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 Schmallenberg virus is an emergent disease which infect cattle, sheep and goats which 

cause loss of condition, diarrhea, and abortion in pregnant animals, so this study was 

conducted to detect the antibodies in imported calves by using cELISA, so 400 blood 

samples was collected calves in different ages and healthy status in a period between 

October 2018 to September 2019 in Nineveh province, the investigation of specific 

antibodies was done by competitive Enzyme Linked Immuno Sorbent Assay, the results 

showed that the prevalence of Schmallenberg virus in imported calves was 21% (84 positive 

from 400 samples), high prevalence of infection in the animals more than 6 months to 1 

year old 11.5% when compare with animals less than 6 months of age 9.5%, high incidence 

of infection in animals suffer from various clinical signs 17% and the healthy apparent 

animals recorded low prevalence of infection 4%, samples which collected in spring months 

recorded high prevalence of infection 7.5% while the lowest prevalence of infection with 

the virus recorded in winter months 2%, with significant variance in spring and summer 

months compared with other seasons, in conclusion this study was conducted that 

schmallenberg virus is newly emerge in Iraq and this study is firstly recorded this virus in 

cattle in Iraq. 
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Introduction 

 

Schmallenberg virus (SBV) is an enveloped segmented, 

single-stranded RNA virus, negative sense, classified to the 

Orthobunyavirus genus, Bunyaviridae family and it is related 

to Akabane, Ainoa and Shamonda viruses; which are all 

constitute Simbu-Sero group (1). The virus was first 

recorded in the German town of Schmallenberg at 2011, in 

cows suffer from increase body temperature, diarrhea, and 

decrease milk production, then in 2012 abortions and 

malformation in calves, kids, lambs in other European 

countries (2). The virus can be transmitted via arthropods 

(Biting midges and Culicoides, mosquitoes) that ingest the 

virus with infected animals blood and replicate in the 

arthropod’s tissues then transmitted by bite to other healthy 

animals by biting midges (3), the virus reported in domestic 

animals like ovine, caprine, bovine, equine and camilda and 

reported in other wild animals like zebra, bison and deer (4). 

The initial clinical signs in animals are diarrhea, decrease in 

milk production, loss of appetite, increase body temperature 

and abortions, congenital malformations, stillbirths as the 

most common and vertebral, limb deformities in the aborted, 

stillborn or neonatal SBV-positive calves (5). ‘Dummy 

syndrome’ is a behavior abnormality occurring in SBV 

calves, followed by some clinical signs including walking 

continuously, avoiding food or drink, pressing head against 

solid objects, inability to retreat and no response any stimuli 

(6). Schmallenberg virus can be isolated on several types of 

cell culture including baby hamster kidney cells, Vero cells 

with a cytopathic effect (7). RT-qPCR have been developed 

to discovered SBV, detection of S segment is mostly used 

PCR assays which showed that this method is more sensitive, 
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SBV RNA has been found at two-week intervals in blood 

samples of infected calves so the viral RNA can be used to 

investigate in blood samples (8). Enzyme Linked Immuno 

Sorbent Assay is a specific and sensitive method than other 

serological tests, testing for a larger number of samples in 

the same time (9). The indirect ELISA test is depending on 

SBV recombinant nucleoprotein antigen or whole SBV virus 

antigen, other types of ELISA which can be available 

commercially including competitive ELISA (10). Other 

character of ELISA technique that the can be applied to 

serum and milk samples which can be collected sporadically 

or bulk milk in dairy cattle farm (11). In cattle SBV was 

reported as emergent disease in neighboring countries 

including Turkey (12), Iran (13), Saudi Arabia (14), Jordan 

(15), in Iraq there is one study reported this virus in aborted 

ewes in Erbil (16), So the aim of study is the investigation 

the viral antibodies in imported calves in Iraq. 

 

Materials and methods 

 

Study animals  

A total of 400 imported calves, as soon as they arrive in 

Iraq, the age of calves ranged from 6 months -1 year, some 

animals was recorded a history of loss appetite, diarrhea, 

fever, while another is healthy appearance, the collection of 

samples was collected from in animals in a period between 

October 2018 to September 2019 in Nineveh province.  

