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Abstract 

Dirofilaria immitis, che dog hearrworm has been reported in humans in che United Scares of America, 
Puerto Rico and Japan. This is che first scudy that is being carried our in Malaysia co identify human 
infections. The srudy is based on 300 random blood sera collected from the Blood Bank, General 
Hospital, Kuala Lumpur. A coral of 11 putative positive cases were identified based on enzyme-linked 
immunosorbenc assay and che presence of antibodies reactive co polypeptides of D. immitis at MW 
212, 116 and 77 k.Da on Western Bloc analysis. 
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Introduction 

Dirofilaria immitis until recently has been considered 
to be a parasite of dogs. However, in the last two dec­
ades, human dirofilariasis have been reported from the 
United Scates (Kochar, 1984), Puerto Rico (Villanueva 
& Rodriguez-Perez, I 993) and Japan (Kondo & Fujira, 
1991 ). The involvement of the human lung in the form 
of a focal pulmonary infarct due to a filarial parasite 
was first reported by Dashiell (1961). AJchough che in­
fection in human is generally benign, it may be diffi­
cult to discinguish from lung cancer or cuberculosis. The 
primary threaL to human health from pulmonary 
dirofilariasis is noc caused by rhe parasites, but rather 
by invasive procedures chat may be required to obtain a 
definitive diagnosis (Glickman et al, 1986). Many at­
tempts have been made to develop and improve 
immunodiagnostic rests using somatic adulc worm an­
tigens (Yamashiro et al, 1989; Sun & Sugane, 1992; 
Villanueva & Rodriguez-Perez, 1993). ln this paper we 
report rhe first srudy in Malaysia on immunodiagnosis 
o f  human dirofilariasis using enzyme-linked 
imrnunosorbent assay and Wescern Blot analysis. 

Materials and Methods 

ln the present study a serological survey was carried om 
for D. immitis infection in humans from randomly col­
lected sera from the Blood Bank, General Hospical, Kuala 
Lumpur. There were 123 Malays, 140 Chinese, 33 Indi­
ans, 2 Javanese, and 1 each Iban and Munir, with the age 
range bccwcen 16 - 57 years. The 300 sera samples were 
analysed using the enzyme-linked imrnunosorbenc assay 
(ELISA) (Voller et al, 1976). For the ELISA, somatic 
antigen was prepared from D. immitisadulcs using a glass 
homogenizer at 4°C, followed by sonication at 6 kilocy­
cle mHz 3 rimes on a 3 minures off-3 minutes on cycle. 
The homogenate was kept overnight at 4°C and centri­
fuged ar 2,000 rpm for IO minutes. The supernatant was 
centrifuged at 14,000 rpm at 4°C for 20 minures. The 

protein concentration (4µg/ml.), was determined using 
the BIORAD® Protein Assay and the sample was 
aliquoted and stored ac -20°C. The serum dilution used 
was 1 :400, the anti-human peroxidase conjugate diluted 
ar 1 :40,000 (KPL® Maryland, USA) and 
orthophenelenediamine (OPD) subsrrate was used. In 
order to establish the minimum ELISA-positive OD 
(Dynacech® Reader, USA) value, the mean OD of 293 
sera were used (7 sera samples with extreme values,> 1.31 
were excluded from che calculation of the mean). The 
mean OD of 0.38 + 3SD (standard deviation =0.20), 
resulted in a positive cue-off value of 0.98. 

The somatic antigens of other helminths used for 
cross-reaction studies were prepared and their protein 
concentration estimated as described above. Thirty µ1 
of each of che following antigen concentrations, Toxocara 
canis (180µg), Toxocnra cati (150µg), Ascaris suum 
(240µg), Angiostrongylus malaysiensis (l 80µg), Brugia 
ma!ayi (60µg) and D. immitis (120µg) were separated 
on SDS-polyacrylamide gel (SOS-PAGE) using the dis­
concinuous system of Laemmli (1970). These proteins 
were electrophoretically transfered to a nitrocellulose 
membrane using the Western blotting technique 
(Towbin et aL, 1979) and ELISA-positive (Dirofilaria) 
human sera were then allowed co re.act with these pro­
teins. The Dirofilaria positive serum dilution used in 
rhe reaction was 1: I 00 and the anti-human peroxidase 
conjugate dilution was 1 :3,000. 

Results 

There were 11 ELISA-positive cases (3.66%) and cross­
reacciviry studies showed the sera co be reactive ro anri­
gens of T. cnnis, T cnti, A. suum, A. mnlaysiensis and B. 
nuzlayi. The positive cases were between the ages of 18-
46 years, wich 8 males and 3 females. Ethnically, 8 were 
Malays, and 1 each Javanese, Chinese and Indian. 

The results of the Western Bloc analysis carried out 
with D. immitis, T. canis, T. cati, A. suum, A. malaysiensis 
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Fig. I. Procein profile: of molc(Ular weight marker (lanc A - New 
England Biolabs), "/oxoc,1ra canis (Lme B), To:.w,m1 mti (lane C), 
Ascar is mum (lane: DJ, Dirofil1ri11 im1111t1s (I.me E), A11gios1r1111.f_y/m 
malaysiemis (lane r:) and Brugia 11111/11yi (lane G) 

and B.  ma!ayi anugens on El ISA (Dirofi!aria) positive 
human sera as well as Toxocrm1 canis, H. m1t!ayi and A. 
makzysiensis posicive sera are shown on Figs. l & 2. 

