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Abstract Echinococcus granulosusdult-worm anti- specificity (Schantz and Gottstein 1986). There has been
gens were characterised for assessment of their immumraent progress in the use of DNA techniques to produce
diagnostic potential for human cystic echinococcogsiscombinant antigens &. granulosugShepherd et al.
(CE). The analysis of worm extracts by enzyme-linke®91), although these have not been evaluated for immu-
immunosorbent assay (ELISA) showed a sensitivity nbdiagnosis. In contrast, success has been achieved in
83% for CE, which is comparable with data obtained fdeveloping tests for human alveolar echinococcosis (AE)
cyst-fluid-based serodiagnostic tests. Immunoprecipitagsing cloned antigens (Gottstein et al. 1993).

tion of in vitro-translatede. granulosusvorm mRNA re- The antigens oEchinococcuscloned thus far have
vealed a range of low-molecular-weight antigenic prbeen isolated from cDNA libraries constructed with
teins (12-45 kDa) recognised by human CE sé&a. mRNA isolated from the metacestode stage, the rationale
granulosusadult worms may provide an additional or abeing that this is the stage that induces antibody respons-
ternative source to metacestode material for the isolat&min the human host (Lightowlers et al. 1989). The adult
of both native and recombinant antigens to be considestibilate stage oE. granulosusmay provide an addi-

for the serodiagnosis of human echinococc:sis. tional source for the isolation of molecules of potential
value for the diagnosis of CE in humans. In the present
study, native worm extracts and proteins generated by in
vitro translation of worm mRNA were used to assess the
Cystic echinococcosis (CE) in humans, caused by infeemunodiagnostic utility of antigenic molecules from
tion with the metacestode stage of the dog tapewatime adult stage df. granulosus

Echinococcus granulosuss an important public health  Protoscolices were collected from sheep naturally in-
problem and is also of major socioeconomic importanfeeted withE. granulosus Adult worms were collected

in many countries. Diagnosis and quantification of infefrom a naturally infected dingo. Both samples were col-
tion rates of echinococcosis in both human and aninedted in New South Wales, Australia. Antigens from
hosts is central to its effective control. Immunodiagnolseth isolates were prepared as described previously
tic techniques are widely used for the confirmation ¢Gasser et al. 1988). Human sera from different groups
human CE and are usually based on the detection of spigatients were tested by enzyme-linked immunosorbent
cific serum antibodies to cyst-fluid antigens prepared @issay (ELISA) as described by Gasser et al. (1992) To-
rectly from E. granulosushydatid cysts (Craig 1993).tal-worm RNA was isolated in the field using the gu-
Use of native hydatid cyst-fluid antigens, however, hasidinium thiocyanate/phenol/chloroform technique as
not resulted in the development of an immunodiagnostiescribed elsewhere (Chomzynski and Sacchi 1987).
test for human CE with consistently high sensitivity antforms for this purpose were collected from infected
dogs in Turkana, Kenya. Poly(AlnRNA was prepared
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Fig. 1 ELISA usingEchino- 1.6

coccus granulosugrotoscolex

and adult-worm antigen. Each

dot represents one serum sam- 1.4
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Fig. 2 Fluorography of immu- 025 016 018 0.7 035

noprecipitateE. granulosus
mRNA in vitro translation
products after separation by
SDS-PAGE. Translation prod-
ucts were immunoprecipitated
with pools of CE seraH.g),

AE sera E.m) and cysticercosis
sera Cy). Furthermore, immu-
noprecipitation was performed
using individual control sera
from group 1 lanes 5-7 and
CE sera from group-7 patients
(lanes 8-12 The ELISA data
obtained with the same set of
sera employing worm antigen
are givemabove lanes 8-1¢T
Total in vitro translation prod-
ucts). Apparent molecular
masses are given in kDa on the
left

