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Abstract - Fascielosis, or liver fluke disease, caused by
pavasites of the genuys Fayciola iv emerging ay ap important
diveuse in pan and animels, (e the world and Trar, particalorly
in northern parfs, The econamical lesses in demestic animaly
are constderable. Tn the recent decade fhere were Two major
outhreaks of human fasciclosls in the Caspian region, rorthern
part of Dran with TORO10000  infecied cases. Since 0t i
impavithle  fo diagrove  fusciolesis in  aemle phase  wsing
coprofopical methods and even in chropic phases ity sensifivity s
low, evaluating and establishing a reliable and costeffective test
ix indispensable and notewortliy.

I the present swrvey, we produced and examined the
sepitivity and  specificity aof liver fluke homogenate (LEH)
ereretary-secrelory (B8] and cysteine proteinase [CF) antigens
af F. hepatica using IpG-ELISA test. A4 25-27 kile [halten
commuuste Mue-statned bond way sbverved and using of specific
infeifitors indicoted that fhis anfigen belongy to the closs af
cysteine proteinase. The vemsitivity of LEH, ES aml CF antigen
i TeGoBLISA was [00% for eack, while their specificily was
STATE, DA% and AT respectively. There way g significant
difference in mean OD values  between cases af  proven
Seselodosis and other true negative  coses, iwcluding  heaithy
comirol fndividualy and pafients with other pavasific diseases,
the first the
puirification and evalwation of F. hepatica cysleing profeirase

Thiv  presenl  report 05 to desorsteate
antigen by TgGliLIS4 e for the diagrosis of fescialasis in
fram, In conclusion, e TetiBLISA wsing ES and CF show
Frigh sensitivity and specifcity and wonld be a valuable fool to
diagnave human fasciclosis in Iran, pasicalarly in endemic
aredas.
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INTRODUCTION

Fasciolosis is a discase caused by lver flukes of the
penus fascinla. Although [ascolosis is a commoen disease

associaled with domestic livestock it s now recognized
by the World Health Organization (WHO) as a serious
public health problem in man (1) Humans are infected
by ingestion of aguatic plants that are contaminated
with encysted cercariae (metacercariag) shed from the
imermediate snail  host, After exegsting the
metacercariae in the deodenum and forming povenile
flukes, they migrate across the liver parenchyma causing
the extensive hemorrhage and lbeer damage. Then Lhey
reach the bile ducts after 8-12 wecks and mature
sexually, afterwards commence egg production. This is
the latent period of infection and individuzls can be
asymptomatic for several months to several years (2).
The chromic stage of infection proceeds when the
parasitc  causes damage (o the bie ducts  and
surrounding tissuc. Egps are passed into the ntesting
with the hile juices and reach the exterior following
defecation. The epes then haich to release miracidi
that infect snail host Lthus completing the life cyele (2),

Homan  [asciolosis s becoming  mgreasingly
recognized as a serious public health problem. A WHO
revigw rtoestimate that as many as 17 million
people are infected with lver flukes worldwide (1) and
n countries such as Balivia, Peru and Egypt the disease
is thought o be hyper-cndemic (3), Fasciolosis s now

mng as an important chronic discase ol hemans i
the Gilan provinee of northern Tran (1), Over the past
mwelve  vears, local  health clinics  in this  province
diagnosed many cases of the disease annually (range
65-223) hut in 1989 and 1999 the number of cases rose
to over 7000 and 10,000, respectively (45675 Tt
imperative that studies are carried out (o determine the
extent of the disease throughout the Gilan and
neightoring prvdnees as well s 10 diagnose infected
pecple. Therefore the use of a simple but highly specific
and sensitive  standardized  diagnostic lest is  haghly
Coprological  analysis s still - commonly
employed 1o disgnose human fasciolosis despite the
cverwhelming consensus that this method s not wholly

cxsential.
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reliable (8). Using this method egos are nol detected
until the latent period of infection when much of the
liver damage has aleeady oceurred, In addition, cggs are
released sporadically from the bile ducts and hence
stool samples of infected patients can contain no cggs
(3). Serological diagnosis is preferred particularly since
anti-fasciola antitbadies can be detected as early as two
weeks post infection and can thus facilitate early
chemotherapeutic intervention (8.

Some attempts have been made to diagnose human
fasciolosis by detecting antibodies in the serum of
patients by ELISA methed. In these reports the
sensitivity and specificity of test ranged berween %89 -
F100 and  56.2%-100%  respectively  (9-163. The
purpcse af the present study was (o isalate the cvsteine
proteinase antigen [rom the erude B8 products and its
evaluation by ELISA method comparing adult somatic
and ES antigens,

MATERIALS AND METHODS

Preparation of antigens

Liver fluke homogenate anmtigen  (LFH)
prepared by homogenizing adult worms in 0,13 M PRS
using handle homogenizator followed By sonication,
then centrifugation at 15000 x g &t 4% C for 30 minutes,
afterwards the supernatant [LFHY} was stored al -20°
for later analysis.

