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PCR-based Differentiation Of Zoonotic Fascioliasis

Adel M Abdel-Aziz Newishy

Department of Zoonotic Disease, Faculty of Vet. Medicine, Benha University
ABSTRACT

Out of 100 samples from slaughtered cattle of different ages were examined at Kalyobia
province slaughterhouses Tukh center from October 2010 to October, 2011 in order to identify
associated risk factors, 8% gave positive results (6 Fasciola hepatica and 2 Fasciolg gigantica).
Out of 100 stool samples examined from men occupationally contacts with cattle, 2% were
positives to fasciola hepatica only.

The histopathological examination of the cattle liver infested with fasciola species showed
newly formed bile ductules with inflammatory cells infiltration and fibrosis associated with
hyperplasia in the lining epithelium with polyps formation as well as the portal area showed severe
fibrosis with inflammatory cells infiltration in both fasciola species lesions.

Regarding PCR technique, the using of Eael restriction endonuclease €nzyme as a genetic
marker for F.hepatica is greatly effective when the enzyme uniquely fragmented the STRNA gene
INto two bands. That means PCR could help to evaluate the relative zoonotic potential of Fasciola

hepatica and Fasciola gigantica, especially in those regions, which have huge increases in the
incidence of human fascioljasis in recent years.

INTRODUCTION rural regions. Diagnosis of the disease Is

Fascioliasis is an important disease caused ~2chieved by de.tecting the s eiFhe_r in fecps o
by Fasciola hepatica and Fasciola gigantica. duodendal drainage or by ‘maging technlqt{es
The distributions of both species overlap in P.rov;d 1o be the_ most useful method for
Mmany areas of Asia and Africa including Egypt. gonflnpxn;g fhe \dlagnosm gnd fol IOW.'up Of
Fifty adult Fasciola worms were collected from fElSCl.Oll.’:lSlS‘. Small, often peripheral,
livers of cattle slaughtered in slaughterhouses, nonenhanc_mg, hypodp_nse nqdules with
Caito, Egypt. Th ey were subjected (o LOFtuOus, lmear,'brz{nchm‘g tracts m_CT scans,
morphological and ~metric  ass essment  of Wthl:l decrease in size after successful therapy,
external features of fresh adults, morphological 4 highly suggestive of the discase. Immature
and metric assessment of internal anatomy of ﬂUReS. s prodgce s rasses or abscesses
stained mounted worms (1) . Fascioliasis, qn I various !ocatlons and during the acute phase
economically important disease of livestock, is of the dlSE.’:lS(':‘, other _structures such as
largely caused by  Fasciola hepatica  in subcuta}neous LISsBE, heart, Iu_ngs, P.leura,
temperate climates and by Fasciola gigantica in abdominal wall, Pmm’ cecum, epididymis, and
tropical regions. The distributions of these two ~ Stomach can be mvolved (.4) - In @ particularly
species overlap, however. in many countries of un_.usual report, d}re.ct perltoneal mvolvement
Asia and Africa (2), the disease is now w1tl} gral?tfloma t_ormau_on has been feported
recognised as an emerging food-borne Z00nosis, Eosinophilic regeLinns can be. exhibited in the
with an estimated 17 million people infected 04y as pleuritis and pericarditis (5). Here, we
with Fasciola world-wide, and 180 million at prersent i c_axtr_emely unusual radiologic
risk of such infection (3). The incidence of incident of fascioliasis involving multiple
human infection appears to be increasing ijn = ©r&ams. '
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MATERIAL AND METHODS

100 liver samples were collected from
slaughtered cattle in the Tukh center of
Kalyobia province slaughterhouses (6). Also
100 stool samples were collected from
individuals occupationally in contact with cattle
including apparently healthy and clinically
diseased in the same location.

Examination of human stool samples

Human fecal samples were directly
obtained from the rectum or immediately after
defecation and placed in polyethylene bags,
closed well labeled with a serial number,
locality and date of collection. Closed fecal
polyethylene bags were placed in plastic bags,
and then transported to the laboratory with a
minimum of delay (7).

