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Abstract 

 
In the present study Setaria cervi whole cell lysate antigen 
was utilized to evaluate the efficacy of two serodiagnositic 
tests i.e., counter immunoelectrophoresis (CIEP) and 
enzyme linked immunosorbent assay (ELISA) in detection 
of microfilaria of Setaria sp. in bovines.  A total of 1286 

bovine (cattle & buffalo) blood samples were initially 
screened for the presence of microfilaria by Wet blood 
film and Knott’s method.  Out of these, 35 samples were 
found positive for microfilaria. All 35 positive samples 
and samples that were negative for microfilaria by Knott’s 
method were further evaluated by CIEP and ELISA. The 
sensitivity and specificity of CIEP and ELISA were 91.4; 
77.1 and 97.1; 72.2 percent, respectively. Among the 

negative samples, higher positivity of 40% was detected 
in ELISA when compared to CIEP (32%). Better results 
were obtained with ELISA compared to CIEP, with high 
sensitivity in samples that were negative in Knott’s 
method  suggesting that ELISA was more sensitive in the 
diagnosis of  microfilaria in bovine blood. Since the S. 
cervi antigen can able to detect the microfilaria infection 
randomly, detection of genomic DNA may be essential for 

the confirmation of species specific microfilaria of Setaria 
origin. 
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1. Introduction 

 

Animal filariosis is posing a great health 

problem to our bovine and horse 

populations. Setaria microfilariosis in 

Bovines is an important vector-borne 

disease caused by larval stages of Setaria 

spp. which is transmitted by mosquitoes. In 

the definitive host, infective larval stages 

occur in the blood   are responsible for a 

disease entity called microfilariasis. It is a 

chronic debilitating disease leading to 

economic loses by way of reducing 

production performance of milch animals 

and working capacity of draught animals. 

Occurrence of Setaria spp.in the abnormal 

hosts like equines leads a life threatening 

cerebrospinal nematodiasis (Soulsby, 

1982). There are parasitological evidences 

about the widespread subclinical setaria 
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infection in tarai area of Kumaon hills of 

Uttar Pradesh (Kumar et al., 1987). Inspite 

of recent improvements, parasitological 

examination may be inadequate, 

inconsistent due to periodicity and 

quantitative variations of the parasite and 

insensitive in detecting low micrifilaraemia 

(Ray et al., 1999). The early and accurate 

diagnosis of filarial infection presents a 

challenging problem in the effective control 

of the disease and requires a sensitive and 

specific method to detect low levels of 

infections. The ELISA and its 

modifications were used to detect 

circulating antigens, antibodies and 

immune complexes to a number of parasitic 

antigens including filarial antigens (NDao, 

2009; Bojanich et al., 2012). In view of the 

antigenic sharing of holmologous and 

heterologous filarial parasites, adult whole 

cell lysate of S. cervi antigen was used for 

detecting human filarial nematodes by 

ELISA (Malhotra et al., 1987; Kaushal et 

al., 1987, 1994 and Priyadarshi et al., 

2014). Singhal, 1983 utilized agar immune 

diffusion method for characterization of S. 

cervi antigen and found only four 

distinctive precipitin bands when compared 

to 7 with Litomosoides carinii ad 12 with 

Dirofilaria immitis. The lesser number of 

antigenic components might be the reason 

behind in reduction of liability of Setaria to 

share common reactions with other 

unrelated parasites.   

 

1.1 Objectives 

Detection of filariosis in man is well 

documented and vast amount of medical 

literature is available on various features of 

bancroftian and malayan  filariosis. On the 

contrary, animal filariosis and particularly 

haemato microfilariosis has not received 

adequate attention by researchers and its in-

depth study, magnitude of losses and 
economic importance etc., has not been 

investigated. Further, diagnosis of 

subclinical microfilariosis in bovines 

requires special attention in standardization 

of immune diagnostic techniques like 

ELISA with a higher specificity may be 

essential in eradication of false positivity. 

