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EVALUATION OF SETARIA CERVI ANTIGEN
IN THE DIAGNOSIS OF HUMAN FILARIASIS

Ao JOALMEIDA, M. K. BHOPALE and D. M. RENAPURKAR

Departinent of Zoonosis, Haffkine Institute, Parel, Bombay, India

Abstract. Bovine filariid worm (Setaric cervi) antigen was evaluated for the immunodiagnosis of
human filariasis. Patients with manifestations of filarial infection; ((1) microfilarcmin coses, (2)
chronic clinical cases, (3) tropical pulmonary eosinophilia (TPE) cases) were taken for the investi-
gations along with (4) normal endemic and non-endemic human subjects. CIEP. IFAT and ELISA
tests were employed for detection of serum antibodies. There was a high degrce of sensitivity shown
by TFAT (1:64—1 :256) and ELISA (1 :200—1 : 20,800) in microfilaraemia cases and higher
in chronic clinical cases with IFAT (1 : 128—1 : 1,024) and ELISA (1 : 12,800- -1 : 102,400). Only
one TP case showed positive titre by IFAT (1 : 64) and ELESA (1 : 200) whereas sera from controls
and patients with helminth infections did not show positive titres (1 : 100). In the case of CTEP,
positive reaction was secen in only one case from group T.

The definitive diagnosis of filarial infections requires direct demonstration of the
parasite in the host by microscopic examination of tissue or blood smears. However,
due to difficulties encountered because of variation in microfilarial counts immuno-
diagnostic tools are employed for diagnosis of human filariasis, particularly for detec-
tion of serum antibodies. Some of the immunodiagnostic techniques such as labelled-
-reagent assays, IFA, ELISA, RIA etc., have proved very useful because of their
high sensitivity (Kagan and Norman 1976). One of the major constraints in carrying
out these tests is the non-availability of the homologous antigen of human filariid
worms, Wuchereria bancrofti, Brugia malayi and Onchocerca volvulus. In order to
overcome this difficulty, various workers have used antigens from animal filariae:
Setaria digitata (Dissanayake and Ismail 1980), Dipetalonema viteae (Baschong
et al. 1982), 0. gibsoni (Forsyth et al. 1982), Litomosoides carinii (Dasgupta and
Bala 1978), and Dirofilaria immitis (Sawada and Sato 1969). In the present study
we have used antigen from Setaria cervi, a bovine filariid, which is an easily available
parasite in Greater Bombay. This antigen has been employed for immunodiagnosis
of human filariasis by different immunological tests methods (CIEP, IFAT and ELI-
SA).

MATERIALS AND METHODS

Study area: Samples of blood were collected from Bombay City and adjoining villages Papadi and
Newly, Thane District, known for filarial endemicity for the past 30 ycars.

Filariasis cases: Fifty threc blood samples in the 15—55 range of age-group of suspected ceses were
collected and examined for the presence of microfilaria in the blood smear. Out of the 53 persons
examined, 20 cases showed microfilariemia in the blood. Ten cases presented only clinical manifesta-
tion. In one of the clinical cases, microfilariemia was also present. In 3 cases from the controls, there
was tropical pulmonary eosinophilia (TPE). On the basis of the findings the cases were grouped in the
following mannor:

Group I: Twenty cases of microfilaria carriers with no clinical signs of the discase (asymptomatic)
and one case of microfilaria carrier with acute clinical signs of lymphadenitis associated with fever
and malaise.

Group II: Nine cases with chronic clinical manifestations (symptoms) but without microfilariemia
and characterised by episodic attacks of funiculitis/epidymitis as well as by hydrocoele and elephan-
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tiasis associated with lymphadentis. Six of these cases were also showing hyporplasia and fibrosis
of the subcutaneous tissue. i

Group III: Three cases of ondemic controls were grouped separately since thoy were showing
symptoms of tropical pulmonary eosinophilia (popularly known as occult filariasis) associated with
dry cough (dyspnoea) and asthmatic condition.

