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Eamsobhana P, MakJW I and Yong HS 2 Departrnent of Medical Sciences, Ministry of Public Health, Bangkok, 
Thailand; 1 Instititte for Medical Research, Kr.ta/a Lumpur; 1 Department of Zoology, University of Malaya, Malaysia 

Abstract 

Sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SOS-PAGE) and immunobloc analysis 
revealed that Lhe somatic extracts of Parastrongylus cantonensiswere highly heterogeneous, with at lease 
4 and 25 components of che larval and adult worm antigens respectively being immunogenic. Sera 
from two pacients wich parasitologically confirmed parastrongyliasis, 8 pacients with presumptive 
parascrongyliasis, 12 pariencs wich various ocher parasitic infections and two healthy adults were ana
lysed for their reactivicies against the somatic extracts of P. cantonensis third-stage larvae and adult 
worms. Extensive cross-reaction of P. cantonensis antigens with the sera from patients wich ocher para
sitic infeaions was observed. However, a 31 kDa component present in the larval and adult worm 
antigens of P cantonensis reacted with the sera of all the parasitologically proven pacients and 4 out of 
the 8 presumptive patients, but not with chose of other parasitic infeccions or healthy individuals. 
This 31 kDa P. cantonensisanrigen is a potential candidate for the specific immunodiagnosis of human 
parascrongyliasis. 
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Introduction 

Human infection with the rat lung-worm, Angio
strongylus cantonensis, now known as Parastrongylus 
cantonensis (Uberlaker, 1986), is scill an important public 
heal ch problem in Southeast Asia and the Pacific islands 
(Cross, 1987). Definite diagnosis of the infection can 
only be made if the worm is recovered from the patienc 
bur this is very rare. 

Using several immunological methods, ancibodies co 
P. cantonensis somatic and metabolic antigens have been 
detected in the serum and cerebrospinal fluid of pa
tients with eosinophilic meningitis and meningoen
cephalicis (Tharavanij, 1979). However, these antigens 
cross-reacce<l wich sera from patients with ocher para
sitic infections. Cross-reaction is most likely due co 
rhe complex ancigenic mosaic of the parasite 
(Sirisi nha et al., I 977). Consequencly, there is a need 
to develop specific immunodiagnostic assays for chis 
parasitic infection. In this srudy, identification of che 
P. cantonensis specific antigen was determined by com
paring che serum reactivities between patients wirh 
parascrongyliasis (angiosrrongyliasis) and chose wirh 
ocher parasitic infections using rhe immunoblotting 
technique. 

Materials and Methods 
Antigen preparation 
The Thailand strain of Parastrongylus cantonemis was 
used in the present study. Third-stage larvae were col
leered from snails (Biomphalaria glabrata) infected with 
fLrsc-scage larvae approximately 3 weeks earlier. Adult 
worms were obtained from the pulmonary arteries of 
albino rats char were infected with P cantonensis infec
tive larvae for ac least 6 weeks. 

Male and female adulr worms and third-stage larvae 
of P cantonensiswere washed and then homogenised in 
a small volume of normal saline with a glass tissue 
grinder. The suspension was then sonicaced and left 
overnight ac 4°C co allow elution of antigens. Soluble 
antigens were obtained as the supernatant after cencrifu
gacion at 4,000 rpm ac 4°C for 15 minures. Protein 
content of Lhe extracts was determined using a protein 
assay kit II (Bio-Rad Labs., U.S.A.). 

Sera 
Human sera were obtained from two patients wich 
parasirologically confirmed parascrongyliasis (one with 
cerebral parastrongyliasis from whom a fourth-stage 
larva was recovered from che cerebrospinal fluid; an
ocher had ocular parastrongyliasis from whom an im
mature male was recovered from anterior chamber of 
the eye) and 8 patiems with a presumptive diagnosis of 
parastrongyliasis based on history of exposure to infec
cion and clinical symptom:., as well as having high a.mi
body titres as detected with an ELISA. 

Antigen cross-reactiviry studies were also carried out 
on sera from 12 patients with ocher parasitic infections 
( l patient each with parasicologically confirmed and 
clinically diagnosed gnachostomiasis, 2 pacicncs each 
with malaria, Glariasis, paragonim.iasis, cysticercosis and 
toxocariasis). In addition, control sera were obtained 
from one healthy Malaysian living in Kuala Lumpur 
and one healthy Thai living in Bangkok. 

