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Trypanosomosis in pigs
slaughtered at Bodija Abattoir,
Ibadan, Oyo State, Nigeria

Ugochukwu P Okorafor™, Cyprian R Unigwe, Sharon O
Olukunle, Oluwasanmi B Odeyemi

ABSTRACT

This study investigated the prevalence of porcine trypanosomosis in pigs
slaughtered at Bodija abattoir, Ibadan, Oyo State, Nigeria, between the months of
March and May, 2017. Blood samples were obtained at the point of slaughter
from 78 apparently healthy pigs of both sexes and different breeds and ages using
standard field and laboratory techniques. 13 pigs were infected with
trypanosomes representing an infection prevalence of 16.67%. Trypanosoma simae
was the only species implicated. Age-specific prevalence in adults and growers
was found to be 6.41 and 10.26% respectively. Prevalence according to breeds
showed 14.10, 0.0, 0.0 and 2.57% for large white, Land race, Duroc and
Hampshire respectively. There was a significant difference (P<0.05), in age and
breed prevalence. Sex prevalence recorded 8.98 and 7.69% for male and female
pigs respectively. This, however was not statistically significant (P>0.05). The
study provides information on the trypanosomosis status of pigs that arrive for
slaughter in the study area and has shown that more attention is needed in

controlling trypanosome infection from the source farms.
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1. INTRODUCTION

The swine industry has witnessed an unprecedented increase in production and
consumption over the past decade and this situation is likely to continue
('Sowemimo et al, 2012). There is no distrust that human food supply must be
improved both in quality and quantity. Porcine trypanosomosis is not only of
economic importance but also of public health importance, it is a major constraint
to large scale and profitable pig production in protein-starved tsetse infected
endemic areas (2Ngaoyo et al., 2005; SWaiswa, 2005). The occurrence of these
trypanosomes not only due to the high pathogenicity of T. simiae that can lead to
the death of the pigs (‘Maudlin ef al., 2004) but also due to apparent clinical
diseases and unapparent production losses, caused by T. brucei and or T.
congolense especially in commercial pig farming systems (*Abenga et. al; 2004;
*Hursey, 2000; “Swallow 2000). Several studies on animal trypanosomosis have
been carried out in Nigeria. Such studies were carried out in the northern parts of
the country (*Agu et al., 1990; °Kalu et al., 1991; ""Kalu et al., 1996; "Kalu and
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Lawani, 1996; ?Onyia, 1997; *Abenga et al., 2004) and in the South (*Agu and Amadi, 2001; *Ameen ef al., 2008; '*Fasanmi et al.,
2014; '*Okorafor and Nzeako, 2014; "Okorafor et al., 2016). However, natural trypanosomosis in pigs has not been adequately
investigated, as emphasis is placed more on diseases in cattle. This has resulted to the exclusion of pigs from control campaign by
governments and has enhanced their carrier status in the spread of trypanosomosis to man and animals. Trypanosomes of major
threat to pigs include Trypanosoma suis, T. brucei, T.simae. and T. congolense (**Anene et al., 2011). The aim of this work was to
determine the trypanosome infection rates in pigs using animals brought for slaughter at the Bodija abattoir as a case study and to

assess their carrier status.

2. MATERIALS AND METHODS

2.1. Study Area

The study was conducted at the Bodija Municipal Abattoir, the largest abattoir in Ibadan, Oyo State. Ibadan is the largest
indigenous city in tropical Africa, it lies within longitude 07°02! and 07°40E and latitude 03°35! and 4°10'N (**Udo, 1994). Pigs are
usually bought by butchers from livestock traders and then transported to the abattoir for slaughter.

2.2. Blood sample collection and laboratory analysis

A total of 78 apparently healthy pigs of both sexes, growers and adults comprising of 4 different breeds (Large White, Land Race,
Duroc and Hampshire) were randomly selected and bled. Two millilitres of blood were aseptically collected from the jugular vein
of each animal. The blood from each animal was put into an Ethylene diamine tetra acetic acid (EDTA) tube, labelled accordingly
and placed in an ice pack. All samples were taken to the Veterinary Parasitology Laboratory of the Faculty of Veterinary Medicine
of the University of Ibadan for analysis.