Group IV: The control group consistod of 10 healthy subjects from endemic area who did not
reveal the presence of microfilariae in the blood nor had any history of exposure to filarial infection.
Begides thase 20 cases this group also included 10 healthy subjects from non-endemic areas of Bombay
city. Cross reactivity studies with two hookworm-infected serum samples were also carried out.
Haematological studies: Night blood smears were collectod for recording the microfilarial density.
Blood smears wors also obtained from each subjoct for the leucocyte count. Serum was collected,
separated and stored for different serological tests at —20 °C, until further use.

Estimation of immunoglobulins: IgG, IgM and IgA levels in the serum samples were measured by the
radial immunodiffusion math»1 (Hoschst Tripartigen Plates). The diameter of zones of immuno-
diffusion was moasured in cach case.

Serodiagnosis of filarial cases: The following mathnds of immunodiagnosis were used for serodiagnosis \ N
of filarial cases. i !
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Preparation of antigens:

Ancylostoma ceylanicum, Angiostrongylus cantonsnsis and Setaria cervi antigen: They were prepared
aftor the method of Almeida et al. (1987). The adult worms wore minced, homogenized, sonicated
and later contrifuged at 5,000 rpm at 4 °C for 40 minutes. The protein content of the supernatant
was detormined (5 mg/ml) by the method of Lowry et al. (1951). : |

Countor immunoclectrophoresis (CIEP): The test was performad according to the method of D e-
sowitzand Una (1976) on 7.5 X 2.5 cm glass slides covored with 3 ml of 19, agarose (BDH) in veronal
buffer, pH 8.4, 0.05 M. Wells of 2 mnm diameter were cub (4 mm apart) in parallel rows. Eloctropho- !
resis was run at 200 volts, at 10 °C for 1 hr. Slides were washed four times in saline, dried at room ‘
temperaturs, stained with Amido black (1 %), washed in 2 % acctic acid solution and then finally
dried at room temperature.

Indirect immunofluorescence antibody tost (IFAT): The test was performed according to the i
method of Kagan and Norman (1976). S. cervi adult femalo worms were washed in amyl alcohol,
trimmed into 1 inch pieces, and kept in the ice block immediately after trimming at —70 °C. The
frozen worms were than sectioned (3 wm thick) and fixed in 95 %, ethanol for use as antigen for IFAT.

Rabbit anti-human IgG, labelled with fluorescein isothiocyanate (FITC) (H/L); (Capp-ol labora-
tories -— Cochransville) was usod as the conjugate (1 : 16). 50 ul of the diluted scra-were placed on
the antigon. This was followed by incubation at 37 °C for 30 minutes, washings with PBS, drying and |
addition of 50 pl conjugate and further incubation for further 30 minutes. Finally buffered glycerol g
pH 9.0 was placed on the sections and covered with coverslips. The reaction was observed under
IF icroscope (Carl Zeiss) equipped with a BG-12 excitor and OG-1 occular filter, fitted with a
HBO-200 lamp. Ths t53t was carried out alongwith controls, viz. saline, negative serum, positive se-
rum. It was designatod as positive if the presence of a bright apple green fluorescence was observed.

Enzyme-linked immunosorbent assay (ELISA): The ELISA test was performed according to the
method of Voller et al. (1976), using Cooke microtitre plates (Dynatech) as solid phase. Alkaline !
phosphatase enzyms conjuzated to anti-human IgG (Diagnostic Tnc) was used at 1 : 500 dilution
in PBS 7.2 and p-nitrophenyl phosphate was used a3 substrate. The wells were coated with 0.1 ml
(100 1) S. cervi antigen (protein 5 ug/ml) and later with serum diluted in double folds in PBS-Tween
20 (pH 7.2). Positive and negative sera controls were used for comparison. The enzyme conjugate
was added to each woll, incubated at 37°C and washed thoroughly. Freshly prepared substrate
of p-nitrophenyl phosphate (PHPP) (Diagnostic, Inc.) was added (100 ul/well) and the reaction
was stopped with 3 N HCI (50 uul). The colour reaction obtained was assessed qualitatively (visually)
and quantitatively by means of a spectrophotometer (480 nm wave length). The ELISA values
greater than 0.55 were considored positive. The negative samples (i.c. controls) were those that showed
readings below 0.25.
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RESULTS

