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Abstract :  Antigenic cross reactivity between 10% trichloroacetic soluble antigens
of adult Setarig digitata (SDTCA) and components present in human serum and.
urine were investigated by ELISA and polyethylene -glycol precipitation immuno-
radiometry (PEGIRMA). The usefulness of SDTCA. in.the serologic diagnosis of
Wuchereria bancrofti infections was also investigated. The antibody response to

- SDTCA in W. bancrofti infections was predominantly IgM and SDTCA was not a
good antigen for immunodiagnosis by antibody determingtion. Evidence supporting’
antigenic cross reactivity between trichloroacetic acid soluble antigens of S. digitata
and human immunoglobulin carbohydrates is presented. Rabbit antisera t6 human )
immunoglobulins, human immunoglobulin carbohydrates, 10% trichloroacetic acid
soluble components in normal human serum and adult S, digitata showed the same
degree of reactivity with radiolabelled human.immunoglobulins. Immunoreactive
components were detected in the urines of filarial patients by dot ELISA with rabbit
antisera to SDTCA. False positive reactions were observed due to cross reactions with
catabolic products excreted in urine. ' : '

1. Introdt_xctio,n

Antigenic similarities between' polysaccharides of nematode parasites and
mammalian  blood = group . substances were known for many
decades.!9:20:21,22,29 “§nith et al. 28 have shown that such molecules are
expressed on the surface and excretions/ secretions of in vitro maintained
second stage larve of Toxocara canis.

Sharing of host antigens and/or antigenic cross reactivities between
molecules of filarial parasites and host tissue components have been
described previously in Onchocerca volvulus!?, Wuchereria bancrofti>” and
Litomosoides carinii?3: 2% 30 and the discussion has been on the possible,
mechanisms of evasion of the host immune response.?+16 :

The availability of a specific immunodiagnostic test could be of much e
value in the control of filarial infections and the current emphasis is on the
development of antigen detection assays.6:7:8:25,26,32 Sharing of antigens
between the host and the parasite could affect the specificity and
sensitivity of both antigen and antibody detection systems,’ 14 particularly
~in situations such as bancroftian filariasis where heterologous antigens are



146 o .S Dissdnayake and M. Amaratunga
felatiizely indispensable as at presont.

 In this commumcatlon we present evidence to demonstrate antigenic
cross reactivity between human immunoglobulin carbohydrates and tri-
chloroacetic acid soluble carbohydrate a.ntlgens of the heterologous filarial
parasite Setaria dzgztata S »

2. Materials and Methods
2.1 Blood serum and urine from filarial patients and controls

Blood serum and urine were collected from W. bancroft: infected patients
(both microfilaraemic and amicrofilaraemic) attending an Anti-Filariasis
clinic . Microfilaraemia was - determined by the membrane filtration
technique. The' d1agnos1s of clinical cases was based on the indirect immuno-
fluorescence test using W. bancrofti microfilariae ' and characteristic
symptoms such as elephantiasis, lymphoedoma, lymphangitis and response
to DEC treatment. Sera from non-filarial subjects (absence of clinical signs/
symptoms and of serum antibodies by ELISA and IFA) from the filariasis
endermc and non-endemic areas were also collected.

2.2 'Carbohydrate antigens of S. digitata

Solubility in 10%.Trichloroacetic acid (10% TCA) was the criterion used for
isolation .of carbohydrate like antigens. Adult S. digitata worms were
* collected from the peritoneal cavity of cattle slaughtered at the municipal .
abbatoir, Kandy, Sri Lanka. The parasites were transported in normal saline,
washed and TCA—soluble antigens were extracted by homogenisation in 10%
TCA, dialysed against phosphate buffered saline (PBS pH 7.4), concentrated
and stored at —20°C in aliquots. This antlgen prepa.ratlon was denoted as
SDTCA :

2.3 Antigen SD2—4 of S. digitata -
Antigen SD2—4 from adtilt S. digitata was prepared as described previously.?
2.4 'I.‘CA—fS'olublc components in normal human serum’ (NHSTCA) )