For the purpose of parasitological examination, blood samples from the EDTA tubes were transferred into capillary tubes. One
end of each of the capillary tubes was sealed with plasticine and spun in a microhaematocrit centrifuge at 1500rpm for 3-5minutes.
The haematocrit tubes were then taken and cut at the buffer coat level to release the contents on a clean grease-free microscope glass
slides to which a cover slip was placed for examination at X40 objective magnification for motile trypanosomes

Thin film smears were also made from the EDTA blood samples, air dried, dahaemoglobinised, fixed with methanol, stained
with Giemsa and examined under the microscope at X40 objective magnification for demonstration of the different species of the

trypanosomes.

2.3. Statistical Analysis

Descriptive and inferential statistics were employed in analysing the data in the study. The prevalence rates among breeds, age and
sex of the animals were expressed as percentage of the total number of animals sampled. Chi square test was used to evaluate
association between the prevalence of infection and breed, sex and age of the pigs studied. A P-value of P<0.05 was considered

significant. Inferential statistics was done using SPSS version 17.

3. RESULTS

Out of 78 pigs examined, 13 were infected with Trypanosoma simae with an overall prevalence of 16.67% (Table 1). Seven out of 32
male pigs examined were infected with a prevalence rate of 8.98%. Similarly, 6 out of 46 female pigs examined were infected with a
prevalence rate of 7.69%. This, was not statistically significant (P>0.05). Age prevalence showed that 5 out of 49 adult pigs examined
were infected with a prevalence rate of 6.41%, while 8 out of 29 growers examined were infected with a prevalence rate of 10.26%
(Table 2). Breed prevalence showed that 11 out of 57 large white pigs examined were infected with a prevalence rate of 14.10%,
while 2 out of 15 Hampshire pigs examined were infected with a prevalence rate of 2.57%. However, none of the 3 land race and 3
duroc pigs examined was infected; hence, they both showed prevalence rates of 0.0% each (Table 3). There was a significant

difference (P<0.05), in infection prevalence in age and breed of pigs in the study area.

Table 1 prevalence of trypanosomes in the study population

Parameters Number Percentage (%)
Number of pigs examined 78
Trypanosoma spp. (+ve) 13 16.67
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Table 2 Age and sex prevalence of trypanosomes in pigs in the study area

Male Female
Age Total no. No. No +ve No No +ve Total
Examined examined (%) examined (%) no. +ve(%)
Adults 49 19 4(5.13) 30 1(1.28) 5(6.41)
Growers 29 13 3(3.85) 16 5(6.41) 8(10.26)
Total 78 32 7(8.98) 46 6(7.69) 13(16.67)

Table 3 Prevalence of trypanosomes among breed of pigs in the study area

Breeds No examined No Positive (%)
Large White 57 11(14.10)

Land Race 3 0(0.0)

Duroc 3 0(0.0)
Hampshire 15 2(2.57)

Total 78 13(16.67)

4. DISCUSSION

The prevalence rate of porcine trypanosomosis in this study is consistent with the 17.29% previously reported in ruminants
slaughtered at Kaduna Abattoir Kaduna State, Nigeria (**Samdi et al., 2008), and 10.81% previously reported in pigs in Ibadan
("Okorafor et al., 2016). This is also higher than the 3.9% reported in grazing cattle in Ogbomoso, Oyo state (*Ameen et al., 2008).
The 16.67% prevalence rate reported in this study suggests a continuous challenge by parasites and the existence of carrier state in
most animals. The observed 16.67% parasitaemia for trypanosomes was higher than 3.81% reported by Okorafor and Nzeako'®
(2014) in cattle slaughtered at Ibadan abattoir, the 8.4% reported by ?'Enwezor et al., (2009) in Kaduna state, Nigeria as well as the
8.0% reported by 2Kamani et al., (2010) in North-Central Nigeria. 2Ogunsanmi et al., (2000), had reported variations in trypanosome
infection rates in different ecological zones, suggesting that climatic variations across different geographical regions and type of
husbandry practices adopted could influence survival of both vectors and parasites.

In this study, trypanosome infection was found to be higher in growers (10.26%) than in adults (6.41%). This is consistent with
the work of "Okorafor et al., (2016), who reported prevalence rates of 1.41 and 0.7% for growers and adults respectively. This,
however, disagrees with the work of 2°Samdi et al. (2008), who recorded a lower prevalence (11.61%) in the young ones than adults
(18.8%). The high susceptibility in growers may be due to lack of previous exposure to infection which leads to low immunity to
resist infection (**Urquhart ef al., 2003).

