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Serological Detection of Equine herpes virus (EHV) type 1 and 4 

 In Sudan 

ABSTRACT: 

Aims: of the study was to investigate the occurrence of herpes viruses’ type 1 and 4 in Sudan. 

Study design: A total of 208 blood samples were collected from horse and donkeys from different 

localities in Sudan including; Khartoum, Atbara, Wadmadani and Nyala. With the exception of some 

horses (cross or foreign breeds) 

Place and Duration of Study: The study was undertaken in the Virology lab, Veterinary Research 

Institute, Ministry of Animal Resources, Fisheries and Range Lands, Khartoum during December 2012 to 

February 2013.  

 Methodology: 208 blood samples obtained from horse and donkeys were investigated in different 

localities in Sudan using an indirect ELISA (SVANOVIR® EHV1/EHV4-Ab). 

Results: All animals examined were Indigenous breeds, different ages and apparently healthy; clinical 

signs suggestive to equine herpes or any disease were not detected. EHV 1 was detected in 7.1% 

(9/126) of the horse samples from Khartoum, Nyala and Wadmadani, and in 9.8% (8/82) of the donkeys’ 

sample from Wadmadani and Nyala; while EHV 4 was detected (in all localities)  in 64.3 % (81/126), and 

62.2% (51/82) of the samples collected from horses and donkeys respectively. 
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Conclusion: Mixed infection with both types 1 and 4 was recorded in horse samples from Khartoum and 

Nyala and in donkeys sample from Wadmadani and Nyala. Further studies for virus detection such as 

PCR should be conducted to enables rapid identification of specific virus causing disease EHV I or EHV 4 
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1 INTRODUCTION: 

Equine herpes virus (EHV) is a common virus that occurs in horse populations worldwide [1]. The two 

most common types that result in serious clinical disease in the horse are EHV-1, which causes 

respiratory disease in young horses, abortion in pregnant mares and paralysis(neurologic disease) in 

horses of all ages and types, and EHV-4, which usually only causes low-grade respiratory disease 

but can occasionally cause abortion [2, 3, 4]. EHVs are in the family Alphaherpesviridae and are 

enveloped double stranded DNA viruses.  There are 5 alpha herpesviruses that infect horses (EHV-1, 2, 

3, 4, and 5).  The two types, EHV-1 and EHV-4 are closely related alphaherpesviruses of horses with 

nucleotide sequence identity within individual homologous genes, ranging from 55% to 84%, and amino 

acid sequence identity from 55% to 96% [5, 6]. The two herpes viruses are enzootic in all countries in 

which large populations of horses are maintained as part of the cultural tradition or agricultural economy. 

There is no recorded evidence that the two herpesviruses of rhinopneumonitis pose any health risks to 

humans working with the agents. Infection with EHV-1 is listed by the OIE [2]. 

Viral transmission occurs by direct or indirect contact with infectious nasal secretions, aborted fetuses, 

placentas, or placental fluids [3]. Aborted tissues and placental fluids from infected mares can contain 

extremely high levels of live virus and represents a major source of infection. Latent infections and 

latently infected horses represent an infection risk for other horses. Signs of infection become apparent 

2–8 days after exposure to virus; but, Subclinical infections with EHV-1/4 are common, even in young 

animals. The severity of respiratory disease varies with the age of the horse and the level of immunity [3], 

and is most common in weaned foals and yearlings, often in autumn and winter. Abortion usually occurs 

in late pregnancy (from eight months onwards); but, could happen as early as four months reflecting 

either recent infection or recrudescence (re-activation) of latent infection in a carrier horse. However, 

older horses can succumb and are more likely than younger ones to transmit the virus 1 and 4 without 

showing clinical signs of infection. It is the continual cycling of EHV respiratory disease in young horses 

and the periodic reactivation of latent EHV in older horses that maintains the risk of EHV abortion 

in pregnant mares and EHV neurological disease in horses of all types and ages 

(http://codes.hblb.org.uk/index.php/page/32).[7].  Since there is no previous studies concerning EHV 1 

and 4 (rhinopneumonitis) in horses in Sudan, the objective of this study was designed to investigate the 

presence of the two types (EHV 1&4) in different localities in Sudan using ELISA.  

2 MATERIALS AND METHODS: 

UNDER PEER REVIEW

http://codes.hblb.org.uk/index.php/page/32


3 

 

 

Blood samples were collected from the Jugular vein of 208 horses (H) and donkeys (D) from different 

localities in Sudan(from December 2012 to February 2013)  including; Khartoum (H= 52, D=22), Atbara 

(H= 20, D= 20), Wadmadani (H= 12, D= 20), and Nyala (H=42, D= 20).  With the exception of some 

horses (cross or foreign breeds), all animals examined were of Indigenous breed’s, different ages, and 

apparently healthy; clinical signs to equine herpes or any disease were not detected. Following collection 

and blood clot, Sera were separated, centrifuged at 2500 rpm for 10 min. The clarified sera were stored at 

-20⁰C until they were tested for anti- equine herpes antibodies 1&4 using ELISA. 