Direct smear method (8).
Kato thick smear

Approximately 1 g of feces is placed on
filter paper (5 cm square) and pressed through a
100 mesh (150 um pore size) sieve. The sieved
stool sample, containing helminthes eggs, but
no particles larger than the sieve mesh size, is
scraped off the wire surface of the sieve with
the edge of a microscope slide and packed into
the head of a disposable syringe, previously
calibrated to deliver 30 mg. This amount is put
on a slide, which is then inverted and pressed
firmly down on a thick glass cover slip. The
diameter of the fecal smear is usually about 25
mm. The slide should be examined before
drying out occurs within 2 hours. The efficacy
of the modified technique was estimated by
attempting to retrieve known numbers of eggs
that had been added to a stool from an
uninfected subject. These eggs were obtained
from heavily infested human stools by sieving,
sedimentation, washing, and centrifugation of
the emulsified stool. The number of eggs in a
drop of suspension placed on a slide was
counted under the microscope. One gram of
human stool negative for helminthes then
added to the slide, and the eggs and stool were
thoroughly mixed. Six 30-mg amounts were
taken according to the method outlined above,

and the eggs in each sample were counted under
the microscope (x 40) (9).

Examination of samples from slaughtered cattle

The liver samples were obtained thorough
routine post mortem examination of slaughtered
animals. Data recorded from each animal
included: species, owner's name and the time of
sampling. Thus, gross inspection was done on
each slaughtered animal including also the
whole carcass and the internal organs (10).

Histopatholgical
infested tissues

examination of naturally

Samples from cattle liver were collected
and fixed in neutral buffered formalin 10%,
washed in tap water overnight and exposed to
ascending concentrations of ethanol (100%),
cleared in xylene and embedded in paraffin.
Sections of the tissues (4-5 p thick) were
prepared and stained with Hematoxylin and
Eosin  for  subsequent  histopathological
examination (11).

Characterization of Fasciola species by PCR
Determination of genomic DNA

The total DNA of the two species
(Fasciola hepatica and Fasciola gigantica) was
extracted using the UNSET lysis solution (12).
One pl of the suspended pellet was checked by
0.8% gel electrophoresis for the presence of
DNA.

Nuclear subunit ribosomal RNA (Sr RNA)
gene detection

The nuclear small Sr RNA genes of the two
species of Fasciola were detected by using the
following primers:

SSUL (5, - CGACTGGTTGATCCTGCCAGTAG — 3,)
SSUZ (3, - TCCTGATCCTTCTCAGGTTCAC - 5,)

The program of PCR for amplification of
nuclear STRNA was 30 cycles for 1 minute at
94°C, 2 minutes at 45°C and 3 minutes at 72°C
(13).

Restriction fragment length polymorphisms
profiles

Restriction endonuclease represented by
Eael (Roche Applied Science) was used to
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identify and differentiate the nuclear small
subunit ribosomal RNA (StRNA) gene of the
two species of Fasciola. For each digestion
reaction, one pl was used together with 1.2 pul
of the particular enzyme buffer for a final
volume of 12.2 pl. The digestion was carried
out for 3.5 hrs at 37°C and the digestion
products were evaluated on 2% TE agarose gels
and  stained with  ethidium  bromide.

Accordingly, the restriction patterns were
detected upon ultra violet transillumination and
photographed.

Analysis of PCR amplified products
Accurately, PCR amplified products were
analysed by agarose gel electrophoresis on
1.4% gel containing ethidium bromide dye (0.5
ul /ml).

RESULTS

Table 1. Infectious rate of Fasciola hepatica and Fasciola gigantica in Cattle in
Kaloubia Province: Numbers of examined animals (100)

Fasciola species

Fasciola hepatica

Fasciola gigantica Total Numbers

Infectious rate 6%

2% 8%

Table 2. Infectious rate of fascioliasis in human in

examined human (100)

Kaloubia Province Numbers of

Species

Numbers of examined

Infectious rate

Human

Human

100 2%
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Fig. 1. Electromicrograph of liver of cattle showing fibrosis in the wall of bile duct with
inflammatory cells infiltration and newly formed bile ductules (a)

Fig. 2. Electromicrograph of liver of cattle showing part of the parasite embedded in lumen
of bile ducts (b) associated with hyperplasia in the lining epithelium of bile ducts
(bd) with polyps formation and periductal inflammatory cells infiltration (ct)

