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Abstract: The male and pupa of Simulium gombakense Takaoka and Davies,1995,hitherto known only
 

from pharate pupal and larval specimens collected from Peninsular Malaysia,are described for the first
 

time. This species is characterized by its pupal gill of much inflated form with six finger-like projections
 

and with eight slender thread-like filaments, similar to those found in some Philippine species of the
 

subgenus Morops,in which this species was previously placed. However,S. gombakense is here transferred
 

to the subgenus Gomphostilbia because many hairs are present on the katepisternum but absent on the pleural
 

membrane in the adult male.

Key words: Simuliidae,black fly,Gomphostilbia,Morops,Malaysia,change of subgeneric status,description

 

Simulium gombakense was described from the phar-

ate pupa and mature larvae collected from Peninsular
 

Malaysia, and was tentatively placed in the subgenus
 

Morops Enderlein within the genus Simulium Latreille
 

s.1.(Takaoka and Davies,1995). However, the adult
 

female and male,and the pupa of this species remained
 

unknown.

In 1996,one pupa and several larvae of S.gombaken-

se were collected by the author from the Fraser’s Hill,in
 

Peninsular Malaysia, and the adult male was success-

fully reared from the pupa.

The descriptions of the male and pupa of S.gomba-

kense are given for the first time,and based upon the
 

adult male characters,this species is transferred to the
 

subgenus Gomphostilbia Enderlein.

( ) Takaoka
 

and Davies, 1995
 

Simulium (Morops)gombakense Takaoka and
 

Davies,1995:82-84;Crosskey and Howard,1997:45.

DESCRIPTION.

Male. Body length 2.4 mm. . Much wider than
 

thorax. Holoptic,upper eye consisting of large facets in
 

15 vertical columns and in 15 or 16 horizontal rows.

Face medium brown, white-pruinose, bare. Clypeus
 

medium to dark brown,white-pruinose,densely covered

 

with golden yellow,scale-like,short hairs,interspersed
 

with dark longer hairs. Antenna composed of 2＋9
 

segments(Fig.1)(left antenna abnormal,being incom-

pletely segmented between flagellar segments 4 and 5,

and also between flagellar segments 8 and 9－Fig. 2),

pale yellow except apical 4 flagellar segments light to
 

medium brown;1st flagellar segment somewhat elon-

gate,ca.1.5× as long as 2nd flagellar segment. Maxil-

lary palp composed of 5 segments,proportional lengths
 

of 3rd, 4th and 5th segments 1.0:1.2:3.1; 3rd segment

(Figs. 3 and 4) somewhat enlarged; sensory vesicle
 

globular or somewhat ellipsoidal,ca.0.2× as long as 3rd
 

segment, with small or medium opening apically.

. Scutum medium brown,shiny when illuminat-

ed, densely covered with golden-yellow, scale-like,

recumbent hairs intermixed with dark similar hairs near
 

anterior margin,and with several dark upright hairs on
 

prescutellar area. Scutellum medium brown, with
 

golden-yellow short hairs as well as dark upright long
 

hairs. Postscutellum medium brown, shiny when il-

luminated,and bare. Pleural membrane bare. Katepis-

ternum longer than deep, with dark hairs. .

Foreleg: coxa whitish yellow;trochanter dark yellow or
 

light brown;femur light brown;tibia light brown with
 

apical 2/5 medium brown,and outer surface of basal 3/5
 

paler;tibia covered with yellow scale-like hairs on outer
 

surface of basal 3/4, which are bright shiny when il-

111

Department of Infectious Disease Control,Oita Medical University,Hasama,Oita 879-5593,Japan

 