ELISA test:  

SVANOVIR
®
 EHV1/EHV4-Ab (Boehringer Ingelheim Svanova, Box 1545, SE-751 45 Uppsala, Sweden), 

an indirect ELISA based on type specific recombinant glycoprotein G fusion protein which discriminating 

antibodies to equine herpes virus type 1 and 4 was used. The test was performed according to the 

manufacturer’s instruction.     

3RESULTS:                                                                                                                                                     

Equine herpes virus antibodies to type 1 and 4 (EHV 1, 4) were detected in 71.4% (90/126), and 72% 

(59/82) of the total horse and donkey samples examined respectively. Mixed infection with both types (1 

and 4) was recorded in horse samples from Khartoum and Nyala and in donkeys sample from 

Wadmadani and Nyala. Regarding species, EHV 1 was detected in 7.1% (9/126) of the horse samples 

and in 9.8% (8/82) of the donkeys sample; while EHV 4 was detected in 64.3 %(81/126), and 62.2% 

(51/82) of the samples collected from horses and donkeys respectively. Table 1 shows the distribution of 

anti- EHV type 1, 4 antibodies in different localities.  
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Table - 1: Anti- equine herpes virus type 1 and 4 antibodies in horses and donkeys sera as 

measured by ELISA. 

Animal spp. 

 

Location 

 

Horses  Donkeys  

No. of 

samples 

EHV1 

+ve 

 

EHV4 

+ve 

 

Mix. 

EHV1,4

+ve 

 

No. of 

samples 

EHV1 

+ve 

 

EHV4 

+ve 

 

Mix. 

EHV1,4 

+ve 

 

Khartoum 52 4  

(7.7%) 

36 

(69%) 

4 

 (7.7%) 

22 0 

(0.0) 

20 

(90.9%) 

 0 

(0.0) 

Atbara 20 0 

(0.0%) 

2 

(10%) 

0 

(0.0%) 

20 0 

(0.0%) 

6 

(30%) 

0 

 (0.0%) 

Wad 

Madani 

12 2 

(16.7%) 

4 

(33.3%) 

0 

(0.0%) 

20 7 

(35%) 

9 

(75%) 

2 

(16.7%) 

Nyala 42 3 

(7.1%) 

 

39* 

(92.9%) 

3 

(7.1%) 

 

20 1 

(5%) 

16 

(80%) 

1 

(5%) 

Total 126 9 

(7.1%) 

81 

(64.3%) 

7* 

(5.6%) 

82 8 

(9.8%) 

51 

(62.2%) 

3 

(3.7%) 

 

4DISCUSSION:    discussion                                                                                                                     

Equine herpesvirus-1 (EHV-1) infection is ubiquitous in most horse populations throughout the world, and 

causes disease in horses and extensive economic losses through frequent outbreaks of respiratory 

disease, abortion, neonatal foal death, and myeloencephalopath, and EHV-4 which usually only causes 

low-grade respiratory disease but can occasionally cause abortion [2, 8, 9]. Infections caused by EHV-1 

are particularly common in young performance horses, and typically result in establishment of latent 

infection within the 1
st
 weeks or months of life

 
[10]. With subsequent viral reactivation causing clinical 

disease and viral shedding during periods of stress. For this, Rapid diagnostic methods are therefore 

useful for managing the disease [2]. Equine herpesvirus (rhinopneumonitis) is difficult to clinically 
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differentiate from equine influenza, equine viral arteritis, African horse sickness or other equine 

respiratory infections solely on the basis of clinical signs [4, 11]. Definitive diagnosis is determined by 

PCR or virus isolation from samples obtained via nasopharyngeal swab and citrated blood sample (buffy 

coat) early in the course of the infection. Serum antibody levels to EHV-1/4 may be determined by virus 

neutralisation (VN), complement fixation (CF) tests or ELISA  [12, 13]. The CF and VN tests detect 

antibodies that are cross-reactive between EHV-1 and EHV-4 [2]). In the present study, an indirect ELISA 

based on type specific recombinant glycoprotein G fusion protein which discriminating antibody to equine 

herpes virus type 1 and 4 was used. Equine herpes virus antibodies to type 1 and 4 (EHV 1, 4) were 

detected in 71.4% and 72% of the total horse and donkeys serum samples examined respectively. When 

comparing the two types, antibodies to EHV-1 alone was recorded in 7.1% of the horse samples, and in 

9.8% of the donkey’s sample; while EHV- 4 was detected in 63.3% and 62.2% of the serum samples of 

horses and donkeys respectively. Mixed infection with both types (1 and 4) was recorded in 5.6% of 

horse’s sample (from Khartoum and Nyala), and 3.7% of the donkey’s samples (from Wadmadani and 

Nyala). High seroprevalence to type 4 was recorded in samples collected from horses in Nyala (92.9%) 

and donkeys in Khartoum (90%); compared to 16.7% and 35% for type 1 samples collected from horses 

and donkeys in Wadmadani respectively. In this study, the disease passes in a silent cycle, no respiratory 

signs or aborted cases were recorded. In epidemiological studies in Australia, both EHV-1 and EHV-4 

were found to be circulating within equine populations in a silent cycle of infection, although EHV-1 and 

