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ABSTRACT 

A total of 93 ocular, 50 nasal swabs and 10 lung tissue were collected 

from 2-3 years old cattles affected with respiratory manifestation, and 

145 serum samples from in contact apparently healthy cattles 

distributed in 4 different Governorates of Egypt (Ismalia, Qalioubia, 

Kafr El-Sheikh, and EL-Fayoum). Swabs and lung tissue samples 

were subjected to Bovine Herpes Virus (BHV-1) isolation on tissue 

culture Medin –Darby Bovine Kidney (MDBK) cell line and isolates 

were identified by direct fluorescent antibody technique (FAT) and 

polymerase chain reaction (PCR) by using primers complementary to 

the sequence of BHV-1 glycoprotein gB gene, as a rapid and more 

sensitive technique.  From the results of virus isolation and 

identification were confirmed the more sensitivity of virus isolation 

than FAT and the most sensitivity and rapidity of PCR technique with 

confirmation and agreement of its results with the conventional 

methods. BHV-1 specific antibodies was detected in serum samples 

collected from the same 4 different Governorate, because of virus 

latency is a normal sequel to BHV-1 infection, by using the most 

suitable, sensitive, rapid, and specific techniques are ELISA and 

serum neutralization test (SNT), it is clear that the highest percentage 

of positive BHV-1 serum reactors was, in Kafr El-Sheikh followed by 

Ismalia, and Qalioubia and the lowest percentage was in EL-Fayoum. 

By the detection and identification of BHV-1 in collected samples and 

presence of positive reactors in serum samples this was a good 

indication for the circulation of BHV-1 in cattles of Egypt. 
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INTRODUCTION 

Bovine herpes virus 1 (BHV-1), is a member of the family 

Herpesviridae and Alphaherpesviridae subfamily (Meurens et al., 2004), 

classified in the list B of the Office International des Epizooties (OIE) 

(Winkler et al., 2000). 

 BHV-1 is an important viral pathogen worldwide in cattle that 

causes two major disease syndromes: infectious bovine rhinotracheitis 

(IBR), infectious pustularvulvovaginitis and balanoposthitis (IPV/IBP) 

(Taylor et al., 1998; Meurenset al., 2004), cattle of all ages and breeds 

are susceptible to infection, other Artiodactyla (e.g. goats, sheep, water 

buffaloes, camelids) may be infected with BHV-1.The virus can infect 

many wild life species as judged by the detection of BHV-1 specific 

antibodies (Straub 1978). The clinical signs displayed are dependent on 

the virulence of the strain; BHV-1 can cause both clinical and subclinical 

infections depending on the virulence of the strain (Winkler et al., 

2000).IBR is the respiratory form of the disease, characterized by clinical 

signs of the upper respiratory tract infection (red nose disease), and 

abortions, the acute form of the disease in dairy cattle is usually 

accompanied by a severe and prolonged drop in milk production, 

secondary bacterial infections resulting in bronchopneumonia and death 

are common. The virus can also infect the genital tract and cause 

IPV/IBP disease, that is usually not observed in respiratory outbreaks 

(and vice versa) (Kahrs and Smith 1965) and morbidity rate can reach 

100%, while mortality is low with maximum around 10% (Straub 

1990).Although these symptoms are mainly non-life threatening, it is an 

economically important disease as infection may cause a drop in 

production, mortality and affect trade restrictions (Muylken et al., 2007; 

and Nandi et al., 2009). 
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It is spread horizontally through sexual contact, artificial 

insemination, and aerosol transmission and it may also be transmitted 

vertically across the placenta (Van Engelenburg et al., 1995) 

Like other herpes viruses, BHV-1 causes a lifelong latent infection 

and sporadic shedding of the virus. The sciatic nerve and trigeminal 

nerve are the sites of latency. A reactivated latent carrier is normally the 

source of infection in a herd Infected animals will be continuous 

shedders throughout their lifetime when the virus reactivates therefore, 

successfully propagating the disease (DerKoeijer et al., 2008). 

Prevention and control of BHV-1 infections are based on thorough 

farm management including hygienic measures, vaccination schedules 

with live attenuated or inactivated vaccines (Taylor et al., 1998). The 

viral genome consists of double-stranded DNA that encodes for about 70 

proteins, of which 33 structural and more than 15 nonstructural proteins 

have been identified. The viral glycoproteins, which are located in the 

envelope on the surface of the virion, play an important role in 

pathogenesis and immunity. The glycoproteins C, D, E, G and I, in 

UL49h and thymidine kinase proteins are involved in viral virulence and 

are useful targets for diagnosis, and prevention or antiviral treatment 

(Liang et al., 1997 andKaashoek et al., 1998).  

