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 Schmallenberg virus (SBV) is a newly identified virus belonging to the Orthobunyavirus genus, of 
the Bunyaviridae family, and transmitted by haematophagous arthropods in particular mosquitoes 
and biting midges of the Culicoides genus. The SBV is known to cause reproductive disorders in 
ruminants mainly abortions, stillbirths and congenital malformations (hydranencephaly and 
arthrogryposis syndromes). The aim of this study was to investigate the presence of SBV in dairy 
cattle in Algeria. Between September 2023 and December 2023, blood serum samples from 300 
dairy cows from 75 dairy farms in north eastern Algeria were tested for SBV antibodies using a 
commercial indirect enzyme-linked immunosorbent assay kit. Individual seroprevalence was 
38.33% (115/300; 95.00% confidence interval: 32.83 - 43.83), while herd seroprevalence was 
41.33% (31/75; 95.00% confidence interval: 30.18 - 52.47). In addition, the results of this study 
revealed that SBV seroprevalence at individual or herd level was high and not negligible confirming 
the presence of SBV in the regions studied in Algeria. In conclusion, more in-depth studies are 
recommended concerning the molecular proof, origin and pathogenesis of SBV in ruminants mainly 
those linked to reproductive disorders as well as the study of the various associated risk factors.  
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Introduction 
 

Schmallenberg virus (SBV), an Orthobunyavirus, is an 
emerging pathogen affecting ruminants. First detected in 
November 2011 in the town of Schmallenberg (province of 
Rhineland, Germany) in plasma samples from dairy cattle 
showing fever, minimal milk yield and suffering from severe 
diarrhoea.1 Subsequently, in 2012, the SBV spread to cattle 
herds in many European countries,2,3 and even to Asia and 
Africa.4-8  Based on these segmental genomic and phylo-
genetic characteristics, SBV is known to be highly related to 
the Akabane, Shamonda and Aino viruses. The virus is 
transmitted by hematophagous arthropods, particularly 
mosquitoes and biting midges of the Culicoides genus.9,10  

Clinically, SBV infection in cattle results in a transient 
fever (> 40.00 ˚C), reduction or even loss of appetite, 
deterioration in the animal general condition, drop in milk 
production (up to 50.00%) and the appearance of severe 
diarrhoea. However, previous studies highlighted serious 
signs including abortions, foetal mummification, stillbirths 
and the birth of malformed calves, arthrogryposis and 
hydranencephaly.11  

 
 

 Several methods have been used to detect and confirm 
SBV infection. Initially, researchers at the FLI Friedrich 
Loeffler Institute used real-time reverse transcriptase 
polymerase chain reaction.1,12 Subsequently, several 
methods were developed and used for immediate diagnosis 
of infection including serological methods enzyme-linked 
immunosorbent assay (ELISA), neutralization methods 
and indirect immunofluorescence tests. The aim of the 
present research was to investigate the prevalence of 
exposure to SBV in dairy cattle in eastern Algeria at both 
individual and herd level using the ELISA test. 

 
Materials and Methods 
 

Study area. The study was carried out in the wilayas of 
Sétif, Bordj Bou Arreridj and Mila. The latter is located in 
northeastern Algeria which is considered as a large 
agricultural plain known for cereal and livestock 
production. In addition, the climate was another motive to 
choose the given area for the study. It is continental and 
semi-arid, hot and dry in summer, and rainy and cold in 
winter. The study took place from September 2023 to 
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December 2023 and involved 300 blood samples from 300 
cows belonging to 75 dairy cattle farms declared free of 
brucellosis and tuberculosis located in eastern Algeria and 
belonging to the wilayas of Sétif (n = 25), Bordj Bou 
Arreridj (n = 25) and Mila (n = 25). 

Sample collection. To carry out this study, 5.00 ml of 
blood in a dry Vacutainer tube were taken and transported 
in a cool box at a temperature of 4.00 ˚C to the animal 
biotechnology laboratory at Blida 1 University, where they 
were centrifuged for 5 min at 3,000 revolutions per min. 
The sera collected using a micropipette were placed in 
1.50 mL Eppendorf tubes and stored at – 20.00 ˚C until the 
serological test was carried out.13 All methods used in this 
study were applied respectively with current guidelines 
and norms. The veterinarians who handled the animals 
followed an appropriate practice in accordance with 
World Organisation for Animal Health (Formerly OIE) 
ethical guidelines and animal welfare regulations. This 
study is based essentially on scientific research which has 
not been the subject of a specific application to an ethics 
committee. All the methods used in this study were 
applied in accordance with the guidelines and standards in 
force relating to the use of animals in research and their 
welfare (chapter 7.8 of the World Organisation for Animal 
Health WOAH Terrestrial Animal Health Code). The 
veterinarians who handled the animals followed 
appropriate practice in accordance with the ethical 
guidelines of the World Organisation for Animal Health. In 
addition, oral consent was obtained from all breeders who 
participated in the present study. 

