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A total number of 80 nasal swabs collected from apparently normal cattle slaughtered in 

Basateen abattoir were screened for the presence of infectious bovine rhinotracheitis virus. 
Among 80 examined samples, 4 samples found positive after  the 3rd passage on MDBK cell line 
with appearance of the specific cytopathic effect (grape like clusters). The isolated virus titers 
were 103.9, 104.2, 105, 105.6 TCID50 / 0.1 ml. The four positive isolates were identified by agar gel 
precipitation test (AGPT), virus neutralization test (VNT) and gave the intracytoplasmic 
granules by indirect fluorescent antibody technique (IFAT). Electrophoretic profile of IBR in 
sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) was described and 
visualized by Coomassie blue stain. The mobilities of electrophoretic bands were determined 
with molecular weight marker at approximate range from 206.39 to 22.14 kDa. 

 

 

Infectious bovine rhinotracheitis (IBR) is a 
highly infectious viral disease, which was early 

recognized in USA, and it is distributed 

worldwide paralleling the distribution of 

domestic cattle. It is one of the most important 

diseases of domestic and wild cattle that cause 

huge economic losses (Ackermann et al., 1990 

and OIE, 2004). 

The disease is caused by a virus belonging to 

Family Herpesviridae. Herpesvirus consists of 

DNA protein core. The envelope contains a 
number of lipoproteins. The capsid is composed 

of at least four unique proteins and so-called 

tegument consists of about eight distinct 
polypeptides (Dulbecco and Ginsberg, 1980). 

All IBR strains were similar to each other in 

polypeptides composition of the virus by using 

polyacrylamide gel electrophoresis (PAGE) 

(Pastoret et al., 1980). 

Bovine herpes-virus 1 (BHV-1) is an 

important pathogen of cattle (Inman et al., 

2001). BHV-1 is the cause of IBR and infectious 

pustular vulvovaginitis (IPV) in cattle, 
establishes   a life long infection, despite the 

presence of antiviral immunity in the host (Lalic 

et al., 2003).  The disease is characterized by 
conjunctivitis,  mucopurulent  nasal   discharge,  

fever, depression, abortion, vulvovaginitis and 
balanoposthitis. Secondary bacterial infection 

results in fatal pneumonia (Winkler et al., 1999). 

In  Egypt the virus was isolated from cattle 

showing abortion (Madbouly and Hussein 1997) 

and also from slaughtered cattle in Cairo and 

Giza abattoirs (Ibrahim, 1998).         

    In the present article, we try to isolate IBR 

virus from nasal swabs collected from 

apparently normal cattle slaughtered in Basateen 

abattoir, Cairo, Egypt on MDBK cell line. The 
virus was identified by AGPT, VNT and IFAT 

using reference anti sera. Determination of 

electrophoretic pattern of the isolated IBR virus 
by SDS-PAGE and comparing its molecular 

weight with known mol w marker was also 

studied.  

Material and Methods  
Samples. A total of 80 nasal swabs were collected 

from apparently normal cattle slaughtered in 

Basateen abattoir. Each swab was immersed in 

sterial tube containing minimal essential medium 

(MEM). 
Antisera. Reference positive antisera supplied by 

Fac. Vet. Med. Cairo Univ. It used for 

identification of isolated IBR by VNT, AGPT and 
IFAT.  

Virus isolation. Madin Darby bovine kidney 

(MDBK) cells were grown in (MEM) 

supplemented with  10%  fetal  calf   serum.  Each  
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suspected material was inoculated into MDBK 

cells in 10% suspension and incubated at 37°C, 
 5% CO2 for 4 days. Each suspected material was 

subjected to three passages. Isolates showed no 

cytopathic effect (CPE) after the 3
rd
 passage were 

considered negative. 

Identification of isolated IBR virus.  
Virus neutralization test. It was done according 

to (Brian and Hiller, 1996). A serial ten fold 

dilution of standard positive antiserum mixed 

with ten-fold dilution of isolated virus in each 

well in microtiter plate, incubate at 37°C for 1h, 

then MDBK cells were added. The plate was 

incubated for 4 days at 37°C and examined daily 
for the presence of CPE. The titer was calculated 

according to (Reed and Muench, 1938). 

Indirect fluresent antibody technique (IFAT). 
It carried out according to (Majewska et al., 1984) 

0.2 ml of suspected isolate after 3rd passage was 

added on MDBK cell line grown on cover slips. 

