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Abstract

Toxoplasmosis is one of the most prevalent parasitic infectious diseases of medical and
veterinary importance due to its implication in abortion and congenital disease in its
intermediate hosts. In order to compile data on Toxoplasma gondii in animals in Ethiopia,
published data on the seroprevalence, risk factors for infection, clinical disease, isolation and
genotyping in Ethiopia were retrieved from databases of Pub Med, Science Direct, Google
Scholar and Universities libraries regardless of the year of publication. No statistical method
was employed in this study. The compiled review generally indicate high prevalence which
varies with species of animals, diagnostic methods and across regions and areas of the country.
Age, sex, management, presence of cats, altitude and herd size were identified as important
risk factors in most studies. High proportions of seropositive sheep, goats, cats, chicken, and
pigs harbor viable tissue cysts. The four genotypes of 7. gondii found in Ethiopia so far
suggest limited genetic diversity. Most publications of 7. gondii infection are from wet part of
the country. Environmental contamination with oocysts from cats appears to be widespread
contributing for the high prevalence of infection in domestic animal. The high rate of
occurrence of viable tissue cysts might constitute important food safety concerns Prevention
and control methods of toxoplasmosis mainly through education, establishment of health
infrastructures, capacity building, surveillance, stakeholders’ collaboration, and further large-

scale studies are recommended.
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Introduction

Toxoplasmosis is one of the most prevalent
parasitic infectious diseases of medical and
veterinary importance (Tenter et al., 2000;
Dubey, 2010). It is caused by the obligate
intracellular protozoan parasite Toxoplasma
gondii (T. gondii). Wild and domestic cats are
the final hosts, which play a central role in the
epidemiology of 7. gondii infections by
shedding resistant oocysts in the environment.
Intermediate hosts like felids, can acquire 7.
gondii through ingestion of tissues of infected
animals, food or drink contaminated with
sporulated oocysts or by transplacental
transmission (Tenter et al., 2000; Radostits et
al., 2006). Pigs, sheep, and goats are more

commonly infected intermediate hosts than
other livestock and represent a significant
source of T. gondii for humans and other
animals (Tenter et al., 2000).

It has been suggested that the genotype of T.
gondii, dose of inoculum and infecting stage of
the parasite might account for the difference in
the disease outcome (Olivier et al., 2007).
According to Carruthers and Suzuki (2007) the
genotype of 7. gondii, genetic factors of the
host, and probably the route of infection and
the stage (tachyzoite, cyst, or oocyst) of the
parasite initiating infection all contribute to the
establishment of a balance between the host
and the parasite and affect the outcome of the
infection. The outcome of infection in most
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cases in immunocompetent hosts is latent
infection. Congenital infection is one of the
possible  outcome leading to  severe
neurological and ophthalmological disease
(Carruthers and Suzuki, 2007). In sheep, goats
and pig reproductive failure is an important
outcome (Dubey, 2010). Ocular disease is
another outcome of 7. gondii infection, which
is higher in Africa and South America
compared to that of Europe. In South America,
ocular toxoplasmosis due to virulent strains is
associated with high burden of visual disability
(Peterson et al., 2012).

Previous studies have shown that nearly 90%
of T. gondii isolates from animals and humans
in North America and Europe belonged to
three clonal lineage Types (I, II and III) with
low genetic diversity (Sibley et al., 2002).
However, studies have shown that the
population structure of 7. gondii isolates is
more diverse (Khan et al., 2011) and
genotyping methods using multilocus markers
indicate greater genetic diversity than initially
thought mainly due to emergence of atypical
and recombinant non-clonal strains (Ajzenberg
et al., 2004; Ferreira et al., 2006; Khan et al.,
2011). In immunocompetent patients, severe
toxoplasmosis with multi-organ failure has
been linked to atypical strains acquired from
the Amazonian rainforest (Carme et al., 2002).
Similarly, severe cases of congenital
toxoplasmosis in France (Ajzenberg et al.,
2002; Delhaes et al.,, 2010) and Suriname
(Demar et al., 2007) and abortion in sheep in
Uruguay (Su et al., 2003; Ajzenberg et al.,
2004) were observed in relation to infection
with atypical genotypes. Severe or lethal
infections in immunocompetent subjects, with
pneumonitis, myocarditis,
meningoencephalitis, or polymyositis were
also reported due to atypical genotypes
(Ajzenberg et al., 2002).

