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SHORT COMMUNICATION 

Analysis of Antibody Levels Before 
and After Praziquantel Treatment 
in Human Paragonimiasis 
Heterotremus 

W. Maleewong, C. Wongkham, S. Pariyanonda and P.lntapan 

Paragonimus heterotremus is 
one of several species of lung flukes 
which infect humans. I Antibody 
responses to lung fluke infection, 
caused by P. heterotremus have 
been detected in human serum by 
several methods, such as enzyme-linked 
immunosorbent assay (ELISA) 2-4 
and the Western blot technique. 4,5 

The aim of this study was to analyse 
the kinetics of antibody responses in 
relation to specific chemotherapy 
with praziquantel in sera of human 
paragonimiasis heterotrem us. 

MATERIALS AND METHODS 

Adult P. heterotremus were 
obtained from experimentally-infected 
cats. The worms were identified as 
P. heterotremus according to criteria 
described previously. 6 Worms were 
homogenized with a tissue grinder 
in a small volume of phosphate-buffered 
saline (PBS) pH 7.2, containing 0.1 
mM phenyl-methylsulfonylfluoride 
and 0.1 mM L-l tosylamide-2-phenyl 
chloromethyl ketone. The suspen
sion was then sonicated with the aid 
of an ultrasonic disintegrator (Lab
line Ultratrip, Melrose Park ILL, 
USA) set to operate at maximum 
amplitude at 1 minute intervals for 
a total of 10 minutes at 4°C. The 
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suspension was stirred overnight at 
4° C before centrifugation at 10,000 x 
g for 30 minutes. The supernatant 
fluid was used as a source of antigens. 
The protein content was estimated 
according to the criteria of Lowry 
etal. I 

Each of the 7 paragonimiasis 
sera was obtained from patients in 
Phitsanulok Province, Thailand, 
whose stool and/or sputum was 
positive only for P. heterotremus eggs. 
Thereafter, these patient received 
three doses of 25 mg per kg body 
weight of praziquantel for two days. 
Two months after treatment, sputum 
and stool specimens were examined 
parasitological and were found to be 
negative in all patients. Ten months 

later, serum samples were obtained 
from these individuals. Stool exa
mination was performed also at the 
time of blood collection and was 
negative for all parasites. Serum 
samples were kept at -70° C until 
analyzed for antibody activity. 
Control samples were obtained from 
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apparently healthy adults residing 
in non-endemic areas. Stool exami
nation revealed no intestinal parasites 
at the time of study. Mean and 
standard deviation of the ELISA 
values against P. heterotremus anti
gens derived from the healthy control 
sera were 0.05 and 0.04, respectively. 

The solid phase enzyme-linked 
immunosorbent assay (ELISA) was 
performed in a microtitre plate as 
previously described. 2 Sodium 
dodecyl sulphate polyacrylamide gel 
electrophoresis (SOS-PAGE) for 
analysis of P. heterotremus was 
carried out essentially as described 
by Laemmli,8 with some modifica
tions. 9 Briefly, components of the 
worm extract were resolved under 
reducing conditions on a 7-12070 gra
dient gel. Samples containing 30).lg 
of protein were boiled for 5 minutes 
in sample buffer (10% glycerol, 5% 
2-mercaptoethanol, 2% sodium do
decyl sulphate, 0.0625 M Tris-HCI 
pH 6.8, 0.001 % bromphenol blue) 
before loading onto the gel. After 
the termination of electrophoresis, 
the resolved polypeptide bands were 

either revealed by staining with Coo
massie stain or transferred to nitro
cellulose membranes for Western 
blot analysis. Western blotting 
was carried out as previously des
cribed. 9,10 After protein transfer 
onto the nitrocellulose membrane, 
the membrane was immersed in blocking 
solution (2% skimmed milk, 0.1 % 
Tween 20 in PBS pH 7.2) for 30 
minutes. Each strip was incubated 
with a serum diluted I: 100 in blocking 
solution for 2 hours with gentle 
rocking. The strip was washed 5 
times with fresh blocking buffer 
and subsequently incubated with 
peroxidase-conjugated goat anti
human immunoglobulin G (Cappel 
Laboratory, Westchester, Pennsyl
vania, USA). After washing, the 
strips were then incubated with 3, 
3' ,4,4' , tetraaminobiphenyl (Sigma 
Chemical Co, St Louis, MO, USA) 
in 50 mM Tris pH 7.6. The blot 
was developed at room temperature 
with agitation until the dark brown 
bands appeared. The strips were 
then washed with distilled water and 
air dried. 

RESULTS AND DISCUSSION 

Change in the IgG antibody levels 
in serum samples of patients before 
and 12 months after successful treat
ment was measured by ELISA as 
shown in Fig. I. The mean ELISA 
values in patients before treatment 
were significantly higher than those 
after treatment (Student's I-test, p< 
0.05). When pre- and post-treatment 
specimens from 7 patients were inves
tigated by SOS-PAGE and Western 
blot analysis, it was found that P. 
heterotremus adult extract is highly 
complex, consisting of more than 9 
antigenic bands with molecular size 
ranging from 123 kOa to < 12.3 kOa 
(Fig. 2). Only the 31.5 kOa band 
was found to give consistent reac
tions with serum samples from all 
of the pre-treatment group. There 
was a marked reduction in the inten
sity of the reaction of the 31.5 kOa 
band with samples from all of the 
post-treatment group. 

The rationale of the present 
study was to evaluate the levels of 
IgG antibody, This may be useful 
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Fig. 1 Changes of IgG ELISA values of patients before and 
after treatment with praziquantel. 
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