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1. INTRODUCTION

The most common companion animal, the dog, was first domesticated 

about 12,000  years ago, probably from scavenging packs o f wolves that 

accompanied human hunters. By the dawn o f history, man was employing dogs 

for three main purposes: hunting, guarding and making war. Over the years, dog 

rearing has increased tremendously especially in urban and semi-urban areas. In 

the present century, the dog has maintained most o f its historical roles and are 

also utilised for crime detection and tracking. In addition to these social values or 

privileges, pet dogs contribute substantially to the income o f pet breeders by way 

o f sale o f pups. Social attitudes towards dogs ever since their domestication, must 

have always affected their health and well being. Equally the ways in which dogs 

are managed today, have a great effect on canine health than most dog owners 

probably realise. Owing to these reasons health cover to dogs has assumed great 

importance.

Dogs suffer from innumerable diseases of which those caused by parasites 

especially nematodes have always been a cause o f great concern for millions o f 

pet owners and veterinarians all over the world. It is virtually impossible for any 

dog to escape worm infestation perpetually. Even the most hygiene conscious and 

fastidious persons cannot prevent a dog becoming infested, but by timely 

diagnosis and periodic dosing with an antiworm drug one can control such 

infections. In most o f the cases adult stages o f the parasite are most pathogenic 

but sometimes other stages may also be equally harmful to the host.

Canine dirofiiariosis is an important parasitic disease caused by different 

species o f dirofilaria o f which Dirofilaria immitis and D. repens are significant. 

Adult worms o f D. repens occur in the subcutaneous tissues and those o f D. 

immitis occur in the right ventricle and pulmonary arteries of the host. The 

problem is likely to occur during the animal’s most active years. Natural infection 

is acquired by the introduction o f the infective third stage larvae into the dog,



through a mosquito vector belonging to the genera Culex, Anopheles or Aedes. In 

Kerala dirofiiariosis is caused by D. repens only (Radhika, 1997) with a 

prevalence rate o f 7.59 per cent.

The diagnosis o f filarial infection in dog is important in clinical veterinary 

practice and in selecting dogs for research purposes. Dogs arc generally screened 

for dirofiiariosis on the basis of examination of blood samples for microfilariae, 

either directly or by a concentration technique. However, 5 to 25 per cent of 

canine infections do not have circulating microfilariae and are termed occult 

(Knight, 1983). This type o f dirofiiariosis can occur in (i) in the prepatent period 

(ii) due to drug induced sterility of adults by prolonged therapy (iii) immune 

mediated sterile infections with antibodies to the microfilariae and (iv) in 

unisexual infections (Rawlings el a i,  1982). Understanding of this condition and 

awareness o f this form o f dirofiiariosis are essential in the administration of 

timely treatment. Serological tests like Indirect Enzyme Linked Immunosorbent 

Assay (I-ELISA) and dot-ELISA may help us to diagnose canine dirofiiariosis 

accurately.

The major reason for veterinary parasitological research is that pairasites 

can cause disease in animals resulting , in loss o f production, suffering and even 

death. The existence o f parasitic zoonoses adds to the need for research, Filarids, 

especially D. repens and D. immilis pose a zoonotic threat to the humans. A case 

o f subcutaneous dirofilariasis in a woman in Kerala, was reported by Senthilvel 

and Pillai in 1999. According to Soulsby (1982), one area where 80 per cent of 

the dogs were infected, 30 per cent humans were reactive to serodiagnostic tests. 

Hence, study on the immunodiagnosis o f canine dirofiiariosis becomes 

significant.

Considering the above factors a detailed study was undertaken,

a) To assess the feasibility and reliability o f microfilarial antibody detection

by Enzyme Linked Imunosorbent Assay.





2. REVIEW OF LITERATURE

2.1 PREVALENCE OF INFECTION

Wong et al. (1973) mentioned that filariasis is one of the common 

parasitic diseases in dogs and described the aspects of occult dirofilariasis.

By screening o f 92 dogs in Calicut, Kerala, Valsala and Bhaskaran (1974) 

detected Dirofilaria immitis in the peripheral blood of 12 dogs (13.04 per cent)

Martin and Collins (1985) examined the blood samples from 331 grey 

hounds in Hunter valley and nearby coastal areas o f New South Wales and found 

that 10.9 per cent were infected with Dirofilaria immitis and 3.6 per cent with 

Dipetalonema reconditum. They also stated that the prevalence was greater in 

summer than in winter.

Saseendranath et ah (1986) recorded the incidence o f canine dirofilariasis 

in Trichur, Kerala as 24.2 per cent by screening dogs brought to the Kerala 

Agricultural University hospital, Kokkalai, during a period of six months from 

September 1984 to February 1985.

Dhaliwal et al. (1987) reported a case of dirofilariasis by Dirofilaria 

immitis from Punjab for the first time.

First case o f occult form o f heartworm disease caused by Dirofilaria 

immitis in a four Retriever female dogs in UK was reported by Matic and 

Herrtage (1987).

Rojo- Vazquez et al., (1990) conducted a survey in four areas o f Spain by 

examining 1683 dogs, o f  which 2.1 per cent were positive for microfilaria o f 

Dirofilaria immitis, 0.2 per cent for Dirofilaria repens, 0.7 per cent for 

Dipetalonema reconditum  and 4.1 per cent for Dipetalonema dracunculoides and 

that three dogs carried mixed infection.



Kamalu (1991) in south eastern Nigeria found that microfilariae with the 

characteristics o f  Dirofilaria repens were frequently observed in the peripheral 

blood o f dogs.

Patton and McCracken (1991) determined the prevalence o f heartworms 

in dogs and cats in Eastern Tennessee, USA. They found that 5.08 per cent of 

dogs and cats had circulating Dirofilaria immitis microfilariae whereas 13.82 per 

cent o f dogs were positive for heartworm antigen by ELISA test.

Lee et al. (1996) studied Dirofilaria immitis infection in German 

Shepherd dogs in five areas o f Korean Republic and found that the infection rate 

was 10.2 per cent and 28.3 per cent by modified Knott’s test and antigen test 

respectively.

Liang et al. (1996) detected microfilariae in the blood o f 5,3 per cent of 

dogs using ELISA heartworm antigen test kit and the prevalence was found to be 

17.7 per cent.

Out o f the overall number of 2648 dogs screened during October 1996 to 

September 1997 from the hospitals at Kokkalai and Mannuthy for microfilariasis, 

201 were found to be positive, giving a prevalence rate of 7.59 per cent (Radhika, 

1997).

Field and laboratory studies performed by Aranda et al. (1998) in Spain in 

order to assess the canine dirofilariasis revealed an incidence rate o f 12.8 per 

cent, 3.7 per cent and 2.7 per cent for Dirofilaria immitis, Dipetalonema 

reconditum and D. dracunculoides respectively.

Bokaie et al. (1998) mentioned the prevalence rate o f Dirofilaria immitis 

infection as 34 .6  per cent according to their study carried out in dogs in 

Meshkinshahr area, North-west Iran.