Serological analysis. The presence of anti- SBV 
antibodies was detected using an ELISA kit (IDVET, 
Montpellier, France). The kit used was the ID Screen® 
SBV competition multi-species kit using a recombinant 
SBV nucleoprotein. The diagnostic specificity and 
sensibility of this test announced by the manufacturer 
are 100%. Validation of the ELISA test used, 
interpretation of the results and calculation of the 
sample/negative control (S/N) serum percentages were 
carried out in accordance with the manufacturer’s 
recommendations. The test used was validated on the 
basis of an optical density of the negative controls greater 
than 0.70, and a ratio between the mean of the positive 
controls and the mean of the negative controls of less 
than 0.30 (< 30.00%). When these two conditions were 
met, the optical densities of the samples tested were 
measured at a wavelength of 450 nm (DiaLab, Neudorf, 
Austria). The S/N percentages were calculated using 
equation 1 and interpreted according to the ELISA 
manufacturer’s instructions (IDVET). Thus, a cow is 
positive if the S/N ≤ 40.00%, doubtful if the S/N% was 
 

 between 40.00% and 50.00% and negative if S/N% ˃ 
50.00%. Consequently, a farm was considered seropositive 
if at least one cow belonging to that farm was seropositive 
(S/N ≤ 40.00%). Seroprevalence was calculated by 
dividing the number of serologically positive sera by the 
total number of sera as it is shown below in which OD is 
optical density:  

S/N%= (OD sample/OD negative control) × 100 

Statistical analysis. The prevalence was calculated 
using XLSTAT Software (version 2023.2.0.1411; Lumivero, 
Denver, USA). Individual and herd seroprevalence rates 
are given with a 95.00% confidence interval. 

 
Results 
 

 The results of the present study showed an individual 
seroprevalence of SBV of 38.33% (115/300; 95.00% 
confidence interval: 32.83 - 43.83). The herd sero-
prevalence rate was 41.33% (31/75; 95.00% CI: 30.18 - 
52.47), (Table 1).  
 
Discussion 
 

The individual seroprevalence of SBV obtained was 
evaluated at 38.33% (95.00% CI: 32.83 - 43.83) 
(population of dairy cows). This result could be compared 
to other studies conducted in the same context 
(determination of SBV seroprevalence) and based on the 
use of the same serological diagnostic and investigated 
technique (ELISA). The seroprevalence reported in the 
current study is lower than those reported in various 
other studies, namely: 57.40% in China,4 49.50% in 
Jordan,14 70.60% in Spain,15 45.50% in Kosovo,16 40.70% 
in Turkey,17 and 69.90% in Ireland.18 Our findings were 
inconsistent with the previous once carried out in Jordan, 
Spain, China, Turkey and Kosovo, and the SBV 
seroprevalence obtained at the individual level was similar 
to that of 38.20% obtained in Italy.19 It means that the 
result were closely consistent to a study that was made in 
Italy. However, it was still much higher than those 
reported in Albania (11.10%),16 Iraq in imported calves 
(21.00%),20 Iran (12.40%),21 and Brazil, where the SBV 
virus was not detected in any of the blood serum samples 
collected (0.00%).22   

The herd-wide seroprevalence of SBV obtained was 
estimated at 41.33%, a lower value than those found in 
China (100%),4 Tanzania (87.00%),7 Ireland (77.70%),18 
and Italy (90.40%).19 However, it remains much higher 
than that reported in Brazil, where SBV was not detected 
in any herd (0.00%).22 

 Table 1. Individual and herd seroprevalences as 95.00% confidence interval (min - max) of Schmallenberg virus. 