With the aim of chtaming ES and CP antigens, live
I hepatica adult worms were obtained from infected
sheep livers and washed & times in PBS 0015M, 1073,
then maintained in RPMI-1640, Ph 7.3 culture
medium, containing 25 mgl. Gentamicin overnight.
The culture medium, e, excretony - seeretory products
(L5), were concentrated and applicd w2 320 ml
Sephacryl 5200 HE gel-filtration column, equiibrated
in 0.1 M Tris-Hel, ph 7.2, Three milliliters fractions
were eollected and monitored by absorbance at 280 oo
for protein content, Bach [raction was also assaved for
cysteine  proteinase  activily  using  the  furogenic
substrate  A-Ihe- Arg-AMC. The release of the
Muorescent  leaving  group,  T-amino-4-methyloomarin
(AN montored in a Perkin-lidmer
Luminescenee Spectrometer maodel LS S0, al exuter
and analyeer wavelengths of 370 nm oand 440 pm,
respectively (171 Fractions  contaming  protealytic
activity again were lested  using Gelalin-SDS-PAGH
(18} lor more accuracy and were pooled, after tha
used as the suuree of cysteine protemase (CP) antigen.
Semi purified CP were analyzed by 15% SDS-PAGE
(19).

The concentration of cuch antigen preparation wis
measured using Bradford methed (207,

Wik
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Clinical samples

Serum samples from fasciola-infected  individuals
were callected during the fasciolosis outbreak in 1999 in
the CGiilan province of Morthern Iran,

Totally 178 patients  diagnosed  with  fasciolosis,
based on coprological analysis for Fhepatica cggs,
performed on faecal samples as previously described
(213 clipical  presentation; Indircct  Fluorescent
Antihody test (TFA) using frozen scctions of somatic
antigen of I'. hepatica performed in the laboratory of
helminthological  serology, School of Public Health,
Tehran University of Medical Sciences, This test (IFA)
gives & lightly inferior percentage of positivity to that
obtained by BELISA (22); furthermore all the sera later
were cxamined by JpG-ELISA using cathepsin 1.1
(CL1) antigen in JPD lab, School of Biotechnology,
Dublin City University, Dublin, Ireland and all of them
showed  seropositive results,  The  Sensitivity  and
specificily of this test are reported as 100% for each
(11,12

The age of the patients ranged from 3-70 years,
with a
years. The number of females participating in the study
was 62.3%, Serum samples from paticrts infected with
hwdatidosis (45 individuals), toxocariasis (200 individuals),
amochiasis (10 individuals), malaria (3 individuals), and
kalagzar (2 individuals) were obtained from the Schoal
of Public Health, Tehran University of Medical Scicnees
using & collection of methads (23) and preparing from
different lahoralorivs. Contral serum samples were
chiained  from 50 healthy  individuals, which  were
camined for all related parasitic diseases.

Inhibitor studies

Ir crder to determine the class of proteass cnmme
some mhibitors were used and were added to the
emoyme before assaving the proteclylic activity with
substrate A-Phe-Arg-AMC (17 These inhibilors were
used at mal conventration o phenylmethylsalfonyl
Macride [PMSF) 10mM; EDTA 10 mM; E-64 Sugiml;
leapepting 5 pefml and pepstating 1 oM {13

Inzyme-linked immunosorbent
(ELISA)

The Immuonodiagnosis assay wos performed  as
previously described by OFNeill el alf 123 Briefly, 100
micre liters of LM, ES or CP antigen (20, 15 and 10
ppml respectively) was dispensed inlo the wells of

assay

mueree tiler plates  (Muclon,  Kamstrup,  Hoskilde,
Dunmark) and then incubated overnight at 37 O
Fxcess binding sites were Blocked with 200 g) ol boving

serum albumin (2% dilwted in PBSASE Tween 20)
and incebared for 30 minutes at 37°C. Aler the wells
wire washed three times with PHS (Dween 20, 100 gl of
a serumy sample [diluted 1:12507 was added 10 cach
plate and meubated for 60 min at 37°C Following
ancther washing step, 100 el of peroxidase-conjugaled
goat anti-human IgGo {diloted  17000) was added 10



each well and the plates incubated for a further GO
minutes at 372, Following & final washing step 100 ul
of O-phenylendiamine dinvdrochloride (OFD) substrate
fall from Sigma Chemical Co., Poole, Dorset, Uniled
Kingdom) was added w0 cach well and the reaction
stopped after § minutes by adding 30 pl of 12.5%
H,50,. The optical density (0D} of the samples was
measured  at 492 nm using a Titerteck  {Helsinkd,
Finlandy multiscan ELISA plate reader, All assays were
tested m tripleate and repeated twice. The experiments
were conducted in Dept. of Medical Parasitology and
Mycology, School of Public Health, Tehran University
af  Medical  Seiences  and JPD Lab, School of
Biolechnology, DOEU, Dubling Treland