Trichloroacetic acid (TCA) soluble components in normal human serum
(NHSTCA) were prepared by extraction with 10% TCA. To approximately
50ml of pooled human sera, TCA was added to produce a final concentra-
tion of 10%, the mixture homogenised and the soluble components isolated
by centrifugation. The supémaite was d1alysed agamst PBS (pH 7.4), concen-
trated 5:1 and stored at —20°C. -
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25 N ormal human Immunoglobulin (NHIg)

Normal human 1mmunoglobulm (NHIg) was prepared by DEAE—Cellulose
chromatography . from Cohn Fraction II (Slgma Chemlcals)

2.6 Carbohydrates from human immunoglobulins (HIgCHO)

Human immunoglobulins isolated by DEAE—Cellulose chromatography were
digested. with protease (insoluble enzyme attached to CM—Cellulose, from
Streptomyces griseus, Sigma Chemical Co. Ltd) at 37°C for 12 hrs The
: carbohydrates were isolated by dialysis and concentrated.

2.7 Concentrated and dJalysed urine from non-filarial subjects (CDNU) |

Twenty four-hour urine samples were collected from normal subjects living
- in areas non-endemic for filariasis, pooled, concentrated (10:1) by dialysis
against solid sucrose and PBS and stored at —20°C.

2.8 Con'centrated and dialysed urine from filarial patients (CDF ilU)

Concentrated and dJalysed urine samples from filarial patients were. prepared
similarly. The filarial patients were W. ‘bancrofti infected and all the patients
were symptomatic and had serum. antibodies to W. bancroftz microfilarial
surface antrgens by 1mmunoﬂuorescence

2.9 Labelllng of antigen preparatlons with 125 Todine

Antigen preparations were labelled with 125 Iodme (IMS- 30 Amersham
Radiochemicals, UK) by the method of Hunter & Greenwood _

2.10 Preparatlon of rabblt antisera to SDTCA SD2— 4 NHIg, NHSTCA
HIgCHO CDNU and CDF 11U

Rabblts were 1mmumsed w1th SDTCA SD2—4, NHIg, NHSTCA, HIgCHO
CDNU and CDFilU in Complete Freund’s Adjuvant, lntramuscularly at the
hind leg region. Three or four animals were used for each antigen. Booster
‘immunizations were given in Incomplete Freund’s Adjuvant at 10 day
intervals through the same route. Test bleeding commenced 10 days after the
third booster immunization. The sera were tested by ELISA against the
immunising antigen and, when the antibody titre was above 1:500, the
animals were bled. ' :

211 Determmatlon of total proteln and carbohydrate levels

- The' levels’ of total protein and carbohydrate in antigens and urines were
determined by the Lowry- met.hod15 and the "Phenol-Sulphuric acid method '
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of Norris & Ribbons!8 respectively.

2.12 SDS polyacrylamide gel electrophoresis (SDSPAGE) & Western
" Blotting ’ LT I

SDSPAGE was performed in vertical gel slabs of 7.5—10.0%. gel strength in
phosphate buffer (pH 7.1, 0.1M) and Western blotting ‘according to the
method of Towbin et al.31 and Batteiger et al.! SDSPAGE gellswere stained"
with Coomassie Blue or Periodate—Schiff reagent (Sigma Chemicals) and the
Western blots were reacted with hyperimmune sera from animals immunised
with filarial antigens and sera from W. bancrofti infected patients. The deve-
lopment . of Western blots was by ELISA using Peroxidase conjugated
antisera (Cappel Laboratories, Cochranville, USA) and 0.3% 4—chloro—1—-
napthol as substrate (Sigma Chemicals). :

2.18- ELISA in microtitre plates

Microtitre ' plate . ELISA. was carried out using Dynatech PVC round
bottomed plates (SDTCA showed better binding to PVC plates compared to
polystyrene). The antigen was coated in carbonate buffer pH 9.6, 0.06 M at
a predetermined concentration of 10 pg/ml and the reaction volume was
maintained at 100 ul per well. Sera were tested at both fixed and serial
dilutions. Peroxidase-linked anti-human IgM (Fc specific) and anti-human Ig
(IgA+IgM+IgG) were obtained from Cappel Laboratories, USA and urease-
conjugated anti-human IgG (affinity purified) was from Commonwealth
Serum Laboratories, Melbourne, Australia. ELISA - reactivity in peroxidase
ELISA was determined by reading absorbance at 492 nm (read on Titretek
plate reader). With IgG-urease conjugate, colour change to purple in 20
‘minutes was considered positive. e o