g b

-
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electrophoresis and SDS-PAGE), and dried gels wéfar group 7),R=0.93 (for group 6) andr=0.57 (for
subjected to fluorography. group 1). In vitro translation and immunoprecipitation of
The ELISA data for the seven different sera groupslult E. granulosusmRNA revealed numerous protein
tested are summarised in Fig. 1. The sensitivity of theoducts in the range of 12—-45 kDa (Fig. 2). The pattern
ELISA for the diagnosis of CE was 89.8% for protoscohd not reveal major differences between AE and CE se-
lex antigen and 82.5% for worm antigen={37 con- ra. Except for a doublet band of about 42/45 kDa which
firmed positive samples from China and Kenya). Tlappeared in all samples, no precipitation product was ob-
specificity in relation to taeniasis/cysticercosis sesgrved using negative control sera.
(n=28) was 48.5% for protoscolex antigen and 65% for In terms of serological sensitivity the adult woEn
worm antigen. The correlation coefficients of the congranulosusextract (83% sensitivity) produced results
parison of protoscolex and worm antigen w&=e).83 comparable with those based on the detection of antibod-
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ies against hydatid cyst-fluid components in ELISA aRgferences
says (Rogan et al. 1991) and Western blots (Leggatt et ar.

1992). These findings are almost identical to earlier d@ifomczynski P, Sacchi N (1987) Single-step method of RNA iso-
obtained by indirect haemagglutination using whole pro- lation by acid guanidinium thiocyanate-phenol-chloroform ex-
toscolices (Garabedian 1971). No attempt was made_tofraction. Anal Biochem 162:156-159

oo ; T Craig PS (1993) Immunodiagnosis Bthinococcus granulosus
optimize the test system for maximal specificity by anf In: Andersen FL (ed) Compendium on cystic echinococcosis

gen or antiserum ftitration, which may explain the rela- v special reference to the Xinjiang Uygur autonomous re-
tively low specificity of this assay. The data illustrated in gion, the People’s Republic of China. Brigham Young Univer-
Fig. 1 show, however, that many absorbance values re-sity, Provo, Utah, pp 85-118

corded for the cysticercosis and taeniasis group oﬁrysfeld K, Craig PS (1995) Cloning and immunological character-

marginally exceeded the cut-off line, whereas most datagf:%%g_%gs chinococcus: granulosuterritin.- Parasitol Res

points noted for the AE and CE groups were significamarabedian GA (1971) Evaluation of the reactivity of hydatid
ly above the threshold. whole-scolex antigen in hydatid disease serology. Ann Trop

Although qualitative and quantitative differences exigt Med Parasitol 65:385-391 . .
. . . P . ser RB, Lightowlers MW, Obendorf DL, Jenkins DJ, Rickard
in the antigenic composition, it has been demonstra %SMD (1988) Evaluation of a serological test system for the di-

that both adult-worm and protoscolex extracts EOf  agnosis of natural éhinococcus granulostsfection in dogs
granulosuscan be used with about the same sensitivity using E. granulosusprotoscolex and oncosphere antigens.

and specificity for the immunodiagnosis Bf granulo- Aust Vet J 65:369-373

: : : L asser RB, Jenkins DJ, Heath DD, Lawrence SB (1992) Use of
susinfection in the definitive host (Gasser et al. 1992?‘ Echinococcus granuloswsorm antigens for immunodiagnosis

These and the present results confirm our assumptiony g, granulosusnfection in dogs. Vet Parasitol 45:89-100
that both life-cycle stages share important antigens.Ghttstein B, Jacquier P, Bresson-Hadni S, Eckert J (1993) Im-
may even be possible to develop a test system based oproved primary immunodiagnosis of alveolar echinococcosis

i _ i i i in humans by an enzyme-linked immunosorbent assay using
recombinant adult-worm proteins for the diagnosig€of | Ema2\us antigen. J Clin Microbiol 31:373.376

granulosusinfection in both humans and dogs, althoug_réggatt GR, Yang W, McManus DW (1992) Serological evalua-
a direct comparison of the spectrum of adult-worm pro-"tion of the 12 kDa subunit of antigen B Eithinococcus gran-
teins recognised by dog and human antibodies has notilosuscyst fluid by immunoblot analysis. Trans R Soc Trop
yet been made. Med Hyg 86:189-192

. . Lightowlers MW, Haralambous A, Rickard MD (1989) Amino-ac-
An adult-wormE. granulosu£DNA expression libra- id sequence homology between cyclophyiin and a cDNA-

ry has been constructed and we have isolated and charaGioned antigen ofEchinococcus granulosusMol Biochem

terised a recombinant protein of potential diagnostic val- Parasitol 36:287-289

ue from this library (Ersfeld and Craig 1995). Rogan MT, Craig PS, Zeyhle E, Romig T, Lubano GM, Deshan L

(1991) Evaluation of a rapid dot-ELISA as a field test for the
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