Statistical analysis

All statistival analysis was carried out using SPSS [or
windows wversion 10, The parameters of sensitivity,
specificity  and  predictive  values  were  determined
according 1o the method of Galen (24) as follows: SE
= TPF{TP + FN) x 100; SP= TN{TN + FI") x 100,
Positive Predictive Value = TP 7 (TP + FP) ® 100 and
Negative Predictive Value = TN / (TN + FN} = 100,
wherg "I'N" stands for true negative (number of contral
samiples, 1e, other parasitosis and healthy controls) that
had an extinction value of the sera, at 1:1230 dilution in
ELISA test lower or higher than the cut-off valoc
respectively; "FN" for [alse negative {number of proven
fasciolosis samples that were negative by ELISA and
FP" for false posttive (number of contral samples,
positive by ELISA).

The O absorbance at 492 nm oul-0fl values for
the 1gGi-ELISA with each antigen was determined as
the mean OD 492 nm of the totul number of serem
samples from healthy people + 3.09 standard deviation.

RESULTS

Quality of cysieine proteinase (CP) antigen
Tne quality of the CP was checked using 15%
SDS-PAGE and Gelatin SDS-PAGE. A 25-27 kKilo
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Dalion coomasie blue-stained band was observed and
used as CP oantigen in [gG-ELISA. It proteclylic
aclivity was completely decreased using E-64 (specific
inhibitor  of  oysteine  protginase), whereas  other
inniteters, EDTA, pepstatin and PMSF {inhibitors of
melalloproteinase, aspartic protease and serine protease
in that order) showed no effect ar little inhibitory effect
on it These findings overall indicated that this antigen
belongs 1o the class of cysteine proteinase.

Sensitivity, specificity and predictive values of
ELISA test

The optimal concentration of LFH, ES and CP
antigens for 1gG-ELISA was 20,15 and 10 ugiml in that
crder,  al o serum dilotion of 1212300 and
peroxidase-conjugated  goat anti-human 1gl eonjugate
dilution of 1;7000,

There were no significant differences in absorhance
readings between genders and no age group within the
sample population demonstrated a lendency to have a
higher incidence of infection,

The OD absorbances at 492 nm for the 178
patients infected with fasciolosis and those of other
parasitic nfections as well as healthy controls are
summarized in 1able 1. The cot-off value caleulated as
descrived earlier was 038 028 and 027 for LIH, ES
and CP correspondingly, Absorbance readings greater
than the cut-oll value were considercd (o be
seropositive for fasciolosis.  Accordingly all 178
individuals  that  showed  clinical  manifestations  of
fusciolosis were also seropositive using three antigens
(Figure 1, lane 1} whereas all 50 non-infected controls
were seronegative [Fig 1, lane 7). Consequenlly, the
sensitivity of the test was 100% for all three antigens
{table 2). The mean abscrbance and standard deviation
for cach group of individaals that were infected with
disvases other than fasciolosis was verified and shown 1o
be npob significantly different [rom those for negative
control sera (table 1).

Table 1., Absorbance values of various sera in an indireet ELISA testusing hemogenate (LEHY, excretory /fsecretory (E5] and

eysteine proteinase (CF) antigens of F. hepatica

Ciroup N, of LEFH ST,

ES cr

[Crewiation

Individuals Mean Mean Sud. Dreviation Mean Sl Deviation

IFascinlosis 178 - 1.364 {130 1.158 23 0,944 0,230
Hyatidosis 45 193 n.1a 0123 0,05 (LS 0074
Tewacariasis 20 0,253 19 0lal 013 0118 0.143
Amoebiasis L 0157 009 (30004 .04 0.045 0.1

Malaria 3 0142 0,049 114 0.04 [IRLIN .06

Kalaazar Z 0,09 0,03 (062 0l .02e 0006

122 (.05

Cantrol a0 0.155 007

0119 .05
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Table 2. Sensitivity, specificity and predictive values of liver
[luke homogenate [LEH}, excretory-secretary (ES) and
cvstcine proteinase (CP) antigens of . hepatica in
[pG-TLISA 1est