Although, there was no significant difference between sex and rate of infection, it was however observed that male pigs were
more susceptible to trypanosome infection (8.98%) that the female pigs (7.69%). This is in agreement with the findings of *?Kumar et
al., (2002), 'Sowemimo et al., (2012), 2Okorafor et al., (2013) and 'SFasanmi et al., (2014). However, ¥ Tamboura et al., (2006) *Okorafor
and Nzeako (2014) and "Okorafor et al., (2016), reported higher prevalence among female animals than males. The lower prevalence
in females could be because female pigs are kept as breeding stock and are always dewormed routinely. This, however, suggests
that apart from sex, other host and environmentally related factors could play a role in influencing the susceptibility of animals to
infections.

The breed prevalence showed that Large white and Hampshire were the only infected breeds with 14.10 and 2.57% respectively.
The study showed that even though the duroc and land race were examined, they were found not to be infected. This might be
attributed to the sampling technique. "Okorafor et al. (2016), reported prevalence rates of 2.70, 6.76 and 1.35% for Duroc, Land race
and large white.

ISSN 2278-5469 EISSN 2278-5450 | OPEN ACCESS

Page705



DISCOVERY | REPORT
5. CONCLUSION

The result of this study provides information on the threat of trypanosome challenge to pigs that arrive for slaughter in the study
area. Pigs are of great economic importance in southern Nigeria. They serve as sources of protein and income. The prevalence rate
of 16.67% recorded in this study may contribute to huge economic loss to people in the area. Therefore, this calls for increased

monitoring, evaluation and control of the parasite in promoting livestock production.

Acknowledgement

The authors recognise the technical contributions of the field and laboratory assistants.

Financial support

All authors made substantial financial and intellectual contributions towards the success of this research.

Authors’ contributions

Ugochukwu Patrick Okorafor: This author conceptualised and designed the research work, and put together the manuscript for
possible publication.

Cyprian Robinson Unigwe: This author assisted with the review of literature as well as the field and laboratory aspects of this
research work.

Sharon Omolola Olukunle: This author was involved with the statistical analysis of the data got from this research.

Oluwasanmi Babatunde Odeyemi: This author assisted with the typesetting, editing and formatting of this research work.

Funding

This study has not received any external funding.

Declaration of conflicting interests

The authors declare that there are no conflicts of interests.

Data and materials availability

All data associated with this study are present in the paper.

REFERENCES AND NOTES
1. Sowemimo AO, Asaolu SO, Adegoke FO, Ayanniyi OO. 6. Hursey, B.S. (2000). PAAT: The Programme against African
Epidemiological survey of gastrointestinal parasites of pigs Trypanosomosis. Trends Parasitol. P04 (Special Edition).

in Ibadan, southwest Nigeria. Journal of Public Health and 7. Swallow BM. Impacts of trypanosomosis on African

Epidemiology, 2012, 4(10), 294-298. Agriculture. PAAT technical and scientific series, 2000(2),

2. Ngaoyo MO, Njiru ZK, Kenya EU, Muluvi GM, Osir EO, FAO, Rome.

Masiga DK. Detection of trypanosomes in small ruminants 8. Agu WE, Kalejaiye JO, Olatunde AO. Prevalence of bovine
and pigs in western Kenya: Important reservoirs in the trypanosomosis in some parts of Kaduna and Plateau States,
epidemiology of sleeping sickness? Kineto. Biol. Dis. 2005, Nigeria. Bulletin of Animal Health and Production in Africa,
45,1-7. 1990, 37 (2), 161-166.

3. Waiswa C. Porcine trypanosomosis in Southeast Uganda: 9. Kalu AU, Uzoukwu M, Magaji Y. Trypanosomosis in
Prevalence and assessment of therapeutic effectiveness. Nigeria: High prevalence among ruminants in Gboko Local
Bulgr. ]. Vet. Med, 2005, 8(1), 59-68. Government Area. Bulletin of Animal Production in Africa,

4. Maudlin I, Holmes PH, Miles MA. The Trypanosomiasis. CAB 1991, 39 (1), 3-8.

International Wallingford Oxfordshire OX108DE UK, 2004, 10. Kalu AU, Uzoukwu M, Ikeme MM. Prevalence of tsetse fly
pp 335. and ruminant trypanosomosis in Katsina-Ala Local

5. Abenga JN, Enwezor FNC, Lawani FAG, Osue HU, Government Area, Benue State, Nigeria. Romanian Archives
Ikemereh. ECD Trypanosome prevalence in cattle in Lere of Microbiology and Immunology, 1996, 55(4), 341-352.