A meta-analysis of the prevalence of
Toxoplasma gondii infection in animals and
humans in Ethiopia showed pooled IgG
seroprevalence of 87.72 %, 34.59 % and 74.73
% in cats, small ruminants and humans
respectively  (Gebremedhin and Tadesse,
2015). The current work tries to add an
updated review on seroprevalence. To the best

of my knowledge, a review on risk factors,
clinical  toxoplasmosis, bioassay  and
genotyping in animals in Ethiopia is
lacking.The objective of this paper is to report
the state of the art reviews on seroprevalence,
risk factors, clinical toxoplasmosis, bioassay
and genotypes of 7. gondii in animals in
Ethiopia and the way forward to counteract 7.
gondii infection.

Diagnosis of 7. gondii infection

Toxoplasmosis is conventionally diagnosed by
serology. However, a positive serological
result does not mean that viable parasites are
present in all tissues. The bioassay is used as
the gold standard test for diagnosis of T. gondii
infection. It can also be used for isolating
strains of 7. gondii for assessing their
pathogenicity in mice or for further genotyping
(Dubey, 2010; Su and Dubey, 2010).

Methodology of the study

In order to compile data on Toxoplasma gondii
in animals in Ethiopia, published data on the
seroprevalence, risk factors for infection,
clinical disease, isolation and genotyping in
Ethiopia were retrieved from databases of Pub
Med, Science Direct, Google Scholar and
Universities libraries regardless of the year of
publication. No statistical method was
employed in this study

Epidemiology of toxoplasmosis in
domestic animals in Ethiopia

So far, the epidemiological study of risk
factors in 7. gondii infected and non -infected
individuals was the most useful way of
assessing the relative importance of different
sources of 7. gondii infection (Peterson et al.,
2012).

Toxoplasma gondii infection in cats

The reported IgG and IgM seroprevalence of
T. gondii infection in feral cats of Addis Ababa
were 85.4% (41/48) and 23.9% (11/46),
respectively (Tiao et al., 2013). A few studies
were conducted on the prevalence of oocysts
shed by cats using microscopic examination.
Negash (2000) reported a prevalence of 12.5%
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(5/37) in Debre-Birhan, Central Ethiopia. In
Bahir-Dar (North-West of Addis Ababa), 52
(13.5%) cats were coprologically positive
(Yihinew, 2012). Dubey et al. (2013a) also
detected 7. gondii oocysts in feces of 19% of
36 cats in Addis Ababa which is very high
compared to the 2% reported worldwide
(Dubey, 2010). The high percentage of oocyst
shedding was attributed to outdoor living,
hunting, feeding on scraps or garbage (Dubey
et al., 2012) and tissues of backyard-
slaughtered animals. However, differential
diagnosis of T. gondii oocysts from
Hammondia hammondi oocysts was not given
in these reports.

Clinical toxoplasmeosis in animals

Published studies on clinical toxoplasmosis in
animals in Ethiopia are scarce except for the
report of Demissie and Tilahun (2002) that
implicated 7. gondii infection as the most
probable cause of clinical toxoplasmosis in the
form of abortion in sheep due to the finding of
high antibody titres (by MAT) in two ewes
(1:1024 and 1:4096) and their aborted foetuses
(1:4096 and 1:16384). However, differential
diagnosis of causes of abortion was not made
in the reports of Demissie and Tilahun (2002).
Getachew et al. (2016), in their questionnaire
survey involving 100 livestock owners,
revealed reproductive abnormalities in the
form of abortion, stillbirth and neonatal
mortality as important economic problems in
sheep. However, the authors did not report the
association of these abnormalities with T.
gondii seropositivity.

Seroprevalence of 'T. gondii infections
in animals

The limited number of studies undertaken to
investigate the magnitude of sub-clinical T.
gondii infection in animals in Ethiopia indicate
a high seroprevalence ranging from, 22.9% -
56% in sheep (Table 1), 11.6% - 82% in goats
(Table 2), 8.33% - 49.62% in camels, 6.6% -
25.0% in cattle (Table 3), 30.5-38.4% in
chickens and 32.1-47.5% in pigs (Table 4). No
published literature was found about 7. gondii
infection in wildlife.

