ISID/ESCMID Fellowship Report
Distribution of trypanosomes within tsetse in northern Nigeria
Clement Isaac,1,2 Alana Hamilton,2 Kathleen Scullion,2 Marc Ciosi,2 P.M. Dede,3 I.B.I. Igbinosa,1
O.P.G. Nmorsi,1 Dan Masiga,2,4 C. Michael R. Turner 2
Ambrose Alli University, Ekpoma, Nigeria
Institute of Infection, Immunity and Inflammation, Sir Graeme Davis Building,
University of Glasgow, 120 University Place, Glasgow G12 0PT, UK
3
Nigerian Institute of Trypanosomiasis Research, Kaduna, Nigeria
4
The International Centre of Insect Physiology and Ecology (ICIPE), Nairobi, Kenya

1

2

Background
Isaac Clement
Dr. Isaac Clement earned a
degree PhD in Parasitology in
September 2010 and holds
lecturing and research positions
at Ambrose Alli University,
Ekpoma, Nigeria. His research
focuses on the molecular
epidemiology of trypanosomiasis
in Nigeria. Dr. Isaac is presently
a postdoctoral fellow at
Universidade Federal de Vicosa,
Brazil with sponsorship
from CNPq and TWAS.

Tsetse-transmitted trypanosomes are the etiological agents of African trypanosomiasis. This
disease, a major contributor of poverty in Africa has been estimated to cause financial losses
worth billions of dollars in potential agricultural production with T. congolense, T. vivax,
T. simiae, T. evansi and T. brucei brucei being the major causative parasites. In Nigeria, several
studies on the prevalence and distribution of trypanosomes in tsetse and mammalian hosts have
shown varying infection rates of T. vivax, T. congolense, T. brucei, T. simiae and T. suis [1,2,3,4,5].
These authors have used conventional parasitological tools in the diagnosis of trypanosomes.
However, this method that employs microscopy has been greeted with some shortcomings and
therefore not completely reliable. For instance, microscopic investigation cannot be specific for
genetically different but morphologically similar trypanosomes including its inability to detect
immature or mixed infections. Another limitation can be seen in cases of very low infections
where parasites may be very difficult to detect.
In order to overcome these challenges, specific and sensitive molecular tools have to be
applied. ITS1-PCR is now widely used for trypanosomes diagnosis [6,7,8]. The application
of these universal primers has been seen to considerably reduce the time and costs used
in trypanosome diagnosis compared to species-specific PCR diagnosis. However, the use of
any of these PCR tools is still perceived to be relatively expensive and therefore scarcely
considered in disease diagnosis in Nigeria.
Presently, there is no epidemiological data showing the distribution of trypanosome parasites
in Nigeria (NITR-conference communication, 2013). In order to attain elimination through
an effective control programme, accurate information regarding the prevalence and distribution
of Trypanosoma species in tsetse and mammalian hosts is urgently needed. In an attempt to
partly achieve this, we screened tsetse flies collected in endemic areas of Niger and Bauchi
(Yankari) States using PCR diagnostic tools. Information arising from this investigation will
provide evidence in reassessing the disease risks in Nigeria.
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We screened 488 tsetse flies of three species for the presence of trypanosomes using ITS1
primers. All samples that were PCR positive for T. congolense were then screened to determine
which clade of this species they belonged to. The overall prevalence data for the three species
and Savannah clade shows prevalence levels of T. brucei, T. congolense and T. congolense Savannah
in the range 2.5–14 %. In addition, one case of T. godfreyi was detected in G. tachinoides, one
case of T. simiae detected in G. morsitans and five cases of T. congolense Forest were detected—
four in G. tachinoides and one in G. morsitans. This low infection rate of T. godfreyi and T. simiae
in tsetse could be an indication of low transmission rate of these parasites in Yankari, a game
reserve which is home to some wildlife animals [9].
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To assess transmission potential to a little extent, DNA preparations from abdomen (ABD)
and head + proboscis (H+P) samples were screened from the majority of the flies. For
T. congolense, there were very few flies that were positive in both locations and most infections
were found only in the abdomen samples (χ2=8.47, d.f.=1, p>0.01). We would offer two
potential explanations for this result. Firstly, these data may simply reflect the known biology
of the T. congolense life cycle [10,11]; the positive samples in the abdomens reflect immature
infections and only a subset of these would expect to develop into mature infections in the
mouthparts. Also, some flies would expect to be too young when trapped for mature infection
to have developed. Second, many abdomen samples will have contained blood which is an
inhibitor of PCR. In contrast, T. vivax was detected only in the H+P samples (χ2=20.05, d.f.=1,
p>0.001), reflecting that these parasites develop only in the mouthparts [12]. The data for this
parasite however give useful guidance that only active infections have been detected; any
T. vivax parasites ingested into the midgut in the act of tsetse feeding will have been killed and
the PCR procedure employed has not detected any signal from the degraded remains of the
DNA from the dead parasites.
The differences in prevalence between male and female flies of each of the three species of
tsetse are shown in Table 1 for all trypanosome infections, T. congolense, T. congolense Savannah
and T. vivax. The general trend is that infection prevalences were higher in female than in
male flies, except for T. congolense and T. congolense Savannah in G. palpalis. To investigate the
differences in prevalence between the sexes and host species more rigorously we undertook a
forward step-wise regression analysis, the outputs of which are summarized in Table 2. As these
results show, the higher prevalence of infection in female flies compared with male is almost
entirely caused by the differences in prevalence in T. vivax infections (Table 1).The differences
for T. congolense show the same trend but are not significant. In contrast, the data for species
differences show that it is the lower prevalence of T. congolense in G. palpalis compared with
the other two species (Table 1) that is statistically significant (Table 2). This finding needs to
be treated with considerable caution however, as there is the confounding variable that the
G. palpalis samples are from Niger whereas G. tachinoides and G. morsitans are both from Bauchi
(Yankari) i.e. the real effect may be a difference in site rather than species but we do not have
multiple species from both sites that would allow us to analyse this potential difference.
Table 1. Comparison of % prevalences of trypanosomes in male and female flies.
Species