Wang (1998) assessed the current status o f Dirofilaria immitis infection in 

North Taiwan and found 60.6 per cent of dogs to be infected. O f these, 55 per 

cent had Dirofilaria immitis and the rest had Dipetalonema reconditum.

Razmi (1999) indicated that nine dogs (6.5 per cent) were infected with 

Dirofilaria repens and seven (5 per cent ) with Dipetalonema reconditum in a 

study conducted on 138 dogs o f Mashhad using Knott’s technique.

Necropsis carried out in 179 privately owned dogs from a hyper zoonotic 

area in North Italy to study on the occult heartworm infection revealed that 62 

(34.6 per cent) o f the dogs were positive for Dirofilaria immitis adult worm 

(Rossi et al., (1999).

Results o f the study conducted by Cancrini et al. (2000) demonstrated a 

very high prevalence o f Dirofilaria repens at 84.6 per cent and 37.1 per cent 

respectively in two cities o f south eastern Spain.

Fan et al. (2001) estimated the seroprevalence o f Dirofilaria immitis 

infection in domestic dogs in Taiwan as 13.4 per cent using a commercial ELISA 

kit (Snap TM, IDEXX, USA) for detecting circulating antigens released by adult 

female worm.

Lai et al. (2001) indicated that the prevalence of dirofilariasis in stray 

dogs from central Taiwan had increased continuously from 56.93 per cent in 

1994 to 60.55 per cent in 1999.

According to the study carried by Seo el al. (2001) on the occurrence of 

canine heartworm disease in three breeding farms in the vicinity of Seoul, South 

Korea, the infection rates were 50.3 per cent and 20.3 per cent for adult worm and 

microfilariae respectively.

Baneth et al. (2002) reported a case of Dirofilaria repens infection in an 

eleven year old female spayed Boxer admitted to veterinary clinic in the town of



Naharia in the north west o f Israel. Microscopical examination o f blood smear 

revealed microfilariae indicative of Dirofilaria repens.

An epidemiological study carried out by Kramer and Genchi (2002) 

showed that 16 per cent o f all the tested cats were positive for &nl\-DiroJilaria 

immitis antibodies with values ranging from 9 to 27 per cent depending on 

location.

Seven hundred and eighty two blood samples collected from dogs in the 

city of Buenos Aires and its outskirts, Argentina, were analysed by Rosa et al. 

(2002) who recorded the prevalence rate of canine dirofilariosis as 17.7 and 23.5 

per cent in northern and southern outskirts respectively.

Out o f the total 263 dogs in Seoul, South Korea, examined by Yoon et al. 

(2002) 1.5 per cent was found to be positive for microfilaria. They also 

mentioned that females were significantly more infected than males.

In a study carried out by Wu and Fan (2003), in stray dogs o f north 

Taiwan the overall prevalence o f adult heartworms were found to be 57 per cent

and that o f microfilariae were 25 per cent.
1

2.2 IDENTIFICATION OF MICROFILARIAE

2.2.1 M orphology and Biometry

Taylor (1960) studied the morphology and biometry o f Dirofilaria 

immitis, D. repens and D. ethiops Loa loa , Wuchereria bacrofti and Brugia 

malayi using phase contrast microscope.

The morphology and biometry o f microfilariae found in dogs have been 

described by Soulsby (1982).

Saseendranath et al. (1986) studied the morphology and length of 

microfilariae in dogs using Wright’s stain method.



2.3 ANTIGEN PREPARATION

Chandra et al. (1974) described the preparation o f Wiichereria bancrofti 

' larval antigen which was found to be highly specific and sensitive in diagnosing 

microfilaria positive cases.

In a comparative assessment Chandra et al. (1978) quoted the usefulness 

o f Wuchereria bancrofti and Brugia malayi infective larval antigens and 

suggested that B. malayi larval antigens can be used in filarial skin test.

Scholtens and Patton (1983) suggested a method for the preparation of 

Dirofilaria immitis adult worm antigen.

Boreham (1984) explained the activation of some biological systems by 

extracts o f adult worms and microfilariae o f Dirofilaria immitis in vitro.

Detergent extraction o f heartworm antigens for ELISA and Sodium 

dodecylsulphate-polyacrylamide gel electrophoresis (SDS-PAGE) was explained 

by Boto et al. (1984).

Dirofilaria immitis antigen can be prepared from adult female worms by a 

method including filtration (Gillis et al., 1984).

Katiyar et al. (1985) reviewed the procedure for the preparation o f Brugia 

malayi antigen and suggested that L3 antigen is more specific than the adult 

whole worm antigen in the detection o f filarial infection by filarial skin test.

Weil et al. (1985) proposed a method for the preparation o f soluble 

Dirofilaria immitis adult worm antigens (DiA) extracted in 0,01 M Phosphate 

buffered saline, pH 7.2.

Chandra et al. (1986) described the concentration technique for 

microfilaria and used it for microfilariae antigen preparation.



Murthy et al. (1988) observed that lyophilised antigen from Brugia 

malayi larvae stored at 37° C retained its biological activity for the assessment 

period of 18 months as evinced by skin reaction.

Kaneko et al. (1990) analysed the excretory secretory products o f adult 

Dirofilaria immits cultured in vitro by SDS-PAGE and immunoblotting.

Prieto et al. (1997) indicated the procedure for the preparation o f somatic 

and excretory/secretory antigens from adult Dirofilaria immitis to understand the 

usefulness o f ELISA in the early diagnosis o f dirofiiariosis.

Utility o f adult antigens of Dirofilaria immitis for the early detection of 

dirofiiariosis was studied by Prieto et al. (1999).

Crude somatic (S), Partial somatic and excretory/secretory (ES) antigens 

of adult heartworm were identified by Lee and Jee (2000).

Somatic antigens from third stage larvae o f Dirofilaria immitis (SL3) were 

used to detect IgG response against heartworm infection in eight experimentally 

infected cats (Prieto et al., 2001).

Song et al. (2002) studied 'the immunological response o f dogs 

experimentally infected with Dirofilaria immitis and also mentioned the 

preparation o f  crude extracts of Dirofilaria immitis.

2.4 DIAGNOSIS BY ENZYME LINKED IMMUNOSORBENT ASSAY

Grieve et a\. (1981) conducted ELISA using a semi purified, adult 

Dirofilaria immitis derived antigen in experimentally infected dogs. They found 

that there were significant levels of antibody 16 weeks after inoculation, but no 

apparent correlation between antibody levels and either adult worm numbers or 

microfilaria counts.

Scholtens and Patton (1983) evaluated the usefulness o f ELISA for occult 

dirofiiariosis in a population o f naturally exposed dogs. The titers of dogs with



evidence suggestive o f occult dirofilariosis were significantly higher than the 

mean titers o f those without evidence of filarial infection, with patent filarial 

infection or with a history o f dirofilariosis.

Boto et al. (1984) mentioned the procedure o f ELISA for dog anti- 

heartworm antibodies in their study about the antigens o f Dirofilaria immitis 

which are immunogenic in the canine host. Significant antibody titers were first 

registered three months post infection, and then peaked at 1:30,000 at the end o f 

the prepatent period (six months) in all o f the dogs.