Risk factors of Toxoplasma gondii
infection in domestic animals

Epidemiologic studies have identified the
following risk factors for 7. gondii infection in
Ethiopian sheep and goats: adult age (Teshale
et al., 2007; Gebremedhin and Gizaw, 2014;
Gebremedhin et al., 2014a; Tegegne et al.,
2016; Tilahun et al., 2018), being female
(Teshale et al., 2007; Zewdu et al., 2013;
Gebremedhin et al.,, 2013; Tegegne et al.,
2016; Tilahun et al., 2018), small flock size,
drinking water from tap, semi-intensive
management, sedentary and agro-pastoral
farming systems (Gebremedhin et al., 2013a)
and season (dry season) (Gebremedhin et al.,
2014a).

Seroprevalence was higher in sheep than goats
(Gebremedhin and Gizaw, 2014). Getachew et
al.  (2016) reported significantly high
seroprevalence in male than female sex;
however, the type of species of livestock was
not specified. In chicken extensive
management, an increase in age and presence
of cats were identified as significant risk factor
for seropositivity (Gebremedhin et al. (2015a).
However, presences of domestic cats, as well
as wild felids, were not shown as significant
factors for 7. gondii seropositivity (Zewdu et
al., 2013; Gebremedhin et al., 2013b).

Toxoplasma gondii seroprevalence was higher
in sheep from the highlands (2300-3200
meters above sea level-masl) and midlands
(1500-2300 masl) as compared to animals
from the lowlands (<1500 masl) areas (Zewdu
et al., 2013; Gebremedhin et al., 2013a;
Gebremedhin and Gizaw, 2014; Gebremedhin
et al., 2014a; Tegegne et al., 2016).

Studies on the effect of management on 7.
gondii seroprevalence gave contrasting results.
For example, Demissie and Tilahun (2002)
reported a significantly higher seroprevalence
in extensively managed sheep flocks compared
to intensively or semi-intensively managed
sheep flocks. In contrast, management was
reported to have no significant effect on
seroprevalence (Teshale et al., 2007).

In a study of T. gondii infection of camels
(Camelus dromedaries) of Borena zone and

Journal of Science and Sustainable Development (JSSD), 2019, 7(2), 1-14

ISSN: 2304-2702 (print)



[4]

Toxoplasma gondii infection in domestic animals in Ethiopia

al., 2016) and presence of domestic cats were

Fentale districts of Ethiopia, age (adult), study

predictors

to be independent

association (PA) found

pastoral

(district,
(Geberemedhin et al., 2014b; Geberemedhin et

arca

(Geberemedhin et al., 2014b).
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Tilahun et al. (2018) also identified age (> 4
years) in camels, and district, large herd size,
and water source (pipe and pond) in cattle as
risk factors for 7. gondii infection in East
Hararghe, Oromia, Ethiopia. In chicken,
altitude (midland), breed (exotic and cross
breed), extensive management, presence of
cats and increased age were identified as risk
factors (Gebremedhin et al., 2015a). In pigs,
extensive management system and feed type
containing animal byproducts were identified
as important risk factors to acquire 7. gondii
infection (Gebremedhin et al., 2015b).

Reports also indicated that 7. gondii infection
increases the risk of abortion, neonatal
mortality and weak births in sheep and goats
(Demissie and Tilahun, 2002; Negash et al.,
2004; Yibeltal, 2008; Gebremedhin et al.,
2013b).

So far, there is no conclusive evidence as to
the factors that play greatest role in acquiring
T. gondii infection in animals in Ethiopia. Few
studies attempted to isolate and genotype the
parasite from animals.

