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ABSTRACT

Aim: This study was carried out to compare the diagnostic efficiency of direct smear, floatation, and
sedimentation methods for intestinal parasites in order to come out with a simple, precise and
affordable method.

Study Design: Cross-sectional study was used where faecal samples on indigenous goats and
sheep were used. A total number of 120 samples were collected from the intestinal tract of goats
and sheep slaughtered. 60 faecal samples were collected from each of the two ruminants
accompanied by identification using masking tape on each polythene bag. Parameters such as age
and sex of the goats and sheep were observed.

Place and Duration of Study: The study was conducted in Gombe township abattoir where small
ruminants are mostly slaughtered without inspection from April to June, 2016.

Methodology: Direct smear using normal saline preparation, Sedimentation method and Floatation
method were used for identification of parasites.

Result: Out of the 120 faecal samples examined, 97(80.8%) were positive for parasitic infections.

*Corresponding author: E-mail: ezra.abba@gmail.com;
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The sensitivity indicated that Floatation techniques had the highest percentage of 50%, followed by
Sedimentation with 36.6% and direct smear had the least with 13.4%.

Conclusion: The sensitivity of the three methods indicated that Floatation method is the best and
even far better when compared to the conventional Direct smear. We therefore recommend the use
of floatation method for easier and more authentic results.

Keywords: Direct smear; floatation; sedimentation; parasite; ruminants; Gombe.

1. INTRODUCTION

Organisms that live on other organisms (referred
to as their host) and benefit from these
organisms for all or part of their lifecycle and
metabolic requirements are called parasites [1].
Parasitic diseases caused by intestinal parasite
are a major health problem in livestock in the
developing countries. Majority of these infections
with parasites results in malnutrition, loss of
appetite, emaciation, diarrhea, gastrointestinal
pain, and even the eventual death of the animals
[2,3].

To diagnose gastro-intestinal parasites of
ruminants, the parasites or their eggs/larvae
must be recovered from the digestive tract of the
animal or from faecal material [4]. In the course
of ascertaining the actual parasite responsible for
any infection associated with the intestinal tract,
faecal examination is the basis for diagnosis. The
techniques commonly used for faecal
examination among others are direct smear,
Baerman technique, nigrosine methylene blue,
floatation and sedimentation techniques. They
are all aimed at detecting the rate of infections of
the animals [4]. Direct smear method is useful for
the observation of motile protozoans, tropozoites
and the examination of cellular exudates, but is
not recommended solely for the routine
examination of suspected parasitic infections
even though it is quick to prepare, and is less
expensive when compared with the floatation
and sedimentation methods [5]. Hence only a
small particle of faeces can be examined and
thereby giving limited efficiency as the only
shortcoming of the direct smear technique. The
floatation method gave the best
concentration since they collect all parasitic
elements on the surface of the dilution fluid. All
floatation techniques take advantage of the
difference in buoyancy of parasites [6].
If some faeces are suspended in water, the eggs
and solid faecal particles will settle out allowing
the supernatant to be decanted. In
general, techniques based on the floatation
principle work well for nematodes and cestode

eggs but fail to float some trematode eggs and
distort certain nematode larvae beyond
recognition [7].

Sedimentation technique is often used as a
qualitative method and is not very reliable in
estimating the intensity of an infection partly due
to the need for a certain skill in removing the
eggs from the solution. However, the method is
especially useful because it allows rapid
examination of the relatively large amount of
faeces and hence is searching enough to detect
quite low grade infection [7]. This study presents
diagnostic techniques within the reach of most
laboratories to identify and quantify parasite
infections from the examination of faecal
material. Internal parasites are a significant
threat facing today’s small ruminant producers.
Problems associated with parasites, particularly
those of the gastrointestinal tract of sheep and
goats can cause irreversible damage or even
death to the animal, reduced performance and
economic loss for the producer [6]. Animals that
are overburdened with parasites can be hindered
in their reproductive performance, experience
reduced growth rates, and become less
productive overall, whether their purpose be
meat, fiber, or milk [6]. Against this background,
the aim of this study is to compare the diagnostic
efficiency of the above three methods for
intestinal parasites in order to effectively control
disease in animals. It is of utmost importance to
have an ideal technique to both animal scientists
and the people which is simple, with a view of
getting  accuracy, simplicity, and  cost
effectiveness.