 

Blood samples and laboratory testing  

Blood were collected from jugular vein under aseptic 

conditions, the blood transferred to plain tubes, then 

separated the serum from clout by centrifuge at 3000 rpm for 

10 minutes, then the serum was transferred to ependrof tubes 

and stored in -20ºC until used (17).  

 

Competitive Enzyme Linked Immuno Sorbent Assay (c-

ELISA)  

was used to detect specific antibodies against SBV (ID 

Vet France: SBVC-5P), the plate of this test coated with 

recombinant SBV nucleoprotein antigen and the conjugate 

consist of Anti-SBV nucleoprotein-HRP conjugate. The test 

was done according to manufacture manual of ID Vet. 

 

Statistical analysis  

The variations in the prevalence of Schmallenberg virus 

between the ages of animals and the animal’s status were 

evaluated by employing two-sided Chi-square and Fischer’s 

exact test in IBM-SPSS statistics version 19 program (18). 

 

Results 

 

The study revealed the prevalence of Schmallenberg 

virus in imported calves was 21% (84 positive from 400 

samples). High prevalence of infection in the calves more 

than 6 months to 1 year old 11.5% when compare with 

animals less than 6 months of age 9.5% (Table 1). The 

relationship between the prevalence of infection with 

Schmallenberg virus and the health status of calves reveal 

high incidence of infection in animals suffer from various 

clinical signs (diarrhea, depression, fever) 17% and the 

healthy apparent animals recorded low prevalence of 

infection 4% (Table 2). The result showed high prevalence 

of infection with Schmallenberg virus in samples which 

collected in spring months 7.5% while the lowest prevalence 

of infection with the virus recorded in winter months 2%, 

with significant variance in spring and summer months 

compared with other seasons (Table 3).  

 

Table 1: Prevalence of infection with Schmallenberg virus 

according to age of the animals using c-ELISA 

 

Age n blood samples n+ samples (%) 

>6 months 176 38 (9.5)a 

<6 -12 months 224 46 (11.5)a 

Total 400 84 (21) 

Values significantly different (P < 0.05) between different 

ages are labelled with the different superscript letters (a, b or c). 

 

Table 2: Prevalence of infection with Schmallenberg virus 

by using c-ELISA according to health status of the animals 

 

Health status n blood samples n+ samples (%) 

Clinical Signs  148 68 (17)a 

Healthy  252 16 (4) a 

Total 400 84 (21) 

Values significantly different (P<0.05) between health status 

are labelled with the different superscript letters (a, b or c). 

 

Table 3: Prevalence of infection with Schmallenberg virus 

by using c-ELISA according to season of samples collection 

 

Season n blood samples n+ samples (%) 

Winter 112 8 (2)a 

Autumn 82 14 (3.5)a 

Spring  96 30 (7.5)b, a 

Summer  110 28 (7)c, b 

Total 400 84 (21) 

Values significantly different (P < 0.05) between seasons are 

labelled with the different superscript letters (a, b or c). 

 

Discussion 

 

Schmallenberg virus (SBV) is a emerge viral disease in 

ruminants worldwide and Transmitted through the 

arthropods. it Classified to the Orthobunyavirus genus, 

family Bunyaviridae, infected animal suffered Increase body 

temperature, loss of appetence, drop of milk, diarrhea and 

loss of body conditions (19). In this study the prevalence of 

schmallenberg virus antibodies in imported calves using 
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ELISA showed that total percentage of infection was 21% 

(84 from 400 samples), many serological studies recorded 

the schmallenberg virus antibodies in cattle in different 

countries with differences in percentage of infection (20) 

recorded 56.6% of cattle was infected with virus in Ethiopia 

using cELISA, while (11) investigate the antibodies of the 

virus in Netherland using virus neutralization test and the 

result showed the 72.5% of cattle was infected. other study 

(21) included seroprevalence for Schmallenberg virus in 

Mozambique in ovine, bovine and caprine sera using c SBV 

ELISA, and results showed 90% of cattle was infected with 

SBV, (7) found 32.2% positive results for anti-SBV 

antibodies in 1101 cattle serum samples and tested by virus 

neutralization test (VNT) in Portugal 7.92% was recorded in 

Russia (22), in Jordan (15) 57 from 115 serum samples 

positive give results, Azkur et al. (12) recorded 24.5% of 

Turkish cattle was infected with SBV using ELISA.  