Bioassay and genotyping

Viable T. gondii were isolated from 26
(72.2%) heart samples and 6 (16.7%) fecal
samples of Ethiopian cats bioassayed on mice
(Dubey et al.,, 2013a). Gebremedhin et al.
(2014b) isolated viable T. gondii from 16.13%
(5/31) of DAT seropositive camels of Fentale
district, central Ethiopia. The same authors
reported absence of viable cysts in brain of 17
seropositive mice while some cyst and/or
seropositive mice showed weight loss,
tachypnea and neurological signs suggesting
the virulence of the isolates. It was reported
that the burden of brain cyst in mice inoculated
with  seropositive camels’ heart tissue
homogeneity was lower compared to sheep,
goat (Gebremedhin et al., 2014b) and pig
(Gebremedhin et al., 2015b). Similarly, viable
T. gondii were isolated from hearts of 48%

(24/50) DAT seropositive pigs and from the
two pooled seronegative pig hearts. All
isolates were asymptomatic except one isolate
from Bishoftu, Central Ethiopia, which was
lethal for mice on day 28 post-inoculation
(Gebremedhin et al., 2015c). On the other
hand, Gebremedhin et al. (2014c) reported
isolation rate of 70.7% in mice from pooled
heart and brain of 41 DAT seropositive
(>1:40) free-range chickens (Gallus
domesticus) of central Ethiopia. None of these
isolates were lethal for mice. Gebremedhin et
al. (2014d) also isolated viable 7. gondii
strains from 57.45% (27/47) and 45.45%
(20/44) DAT seropositive sheep and goats,
respectively (Figure 1). The isolation rate of
viable 7. gondii cysts was significantly higher
from adult (39.90%) than from young
(17.91%) small ruminants. These isolates
caused sub-clinical infections in mice except 2
sheep and 1 goat isolates which were virulent
strain lethal for mice between19-27 days’
post-inoculation. The same authors also
reported isolation of viable 7. gondii from 2 of
10 sheep and 2 of 4 goat samples. Presence of
viable T. gondii cysts in edible organs of sheep
and goats provides a definitive diagnosis of T.
gondii infection. Considering the increasing
trend and habit of eating raw or undercooked
meat and offal from small ruminants in
Ethiopia, the high rate of isolation of viable
tissue cysts is of great public health
significance. It is a reflection of the high
degree of contamination of the environment by
oocysts of cats and the outdoor management
system of animals (Dubey, 2010). Although
bioassay is the only method that can detect live
T. gondii parasites from infected animal tissue
(Yai et al., 2003), the findings of the research
on isolation of 7. gondii from seropositive
sheep and goats heart samples on Swiss Albino
mice showed that microscopic brain tissue cyst
detection was less sensitive as compared to
nPCR and direct agglutination test (Zewdu et
al., 2015).
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A (sheep, Ambo, 40X)

B (goat, Fentale, 10 X)

Figure 1. Tissue cysts of Toxoplasma gondii (unstained) isolated from mouse brain after
inoculation of heart tissue homogenates from 7. gondii seropositive sheep from Ambo (A) and
goats from Fentale districts (B), Light Microscope. Note the thin cyst wall (arrow) enclosing
bradyzoites (A) (Source: adapted from Gebremedhin (2014).

So far, two published reports are available on
genotyping of 7. gondii; one from sheep and
goats (Gebremedhin et al., 2014d) and the
other from cats (Dubey et al., 2013b). Of the
33 sheep and goat isolates genotyped using
multiplex-PCR microsatellite method 87.88%,
9.09%, and 3.03% were identified as Type I,
Type 111 and atypical 7. gondii genotypes. The
atypical strain as well as one Type II and one
Type III strains, all from East Shewa zone of
Oromia region, Ethiopia, were mouse virulent.
This atypical genotype was highly divergent
from the type I, II, and III strains and did not
group with the reference African strains
(Gebremedhin et al., 2014d). Dubey et al.
(2013b) genotyped 33 T. gondii isolates from
27 feral cats of Addis Ababa and revealed four
ToxoDB PCR-RFLP genotypes. Interestingly,
in the same study, two cats harbored different
genotypes that were isolated from the feces
and the heart, suggesting re-infection. The
identified genotypes from Ethiopian cats were
similar to those 7. gondii isolates from Egypt
(Velmurugan et al., 2008; Al-Kappany et al.,
2010). Overall, the genotyping studies suggest
limited genetic diversity perhaps due to the

limited sampling, geographical coverage and
species of animals sampled.