'2.14 DOT ELISA on Nitrocellulose

- A dot ELISA procedure was developed for the detectiqn of antigens in urine,
Five ul of urine or predetermined dilutions of antigen preparations were
spotted on to nitrocellulose paper and air dried. The unbound sites on the
paper were then blocked with bovine serum albumin’(BSA) and Tween 20 in
PBS (0.5% BSA,0.05%I20) at 37°C for 3 hours. The paper was then reacted
with hyperimmune sera followed by the enzyme-antibody conjugate and
colour developed with 3% 4—Chloro—1—Napthol (Sigma) in citrate buffer,
pH 5.0. - L : ' S

2.15 Polyethylene glycol—lmmunoradioinetry (PEGIRMA)
All radio-immunoprecipitations were carried out in polyStyrehe tubes (LPS,-

Lukham Ltd, England) coated with a 1% solution of gelatin. All reactions
were carried out in PBS containing BSA and Tween 20 (PBS, pH 7.4, 0.1 M;
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0.5% BSA; 0.05% Tween 20, PBS—BSA—T). 12510dme labelled antigens
(approx1mately 20,000 cpm/tube, final reaction volume, 0.5 ml) were
incubated in duplicate with different, serially diluted antisera at 37°C for 3
hrs and overnight at 4°C. An equal volume of 20% polyethylene glycol
(PEG, MW 6000, Sigma Chemicals) in PBS—-BSA—T20 was then added,

mixed well and mcubated at 4°C overnight. The tubes were then centrifuged
at 1000g for 10 minutes at 4°C and the precipitate washed (5 x times) with
cold 10% PEG in PBS. The radioactivity in the prec1p1tate was determined. -

3. Results

3.1 Composition of SDTCA and concentrated urines

The approximate concentrations of protein and carbohydrate in the 10% tri-
chloroacetic acid extract of adult S. digitata (SDTCA) were 300 ug/ml of
protein and 20 mg/ml of carbohydrate - (as glucose units) respectively
- {protein : carbohydrate ratio 1:66). SDTCA on SDSPAGE showed seven
- Coomassie Blue staining bands (molecular weight range I10K—100K).
Contrary to expectation, Periodate—Schiff staining was weak and showed
two broad bands of approximate molecular weight 50K—100K. More than
95% of total carbohydrate in SDTCA was in the excluded fraction by
sephadex G200 gel filtration. CDFilU contained 880 ug/ml of protein and |
400 pg/ml of carbohydrate as glucose units. On SDSPAGE, CDFilU showed 4 -
Coomassie Blue staining bands of molecular weight range 15K=75K and 2
bands of molecular weight 60K—70K with Periodate—Schiff reagent. CDNU
contained 790 ug/ml protein, 180 ig/ml carbohydrate and the same
SDSPAGE pattern-as CDFilU. Sephadex G200 gel filtration of CDNU and
CDFilU showed carbohydrates in the excluded fractnon and in the molecular
weight range 40—60K. ‘

3.2 Serum Antibody to SDTCA in W. bancro ftz' infeétions

The levels of antibodies reacting with antigen SDTCA in the sera ofa repre-
sentative group of W. bancrofti patients and non-filarial subjects are shown
in Table 1. Antibodies reacting with SDTCA were not filarial specific. Levels
of antibodies in filarial patients were not significantly different from those
« of non-filarial subjects. A relative absence of IgG antibody reacting with
SDTCA determinants was observed (Table 1). The levels of total antibody -
(IgG+IgM+IgE) reacting with SDTCA in ELISA correlated well with the level
of IgM antibody (Pearson’s R=0.63, p <.  0.05) but the total antibody did

" not correlate with the level of antlbodles other than IgM (IgG+IgA+IgE,
Pearson’s R 0.05, correlatlon not significant).



150 - - 8. Dissanayake and M. Amaratunga

Table 1.  Levels of antibodies reacting with SDTCA in ELISA in_‘a representative group
_ of Wuchereria bancrofti infected and control subjects.

Subject Group ' Anﬁbody Levels, ELISA OD 492 IgG antibody,
: - "Meant S.D. (% seropositive™*) Urease**
: ’ * No. positive

Total Ab. - IgM Ab.

