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TOXOPLASMOSIS IN SHEEP
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INTRODUCTION AND EPIDEMIOLOGY

The primary clinical presentation of toxoplasmosis in sheep 
is that of a reproductive disorder and includes abortion, early 
embryonic death/resorption, mummification, stillbirths, neonatal 
deaths, foetal malformations, birth of live weak lambs, neonatal 
lambs with neurological signs and barrenness in ewes.  Sheep are 
intermediate hosts of Toxoplasma gondii while Felidae (domestic 
and wild) are the definitive hosts of T. gondii. The sexual cycle of 
T. gondii only occurs in the intestine of felines (Fig. 1). 

Cats are most commonly infected through preying on rodents, 
rabbits and small birds with tissue cysts and rarely by ingestion of 
oocysts shed into the environment by other infected cats. Infected 
cats can shed millions of oocysts into the environment. Under 
laboratory conditions cats can shed in the region of 500 million 
oocysts following ingestion of a single T. gondii-infected mouse. 
In another study concentrations of 13 million oocysts per gram of 
infected cat faeces were reported.  

Such high levels of oocyst shedding and the long-term survival 
of sporulated oocysts under moderate environmental conditions, 
highlight the fact that feline faecal contamination of open pasture 
or veld can still result in significant risk of infection of sheep. 
In addition, further mechanical spread in the environment by 
transport hosts such as flies, dung beetles, cockroaches and 
earthworms should not be ignored. The risk of infection increases 
logarithmically where infected cats have access to feed bins / 
feed stores or where sheep are housed in barns / kraals heavily 
contaminated with cat faeces. Water-borne infection, previously 
thought to be uncommon, is emerging as a possible significant 
source of infection with confirmed reports in numerous species of 
marine mammals. Unlike chlamydial abortion, toxoplasmosis is 
not directly transmitted between sheep.

Under favourable temperature and moisture conditions, oocysts 
shed in cat faeces sporulate in 1-5 days. Sheep are infected 
after ingestion of feedstuffs or grazing lands contaminated with 
sporulated oocysts from cat faeces. Following consumption by 
sheep there is local multiplication of tachyzoites in the intestine 
and lymph nodes before dissemination to other organs and 
tissues, where they may continue to reproduce asexually or encyst 
as bradyzoites. In pregnant ewes tachyzoites invade and multiply 
within placentomes and spread to the placental cotyledons, 
invading foetal trophoblastic cells. Further spread to foetal organs 
may then ensue. Placental infection can occur at any time that 
the infection is active, i.e. following ingestion of oocysts while 
pregnant or through re-activation of a latent infection in ewes.

Outcome of infection in pregnant ewes depends on the stage of 
pregnancy when the ewe becomes infected (Fig. 2). Infection 
in the first and second trimesters can result in resorption, 
mummification or abortion and lamb deaths. Third trimester 
infections may lead to neonatal deaths, stillbirths or birth of weak 
lambs, but frequently have no clinical consequences due to the 
development of foetal immunity. In fact, congenital transmission 
from ewe to lamb occurs in a large percentage of normal 
lambings. Some ewes may become persistently infected. Recent 
research suggests that in certain instances persistently infected 
ewes may transmit the parasite to the foetus in subsequent 
pregnancies with abortion ensuing, although this scenario is 
considered extremely rare. Apart from the reproductive 

consequences, infected ewes otherwise show no clinical signs.

Although T. gondii must infect host animals to complete its life 
cycle, oocysts shed in the environment can survive for years 
under favourable conditions of temperature and moisture. Under 
moderate environmental conditions oocysts can be expected 
to survive for years in shaded moist soils, while in warm 
environments where oocysts are uncovered and exposed to direct 
sunlight infectivity is only retained for about 46 days. Oocysts 
are highly resistant to disinfectants but destroyed at temperatures 
above 60°C.

PATHOLOGY

In ovine toxoplasmosis pathology is largely restricted to the 
aborted foetus and placenta. Foetuses usually reveal no gross 
lesions while the placenta reveals characteristic lesions. Abortion 
rates vary; they are low (2%) in endemically infected areas while 
abortion storms of up to 60% are reported in epidemic outbreaks 
(Fig. 3).  