Jpn.J.Trop.Med.Hyg.,Vol.28,No.2,2000,pp.111-114



 

luminated;tarsus medium brown,with moderate dorsal
 

hair-crest;basitarsus slender, ca. 6.8× as long as its
 

greatest width.Midleg:coxa medium brown;trochanter
 

whitish yellow with outer surface light brown;femur
 

medium brown; tibia medium brown with basal 1/4
 

whitish yellow;basitarsus medium brown with basal 1/3
 

or more slightly paler, other tarsal segments medium
 

brown. Hind leg: coxa light brown;trochanter pale
 

yellow;femur light brown with apical cap dark brown
 

and basal tip pale yellow;tibia light to medium brown
 

except basal 1/2 whitish yellow; tarsus light brown
 

except basal 1/2 of basitarsus and of 2nd segment
 

yellowish white;basitarus(Fig.5)somewhat enlarged,

nearly parallel-sided on basal 2/3 but gradually nar-

rowed on apical 1/3, ca. 5.0× as long as its greatest
 

width,and ca.0.7× as wide as tibia,which is subequal
 

in greatest width to femur;calcipala moderately devel-

oped,ca.1.2× as long as wide,and pedisulcus moderate-

ly developed. All femora, tibiae and parts of tarsus
 

covered with scale-like hairs as well as usual simple
 

hairs on outer surface. . Length 1.9 mm;costa
 

with spines and hairs;subcosta bare;basal portion of
 

radial vein fully haired;tuft hair of base of costa and
 

base of radial vein dark but brightly golden yellow when
 

illuminated;basal cell absent. . Basal scale
 

dark brown with fringe of dark long hairs laterally.

Dorsal surface of abdomen medium to dark brown
 

except basal 1/2 of 2nd segment whitish, moderately
 

covered with dark short hairs;segments 2,5,6,7 and 8
 

each with a pair of shiny(often iridescent)dorsolateral
 

or lateral patches, those on segment 2 connected in
 

middle to each other. . Coxite(Fig.6)enlar-

ged, much longer than wide. Style (Figs. 6 and 7)

slender, 0.87× as long as coxite, nearly parallel-sided
 

when viewed ventrally,somewhat curved inwardly,with
 

1 apical spine. Ventral plate in ventral view (Fig. 6)

transverse,much wider than long, somewhat diverged
 

posteriorly,widest just before posterior margin,moder-

ately covered with microsetae on ventral surface,with
 

posterior margin nearly straight, but anterior margin
 

convex medially;basal arms nearly parallel-sided,and
 

somewhat curved inwards;ventral plate in lateral view

(Fig. 8) prominently produced ventrally and also
 

produced dorsally,though to less extent,near posterior
 

margin;ventral plate in end view(Fig.9)round ventral-

ly,and densely covered with microsetae on most medial
 

portion of posterior surface. Parameres (Fig. 10) of
 

moderate size,each with 2 long stout hooks and a few
 

medium or short ones. Median sclerite (Fig. 11) thin
 

and broad,plate-like. Cercus (Figs.12 and 13)small,

encircled with 14-18 short hairs. Aedeagal membrane

 

densely covered with microsetae.

Pupa. Body length ca. 2.8.mm. . Integument
 

yellow,moderately covered with round tubercles (only
 

on frons);antennal sheath bare,and without any projec-

tions;face with 1 pair of trifid,long trichomes,and frons
 

with 3 pairs of bifid or trifid, long trichomes;all tri-

chomes subequal in length and stoutness to one another.

. Integument yellow,moderately covered with
 

round tubercles, with 3 pairs of bifid, long trichomes
 

dorsally, with 2 pairs of bifid, long trichomes ante-

rolaterally,with 1 pair of bifid,medium trichomes poste-

rolaterally,and with 3 pairs of simple or bifid trichomes,

of which 2 are medium and 1 is short, ventrolaterally.