Pathogen 
Number of individuals 

Individual prevalence rate 
Number of herds 

Herd prevalence rate 
Positive Doubtful Negative Positive Doubtful Negative 

Schmallenberg virus 115 0 185 38.33% (32.83 - 43.83) 31 0 44 41.33% (30.18 - 52.47) 
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Given the fairly significant and not inconsiderable 
repercussions of SBV infection in cattle, particularly 
adults, which frequently takes the form of non-specific 
clinical signs, SBV infection transmitted by vectors 
(mosquitoes and biting midges) generally manifests itself 
as a mild, transient illness with anorexia, hyperthermia 
and, in some cattle, diarrhoea and a drop in milk 
production (by up to 50.00%).1,23 In this case, wind plays 
an important role in the transmission of the virus, as 
infected midges and mosquitoes are easily carried by air 
currents.24 The rate of spread of SBV is estimated 
between 0.90 and 1.50 km per day.25  

In addition to the vector mode of SBV transmission, 
there is vertical transmission between the contaminated 
or infected mother and the foetus during the first and early 
second trimesters of gestation leading to abortion, 
stillbirths and the birth of malformed newborns.26,27 
Finally, the horizontal or direct transmission of the SBV 
virus from infected cattle to healthy cattle by direct contact 
or via the oro-nasal or faeco-oral route has not been 
demonstrated.28 The same applies to the transmission of 
SBV from infected bulls to females during natural mating 
or via artificial insemination and despite the detection of 
SBV in the semen of infected bulls, this mode of 
transmission has not yet been well studied.29 

The current study concluded that the SBV was indeed 
present in dairy cattle in Algeria, due to the high 
prevalences obtained at individual and herd level within 
herds in eastern Algeria. This exposure to SBV could be 
widespread in Algeria. Because of the importance and 
economic consequences of this disease, further studies are 
strongly recommended to determine the molecular 
specificities, pathogenesis and different risk factors 
associated with this exposure. 

 
Acknowledgments 

 
The authors would like to express their sincere thanks 

and gratitude to all the breeders and veterinarians for 
their invaluable participation. The authors would also like 
to thank the management of the Laboratory of 
Biotechnologies Related to Animal Reproduction, Institute 
of Veterinary Sciences, Blida 1 University, Blida, Algeria for 
providing the necessary facilities and a suitable 
environment to carry out this work. 

 
Conflicts of interest 

 
The authors declare no conflict of interest. 
 

References 
 
1. Hoffmann B, Scheuch M, Höper D, et al. Novel 

orthobunyavirus in cattle, Europe, 2011. Emerg Infect 
Dis 2012; 18(3): 469-472. 

 2. Martinelle L, Dal Pozzo F, Kirschvink N, et al. The 
Schmallenberg virus or the emergence of the first 
orthobunyavirus of the Simbu serogroup in Europe 
[French]. Ann Méd Vét 2012; 156: 7-24. 

3. Beer M, Conraths FJ, van der Poel WH. ‘Schmallenberg 
virus’ - - a novel orthobunyavirus emerging in Europe. 
Epidemiol Infect 2013; 141(1): 1-8.  

4. Zhai SL, Lv DH, Wen XH, et al. Preliminary serological 
evidence for Schmallenberg virus infection in China. 
Trop Anim Health Prod 2017; 50(2): 449-453.  

5. Azkur AK, Albayrak H, Risvanli A, et al. Antibodies to 
Schmallenberg virus in domestic livestock in Turkey. 
Trop Anim Health Prod 2013; 45: 1825-1828. 

6. Blomström AL, Stenberg H, Scharin I, et al. Serological 
screening suggests presence of Schmallenberg virus in 
cattle, sheep and goat in the Zambezia Province, 
Mozambique. Transbound Emerg Dis 2014; 61(4): 
289-292. 

7. Mathew C, Klevar S, Elbers AR, et al. Detection of serum 
neutralizing antibodies to Simbu sero-group viruses in 
cattle in Tanzania. BMC Vet Res 2015; 11: 208. doi: 
10.1186/s12917-015-0526-2. 

8. Asmare K, Sibhat B, Ayelet G, et al. Serological evidence 
of bovine herpesvirus-1, bovine viral diarrhea virus 
and Schmallenberg virus infections in relation to 
reproductive disorders in dairy cattle in Ethiopia. Acta 
Trop 2018; 178: 236-241.  

9. Rasmussen LD, Kristensen B, Kirkeby C, et al. Culicoids 
as vectors of Schmallenberg virus. Emerg Infect Dis 
2012; 18(7): 1204-1206.  

10. Pagès N, Talavera S, Verdún M, et al. Schmallenberg 
virus detection in Culicoides biting midges in Spain: 
first laboratory evidence for highly efficient infection of 
Culicoides of the Obsoletus complex and Culicoides 
imicola. Transbound Emerg Dis 2018; 65(1): e1-e6. 
doi: 10.1111/tbed.12653. 

11. Pepin M, Laaberki MH, Dupinay T, et al. Increasing 
importance of bunyaviridae in public and veterinary 
health illustrated by hantaviruses, and the 
schmallenberg and rift valley fever viruses [French]. 
Bull Acad Vét France 2012; 165(4): 339-346. 