Microfilaremia: Group I — the microfilarial counts in asymptomatic microfilaria
carriers showed the microfilarial range of 1—46 mf/200 mm3. There was high mf
only in 5 caszs, (40 —46 mf/20 mm3) and in the remaining 15 it was low (1—15 mf/20
mm3). The only case of microfilariemia (23 mf/20 mm3) with acute -clinical
symptoms showed icrofilariemia. Group IT — symptomatic and microfilaremic

Typo of cases

(Chronic clinical

(Microfilaremia
cases)

GROUP I
cases)
GROUP II
GROUP 111
(TPE cases)
GROUP 1V
(Controls)
Standard Ig
range

Table 1. Serological response in filariasis patients
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individuals did not reveal the presence of microfilariac in any case, but presented
chronic clinical manifestations of filariasis. Group Ill of TPE cases and Group IV
of endemic controls and nonendemic controls were negative for the presence of micro-
filavia in the blood.

Haematological investigations: Group I — in twelve asymptomatic microfilaria car-
riers. There was high eosinophilia count, ranging from 16 %, —33 9% . The other ccll
counts were in the normal range. The only case with acute signs of filariasis and micro-
filaremia (23 mf/20 mm3) also showed high eosinophil count (30 %) but the lcuco-
oytes were in the normal range. Group II — symptomatic and microfilaremic indi-
viduals showed normal eosinophil count (1—4 9%,) in all cases but there was a slight
increase in lymphocyte count (75 % —78 %). In Group III (three cases of TPE)
there was high cosinophilia which ranged from 35 9%, — 41 9% . The Group LV (control
cases) presented normal cell counts in all cases.

Estimation of immunoglobulin levels in filariasis: Group I — in asymptomatic mf
carriers IgM level significantly increased (P < 0.01) in only 50 %, of the cases (10 ca-
ges), whereas [g( and IgA were found to be in the normal range in all the samples.
In the only symptomatic mf positive case examined there was a rise in IgG level only.
Group II — in the symptomatic (chronic) cases IgG level was significantly high
(P < 0.01) in 89 9%, cases only. Group III — a remarkable (p < 0.05) rise of immuno-
globulin levels was seen only in the IgA levels in the three cases of TPE (occult fila-
riasis). Group IV — the IgG, IgM and IgA levels were all in the normal range in the
case of controls. The results are sumrmarised in Table L.

Serological investigations in human filariasis:

CIEP: None of the sera samples from asymptomatic mf carriers filaria cases or
ohronic clinical filaria cases were positive except one case which showed a positive
reaction by the presence of precipition band. This case also showed high eosinophilia
(30 %) and high microfilarial count (23 mf/20 mm?3). This individual had been suffer-
ing from lymphadenitis associated with a febrile condition and was treated with
DEC just a year ago. All the other serum samples were negative against adult worm
antigen of S. cervi.

IFAT : [FA test was considered to be positive only when an apple green fluorescence
was observed in the worm section, particularly in the region of the somatic muscula-
ture and lateral lines, where maximum fluorescence was observed. Negative reactions
were read when there was no observable fluorescence. The test was considered to be
positive only when a titre of 1 : 64 and above (optimal dilution) showed fluorescence.
The test was positive in all cases of microfilaraemia and amicrofilaremia clinical
cases. The range of antibody titres observed in various groups was as below:

Group I: The asymptomatic mf carriers revealed an antibody titre in the range
from 1 : 64 to 1 : 266. The symptomatic (mf 4 ve) gave a titre of 1 : 256.