The differences between the distributions of the disease 

between the countries explains to several reasons which 

included : the differences in distributions and infestation of 

arthropods vectors, the variations between the farm 

management system and quarantine measures, the history of 

the disease in every country and the source of the animals 

(4). This study recorded high prevalence of infection in the 

calves more than 6 months to 1 year old compared with 

animals less than 6 months of age without significant 

differences. Armin et al. (11) founds no significant 

differences in age, which referred to that the SBV is emerge 

comes from other areas. High prevalence in older animals 

than young once because the younger animals is housed 

indoor breeding and this decrease exposure to arthropod 

vectors, other reasons of increase of infection in older 

animals that the increase of maternal antibodies in older 

animals with elevated in younger animals than older once. 

The results showed high prevalence of infection in animals 

suffer from various clinical signs (diarrhea, depression, 

fever) when compare with healthy apparent without statics 

differences (23) said that the infection is non-specific and 

symptoms is fever, severe diarrhea, and sometimes nervous 

signs, while (10) recorded inconspicuous clinical signs with 

short durations due to short-duration SBV viremia.  

The results showed that the animals suffer from diarrhea, 

depression, fever recorded high prevalence compare with 

healthy once, several studies included the clinical signs in 

cattle which infected with SBV (19) how said that there is 

mild clinical signs such as reduced milk yield or increase 

temperature but abortion is considered while (2) recorded 

mild increase of body temperature, diarrhea and a decrease 

in milk production, other studies (20) showed that the SBV 

cause Reproductive disorders including abortion, and 

metritis, other researchers indicate that calves which SBV 

positive were arthrogryposis, brachygnathia inferior, 

torticollis, kyphosis, lordosis, scoliosis, and muscle 

hypoplasia (24). 

The result showed high prevalence of infection in spring 

months and decreased in winter months, with significant 

variance in spring and summer months compared with other 

seasons. In summer 2012 acute infection of SBV occurred in 

Germany (25) then the virus spread specially in vector 

season (26). This scenario may repeated when vector is 

spread in some seasons and the infection is happened 

Depending on status immune system, the disease will appear 

if immune suppress of the animal (27) The increase of 

temperatures supplied better climate of vector-borne disease 

spread compared with standard temperatures. Vector-borne 

disease transmission models for Schmallenbreg virus 

commonly use mathematical (28,29), during vector 

transmission season of 2012 in Denmark the Schmallenberg 

virus was spread (30), the virus was spread in Sweden in 

2012 through the investigation of antibodies in serum and 

bulk milk during season of vector spread, other study of 

spread the virus in vector season in Denmark was attempt 

(31). Kameke et al. (32) showed that the first arthropods 

found inside cattle stables which relates to appear the 

infection with SBV in Germany, While Martinelle et al. (33) 

said that the arthropods activity is evenly distributed over the 

seasons of the animals, actual transmission seasonality of 

arthropods liberality (34).  

 

Conclusions  

 

This study was conducted that schmallenberg virus is 

newly emerge in Iraq and this study is firstly recorded this 

virus in cattle in Iraq 

 

Acknowledgment 

 

The author wish to thank College of Veterinary 

Medicine, University of Mosul for financially supporting 

this work, laboratory of veterinary teaching hospital for their 

support. 

 

Conflict of interest 

 

Author declare no conflict of interests of the manuscript. 