Gross placental pathology reveals cotyledons which are reddish 
in colour with miliary white nodules scattered between the foetal 
villi of the cotyledon. Inter-cotyledonary placenta is oedematous 
(Fig. 4). 

Placental histology is characterised by multifocal cotyledonary 
necrosis with fibrin exudation and in some instances 
mineralisation. In rare instances Toxoplasma organisms 
are observed in trophoblasts in Haematoxylin-Eosin (HE) 
stained sections. Immunohistochemistry is usually required to 
demonstrate them. Foetal histopathology, on the other hand, 
may be absent with a low percentage of infected lambs showing 
lesions and organisms. Random multifocal necrosis with 
intralesional Toxoplasma tachyzoites / antigenic debris may be 
observed in the brain, myocardium, lung and liver of the aborted 
foetus. Tissue cysts without any associated pathology are rarely 
observed in foetuses, but when present are most likely to be found 
in brain and myocardial sections.  

A small percentage of foetuses develop cerebral 
leukoencephalomalacia as a result of foetal anoxia secondary to 
placentitis with no Toxoplasma organisms / antigen present in the 
lesion. Therefore, in investigations where only aborted foetuses 
no placentas are submitted and, there is a high probability that the 
diagnosis could be missed.

DIAGNOSIS

1.  Immunohistochemistry (IHC) and Histopathology

Immunohistochemical (IHC) detection of T. gondii tachyzoites 
and / or tissue cysts or antigenic debris in formalin-fixed placenta 
and foetal tissues is a highly sensitive and specific technique for 
the confirmation of a diagnosis, even in decomposed tissues. This 
ability to visualise T. gondii antigen within typical histological 
lesions is unmatched by any other currently available diagnostic 
procedure. IHC has largely replaced isolation procedures 
which are labour intensive, expensive, slow, require fresh non-
decomposed foetal tissues and entail inoculation and sacrifice of 
laboratory mice.  
Tissues from abortions most likely to contain T. gondii antigenic 
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material and formalin-fixed tissue samples of choice in terms of 
likelihood of diagnostic histological lesions include, in descending 
order of preference, placenta, brain, myocardium, lung and liver.

2.  Serology

ELISA serology has been developed for sheep and goats to screen 
large numbers of samples. There are specific ELISA assays for 
measuring both IgG and IgM class antibodies. The IgM:IgG ratio 
is utilised to attempt distinguishing between acute and chronic 
infections. Serology may also be employed to try and identify 
congenital toxoplasmosis by running IgM serology on pre-
colostrum serum of live lambs or serum / tissue fluid from stillborn 
lambs. Maternal IgG crosses the placenta freely and persists in the 
circulation of the new-born for several months.

3.  Polymerase Chain Reaction

A PCR is available and this assay is a useful technique in the 
diagnosis of clinical toxoplasmosis.

THERAPEUTIC CONTROL OF ABORTION OUTBREAKS

In the face of an abortion outbreak where T. gondii has been 
confirmed as the cause, treating all remaining pregnant sheep with 
intra-muscular injections of sulfadimidine at 33 mg/kg body weight 

every 2nd day for 4 injections, has proven highly successful in 
reducing the number of abortions.

PREVENTION AND CONTROL

The central point in prevention and control is reducing and 
eliminating the potential risk of cat faeces contaminating sheep feed 
sources (concentrates, hay, edible bedding material, pasture and water 
sources) made available to pregnant sheep. Avoid treating pastures / 
veld with manure or bedding material from farm buildings where cats 
live. Remember, a single defaecation from an infected cat contains 
millions of oocysts. Contamination of veld camps in extensive 
farming systems therefore still poses a real and potential risk. Food 
safety is paramount in controlling toxoplasmosis.

Other measures to reduce environmental contamination of oocysts 
revolve around minimising the number of cats capable of sheading 
oocysts. Following exposure, the vast majority of cats develop a solid 
and long-lasting immunity and therefore oocyst shedding in general is 
restricted to juvenile cats. Limiting the breeding of cats, maintaining 
a healthy adult population of cats and continuous control programs of 
stray cats will significantly reduce oocyst shedding, at the same time 
keeping the rodent population under control. Effective rodent control 
has many other animal health and human health benefits.