Although clinical findings may be highly suggestive of BHV-1, no 

real pathognomonic signs provide a clinical diagnosis of IBR. Therefore, 

laboratory confirmation is necessary to identify BHV-1 infection and to 

make a definite diagnosis of BHV-1 infection. Virus isolation in cell 

culture is the most frequently used method to detect BHV-1 in samples 

(Drew et al., 1987). Currently, new techniques like PCR to detect the 
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presence of the virus in nasal secretions and tissues are available. The 

major advantages of PCR assay are its sensitivity, specificity, and 

rapidity BHV-1 infections in animals are usually diagnosed using 

serological tests such as ELISA or serum neutralization assays, these 

tests are generally efficient and sensitive (Cho and Bohac,1985&Perrin 

et al.,1993). 

In Egypt the first isolation of IBR was reported by (Fathehia, 1974 

and Hafez et al., 1974). The genital form was isolated in El-Fayoum 

governorate by (Madbouly and Hussein, 1997). The virus was also 

isolated from nasal swab of sheep and goats in Giza (Salem et al., 2000 

and Mahmoud and Ahmed, 2009). 

The Aim of this Work: 

The trial of isolation and characterization of the virus that causes 

respiratory disorders in different herds of cattles and may causing 

mortality, by using accurate, rapid, and sensitive techniques like virus 

isolation in cell culture, identification of the isolates by fluorescent 

antibody technique (FAT) and polymerase chain reaction(PCR). The 

detection of antibodies in serum samples was detected by using ELISA 

kits, and serum neutralization tests (SNT). 

MATERIAL AND METHODS 

1- Sampels: 

A- a total of 93 ocular and 50 nasal swabs were collected from affected 

cattle with respiratory manifestations distributed in 4 different 

Governorates (Ismailia, Qalioubia, Kefir El-Sheikh, and EL-

Fayoum) in Egypt. The samples were collected in the early phase of 
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infection, the cattle still have serous rather than mucopurulent nasal 

discharge. The swab were dipped in Eagle’s MEM containing 

antibiotics, thoroughly shacked and centrifuged at 3000 rpm for 30 

min at 4ºC and the supernatant was labeled and stored at -70ºC for 

virological examination. 

B- Tissue samples: a total of 10 lung tissue samples showing 

pathological changes were collected. The tissue samples were 

homogenized with the addition of MEM to obtain 10% suspension 

and centrifuged at 3000 rpm for 30 min at 4ºC and the supernatant 

was labeled and stored at -70ºC for virological examination. 

C- Serum samples: a total of 145 serum samples were collected from 

apparently healthy cattles in contact with diseased animals 

distributed in the 4 different Governorates for detection of antibodies 

against BHV-1. Table (1) indicated the type, number and location of 

collected samples. 

Table (1): Number of ocular, nasal swabs, lung tissues and serum samples 

collected from infected cattles in different governorates of Egypt. 

No. of serum samples No. of lung tissues No. of ocular swabs No. of nasal swabs Governorates 

4o 3 23 12 Ismailia 

15 2 17 10 Qalioubia 

35 2 28 15 Kafir El-Sheikh 

55 3 25 13 EL-Fayoum 

145 10 93 50 Total 
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2- Cell Culture: 

Medin-Darby bovine kidney (MDBK) cell line, it was kindly 

supplied and propagated at Animal Health and Research Institute 

(AHRI), Virology Department, DOKKI, Egypt. Eagle's Minimum 

Essential Medium (MEM) supplemented with 10% fetal calf serum 

(Sigma) was used for cell growth. 

3- Specific Antisera and Reference Materials: 

a- a standard strain of BVH-1(Colorado strain), it was kindly supplied 

and propagated at Virology Department, (AHRI), DOKKI, Egypt. The 

virus strain has been stored at -80ºC. 

b- Specific anti- IBR hyperimmune serum conjugated with fluorescine 

isothiocynate Supplied by Central Vet.Lab.  New. Haw. Weybridge, 

UK. 