SOS-PAGE analvsis of D. immitis adult worm anti­
gens showed a pro;ein profile of bamh ranging from 
212kOa co 3.4kOa (Fig. 1). Western Biol analysis of 
Dirofilaria ancigen reacted with homologous scrum 
showed a total of 27 reactive bands. D. ,mmitis postive 
sera reacted with the homologous anug<:n at molecular 
weights (MW) 185, 158, 93, 64, 52, 47 and 26.6 kDa 
and also cross-reacted with antigens of T cmzis, 1. c,ui, 
A. suum, and B. malayi buc not wich chat of A. 
ma/ays,ensis. Three reactive bands at MW 212, 116, and 
77 kDa were only present in D. imm,tis positive scra 
(Fig. 2). The 77kOa band displayed a higher degree of 
ancigenicicy as it reacted wich most of rhe ELISA-posi­
tive sera and also with rwo of che scra with low fl ISA 
positive OD values (l .130 and 1.018; ·1ablc 1). 'I he 
l 16kOa band had a similar pattern for positive sera bur 
reacted with only one of che low ELISA positive sera 
(1.043; Table I). The 212kOa band reacted with only 
four of the positive sera but displayed stronger bands 
than che ocher cwo reaccavc bands. Ocher bands char 
displayed strong anrigenicicy, were at MW 93, 64, 52, 
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Fig . .2. Western Blot analy,is of D. imm11is Fl ISA positive �era 
samples No: 6.2 (l.uu:, B-C) ;1nd No: 75 (lane, H-Ml ce;cc:d with 
aniigcm of Towmr,1 <",mis (I.me, B & H), /i,xomr,1 cat/ (lane,(" & 
I), Amiris mum (lane., D & J), Dirofilm,1 umnitis (lane> I & K). 
A11gio,tro11gylw 11111/,�yHmm {l�nes F & L) and Hrugia malayi (lanL'S 
G & M); molcrnlar weight nurker llane ,\). 

47 and 26.6 kDa bur were found co cross-react wirh B. 
m11/11yi positiw sera. f wo orht·r weaker n:accive bands, 
at MW I 85 and 158 kDa were found to cross react 
w1rh T. canis positive scra. There \\as no cross-rcac.rion 
against A. 111,1/,rysimsis positive scra (fable 1 ). 

Discussion 

Dirofilariasis in humans is gaining importance due to 
its remarkabk· radiologic resemblance ro primary 
bronchogenic carcinoma or mccastacic tumour 
(Leonardi et ,ti., 1977). In many ca,cs of dirofibriasis 
with lung involvement, open lung biops\ was performed 
and the parasite found to be located in the tissue s ec ­
uon. Therefore, a preoperacive diagnm1s usmg non-in­
V,t\ive methods, such as serolot,')' would be useful (Kondo 
& I ujira, 1991 ). 

The minimum prevalence of human dirofilanas1s in 
this study is conservatively escirnated co be 3.66%. The 
scroprevalence of dirofilariasis in the present sru<ly is 
lower than tlut reporcc<l in ocher countries (Muro et 
al., 1990; fapin07.a et 11/., 199 3: Santamaria et al, 1996). 
A large number of posicive c.ases in this study was found 
among the mt·an age group of 32 ye,m and this con­
forms with the finding� of Simon et 11/., ( 1991) in \pain. 
It is also inceresting co note that the majority of infccrcd 
cases arc among rhe Malays, who for religious rca.sons 
<lo nor keep dogs. l lowcver, all the hlood donors were 
rc,idcnt in kuab Lumpur and Pec.1ling Jaya and these 
areas have a l.1rgc number of dog� which have been found 
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Table I .  Results of ELISA and Western Blot analysis of Dirofilaria immitis positive sera using crude D. immitis 
soluble antigen. 

Serum 106 167 1 1 1  75 201 62 215  259 207 13 191  
No. 

Age 29 46 30 35 35 37 23 39 20 18 41 
(yrs) - --
Sex M M M M F M M M F F M 

(M/F) 

�cc Malay Malay Malay Javane,e Chinese Malay Malay Malay Malay Indian Malay 

ELISA >2.00 >2.00 1.668 1.583 1.581 1.502 1.370 1 . 1 30 1.077 1.043 1.018 
OD 

Mo!. Wr. kDa - --

212 + + + + 

I 16 + + + + + + + 
- --

- -

77 + + + + 

co be positive for Diro.filarill infection (unpublished 
data) . 

Villanueva & Rodriguez-Perez ( 1993) found three 
reactive polypeptide bands ac M� ! 5, 33 �nd �� kDa 
co be very specific for ELISA-posmve D. 1mm1.tt: sera 
and Western Bloc analysis showed no cross-react1v1cy to 
T. canis, A. mum and Fnscio!a hepatic,z ancigens. In our 
study, posjcivc sera were �pec��cally_ reactive co three 
polypepcide bands of D. mnmtts anngen ac MW 212, 
J J 6 and 77 kDa bul nor co similar bands of T. canis, T. 
cati, A. suum, B. molt;yi and A. malaysiensis antigens. 
Therefore, we conclude chat rhe presence of one or more 
of these three polypeptide markers may be considered 
as an indication of Dirofilaria infection. 
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