Paositisve

Antigen  Sensitivity  Specificity Megative
predictive  predictive
; valne value
LI'H LN 9% T8 1HY¥
E5 LO0%E U8.55% VR 1005
CP L0 98, 5% 98.8% L
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Fig. 1. Analysis of sera from patients with various single
infections by lgl-ELISA using F. hepatica liver (luke
hu]zmi{{:n:tl{: (LEH), exeretory-secrctory (ESY and cysteine
proteinase (CF) as antigens. Serum samples oltained from
patienta with fasciolosis (178 cases, lane 1], hydatidosis (43,
lane 23, toxocariasis (20, Jane 33, amecbiasis {10, lane 47,
malaria (5, lane 5}, kalaazar (2, lane ) and control human
sera (50, lane 7)

Furthermaore, the absorbance readings from the F.
hepatica  seropositve  individuals were  significantly
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higher than those oblained from paticnts that wers
seronegative or were infected with orther parasites
(F=003 1) (Fig 1). However two individoals with
hydatidosis and two with toxocariasis had  antibodies
that were reactive against F. bepatica LIFTD antigen
whereas concerning ES and CP oantigens each, onc
individoal with bydatidosis and another with toxocariasis
showed cross reactivity against them (Fig 1, lanes 2.3).

The diagnostic sensitivity, specificity and predictive
values are contained in lahle 2.

DISCUSSION

This present report s the fiest o Iman o
demonstrale  the purification and  evaluation of I
hepatica cysteine proteinase antigen by TpG-ELISA test
for the dingnosis of fasciclosis in lran.

Stool vxamination for F. hepatica eggs is a reliable
merhod, Buel the sensilivity 5 very low and only 23% of
infected patients pass the epps in the facces (8). The
infected individuals during prepatent period failed 1o
release  the  egps  in Lthe  stool as owell, S0
immunodiagnosis metheds are more applicable for this
purpose (8,11,25), Recenlly more emphasis is on the
antigenic product of cysleine  proteinase  especially
cathepsin L1 {1217). Cysteine proteinase is a major
component of the ES products and becavse it s
immunogenic a1 all stages of liver fuke development in
the definitive host it can be used o diagnose both the
acute and chronic stages of infection,

In an attempt to compare the LEH, B8 and CF
antigens of I hepatica in [gG-ELISA the present study
wis conducted. As i shown in figure 1, antibodies in
the sera of four paticots infected with hydatidaosis and
rowocariasis were reactive with F. hepatica LFH antigen,
whereas the number of cross reaction cases decreased
[ two sers nfected with those discases. This finding
suggests that using mare puerifed antigen than LFH
improves the output. There is a possibility that an
antigen other than the protease in the F. hepatica B3
and CP shares epitope(s) with a hydatid or toocara
immunogen. Cordova and  co-workers (14) reporled
that IpG-ELISA wsing TEH antigen with human sera
had a sensilivity and specificily of 1005% and 56.2%
respectively, OFNeill @0 al (12) concluded that the
ELISA using LEH did not adequalely discriminate
between seronegative and scropositive individoals within
the population,  besides  she  dida't  find  any
cross-reactivity of 17 hepatica IS with sera from 15
patients with  hydatidosis in the Bolivian Alliplano,
Asmar and co-workers (%) used ES antigen in ELISA
test o determing the prevalence of fasciolosis in Gilan
province in Iran, [n previous studies the sensitivity and
specificity of ES has been reporied belween %89 -




100 and F656.2 % 10 respectively (9-16).

Yamasak: and co-workers (13) have reported a
sensilivity and specificity of 10K0% and 98% as for
ELISA test using semi-purified oysteine  proteinase
antigen extracted from adult F. hepatica.

Our study shows higher specificity of 1S and CF
than LFH. However using the semi purified CF as an
antigen  revealed no  advantage in sensitivity and
speeificity over the IS, We have demonstrated that
hoth 5 and CP antigens cowld be uvsed for the
sensitive and specific diagnosis of human  lasciolosis
using an [gG-ELISA test, bul in all CP antigen
provides & more conclesive diagnosis as  possessimng
Iwer  cut-cll and  enabling  better o discriminate
Between seroncgative and seropositive subpopulations.

The need for testing in humans is obvious in
seroepideminlogy for the study of populations, there is
alser a real need inindividual patients either in endemic
arcas o after wvisiting such areas, before  specific
chematherapy can be prescribed as well as to predicl
sueeess o Tallure of this chemotherapy. Besides, in our
country il s essential 1o establish a reliable test like
ELISA, since 10A and coprological lests are not
sensitive cnough (38,227, Somatic antigen must be used
o run the IFA test, which having & twisted natere of
immunogen antigens couldn't be frustwarthy cnough
We hope this study may be wseful o implement contral
measures against the spread of this mfection.
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