EHV-4 have been detected in South Africa there have no previous large scale epidemiological studies of 

these viruses in South African horses [14]. The ELISA test is useful in disease surveillance, confirmation 

of clinical cases, monitoring of population or individual animal freedom from infection prior to movement 

and monitoring of immune status in individual animals or populations post vaccination [2]. For managing 

the disease, rapid and sensitive diagnostic methods such as PCR assays and virus isolation, particularly 

for the detection of viraemia are therefore useful. The real-time PCR assays, could allow for more 

sensitive detection, greater specificity, simultaneous testing for EHV-1 and EHV-4 and quantification of 

viral load, [2, 15, 16, 17, 18].   

5 CONCLUSIONS:   

Equine herpes virus 1 and 4 was detected for the first time in horses and donkeys in Sudan. Further 

studies for virus detection such as PCR should be conducted to enables rapid identification of specific 

virus causing disease EHV I or EHV 4. 

REFERANCES: 

 

 [1] Lunn DP, Davis-Poynter N, Flaminio MJ, Horohov DW, Osterrieder K, Pusterla N and Townsend HG. 

Equine herpesvirus-1 consensus statement. J Vet Intern Med. 2009; 23:450–461 

UNDER PEER REVIEW



6 

 

[2] OIE Terrestrial Manual : Equine Rhinopnumonitis (Equine Herpes virus 1 and 4), chapter 2.5.9. 2015. 

[3] Rush BR. Equine Herpesvirus Infection (Equine viral rhinopneumonitis, Equine abortion virus). Merck 

Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, N.J., U.S.A. 2014.                                                                                                                                     

[4] Allen GP, Powell D. Equine herpes virus neurological disease in the USA and United Kindom. Equine 

Disease Quarterly.2003; 12 (3): 2-3.  

[5] Telford EAR, Watson MS, Mcbride K & Davison AJ. The sequence of equine herpesvirus-1. Virology. 

1992; 189, 304–316.                                                                                                                    

[6] Telford EAR, Watson MS, Perry J, Cullinane  AA & Davison  AJ. The DNA sequence of equine 

herpesvirus 4. J. Gen. Virol. 1998; 79, 1197–1203. 

[7] http://codes.hblb.org.uk/index.php/page/32).  

[8] Kydd JH, Townsend HG, Hannant D.The equine immune response to equine herpesvirus-1: The virus 

and its vaccines. Vet Immunol Immunopathol. 2006; 111:15–30. 

 [9] Slater J. Equine herpesviruses. In: Sellon DC, Long MT, eds. Equine Infectious Diseases. St. Louis: 

Saunders Elsevier. 2007:134–152.  

[10] Foote CE, Love DN, Gilkerson JR, et al. Detection of EHV-1 and EHV-4 DNA in unweaned 

Thoroughbred foals from vaccinated mares on a large stud farm. Equ Vet J. 2004; 36:341–345.                                                                                                                                                                

[11] Allen GP, Kydd JH, Slater JD and Smith KC (2004). Equine herpesvirus-1 and equid herpes 4 

infections. Infectious Disease of livestock 2 (Ed.2). 2004;  829-859. 

 [12] Crabb B.S, Macpherson C.M, Reubel GH, Browning GF, Studdert MJ  and Drummer HE (1995). A 

type-specific serological test to distinguish antibodies to equine herpesviruses 4 and 1. Arch. Virol.1995; 

140, 245–258.  

[13]] Thomson GR, Mumford JA, Campbell J, Griffiths L & Clapham P. Serological detection of equid 

herpesvirus 1 infections of the respiratory tract. Equine Vet. J. 1976; 8, 58–65. 

 [14] Gilkerson JR, Crafford J, Hartley CA, Filorilli NP and Guthrie AJ. 9th  ICEID Abstract/J Equ Vet Sci. 

2012;(32): 23-295. 

[15] Diallo IS, Hewitson G, Wright L et al. Detection of equine herpesvirus type 1 using a real-time 

polymerase chain reaction. J Virol Methods. 2005; 131:92–98. 

 [16] Allen GP, Breathnach CC. Quantification by real-time PCR of the magnitude and duration of 

leucocyte-associated viraemia in horses infected with neuropathogenic vs. non-neuropathogenic strains 

of EHV-1. Equ Vet J. 2006; 38:252–257. 

 [17] Hussey SB, Clark R, Lunn KF, et al. Detection and quantification of equine herpesvirus-1 viremia 

and nasal shedding by real-time polymerase chain reaction. J Vet Diagn Invest. 2006; 18:335–342.   

 [18] Pusterla N, Mapes S, Wilson WD. Use of viral loads in blood and nasopharyngeal secretions for the 

diagnosis of EHV-1 infection in field cases. Vet Rec. 2008; 162:728–729. 

  

 

UNDER PEER REVIEW

http://codes.hblb.org.uk/index.php/page/32