After showing 50% of CPE (24 h), cells were 
fixed with acetone for 15 min. Reference BHV-

1antiserum was added and incubated for 30 min. 

then unbound antibodies were washed out 
Antibovine immunoglobulin conjugated with 

fluorescein isothiocyanate stain was added for 30 

min. The cover slip was washed, covered with 
mounting buffer and examined using fluorescent 

microscope. 

Agar gel precipitation test: It was done 

according to (Payment and Trudel, 1993). 

SDS-polyacrylamide gel electrophresis:- The 

electrophoresis of IBR was determined according 

to (Laemmli, 1970). Briefly, infected MDBK cells 

were collected when cytopathic effect become 

evident. Monolayers culture flasks were freezed 
and thwing three times. The suspension was 

clarified at low speed centrifugation at 2000 rpm 

for l0 min. at 4°C. IBR virus was concentrated by 
polyethyleneglycol, and heated at 100°C for 6 

min. in SDS - 2 mercapto ethanol loading buffer. 

The proteins were separated on resolving 

polyacrylamide gel (10%) using a vertical 

discontinuous gel system (BIO-RAD, Miniprotein 

cell with cat. No. 40221 USA) with stacking gel   

 

(5%) in SDS (0.1%) in glycin running buffer at 

constant volt (100) for 2 h. The molecular size of 
protein have been determined by comparing their 

electrophoretic nobilities with those of known 

standard mol. w marker after staining by 
Coomassie blue stain.  

Results and Discussion 
    IBR is caused by a virus which has been 

classified among members of Family 

Herpesviridae, Subfamily Alphaherpesvirinae 

and now commonly referred as bovine 

herpesvirus type -1 (BHV -1). The virus produces 

latent infection and persists in closed herds, under 

stress condition. The latent virus can be 
reactivated resulting in recurrent clinical disease 

(Boden, 1991).  

    BHV-1 infections occur world wide and cause 

serious economic losses due to deaths of animals, 

abortion, decreased milk productions and loss of 

body weight. BHV is frequently found in bovine 

semen and is transmitted through natural service 
and artificial insemination (Joseph et al., 2002). 

Trail for isolation of IBR virus on MDBK cells 

were examined daily for the presence of CPE. 
After 3rd passage 4 samples out of 80 nasal swabs 

produced the CPE including rounding, shrinkage 

and aggregation of cells in the form of grape like 
cluster appearance (48h post inoculation ) (Table 

1, Fig. 1, 2). 

    Results of virus isolation attempts from nasal 

swabs on MDBK cell line agreed with Faye et al., 

(1976) who reported that MDBK is stable than the 

primary cell culture BK, and also the use of BK 

that may be contaminated with bovine viral 

diarrhea. The CPE in the 4 positive samples 

showed the formation of grape like appearance 
(Fig. 1,2), is in agreement with Ibrahim et al., 

(1983), and Shehab et al., (1996) who isolated 

IBRV from nasal swabs and found similar CPE. 
By  identification  with  virus  neutralization   test,  

differences in the titer of virus isolates (103.9, 

10
4.2

, 105, 10
5.6

 TCID50/ 0.1 ml) were observed. 

The 4 positive isolates gave positive line of 

precipitation  in  AGPT  upon  using   reference 

BHV-1  serum  ( data not shown ) .  This  result  

 

Table (1): Number of nasal swabs sample showing CPE. 
 

 
Appearance of C.P.E in T.C 

Total samples No of +ve samples 
in TC 

% of +ve 
samples 

2 sample 2 samples 

80 4 
 

5% 

 

 

+ + 

 

+ + + 
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Fig(3): Control non infected MDBK cells 
stained by fluorescence  isothiocyanate 
(40X).            

  

 
 

Fig(4): MDBK cells infected IBR        isolate    
stained by fluorescence with specific 
preinuclear yellowish green fluorescent 
granules (40X). 

 

 
 

Fig(1): Control non infected   MDBK cells 
(40X).             

 

 
 

Fig(2): Cytopathic effect Of IBR virus isolated 
on MDBK 48 hours post inoculation (40X). 

Fig (5): Electrophoretic pattern of 
infectious bovine rhinotracheitis 
(IBR) virus in SDS – PAGE with 
Coomassie blue stain with resolution 
ranged from 206.39 to 17.143 kDa . 
Lane (1):  protein marker, Lane (2): 
IBR virus.  
. 