Area in Kaduna State, North Central Nigeria. Revue Elev.  11. Kalu AU, Lawani FA. Observations on the epidemiology of
Med. Vet. Pays Trop., 2004, 57, 45-48. ruminant trypanosomosis in ~ Kano State, Nigeria. Reveu

Page706

ISSN 2278-5469 EISSN 2278-5450 | OPEN ACCESS



DISCOVERY | REPORT

12.

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

23.

d’Elevage de Medicine Veterinare des Pays Tropicaux, 1996,
49(3), 213-217.

Onyia JA. African animal trypanosomosis. An Overview of
the Current Status in Nigeria. Trop. Vet., 1997, 15, 111-116.
Agu WE, Amadi IN. Trypanosmosis in small ruminants
(sheep and goats) in Abakiliki area of Ebonyi State, Nigeria.
Trop. Vet., 2001, 19, 1-8.

Ameen SA, Joshua RA, Adedeji OS, Raheem AK, Akingbade
AA, Leigh, OO. Preliminary
ruminant trypanosomosis in Ogbomoso area of Oyo state,
Nigeria. Middle East Journal of Scientific Research, 2008, 3(4),
214-218.

Fasanmi OG, Okorafor UP, Nwufoh OC, Bukola-Oladele
OM, Ajibola ES. Survey of trypanosome species in cattle

studies on prevalence of

from three farms in Iddo Local Government Area, Oyo
State. Sokoto Journal of Veterinary Sciences, 2014, 12(1), 57-61.

Okorafor UP, Nzeako SO. Prevalence of haemoparasites of
cattle from three abattoirs in Ibadan Metropolis, Oyo
State, Nigeria. International Journal of Scientific Research in

Environmental Sciences, 2014, 2 (7), 244-249.

. Okorafor UP, Atoyebi TJ, Unigwe CR, Ogbu MU, Isegbe EI

Prevalence of haemoparasites of pigs slaughtered at Bodija
Abattoir, Ibadan, Oyo State, Nigeria. Proceedings of the 40"
Annual Conference and Annual General Meeting of Parasitology
and Public Health Society of Nigeria (PPSN), Held at the
Federal University of Agriculture Abeokuta, Nigeria, 2016.

pp 100.
Anene BM, Ifebigh A, Igwilo IA, Umeakuana PU.
Prevalence and haematobiochemical parameters of

trypanosomes infected pigs at Nsukka, Nigeria. Comparative
Clinical Pathology, 2011, 20,1518.

Udo RK. Ibadan in its regional setting. In: Ibadan Region
(Akintola, FO, Ikporukpo CO eds). Filani, Rex Charles
Publication in association with Connel Publications, Ibadan,
1994, 8- 17.

Samdi S1, Abenga JN, Fajinmi A, Kalgo A, Idowu T, Lawani
F. Seasonal Variation in Trypanosomosis Rates in Small
Ruminants at the Kaduna Abattoir, Nigeria. African Journal
of Biomedical Research, 2008, (11), 229 — 232.

Enwezor FNC, Authie E, Bossard G, Esievo KAN, Umoh JU.
Molecular characterization of bovine trypanosomes from the
Kachia Grazing Reserve, north-west Nigeria. Nigerian
Journal of Parasitology, 2009, 98-102.

Kamani ], Sannusi A, Egwu OK, Dogo GI, Tanko TJ, Kemza
S, Tafarki AE, Gbise DS. Prevalence and significance of
haemoparasitic infections of cattle in North-Central Nigeria.
Veterinary World, 2010, 3(10), 445-448.

Ogunsanmi AO, Ikede BO, Akpavie SO. Effects of
management, and breed on the

season, vegetation,

prevalence of bovine trypanosomosis in South-Western

24

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Nigeria. Israel Journal of Veterinary Medicine, 2000, 55(2):273-
278.

. Urquhart et al. Veterinary parasitology. 2nd edition.

Published by Blackwell science limited U.K, 2003.

Kumar S, Prasad KD, Singh SK. Prevalence of common
gastrointestinal parasites in pigs at and around Ranchi,
Jharhand, Indonesia. Journal of Animal Science, 2002, 72, 35-
37.