4-Virus Isolation:  

All nasal, ocular swabs and lung tissue samples were prepared and 

propagated on MDBK cells for virus isolation according to (Kahrs, 

1977), MDBK cell line was grown in flat bottom 24well plates (Coastar), 

1 day old monolayer of MDBK cells was inoculated with 100- 200 μl of 

the sampel/well. The plates were incubated for 1 h at 37ºC and then the 

inoculums was replaced with maintenance medium (Eagle’s MEM with 

addition of 2% foetal calf serum) and incubated at 37ºC in 5% CO2 

atmosphere, control non infected cells were involved, each sample was 

inoculated in cell culture for a three blind passages, infected MDBK cells 

were examined microscopically daily for the presence of cytopathic 

effect (CPE), in each passage the cells were observed for changes for 

seven days. Sample that did not show a cytopathic effect (CPE) by the 
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third passage were discarded and treated as negative. Samples that 

produced CPE by the third passage were further passaged for virus 

propagation (Anonymous, 2008).The CPE comprised rounding of cells 

48-72 hr post infection (PI) with the characteristic "bunch of grapes" like 

aggregation developed by 72 hr, finally leading to complete destruction 

of the cell sheet by 96-120 hrs. In each time the cell culture is freeze–

thawed for 3times and clarified by centrifugation, and the supernatant is 

used for inoculation of fresh monolayers (Edwards et al., 1983 and 

Brunner et al., 1988). 

5- Direct Fluorescent Antibody Technique: 

It was done according to Payment and Trudel (1993), the test was 

carried out on fixed inoculated cell. 

6- Polymerase Chain Reaction (PCR): 

DNA from nasal and ocular swabs and lung specimens was 

extracted by using DNA extraction Qia Amp DNA kitt (Qiagen).Samples 

were amplified using PCR Ready touse PCR master Mix (Thermo, UK). 

The primers were selected on the basis of the published sequence of gB 

glycoprotein gene region of BHV-1 (Whitbeck et al., 1988), which was 

predicted to produce a PCR product of 468 base pairs (bp). 

CACGGACCTGGTGGACAAGAAG-3’ position (624 - 645) and Ext R 

5’-CTACCGTCACGTGAGTGGTACG-3.position (1070-

1091),(Synthesized by MWG Biotech AG Germany) were used for PCR 

amplification. The PCR was performed in 35 cycles; each temperature 

cycle consisted of 60 s at 95°C, 60 s at 57°C and 60 s at 72°C. A final 

extension time of six minutes at 72°C was included at the end of last 

cycle. The PCR products were analyzed by agarose gel electrophoresis 

(2% agarose) using 5 μL of the each PCR product mixed with 10 μL of 

loading dye. 
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7- Detection of BHV-1 Antibodies in Serum Samples: 

a- SYNBIOTICS (SERELISA BHV-1 Total Ab Mono Indirect) ELISA 

kits: 

Indirect immunoenzymatic technique for the detection of antibodies 

to the virus of BHV-1in bovine serum plasma and milk samples was used 

in this study for the detection of BHV-1 specific antibodies in the 

collected serum samples. 

b- The neutralization test was applied according to standard technique of 

Bitsch (1978) with some modifications, using constant virus and 

diluted serum (Beta procedure). Standard BHV-1 (Colorado strain) 

was used after titration on MDBK cells. 

RESULTS 

Table (2): Incidence of BHV-1 in (nasal and ocular) swabs and lung tissues of 

affected cattles in 4 different Governorate in Egypt by different 

techniques. 

Type of samples 

Governorate 
Lung Ocular swabs Nasal swabs 

PCR FAT Total 

number  

PCR FAT Total 

number 

PCR FAT Total 

number 

2 1 3 11 4 23 5 1 12 Ismailia 

1 1 2 7 4 17 4 2 10 Qalioubia 

2 1 2 21 10 28 9 3 15 Kefir El-Sheikh 

2 1 3 12 5 25 5 2 13 EL-Fayoum 

7 

(70%)  

4 

(40%)  

10 51 

(54.8%) 

23 

(24.7%) 

93 23 

(45.1%) 

8 

(15.7%) 

50 Total 
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Photo (1): A: control non inoculated MDBK cells. (400X) 

B: MDBK cells show CPE characterized by cell rounding, 

aggregation and detachment of cells.  
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Photo (2): Infected MDBK cells showed perinuclear yellowish green fluorescent 

granule (400X). 

