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Abstract 
The current study designed to detection of Neospora caninum antibodies in goat milk in different areas of 

Wasit-province in Iraq, milk samples were collected from 74 dairy goats in different regions through 

November 2014- April 2015. The results recorded total infection rate of parasite 18.91% (14/74) with 

significant differences by using Indirect Enzyme Linked Immuno Sorbent Assay (ELISA). The 

histopathological examination revealed significant lesions in different internal organs; heart, lung, liver, 

brain, thymus for aborted goat fetus (in 90 day gestation) and placentom of naturally infected dam. The 

main lesions were described in these tissues; represented chronic infection reaction of MNCs (mainly 

monocytes and macrophages), perivascular cuffing around congested blood vessels, and atrophic necrosis 

of infected tissues. Most tissue sections revealed presence of cystic-like appearance of parasitic infection 

with thick wall and contained different stage of life cycle with cellular debris or diffusely present. The 

present study was considered as the first report about detection neosporosis in dairy goats in Iraq.  
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Introduction 
Neosporosis, caused by the obligate intracellular parasite protozoan N. caninum, is an 

important causative agent of repeated abortions in ruminants, including cattle, sheep, goats, 

horse, and deer (Dubey, 2003) [4] and neurological alterations in dogs (Barber and Trees1998) 
[1]. N. caninum may cause disease in animals infected during pregnancy (Barr et al.,1990) [2]. 

At birth may have neurological signs, be underweight, lacking ability to rise, or have no 

clinical signs (Dubey and Schares, 2011) [5]. N. caninum infection may reduced milk 

production and shortened production life due to early culling (Thurmond and Hietala, 1997) 
[19]. Dogs and coyotes are the final hosts. Cattle and a wide range of other warm blooded 

animals can act as intermediate hosts. There are three infection stages of the parasite: 

Tachyzoites and bradyzoites occur in tissues of infected hosts (intermediate and definitive 

hosts), whereas oocysts that are excreted in the faeces of the definitive host (Heuer et al.,2004, 

Moore, 2005) [10, 15]. The goal of current study was to detect N. caninum antibodies in skimmed 

milk samples and study the histopathological changes in placenta and some organs of aborted 

fetuses of goats in wasit province. 
 

Materials and Methods 

Milk collection 

Milk samples were collected randomly from 74dairy goats, during November 2014- April 

2015 from different area (Karrada, Annomaniyah, Al-Kairat, Saila) in Wasite province, Iraq. 

the samples were centrifuged at 1000rpm for 10 min and skimmed milk (lactoserum) was 

collected and stored at -20 ℃ untile analysis using a commercial ELISA Kit(IDvet) according 

to the manufacturers instruction. 
 

Histopathological Examination 

The tissue specimens; brain, liver, lung, heart were collected from one aborted one-day-old 

goat fetuses also the placenta of infected dam (previously numbered goats in therapeutic 

numbering system) and cut into pieces (1 cm3) and fixed in 10% buffered formalin solution, 

then submitted to serological laboratory to the department of central veterinary laboratories. 

The formalin fixed tissue specimens, paraffin blocks were made, and 5-6 microns thick 

sections were serially cut with a microtome and stained with hematoxylin and eosin (H&E) 

(Luna, 1968) [12].
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Statistical analysis 

Data was statistically analyzed by Chi-square tests for 

significance using SPSS 15 version. 

 

Results and Discussion 

This study showed that the rate of infection (18.91 %) in 

skimmed milk with significant differences on (P≤0.05). The 

highest rates of infection was recorded in the Annomaniyah 

was (26.66%), While in Al-Kairat without infections. (Table 

1). 

 
Table 1: Total infection rate of N. caninum in the skimmed milk by 

using ELISA in different areas of Wasit province. 
 

Location Total number Positive (%) 

Karrada 14 3 21.42 

Annomaniyah 30 8 26.66 

Al-Kairat 16 0 0.00 

Saila 14 3 21.42 

Total 74 14 18.91 

(P≤0.05) 

 

The samples of bulk milk can be easily collected and tested 

for antibodies of infectious diseases in dairy herds by ELISA 

method (Pritchard, 2001) [16]. Testing of bulk milk is a useful 

way for a rapid finding of the presence of N. caninum in a 

large area. 