Gill(Figs.14 and 15)of much inflated structure(ca. 0.9
 

mm long), with 2 triplet groups of short, finger-like
 

projections (length 0.2 mm or a little less), 1 group
 

directed upwards and the other directed forwards,with
 

8 slender thread-like filaments(in the original descrip-

tion,2 shorter filaments were overlooked);6 filaments
 

arise near base from inside surface of inflated structure,

arranged in 1＋2＋3 filaments from dorsal to ventral,

and subequal in length (ca. 0.8 mm)and thickness to
 

one another,while remaining 2 arise individually from
 

dorsal surface of triplet groups,of which 1 filament(ca.

0.5 mm long)arises from base of dorsalmost finger-like
 

projection or near it in dorsal triplet group, and the
 

other(ca. 0.3 mm long)from base of innermost finger-

like projection in anterior triplet group,these 2 isolated
 

filaments subequal in thickness to the other ones;sur-

face of inflated portion and all filaments very lightly
 

greyish yellow-colored,without any pattern(on inflated
 

portion)or any transverse ridges or furrows (on fila-

ments), and densely covered with minute tubercles.

. Tergum 1 pale,bare,with 1 simple or bifid,

long hair on each side;tergum 2 with 1 simple long hair
 

and 5 very minute simple setae on each side;terga 3 and
 

4 each with 4 hooked spines and 1 minute seta on each
 

side; tergum 5 lacking spine-combs and comb-like
 

groups of minute spines; terga 6-8 each with spine-

combs and comb-like groups of minute spines in trans-

verse row on each side;tergum 9 with comb-like groups
 

of minute spines in transverse row,and a pair of distinct
 

plate-like terminal hooks (Fig.16). Sternum 4 with 1
 

simple hook and 1 minute seta on each side;sternum 5
 

with a pair of bifid hooks submedially and a few minute
 

setae on each side;sterna 6 and 7 each with a pair of
 

bifid inner and simple outer hooks somewhat spaced
 

from each other,and a few minute setae on each side;3
 

grapnel-like hooklets on each side of segment 9.

(Fig.17). Wall-pocket-shaped,thinly and com-
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Figures 1-17. Male and pupal characters of Simulium gombakense. 1-13,male;14-17, pupa. 1 and 2, right and left
 

antennae(lateral view);3 and 4,right and left 3rd maxillary palpal segments with sensory vesicle(front
 

view);5,left hind basitarsus and 2nd tarsal segment (outside view);6,coxites,styles and ventral plate
 

in situ (ventral view);7,right coxite and style(end view);8,ventral plate and median sclerite(lateral
 

view);9,vental plate(end view);10,left paramere(end view);11,median sclerite(end view);12 and 13,
left cerci(12,lateral view and 13,end view);14 and 15,right gills(14,dorsal view;15,lateral view);16,
left terminal hook(dorsal view);17,cocoon(dorsal view). Scale bars 1.0 mm for fig.17;0.1 mm for figs.
5,14 and 15;0.05 mm for figs. 1 and 2;0.02 mm for figs. 3,4,6-13 and 16.
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pactly woven with no open spaces in webs, somewhat
 

extending ventrolaterally,covering entire abdomen and
 

posterior 1/2 of thorax;anterior margin not thickened;

floor loosely woven only on posterior 1/2; individual
 

threads invisible;ca. 2.3 mm long×1.7 mm wide.

SPECIMENS EXAMINED. 1 male adult reared from
 

pupa,and its associated pupal skin and cocoon,collected
 

from a small stream,near Gap,Fraser’s Hill,Pahang,

Peninsular Malaysia,20. III. 1996,by A. Takaoka and
 

H. Takaoka.

ECOLOGICAL NOTES. The pupa and several larvae of
 

this species were collected on trailing grass leaves in a
 

small, shaded stream with its width of 0.3-0.6 m and
 

water temperature of 22.0℃. Altitude was ca. 700 m.

Five other blackfly species,i.e.,S.asakoae,S.bishopi,S.

malayense, S. tani and S. whartoni,were also collected
 

from the same stream.

DISTRIBUTION. Peninsular Malaysia and Thailand

(Dr. C. Kuvangkadilok,unpublished data).