Overview of public health and
economic significance of 7. gondii
infection

Toxoplasmosis is among the global major
zoonotic diseases (Petersen et al., 2010;
Torgerson and Macpherson, 2011).
Worldwide, 30% of the world’s population is
estimated to have antibodies to Toxoplasma
gondii with large variation between countries
(Montoya and Liesenfeld, 2004) and with high
prevalence in low-income countries than in
middle-income and high-income countries
(Wang et al,, 2017). Globally about 367
million people are infected with HIV. About
87-1% of the worldwide co-infection of 7.
gondii and HIV is found in sub-Saharan Africa
(Wang et al.., 2017). Recently, Wang et al.
(2017) showed that in sub-Saharan Africa
people living with HIV infection have very
high burden of T. gondii infection. The same
others also stressed regular surveillance of T.
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gondii infection in all HIV-infected people
play important role.

Toxoplasmosis is an economically important
disease in animal husbandry globally as it is a
major cause of reproductive failure by leading
to early embryonic death and resorption, fetal
death and mummification (Dubey, 2009),
abortion, stillbirths, and neonatal death in
small ruminants (Dubey, 2009; Dubey, 2010).
The severity of infection is associated with the
stage of gestation at which the ewe becomes
infected; the earlier in gestation, the more
severe the consequences (Dubey, 2009).

Overall, toxoplasmosis results in increased
production costs, diminished marketability of
meat, fewer replacement animals, retardation
of genetic progress and a major source of
human infection (Freyre et al., 1997).

Conclusions

Most of the published reports are from wet
part of the country (Addis Ababa, southern,
southwestern, central, northwestern Ethiopia).
Though the studies might not represent the
whole nation, it appears that there is regional
variations in prevalence and the environment
might be highly contaminated with 7. gondii
oocysts perhaps from the abundant -cat
population. As a result, the prevalence of T.
gondii infection in domestic animals was
generally high and heterogeneous across
regions, from area to area as well between
animal species and diagnostic methods. Risk
factors for 7. gondii infection of animals are
diverse and common. Moreover, the
proportion of seropositive animals harboring
the viable tissue cyst was high and hence
constitute important food safety concerns. The
limited studies suggest limited genetic
diversity of 7. gondii in Ethiopia.

Recommendations

Some of the shortcomings of the literatures on
T. gondii infection in Ethiopia include
fragmented studies often with inadequate
sample size and geographical coverage to
represent snapshot of the entire population.
The heterogeneity of the prevalence across the
studies might be due to differences in the

species, sample size, environment, and
climate, relative density of felids, food habit
and diagnostic tests used.

Considering the raw as well as undercooked
meat consumption behavior, the absence of
Toxoplasma control programs, the remarkable
rise in incidence of new HIV infection and
AIDS-related death in recent days in Ethiopia
(Girum et al., 2018) the high prevalence of T.
gondii infection in animals might constitute
great health burden in the country. Thus, the
overall high prevalence of 7. gondii infection
in domestic animals in Ethiopia suggests the
need for preventive measures, mainly
education of humans on the identified risk
factors, in order to reduce associated
morbidities and mortalities. Primary infection
prevention at farm level should focus on
education of producers about the role of cats in
the epidemiology of T. gondii infection so that
new infection of food animals and humans is
curtailed. This should be supplemented with
the  development of robust health
infrastructures, human capacity building,
strong surveillance system supported with
modern information communication
technology and stakeholders’ collaboration.

The available literature on T gondii infection
in Ethiopia focuses mainly on
seroepidemiological studies. The identification
of atypical T. gondii strains in small ruminants
of Ethiopia virulent for mice (Gebremedhin et
al., 2014c) coupled with the association
between acute toxoplasmosis in
immunocompetent individuals and repeated
seizure (Beltrame et al., 2015) is of great
concern. Infection dynamics of 7. gondii, the
prevalence, risk factors, isolation and
genotypes of the parasite in wildlife hosts as
well as in remote drier peripheral parts of
Ethiopia such as Gambella, Benshangul, Afar
and Somali regions, where medical and public
health services are limited, is still unknown.
Studies on clinical disease and overall burden
of the infection are generally absent. These
have limited our knowledge of reservoirs of 7.
gondii infection, circulating genotypes and
true burden of the disease. Thus, the disease
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remained neglected and underestimated. These
available evidences indicate that there is a
need to strongly undertake well-designed large
scale researches in the future in different agro-
ecologies by sampling domestic animals, wild
animals and humans in order to adequately
determine the genetic diversity and population
structure in order to answer questions relating
to T. gondii infection in Ethiopia.
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