Gillis et al. (1984) described the criteria for interpreting and reporting the 

results o f an occult heartworm ELISA to practitioners, They suggested that 

ELISA could be used to support a diagnosis of occult heartworm disease.

Enzyme Linked Immunosorbent Assay was compared with Knott’s test 

result, record o f exposure, clinical signs, laboratory results and radiographic 

changes and identified risk factors for canine heartworm infections (Glickman et 

a l, 1984)

Martin et al. (1985) assessed four commercially available ELISA kits for 

the diagnosis o f Dirofilaria immitis infection in dogs and observed that the kits 

varied in sensitivity from 36 per cent to 86 per cent, in specificity from 44 per 

cent to 70 per cent and in accuracy from 53 per cent to 65 per cent. Kits were 

most specific while testing young dogs (<= three years)

Wilkins and Giurea (1985) reviewed the diagnostic tests for detection of 

heartworm infection and suggested that high titers (>1:400) indicated the 

presence o f young or mature adult heartworms. They opined that animals with 

low titers (<1:400) should be re-evaluated clinically and retested after four 

weeks.

Parasite antigen detection with monoclonal antibody based ELISA 

appeared to be superior to previously discussed diagnostic methods for canine



dirofiiariosis in terms o f sensitivity, specificity and relation to infection intensity 

(Weil et al., 1985)

Grieve et al. (1986) compared the results o f direct parasitological 

examination with ELISA and Indirect fluorescent antibody test (IFAT) results 

within each age category.

In an enzyme-linked immunosorbent assay conducted by Matsumura et 

al. (1986) for detecting antibodies against Dirofilaria immitis in dogs, lack of 

significant difference between the O.D. value o f microfilaraemic and 

amicrofilaraemic infections was observed. They suggested that the use of 

immunosorbent chromatography for canine dirofilariasis might be useful for 

purifying antigens and eliminating cross-reactions against other parasitic 

infections, when immunological methods are used for serodiagnosis.

Valladares and Lopez (1987) developed ELISA and Indirect fluorescent 

antibody test (IFAT) for the diagnosis of canine dirofiiariosis. In IFAT, out o f 

120 sera, 34 to 36 microfilaraemic sera were positive and in the ELISA out o f 59 

sera 20 to 23 microfilaraemic sera were positive. There were some cross reactions 

with Toxocara cams
\

Tanaka and Atwell (1991) found that in Dirofilaria immitis infected dogs, 

the mean ELISA titers increased directly with the degree o f infection.

Camargo et al. (1992) compared dot-ELISA with ELISA for the 

serological diagnosis o f toxocariasis and found that dot-ELISA was more 

specific.

Larsson et al. (1992) emphasised the importance o f immunodiagnostic 

tests such as ELISA in the diagnosis o f dirofiiariosis.

Ata et al. (1993) assessed circulating anti-filarial IgM and IgG antibodies 

by ELISA in 184 serum specimens from Wachereria bancrofti infected patients.



The results denoted the importance of circulating anti-filarial IgM antibody level 

in the diagnosis o f acute filarial infection.

In a comparative study Liu et al. (1995) suggested that there were no 

statistically significant difference between ELISA and dot-ELISA and between 

dot-ELISA and dot-Immunogold silver staining (dot-IGSS) respectively.

Prieto et al. (1997) evaluated the reliability of two ELISA based antibody 

tests coupled with somatic and secretory/excretory antigens. It was concluded 

that ELISA with secretory/excretory antigen complex o f adult Dirofilaria immitis 

appeared to be highly specific and a suitable tool for the diagnosis o f feline heart 

worm diseases.

Marks and Bloomfield (1998) detected canine heartworm infection by 

antigen ELISA in 6.4 per cent of red foxes captured in Australia.

Anti-filarial IgG4 -  ELISA was seen to be a very useful serological tool 

for prevalence surveys and diagnosis of Brugia malayi (Rahmah et al., 1998)

In a study conducted by Prieto et al. (1999) it was emphasised that 

serological testing with ELISA was useful in the early detection o f Dirofilaria 

immitis infection and together with Western blot analysis, assisted in the 

evaluation of the response to chemoprophylactic treatment o f feline dirofilariosis.

El-serougi et al. (2000) evaluated IgG4 response against antigen extracts 

from Wuchereria bancrofti microfilariae and Dirofilaria immitis adult worms.

Lee and Jee (2000) used ELISA, silver staining and immunoblot to 

examine the antigenicity o f crude somatic (S), partial somatic and 

excretory/secretory (E/S) antigens o f adult heartworm.

Prieto et al. (2002) identified the useful antigenic fractions containing 20 

to 30 kDa polypeptide from adult Dirofilaria immitis somatic antigen using 

indirect ELISA for the early detection o f feline dirofilariosis.



Song et al. (2002) investigated the cross reactivity between Dirofilaria 

immitis and three intestinal nematodes of dogs and explained the partial cross 

reaction between the sera o f A  immitis infected dogs and the antigen o f Toxocara 

can is.

Song et al. (2002) analysed serum samples from dogs experimentally 

inoculated with Dirofilaria immitis by ELISA and Immunoblotting methods and 

found that antibody titers by ELISA reached high levels at the fourth moulting 

stage after inoculation o f L3, and higher molecular weight regions are mainly 

detected by immunoblotting in young animals.

2.5 DIAGNOSIS BY DOT ENZYME LINKED IMUNOSORBENT ASSAY

Matsumura et al. (1988) described an enzyme (Horse Radish Peroxidase) 

linked Immunosorbent assay using nitrocellulose (NC) paper (dot-ELISA) for the 

detection antibodies against Dirofilaria immitis in dogs. They suggested that the 

dot-ELISA technique may be useful for veterinarians and also a means for field 

surveying human filariasis.

Pappas (1988) suggested that dot-ELISA is a highly versatile solid phase 

immunoassay for antibody or antigen detection and can be used in the detection 

o f human and veterinary protozoan and metazoan parasitic diseases.

Tandon et al. (1988) developed a dot-ELISA using nitrocellulose 

membrane as solid support for binding Brugia malayi antigen and antihuman 

IgG- Horse Radish Peroxidase conjugate.

Zheng et al. (1990a) compared dot-ELISA with standard sandwich 

ELISA in detecting parasite antigen in sera from patients with bancroftian 

filariasis. They concluded that dot- ELISA can be performed in virtually all 

filariasis endemic areas as it did not require radioactive or sophisticated 

equipments.



In a comparative study it was found that specificity of dot-ELISA and 

sandwich ELISA was greater than 95 per cent and in terms of sensitivity, dot- 

ELISA was better than sandwich ELISA (Zheng et al. 1990b).

Montenegro et al. (1991) proposed Dacron (polyethyleneterathalate) as a 

matrix for dot-ELISA procedure and as an alternative to nitrocellulose.

Camargo et al. (1992) standardised dot-ELISA using somatic and 

excretory/secretory antigens o f Toxocara canis and compared the assay with 

ELISA and the two tests were found to Have similar sensitivity, but dot-ELISA 

was found to be more specific in the presence of the two antigens studied.