A live vaccine is commercially available in Europe and New Zealand 

Figure 1: Life cycle of Toxoplasma (Courtesy G.J. Jackson, Division of Microbiology, US FDA, Washington DC, USA)
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and widely used to reduce losses from congenital toxoplasmosis. This 
vaccine is currently not available in South Africa.
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Figure 2: Outcome of Toxoplasma infection in ewes.
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QUESTIONS Select one answer:
                                                                     

1.  What is the primary clinical presentation of   
toxoplasmosis in sheep?
(a)  Respiratory disease
(b)  Diarrhoea
(c)  Weight loss
(d)  Reproductive disorders
(e)  Neurological syndrome

2.  Which animal species is the definitive host of Toxoplasma 
gondii?
(a)  Ovines
(b)  Felines
(c)  Canines
(d)  Bovines
(e)  Equines

3.  How are cats most commonly infected with Toxoplasma 
gondii?
(a)  Feeding on aborted sheep foetal material
(b)  Ingesting sporulated oocysts from feline faecal  
 contaminated feed sources
(c)  Preying on rodents and small birds
(d)  Drinking water contaminated with oocysts
(e)  Preying on reptiles

4.  Which of the following statements about Toxoplasma 
gondii infection of sheep is TRUE?
(a)  Sheep are infected after ingestion of feedstuffs or  
 grazing lands contaminated with sporulated oocysts  
 from cat faeces.
(b)  Toxoplasma oocyst contamination of open pasture /  
 veld is not associated with infection of sheep.
(c)  Mechanical spread of oocysts in the environment by  
       transport hosts such as flies, dung beetles, cockroaches  
 and earthworms is not known to occur.
(d)  Toxoplasmosis is directly transmitted between  
 sheep.
(e)  Water-borne infection does not occur.

5.  Which of the following statements about the outcome of 
Toxoplasma gondii infection in pregnant ewes is FALSE?
(a)  Infection in the first and second trimesters can result  
 in resorption, mummification or abortion and lamb  
 deaths.  
(b)  Third trimester infections may lead to neonatal  
 deaths.
(c)  Third trimester infections may lead to stillbirths or  
 birth of weak lambs.
(d)  Congenital transmission from ewe to lamb occurs in  
 a large percentage of normal lambings.  

(e)  All infected ewes develop severe systemic signs.

6.  In which foetal organ are characteristic gross pathological 
lesions most likely to be observed?
(a)  Heart
(b)  Lung
(c)  Placenta
(d)  Brain
(e)  Liver

7.  Which of the following histological stains is the most 
sensitive and specific for the demonstration of Toxoplasma 
organisms in formalin-fixed tissue sections?
(a)  Gram stain
(b)  Immunohistochemical (IHC) stain 
(c)  Giemsa stain
(d)  Haematoxylin-Eosin (HE) stain
(e)  Ziehl-Neelsen (ZN) stain

8.  In which of the following organs are Toxoplasma tissue 
cysts most likely to be found?
(a)  Lung
(b)  Adrenal gland
(c)  Liver
(d)  Brain
(e)  Spleen

9.  Which of the following drugs has proven highly 
successful in pregnant ewes at risk by reducing the number 
of abortions during a toxoplasmosis abortion storm?
(a)  Sulphadimidine
(b)  Praziquantel
(c)  Penicillin
(d)  Albendazole
(e)  Chloramphenicol

10.  Which of the following statements about the prevention 
and control of toxoplasmosis is FALSE?
(a)  Eliminating the potential risk of cat faeces   
 contaminating sheep feed sources.
(b)  Avoid treating pastures / veld with manure or   
 bedding material from farm buildings where cats  
 live.  
(c)  Minimising the number of cats capable of   
 shedding oocysts.  
(d)  Limiting the breeding of cats, maintaining a   
 healthy adult population of cats and continuous  
 control programs of stray cats will significantly  
 reduce oocyst shedding.
(e)  Vaccination has proven unsuccessful.