Hurkova et al. in (2005) [11] reported (1.01%) prevalence of N. 

caninum in cattle in the Czech Republic. Also with 3.9% 

prevalence in aborting cows (Vaclavek et al., 2003) [20]. 

Schares et al. (2003) [7] reported 7.9% prevalence in 3260 

examined herds using bulk milk ELISA method, when a 

maximum of 50 cows contributed to bulk milk samples in 

Germany.  

The present results demonstrated generally high prevalence of 

N. caninum infected in skim milk of caprine in Iraq that 

corresponds with results that carried out in Thailand, 220 

herds were analyzed by bulk milk ELISA and 46% herds were 

found positive (Chanlun et al., 2002) [3].  

Slapeta et al. in (2002) [18] mentioned that limited contacts of 

cattle and dogs. Moreover, water source, good nutrition, good 

management system and therapeutic system can be attributed 

to the differences in seroprevalence of caprine neosporosis 

between the regions. 

 

Histopathological changes in brain 

Necropsy was carried out for one aborted fetus (a one day 

old) of positive doe (Examined by ELISA for detection of N. 

caninum). 

The histopathological lesions in brain showed many neurons 

were represents severe neuronal vacuolation (degeneration) 

with ischemic of neurons (Fig.1A, B). 

The present study, we used foetal histopathology combined 

with ELISA to detect the presence of Neospora infection in 

aborted foetuses from caprine. 

According to reviews, N. caninum is very similar in 

appearance to T. gondii and therefore needs to be 

differentiated in tissues by immunoperoxidase using specific 

anti sera (Dubey and Lindsay, 1996) [8, 9].  

A preparatory way to distinguish N. caninum from T. gondii is 

the thickness of the tissue cyst wall. The T. gondii tissue cysts 

encysted by a very thin wall, ranging (less than 0.5 μm) in 

thick (Dubey et al., 1996) [8, 9], which is negative to PAS stain, 

in contrast to the bradyzoites, which are positive; Whereas N. 

caninum cyst has thicker wall (larger or equal than 1 μm), 

bradyzoites are PAS-positive and the cyst wall stains variably 

with PAS (Dubey et al., 2002) [7]. The current study, detected 

1.0 μm thick cyst wall for descriptions of N. caninum, tissue 

cyst so is thicker than that described for T. gondii cyst and the 

findings of several tissue cysts in internal organs and had no 

tachyzoites associated with the perivascular 

lymphoplasmacytic cell response and focal gliosis which 

suggested that the infection was chronic in the goat kid. 

 

Histopathological changes in liver 

The characterized microscopic finding in the liver of aborted 

fetus showed severe destruction in liver parenchyma 

accompanied with solitary presence of tachyzoite (that appear 

as banana shape) with severe necrosis of remaining 

hepatocyte (Fig. 2).  

In liver, two types of lesion could be encountered in the liver: 

periportal hepatitis and multifocal hepatocellular necrosis. 

Both types of lesions may occur together. Periportal hepatitis, 

characterized by infiltration of mononuclear cells in portal. 

Areas, is the most common lesion. Multifocal hepatocellular 

necrosis, with associated intra-sinusoidal deposits of fibrin 

(Wouda et al., 1998b) [21]. Previous lesions are similar to 

present results. 

 

Histopathological changes in lung 

This section was characterized by moderate to severe necrosis 

in bronchial mucosa together with cellular infiltration 

associated with evidence of longitudinal cyst containing 

aggregation bradyzoites (Fig. 3A). Lung section in the wall of 

bronchus showed capillary dilation and congestion together, 

this is an evidence of presence of N. caninum pseudocyst 

closely packed bradyzoite within fibrosis (Fig. 3B). 