Hence the present study was planned to 

evade the pitfalls in routine serodiagnostic 

techniques with the following objectives 

 

1.  To standardize Counter Immuno 

Electrophorosis and ELISA for the 

detection of circulating microfilaria. 

 

2. To compare the efficacy of CIEP, ELISA 

with conventional methods. 

 

2. Materials and Methods 

 

A total of 1286 blood and serum samples 

(672 from buffaloes and 614 from cattle) 

were collected from the clinical cases 

presented to the Veterinary institutions of 

the 4 districts i.e in Chittoor, Kadapa, 

Kurnool and Anantapur districts of 

Rayalaseema region of Andhra Pradesh, 

India. 

 

The bovine blood samples collected in 

EDTA (0.1 gm/1ml) were initially screened 

for microfilaria by wet blood film (WBF) 

and Modified Knott’s method. The detailed 

morphometry of anterior, posterior end of 

the microfilaria was documented with the 

aid of giemsa’s staining technique (Figure 

1, 2).  

 

2.1 Parasite collection 

The adult Setaria worms were collected 

from the peritoneal folds of freshly 

slaughtered bovines at a local abattoir and 

brought to the laboratory in Ringers saline. 

Once the worms were washed with normal 

saline the head, tail ends were mounted 

separately for identification in a clearing 

and mounting medium i.e. Rubinsmountant 

and speciation was carried out based on the 

description of Sonin (1977) and Anderson 

(1992).  

 

2.2 Preparation of somatic antigen 

The whole worm extract of adult Setaria 

cervi was prepared as per Singhal et al., 

(1983) with minor modifications. In brief 

antigen extract was prepared by grinding 
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adult S. cervi worms in pestle-mortar at 4°C 

by adding extraction buffer (20 mM Tris 

HCl buffer, pH 8.0, containing 10 mM 

EDTA, 0.1 mM PMSF and 100mM NaCl) 

followed by four cycles of sonication was 

performed in an interval of one minute at 

20 KHz, one mA for 90 seconds under ice. 

After sonication, intermittent vortexing was 

performed at 4°C for 2 hours and the 

supernatant was extracted by centrifuging 

at 12000 g for 30 min at 4°C, stored at -

20ºC. Isolation of protein fraction by using 

saturated Ammonium sulphate was 

followed as per Singhal, (1983). The 

ammonium per suphate was removed by 

dialysis against PBS with pH 7.8 overnight 

under refrigeration. Final protein estimation 

was done as per (Lowry et al., 1951) and 

stored in aliquots at -20ºC until further use. 

 

2.3. Raising of hyper immune sera 

The hyper immune sera was raised in four 

healthy New Zealand white rabbits, 

weighing upto 1.5 to 2.0 kg b.wt against 

whole worm extract of setaria spp. as per 

the method of kaushal  et al., (1982) with 

minor modifications. Five doses 

(400µg/dose) of Setaria cervi antigen was 

inoculated subcutaneously at weekly 

interval. The first dose was administered 

with equal volume of Freund’s complete 

adjuvant and the remaining four doses were 

followed with Freund’s incomplete 

adjuvant. The animals were bled 

intracardially ten days after the last 

injection, the sera was separated under 

sterile condition and stored in aliquots after 

adding few drops of merthiolate (1:10000) 

at -20 ºC. 

 

2.4. Sodium dodecyl sulphte 

polyacrylamide gel electrophoresis (SDS-

PAGE) 

The number of peptides present in the 

somatic antigen were analysed by (SDS-

PAGE). The gels were run as described by 

Laemmli,( 1970) using 10% 

polyacrylamide resolving and 4% 

polyacrylamide stacking gels. 

 

2.5. Counter immuno electrophoresis 

(CIEP) 

The test was performed according to the 

method Desowitz and Una, (1976) using 

1% agarose, two (2) wells with 4 mm 

diameter was punched 5 mm apart.  

