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CIRCULATING FILARIAL ANTIGEN IN SERUM AND HYDROCELE FLUID 
FROM INDIVIDUALS LIVING IN AN ENDEMIC AREA FOR BANCROFTIAN 
FILARIASIS 

*AP Shah, SA Mulla

Abstract
This study examined circulating Þ larial antigen by monoclonal antibody Og4C3-enzyme-linked immunosorbent assay 
(ELISA) from 114 men with hydrocele, living in an endemic area. Nocturnal blood and hydrocele ß uid were collected 
and examined for microÞ laria. ELISA was performed on serum and hydrocele ß uid for detection of antigen. Amongst 114 
cases, 5(4.4%) showed microÞ laria in blood but none in ß uid. ELISA was positive in 13(11.40%) serum and 5 (4.4%) 
ß uid samples. All Þ ve ß uid antigen positive cases were positive for antibodies and showed microÞ laria in blood. These 
Þ ndings emphasize the use of circulating Þ larial antigen detection and alternative usage of hydrocele ß uid for diagnosis 
of Þ lariasis.
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Lymphatic Þ lariasis, caused by the nematode Wuchereria 
bancrofti is a major public health and socioeconomic problem 
in tropical and subtropical countries.1 It is estimated that close 
to 120 million people are affected in at least 80 countries 
throughout the tropics and subtropics.2 More than 40 million 
people suffer from chronic form of the disease (lymphoedema, 
elephantiasis or scrotal hydrocele) caused by this nematode. 
One of the chronic consequences in 40-50% of men living in 
the highly endemic areas is testicular hydrocele.3 For several 
decades, the only traditional way to diagnose the filarial 
infection caused by W.bancrofti was by examining blood 
collected during the night.4 The detection of circulating Þ larial 
antigen (CFA), created new alternative method in the diagnosis 
of bancroftian Þ lariasis.5

 Monoclonal antibody, mAb Og4C3 has been used in the 
detection of speciÞ c W. bancrofti CFA. The great advantage of 
using CFA for diagnosis is the fact that CFA levels remain the 
same during the 24h of the day, avoiding the need to collect 
blood samples at night.6 

The present study aims at detection of Þ larial infection 
using buffy coat concentration technique and enzyme-linked 
immunosorbent assay (ELISA), in hydrocele patients living 
in Surat district, which is a known Þ lariasis endemic area in 
Gujarat state. We also aimed to evaluate the use of hydrocele 
ß uid in the diagnosis of W. bancrofti infection using the CFA 
detected by mAb Og4C3.

Brief Communication

Materials and Methods

Inclusion criteria

The study was carried out between August 2003 and 
August 2004. The ethical committee of the hospital approved 
the study. One hundred and fourteen individuals with testicular 
hydrocele, admitted in the surgical ward, were analyzed and 
examined by WHO standard criteria. Before the collection 
of blood samples, participants were examined and found to 
have no clinical symptoms of Þ lariasis except hydrocele and 
also were not having any other chronic illness speciÞ cally 
tuberculosis, leprosy, diabetes and hypertension.

Sample collection

After taking the informed consent, we collected one 
millilitre each venous blood in one EDTA tube and one plain 
tube. Blood samples were collected between 20:00 hours and 
22:00 hours. Capillary buffy coat concentration technique 
was performed from the EDTA sample and thick smear was 
prepared and stained by Giemsa stain using standard methods. 
Hydrocele ß uid (5 mL) was collected in the operation theatre 
during hydrocele surgery and immediately transferred to the 
laboratory for further processing. On receiving the ß uid, buffy 
coat concentration technique was performed for detection of 
microÞ laria. Paired samples of serum and hydrocele ß uid 
were stored at -20º C until usage. Monoclonal antibody, mAb 
Og4C3, was used in the detection of speciÞ c W. bancrofti 
CFA. The murine mAb Og4C3 is a mAb raised against the 
nematode Oncocerca gisbsoni (manufactured by Tropbio Pvt 
Ltd., Queensland, Australia). The ELISA test was performed 
according to manufacturer�s guidelines, simultaneously on 
all serum and hydrocele ß uid samples, after pre-treatment by 
boiling. The results were recorded as optical density (OD), 
using 414 mm Þ lter. OD for high titre reference antigen is not 
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less than 1.1 and OD for non-reactive reference antigen is not 
more than 0.3. Samples recording OD higher than the non-
reactive reference antigen were considered positive. 