In lung, the microscopical lesions characterize by increase 

thickening of interalveolar septa, congestion, alveolar edema, 

irregular and longitudinal tissue cyst containing numerous of 

bradyzoites, severe necrosis and cellular infiltration, this 

findings of the present study were agreement with results that 

described in bovine histopathological lesions by (Dubey, 

1992) [6]. 

 

Histopathological changes in thymus 

The hallmarking feature of thymic fetal tissue characterized 

by lymphoid depletion mainly in medullar region together 

with blood vessels congestion (Fig. 4). 

In thymus, the lesions of aborted goat fetuses such as 

lymphoid depletion and blood vessels congestion are first 

reported in this present study.  

 

Histopathological changes in heart 

The characterize microscopic lesions in heart showed 

Necrosis of cardiomyocytes (infilteration of myocardial) 

accompanied with number of N. caninum tachyzoites 

pseudocyst seen within necrotic fiber accompanied with 

MNCs infiltration in the epicardium (Fig. 5). 

In heart, Focal or diffuse myocarditis is a frequent finding in 

infected fetuses (Barr et al., 1990) [2], with lesions 

characterized by varying numbers of mixed mononuclear cell 

infiltrates in the epicardium, myocardium and endocardium 

also focal macrovesicular steatosis. 

Rarely, aggregations of tachyzoites can be found within 

cardiac muscle cells (Wouda et al., 1998b) [21]. That was 

compatible with present findings. 

 

Histopathological changes in placenta 

There was thickening of chorionic plate and rich collagen 

accompanied with multiple necrotic foci containing cellular 

debris and number of N. caninum bradyzoites like structure 



 

~ 1258 ~ 

Journal of Entomology and Zoology Studies 
 

enclosed with thickened chorionic plate (Fig. 6A). In other 

section there was mineralization of chorionic plate within 

cellular aggregation of leukocytes and necrotic foci (Fig. 6). 

In placentom, the main lesions have been thickness of 

chorionic plate, number of N. caninum bradyzoites like 

structure, necrotic villi and giant cell formation and 

mineralization of chorionic plate. The present results are 

similar to results both (Maley et al., 2003; Macaldowie et al., 

2004) [14, 13]. 

 

  
 

Fig 1: Histopathological sections in brain of aborted fetus. (H & E, 

X40) A: Large empty space cavity in cerebral tissue of aborted fetus 

represent sever necrotic area with remnant of pykinotic nuclei; sever 

vacuolation of neuron in B: with large intracellular vacuoles and 

necrotic one also see. 

 

 
 

Fig 2: Histopathological sections in liver of aborted aborted fetus. (H 

& E, X40) 

 Presence of tachyzoite in necrotic parenchyma (red arrow). 

 N. caninum pseudocyst containing basophilic bradyzoite 

(yellow arrow). 

 

 
 

Fig 3: Histopathological sections in lung of aborted fetus. (H & E, 

X40) A: Longitudinal cyst containing aggregation bradyzoites in the 

bronchial wall (red arrow), intensive necrosis of bronchial epithelial 

(yellow arrow). B: N.caninum tissue pseudocyst developed 

bradyzoite (red arrow), collagen proliferation in the bronchial wall 

(yellow arrow) capillary congestion & dilation (blue arrow). 

  
 

Fig 4: Histopathological sections in thymus of aborted fetus. (H&E, 

X10) A: Lymphoid depletion in medulla tissue (red arrow).  

B: Medulla (red arrow), cortex (yellow arrow). 

 

 
 

Fig 5: Histopathological sections in heart of aborted fetus. (H&E, 

×40) 

 N. caninum pseudocyst (red arrow), necrotic fibers stained 

deeply eosin (yellow arrow). 

 

  
 

Fig 6: Histopathological sections in placentom of the infected dam. 

A: Multiple necrosis lesion containing tissue debris with N.caninum 

bradyzoite like structures (red arrow), thickened chorionic plate 

(yellow arrow). B: mineralization within necrotic foci (red arrow), 

thickened chorionic plate (yellow arrow) (H&E, X40). 
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