The confirmed gnachostomiasis serum was from a 
patient who had a G. spinigerum larva recovered from 
the skin, while the presumptive gnathoscomiasis serum 
was from a pacient wirh incermiccent cutaneous migra
tory swelling. All pariencs with paragonimiasis, ftlariasis 
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and malaria were diagnosed parasirologically. The two 
cases of roxocanas1s were serologically positive on FLISA 
using excrecory-secrecory antigens of the second-stage 
larvae of T. crmis, while the cwo paricms wirh cyMicercosis 
were diagnosed pathologically as subcutaneous 
cysncerc1. 

Sodium dodecyl sulphate-po/yncrylam,de gel electro
phomrs (5DS-PAGf) and immrmoblotting 
The adult worm and chird-scage larval ancigens of P. 
cn.ntonens,swere separated on SDS-polyacrylamide slab 
gels using che disconcinuous system of Laemmli ( 1970). 
A 4% acrylarnide stacking gel and l 21Vo acrylamide sepa 
racing gel were used. Approximately 1 0 (g protein sam
ples were boiled at 100°C for 5 minutes in Laemmli 
sample buffer bdore loading onco che gel. The sepa
rated procein bands were visualized by staining wirh 
Coomassic brilliant blue R. The molecular weights 
(MWs) of the separated proteins of/? canronemrs were 
estimated by comparing their electrophorecic mobilities 
with chose of known standard molecular weight mark
ers (Sigma) after electrophoresis in rhc same gel. For 
rransblocring, the SD�-PAGI separated antigens from 
chc gel were eleccroblocced onco a 0.45 µm nirrocellu
lose membrane {'Ioyo Roshi Co. Lrd.) by the method 
ofTowbin er al. ( 1979). Tht: non-spccific binding sires 
on the membrane were bloc.ked b} soaking in a solu
cion of 5% skimmed milk in PBS, pl I 7.4 for one hour. 
·r he membrane was then incubated with cesc serum, 
which was diluted I: 200 in I% BSA in PBS, pH 7.4 
overnight at 4°C. After washing thoroughly the mem
brane was then reacted wirh horseradish peroxidase con
jugated rabbit anti-human immunoglobulins ( DAKO, 

Denmark) ar a diluc1on of I: 1,000 in PBS, pl-I 7.4 for 
one hour ar room rempcracure followed by washing. 
The bound ancigen-ancibody complexes were visualized 
by addicion of the chromogcnic substr,ue solution con
taining 60 mg of 4-chloro- l naphthol (Bio-Ra<l Labs.) 
in 20 ml of cold absolute methanol mixed with 60 µI of 
30°0 H20, in 100 ml of PBS, pH 7,4, The blocs were 
rinsed in distilled water, air-dned and photographed. 

Results 

fhe polypepnde patterns of the somatic exrracrs from 
infective rhird-sragc larva, and adult male and female 
.tclulr worms of P c,wto11enw were highh complex and 
,howed many common protlineous components after 
Coomas,ie brillianc blue staining (l;ig. l ). Human sera 
with confirmed parastrongylusis reacted srrongl} with 
the 31 kDa polypeptide of the third-stage larval, and 
male and female worm antigens of R mntonemis (l:ig.2). 
In addition, a less reactive 32 kDa band was almost al
ways reLognize<l, especially in the a<lulc male and fe
maleworm components. Approximate.I} 18 polypeptide 
bands of adult worm exrrac.ts were recognized by the 
sera, with predominant b,111ds ha\ 111g MW 205, I I 0, 
80, 70.8, 64, 60. 53. 48, 43, 39. 5. 31 ,ind 29 kD.1. The 
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Fig. I '-,D'>-PACF pauern, of l't1rastro11Jylm mmonrwsiJ chird
scagc I.ma (C) and dulc mak I)) and lcm,1lc (E) worm ancigem. 
\GUnt-d with C..ooma_,m: blue. A, B: High and low molecular weight 
marker,. 

bands of 205 and 15.8 kDa were more incense in the 
male worm components. Polypeptides of 1hird-sragc 
larva m:ognized were ac 80, 66, 32 and 31 kDa. 

The reacrivicy parcerm of the sera from 8 parients 
wilh presumptive parai.trongyliasis were similar co chose 
obtained with confirmed parastrongyliasis sera. Among 
the 8 scra reseed, cwo of them reaCtl·d slighcl} wirh che 
larval and adult worm anugens. Onlr 4 sera reacted 
strongly with the 31 kDa componenc of the th1rd-srage 
larval and adult worm anugens. Boch the stra from 
norn11l healthy Thai and Malaysian did not react with 
P. cantonenri's ancigens. 