Fig. 3. Electromicrograph of liver of cattle showing fibrosis (f) arising from the portal area
dividing the hepatic parenchyma (h) into lobules
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Fig. 4. Gel electrophoresis of PCR amplified products using specific
agarose primer for characterization of Fasciola hepatica

DISCUSSION
- The results of postmortem
examinations of Fasciola hepatica and

Fasciola gigantic are represented in Table 1.
Infections among slaughtered cattle in
Kaloubia Province Tukh center
slaughterhouses revealed that out of 100
examined cattle, 6 were infected with F,
hepatica and 2 with F gigantica, with an
infectious rate of 6% and 2% respectively
(Table 1). This may be due to immune
suppression and / or associated with eating of
freshwater plants  that potentially  carry
attached metacercariae ( 14,15).

Table 2 shows the coprologic examinations
of fascioliasis, infections among human in
Kaloubia Province, revealed that out of 100
examined human stool in both sex, 2 were
positives with infection rate 2 %, the low
infectious rates may be due to developed
Stwerage system, socio-economic level and
education. Eating raw vegetable salads is a
significant risk factor through which families
may acquire the infection in endemic areas, A
finding that similar to previous study (3).

From the histopathological examination of

the liver infected with Fasciola species we
observed that the portal area showed newly

formed bile ductules with inflammatory cells
infiltration and fibrosis (Figure 1). Part of the
parasite was embedded in the lumen of the bile
ducts associated with hyperplasia in the lining

epithelium  with  polyps formation and
periductal  inflammatory cells infiltration

(Figure 2). The fibroblasts were originated
from the portal areas and dividing the hepatic
parenchyma into lobules (Figure 3). The
Histopathological ~ examination  of  the
postmortem examination to the liver of
infected animals did not differentiate between
the two Fasciola species. These results come

in accordance with those previously reported
(16,17).

Figure 4 illustrate the results of the
application of PCR for differentiation of the
two Fasciola species in man and cattle by
using specific primers of F .hepatica. These
results indicated that 8 samples had positive
bands related to F. hepatica and 2 negative
bands representing F. gigantica. Consequently,
the using of Eael restriction endonuclease
€nzyme as a genetic marker for F. hepatica was
greatly effective when the enzyme uniquely
fragmented the SIRNA gene into two bands
without digesting the gene of F. gigantica.
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The current results were nearly similar with
those obtained in several studies in China
(18,19).

On the other hand, simple and rapid PCR —
RFLP are used to distinguish F. hepatica from
F. gigantica, based on a 618 bp long sequence
of 28 STRNA gene recently obtained from liver
fluke populations, and found few nucleotide
differences between both Fasciola species and
no intraspecific variation between each species
(20). However, a genetic variation between F.
gigantica and F. hepatica with amplification
fragment based on a 400-500 bp was described
(21).

Accordingly, one can confirm that PCR
is simple, rapid and accurate tool for
differentiation of the two species of Fasciola as
compared with those of morphological,
pathological or immunological techniques.

Infection in humans is often but not
always associated with endemic disease in
livestack, and there is a need to investigate the
role of domestic and wild animals as ‘reservoir
hosts” for human infection. The PCR-based
assays described here clearly have a range of
potential epidemiological applications,
particularly where Fasciola hepatica and
Fasciola gigantea co-exist (3).

CONCLUSION

We can conclude that human fascioliasis
is found in a high proportion to the relatives of
index cases, and this should be taken into
account when fascioliasis is detected; it is
usually present in most members of a family.
Eating raw vegetable salads is a significant
risk factor through which families may acquire
the infection in endemic areas. It is
recommended  that  patients presenting
abdominal pain and low to high eosinophilia,
who have recently visited an area endemic for
F. hepatica, should be carefully studied so as
to rule out this parasitosis and the study could
be expanded to include other  travel
companions or family members as well. In

)

endemic areas, adult are the most affected age-
group, and the adult groups usually present the
highest infection rates, which is consistent
with our results. Apparently, good hygienic
habits ~ decrease the risk of acquiring
fascioliasis. People with good hygienic habits
may be less likely to contract the infection,
may having less contact with the contaminated
environment than those with poor hygienic
habits.
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