Group II: The symptomatic chronic cases revealed the presence of high antibody
titre. The antibody titres in all these cases ranged from 1 : 128 to 1 : 1,024.

Group III: Only one case of TPE gave a positive titre of 1 : 64.

Group IV: The serum samples from the contact from the endemic areas were found
to be negative since they showed the antibody titres lower than 1 : 32. The serum
samples from the non-endemic area were similarly found to be negative in all the
individuals. But the antibody titre was comparatively lower than the above, i.e.
1: 4 and below.

The cases of hookworm-infected serum samples when studied for non-specificity,
gave titres below 1 : 16 and hence were considered to be negative. The results are
shown in Table 1.

ELISA: The ELISA test performed showed that in the patients with clinical symp-
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toms of the disease there was a significant increase in antibody titre when compared
to patients with microfilaraemia.

ijoup I: The asymptomatic mf carriers revealed a significantly high antibody titre
ranging from 1: 200 to 1 :2,800. There was a correlation seen between the levels
of microfilaraemia and ELISA antibody titres. Table 1 shows the details of these
l(;&_l.slels. In the case of symptomatic mf positive case antibody titre was particularly

igh. )

Gr.oup I1: The group consisting of chronic cases revealed a significantly high antibo-
dy titre, particularly in the cases of hydrocoele and elephantiasis, than the group
of acute clinical cases. The titres ranged from 1 : 12,800 to 1 : 102,400. -

Group ITI: The antibody titre in the case of TPE samples showed a positive titre
of 1:200 in only one sample.

Group IV: Serum samples from contacts and healthy (endemic normal controls)
persons from the endemic areas did not reveal the presence of antibodies (i.e., they
gave a titre of 1 : 100 and below) in all. Similarlv, the endemic normal controls also
showed negative reaction and the antibody titres were below 1 : 100.

To test non-specific cross reactivity, helminth antigens of Ancylostoma ceylanicum
and dngiostrongylus cantonensis were used against proved positive serum samples
of filariasis cases, i.e. patients with mf and chronic filarial infection. In all theseé cases,
the titre was below 1 : 100, further two serum samples of hookworm-infected patients
were screened with S. cervi antigen. In this case the titres were also found to be below
1 : 100 (Table 1). The range of O.D. was also similar to the range of ELISA antibody
titres (Table 2). . :

Table 2. ELISA values obtained by 0.1, at 480 nm in different cases of filariasis and controls

Group Range Mean ,_ S.D. ‘p’ values
a) Clinical cases 1.40- -1.90 1.65 4+ 0.25 p < 0.05
( of filariasis
' by Microfilaremia : 0.55 —1.45 1.00 + 0.45 p < 0.01
cases
l c) Controls 0.05—0.25 0.15 + 0.10 —_
! (endemic/nonendemic) ‘
N S

DISCUSSION

Ope of the major problems in the immunodiagnosis of human filariasis is the non-
-availability of the specific antigen from the human filarial parasite in the quantity
required to undertake immunodiagnosis of filariasis on & large scale. The same situation
applies to antigens from experimental systems and therefore filariids from cattle,
d.og'etc. are largely employed. In the present study immunodiagnosis of human fila-
riasis was undertaken by using 8. cervi antigen. The diagnosis carried out with this
antigen by ELISA and IFA tests has proved very reliable. ELISA showed high antibo-
dy tit.;res of 1 : 12,800 in mf +ve cases and 1 : 102,400 in chronic filariasis cases. Cross
reactivity with other helminthic antigens (4. ceylanicum and A. cantonensis) was low,
as seen by low antibody titres. A slightly higher titre of 1 : 64 with IFA test and 1 : 200
with ELISA test was observed in only one case of TPE. The other two cases, however,
failed to show high titre. The suitability of these tests for the diagnosis of TPE
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therefore remains doubtful. Dissanayake and Ismail (1980) successfully employed
bovine filariid antigen of 8. digitata for the immunodiagnosis in humans filariasis
by IFA and ELISA test. Recently Tandon et al. (1981) have used S. cervi antigen
for immunodiagnosis and observed fair degree of reliability. Our findings are in agree-
ment with those of Tandon et al. (1981).