Liu et al. (1994) employed dot-IGSS and dot-ELISA using soluble 

antigens o f Brugia malayi to detect anil-Wucheraria bancrofti antibodies.

Liu et al. (1995) emphasised that there were no statistically significant 

differences between ELISA and dot-ELISA and between dot-ELISA and dot- 

IGSS.

Ganesh et al. (2001) developed a simple inexpensive dot blot Assay using 

a 66  kDa Brugia malayi microfilarial protein antigen for the diagnosis of 

bancroftian fialarial infection in an endemic area.





3. MATERIALS AND METHODS

3.1 PREVALENCE OF INFECTION

Dogs brought to the University Veterinary Hospital, Kokkalai for 

treatment and vaccinations and blood samples o f dogs obtained from the 

University Veterinary Hospital, Mannuthy during a period of one year from June 

2002 to May 2003 were examined for microfilarial infection. Details regarding 

sex, age and seasonal variation of microfilarial infection were also recorded. The 

blood samples were screened by wet film examination for the detection of 

microfilariae in the blood.

3.1.1 Wet Film Examination

A drop o f  fresh blood from the ear tip was collected on to a clean slide 

and covered with a cover slip. The film was examined immediately under low 

power (x 10) objective of the microscope for the presence o f microfilariae.

3.2 COLLECTION OF POSITIVE BLOOD SAMPLES

Blood samples that were found positive for microfilariae by wet film 

examination were collected from the cephalic vein of the dog, allowed to clot and 

the serum separated. A drop of the serum was taken on to a clean glass slide and 

examined under low power objective o f the microscope for the presence o f the 

microfilariae. Motile microfilaria was found in greater concentration in serum 

and was generally easier to observe because o f the absence of the erythrocytes 

(Kelly, 1973). The collected serum samples containing microfilariae were then 

kept at 4°C for the preparation o f antigen. Fifty microfilaria positive serum 

samples were kept at -20°C for the serological tests. Serum was also separated 

from the blood samples that were collected from thirty six dogs affected with 

other helminths, but negative for microfilaria and also from thirty two total 

helminth free dogs and kept at -20°C for the serological tests.



3.3 IDENTIFICATION OF MICROFILARIAE

3.3.1 M orphology and Biometry

The blood smears from microfilaria positive dogs were used for the 

differentiation o f microfilariae. Thick smears were stained with Giemsa stain to 

study the morphology and biometry.

3.4 PREPARATION OF MICROFILARIAL ANTIGEN

Antigen was prepared using microfilariae present in positive serum 

samples. The method used for the preparation of antigen by Matsumura et al. 

(1986) using adult worm was employed with minor modifications.

Microfilariae positive serum samples were stored at 4° C until the 

preparation o f antigen. At the time of antigen preparation, the samples were 

washed in phosphate buffered saline (PBS) pH 7.4, by adding PBS up to three 

fourth o f the centrifiige tube and inverting it after covering with an aluminum foil 

and the process was repeated three times. Further, the mixed serum samples were 

centrifuged for five minutes, the supernatant was discarded and the sediment 

containing microfilariae was again mixed with PBS (pH 7.4) and then centrifuged 

at 3000 rpm for five minutes. The washing procedure was repeated six times. 

After completing the washing procedure the sediment containing microfilariae 

was collected. Several samples prepared in this manner were pooled together.

The pooled suspension was sonicated in a sonicator (Tomi Seiko Co., 

Tokyo, Japan) at 10 kHz for five minutes. It was done by placing the beaker 

containing pooled samples in a container with ice, to reduce the heat generated 

during the sonication procedure.

The suspension obtained after sonication was then centrifuged at 15000 g 

for 30 minutes at 4° C in a Beckman cooling centrifuge. The supernatant 

containing microfilarial antigen was collected after centrifugation. It was then 

stored in separate aliquots at 4° C until use.



The protein content of the microfilarial antigen was determined by Biuret 

method using Photometer 5010.

3.5 IMMUNODIAGNOSTIC TESTS

The diagnosis of canine dirofiiariosis in dogs was carried out by Indirect 

Enzyme Linked Immunosorbent Assay (I-ELISA) and dot-Enzyme Linked 

Immunosorbent Assay (dot-ELISA) using microfilarial antigen and serum 

antibodies.

3.5.1 Ind irect P late Enzyme Linked Im unosorbent Assay Using 

M icrofilarial Antigen

3.5.1.1 B u ffer and Reagents

Borosil brand of glass and Tarson brand of plastic wares were used in the 

study. Only Analar grade chemicals were used.

The materials were processed using standard methods and sterilised either 

in hot air oven or in autoclave depending upon the material to be sterilised.

3.5.1.1a. Phosphate buffered saline (PBS) lOx concentrated solution

Sodium chloride 80 g

Potassium chloride 2 g

Disodium Hydrogen phosphate 15 g

Potassium dihydrogen phosphate 2 g

Distilled water 1000 ml

pH was adjusted to 7.4 by IN NaOH and sterilised by autoclaving at 121° 

C for 15 minutes at 15 lbs (1.02 kg/cm) pressure.



3.5.1.If. Citrate buffer 0.01 M, pH 5.0

0.2 M Sodium phosphate dibasic 25.7 ml

(Na2H P04. 2H20)

0.1 M Citric acid 24.3 ml

Distilled water 50.0 ml

Adjusted pH to 5.0 when found necessary and stored at 4° C.

3.5.1.1g. Substrate

O-phenylene diamine dihydrochloride (OPD) obtained from Sigma-

Aldrich

3.5.1.1h. Substrate solution

Just prior to use, five pi of 30 per cent hydrogen peroxide was added to 

the freshly prepared substrate solution.

OPD (3.5.1.lg) 4 mg

Citrate buffer (3.5.1.1 f) 10 ml

3.5.1.1 i. Stopping solution (1.25 M sulphuric acid)

Concentrated Sulphuric acid 34.7 ml

Distilled water to make 500 ml



3.5.1.2. Conjugate

Antiimmunoglobulin G Horse Radish peroxidase (anti IgG-HRP) 

conjugate against dog was obtained from Genei, Bangalore.

3.5.1.3. Standardisation

Optimum concentration o f the prepared microfilarial antigen, test serum 

samples and the anti-dog IgG-HRP conjugate (Genei Pvt. Ltd.) was standardised 

by the checker board titration. One of .the serum samples which was found 

positive on wet film examination and gave highest titre in ELISA was taken as 

positive control. One o f the blood samples which was found negative by wet film 

examination and gave lowest titre was taken as negative control. Optimum 

concentration o f microfilarial antigen test serum and anti dog IgG-HRP conjugate 

was found to be 1:100, 1:100 and 1:4000 respectively.

3.5.1.4 Test proper

An indirect plate enzyme linked immunosorbent assay was performed 

essentially as described by Song et al. (2002) with minor modifications.

