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Diagnosis of hydatid disease in humans
relies on the detection of specific antibodies
against antigens of the metacestode from
Echinococcus granulosus. The specificity
and sensitivity of currentimmunological tech-
nigues based on specific serum IgG rely on
the way antigens are purified. We used West-
ern immunoblotting to detect specific IgG,
IgE, and IgA antibodies in serum from pa-
tients with hydatid disease using either crude
antigen preparations (total hydatid fluid),
purified fractions enriched inAntigens 5 and

pending on whether crude HF or purified
antigen fractions were used, IgG and IgE
recognized specifically low-to-medium MW
bands between 12 and 42 kDa. IgA recog-
nized specifically 110 kDa band in crude hy-
datid fluid and in the glycoprotein fraction of
hydatid fluid, and a 42 kDa band in all antigen
samples used. Besides the advantage of de-
tecting specific IgA in crude hydatid fluid,
these results offer the possibility of simplify-
ing future immunological tests if specific secre-
tory IgA can be similarly detected. J. Clin. Lab.

B, and glycoproteins from hydatid fluid. De-  Anal. 11:154-157,1997.  ©1997Wiley-Liss, Inc.
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INTRODUCTION there is a general agreement on the need for antigens that

Hydatidosis is a zoonosis caused by the larval Stageeon]able specific and sensitive diagnosis of hydatidosis, the

. . specific antibodies that are screened for are mostly of the IgG
the tapewormEchinococcus granulosu§he unilocular o L : .
) o . class. In fact, specific antibodies in all major classes of im-
metacestode, or hydatid cyst, parasitizes a variety of mam- s
; . . : munoglobulin, i.e., IgM, 1gG, IgA, and IgE, have been dem-
mals in a large series of anatomical sites such as the lungs . ! Do
. . strated in sera from humans with hydatid disease (6,7), but
liver, heart, and brains. Humans are normally dead-end hoSts AT : ; .
far there is little information on which antigens are recog-

with an estimated global incidence of hydatidosis of >100,0 zlc_ed by the different Ig classes. In this report, compare quali-

. ) . ni
cases per year. In endemic areas, the surgical rate is >10 {gﬂvely the specific recognition of hydatid antigens, obtained

lion in a population per year. Although acute compllcatlorgﬁ_ter different purification methods, by IgE, IgG, and IgA.

can arise due to anaphylactic responses after cyst rupture : . 2
. . : - .~ . _and we show that this approach may improve and simplify
many infections are asymptomatic. Clinical complaints in hu- : : ; .
. Immunological techniques for a routine practice.

mans are generally related to the pressure of isolated cysts

growing against organs. Patients are often subjected to a MRTERIALS AND METHODS
phological examination by image techniques such as com-
puterized tomography or nuclear magnetic resonance tRatasitic Material

gives information on the location of cysts. However, to dif- . . . i
ferentiate hydatidosis from other cystic lesions or tumors, t eHydat|d cystfiuid (HF) was obtained through local slaugh

L ; : ; ) . . erhouses in Spain from infected sheep liver. Freshly isolated
clinical diagnosis relies on immunological techniques (1,2). " . ; .
) o . . : . Hydatid fluid was centrifuged (4,000 g, 30 min), the superna-
Whereas raised specific antibody titers in patients wi

hydatid disease are routinely assayed by techniques suc aé%\é\vas removed and supplem?nted with haNg/l) and
L S T (5 mM), and stored at -20°C before use.

indirect haemagglutination or latex agglutination, immuno-

electrophoresis, and indirect fluorescent antibody tests (3),

the importance of defined diagnostic antigens such as anti-

gens 5 and B becomes evident through ELISA and Western

blotting assays (4). We recently showed that certain methed&respondence to: Antonio Osuna, Instutito de Biotecnologia, Univer-
to purify parasite antigens can strongly improve the sensitidad de Granada, Campus Fuentenueva s/n, 18071 Granada, Spain.

ity and specificity of these assays (5). Nevertheless, althouglaeived 17 July 1996; Accepted 7 October 1996
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Antigen Preparation Number: 013H4803) at a dilution of 1/800, and were devel-
oged with Diaminobenzamidine tetrahydrochloride (0.05%)
(further labelled as fractioAg5/B) and fractions containing and '._LOZ (1/5,000). Bound _IgE antibodies were det_ected with
predominantly glycoproteins (labell&P) were prepared as alkalme phosph_atase-conjugated monoclonal antlhumar_l IgE
(Sigma, St. Louis, MO, Lot number: 064H4823) at a dilution

previously described (5). In short, fractidwg5/B was ob- . .
tained following Rogan et al. (8) based on the method of Or%clll800’ and were developed with Fast Red/Naphthol (Sigma)