Although homologous antigens are preferable to heterologous ones for developing
specific immunodiagnostic techniques, their non-availability is a big hurdle in the
cases of filarial infections. Successful maintenance of Brugia infections in jirds has
permitted the use of B. malay: and B. timori parasite antigens for the diagnosis
of filarial infections. These developments may lead to availability of homologous
antigen for the ELISA tests in future. Till this becomes a reality we have to exploit
available malarial. Many workers have successfully used filariid antigens of animal
origin for immunodiagnosis as stated above. In our study besides ELISA we devised
a method of using S. cervi worm antigen section as antigen successfully for IFAT
against the sera samples as was done by Ambroise-Thomas (1974) with D. viteae
antigen. In the case of CIEP, although S. cervi antigen did not show a positive reac-
tion, we found it worthwhile to study it because of encouraging results obtained by
Desowitz and Una (1976), who had successfully used D. immitis soluble antigen
in the CIEP test.

It is now known that there is an increase in serum IgG in clinical filariasis patients
and IgM in microfilaraemic patients (Subrahmanyam et al. 1977) and IgA in TPE
cases (Ottessen et al. 1982). Our observations recorded in the present study support
these findings. On the basis of the above account it may be presumed that S. cervi
antigens could be useful for immunodiagnosis of filariasis. The problem of cross-
reactions due to other common helminthiasis may be overcome by using helminthic

antigens as controls and by employing routine parasitological examinations in doubtful
Instances.
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OHNPENEJEHWME AHTUTEHA SETARIA CERVI 1IPU OUATHO3E OUJIAPHUIOBA
UEJOBEKA

A. Im. Anmcnnia, M. K. Boneitau I M. Penanyprap

Peaiore. ABTHTEH QRIAPUU KPYNHOIO POTATOr0 CKOTa (Setaria cervi) OMPeGTAM IPH HMMYHO-
puarsose Quispunmosa denoBena. llanmmenToB, supaseHHBIX Quasapmsmi, 7. e. (1) caydam
MHRPO%HJIHPGMHH, (2) xpoHMYecKHEe KIHHHTIECKHE Caywad, (3) clydal TPONMUECKOH Jerouaol
S0BHMHOPHIINH, 00C:1e;10Balll OJHOBPEMEHHO ¢ (4) HOPMAJLHLIMH SHIEMHYECKAMH M HEdH[CMA-
9eCKUMH 0coOaMH. [Nl ompefeTeHMA AHTUTEN B CLIBOPOTKE TPAMEHSTM DA3HLIC HMMYBO-
7IOrMYECKAE TECTHI: BCTPEYHLIH MMMYHOdTenTpodopes (CIEP), mocBemnyno nMMyBodoopec-
menuuto amtiten (IFAT) u oH3umarmweckylo ummysoaicopommio (ELISA). B rpyome (1)
00HapyMeHa UyBCTBHTCIBHOCT Opu movoium IFAT (1 : 64—1:256) n ELISA (1:200—
—1:20800), B rpymme (2) mpu momomm [FAT (1 :128—1 : 1024) u ELISA (1:12 800—
—102 400). B rpynme (3) Onl1 0GBApYeH DOMOMKATEILHLI TRTP ¢ Domombio IFAT (1:64)
n ELISA (1 : 200) Tomuko B ogHOM cayuae. B crrBopoTRax KOHTDO:IbEBIX 0co0ell i manueHToB,
SADAKEHHLIX I'C.IBMHHTAMN [OJOMHTENAbHBIe TUTPE! (1 :100) me BeTpewamuch. C moMOmeIo
CIEP nomonTeilbHas peakUHA OpIIa 00HApYEHA TOJIBKO B OJlHOM cilyyae B rpynme (1).
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