All the wells o f the ELISA plate (flat bottomed ELISA plate with 96 

wells-Tarsons Pvt. Ltd.) except two were coated with 50 pi each o f 1:100 dilution 

o f antigen in carbonate-bicarbonate buffer and incubated overnight at 4°C. The 

plate were then washed thrice with PBST (3.5.1.1c) and tapped dry onto a lint 

free absorbent towel. Then the uncoated sites were blocked with 200 pi o f two 

per cent BSA (3.5.1.1 .d) and incubated at 37°C for one hour. After incubation, 

the BSA solution was drained off and the plate tapped dry. Hundred micro liters 

of test serum samples diluted to 1:100 in BSA-PBS (3.5.1.Id) were added to the 

wells in duplicate. Positive and negative controls and a conjugate control without 

any serum were also kept and the plates were incubated at 37°C for one hour.



It was then washed and dried as before and each well was charged with 

100 pi of 1:4000 antidog-IgG HRP conjugate in BSA-PBS and was incubated at 

37°C one hour. The wells were washed and dried as mentioned earlier.

Hundred micro liters each o f freshly prepared chromogen/substrate 

solution (3.5.1.1h) was charged into all the wells including control wells. The 

plates were incubated in the dark at 37°C for 30 minutes.

Reaction was stopped by adding 100 pi o f 1.25 M sulphuric acid (3.5.1. 1 i) 

to each well.

The OD values were read at 492 nm against in software based Multiscan 

Ascent ELISA reader.

Average o f the OD values o f three samples which gave lowest titer value 

in the test was calculated and twice that OD value was taken as cut o ff value.

3.5.2 Dot Enzyme Linked Imunosorbent Assay (dot-ELISA)

3.5.2.1 Nitrocellulose M embrane (NCM)

Probind 45 (Amersham Pharmacea) brand of Nitrocellulose membrane 

having an average pore diameter o f 0.45 pm was used.

3.5.2.2 PBST- One per cent

Tween-20 1 ml

PBS (3.5.1.Ib) 100 ml

pH was adjusted to 7.4 using IN HC1.

3.5.2.3 Bovine serum  Album in (BSA) -  3 per cent (Blocking buffer)

BSA 3 g

PBS (3.5.1.1b) 100 ml

A fresh solution was prepared just before use.



3.5.2.4 Chroniogen/substrate

Diaminobenzidine (DAB) obtained from Sigma-Aldrich.

3.5.2 .5 Chromogen/substrate solution

DAB (3.5.2.4) 5 mg

PBS (3.5.1.1b) 10 ml

The solution was made fresh and 10 (il o f 30 per cent hydrogen peroxide 

was added just before use.

3.5.2.6. Test proper

The plastic template with eight strip-like projections, each with five 

millimeter width and separated from its adjacent one by a distance o f four 

millimeters were prepared. Nitrocellulose membrane pieces (5 mm x 5mm) 

were attached to the tip o f each projection with adhesive (Fevibond, Pidilite 

industries Ltd.). Two micro liters o f neat/undiluted antigen was deposited on to 

the nitrocellulose membrane and allowed to dry at room temperature. The 

unbound sites were blocked with three per cent solution of BSA (3.5.2.3) for one 

hour. The membrane was rinsed three times in PBST (3.5.2.2), and then 

incubated at 37°C for one hour in 1:40 positive/negative/test sera diluted in BSA- 

PBS. Positive and negative controls were the same as used in indirect enzyme 

linked immunosorbent assay. The membrane was again rinsed as before and 

incubated in 1:500 antidog-IgG HRP conjugate diluted in BSA-PBS at 37°C for 

30 minutes. It was then rinsed and immersed in chromogen/substrate solution 

(3.5.2.5) for two to three minutes.

The reaction was stopped by rinsing the membrane in PBS. Dried the 

membrane and noted the colour development.



3.5.2 Statistical analysis

Statistical analysis was done to determine whether any significant 

difference occurred between the tests in the present study. Z-test was done as 

described by Rangaswamy (1995).





4. RESULTS

4.1 PREVALENCE OF INFECTION

Out o f the total number o f 2435 dogs screened from June 2002 to May 

2003 at Kerala Agricultural University Hospitals, Kokkalai and Mannuthy for 

microfilariosis, 172 were found positive giving a prevalence rate o f 7.06 per cent. 

Month wise, the maximum prevalence was observed in April 2002 (14.81 per 

cent) which was higher than the rate in January (7.46 per cent), March (8.20 per 

cent), May (11.98 per cent), June (9.43 per cent) and July (8.97 per cent). 

Comparatively lower prevalence rates were observed in August (4.79 per cent), 

September (6.47 per cent), October (3.64 per cent), November (4.12 per cent), 

December (5.33 per cent) and February (5.86 per cent). The month wise 

prevalence is presented in Table 1 and depicted graphically in Fig. 1.

Out o f  the 172 positive cases, 116 (67.40 per cent) were male dogs 

while 56 (32.60 per cent) were females. The prevalence o f  infection in dogs 

in the age group six months to six years was higher at 135 (78.50 per cent) 

than the dogs aged above six years which was 37 (21.50 per cent) (Table 2). 

In the present study, all the affected dogs were above six months. The 

comparison o f male and female dogs up to six years o f  age and above is 

depicted graphically in Fig. 2.

4.1.1 W et Film Examination

Wet film examination was found to be a convenient method for 

screening, which enabled better assessm ent o f the motility o f  the larvae. The 

microfilariae showed two types o f motility viz, wriggling and progressive 

forward movement.



Tabic 1. M onth-wise prevalence of microfilariosis

M onth No. of dogs 
examined

No of positive 
dogs Prevalence

June 2002 159 15 9.43

July 2002 145 13 8.97

August 2002 146 7 4.79

September 2002 232 15 6.47

October 2002 302 11 3.64

November 2002 291 12 4.12

December 2002 225 12 5.33

January 2003 201 15 7.46

February 2003 222 13 5.86

March 2003 183 15 8.20

April 2003 162 24 14.81

May 2003 167 20 11.98

Total 2,435 172 7.06 (Average)
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Fig.1 Relative prevalence rate of microfilariosis from June 2002 to
May 2003



Table 2. Sex-wise prevalence of microfilariosis in dogs from six month to six 
years and above six years

Age No. of 
males

Per
cent

No. of 
females

Per
cent

Total
No.

Per
cent

6 months- 

6 years

92 68.10 43 31.90 135 78.5

Above 6 years 24 64.90 13 35.10 37 21.50

Total 116 67.40 56
i

32.60 172 100.00



m a l e s  m a l e s  ( % )  f e m a l e s  f e m a l e s  ( % )  t o t a l  t o t a l  ( % )

^ 6 months to 6 years 0  above 6 years

Fig.2 Sex wise and Age wise prevalence of Microfilariosis



4.2 COLLECTION OF POSITIVE BLOOD SAMPLES

Serum was separated from the blood samples collected from 172 

microfilariae infected dogs. Motile microfilariae were observed when a drop 

o f  serum was examined under the low power objective o f the microscope.

M icrofilariae in the stored serum were found to be motile up to two 

weeks, thereafter the motility reduced greatly.