 

References 

 
1. Claine F, Coupeau D, Wiggers L, Muylkens B, and Kirschvink N. 

Schmallenberg virus infection of ruminants: challenges and 
opportunities for veterinarians. Vet Med. 2015;6:261-272. DOI: 

10.2147/VMRR.S83594  

2. Hoffmann B, Scheuch M, Hoper D. Novel orthobunyavirus in cattle, 
Europe, 2011. Emerg Infect Dis. 2012;18(3):469-472. [available at]  

3. Julia KM, Aleksandra A, Jerzy R, Magdalena L. Comparison of 

Schmallenberg virus sequences isolated from mammal host and 
arthropod vector. Virus Genes. 2018;54(6):792-803. DOI: 

10.1007/s11262-018-1607-1607  

4. Pawaiya RS, Gupta VK. A review on schmallenberg virus infection a 
newly emerging disease of cattle, sheep and goats. Vet Med. 

2013;58(10):516-526. [available at]  

http://www.doi.org/10.2147/VMRR.S83594
https://wwwnc.cdc.gov/eid/article/18/3/11-1905_article
http://www.doi.org/10.1007/s11262-018-1607-1607
https://www.agriculturejournals.cz/publicFiles/106219.pdf


Iraqi Journal of Veterinary Sciences, Vol. 35, No. 3, 2021 (495-499) 

498 
 

5. François Cl, Damien Cu, Laetitia W, Benoit M, Natand K. Modelling 

the evolution of schmallenberg virus seroprevalence in a sheep flock 

after natural infection. Prev Vet Med. 2018;54(1):132-138. DOI: 

10.1016/j.prevetmed.2018.03.024  
6. EFSA (European Food Safety Authority). Schmallenberg virus: 

Analysis of the epidemiological data and assessment of impact. EFSA 

J. 2012;10(6):2768. DOI: 10.2903/j.efsa.2012.2768  
7. Beatriz RT. Seroprevalence of Schmallenberg virus antibodies in cattle 

[master’s thesis]. Portugal: Technico Lisboa; 2017. 44-47 p. [available 

at]  
8. Vander WM, Parlevliet JM, Verstraten EM, Kool EA, Hakze R, Vander 

H. Schmallenberg virus detection in bovine semen after experimental 

infection of bulls. Epidemiol Infect. 2014;142:1495-1500. DOI: 
10.1017/S0950268813002574  

9. Kerstin W, Bernd H, Franz JC, Martin B. Schmallenberg Virus 

Recurrence, Germany, 2014. EID J. 2015;21(7):54-57. DOI: 
10.3201/eid2107.150180  

10. Aine B, Collins ML, Doherty DJ, John FM. Schmallenberg virus: a 

systematic international literature review (2011-2019) from an Irish 

perspective. Irish Vet J. 2019;72(9):132-136. DOI: 10.1186/s13620-

019-0147-3  

11. Armin RW, Elbers WA, Loeffen SQ, Els de Boer L, Arco N, Spek RB, 
Riks M, Marcel AH, Spierenburg EP, de Kluijver A, Gerdien van S, 

Wim HM. Seroprevalence of Schmallenberg Virus Antibodies among 

Dairy Cattle, the Netherlands, Winter 2011-2012. EID. 
2012;18(7):1065-1071. DOI: 10.3201/eid1807.120323  

12. Azkur AK, Albayrak H, Risvanli A, Pestil Z, Ozan E, Yılmaz O, 

Tonbak S, Cavunt A, Kad H, Macun HC, Acar D, Ozenç E, Alparslan 
S, Bulut H. Antibodies to Schmallenberg virus in domestic livestock in 

Turkey. Trop Anim Health Prod. 2013;45(8):1825-1828. DOI: 

10.1007/s11250-013-0415-2  
13. Rasekh M, Sarani A, Hashemi SH. Detection of Schmallenberg virus 

antibody in equine population of northern and northeast of Iran. Vet 

World. 2018;11(1):30-33. DOI: 10.14202/vetworld.2018.30-33  
14. Taha HA, Shoman SA, Alhadlag NM. Molecular and serological survey 

of some haemoprotozoan, rickettsial and viral diseases of small 

ruminants from Al-Madinah Al Munawarah, KSA. Trop Biomed. 
2015;32(3):511-523. [available at]  

15. Abutarbush SM, La Rocca A, Wernike KM, Beer K, Al-Zuraikat OM, 

Al-Sheyab AQ, Talafha FS. Circulation of a Simbuserogroup Virus, 
causing schmallenberg virus‐like clinical signs in northern Jordan. 