2. MATERIALS AND METHODS

2.1 Study Design

The study was conducted in Gombe township
abattoir where small ruminants are mostly
slaughtered without inspection. Gombe town is
the capital of Gombe State in North eastern
Nigeria. A total number of 120 samples were
collected from the intestinal tract of goats and




sheep slaughtered. 60 faecal samples of 5g each
were collected from each of the two ruminants
accompanied by identification using masking
tape on each polythene bag. The number and
sex of each animal was recorded on the
individual faecal sample polythene. The faecal
samples were carefully preserved in flask
containing ice packs and transported to
helminthology laboratory, of the National
Veterinary Research Institute, NVRI Vom,
Plateau state. Each sample was subjected to
direct smear, floatation and sedimentation
methods respectively as described by Pam et al.

(8]
3. RESULTS AND DISCUSSION

3.1 Results

Out of the 120 samples examined, 97(80.8) were
positive for parasitic infection. The total number
of parasites ova or cyst detected by each method
and the distribution of the parasites in the two
ruminant’s specie was determined as shown in
Table 1. The modified direct smear had 24(20%),
sedimentation method 69(57.4%) and floatation
method 90(75%).

Figs. 1-4 highlights the eggs of parasites
detected in various methods used for the study.

3.1.1 Sensitivity

The sensitivity of the methods was calculated
similar to that of Sheyin et al. [9]. For each
method, sensitivity equals to total number of
eggs or cyst in all positive sample / total number

Abba et al.; SAJP, 2(3): 1-7, 2019; Article no.SAJP.48024

of positive samples (Table 3). Floatation method
had the highest 38.3, followed by sedimentation
with 23.1 while the modified direct smear had the
lowest 0.9.

Table 2 shows the number and types
of the different parasites in the two ruminant
species.

3.2 Discussion

More parasites were isolated through Floatation
method because of the specific gravity of
saturated salt solution (NaCl). The salt solution
used for this technique was favorable for the
specie of parasites isolated which agreement
with the findings of Urquhart et al. [4] who
reported that nematode and cestode eggs float in
a liquid with a specific gravity of between 1.10
and 1.20. The least number of parasites isolated
through direct smear technique may be due to
the fact that small amount of the faeces were
used [9]. It was also stated that this is unlikely to
be rewarding except in a fairly heavy infection.
Though a good number of parasites were
isolated through sedimentation technique (which
favors eggs that do not float well because of the
hypertonic effects exerted by the flotation
solution).Thus, this research, detected Fasciola
eggs which have heavy and operculated eggs.
However the fact that the study was carried out
during the short wet season may account for the
less detection, since incidence of Fascioliasis is
high during and just after the rainy season as
reported by Oyeduntan et al. [10] and [11]. The
research revealed that goats had the highest

Fig. 1. Coccidia oocyst
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Fig. 2. Larvae of strongyloides

Fig. 3. Strongyle eggs

Table 1. The total number of parasites detected by the methods and their distribution in the

two ruminant’s specie

Parasites Directs smear Sedimentation Floatation
Sheep Goat Sheep Goat Sheep Goat
Coccidia Oocycyst 10 9 12 21 20 27
Strongyle Eggs 1 3 12 19 17 27
Strongyle Larva 0 2 0 1 0 2
Fasciola Eggs 0 0 0 3 0 0
Total 11(5.9) 14(7.5) 24(12.9) 44(23.7) 37(19.9) 56(30.1)
(13.4) (36.6) (50)
Numbers in bracket represent percentages
Table 2. Number and types of parasites detected

Parasites Sheep Goats

Coccidia Oocycyst 25 33

Strongyle Eggs 17 29

Strongyle Larva 0 5

Fasciola Eggs 0 3

Total 42(37.5) 70(62.5)

Numbers in bracket represent percentages



Abba et al.; SAJP, 2(3): 1-7, 2019; Article no.SAJP.48024

Table 3. Sensitivity of the various diagnostic techniques in detecting eggs of parasites

Parasites No. positive Eggs/cyst in positive Eggs/cyst in positive Eggs/cyst in Direct smear Sedimentation Floatation

samples sample direct smear sample sedimentation positive sample method method method
method method floatation method (Sensitivity) (Sensitivity) (Sensitivity)