4.3 IDENTIFICATION OF M ICROFILARIAE

4.3.1 M orphology and  B iom etry

M orphological studies using Giemsa staining technique revealed that 

the microfilariae from the infected dogs o f the present study were those o f 

D irofilaria repens. The microfilariae were sheathless, with a blunt head end 

and tapering tail. The cuticle appeared to be striated in higher magnification. 

Hook muscle cells could be appreciated at the head end. The nerve ring and 

the excretory cell at the excretory pore region o f  the m icrofilaria could be 

appreciated well. The Gj nucleus was oval and large and occupied nearly the 

whole width o f  the m icrofilaria. G2 and G3 cells lay close together and were 

equidistant from Gi and G4 cells. The inner body and associated cells or the 

central body zone were found anterior to the Gj cell. The tail was long and 

tapering, leaving a clear space at the end. The ‘nuclear colum n’ cells were 

not seen to extend to the tip o f the tail. The cam era lucida drawing o f 

microfilaria o f  D irofilaria repens is illustrated in Plate I. The staining 

pattern o f  m icrofilaria by the Giemsa staining is dem onstrated in Plate 2.

The percentage distance o f various fixed points viz. nerve ring, 

excretory pore, excretory cell, G[, G2, G3, G*, anal pore and total length are 

given in table 3. The findings confirmed that the microfilariae are those o f

■



M I C R O F I L A R I A  O F  $)irofU ari* rifens

H HOOK MUSCLE CELLS 
N NERVE RING 
Bnp EXCRETORY ^ R £  
E*Z E x c r e t o r y  c e l l  
C * z  C e n t r a l  b o p y z o h e

I * * G e n i t a l  CELL

Q* -Z ^ S E M IT A L  c e u e
G j  3 *  G E N IT A L  CELL  

G}a 4 * G e n i t a l  CELL  
AP Ana I. Pore 
C-jZ LAST t a i l  CELL

Plate 1. M icrofilaria o f  Dirofilaria repens - Camera lucida drawing

Plate 2. M icrofilaria o f  D.repens - Giem sa staining (x 1200)



I able 3. M orphology an d  b iom etry  o f m ic ro fila ria  o f dogs in T h r is s u r

Method

Percentage distance from the anterior end
Total 

Length 
(in v)

Total 
width 
(in p)

Nerve ring 
(NR) 

Mean + SE

Excretory 
pore (EP) 

Mean + SE

Excretory 
cell (EC) 

Mean + SE

15‘ Genital 
cell (G.) 

Mean + SE

2nd Genital 
cell (G2) 

Mean + SE

3 rd Genital 
Cell (G3) 

Mean + SE

4lh Genital 
cell (G4) 

Mean + SE

Anal Pore 
(AP) 

Mean + SE

Smear 
stained with 

Giemsa

23.025 ±  
0.198

32.108 + 
0.219

34.496 + 
0.412

61.123 + 
0.192

63.474 + 
0.212

65.011 ± 
0.253

67.338 + 
0.302

72.522 + 
0.521

285.134 + 
8.62 6.1 + 0 .3



Dirofilaria repens. In the direct smear, the length and width o f microfilariae 

were 285.134 + 8.62 and 6.1 + 0 .3  jam respectively.

4.4 PREPARATION OF MICROFILARIAL ANTIGEN

Antigen was prepared using the microfilariae present in positive 

serum samples which were stored at 4°C.

The protein content o f the microfilarial antigen was found to be 1

mg/ml.

4.5 IM MUNODIAGNOSTIC TESTS

4.5.1 In d irec t P la te  Enzym e Linked Im m unosorben t Assay (I-ELISA ) 

Using M icro fila ria l Antigen

An I-ELISA was performed to detect serum antibodies in 50 known 

m icrofilariae infected dogs, 36 dogs positive for other helminths but 

negative for microfilariae and also in 32 totally helminth free dogs. In this 

study average o f the optical density (OD) values o f three samples from the 

three categories which gave the lowest titre in the test was calculated and 

twice that OD value was taken as cut o ff value .In the present study 0.896 

was taken as cut o ff  value. The sample was considered positive if their OD 

value was higher than the cut o ff point. Using this criterion, 49 (98 per c e n t) 

o f the serum samples o f known microfilaria positive dogs had OD values 

above 0.896 and were taken as positive for the presence o f microfilaria 

antibodies. In case o f serum samples from dogs positive for other helminths 

but negative for microfilaria 15 (41.67 per cent) samples were tested 

positive. Accordingly a total o f 10 (31.25 pr cent) samples o f helminth free 

dogs were detected as positive.



Plate 3. Indirect ELISA

Wells A l and A2 - Blank 
Wells A3 and A4 - Nagative Control 
Wells A5 and A 6 - Positive Control 

Wells A7 and A 8 - Conjugate Control 
All other Wells - Test sera in duplicate

Plate 4. Dot - ELISA

A - Negative Control

B - Positive Control
C to H - Test Sera



4.5.2 Dot-ELISA

Out o f  the 50 samples tested, 47 (94 per cent) o f  the serum samples o f  

known m icrofilaria positive dogs were found positive by dot-ELISA as 

evinced by the appearance o f  a brown dot at the site antigen deposition. 

Similarly, in the case o f  36 serum samples from dogs positive for other 

helminths but negative for m icrofilariae 19 (52.77 per cent) samples were 

tested positive. In 32 totally helminth free dogs, 12 (37.5 per cent) serum 

samples were tested as positive

4.5.3 Comparison o f Serological Tests

In the case o f  known m icrofilaria positive serum samples 49 (98 per 

cent) and 47 (94 per cent) samples out o f 50 were found to be positive by I- 

ELISA and dot-ELISA respectively. On comparison of the tests using the z- 

test, it was found that there was no significant difference between I-ELISA 

and dot-ELISA in detecting serum antibodies for m icrofilariae (z value 1.025 

at 5 per cent significance). Among the 36 samples tested, 15 (41.67 per 

cent) and 19 (52.77 per cent) samples o f  dogs with other helminth infection 

but free o f  m icrofilaria were found (o be positive for serum antibodies for 

m icrofilariae by I-ELISA and dot-ELISA respectively. There was no 

significant difference between I-ELISA and dot-ELISA (z value 0.95) in 

detection o f  the samples.

Out o f  the 32 samples which were collected from the totally helminth 

free dogs 10 (31.25 per cent) and 12 (37.5 per cent) samples were found to 

be positive for serum antibodies for m icrofilariae by I-ELISA and dot- 

ELISA respectively. Comparison o f  the tests revealed that there was 

significant difference between I-ELISA and dot-ELISA (z value 7.3029) in 

detecting serum antibodies (Table 4).



