Ann. Soc. belge Méd. trop.
1978, 58, 103-109

USE OF FREEZE-DRIED TRYPANOSOMES
IN THE INDIRECT FLUORESCENT ANTIBODY TEST
FOR THE SERODIAGNOSIS OF SLEEPING SICKNESS
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Summary — A technique is described for the preparation of a stable, standardized try-
panosomal antigen for the serodiagnosis of Gambian sleeping sickness by the indirect
fluorescent antibody test. The method is based upon DEAE-cellulose column-separation
of trypanosomes from parasitized rat blood, mild fixation with formaldehyde and Iyophiliza-
tion. The value of the freeze-dried antigen was confirmed by testing 58 sera from patients
with T. b. gambiense infection and 30 control sera.
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Introduction

The value of the indirect fluorescent antibody test (IFAT) for the sero-
diagnosis of sleeping sickness has been demonstrated by several inves-
tigators (e.g. Sadun et al., 1963; Courtois and Bideau, 1966; Bailey et al.,
1967; Wéry et al., 1970 a, b; Frezil et al., 1974). The need for a stable and
standardized antigen however still exists. The purpose of the present study
was to evaluate the diagnostic potential of formaldehyde-treated, lyophilized
trypanosomes as compared to antigens prepared in a more conventional
way.

Materials and Methods

Trypanosomes

A clone population of the variable antigen type AnTat 8, derived from
stabilate EATRO 1125/LUMP 581 (Van Meirvenne et al., 1975, 1977) was used
throughout the present work. Stabilate EATRO 1125 is the 13 th passage
material of a stock of T.b. brucei isolated from a bushbuck at Mavubwe,
Uganda, in 1966.

Sera

Two main groups of sera were examined. The first group consisted of
sera of 58 zairese patients infected with 7. b. gambiense, as confirmed by
demonstration of trypanosomes either in blood or in lymph fluid. The
second group of sera was collected from 30 Zairians apparently free of
sleeping sickness but possibly suffering from other parasitic diseases.

Preparation of conventional antigen

Working quantities of trypanosomes were obtained by infecting mice
with stabilate material and subinoculation every 2d or 3d day. Parasitized
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blood was collected by cardiac puncture on heparin (20 U per ml blood)
and diluted with saline (NaCl 0.145 M) to a concentration of approximately
50 X 108 trypanosomes per ml. This suspension was dropped onto Teflon-
coated multispot slides (Wellcome/PTFE) with a finely drawn-out Pasteur
pipette and immediately sucked-up again, thus leaving a thin film. The slides
were dried for one hour in a cold air-stream and were used on the same
day. :

Preparation of freeze-dried antigen

Using parasitized mouse blood, rats were inoculated intraperitoneally
with about 50 X 10° trypanosomes. Three days later the parasites were
separated from the blood by DEAE-cellulose chromatography using PSG
buffer 6 : 4 (Lanham, 1968). The organisms were spun down, resuspended in
100 volumes of cold PSG buffer and washed twice by centrifugation (4 °C,
15 min, 1,400 g). A suspension in PSG of about 200 X 10°% trypanosomes
per ml was prepared. This suspension was added to an equal volume of a
cold formaldehyde solution (2 per cent w/v in PSG) and gently mixed on a
magnetic stirrer for 20 hours at 4 °C. Excess formaldehyde was removed
by centrifugation as above and two washes in cold phosphate-buffered
saline (PBS) pH 7.2, at 4 °C. A suspension in PBS containing approximately
50 X 10° trypanosomes per mi was prepared, dispensed per 0.5 ml in
ampoules, snap-frozen at — 80°C in a dry-ice/alcohol bath and freeze-
dried. The ampoules were sealed under vacuum and stored at — 20 °C.

The antigen was reconstituted 15 minutes prior to use by adding 0.5 ml
distilled water per ampoule. The trypanosomes were homogeneously
dispersed with a Pasteur pipette. Multispot slides were loaded with the
suspension as described above, air-dried for one hour and used on the
same day.

Immunofluorescent antibody test

Phosphate -buffered saline (PBS), pH 7.2, was used as diluting and
washing medium. The antigen was rehydrated for 15 minutes by adding
one drop of PBS to each spot. PBS drops were removed with a Pasteur
pipette. Serum dilutions 1:20, 1:40,1:80,1:160 and 1: 320 in PBS were
applied on both kinds of antigen and were allowed to react for 30 minutes.
Slides were washed by 3 dips in PBS and 2 successive baths for 5 minutes.
Excess buffer was shaken off and the Teflon-coated areas were dried with
blotting paper. One drop of a FITC-conjugated caprine-anti-human Ig
serum (BBL-BioQuest), diluted 1: 25 in a solution of Evans blue (1 : 10,000
in PBS), was dropped onto each spot and allowed to react for 30 minutes.
After a second washing procedure, the slides were mounted with a 50 per
cent glycerol-PBS solution.

Readings were made using a Leitz Orthoplan microscope (10 X 40),
Ploem illumination, a mercury vapour lamp and a KP 490 excitation filter.