Okorafor UP, Unigwe CR, Okorafor JC, Isegbe EI, Ogbu
MU, Atoyebi TJ. Survey of gastrointestinal parasites of pigs
that arrived for slaughter at Bodija abattoir, Ibadan, Oyo
state, Nigeria. Proceedings of the 47" Annual Conference of the
Agricultural Society of Nigeria, Held at The Federal College of
Animal Health and Production Technology, Ibadan, 4t-8t
November, 2013, 1163-1166.

Tamboura HH, Banga-Mboko H, Maes D, Youssao I, Traore
A, Bayala B, Dembele MA. Prevalence and common
gastrointestinal nematode parasites in scavenging pigs of
different ages and sexes in Eastern Centre Province, Burkina
Faso. Onderskpoort J. Vet Res, 2006, 73, 53-60.

Lin Z, Lu Z, Chai X, Fang ] and Zhang ]. Karyotypes of
diploid and triploid Mercenaria mercenaria (Linnaeus). Jour
Shellfish Research, 2008, 27, 297-300.

Longwell AC, Stiles SS, and Smith DG. Chromosome
complement of the American oyster Crassostrea virginica, as
seen in meiotic and cleaving eggs. Can. |. Genct. Cytol.,
1967,9, 845-856.

Lu Z, Chai X, Liu B, Fang ], Zhang ], Lin Z, and Li
T. Studies on the karyotypes of diploid
and triploid of Meretrix meretrix. J. Fish. Sci. China, 2003,
10,519-522.

Martinez A, Marinas L, Gonzalez-Tizon A and Méndez J.
Cytogenetic characterization of Donax trunculus (Bivalvia:
Donacidae) by means of karyotyping, Fluorochrome
banding and fluorescent in situ Hybridization. J. Moll. Stud.,
2002, 68, 393-396.

Menzel RW. Chromosome number in nine families of
Pelecypod molluscs. Nautilus, 1968, 82: 45-58

Ming-yi CAL Guo Y, Cai-huan KE, Bing-bing CAI, Liu X.
Karyotype Analysis on Paphia undulata. Journal of Xiamen
University (Natural Science), 2012, 5, 935-938.

Ojima Y. Fish Cytogenetics (in Japanese). Suikousya, Tokyo,
1983, 24-64.

Patterson CM. Chromosomes of molluscs. Proceedings of
Symposium on Mollusca, Mar. Biol. India,
Symposium Series 3, Part II, 1970, 635-686.

Pérez-Garcia,C, Hurtado NS, Moran P and Pasantes ]JJ.
Evolutionary dynamics of rDNA clusters in chromosomes of

Assoc.

five clam species belonging to the Family Veneridae
(Mollusca, Bivalvia). BioMed Research International, 2014,1-9.

ISSN 2278-5469 EISSN 2278-5450 | OPEN ACCESS

Page707



DISCOVERY | REPORT

37.Que H, Qi Q and Qiu W. Karyotype of four species in
Veneroida (Lamellibranchia). In: Chinese Society of
Malacology, ed. Transactions of the Chinese Society of
Malacology, Xueyuan Press, Beijing, 1999, 75- 85.

38. Reeves A. MicroMeasure: A new computer program for the
collection and analysis of cytogenetic data. Genome, 2001, 4,
439-443.

39. Surget-Groba Y, Heulin B, Gullaume CP, Thorpe RS,
Kupriyanova L, Vorgrin N, Maslak R, Mazzotti S, Venczel
M, Ghira I, Leontyeva O, Monney JC and Smith N.
Intraspecific phylogeography of Lacerta vivipara and the
evolution of viviparity. Molecular Phylogenetics and Evolution,
2001, 18, 449-459.

40. Thiriot-Quiévreux, C. Review of the literature on bivalve
cytogenetics in the last ten years. Cahiers de Biologie Marine,
2002, 43, 17-26.

41. Wang ], Zhao X, Zhou L and Xiang J. Study on the
cytogenetics of marine mollusks in the China. In: Xiang
Jianhai, (ed.) Biochemical genetics on the cell and
population of marine animals. Shandong Technology Press,
Jinan, 1999, 44- 56.

42. Zhang JS, Wang M, Guo D, Xu X, and Gao Q. Studies on
karyotypes of Scapharca subcrenate,
S.broughtonii and Tegillarca ~ granosa of ~ Arcidae. ACTA
Oceanologica Sinica, 1996,18,78-85.

ISSN 2278-5469 EISSN 2278-5450 | OPEN ACCESS

Page708