Coccidia Oocyst 46 17 363 971 0.4 7.9 211

Strongyle eggs 43 4 332 723 0.1 7.7 16.8

Strongyloides 5 2 1 2 04 0.2 04

Fasciola eggs 3 0 22 0 0 7.3 0

Total 97 23 718 1696 0.9 23.1 38.3

Fig. 4. Fasciola eggs



infection with 70(54.5%) followed by the sheep
with 42(35%). This agrees with the reports of
many researchers [12,13,14,15] who all reported
higher prevalence rate in goats. It was reported
by Biu et al. [15] that the immune antibodies in
sheep enabled it to throw off its worm burden
and also prevented further infection by
immobilizing the larvae in the gastrointestinal
mucosa. However it is contrary to the reports of
many researchers [16] and [17] in Ethiopia, [18]
in Kenya, [19] in Nigeria and [20] in Pakistan.
The possible explanation of higher prevalence in
sheep might be the fact that sheep usually graze
very close to the soil which might be helpful in
the acquisition of more infective larvae of
helminthes from the contaminated herbage. On
the other hand, goats browse on shrubs and
small trees where translation of infective larvae
to such a height seems to be impossible. The
sensitivity of the three methods was calculated
similar to Sheyin et al. [9] which revealed
floatation method to have the highest sensitivity
of 38.3 which agrees with the findings of Allan et
al. [21] in United states-Texas, who all recorded
that the concentration by flotation methods were
more sensitive in intestinal parasitic diagnosis,
followed by sedimentation with 23.1 and direct
smear with 1.1, but the advantage of the latter is
to provide a quick diagnosis of a heavily infected
specimen, to check organism motility and to
diagnose parasites that may be lost in
concentration techniques [22].

4. CONCLUSION

Even though the floatation and sedimentation
techniques were weighed down with some
shortcomings like cost of running the test, which
involves centrifuge, constant electric supply, a
well-ventilated work space, adequate water
supply, a standard light microscope and reagents
(which are expensive as such), but still are
reserved as the best methods for diagnosing
intestinal parasites in resource poor countries
like Nigeria where a variety of non-microscopic
methods for diagnosing intestinal parasites is
unaffordable. Such non-microscopic methods
include antigen detection in faeces and direct
fluorescent antibody methods. Therefore,
Floatation and Sedimentation methods should be
adopted for routine faecal examination since it
exposes a higher percentage of infection missed
by direct smear method, which is the
implemented method by veterinary diagnostic
clinics in developing countries (e.g. Nigeria). This
will pave a way in reducing the prevalence of
intestinal parasites especially in goats resulting
from misdiagnosis.

Abba et al.; SAJP, 2(3): 1-7, 2019; Article no.SAJP.48024

CONSENT

It is not applicable.

ETHICAL APPROVAL

Ethical approval was obtained from the

management of the Gombe township abattoir in
accordance with the university standard.

ACKNOWLEDGEMENT

The authors wish to acknowledge the
management of Gombe township abattoir,
Gombe, Gombe State, Nigeria and the
management and staff of Helminthology

laboratory, National Veterinary Research Institute
Vom, Plateau state, Nigeria.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Liza AN, Mengistu L, Mulugeta B, Konjit T,
Kebreten M, Chanda M. Intestinal parasitic
infections among under-five children
and maternal awareness about the
infection in shesha kekele wondo genet

Southern  Ethiopia. Ethiopia  Journal
for Health Development. 2011;24(3):186-
190.

2. Abubakar U. The incidence of liver

condemnation due to fascioliasis and its
economic implication in Zaria Abattoir;
2002.

3. Garcia JA, Rodriguez-Diego JG, Torres-
Hernandez G, Mahieu M, Garcia EG,
Gonzalez-Garduno R. The epizootiology of
ovine gastrointestinal  strongyles in
province of matanzas. Small Ruminant
Resource. 2007;72:119-126.

4. Urquhart GM, Armour J, Duncan JL, Dunn
AM, Jennings FW. Veterinary parasitology.
2" edition Blackwell Science. 1996;16:

213-356.
5. Arcari M, Boxendine A, Bennett CE.
Diagnostic medical parasites through

coprological techniques. Journal of Medical
Parasitology. 2000;1:2-4.