Table 4. Com parison of the serological tests

Category N um ber of 
animals tested

N um ber found positive

I-ELISA Dot-ELISA

Microfilaria positive dogs 50 49 (98%) 47 (94%)

Dogs with other helminth but 
negative for microfilaria 36 15(41.67%) 19 (52.77%)

Totally helminth free dogs 32 10(31.25%) 12 (37,5%)



Discussion



5. DISCUSSION

5.1 PREVALENCE OF INFECTION

During the present study, out o f  2435 dogs screened for microfilaria (from 

those brought to Kokkalai and Mannuthy University Veterinary hospitals) in 

Thrissur, 172 (7.06 per cent) were found to be positive for the infection. The 

infection was encountered throughout the year. The prevalence was higher during 

the months o f January, March, May, June and July with the highest peak in April. 

This revealed greater prevalence o f infection in summer. Higher summer 

prevalence could be due to seasonal periodicity in the occurrence o f circulating 

microfilariae during summer which has been attributed to the effect o f high 

environmental temperature. In summer large populations of mosquitoes could 

emerge with consequent immediate transmission o f a large number of 

microfilariae to dogs in the early post monsoon period and the concomitant 

attainment o f adulthood by a large number o f filarid worms by the end o f winter, 

resulting in the copious shedding o f the larvae in summer. This is in agreement 

with the six to nine month long prepatent period found for Dirofilaria repens by 

Webber and Hawking (1955) and the resultant higher prevalence o f 

microfilariosis during summer.

A higher prevalence of Dirofilaria immitis and its high incidence in the 

coastal areas o f  New South Wales was reported by Martin and Collins (1985) and 

they suggested that it might be due to the water courses and poorly drained areas 

which provide breeding grounds for mosquitoes. This supports the higher 

occurrence o f microfilaria noticed in the present study conducted in Thrissur, the 

area which is proximal to the coastal belt and contain marshy water logged 

places. Hirth et al. (1966) also reported the higher percentage o f heartworm 

infection in sea shore areas.

The present study has also revealed that male dogs were more affected 

than females which agree with the findings o f Wallenstein and Tibola (1960),



Thrasher et al. (1965) Hirth et al. (1966) and Selby et al. (1980). But Glickman et 

al. (1984) reported that there was no such increased risk in males when age and 

outdoor activity were controlled.

Majority o f  the infected dogs (78.5 per cent) in the present study were 

below six years o f age. This finding tallies with that o f Hirth et al. (1966), Selby 

et al. (1980) and Glickman et al. (1984) who reported that age was a significant 

factor for heartworm infection, with highest risk in four to seven years o f age and 

a decrease in risk o f infection beyond eight or nine years o f age. Several 

mechanisms may contribute to produce these patterns as opined by Selby et al. 

1980, which are the following: death of the infected dogs, death o f the worms, 

effective treatment o f the infected animals, better medical care including 

vaccination and heartworm cheamoprophylaxis, diminished immune capability 

and heartworm induced immune suppression.

The finding in the present study that the dogs below six months were 

negative for microfilariosis is ascribable to the fact that the prepatent period o f 

Dirofilaria repens is six to nine months (27 to 34 weeks) as reported by Webber 

and Hawking (1955).

5.2 IDENTIFICATION OF MICROFILARIA

5.2.1 M orphology and Biom etry

In the morphological and biometric studies it was found that microfilarial 

length and width was 285 + 8.6  and 6 + 0.3 pm respectively when stained with 

Giemsa staining technique. This was in accordance with Taylor (1960) and 

Soulsby (1982).

The fixed point study proved that the microfilaria belong to Dirofilaria 

repens which is in commensurate with the findings o f Taylor (1960) and Soulsby 

(1982).



5.3 INDIRECT ENZYME LINKED IMMUNOSORBENT ASSAY (I-ELISA) 

USING MICROFILARIAL ANTIGEN

Dirofilaria repens is an important canine pathogen and there is well 

recognized need for improved diagnostic technique for canine dirofilariosis. Only 

a small proportion o f the infection can be detected clinically and the 

parasitological diagnosis is inconclusive. Recently the ELISA has received 

considerable attention with respect to its possible use for the serodiagnosis of 

various parasitic infections. In canine dirofilariosis an ELISA technique was used 

to quantitate antibody levels in experimentally infected dogs by Grieve et al. 

(1981).

In the present study an indirect plate ELISA (I-ELISA) was performed to 

detect the serum antibodies in known infected dogs, in dogs positive for other 

helminths but negative for microfilariae and also in totally helminth free dogs. In 

the case o f 50 serum samples o f known microfilaria infected dogs 49 (98 per 

cent) samples were found positive. The corresponding figures in 36 dogs with 

other helminths and in 32 totally helminth free dogs were 15 (41.67 per cent) and 

10 (31.25 per cent) respectively. These results indicate nonspecific reaction as 

positive responses were obtained in amicrofilaraemic dogs also.

According to Gillis et al. (1984) the ability to detect microfilarial 

infections serologically depends on a combination of factors including choice of 

antigen and test system, stage o f infection, the concentration, affinity and avidity 

o f specific antibody and the history of the dog. In the present investigation 

microfilarial antigen without purification was utilised to detect serum antibodies 

by ELISA which might be one of the important reasons for the nonspecific 

reactions. This is in agreement with Prieto et al. (2002) who indicated that the 

purification o f specific markers was a critical step in the refinement of serological 

diagnostic tests, applicable in field conditions, since it could allow the 

elimination or reduction o f non-specific reactivity which the complex antigens 

produced.



Many o f the scientists like Grieve et al. (1981) observed the cross reaction 

o f Dirofilaria immitis with Toxocara canis and indicated that antigen refinement 

will be critical because of the sensitivity of ELISA and cross reactivity typical of 

filarids. In this regard Matsumura et al. (1986) utilised purified antigen in ELISA 

for detecting antibodies against Dirofilaria immitis in dogs and based on the 

results he suggested that the use of immunoadsorbent chromatography for canine 

dirifilariosis is especially useful for purifying antigens and eliminating cross 

reactions against other parasitic infections, when immunological methods are 

used for serodiagnosis. All these finding indicate that lack of purification might 

be one o f the important reasons for the nonspecific reactions observed in the 

present study.

Positive reactions obtained in dogs with other helminths but without 

microfilariae might be due to cross reaction. This finding tallies with that of 

Matsumura et al. (1986) where he found a little cross reactivity in the sera of 

dogs infected with other parasites like Toxocara canis ,Dipylidium caninum 

,Ancylostoma caninum  and Trichuris vulpis .

This is also in accordance with the findings o f Song et a l  (2002a) who 

performed a study to investigate whether there was cross reactivity between 

Dirofilaria immitis and other intestinal nematodes o f dogs and indicated that 

there was partial cross reaction between sera o f D. immitis infected dogs and 

antigen o f Toxocara canis.

Occult dirofiiariosis might be another factor responsible for obtaining 

positive reactions in totally helminth free dogs. This concept was supported by 

the results obtained in the study carried out by Scholtens and Patton (1983). They 

also suggested that positive results might be also obtained in amicrofilaraemic 

dogs as the amount o f  circulating antibody detected in dogs previously infected 

with heartworms was higher than, but not significantly different from, that found 

in unexposed dogs, and lower than, but significantly different from, that found in 

dogs with microfilaraemia.