et al (9): HF was dialysed against 5 mM acetatéeb(pH prepared as described (13).
5.0) and centrifuged at 48,000 g for 30 niihe precipitate
was dissolved in 0.2 M phosphatefienf(pH 8.0) and boiled
for 15 minAfter centrifugation, the supernatant was removed When subjected to SDS-electrophoresis\asdtern blot-

and depleted from host antibodies by passing it throughirag, HF antigens were recognized by IgG from hydatidosis
protein G column (Pharmacia LKB, Uppsala, Sweden), fqtatients with a specificity similar to what we reported in a
lowing the manufacturés instructionsThe GP fraction of recent study (5) of unfractionated HF series of bands with
HF was obtained by diluting HF (1/1) inTais bufier (Tris- MW ranging from 12-10 kDa was revealed after incubation
HCI 0.02 M, NaCl 0.5 M, pH 7.4) and passing it throughwith IgG, but only those bands with MW of 12—-14 kDa, and
ConA-Sepharose column (Pharmacia) according to Kenneafy34 kDa were specific for hydatid disease, and lacked cross-
et al. (10). Bound fractions were eluted with the samiebufreactivity with cysticercosis diseaséso, the GRintigen frac-

but supplemented with methgl-D-mannopyranoside, andtion, obtained after CoA-chromatography of hydatid fluid,
concentrated by dialysis and lyophilization. Protein concemwas recognized as a similar series of Nd&hds, However
trations of HFE fraction Ag5/B and fractionGP were mea- only a 42 kDa band was specifically recognized by 1gG from

Fractions of HF that were enriched in antigens 5 and

RESULTS

sured by micro-Lowry (). patients sféring hydatid diseasé/hen assayed agairg5/
B as antigen, 1gG specifically recognized bands with MW of
Sera 12-14, 20, 34, 39 and 42 kDaaflle 1).

) ) ) ) ] __ The IgE subclass of immunoglobulins from sera from cys-
Sera from patients with cysticercosis (4) confirmed by clinficercosis patients or from healthy volunteers did not yield
cal symptoms and serolaggs well as 1 sera from patients 5y getectable bands in total hydatid fluids after SB&®
with sugically hepatic hydatid disease, were obtained frogyq immunoblotting (Fig. 1). In contrast, when sera from
Virgen de la Nieves Hospital (Granada, Spain). Nine othg§Jqatidosis patients was assayed, IgE revealed a number of
sera from hydatidosis patients with identical cyst locatiofgy M bands (12-14, 20, 34, and 37 kDibese, together
were obtained from Ibn Sina Hospital (Rabat, Morocco)ih a 40 kDa antigen were found when #g5/B fraction
These cases were aged 20-40 years. Control sera were §pfF was used as antigen source. In contrast, IgE revealed
healthy volunteers resident in Spain, showed no abnormagmy a single 39 kDa band in the GRction of HF but
on medical examination, and had no antibody. granulosus that was also observed after incubation with sera from
as assayed by enzyme-linked immunosorbent assay (ELISfgajthy volunteers and from cysticercosis patients (Fig.
1, column C)
Western Immunoblotting ImmunoglobulirA recognized a series of medium to high
Samples of hydatid antigen (0.1 pg) were subjected to %%unazrt])?osttilr? Hcl):f and thé&g5/B fraction of HF after
: . g. Of these, only a strongly developed 42 kDa
continuous SDSAGE in 12.5% homogeneous polyacryla-band was specific for hydatid disea¥ghen total HF was
mide gels (PhastGel™) using the PhastSystem (Phamall%ad as antigen source, a specifi® kDa band was also
LKB). The antigens were transferred from the unstained %ﬁtly visible. Both the 4’2 andLD kDa bands were strongly
to nitrocellulose membranes (Schleicher & Schuell, Keene, '
NH) by means of the Phastihsfer (Pharmacia LKB) fol-
lowing standardized procedures (12)tid&éncy of transfer TABLE 1. Specific Recognition ofAntigen Subunits (kDa) by
was checked by staining strips of blotted antigen Avitido Sera From PatientsWith Hydatid Disease After SDS-FAGE

