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Abstract

This is the first study conducted in Nineveh Province to investigate
the presence of Schmallenberg virus antibodies in sheep sera and
molecularly diagnose it with a description of congenital malformations
and microscopic pathological lesions in some organs of aborted fetuses
infected with the virus, which include the brain stem, spinal cord, heart,
lung, liver and spleen.

During sample collection, data about sheep herds were recorded using
a customized form .A total of (67) aborted females more than ten days
ago and (25) males were used in this study. Blood samples were drawn
from the jugular vein and transferred to gel tubes, the serum was
separated, transferred to Eppendorf tubes, and kept at -20°C until the
ELISA test. Additionally, (15) aborted fetuses, with ages ranged between
(60-135) days, were collected from various locations throughout Nineveh
Province between September 2021 and the end of January 2022. Aborted
fetuses were autopsied, and samples from brain stem, spinal cord, spleen,
liver, lung, and abdominal fluids were collected and stored at -20°C for
molecular analysis. Additionally, tissue samples from the brain stem,
spinal cord, spleen, liver, lung and heart were collected in plastic
containers with neutralized formalin for the purpose of tissue cutting and
observation of microscopic pathological lesions. A competitive ELISA
kit was used for serological diagnosis, and the ready-made kit was used to
extract RNA from samples collected from aborted fetuses. In order to
create complementary deoxyribonucleic acid, reverse transcription of the
extracted RNA to complementary deoxyribonucleic acid was performed.
Then four pairs of primers were used to amplify the S gene during the

reverse transcription polymerase chain reaction. The samples were passed



and routine histological cutting was carried out, then the tissue sections
were stained using Harris hematoxylin and eosin stains.

The results showed that the total percentage of the presence of
Schmalenberg virus antibodies in sheep was (79.35%), and ranged from
(57.14%) to (86.2%) for the areas studied. Where the highest percentage
of (86.2%) was recorded in the Tel Kaif district, which included the
district center, Wana sub-district and the town of Talskof, while the
lowest percentage was recorded of (57,14%) in the Hamdaniya district,
which included the district center, Nimrod district and Bartella district,
Whereas, the Mosul district, which included the district center, Bashiqa
district, and Badush district, mediated these two percentages, with
significant differences between regions at a significant level (p<o0.05).
There was also a significant difference in the percentage of females who
had antibodies, which was higher (85.07%) than the percentage of males
(64%). The severe type of infection was recorded the highest (55,43%),
compared to the other two types, moderate and mild, which were
(18.47%) and (5.43%), respectively.

Molecular examination revealed a total of (11) positive samples, with
the proportion for the primer pair (S1) being (23.4%), other primers were
negative. The highest RT-PCR rate was observed in brain stem samples
(37,5%), followed by spinal cord, liver, lung, spleen, and abdominal fluid
samples with percentage of (33,33%), (16,66%), (14,28%), (20%), and
(14,28%), respectively. Furthermore, the S gene amplification products of
the positive samples were (474) base pairs in size as compared to the
negative control in agarose gel at a concentration of (1.5%).

Three aborted lambs had various congenital deformities, including
varying degrees of arthrogryposis multiplex congenital of the front and
hind limbs and shortness of the lower jaw relative to the upper one. In

addition, flattening of the rib cage and a tiny chest cavity were seen, as



well as congenital spinal deformities such as kyphosis, lordosis,
torticollis, and scoliosis. The fetuses also showed anomalies of the central
nervous system, including hydranencephaly, hydrocephaly, cerebral and
cerebellar hypoplasia, and porencephaly.

Microscopic lesions of brain stem showed lymphocyte and glial
aggregates, neuronal degeneration and necrosis, edema, and perivascular
congestion. Additionally, basal inclusion bodies were seen inside the
nuclei of the neurons as well as the striations of the neuronal material,
which indicated that glial cells had congregated around the neurons and
their axons. The spinal cord lesions characterized by accumulation of
lymphocytes and glial cells, neuronal degeneration and necrosis, edema
around the blood vessels, hemorrhage, fibrotic degeneration of the vessel
wall and thickening, basal inclusion bodies within the nuclei, necrosis of
motor neurons, and edema of nerve substance. Pathological lesions of the
liver were also observed, represented by coagulative necrosis, vacuolar
degeneration of hepatocytes, infiltration of inflammatory cells and
congestion of sinusoids. Whereas, the results of pathological lesions of
the spleen revealed necrosis and loss of the lymphocytes in the white
pulp, fibrinoid necrosis of ellipsoidal sheath and degeneration of
epithelial cells in the red pulp. The pathological lesions of the heart
showed necrosis and degeneration of myocardial muscles cells with
atrophy and edema and infiltration of inflammatory cells. In the lung, the
presence of pneumonia with serofibrinous exudate and inflammatory cells
infiltration in the alveoli and necrosis of epithelial cells of bronchioles
were observed.

It was concluded from this study that Schmallenberg virus is widely
spread in the Nineveh povince among sheep herds, with a high rate of
presence in aborted ewes compared to males, and with a severe infection.

The brain stem and spinal cord are the most suitable organs for molecular



diagnosis of Schmallenberg virus in aborted sheep. Abnormalities of the
musculoskeletal system and nervous system are the most common lesions
that can be seen in aborted fetuses, with the observation of pathological
microscopic lesions of the cells of the brain stem, spinal cord, heart, lung,

liver and spleen caused by infection with the virus.