REMARKS. Simulium gombakense was described as a
 

new species from the one pharate pupa and four mature
 

larvae collected from a tributary of Gombak River,and
 

from a tributary of Batu River in Peninsular Malaysia

(Takaoka and Davies,1995). This species appeared to
 

be assigned to either the subgenus Gomphostilbia or the
 

Philippine group of subgenus Morops (Takaoka,1983),

by having the plate-like terminal hooks, the grapnel-

like hooklets on the last abdominal segment,in the pupa,

and the smooth lateral margins of the hypostomium,and
 

the presence of the ventral papillae on the last abdomi-

nal segment, in the larva. However, this species was
 

tentatively placed to the subgenus Morops because of its
 

form of the pupal gill being much inflated with slender
 

filaments,as shown in Figs.15 and 16. The similar form
 

of the pupal gill had been known in two Philippine
 

species(i.e.,S. ifugaoense and S.manbucalense)of the
 

subgenus Morops (Takaoka,1983), but not in the sub-

genus Gomphostilbia until recently when we reported one
 

related new species of Gomphostilbia from Sumatra

(Takaoka and Sigit,1997).

Despite of this similarity in the form of the pupal
 

gill between this species and the two Philippine species
 

of Morops, the male adult of S.gombakense examined in
 

this study clearly shows that it belongs to the subgenus
 

Gomphostilbia by having the katepisternum haired but
 

pleural membrane bare,one of the key diagnostic char-

acters of the subgenus Gomphostilbia separating it from
 

Morops, according to the definition given by Crosskey

(1967). In all the known Morops species both katepister-

num and pleural membrane of the adults are haired

(Crosskey,1967).
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IMMUNOBLOT ANALYSIS OF ANTIGENS FROM
 

PARASTRONGYLUS CANTONENSIS, P. COSTARICENSIS AND
 

P. MALAYSIENSIS USING SERUM ANTIBODIES AGAINST
 

P.CANTONENSIS
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Abstract: Parastrongylus cantonensis, P. costaricensis and P.malaysiensis adult worm antigens were tested
 

for cross-reactivities in immunoblots using sera from patients with parasitologically confirmed parastron-

gyliasis. Sera from P. cantonensis-infected patients with a high specificity for the 31 kDa diagnostic P.

cantonensis antigen also cross-reacted with a corresponding component found in P. costaricensis and P.

malaysiensis proteins. The immune sera consistently recognized a prominent immunogenic band with
 

molecular weight of 31 kDa against the antigens prepared from the three Parastrongylus species. Sera
 

obtained from other clinically related patients infected with Gnathostoma spinigerum and normal healthy
 

control sera did not react with the 31 kDa protein from the three species of Parastrongylus. The cross-

reactivity observed in the immunoblots performed on serum samples from patients with P. cantonensis
 

infection indicates that the three Parastrongylus species share the specific 31 kDa antigen. This cross-

reacting protein may also be applied for an immunodiagnosis of human infection with the other two species
 

of Parastrongylus worms,viz.P. costaricensis and P.malaysiensis.

Key words: Parastrongylus (＝Angiostrongylus)antigens, Immunoblotting, Immunodiagnosis,P. cantonen-

sis, P. costaricensis, P.malaysiensis

 

INTRODUCTION
 

Among the 20 species recognized in the genus
 

Parastrongylus (syn. Angiostrongylus), P. cantonensis
 

which is a nutural parasite inhabiting the lung of rats,

has been incriminated as a cause of human eosinophilic
 

meningitis in the Asia-Pacific region(Rosen et al.,1967;

Alicata and Jindrak,1970;Cross,1987;Kliks and Palum-

bo, 1992), while P. costaricensis which inhabits the
 

mesenterium of rats has been reported to cause human
 

abdominal granuloma in Central and South America

(Morera,1973,1985). In addition,P.malaysiensis which
 

is closely related to P.cantonensis has been reported to
 

be the possible causative agent of human Parastrongylus-

induced eosinophilic meningitis in Malaysia (Watts,

1969;Bisseru et al.,1972;Ambu et al.,1994).