Black (0.01%). Membranes with blotted antigen were cut in?gd Western Immunoblotting

strips and blocked for 3 hours at room temperature in PBS Immunoglobulin subclasses

with Tween 20 (0.2%) and gelatine (0.4%). Next, the strigsurce of antigéh IgG IgE IgA
were washed (PBS with 0.1% er_en 20) and mt_:ubatedHF 12-14, 34 12-37 42, 110
for 2 hours at room temperature with test sera diluted 1:50 42 ND 42, 10
previously determined (5After three washings, the stripsag 5/8 12-42 12-40 42

were further incubated with peroxidase labelled antlbOdI%, total hydatid fluid; GPglycoproteins obtained after CArchromatog-

against human IgG (Fc specific, Sigma, Lot numbegphy:ag 5/8, HF fraction enriched in antigens 5 and B.
114H4804) and human lgfa-chain specific, Sigma, Lot ND = not detected.
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B C complement fixation test, indirect haemagglutination, and
latex agglutination tests, and finally ELIS¥s immunologi-

kDa 5 .1. . 3 ! 3 cal techniques advanced, a better knowledge of hydatid anti-
' b| ? _ gens became crucial. More than 10 parasitic antigens are
110 — = | = | present in the HF (15Jwo of these antigens have been ex-
: ; | tensively studied, the thermolabile antigen 5 (16), and the
66 - i thermostable antigen B (9g 5 is a lipoprotein of varying
high MW (~ 400 kDa) comprising subunits of 60—70 kDa,
42 - o ] e | which themselves dissociate on disulphide bond reduction to
it i HE | : two subunits of ~ 20 and 40 kDAg B is a lipoprotein of
37 ~ : ‘ I g: : ~150 kDa, comprising three subunits of 12, 16, and 20 kDa
| ' e which are undécted by reduction. In particulahe use of
14 s ﬁ Western blotting techniques has confirmed the importance of
| v Tan . . . R . . R
‘ | s 5| ] these antigens in the immunodiagnosis of human hydatidosis

(4). Recentlywe showed that didrences in purification pro-

tocols may change the ability of antigens to be recognized by

specific IgG antibodies and therefore strongly determine the

| diagnostic value of the antigens (5). Howetke detection

66— § of specific antibodies of classes other than IgG has been less
3 i . I studied, despite the documented presence in serum of patients

42 - = suffering hydatidosis of specific IgM, IgA, and IgE. Immu-
‘gz noglobulin E is produced against potent ajlies within the
34 - ﬁ‘ ; cyst, and the patients show cutaneous immediate hypersensi-
0 tivity to these components (17), and has generally been mea-
14 - g sured in serum samples using the radiogdisorbent test (18).
' Measuring specific IgE antibodies iesftive only to moni-
5 | tor postoperative follow-up in a limited number of cases (19),
10 - E and in the active disease, this technique lacks overall sensi-
tivity (20). The experiments from the present work show that
66 — : % | IgE from patients recognizes a series of bands with MW com-
4 1 prised between ~ 12 and 40 kDa in total HF as well as in the
42 &l Ag 5/B fraction of HEThe same series of antigens were rec-
; et | ognized by 1gG from hydatidosis patients and not from healthy
37 - i ?| o subjects or from those dafing cysticercosis. Sera from the
; J latter patients were used to estimate the parasite-specific
14 — r _ | bands, since the cross-reactions betvi&tmococcus sand
ol | | Taenia soliumpresent the most di€ult problems because

both parasite species can stimulate antibodidgté (21).

. i . IgG managed to identify clearly a 42 kDa band in the GP
Fig. 1. Immunoblots of total hydatid fluid antigen (1), fractiag5/B (l1), ti f HE which, f d i 5 d the test
and GP antigen preparation (lll). Blotted antigens were incubated with poH@C lon o which, as we tound ear 'er( ) renders the tes

of sera from patients with hydatidosis (lane 1), cisticercosis (lane 2) da@hly specific (100%) and sensitive (95%) for hydatid dis-
from healthy subjects (lane 3). Bound antibodies were detected with corg@aseT his is an absolute prerequisite for the immunodiagnosis,

gate of antihuman immunoglobulin Ig@ IgA (B), and Ig= (C). especially when used as an epidemiological tool with a low
incidence disease such as unilocular hydatidosis. In contrast,
the IgE failed to stain this antigen well enough, and this may
explam the limited use of IgE-RAST in epidemiological re-
search as well as in most pre- and postoperative follow-up
procedures.
DISCUSSION Infections by Echinococcus or other taeniids larvae also
In 1912, Casoni (14) initiated the immunodiagnosis of hatimulate the production of specific Ig#tibody (22) Al-
man hydatid disease, showing that the intradermal injectitrough serum IgAas been shown to have antibody actjvity
of HF antigen caused an immediate hypersensitivity reactidris probably less important biologically than the IgA found
During later decades, and in view of the poor specificity of secretions such as parotid saliva and bronchial and intesti-
this historical test, other techniques were applied such asnlksecretions. Secretory IgA plays a role in the creation of an

