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The application of the indirect fluorescent
antibody test to samples of sera and dried blood from
cattle in the Lambwe Valley, South Nyanza, Kenya
T. ASHKAR & M. OCHILO 2

The indirect fluorescent antibody test (IFT) has been used on a number of occasions
to determine the level of trypanosonal antibodies in herds of cattle. In the study reported
here, comparisons were made between IFTs applied to diluted cattle sera and to dried
whole blood on filter paper, and between these studies and the results of a parasitological
survey. The results showed that sera diluted 1: 160 gave IFT responses similar to those
obtained from dried blood spots. However, neither test could be used for the diagnosis
of individual trypanosome infections, although the IFT was clearly of value in indicating
whether or not a herd of cattle had a history of exposure to infection.

The indirect fluorescent antibody test (IFT) devel-
oped by Bailey et al. (1967) has been used on several
occasions to determine the level of trypanosomal
antibody in herds of cattle in Africa, particularly
in areas where little or nothing is known of the
tsetse situation. This information is required for
planning treatment and prophylaxis programmes.
The primary objectives of the studies reported

here were to evaluate the IFT as a diagnostic tech-
nique when applied to diluted cattle sera and to
dried whole blood spots, and to compare the find-
ings with concurrent parasitological studies of a
sample of cattle exposed to natural trypanosome
challenge.
Serum and whole blood samples were obtained

from 411 cattle in the Wiga settlement area of the
Lambwe Valley, South Nyanza District, Kenya.
Descriptions of the area and of the animal trypano-
somiasis situation have been given by Allsopp &
Baldry (1972) and by Robson & Ashkar (1972),
respectively.

MATERIALS AND METHODS

Parasitological investigations
Thick and thin films from jugular vein blood,

thick films from ear vein blood, and smears from
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prescapular gland fluid were made, stained with
Giemsa stain, and examined under oil immersion.
At least 200 different fields were examined. PYaired
mice were inoculated with 0.5 ml of jugular blood,
and wet blood films were subsequently made from
the inoculated animals on alternate days for 40 days.

Collection of samples for IFT examination

When blood samples were taken for parasitological
examination, a 20-ml sample of jugular blood was
also collected. After the serum had separated from
the cells, doubling dilutions of 1: 80, 1: 160, and
1: 320 were prepared in phosphate-buffered saline
(PBS) at a pH of 7.2-7.3.

Blood spots were collected on Whatman No. 4
filter paper and stored in a desiccator. When the
dried blood samples were needed for testing, 3-mm-
diameter disks were cut from the filter papers by
means of a leather-punch.

Preparation of antigen slides for the IFT

The antigen was a preparation of Trypanosoma
brucei 8 and rat blood collected from the tail when
the animal had a heavy parasitaemia. Thin films
were made on glass slides and fixed by gentle
heating or by immersion in 1/100 N hydrochloric acid.

3Isolate MRC 250, isolated from Glossina pallidipes at
Kiboka, eastern Kenya. The identification had been con-
firmed by the blood incubation infectivity test of Rickman &
Robson (1970).
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Preparation of the conjugate for the IFT

One ml of commercially prepared, labellied, anti-
bovine immunoglobulin 1 was made up to 5 ml with
sterile PBS, dispensed in 0.1-ml quantities, and
stored at -20°C until it was required. Before the
test, each 0.1-ml quantity of conjugate was further
diluted with 3.9 ml of PBS.

The test

The antigen slide was carefully examined and
then seven rings were made by means of a diamond
pencil on the underside of the slide underneath
areas where the blood film appeared to be most
evenly distributed. Each slide was numbered.

Single drops of serially diluted sera were pipetted
on to the film to coincide with the inscribed rings.
Two sets of sera were applied to each slide, the
seventh inscribed area being used as a control with
the conjugate alone. The prepared film was then
placed in a humid chamber at room temperature
(25°-30°C) for 20 minutes.
When dried blood was examined, single drops

(0.025 ml) of sterile PBS were applied to drops of
serially diluted sera on glass slides, giving a dilution
of approximately 1: 40. The 3-mm disks were then
placed on top of the drops and the prepared slides
were placed in a humid chamber at room tempera-
ture (25°-30°C) for 1 hour. The slides were then
washed twice for 5 min in PBS, air-dried, and
stained by placing a drop of conjugate over each
ringed area. The slides were allowed to stain in the
humid chamber for 20 min, and were then washed
twice for 5 min in PBS and air-dried. The stained
films were examined under a fluorescent microscope
fitted with a 200-W mercury lamp, a dark field con-
denser, and the required filters (BG 38, BG 12 of
5 mm, and a suppressing filter of 530 nm).
Known positive and negative sera were retested

with the conjugate every day and, if appropriate,
determinations of the unknown sera were made.
Fluorescence was arbitrarily graded from + to
+ + + +, the latter being very bright. On the advice
of M. P. Cunningham (personal communication,
1969) and J. P. J. Ross (personal communication,
1969), a serum was regarded as positive if it pro-
duced fluorescence at a dilution of 1: 160. Blood
spots were considered positive if they produced a
clear, uniform fluorescence graded + +.

1 An international group of experts has recommended
that the term " immunoglobulin " be used instead of " gamma-
globulin" (Immunochemistry, 9, 597).

RESULTS

Data presented in Table 1 show that there was
a fairly close correlation between the results for
sera tested at a 1 : 160 dilution and for blood spots
(69.8% and 65.0% positive results, respectively).