Diagnosis of human parastrongyliasis, i.e., P.

cantonensis, P. costaricensis and P. malaysiensis infec-

tions, is based on clinical,epidemiological, and labora-

tory criteria. Various immunodiagnostic techniques
 

utilizing partially purified adult worm antigens of P.

cantonensis have been successfully used for the specific
 

diagnosis of the infection(Kliks et al.,1988;Ko,1989).

Nonetheless except for the study by Ambu et al.(1997),

relatively few studies have been carried out on the
 

specific immunodiagnosis of human infections caused by
 

P. costaricensis and P. malaysiensis. One reason might
 

be the lack of available antigens. Moreover, it is also
 

difficult to obtain a number of parasitologically con-

firmed patient sera for use as a gold standard. Since the
 

development and application of immunological tests are
 

usually impaired by difficulty in obtaining sufficient
 

amounts of specific parasite antigens to guarantee the
 

homogeneity and quality control of antigen lots. The
 

possibility of using an alternative source for the prepa-

ration of appropriate antigens might be based on the
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observation that different species of Parastrongylus
 

worm share common antigens.

A P.cantonensis-antigen of 31 kDa which is consis-

tently recognized by sera from P. cantonensis-infected
 

patients,but not from uninfected persons or of individ-

uals with other parasitic infections, has recently been
 

described (Akao et al.,1992;Eamsobhana,1994). Due
 

to the high specificity and sensitivity of the reaction,the
 

diagnostic potential for this 31 kDa protein has been
 

proposed(Nuamtanong,1996;Eamsobhana et al.,1997).

On the contrary,the antigenic components of P. costar-

icensis and P. malaysiensis which induce specific anti-

body responses have not been well defined. Knowledge
 

of individual antigens, their abundance, and their im-

munogenicity is needed to develop a specific im-

munodiagnostic test.

In the present communication,the reactivity of sera
 

from patients infected with P. cantonensis was inves-

tigated with P.costaricensis and P.malaysiensis antigens
 

as well as with P. cantonensis antigens.

MATERIALS AND METHODS
 

Antigen preparation
 

The Thailand strain of P. cantonensis used in this
 

study was provided to us in 1996 by Dr. Chalit
 

Komalamisra, Faculty of Tropical Medicine, Mahidol
 

University,and has been maintained in our laboratory.

The Costa Rican strain of P. costaricensis worms were
 

kindly provided by Dr.Akira Ishii and Dr.Hideto Kino,

Hamamatsu University School of Medicine, Japan.

Adult worms of P.cantonensis and P.malaysiensis were
 

obtained from the pulmonary arteries of experimentally
 

infected albino rats (Rattus norvegicus), while adult
 

worms of P. costaricensis were obtained from the
 

mesenteric arteries of experimentally infected cotton
 

rats(Sigmodon hispidus). The third-stage larvae of P.

cantonensis and P.costaricensis used for infections were
 

collected from the snails, Biomphalaria glabrata, that
 

had been infected with first-stage larvae from the feces
 

of infected rats. The infective larvae of P.malaysiensis
 

were collected from slugs found in the state of Selangor,

Malaysia.

Soluble antigens from P. cantonensis, P. costaricen-

sis and P.malaysiensis were prepared by standard proce-

dures as previously described(Eamsobhana et al.,1997).

Briefly,male and female worms of each species were
 

washed and then homogenized separately in a small
 

volume of normal saline solution using a glass tissue
 

grinder. The suspension was then sonicated and kept
 

overnight at 4℃ to allow elution of antigens. After

 

centrifugation at 4,000 rpm for 15 min,the supernatant
 

containing soluble antigens was collected and the pro-

tein content estimated using Protein Assay KitⅡ (Bio-

Rad Laboratories,USA).

