FLOTAC technique

Faecal egg count (FEC) techniques are widely used for parasitological diagnosis in
humans and animals. They are also used to measure the prevalence and intensity of
infections for epidemiological surveys, to quantify the efficacy of chemotherapies, and to
detect anthelmintic resistance. All coprological counting or estimating techniques assess
the number of parasitic elements (eggs, larvae, oocysts, cysts) per gram of faeces
(EPG/LPG/OPG), and are based on the microscopic examination of an aliquot of faecal
suspension from a known volume of a faecal sample. A novel multivalent faecal egg count
method, the FLOTAC technique, has been described recently both for human and
veterinary medicine (Cringoli, 2006). This method is facilitated by the FLOTAC apparatus
(Fig. 1), which has been designed to carry out flotation in a centrifuge, followed by a
transversal cut (i.e. translation) of the apical portion of the floating suspension. The
FLOTAC technique allows quantification of eggs and/or larvae of nematodes and
trematodes as well as cysts and oocysts of intestinal protozoa in up to 1 g of faeces or
even more. It should therefore considerably improve the sensitivity of the “classical’
diagnostic tools in veterinary parasitology, as the McMaster technique, the Wisconsin

technique, the sedimentation technique, etc.

Fig. 1. The FLOTAC apparatus under the microscope.

The FLOTAC apparatus is a cylindrical-shaped device composed of three principal
physical components: the body (Fig. 2a), the translation disc (Fig. 2b), and the reading
disc (Fig. 2c), and of other auxiliary physical components. The FLOTAC apparatus holds
two sample flotation chambers, 5 ml each, for a total volume of 10 ml (Fig. 2d), with two

ruled grids (Fig. 2e). Each grid (18x18 mm) contains 12 equidistant ruled lines that are



transparent, and hence permit the counting of parasitic elements under them. Where the
dilution of faeces is 1 in 10, the reading of 2 grids (total volume is 10 ml = 1.0 g of faeces)
permits an analytic sensitivity of 1 EPG/LPG/OPG,; the reading of 1 grid (total volume is 5
ml = 0.5 g of faeces) permits an analytic sensitivity of 2 EPG/LPG/OPG.

Fig. 2. The three principal components of the FLOTAC apparatus: the body (a), the
translation disc (b), and the reading disc (c); the two sample flotation chambers (d); the

ruled grids (e).



The FLOTAC technique is multivalent since it permits the simultaneous coprological
analysis of several helminths and protozoa. This issue is of relevance because multiple-
species parasitic infections are the rule rather than the exception in livestock throughout
the world and hence a combination of different diagnostic approaches is usually required.
For example, in the diagnosis of sheep parasites, the use of the FLOTAC apparatus
combined with the use of two flotation solutions (one at low density in one chamber and
one at high density in the other chamber of the FLOTAC - analytic sensitivity = 2
EPG/LPG/OPG) permits the detection and counts of at least the following 15 parasitic
elements: oocysts of Eimeria, eggs of gastrointestinal (Gl) strongyles, Nematodirus spp.,
Strongyloides spp., Trichuris spp., Skrjabinema spp., Dicrocoelium dendriticum, Fasciola
hepatica (ghosts), Paramphistomidae (ghosts) and Moniezia spp., and larvae of
Dictyocaulus filaria, Muellerius capillaris, Cystocaulus ocreautus, Neostrongylus linearis
and Protostrongylus rufescens.

The FLOTAC apparatus is also very useful in order to recover parasitic elements after
flotation. In fact, after the centrifugation, translation (and reading), the whole floated
suspension (about 1 ml), which is clean and contains the parasitic elements, can be
aspirated by a pipette.

The FLOTAC technique described permits the count of the helminth eggs, helminth larvae
and protozoa oocysts and cysts present in 1 g of faeces. This technique does not require
the extrapolation that is necessary when using other techniques, e.g. the standard or
modified McMaster technique. In addition, since the FLOTAC technigue examines a large
amount of faeces (suspended in 10 ml), its analytic sensitivity is high and thus, it is less
likely to give false negative results. This is very important because many types of research
require highly reliable FECs; for example, studies of the efficacy of anthelmintics, clinical
vaccine trials, studies of helminth resistance, and studies of host resistance. The FLOTAC
technique is not limited to the FEC in sheep. The technique can also be used for
diagnosing helminths and protozoa in other domestic ruminants, as well as in wild
ruminants, horses (Campbell et al., 2007; Davies et al., 2007), rabbits (Rinaldi et al.,
2007a), pets (Rinaldi et al., 2007b), birds, and humans (Utzinger et al., 2007).

There is a clear need for the standardization of FEC techniques. The accuracy of the FEC
in terms of how well the observed values agree with the true values depends on 3 main
factors: 1) the analytic sensitivity in terms of the maximum volume of the instrument (slide,

apparatus, etc.); 2) the choice of the flotation solution, since solutions vary with respect to



density, capability to float parasitic elements and debris, negative impact on parasitic
elements, production of bubbles, and clarity; and 3) the care with which the procedures
(weighing, dilution, filtration, loading, etc.) are carried out on the faecal sample.

Due to the high analytic sensitivity and reliability of the FLOTAC technique, it is one of the

candidate for the standard FEC technique.

FLOTAC technique — Standard Operating Procedure

1) Weigh a minimum of 10 g of faeces

2) Add tap water (dilution ratio = 1: 10)

3) Homogenize

4) Pour the suspension through a wire mesh screen with an aperture of 350 um
5) Place 10 ml of the filtered suspension in a tube = 1 g of faeces

6) Centrifuge at 1.500 rpm x 3 min

7) Discard the supernatant

8) Fill the tube with the flotation solution up to 10 ml

9) Mix the suspension in the tube

10)Fill the two chambers of the FLOTAC apparatus using a pipette
11)Centrifuge the FLOTAC at 1.000 x 5 minutes

12)Translate the FLOTAC and count the parasitic elements under the microscope
13)No multiplication factor is needed

FLOTAC technique — Equipment needed

1) Cups or beakers

2) Wire mesh screens

3) Tubes (15 ml)

4) Flotation solutions

5) FLOTAC apparatus

6) Manual or electric centrifuge

7) Optical microscope
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