Electrophoresis was run at 50 volts for 45 

min. The slides were stained by coomassie 

brilliant blue. 

 

2.6. Indirect Enzyme linked immuno 

sorbent assay 

Enzyme label immunoassays that use 

enzyme conjugated antibodies are popular 

because of their high sensitivity and 

specificity. It is a semi quantitative and 

very sensitive test and can detect very low 

amount of antigen (0.2 to 10ng/ml). 

Indirect ELISA was standardized according 

to the method of Voller et al., (1976) with 

slight modifications.  

 

ELISA plates (96 well, flat bottom) were 

coated with partially purified whole worm 

antigen having protein concentration of 10 

g/ml and incubated at 4°C over night. The 

contents of wells were discarded and 

washed 4 times with PBS-Tween 20 

(0.05%). Then unbound sites were blocked 

by 100 l of blocking buffer (0.5% skim 

milk powder) was added to all wells and 

incubated at 37°C for 1 hour. The plates 

were washed as above and 100 l of serum, 

diluted in blocking buffer at a dilution of 

1:100 was added in duplicate. The plates 

were incubated at 37°C for 1 hr. After 

washing, 100 l of Rabbit anti bovine 

HRPO conjugate (sigma, USA) diluted in 

serum diluent was added at a dilution of 

1:8,000. The plates were washed in the 

PBS-T and 100 l of substrate chormogen 

solution was added and the plates were 

incubated at room temperature in dark for 

15 min. To stop the reaction, 50 l of 1 M 

H2SO4 was added and optical density (OD) 

was measured by ELISA reader at 450 nm. 

The sera samples have optical density 

above the cut-off value were considered as 

positive. The data was analysed by T test as 

per the method described by snedecor an
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Cochran (1994).  

 

 

 

Results and Discussion 

 

 

 

 

 

 

 

 

Figure-1, 2 
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Out of 1286 samples 35 samples were 

positive for setaria microfilariosis by using 

Knott’s method. Stein and Lawton (1974) 

described modified Knott’s test as an 

accurate, fast and easy-to-perform and most 

reliable test for diagnosis and 

differentiation of canine fialriosis with 

detection rate of 87.5% per cent. Satish , 

(1996) examined wet mount smears for 

diagnosis of  bubaline microfilariosis and 

observed live microfilariae showing 

vigorous lashing movements but he 

recorded the efficacy of wet mount 

preparation as 27.7 percent when compared 

to modified Knott’s method (100%).  

Similar opinion was given by soulsby 

(1982) sloss et al., (1994). 

 

On the basis of the findings the animals 

were grouped in the following manner. 

 

Group I: Animals positive for setaria 

microfilariosis in Knott’s technique (35 

animals). 

Group II: Animals negative for setaria 

microfilariosis in Knott’s technique (1251 

animals) 

 

Most of the worms were identified as 

Setaria cervi and only a few worms were 

identified as Setaria digitata 

 

In the present study, the antigen was 

prepared from Setariacervi whole worm. 

The protein content of sonicated Setaria 

whole worm antigen was 5.6 mg/ml. 

ZebaGhani, (2002) reported 4.5 mg/ml of 

protein content of Setaria whole worm 

antigen without sonication. Sonication 

enhances the release of protein content as 

reported by Tizzardet al.  Singhal (1983) 

used setariacervi antigens and concluded 

that the antigen profile of setariacervi 
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seems to be simple than other worms of the 

same family. The coomassie stained gel 

showed a maximum of 7-15 polypeptides 

ranging from 7.5 to 120 KDa. Mustafa et 

al., (1995) used excretory secretory 

antigens of Setariacervi and subjected for 

SDS – PAGE analysis which revealed 12-

15 protein bands. ZebaGhani,  (2002) tried 

SDS-PAGE by using adult female and male 

somatic antigens and obtained 7-13 

polypeptides. She claimed that purification 

of somatic antigens by column 

chromatography yielded in less number of 

polypeptides. The more number of 

polypeptides in the present study might be 

due to partial purification of antigen by 

ammonium sulphate method. 