Table 1. IFT results for serially diluted sera and dried
blood spots

Sample No. of Positive Negative
smls No. % No. %

serum,1 :80 dilution 411 343 83.5 68 16.5

serum,1 : 160 dilution 411 287 69.8 124 30.2

serum, 1: 320 dilution 411 216 52.3 195 47.4

blood spots 411 267 65.0 144 35.0

However, relationships between sera and dried blood
were less close for individual samples. Of the 411
samples tested, 208 (56.0 %) gave positive IFT results
when tested as serum and as blood spots, 79 (19.2%)
were positive in serum tests only, and 62 (15.0%)
were positive in dried blood tests only. These ano-
malies may have been caused by a deterioration of
some of the samples during storage between August/
September 1969 and June 1970.
Of the 47 infections found by parasitological

examination (Table 2), positive IFT results were
given by 42 (89.4%) sera and 40 (85.1 %) blood
spots. This may appear to be a disappointing result,
but it must be borne in mind that only a T. brucei
antigen was used and that, although some degree
of cross-reaction occurs between antigen and anti-
bodies of different species of trypanosome, the
result is not as marked as in the homologous
reaction.

All cattle with confirmed T. brucei infections
gave positive results in IFTs on sera and 87.5%
were positive in IFTs on dried blood. T. vivax and
T. congolense gave positive results in 84.0-88.0% of
tests with both sera and dried blood spots (Table 2).

Table 3 shows the results of analysing the IFT
results and parasitological findings in relation to the
age and sex of the 411 cattle examined. Positive IFT
results were most frequently encountered in castrated
adult cattle. In the other types of cattle, the fre-
quency of positive IFT reactions declined through
adult females to adult males, female calves, and
male calves, the same result being obtained with
both sera and dried blood samples.



INDIRECT FLUORESCENT ANTIBODY TEST FOR TRYPANOSOMAL ANTIBODIES

Table 2. IFT results for serum samples (1 : 160 dilutions) and for dried blood spots,
compared with parasitological findings in 47 cattle infected with pathogenic trypano-
somes

No. of para- Positive I FT reactions Positive reactions
Species of trypanosome sitologically in sera in blood spots

confirmed
cases No. % No. %

T. vivax 14 12 85.7 12 85.7

T. congolense 25 22 88.0 21 84.0

T. brucel 5 5 100.0 4 80.0

T. congo/ense + T. bruceia 3 3 100.0 3 100.0

totals 47 42 89.4 40 85.1

a Concurrent infection.

Table 3. IFT results for serum samples (1 :160 dilutions) and for dried blood spots,
compared with parasitological findings in cattle, according to the sex and age

Positive IFT reactions Positive IFT results Parasitological finding
Cattle Total no. in sera for blood spotstested

No. % No. % No. %

adults

males 79 57 72.2 51 64.6 15 19.0

females 167 127 76.0 117 70.1 17 10.2

castrates 53 43 81.1 40 75.5 4 7.5

total adults 299 277 75.9 208 69.6 36 12.0

calves

male 43 19 44.2 22 51.2 5 11.6

female 69 41 59.4 37 53.6 6 8.7

total calves 112 60 53.6 59 52.7 11 9.8

grand total 411 287 69.8 267 65.0 47 11.4

Although the IFT results confirmed the parasito-
logical finding that adult cattle were more exposed
than calves to trypanosomiasis, there were no other
similarities between the results of the two approaches.

DISCUSSION

The results reported above clearly show that
although the IFT detects a large proportion of
overt trypanosome infections in cattle, it is not
suitable as a diagnostic technique for detecting infec-

tions in individual animals. This is because the IFT,
being a very sensitive test for the presence or absence
of circulating trypanosomal antibodies, also gives
positive reactions to cryptic infections and to pre-
vious infections that have been cured. The IFT may
therefore be useful during epizootiological investiga-
tions to determine whether or not a population of
cattle has a history of exposure to trypanosomiasis.
It cannot, however, provide a true indication of the
current disease situation.
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RPSJUMt

APPLICATION DE L'EPREUVE D'IMMUNOFLUORESCENCE INDIRECTE A DES ECHANTILLONS
DE SERUM ET DE SANG SECHE PRELEVES CHEZ DES BOVINS DANS LA VALLIE

DE LA LAMBWE, NYANZA DU SUD, KENYA

On a examin6 par 1'6preuve d'immunofluorescence
indirecte (IF) des 6chantillons de serum et de sang
s&eh sur papier filtre obtenus chez 411 bovins appar-
tenant & un troupeau de la r6gion de Wiga, dans la
vall6e de la Lambwe. Les serums ont ete etudies aux
dilutions de 1: 80, 1: 160 et 1: 320.
Pour 1'ensemble des epreuves, on a relev6 une concor-

dance satisfaisante des r6sultats obtenus en utilisant le
sang sech6 ou le serum dilu6 A 1: 160, avec respective-
ment 65,0 et 69,8% de reactions positives. Cependant,
la corr6lation est apparue beaucoup moins nette lorsqu'on
a analyse les r6sultats des epreuves pratiquees sur du ma-
teriel de l'un et l'autre type provenant d'un meme animal.
On a aussi compare les r6sultats des 6preuves IF et

les donnees fournies par les examens parasitologiques

courants. Les 6preuves pratiqu6es avec les serums dilues
au 1: 160 ont et6 positives dans 89,4% des cas d'infec-
tions diagnostiquees parasitologiquement; avec les echan-
tillons de sang seche, elles l'ont 6t6 dans 85,1 % des cas.
Cependant, de nombreuses reactions IF positives ont
e enregistr6es avec des specimens provenant d'animaux
chez lesquels les examens parasitologiques ne decelaient
aucun trypanosome.

Selon les auteurs, les epreuves IF permettent de
depister une forte proportion des infections aver6es chez
les bovins, mais elles ne se pretent pas au diagnostic
des cas individuels. Leur interet reside dans leur sensi
bilite pour la detection des anticorps specifiques qui
permet d'etablir si, a un moment donn6, un troupeau
de bovins a ete en contact avec des trypanosomes.
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