Transbound Emerg Dis. 2017;64(4):1095-1099. DOI: 

10.1111/tbed.12468  
16. Lokman B. Serological study for detection of new emerging 

ectoparasites borne disease (schmallenberge viruses) in Duhok 

province - Iraq. Assiut Vet Med J. 2018;64(159):39-42. [available at]  
17. Sheet AA, Albaroo SY. Prevalence of the bovine adenovirus type 3 by 

using direct fluorescent antibody technique in calves in Nineveh 

province. Iraqi J Vet Sci. 2020;34(1):53-57. DOI: 
10.33899/ijvs.2019.125476.1009  

18. Leech NL, Barrett KC, Morgan GA. SPSS for intermediate statistics: 

Use and interpretation. USA: Lawrence Erlbaum; 2007. 
19. Sukru T, Ahmet K, ZUleyha P, Emel B, Hasan A, Ersoy B, Wim H, 

Hakan B. Circulation of schmallenberg virus in Turkey. Turk J Vet 

Anim Sci. 2016;40:175-180. DOI: 10.3906/vet-1507-3  

20. Sibhat B, Ayelet G, Gebremedhin EZ, Skjerve E, Asmare K. 

Seroprevalence of schmallenberg virus in dairy cattle in Ethiopia. Acta 
Trop. 2018;178:61-67. Doi: 10.1016/j.acta tropica.2017.10.024  

21. Blomstrom AL, Stenberg H, Scharin I, Figueiredo J, Nhambirre AP, 

Abilio J, Fafetine J, Berg M. Serological screening suggests presence 
of schmallenberg virus in cattle, sheep and goat in the Zambezi 

province, Mozambiqu. Transbound Emerg Dis. 2014;61:289-292. 

[available at]  
22. Fayssal B, Valery A, Sergey V, Olga Mand Ekaterina V. 

Epizootological study on spatiotemporal clusters of schmallenberg 

virus and Lumpy skin diseases: The case of Russia. Vet World. 
2018;11(9):1229-1236. DOI: 10.14202/vetworld.2018.1229-1236  

23. Mutien MG, Bernd H, Marc D, Arnaud S, Calixte B, Dominique C, 

Martin B, Daniel D. Schmallenberg virus in calf born at term with 

Porencephaly, Belgium. Emerg Infect Dis. 2012;18(6):1005-1006. 

DOI: 10.3201/eid1806.120104  

24. Herder V, Wohlsein P, Peters M, Hansmann F, Baumgartner W. Salient 

lesions in domestic ruminants infected with the emerging so-called 
schmallenberg virus in Germany. Vet Pathol. 2012;49:588-91. DOI: 

10.1177/030098581244783  

25. Conraths FJ, Peters M, Beer M. Schmallenberg virus, a novel 
orthobunyavirus infection in ruminants in Europe: Potential global 

impact and preventive measures. N Zealand Vet J. 2012;61(2):1-6. 

DOI: 10.1080/00480169.2012.738403  
26. Wernike K, Bernd H, Franz JC, Martin B. Schmallenberg virus 

recurrence, Germany, 2014. Emerg Infect Dis. 2015;21(7):1202-1204. 

DOI: 10.3201/eid2107.150180  
27. Dominguez M, Kristel G, Anne Tr, Jean-Baptiste P, Alexandre F, Eric 

C, Emmanuel B, Corinne S, Cyril V, Gina Z, Stephan Zi, Pascal H, 

Didier C. Spread and impact of the Schmallenberg virus epidemic in 
France in 2012-2013. BMC Vet Res. 2014;10 (248):1-10. DOI: 

10.1186/s12917-014-0248-x  

28. Bessell PR, Auty HK, Searle KR, Handel IG, Purse BV. Bronsvoort 

BM. Impact of temperature, feeding preference and vaccination on 

schmallenberg virus transmission in Scotland. Sci Rep. 2014;4:5746. 