Intensity of fluorescence was scored as ++ + (strongly positive),
++ (positive), + (weakly positive) or — (negative). The highest serum
dilution still giving a + result was considered as the end-titre.
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Results

A difference in the pattern of fluorescence staining was observed
between the two types of antigen. With conventional antigen the fluorescence
was distributed all over the organisms whereas the reaction on the lyo-
philized trypanosomes was localized mainly ai the cell periphery.

The end-titre ranges of the sera from groups 1 and 2, obtained with
freeze-dried and conventional antigens respectively, are shown on figures
1 and 2.
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Figure 1.

End-titres of 58 sera of patients with T. b. gambiense (Group 1)
and 30 control sera (Group 2) obtained with freeze-dried antigen.
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Figure 2.

End-titres of 58 sera of patients with T. b. gambiense (Group 1)
and 30 control sera (Group 2) obtained with conventional antigen.
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The 58 sera from patients infected with T.b. gambiense were all IFAT-
positive. With conventional antigen the end-titres ranged from 1: 80 to
higher than 1 : 320. The end-titres obtained with lyophilized antigen ranged
from 1 : 40 to at least 1 : 320 and for most serum samples were one twofold
dilution lower than the titres obtained with conventional antigen.

The 30 sera of the control group yielded end-titres ranging from 1 : 20
(14 sera) to 1: 40 (16 sera) with conventional antigen. With lyophilized
antigen, 15 sera gave a negative reaction at 1: 20 and 15 sera reacted
positively up to this dilution.

In conclusion, the specific threshold dilution for the conventional antigen
was between 1 : 40 and 1 : 80 and between 1 : 20 and 1 : 40 for the lyophilized
antigen.

The reproducibility of the results presented above was not extensively
studied but, upon testing 5 positive and 2 negative reference sera on 4
different occasions, the end-titres differed by not more than one twofold
dilution.

Reproducibility of antigen quality was checked by testing the same
reference sera on 3 different batches of antigen. No significant differences
were observed (Table 1).

TABLE 1

End-titres of 5 positive (Nos. 1-5) and 2 negative (Nos. 6-7) reference sera
obtained with 3 different batches of freeze-dried antigen

Serum No. Batch No. 1 Batch No. 2 Batch No. 3
1 80 40 30
2 160 80 160
3 160 160 160
4 160 160 160
5 320 320 320
6 < 20 < 20 < 20

7 < 20 < 20 < 20

In"order to evaluate the stability of the freeze-dried antigen at various
temperatures, the following experiment was carried out with the same batch
of antigen. Two months after preparation and storage at — 20°C, some
ampoules were left for 11 months at temperatures fluctuating between
4+ 15°C and -+ 45°C. Other series of ampoules which had been stored at
— 20° for 1 year were kept at + 25°C, + 37°C or + 50°C for periods of
1 to 7 weeks. Five positive and 2 negative reference sera were tested on
all these reagents and the end-titres were compared to those obtained
with antigen stored at — 20°C. Table 2 shows that storage at higher
temperatures sometimes resulted in a decrease of the end-titres by one
twofold dilution.
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Discussion

In view of the problems encountered with conventional methods of
preparation and preservation of trypanosomal antigens, the technique of
formaldehyde fixation and freeze-drying may have several advantages.

The use of lyophilized antigen avoids the need for infected animals being
available permanently. Standardized antigen can thus be prepared in a
central laboratory and supplied to rural laboratories.

The reagents remain stable at — 20 °C for at [east one year. Storage at
temperatures up to 50°C for several weeks results in a minor loss of
reactivity. This suggests that such material could be used under field
conditions, thus providing a means to bridge the gap between a sophis-
ticated diagnosis technique — restricted so far to well-equipped laboratories
— and its use by laboratories devoid of adequate facilities.

It is not yet clear whether antibodies detected by the IFAT with
lyophilized material react with the variable antigens .only or with common
trypanosomal antigens too. The presence of an intense fluorescence reac-
tion at the cell periphery suggests that variant-specific antibodies could
be involved. Further experiments are in progress to investigate this problem.
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Gebruik van gelyofiliseerde trypanosomen in de indirekte fluorescentietest voor serodia-
gnose van Gambiaanse slaapziekte.

Samenvatting — Er wordt een methode beschreven voor de bereiding van een stabie!
trypanosomenantigeen dat geschikt is voor serodiagnose van Gambiaanse slaapziekie door
indirekte fluorescentietesten. De methode steunt op afscheiding van trypanosomen uit bloed
van geinfekteerde ratten op DEAE-cellulose, fixatie met formo!l en lyofilisatie. De waarde
van het antigeen werd bevestigd door het testen van 58 sera van patiénten met T.b. gam-
biense-infektie en 30 kontrole sera.

Emploi de trypanosomes lyophilisés dans la réaction d’immunofluorescence indirecte pour
le sérodiagnostic de la maladie du sommeil a 7. b. gambiense.

Résumé — La préparation d'un antigéne stable pour le sérodiagnostic de la trypanoso-
miase humaine Africaine par immunofluorescence indirecte est décrite. La technique con-
siste a séparer des trypanosomes du sang de rats parasités sur DEAE-celiulose, les fixer au
formol et les Iyophiliser. La valeur de I'antigéne a été confirmée par I'examen de 58 sérums
de patients infectés par T.b. gambiense et de 30 sérums de controle.
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