12. Friedrich-Loeffler-Institut (FLI). Schmallenberg virus 
(SBV). Available at: https://www.fli.de/en/news/animal 
-disease-situation/schmallenberg-virus/. Accessed Feb 
8, 2025.  

13. Djellata N, Yahimi A, Hanzen C, et al. Prevalence and 
factors associated with a higher or lower risk of 
exposure to Coxiella burnetii, Chlamydia abortus and 
Toxoplasma gondii in dairy cows that have aborted in 
Algeria. Rev Sci Tech 2019; 38(3): 761-786. 

14. Abutarbush SM, La Rocca A, Wernike K, et al. 
Circulation of a Simbu serogroup virus, causing 
Schmallenberg virus‐like clinical signs in northern 
Jordan. Transbound Emerg Dis 2017; 64(4):  
1095-1099. 
 



132 N. Djellata et al. Veterinary Research Forum. 2025; 16 (3): 129 - 132 

 

15. Jiménez-Ruiz S, Paniagua J, Isla J, et al. Description of 
the first Schmallenberg disease outbreak in Spain and 
subsequent virus spreading in domestic ruminants. 
Comp Immunol Microbiol Infect Dis 2019; 65: 189-193.  

16. Rexhepi A, Wernike K, Berxholi K, et al. First evidence 
of Schmallenberg virus infection in domestic 
ruminants in Kosovo and Albania. Vet Ital 2021; 57(1): 
13-17. 

17. Dogan F, Dik B, Bilge-Dagalp S, et al. Prevalance of 
Schmallenberg orthobunyavirus (SBV) infection in 
sampled ruminants in Turkey's Eastern Mediterranean 
region between 2015 and 2017. Res Vet Sci 2022; 145: 
63-70. 

18. Collins ÁB, Barrett DJ, Doherty ML, et al. Significant 
re‐emergence and re-circulation of Schmallenberg 
virus in previously exposed dairy herds in Ireland in 
2016. Transbound Emerg Dis 2017; 64(5): 1359-1363.  

19. Ferrara G, Wernike K, Iovane G, et al. First evidence of 
Schmallenberg virus infection in southern Italy. BMC 
Vet Res 2023; 19: 95. doi: 10.1186/s12917-023-
03666-5. 

20. Al-Baroodi SY. Seroprevalence of Schmallenberg virus 
infection as emerging disease in cattle in Iraq. Iraqi J 
Vet Sci 2021; 35(3): 495-499. 

21. Rasekh M, Sarani A, Jafari A. First detection of 
Schmallenberg virus antibody in cattle population of 
eastern Iran. Vet Res Forum 2022; 13(3): 443-446.  

 22. de Souza Nunes Martins M, Pituco EM, Taniwaki SA, et 
al. Schmallenberg virus: research into viral circulation 
in Brazil. Braz J Microbiol 2022; 53(1): 377-383.  

23. Wernike K, Eschbaumer M, Breithaupt A, et al. 
Schmallenberg virus challenge models in cattle: 
infectious serum or culture-grown virus? Vet 
Res 2012; 43(1): 84. doi: 10.1186/1297-9716-43-84. 

24. Sedda L, Rogers DJ. The influence of the wind in the 
Schmallenberg virus outbreak in Europe. Sci 
Rep 2013; 3: 3361. doi: 10.1038/srep03361. 

25. Balmer S, Vögtlin A, Thür B, et al. Serosurveillance of 
Schmallenberg virus in Switzerland using bulk tank 
milk samples. Prev Vet Med 2014; 116(4): 370-379. 

26. Bilk S, Schulze C, Fischer M, et al. Organ distribution of 
Schmallenberg virus RNA in malformed newborns. Vet 
Microbiol 2012; 159(1-2): 236-238. 

27. Wernike K, Holsteg M, Schirrmeier H, et al. Natural 
infection of pregnant cows with Schmallenberg virus - - 
a follow-up study. PloS One 2014; 9(5): e98223. doi: 
10.1371/journal.pone.0098223. 

28. Wernike K, Eschbaumer M, Schirrmeier H, et al. Oral 
exposure, reinfection and cellular immunity to 
Schmallenberg virus in cattle. Vet Microbiol 
2013; 165(1-2): 155-159.  

29. Schulz C, Wernike K, Beer M, et al. Infectious 
Schmallenberg virus from bovine semen, 
Germany. Emerg Infect Dis 2014; 20(2): 338-340.  