6. Shah-Fischer MV, Say R. Tick-borne
diseases. In: Manual for tropical veterinary
parasitology. CAB International Gastro-
intestinal Parasites and Lungworm Larvae
in a Sheep Station of Magallanes, Cile



10.

11.

12.

13.

14.

Arch. de Medicine Veterinary. 1989;34:37-
47.

Baxby D, Blundell N. Sensitive, rapid,
simple methods for detecting crypto-
sporidium in faeces. 1983;1149.

Pam VA, Igeh CP, Hassan AA,
Udokaninyene AD, Kemza SY, Bala SI,
Ogbu KI, Danile LN. Prevalance of haemo
and gastro intestinal parasits in dogs in
vom, jos south local government, Plateau
state. Journal of veterinary advances.
2013;3(2):74-78.

DOI: 10.5455/ja/20130228033715

Sheyin Z, Bigwan E, Galadima M.
Comparison of formol-ether, direct smear
and nigrosine methylene blue for the
diagnosis of human intestinal parasites.
Journal of Microbiology Research and
Reviews. 2013;3:30-34.

Schillhorn V, Veen TW. Small ruminant
health problems in northern Nigeria with
emphasis on the helminthiasis. Nigerian
Veterinary Journal. 1976;2:26-31.
Oyeduntan A, Adediran A, Adebiyi ECU.
Distribution of gastrointestinal helmin-
thosis of small ruminants in Ibadan, South
western Nigeria; Role of Traditional
Rearing System. Journal of Nature and
Science. 2004;12(9).

Abebe W, Esayas G. Survey on ovine and
caprine gastro-intestinal helminthosis in
Eastern part of Ethiopia during the dry
season of the year. Revue Veterinary
Medicine. 2001;152(5):379-384.

Regassa F, Teshale S, Reta D, Yosef K.
Epidemiology of gastrointestinal parasites
of ruminants in Western Oromia, Ethiopia.
International Journal Applied Resource
Veterinary Medicine. 2006;4(1):51-57.
Keyyu JD, Kassuku AA, Msalilwa LP,
Monrad J, Kyvsgaard NC. Cross-sectional
prevalence of helminth infections in cattle
on traditional, small-scale and large-scale
dairy farms in lIringa District, Tanzania.

15.

16.

17.

18.

19.

20.

21.

22.

Abba et al.; SAJP, 2(3): 1-7, 2019; Article no.SAJP.48024

Veterinary Resource  Communication.
2006;30:45-55.

Biu AA, Maimunatu A, Salamatu AF,
Agbadu ETA. Faecal survey of
gastrointestinal parasites of ruminants on
the University of Maiduguri Research
Farm. International Journal of Biomedical
and Health Sciences. 2009;5(4).

Teklye B. Epidemiology of endoparasites
of small ruminants in sub-saharan Africa.
Proceedings of Fourth National Livestock
Improvement Conference. Addis Ababa,
Ethiopia. 1991;5:13-15.

Tsefaheywet Z. Helminthosis of goats and
sheep in and around Haramaya, South
eastern Ethopia. Journal of Veterinary
Medicine and Health. 2012;4(3):48-55.
Waruiru RM, Mutune MN, Otieno RO.
Gastrointestinal parasite infections of
sheep and goats in a semi-arid area of
Machakos District, Kenya. Bulletin of
Animal Health Production in Africa. 2005;
53(1):25-34.

Nwosu CO, Madu PP, Richards WS.
Prevalence and seasonal changes in the
population of gastrointestinal nematodes of
small ruminants in the semi-arid zone of
north-eastern Nigeria. Veterinary Parasito-
logy. 2007;212-258.

Asif M, Azeem S, Asif S, Nazr S.
Prevalence of gastrointestinal parasites of
sheep and goats in and around Rawalpindi
and Islamabad. Pakistan. Journal of
Veterinary Animal Science. 2008;1:14-17.
Allan LT, Stephen HE, Michael TK, Jerome
HS. Comparison of formalin-ethyl ether
sedimentation, formalin-ethyl acetate
sedimentation, and zinc sulfate flotation
techniques for detection of intestinal
parasites. Journal of Clinical Microbiology.
1981;13(5):882-884.

Robyn YS. Parasitology current procedural
terminology (CPT). American Medical
Association Press. 2007;3.

© 2019 Abba et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle 3.com/review-history/48024