 

 

 

 

 

 

 

   
 

 

Photo (3): Characteristic PCR positive bands of 468bp size fragment of BHV-1. 

Lane1: 100 bp molecular marker. 

Lane 2: negative control. 

Lane 3-5: suspected samples of BHV-1. 

1 

468 

2 3 4 5 
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Table (3): Detection of BHV-1 specific antibodies in serum samples in 4 

different Governorate in Egypt by using ELISA and serum 

neutralization test. 

Governorate 
Total No. of 

samples 

ELISA SNT 

No. Of +ve % of  +ve No. of +ve % of +ve 

Ismalia 40 17 42.5% 11 27.5% 

Qalioubia 15 5 33.3% 4 26.7% 

Kafr El-Sheikh 35 17 48.6% 12 34.3% 

EL-Fayoum 55 17 30.9% 11 20 % 

DISCUSSION 
Bovine herpesvirus-1(BHV-1) is considered one of the most 

important viral diseases of cattle. Herpes virus infections have been 

reported from all continents and most countries in the world causing 

serious economic losses in animal industry (Straub and Mackle, 1965) 

due to respiratory and reproductive disorders and mortalities caused by 

secondary bacterial infection resulting in pneumonia and death (Winkler 

et al., 1999). In the present study, due to the appearance of respiratory 

disorders (ocular, nasal discharge), conjunctivitis accompanied by 

pyrexia, anorexia, fever, and deaths due to secondary bacterial infection 

may suggested that the suspected disease was the respiratory form of 

BHV-1 infection. Such suspicion was primarily supported by the 

appearance of a characteristic cytopathic effect by propagation of the 

collected samples on MDBK cells ,the cells that are the most widely used 

for BHV-1 propagation (Stevens and Groman, 1963),after three blind 

passages CPE started with rounding, granulation, shrinkage and 
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aggregation of cells that lead to the grape like cluster appearance "bunch 

of grapes” within 2-4 days post inoculation that become more 

pronounced and reduced in time of appearance by advanced propagation 

on the cells (photo 1). The finding of CPE of BHV-1 with the appearance 

of the virus infected cells was in correlation with previous BHV-1 

isolation studies (Edwards et al., 1986 and Murphy et al., 1999) and that 

the diagnosis of BHV-1 usually occurs by isolation of the virus. The 

overall percentage for the incidence of BHV-1 in the examined samples 

revealed that the lung tissue is more suitable for isolation of BHV-1 in 

relation to nasal and ocular swabs in the different governorates (Table 

2),this agrees with that examined by Ibrahim et al.,(2001).  

FAT was used for the identification of the cytopathic viral agents, 

which is the most commonly test used for identification of BHV-1 by 

using standard conjugated anti sera with fluorescine isothiothianate .The 

inoculated positive samples on MDBK showed perinuclear yellowish 

green fluorescent granules (photo 2) (table 2). The results obtained by 

FAT were agreed with that reported by (Mohanty and Dutta, 1981), the 

isolation of BHV-1 from examined samples of infected animal which 

then confirmed by fluorescent test was agreed with (Hostnik and 

Zelzenik, 1992 and Foldi et al., 1992). 

Polymerase Chain Reaction (PCR), the target region for 

amplification must be present in all BHV-1 strains, and its nucleotide 

sequence must be conserved. The TK, gB, gC, gD and gE genes have 

been used as targets for PCR amplification (Fuchs et al., 1999; Schynts 

et al., 1999).  
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Identification of BHV-1 by PCR, the primer sequence is based on 

the DNA sequence of BHV-1 gB gene according to (Whitbeck et al.; 

1988) to produce a PCR product of 468 bp fragment (photo 3). 

(Santurde et al.; 1996) said that a rapid and highly sensitive test for 

detection of BHV-1 in clinical samples was based on PCR amplification 

of highly conserved DNA fragment within the glycoprotein gB, that 

agree with our results. Table (2) demonstrated the results of PCR 

technique. A number of studies have shown that PCR assays are more 

sensitive than virus isolation. The PCR assay detected BHV-1 shedding 

in samples earlier, more often, and for a longer duration, than did the 

virus isolation method (Smits et al., 2000; Wang et al., 2008). 

On the other hand PCR as a result, was available in one day, where 

the virus isolation requires from 10-17 days (Amin and Ibrahim, 1998). 