and specifically revealed when the GP fraction of HF wa
used as an antigen source (Fig. 1, column B).
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immune barrier against micraanisms at exposed surfaces gens using dférent purification method®iagn Microbiol Infect Dis
(23), and clear evidence has been presented for a major r((S)Ie%/I‘%i6 24:20:&?:”1996-5\/ Sali | Aral GE: S _ b
: e : : ; 6. Matossian fiami SY, Salti I, Araj GF: Serum immunoglobulin
fpr these antibodies in protection foIIowmg tapewo”.n infec levels in human hydatidosikit J Parasitol6:367-371, 1976.
tion by materna! coI_ostrum transfer stu.d|es. Intestinal an;j_ Richard-Lenoble D, Smith MD, Loiuy Myerdoust PJ: Human hy-
colostral IgA antibodies produce protection, perhaps by pre- gatidosis: Evaluation of three serodiagnostic methods, the principal
venting oncosphere invasion through the intestine (24). But subclass of specific immunoglobulin and detection of circulating im-
although serum IgAnay not be ééctive against established  mune complexesAm Fop Med Parasitolr2:553-560, 1978.
metacestodes, the possibilities of using specific IgA as & Rogan MTCraig PS, Zeyhle E, RomigLubano GM, Deshan L: Evalu-
immunodiagnostic tool has barely been studied. Serum IgA ation 'of a rapid dot-ELISA as a field test for the diagnosis of cystic
in the present study was found to recognizegelaeries of  "vdatd diseaselrans Roy Socrbp Med Hyg85:773-777, 1991.
. . . 9. Oriol R, Williams JF Pérez Esandi M\Oriol C: Purification of lipo-
Mw banqs afteWeStem blottlng of HF antlgens_(_Flg. 1, col- protein antigens dEchinococcus granulosdsom sheep hydatid fluid.
umn B), including the 42 kDa band, also specifically recog- am J Fop Med Hyg0:569-574, 1971.
nized as 1gG, was strongly and specifically developed, whem Kennedy JFRoseveaA: An assessment of the fractionation of carbo-
total HF, the GFraction, as well as when tAg5/B fraction hydrate on Concanavali Sepharose 4B byfafity chromatography
of HF was used as antigen. In the f&Rtion also a 10 kDa u IJ: _Cg‘lemJSéCgTFr’]ef!(i”flﬁ?s 1912(?I“1b—2”946v f1973- A eins and
e . Findlay The isolation and labelling of membrane proteins and pep-
ba{_‘ﬁ was specifically detected by serum IgA. tides. InBiological MembranesA Pratical Approach JBC FindlayJC
e resolutive power (Weste_rn |mmunpblottlng, INCON- 41k eds. IRL Press, Oxford, 1986, p 179-213.
trast b most other immunological techniques, enabled thg Towbin H, StaehlinT, Gordon J: Electrophoretic transfer of proteins
effective use of serum Ig#o detect a reaction that was spe-  from polyacrylamide gels to nitrocellulose sheets: Procedure and some
cific for hydatid disease. Since other immunodiaganostic applicationsProc NatlAcad Sci USA'6:4350-4354, 1979.
techniques could have $efed too many false positive orl3. VoIIe_rA, Bidwell D: Enzyme-linked Immunosorbeﬁ_*ssayln Manual
negative results, together with the connotation of IgA as a ©f Clinical Laboratoy ImmunologyNR Rose, H Feriedman, Hiahey
predominant immunoglobulin in seromucous secretions, this edsAmerican Society for MicrobiologyWashington, DC, 1986, p 107.
. . . . Jh . Schantz PM, Shanks Bjilson M: Nonspecific reactions with the intra-
!mmunoq_IObu“n_ class maY ha_Ve been studied I_ess In t € dermal test for hydatidosis in persons with other helminth infections.
immunodiagnosis of hydatid diseas&'estern blotting re- Am J Fop Med Hygp4:849-852, 1980.
vealed the diagnostic 42 kDa band in partly purified HF frags. Kagan 1G, Agosin M: Echinococcus antigen8ull WHO 39:13-24,
tions as well as in total HFhis suggests that the epitopes 1968.
recognized by specific Ighare diferent from those recog- 16. Pozzgoli RM, Piant‘elli M, ‘Perucci eru E, Musiaji P: Isolation of the
nized by specific IgGThe latter are employed most in the mostimmunoreactive antigenstthinococcus granulosid®m sheep
i diagnosis of hydatid disease and have been showp t¢7daud fluid.J Immunol115:1459-1463, 1975. _ _
Immunodiag . _y . P7.QN|II|ams JF: Hydatidosis/cysticercosis: Immune mechanisms and im-
be dep?ndem O.n. purification prOtO_CC)lS (4,5,25,‘[_266)refore, munization against infectioldv Parasitol21:229-295, 1982.
searching specific secretory IgA in saliva, for instance, may BekhtiA, Schaap J”apton M, Dessaint J8antoro FCaprorh: Treat-
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