‘ E‘lephanti.asis.b (N=16) 031+ o.o7v(12_) 0.19£0.12( 6) 5
Lymphoedema. (N=40) | 0.29£0.07 ( 7)‘ .’ 0.28;i 0.35 (10) 17
Microﬁlargmic. (N=5v) ' B . 0.24£0.09(-0) 0.19+0.06 (.6) .‘ 1
Nonendemic Conuél;. (N=16) 0.24 £ 0.08 v( '0)- | 0.15 £ 0.09 ( 6) 3

Pearsons’s Correlatlon between total am:lbody (Total, A492) and-IgM antibody (IgM,
»A492) for the total subjects R=0.63, p <0.05.

Pearson’s Correlation between total antibody (Total A492) and other antibody (Total,
‘ A492 IgM A492), R = 0.05, not 51gn1f1cant

*A 492 greater than mean + 2.SD of the non endemic control group was considered sero-,
positive,

** Urease Conjugated affinity purified anti-human IgG.

Serum antibodies in patients reacting with SDTCA were also investigated by
SDSPAGE-—Western blotting. Different patients’ sera showed different stai-
ning patterns and did not have any correlation with the disease type. The
Western blot bands were broad and diffuse and estimation of molecular
weight was difficult. Some filarial sera showed up to 6 bands of molecular
weight range 15k to 70k, while non-filarial sera detected up to 3 bands,
generally of molecular weight range higher than 60k. The bands of molecular
weight less than 60k appeared to be reacting only with filarial sera. Table 2
gives a representative summary of the results of SDSPAGE Western blotting.
The bands detected by Western blotting d1d not overlap with Coomassm blue
© staining ba.nds
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3.3 Reactivities of rabbit antisera to antigens SD2—4, SDTCA, NHSTCA,
CDFilU, human Ig and HIgCHO with SDTCA in ELISA ’

In Figure 1 are shown the relative ELISA reactivities of rabbit artisera to
SD2—4, TCA—soluble antigens of S. digitata (SDTCA), TCA soluble compo-
nents of normal human serum (NHSTCA), concentrated filarial urine
(CDFllU) ‘human Ig and human Ig carbohydrate (HIgCHO) with SDTCA. All
antisera showed reactivity w1th SDTCA as compared to normal rabbit serum.

Figure 1.
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Relative ELISA reactivities of rabbit antisera made against filarial antigens
and. human serum and urine components with SDTCA antigen. All assays

_ were performed in 5% normal goat serum, 0.5% bovine serum albumin and

0.05% tween 20. Each point represents the mean of 3 assays. Antigen SDTCA
was coated at 5 ug/ml. 1 = rabbit anti Sd2—4, 2 .= rabbit anti SDTCA,
3 = rabbit anti NHSTCA, 4 = rabbit anti CDFilU, 5 = rabbit anti human Ig,
6 = rabbit anti HIgCHO and 7 = normal rabbit serum pool. The conjugate
used was goat anti rabbit Ig—Peroxidase absorbed against CNBr—Sephatose
4B insolubilised human Ig.
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3.4 Reactivity of rabbit antisera to filarial antigens, human serum compo-
nents and human urine components with radiolabelled antigens as
determined by PEGIRMA

Radiolabelled human Ig (NHIg) and TCA—soluble components in normal
human serum (NHSTCA) when used as antigen in PEGIRMA reacted to the
same extent with rabbit antisera to human Ig, human Ig carbohydrates, TCA
soluble components in normal human serum (NHSTCA) and TCA soluble
antigens of S. digitata (SDTCA). However, radiolabelled SDTCA did not
show the converse reaction, possibly because the cross reacting epitope
bearing molecules were not radiolabelled. Similarly rabbit antisera to
‘concentrated filarial and non-filarial urines reacted with radielabelled human
Ig and NHSTCA. Antigens SDTCA and concentrated urines could not be
labelled by the Chloramine T method to the same specific activities as
human Ig and NHSTCA. This may account for the poor reactivity of SDTCA
and concentrated urines as antigens in PEGIRMA. These results are summa-
rised in Table 3. ' '