[available at]  
29. Haider N, Ana C, Lene J, Jens H, Rene B. Microclimatic temperatures 

at Danish cattle farms, 2000-2016: quantifying the temporal and spatial 

variation in the transmission potential of schmallenberg virus. Parasit 
Vectors. 2018;11:128. DOI: 10.1186/s13071-018-2709-8  

30. Rasmussen LD, Kristensen B, Kirkeby C, Rasmussen TB, Belsham GJ, 

Bodker R, Botner A. Culicoids as vectors of schmallenberg virus. 
Emerg Infect Dis. 2012;18(7):1204-1206. DOI: 

10.3201/eid1807.120385  

31. Akerstedt I, Sofie H, Stale S. The surveillance programmer for 
schmallenberg virus in Norway, 2018. Ann Rep. 2018;21(1):3-8. 

[available at]  

32. Kameke D, Doreen W, Bernd H, Walburga L, Helge K. Schmallenberg 
virus in Germany 2011-2014: Searching for the vectors. Parasitol Res. 

2016;115:527-534. DOI: 10.1007/s00436-015-4768-5  

33. Martinelle L, Dal Pozzo F, Gauthier B, Kirschvink N, Saegerman C. 
Field veterinary survey on clinical and economic impact of 

schmallenberg virus in Belgium. Transbound Emerg Dis. 

2012;61(3):285-288. DOI: 10.1111/tbed.12030  
34. Larska M, Krzysiak MK, Kęsik MJ, Rola J. Cross-sectional study of 

schmallenberg virus seroprevalence in wild ruminants in Poland at the 

end of the vector season of 2013. BMC Vet Res. 2014;10:967. DOI: 
10.1186/s12917-014-0307-3  

 

 Schmallenbergالتقصي المصلي للإصابة بفايروس 

 كأحد الأمراض الطارئة في الماشية في العراق
 

 صفوان يوسف البارودي

 

، فرع الأحياء المجهرية، كلية الطب البيطري، جامعة الموصل، الموصل

 العراق

 

 الخلاصة

 

ارئة يصيب إن الإصابة بفيروس شمالنبرغ هو احد الأمراض الط

الأبقار والأغنام والماعز ويتسبب في الضعف والإسهال والإجهاض في 

الإناث الحوامل، لذلك أجريت هذه الدراسة للكشف عن الأجسام المضادة 

في العجول المستوردة باستخدام اختبار الممتز المناعي المرتبط بالإنزيم 

الأعمار  عينة دم من العجول في مختلف 400التنافسي، لذلك تم جمع 

في  2019إلى سبتمبر  2018والحالة الصحية في الفترة بين أكتوبر 

محافظة نينوى، تم التقصي عن الأجسام المضادة المتخصصة باستخدام 
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اختبار الممتز المناعي المرتبط بالإنزيم التنافسي، أظهرت النتائج أن 

ابية إيج 84٪ )21نسبة الإصابة بالفايروس في العجول المستوردة كانت 

عينة(، ارتفعت نسبة الإصابة في الحيوانات التي تبلغ أعمارها  400من 

 6٪ عند مقارنتها بالحيوانات أقل من  11.5أشهر إلى سنة واحدة  6

٪.، وفي الحيوانات التي تعاني من علامات سريرية 9.5أشهر من العمر 

٪، سجلت 4في حين كانت منخفضة في الحيوانات السليمة  %17مختلفة 

عينات التي تم جمعها في أشهر الربيع معدل انتشار مرتفع للإصابة ال

٪، مع 2٪ بينما سجلت أقل نسبة إصابة بالفايروس في أشهر الشتاء 7.5

تباين معنوي في فصلي الربيع والصيف مقارنة مع المواسم الأخرى، 

بينت هذه الدراسة إلى أن فيروس شمالنبرغ هو احد الأمراض الطارئة 

 لأولالعراق وهذه الدراسة سجلت هذا الفيروس في الماشية  الجديدة في

 مرة في العراق.
 