Sera
 
Serum samples were obtained from five patients

 
with parasitologically confirmed parastrongyliasis (3

 
with cerebral parastrongyliasis from whom P.cantonen-

sis larvae were recovered from the CSF;other 2 had
 

ocular parastrongyliasis from whom immature P.

cantonensis worms were recovered from their eye cham-

beres).

Two heterologous sera were collected from patients
 

with confirmed gnathostomiasis(both the cases had G.

spinigerum larva recovered from the skin). The normal
 

control sera were obtained from 2 healthy adults who
 

were negative for any parasitic infection at the time of
 

blood collection. All serum samples were kept at－20℃

until use.

Electrophoresis and immunoblotting
 

Sodium dodecyl  sulphate-polyacrylamide gel
 

electrophoresis(SDS-PAGE)was carried out according
 

to the procedure previously described (Eamsobhana et
 

al.,1997). Briefly,The male and female worm extracts
 

of P.cantonensis,P.costaricensis and P.malaysiensis(10

μg of proteins per lane) were separated on a 12%

reducing SDS-polyacrylamide slab gel using the method
 

of Laemmli(1970). After electrophoresis,the resolved
 

polypeptide bands were either revealed by staining with
 

Coomassie brilliant blue R 250 or electrophoretically
 

transferred from the gel to a nitrocellulose membrane
 

for immunoblotting,which was conducted as described
 

by Towbin et al. (1979). After protein transfer, the
 

blotted membrane was treated overnight at 4℃with the
 

test serum. Antigens recognized by serum antibodies
 

were revealed with horseradish peroxidase-conjugated
 

goat anti-human immunoglobulins (Dakopatt, Denma-

rk)using 4-chloro-1-naphthol(Bio-Rad)as substrate.

The molecular weight of the separated proteins was
 

estimated by comparing their electrophoretic mobilities
 

with those of known standard molecular weight
 

markers(Sigma Chemical Company,USA).

RESULTS
 

The polypeptide pattern obtained from adult worm
 

extracts of P. cantonensis, P. costaricensis and P.

malaysiensis as revealed by polyacrylamide gel electro-

phoresis in the presence of sodium dodecyl sulphate was
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quite similar to each other. At least 40 major bands with
 

molecular weight ranging from 12.5 to 205 kDa were
 

observed. However,differences in the intensity of indi-

vidual peptides existed. The polypeptides with molecu-

lar weight of 53,39.5,25,17.5,14.3 and 12.5 kDa from P.

costaricensis,and 60,53,45,39.5,22.5 and 17.5 kDa from
 

P. malaysiensis were present only in small or trace
 

quantities. The complexity of the polypeptide patterns
 

is shown in Figure 1.

Immunoperoxidase staining in immunoblots of P.

cantonensis,P.costaricensis and P.malaysiensis antigens
 

against a representative human serum with par-

asitologically confirmed parastrongyliasis is shown in
 

Figure 2. About 18 immunogenic components of adult
 

worm extracts from P. cantonensis were recognized by
 

the sera of patients infected with P. cantonensis. The
 

sera reacted strongly with the 31 kDa peptide of both
 

the female and male worm antigens of P. cantonensis

(Figure C). The pattern of reactivities for P.costaricen-

sis and P. malaysiensis antigens was similar to that

 

obtained with P. cantonensis antigens. Cross-reactions
 

of varying intensity and a varying number of bands were
 

observed with the antigens of P. costaricensis and P.

malaysiensis. These sera also recognized the 31 kDa
 

component among adult P.costaricensis and P.malay-

siensis proteins (Figures D, E). The cross-reactive
 

antigenic components of the three Parastrongylus species
 

recognized by sera of patients with gnathostomiasis
 

were variable but the 31 kDa peptide was not recog-

nized. The reactivity obtained with the representative
 

serum of patient infected with Gnathostoma spinigerum
 

is shown in Figure F. No prominent band was observed
 

when normal human sera were reacted with P.cantonen-

sis,P.costaricensis and P.malaysiensis antigens(Figure
 

G).