McNemar Chi square test was performed to evaluate the 
two methods.

Results

A total of 114 men with testicular hydrocele, aged between 
18 to 70 years (mean age 30 years) were involved in this 
study. The majority of patients were in the age group of 21 to 
30 years (35%), followed by 31 to 40 years (21%). 

EfÞ cacy comparison of two testing methods (Table) was 
done by using McNemar Chi square test. It was observed 
that in serum samples (n=114), Og4C3-ELISA could detect 
infection in 13 (11.40%) individuals, while night blood smear 
could detect in 5 (4.40%). In hydrocele ß uid sample, the 
detection rate was 5(4.40%) and 0(0%) by CFA-ELISA and 
conventional night blood smear respectively. Infection rate 
detected by CFA assay was signiÞ cantly higher (P ~ 0.0001) 
compared to that by night blood smear examination.

It was observed that all Þ ve patients showing microÞ laria 
in their blood were positive for CFA in hydrocele ß uid and 
also the same patients were positive for CFA in serum. 

All the microÞ laraemic individuals were positive for CFA 
in blood as well as for CFA in hydrocele ß uid, while all CFA 
positive individuals were not positive for microÞ laria in blood. 
Out of 114 cases, Þ ve (4.40%) were microÞ laraemic and also 
CFA positive in both serum and hydrocele ß uid, while there 
were eight cases who were CFA positive in blood but negative 
for CFA in hydrocele ß uid and also negative for microÞ laria 
in blood.

Discussion

In the past several decades, many researchers have been 
interested in utilizing the hydrocele ß uid to obtain and isolate 
CFA from W. bancrofti. The use of the hydrocele ß uid became 
a tool of value in diagnosing individuals with W. bancrofti 
infection due to the straightforward procedure to obtain ß uid 
in ambulatory punctions or in the hydrocelectomies.7 

Recently, the availability of monoclonal antibodies, 
Og4C3 and AD12, which can be used in ELISA and 

immunochromatography respectively, have become important 
for Þ lariasis diagnosis in biological ß uids. Hassan et al.,8 using 
the mAb AD12-ELISA, were able to identify CFA from paired 
samples of sera and hydrocele ß uids in 50% and 66.7% of 
the microÞ laria negative and microÞ laria positive men with 
hydrocele, respectively. However, the our results demonstrate 
that the mAb Og4C3-ELISA can be used as a diagnostic tool 
in Þ lariasis, since through this technique CFA was detected 
in 61.5% of microÞ laria negative cases. This fact must be 
taken in to consideration by those involved in Þ lariasis control 
programs.

The present study demonstrates 2.5 times higher CFA 
positivity in blood than microÞ laria positivity indicating that a 
majority of the infections was antigen positive but microÞ laria 
negative. Since the sample size is very small, this study needs 
further evaluation on a large scale.

Studies from More and Copeman,9 and Lalitha et 
al.,10 concluded that the mAb Og4C3 detects CFA from 
adult worms, excluding the contribution of microÞ laria in 
the production of CFA. Many studies do not agree with 
this hypothesis.1,11 These authors demonstrated on the 
contrary that the CFA intensity is directly proportional to 
the microÞ laraemia density, i.e, the higher the microÞ laria 
density, the higher the CFA level. Present study demonstrates 
that microÞ laraemic individuals were all positive for CFA 
assay on both serum and hydrocele ß uid. This Þ nding may be 
because of higher microÞ larial density which needs further 
evaluation.

Our results showed the possibility of using the hydrocele 
ß uid in order to enhance the diagnosis of individuals affected 
with the W. bancrofti infection.12 Moreover, both sera and 
ß uid samples from all microÞ laria positive individuals were 
positive using the CFA assay. These data are of great interest, 
since the hydrocele ß uid collected during the emptying of the 
scrotal area is always discarded in both ambulatory procedures 
and hydrocelectomies. The Þ nding that all microÞ laraemic 
individuals are CFA positive in hydrocele ß uid could help in 
the quick diagnosis and treatment of the infection. 
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