From all the previous results , FAT, the antigen-detection technique has 

an advantage, it can lead to a same-day diagnosis, in other with the 

sensitivity of this procedure is lower than that of virus isolation or PCR; 

all of these were agree with the results of  Edwards et al., (1983) and the 

demonstration of high percentage of positive reactors, beside the clinical 

symptoms of respiratory manifestation was indicative for active virus 

exposure (Adair, 1986 and Nawal, 1997) that agrees with our study. 

Because of virus latency is a normal sequel in BHV-1 infection, the 

identification of serologically positive animals provides a useful and 

reliable indicator of infectious status, so that the serum samples in our 

study were examined for the detection of specific antibodies against 

BHV-1, using SNT and ELISA techniques. Virus neutralization (VN) 

tests (Bitsch, 1978) and various ELISA Kramps et al., (1993) are usually 
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used for detecting antibodies against BoHV-1 in serum. Any animal with 

antibodies to the virus is considered to be a carrier and potential 

intermittent excretory of the virus. The results in table (3) proved that 

ELISA is more sensitive than SNT and this agree with that reported by 

(Cho et al.,2002 and Mahmoud and Ahmed, 2009), also ELISA used as 

rapid screen test for the disease (Durham and Sillers, 1986), and it 

appear superior test for BHV-1 diagnosis (Cho and Bohac, 1985). 

 In conclusion, BHV-1 was isolated by propagation on MDBK cell 

line and undergo to identification by different techniques (FAT and 

PCR).This finding was also supported by screening of antibody to BHV-

1 in serum samples at different localities, all of them will determine the 

widely prevalence of circulating BHV-1among cattle in Egypt, also 

confirmed the sensitivity of ELISA test in comparing to SNT and the 

usefulness of PCR technique in BHV-1 laboratory diagnosis ,the test was 

found to be more sensitive and rapid in comparison to virus isolation and 

FAT test. 
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 الملخص العربي

مسحة من العين وعشرة  93عينة من المسحات الأنفية وعدد 50تم تجميع عدد  الدراسة تلك يف

سنوات ولقد تم  3-2أعراض تنفسية تتراوح أعمارها مابين تعانى من  عينات من الرئة لأبقار مصابة

لمجاورة والتي لم تظهر عليها الأعراض من أربعة عينة سيرم من الحيوانات ا145أيضا تجميع 

كفرالشيخ والفيوم.  -القليوبية –محافظات مختلفة على مستوى جمهورية مصر العربية وهى الإسماعيلية 

والعين وعينات  سحات الأنفم,بمحاولة العزل من  1 -رض الهربسولقد تم فحص العينات لوجود م

ي ومتابعتها لمشاهدة التغيرات المرضية التي تطراء على الخلايا. الرئة بزرعها على خلايا الزرع النسيج

أحدثت تغيرات مرضية بالخلايا والتي تتفق مع التي يحدثها فيروس مرض  وتجميع العينات التي

سنت المشع المباشر واختبار الخلايا ولقد تم التأكيد على العزل باستخدام اختبار الفلور  يف 1-الهربس

أنزيم البلمرة المتسلسل ولقد تبين من النتائج أن العزل على الخلايا أكثر حساسية من  اختبار الفلورسنت 

يستغرق أكثر من يوم واحد. ومن أكثر  المشع المباشر بالرغم من انه أسرع فى التشخيص حيث انه لا

والأقل استهلاكا للوقت ومن أكثر الاختبارات المناسبة فى  الاختبارات حساسية هو أنزيم البلمرة المتسلسل

ت عينا يستوى الأجسام المناعية ف. كما انه من الأهمية قياس م1-تشخيص مرض فيروس الهربس

أن يتعرض لأي نوع من  الحيوان إلى يحيث انه من أهم صفات الفيروس انه يظل كامنا ف المصل

الأجسام المناعية المضادة للفيروس  د أوضحت النتائج أنإلى ظهور المرض. ولق ديؤ ت الضغوط التي

التنازلي  الأربع محافظات بنسب مختلفة وبالترتيب التالي يعينات السيرم التي تم فحصها ف يموجودة ف

 1-تقدم من عزل وتصنيف لفيروس الهربس القليوبية ثم الفيوم.ومن كل ما -الإسماعيلية –:كفر الشيخ 

ناعية المضادة له تأكد انه من الفيروسات النشطة الموجودة حاليا بين الأبقار فى ومع وجود الأجسام الم

 محافظات مصر المختلفة.


