
In the present study, high rates of individuals in
both groups were found to consume watercress. In
fact, out of patients seropositive for Fasciola hepa-
tica, 71.4% had a history of consuming green vege-
tables and 51.1% had a history of raising livestock.

Fascioliasis may cause a wide variety of clinical
signs ranging from asymptomatic infection to se-
vere liver cirrhosis. In our study, we determined
some nonspecific symptoms such as abdominal pa-
in, redness, itching, and weight loss. Three out of
7 patients had no signs suggestive of fascioliasis.

Although it is known that investigation of Fascio-
la hepatica eggs in the stool is a standard method
for the diagnosis of fascioliasis, the parasites do
not pass eggs in the acute stage of the disease
when it has not yet become an adult, although the
symptoms of the disease are the most severe. In
addition, parasite eggs may not be detected when
the parasite lays at intervals in cases of chronic
fascioliasis and when the parasite has an ectopic
location (3, 7, 22, 23). In the seroepidemiological
study in the province of Antalya, stool was exami-
ned in 16 patients in whom serum IgG antibodies
to Fasciola hepatica were found using ES-ELISA
method, but only 4 (25%) had eggs of Fasciola he-
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Figure 1. Ultrasonographic view in patient no. 5 shows the com-
mon bile duct as larger than normal (10 mm) and nearly full
with formations with an echoic structure similar to the liver
parenchyma.

patica (19). Similarly, we found that only one pati-
ent (14.3%) with IgG positivity had eggs of Fascio-
la hepatica in their stool.

Eosinophilia is a sign of fascioliasis. Turhan (20)
found that 2 (11.1%) out of 18 patients seropositi-
ve for Fasciola hepatica on ES-ELISA method had
eosinophilia. We also observed that 43% of seropo-
sitive patients had eosinophilia.

At present, serological tests are known to be the
most valuable diagnostic tests and can be used in
all stages of the disease, including the acute stage
when the eggs are not yet excreted in the stool, and
in the evaluation of the treatment outcome (3, 23).

Adult Fasciola hepatica produce some substances
during their life in the hosts, which vary with
hosts and are called ES liquids or excreta. It has
been reported that ELISA involving ES antigens
is more sensitive in the diagnosis of Fasciola hepa-
tica than other serological tests. ES-ELISA has
the advantages of being inexpensive and easy to
perform and it allows examination of many serum
specimens at a time (24, 25). Taylan Ozkan and
Kuman (26) reported that the sensitivity and spe-
cificity of ES-ELISA were 100% and 95.3%, respec-
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