sex

n

All
T. congolense
trypanosomes
(%)

T. congolense T. vivax
Savannah

G. palpalis

Male
Female

98
100

6.1
8.0

3.1
2.0

3.1
2.0

3.1
6.0

G. tachinoides

Male
Female

40
161

2.5
14.3

2.5
9.9

2.5
6.2

0
5.6

G. morsitans

Male
Female

17
72

11.8
13.9

5.9
8.3

0
8.3

0
5.6
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Table 2. Logistic regression analysis of the effects of sex and tsetse species on infection with
trypanosomes. Significant results are shown in bold.
Output variable
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Species

t-values

p

t-values

p

1.97

0.05

1.43

0.16

T. congolense

2.40

0.02

T. congolense Savannah

2.02

0.04

All trypanosomes
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Sex

T. vivax

1.98

0.05

Conclusion
The screening of tsetse reveal that there is active transmission of trypanosomes in these areas
in which T. vivax and T. congolense Savanna are likely to be the main parasites responsible
for African Animal Trypanosomiasis (AAT) in livestock. We advocate that screening for
trypanosomes should be extended to livestock in these endemic regions and beyond using
molecular tools. This undoubtedly will provide better and more reliable information on the
distribution of Trypanosoma species in Nigeria with the view of effectively adopting the most
appropriate control measures in achieving disease elimination.

References
1. Daniel, A.D., Dadah Experimental Microbiology 10(1): 15, A.J., Kalejaiye, J.O. and Dalhatu, A.D. (1993).
Prevalence of bovine trypanosomiasis in Gongola State of Northern Nigeria. Rev Elev Vet Pays Trop.
46(4): 571–4.
2. Ezebuiro, O.G.C., Abenga, J.N., Ekejindu, GOC. (2009). The prevalence of trypanosome infection in trade
cattle, goats and sheep slaughtered at the Kaduna, Abattoir. African Journal of Clinical and Experimental Microbiology
10(1): 15–25.
3. Ezebuiro, O.G.C., Abenga, J.N., Ekejindu, GOC. (2009). The prevalence of trypanosome infection in trade
cattle, goats and sheep slaughtered at the Kaduna, Abattoir. African Journal of Clinical and Experimental Microbiology
10(1): 15–25.
4. Kalu, A.U., Uzoukwu, M., Ikeme, M. (1996). Prevalence of tsetse fly and ruminant trypanosomiasis in
Katsina-Ala local Government Area, Nigeria. Roum Arch Microbiol. Immunol 55(4): 341–52.
5. Killick-Kendrick, R. and Geofrey, D.G. (1963). Observation of a close association between Glossina tachinoides
and domestic pigs near Nsukka. Annals of Tropical Medicine and Parasitology, 57:222–231.
6. Njiru ZK, Constantine CC, Guya S, Crowther J, Kiragu JM, Thompson RCA, Da´vila AMR (2005).
The use of ITS1 rDNA PCR in detecting pathogenic African trypanosomes. Parasitol Res, 95:186–192.
7. Adams ER, Malele II, Msangi AR, Gibson WC (2006). Trypanosome identification in wild tsetse populations
in Tanzania using generic primers to amplify the ribosomal RNA ITS-1 region. Acta Trop, 100:103–109.
8. Desquesnes M, Mclaughlin G, Zoungrana A, DÁvila AMR: Detection and identification of Trypanosoma of
African livestock through a single PCR based on internal transcribed spacer 1 of rDNA. Int J Parasitol 2001,
31:610–614.
9. McNamara, JJ., Mohammed, G., Gibson, W.C. (1994). Trypanosoma (Nannomonas) godfreyi sp. Nov. from
tsetse flies in The Gambia: biological and biochemical characterisation Parasitology 109(4): 497–504.
10. Vickerman, K., Tetley, L., Hendry, K.A.K. and Turner, C.M.R. (1988). Biology of African Trypanosomes in
tsetse fly. Biology of the cell, 64: 109–119.
11. Maudlin I, Welburn SC, Milligan P (1991) Salivary gland infection:a sex-linked recessive character in tsetse?
Acta Tropica 48: 9–15.
12. Hoare CA (1972). The Trypanosomes of Mammals. Oxford: Blackwell Scientific Publications.

ISID NEWS

•

December 2013

14