Chenthamarakshan et al.,(1993) analysed 

urinary filarial antigen by SDS-PAGE 

which revealed 11 polypeptide bands. 

Mustafa et al., (1995) used excretory 

secretory antigens of Setaria cervi and 

subjected for SDS – PAGE analysis which 

revealed 12-15 protein bands 

 

CIEP with Setaria somatic antigen gave 

positive results with a sensitivity and 

specificity of 91.4 and 77.1 percent 

respectively in group I.  Among the 

negative samples, 32 percent were positive 

in detecting micrifilarial antibodies in 

serum of suspected bovines.  Desawitz and 

Una, (1973), applied CIEP in detecting 

human filariosis by using Dirofilaria 

antigen and observed 70.3 percent 

sensitivity. Kaliraj, (1981) studied about 

CIEP in detecting circulating antigen in 

filarial sera and showed positive reactions 

in 23 of 30 microfilaemic sera. Almeida et 

al.,(1987) performed CIEP in knowing 

immunological response due to Setaria 

cervi in albino rats and obtained positive 

results. Kumar et al (1987) observed that 

microfilaemic cases show good specific 

humoral immune response against 

homologous as well as heterologous 

antigens with CIEP.  

 

In group I sample the sensitivity and 

specificity of ELISA were 97.1 and 72.2 

percent, respectively. Among the negative 

samples, 40 percent were positive in 

ELISA. Kalirajet al (1981) compared 

efficacy of these tests with Indirect 

haemagglutination test, Indirect fluorescent 

antibody test and enzyme linked 

immunosorbent assay for the detection of 

antibody against Wuchereia bancrofti 

microfilarial antigens and concluded that 

ELISA test is simple, sensitive and can be 

used in seroepidemiological studies for 

bancroftianfilariosis employing soluble 

antigens.Chenthamarakshanet al (1993) 

discussed about the diagnostic utility of 

urinary filarial antigen by indirect ELISA 

and record sensitivity of 90 percent and 80 

percent for microfilaraemia and clinical 

filariosis respectively and a specificity of 

90 percent.   

 

A comparison of results of CIEP and 

ELISA in the detection of microfilariosis 

showed 91.4 and 97.1 in group I and 32 and 

40 percent in group II respectively.This 

showed sensitivity of ELISA test in the 

immunodiagnosis of microfiariae. Almeida 

et al (1990) employed CIEP, IFA, ELISA 

for detection of serum antibodies where 

ELISA showed high antibody titres in 

chronic filariosis cases.  

 

Conclusion 

 

In the present study the results of CIEP and 

ELISA with positive and negative sera 

(confirmed by Knott’s technique) collected 

from bovines in detecting microfilariosis  

confirmed that, a  certain percentage of 

bovines found to be negative in Knott’s 

method were found positive by both the 

serodiagnositc tests indicating previous 

infection which could not be detected by 

routine conventional Knott’s technique.  

The results of comparison between 

immunodiagnostic tests and conventional 

Knott’s technique could not be compared 

due to paucity of literature. 

 

The diagnostic sensitivity of immunoassays 

is far more than the parasitological 
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methods. Bahadori et al., (2007) who 

revealed that the modified knot’s method 

was less sensitive than commercial antigen 

detection test kit WITNESS CHW II for the 

diagnosis of Dirofilaria immitis in dogs. 

 

Hence, an early and accurate diagnosis of 

filarial infection is necessary in the 

effective control of the disease and requires 

a sensitive and specific method like CIEP 

and ELISA to detect sub clinical infections. 

 

However, the antibodies to a particular 

infection may persist for few weeks or 

months even after recovery of the animal. 

Hence the immunoassays for detection of 

circulatory antibodies may not be able to 

differentiate the animal with present or past 

recovered infection. But these assays are 

definitely useful in seroprevalence studies 

particularly at large scale   
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