Figure 1 SDS-PAGE profiles of Parastrongylus cantonensis,

P. costaricensis and P. malaysiensis adult worm
 

extracts,stained with Coomassie brilliant blue. C:

P.cantonensis; D:P.costaricensis; E:P.malaysien-

sis; A:low molecular weight markers(Sigma);B:

high molecular weight markers (Sigma). ⒜

Female adult worm extracts. ⒝ Male adult worm
 

extracts.

Figure 2 Immunoblot of a representative serum sample
 

from patient infected with Parastrongylus cantonen-

sis reacted with antigens of P. cantonensis ,P.

costaricensis and P. malaysiensis . Serum of
 

patient infected with Gnathostoma spinigerum
 

reacted with P. costaricensis antigens . Normal
 

healthy control serum reacted with P.costaricensis
 

antigens . Female adult worm antigens⒜. Male
 

adult worm antigens⒝. Low and high molecular
 

weight markers(Sigma)(A,B).
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DISCUSSION
 

Parasitologic diagnosis of human parastrongyliasis
 

caused by P. cantonensis, P. costaricensis and P.

malaysiensis remains difficult. Recently,a specific im-

munodiagnostic test for P. cantonensis infection based
 

on detection of antibody to a specific antigen with
 

molecular weight of 31 kDa by immunoblotting has been
 

described (Akao et  al., 1992; Eamsobhana, 1994;

Nuamtanong, 1996; Eamsobhana et al., 1997). This
 

method is used to determine whether P. cantonensis
 

shares specific common antigen with a closely related
 

species,P.malaysiensis as well as P. costaricensis.

In the present investigation,the protein components
 

of the crude extracts of P. cantonensis, P. costaricensis
 

and P. malaysiensis and their reactivities with serum
 

antibodies from infected patients were compared by
 

SDS-PAGE and immunoblots. The protein extracts
 

from the three Parastrongylus species contained similar
 

as well as different components. However, all three
 

contained an antigen of 31 kDa which has been found to
 

be a specific diagnostic antigen for human infection
 

caused by P.cantonensis. Thus the adult worms of any
 

of these three Parastrongylus species seem equally suit-

able for preparing extracts containing this particular
 

antigen for diagnosis.

The present immunoblot confirms that a diagnostic
 

antigen of 31 kDa from P.cantonensis has the sensitivity
 

and specificity predicted from our previous studies

(Eamsobhana et al.,1996). All sera from patients with
 

parasitologically proven parastrongyliasis, contained
 

the specific antibody identified by the 31 kDa antigen of
 

P.cantonensis,and this was also detected using extracts
 

of P.costaricensis and P.malaysiensis. Thus,the 31 kDa
 

common antigen present in these three species of Paras-

trongylus was not only similar in size, but also
 

antigenically related. The 31 kDa antigen of P. costar-

icensis and P. malaysiensis cross-reacted consistently
 

with P.cantonensis infected patient sera,but never with
 

sera obtained from patients with gnathostomiasis, a
 

clinically related parasitic infection or from uninfected
 

persons. This extends our previous observations on the
 

specificity of the reaction with this antigen for human
 

parastrongyliasis(Eamsobahana, 1994; Eambsohana et
 

al., 1997). Since immunoblotting technique using P.

cantonensis antigens can detect specific antibody in P.

cantonensis infection,it is considered that P.cantonensis
 

antigens may be used for detection of the corresponding
 

antibody in human infections with the other two species
 

of Parastrongylus, P. costaricensis and P.malaysiensis.

In this study we considered only the diagnostic

 

potential of cross-reactions between P. costaricensis/P.

malaysiensis antigens and P. cantonensis-infection sera.

Further purification of this cross-reactive 31 kDa pro-

tein to study its possible biological functions remains to
 

be established.
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