5.4 D OT-ENZYM E LINKED IMMUNOSORBENT ASSAY (DOT- ELISA)

In canine dirofilariosis, the detection o f specific antibodies has been used 

as a serodiagnostic tool. The dot-ELISA was found to be a simple quick and 

specific test with detection levels comparable to Indirect-ELISA and could be 

used in the field conditions.

In the present study, out o f the 50 serum samples o f known microfilaria 

positive dogs 47 (94 per cent) were found positive by dot-ELISA. Similarly the 

figure obtained in the case o f 36 dogs with other helminths and 32 totally 

helminth free dogs were 19 (52.77 per cent) and 12 (37.5 per cent) respectively. 

These results reveal the presence o f non-specific reactions. This is in contrary to 

the observations o f Matsumura et al. (1988) who reported that dot-ELISA can be 

specific for the infection, since very low densitometric readings were observed in 

mouse antisera against different parasite antigens and OD values less than 0.10 

were obtained for sera from non-infected and parasite infected dogs. However, 

they also mentioned the possibility that serum antibody levels in dogs that have 

been recently treated or have ‘self-cured’ might elicit positive response which 

could be one o f the reasons for getting positive results in amicrofilaraemic dogs 

in the present study. i

Microfilarial antigen without purification was used in the present 

investigation which could be another important reason for the positive response 

obtained in amicrofilaraemic dogs as opined by Matsumura et al. (1988).

Cross reaction with other helminths and occult form o f the dirofilariosis 

might be another factor responsible for the positive reaction obtained in the 

amicrofilaraemic dogs (Scholtens and Patton, (1983) and Song et al. (2002a).

5.5 COMPARISON OF SEROLOGICAL TESTS

Number o f samples detected as positive by Indirect ELISA and dot- 

ELISA were 49 (98 per cent) and 47 (94 per cent) in known microfilaria positive



dogs, 15 (41.67 per cent) and 19 (52.77 per cent) in dogs with other helminths 

and 10 (31.25 per cent) and 12 (37.5 per cent) in totally helminth free dogs 

respectively. Comparison o f the tests revealed the fact that there was not much 

significant difference between Indirect ELISA and dot-ELISA in detecting serum 

antibodies in most o f the cases o f these three groups. This is in accordance with 

the findings o f Liu et al. (1995) who emphasised that there was no statistically 

significant difference between ELISA and dot-ELISA and between ELISA and

dot-IGSS respectively. But this is in contrary to the observations o f  Matsumura et
\

ah( 1988) and Zheng et al. (1990b) who suggested dot-ELISA as a better 

technique.

According to many scientists purification is an important factor which 

will affect the feasibility o f  the assays like ELISA. This could not be carried out 

in the present investigation due to lack o f facilities. The results of the study reveal 

the need o f purification o f antigen to get improved specificity and sensitivity. But 

in most o f the known microfilaria positive cases Indirect ELISA and dot-ELISA 

were also positive. This indicates that these assays can be used to detect 

dirofiiariosis. By adopting methods to avoid non specific reaction these can be 

used to detect occult dirofiiariosis also.

The results o f the present study suggests that detection levels o f dot- 

ELISA is comparable to that o f Indirect-ELISA , at the same time dot-ELISA 

was found to be quick, simple and can be carried out at room temperature. Thus 

dot-ELISA is better test that can be effectively employed in the field conditions. 

However, further investigations are necessary to evaluate the method with 

amicrofialrial antibodies.





6. SUMMARY

A detailed study on the prevalence o f  canine dirofilariosis in dogs in 

Thrissur during the period from June 2002 to May 2003, feasibility and 

reliability o f microfilarial antibody detection by ELISA and comparison of 

sensitivity o f Indirect plate ELISA and dot-ELISA in the detection of 

dirofilariosis in dogs was carried out. Microfilaria o f Dirofilaria repens was the 

only microfilaria encountered in the study. The diagnosis was based on 

morphological and biometrical studies.

Out o f the total number o f 2435 blood samples o f dogs screened by wet 

film examination, 172 (7.06 per cent) animals were found positive for 

microfilariae. Generally the infection was found prevalent throughout the year 

and its incidence happened to be high during the summer months. The incidence 

was also more in male dogs below six years o f age.

Microfilarial antigen was prepared from known microfilaria positive 

serum samples. The protein content o f the antigen was found to be I mg/m I. It 

was stored at 4°C. (

The immunodiagnosis of canine dirofilariosis was carried out by an 

Indirect-ELISA and dot-ELISA for detecting specific antibodies in serum 

samples.

Blood samples were collected from three groups o f animals; 50 known 

microfilaria positive dogs, 36 dogs with other helminths but negative for 

microfilariae and 32 totally helminthfree dogs. The sera was separated from these 

samples and stored at -  20°C for the immunodiagnostic tests.

An Indirect ELISA and dot-ELISA was performed to detect antibodies in 

serum samples o f three groups o f animals. In the case o f serum samples of known 

microfilaria positive dogs 49 (98 per cent) and 47 (94 per cent) samples were



found positive by indirect ELISA and dot-ELISA respectively. The 

corresponding figure in dogs with other helminths were 15 (41.67 per cent) and 

19 (52.77 per cent) and that o f totally helminth free dogs were 10 (31.25 per cent) 

and 12 (37.5 per cent) respectively. The results indicated that both Indirect 

ELISA and dot-ELISA are sensitive tests to detect canine dirofiiariosis, but are 

less specific as the positive reactions were also obtained in few number o f 

amicrofilaraemic cases.

Though sensitivity o f dot-ELISA and Indirect ELISA are at par 

statistically, dot-ELISA is simple, quick and can be carried out at room 

temperature, hence may be considered more applicable in the field conditions. 

However questions regarding the specificity and applicability o f the test in the 

field have to be ascertained.
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ABSTRACT

A detailed study was conducted on the prevalence on canine dirofiiariosis 

in Thrissur from June 2002 to May 2003, feasibility o f microfilarial antibody 

detection by ELISA and comparison o f sensitivity o f Indirect ELISA and dot- 

ELISA in the detection o f dirofiiariosis. Microfilariae encountered were 

identified as those o f Dirofilaria repens.

Out of the total number o f 2435 blood samples from dogs screened by wet 

film examination 172 (7.06 per cent) dogs were found positive for microfilariae. 

It has been found that canine dirofiiariosis was prevalent throughout the year with 

more incidence during summer. An Indirect ELISA and dot-ELISA were also 

conducted in three groups o f animals using microfilarial antigen prepared from 

known microfilaria positive serum samples. Out o f the total number o f 50 

samples o f known microfilaria positive dogs 49 (98 per cent) and 47 (94 per cent) 

were found positive by Indirect ELISA and dot-ELISA respectively. The 

corresponding figures in 36 dogs with other helminths were 15 (41.67 per cent) 

and 19 (52.77 per cent) and that of 32 totally helminth free dogs were 10 (31.25
i

per cent) and 12 (37.5 per cent) respectively. The results indicate that both 

Indirect ELISA and dot-ELISA are feasible for the detection o f the microfilarial 

antibodies though they are less specific.