3.5 Dot ELISA with concentrated urines

The goat anti-rabbit Ig—peroxidase conjugate reacted with 100% of the
urines as detected by dot ELISA, and this reactivity was abolished when the
conjugate was absorbed with human Ig (Table 4). Rabbit antiserum to
SDTCA detected reactive components in 26% of the filarial urines and 12%
of non-filarial urines. Greater part of this reactivity of the rabbit anti—
SDTCA antiserum with urine ,was abolished when the anti-SDTCA
antiserum was absorbed with CNBr—Sepharose 4B—insolubilised human Ig.
The residual reactivity with normal urines could not be removed by exhaus-
tive and repeated absorption of the antiserum (see discussion). The
antiserum to human Ig carbohydrate showed similar reactivity. These results
are summarised in Table 4. The dot ELISA reacting components in concen-
trated urines were restricted to the excluded fractions in Sephadex G200 gel -
filtration (data not shown).

4. Discussion

Studies on carbohydrate antigens of filarial parasites are relatively scarce.
However the few reports available -4,5,6,8,25,26,32 indicate that carbo-
hydrates form an important group of antigens in filarial infections. .

_ The 10% trichloroacetic acid soluble molecules of adult S. digitata
were predominantly carbohydrate (protein: carbohydrate = 1:66). Although
serum aritibodies reacting with these carbohydrates could be detected in
W. bancrofti infections, the differences between the antibody levels of
filarial patients and non-filarial subjects was not sufficient to be of diagnostic
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value. However, as observed in Western blot analysis, certain filarial specific
‘epitopes are hkely to be present in this complex mixture. Attempts to isolate
-such eprtopes have so far been unsuccessful.

The antibodies in W. bancrofti mfecuons reacting w1th detennlnants
in SDTCA as determined by ELISA were predominantly IgM. The levels of
- total antibody showed a significant correlation with the level of IgM anti-
bodies. Such dominance of IgM antibody responses has been reported in.
brugian filanasr&17 -

Immunoprec1p1tat10n results summarised in Table 3 demonstrate that
rabbit antisera to human Ig, human Ig carbohydrates and 10% TCA extracts
- of normal human serum and the filarial parasite S. digitata show antigenic
_cross reactivity. Similarly, radiolabelled human Ig and 10% TCA extract of

normal human serum showed comparable reaction with antisera to human Ig
and carbohydrates of the filarial parasite S. digitata. The comparable
reactions observed with the rabbit antiserum to-human 1mmunoglobuhn
- cartbohydrates show that the cross reacting eprtopes were present in the
- carbohydrate fractions.

‘ The observed cross reactivities between immunoglobulins and parasite
derived carbohydrates were not due to contaminating cattle immunoglo-
bulins which could have been present on the parasite surface. Adult
-S. digitata dwells in the peritoneal cavity and as such are not exposed to
- serum immunoglobulins. We were unable to detect cattle Ig in concentrated
. washings of the parasites. Also, cryostat sections of the parasite did not
show detectable starmng of unmunoglobuhns by immunofluorescence.

Table 4 shows that urines of some filarial patients and non-filarial
subjects contained substances that reacted with antisera to immunoglobulins,
Ig carbohydrates and parasite carbohydrates While it is very likely that
certain filarial antigens are excreted. in urine,®2¢ we are unable to explain
* the residual reactivity seen with non- ﬁlanal urines. The possibility of sub-
clinical infection is unlikely in these subjects. Although most of these reacti-
vities could be abolished by “absorption with insoluble immunoglobulins
(evidence of antigen sharing), 5—8% of the urines remained positive even
after several absorptions. We have consistently observed that certain urines
contain molecules. reacting with anti-immunoglobulin sera’ (apparently not
species spec1ﬁc) which could not be removed by absorption agamst insoluble
Ig. A possible explanation is that these epitopes are hidden in the intact
molecule, but are expressed in the catabolic products It is also possible that
these are denved from other tissue components.”

v The findngs in. thls report extend the previous studies on host antigen
sharing?:16,19—=24,27-30 , heterologous 1mmunoglobulm carbohydrates.
‘This has not been reported previously. Such ‘cross reachng molecules were
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present in both blood serum and urine. These molecules are hkcly to affect |
the specificity and sen51t1v1ty of unmunodlagnostlc tests, particularly when
antigen determination is attempted.”" '
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