The ancigenic polypeptides of \,trious P. camonensis 
antigens recognized by sera o f  patients with 
gnathoscomiasis, toxocariasis, filariasis. paragon1miasis, 
cyscicercosi� and malaria are shown in Figs. 3-5. 
Gnachmromiasis, coxocariasi� and filariasis sera reacted 
with polypeptides ranging from 29 to 116 kDa but the 
cross rcacrive antigenic components were vari,tble. Sera 
from p,uienrs \\ ith paragonimiasb, Lysriccrcosis and 
malaria showed weak reactivirr agaimc P. mntonemis 
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Fig. 2. lmmunoblot analysis of sera from 2 confirmed 
parnstrongyliasis patients (ANG l ,2) against P. amronensis third stage 
larva (C). and adult male (D) and female (E) worm antigens. A, B: 
I ugh and low molecular weight markers. 
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Fig. 3. Imnmnoblot analysis of sera from 2 gnathostomiasi� (GNA 
1.2) and 2 roxocarias1s (TOX 1,2) patiencs against I! cam01mws 
third-stage larva(C), and adult male (D) and female (E) worm 
anugcns. A, 8: I ligh and low mole,ular weight markers. 
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Fig. 4. lmmunoblot analysis of scra from 2 fJariasis (FIL l .2) and 
2 paragornmta.sis (PAR 1,2) patients against P. mmonensis third
stage larva (C), and adult male (D) and female (E) worm antigens. 
A, 8: High and low molecular weight markers. 
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Fig. 5. lmmunoblot analysi\ of sera from 2 cysticercosis (CYS 1.2) 
and 2 malaria (lv!AL l ,2) patients against R crmtonrnm third-stage 
larva (C), and adult m.ilc (D) and female (E) worm antigens. A, B: 
High and low mok'<:ular weight markers. 
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antigens bur the 31 kDa polypeptide was nor recog
nized. 

Discussion 
The antigenic complexity of the various developmenral 
stages of P. contonensis has been reported previously 
(Techasoponmani & Sirisinha, 1980; Dharmkrong-at 
& Sirisinha, 1 983; Kum & Ko, 1 985). This is also evi
dent in che present study as SOS-PAGE analysis revealed 
highly complex protein patterns of rhe crude somaric 
exrracrs of P cantonensis third-stage larva, and male and 
female adult worms. At least 40 and 20 polypeptides 
ranging from 12.5 co 205 kDa and from 11 to 66 kDa 
were seen in the adulr and larval somatic proteins of P 
cantonensis respectively. 

Although previous workers have attempted ro use 
r.he immunoblorcing technique co derecr serum anti
bodies to P. cantonensis in animals (Dharmkrong-ar & 
Sirisinha, 1983; Kum & Ko, 1986; Fujii, 1987; Fujii, 
l 989), lirde is known abour the antigens responsible 
for che induction of immune response in patients wirh 
parasrrongyliasis. In the present study, antigenic analy
sis by SOS-PAGE and immunobloning showed chat 
sera of parascrongyliasis patients recognized at least 4 
antigenic polypeptides from the third-stage larval and 
25 bands from adult worm antigens. There are also 
common antigens in the somatic extracts of P 
cantonensis which reacted strongly wi rh sera from pa
tients with parastrongyliasis and various ocher para
sitic infections. 

In contrast ro other antigenic components, the 3 1  
kDa polypeptide was specifically recognized by sera of 
parascrongyliasis patients as none of the 12 sera with 
other parasitic diseases reacted with it. This 31 kDa 
component in the third-stage larval, and male and fe
male worm antigens consistently reacted with both the 
human sera wirh confirmed parasrrongyliasis, and with 
4 our of che 8 sera wirh presumptive parastrongyliasis. 
An incorrect diagnosis could account for rhe failure of 
che other 4 sera co recognize the 31 kDa antigen. An
ocher inreresring finding in che present study was the 
almosr universal recgnicion of a 32 kDa band adjacanc 
co che specific 31 kDa band by sera of parastrongyliasis 
patients. Boch these 31 and 32 kDa bands srained poorly 
with Coomassie blue in SDS-PAGE gel, indicating char 
these may be heavily glycosylared antigenic components. 

To dare, not much anencion has been given ro che 
application of immunoblotting for che specific diagno
sis of human parastrongyliasis. The 3 I kDa component 
of P. cantonensis demonstrated in t.he present study is 
potentially useful for t.he specific diagnosis of the infec
tion in humans using the immunoblorting technique. 
This 3 I kDa polypeptide may also be of use in rhe 
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ELISA for diagnosis of human parastrongyliasis. This 
could be achieved if chis specific parasite component is 
produced as a recombinant procein. As only 2 confirmed 
and 8 dinically diagnosed parascrongyliasis sera were 
analysed, a larger study is needed co confirm che 
specificity of che 31 kDa component for che definitive 
diagnosis of human parastrongyliasis using 
immunoblorcing. 
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