 

Fig. (6): Molecular weight curve of the 
marker proteins using SDS - PAGE.  

Fig. (7): Molecular weight curve of IBR 
virus proteins using SDS - PAGE 
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Table (2): Estimation of the molecular weight 
of IBR virus compared. 

 

 

 

agreed with Straub, (1986) who reported that 

immuno - diffusion test is suitable for laboratory 

diagnosis of IBR virus. The indirect fluorescent 

antibody technique was also used to identify the 

positive isolates due to its higher sensitivity than 

direct fluorescent antibody technique (Majewska 
et al., 1984). The isolated viruses were tested by 

IFAT (Fig.3,4). Viral antigens were observed in 

the cytoplasm. This may be due to the rapid 
escaping of virus particles from the nucleus to the 

cytoplasm. Similar finding was reported by 

Mohnty and Dutta, (1981) who found only 

cytoplasmic fluorescence and unable to find 

intranuclear fluorescence.  

     Concerning SDS-PAGE analysis of IBR virus 

Mol w is given in kDa ranged from 206.39 to 

22.14 kDa as shown in (Table 2, Fig. 5). Mohanty 

and Dutte, (1981) described that virion capsid of 

IBR was 120-150 nm in diameter surrounded by a 
lipid- containing envelop. There were 33 proteins 

in virion with molecular weight of 80-110 X10
6
. 

Our present results agree with that obtained by 

Hughes et.al., (1988) who purified BHV-1 

glycoprotein GIV by affinity chromatography and 

showed two distinct components of 71 and 140 

kDa following electrophoresis in SDS-PAGE. 

Similar observation were obtained when three 

new proteins with approximate molecular weights 
125, 42 and 17kDa were identified by Seal, 

(1988) in chromatin isolated from BHV -1 

infected bovine embryonic lung (BEL) cell at ten 
hours post infection. They also recognized the 17 

kDa mol w protein by BHV -1 virion specific 

antisera. A panel of murine monoclonal anti-
bodies (MAbs) to BHV-1 was prepared by Abdel 

Magid et al., (1992). Three of them were 

neutralizing MAbs and reacted against 130, 75, 50 

kDa, 77 kDa glycoproteins (gp). A fourth non – 

neutralizing MAB recognized the 97 kDa. gp. The 

later one was similar with our investigation. 

    Serum neutralizing activities were analyzed by 

reaction with crude antigen extract in 

immunoprecipitation SDS-PAGE and western 
blot (Lun and Reed, 1986). Four virus- specified 

glycopeptides, with mol w of 69-75, 77-81, 82-92 

and 108-115 kDa, appeared to be involved in 

inducing serum neutralizing antibody. These 

results are in agreement with the present data 

(Table 2). 
    Ludwing (1983) detected two common 

glycoproteins; 74 and 91 kDa which are 

responsible for the cross neutralization between 
BHV -1 and caprine herpesvirus whereas  Misre 

et. al., (1982) detected a glycoprotein (GP -1) 

with mol w 71.5 kDa induced by BHV -1 on the 
external surface of infected cells. They 

categorized it as an early protein or B class 

protein since it was synthesized early in infection 

processes. Chung and Hsu, (1996) determined 

BHV-1 gene product which has nuclease activity 

and produced a 57 kDa protein. Desloges and 

Simard, (2001) characterized the expression 

kinetics of transcript generated from BHV -1 

homologue of herpes simplex virus-1, UL 12. UL 
12 specific antiserum generated against a T7- Tag 

/UL 12 fusion protein expressed in E coli detected 

a 53 kDa protein in cell lysates from BHV-1 
infected cell, whose size correlated with that 

predicted (51.844 kDa) which accumulated from 

12-30 h post infection. 
    In conclusion IBR is one of the most important 

diseases of cattle which need careful diagnosis as 

the clinical disease of respiratory tract is often 

caused by several factors acting together. 

Therefore vaccination, sanitary precaution and 

control measures during movement of animals as 
well as animal production by artificial 

insemination are essential measures of IBR 

control.  
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  Wh PiPjkرة اfZcN اbUcN dVJLbXeNوس اJX`Nب ا^[\ واTYZKN اWXNاTUV اPQRNى JKLMNر

أJxKLر �J� TxUQUYهJًxib م�WLحdxy Tx مxt{ر اN nUkJrxYN}dx{m \|xe وجWxد bxUyوس اJxX`Nب ا^[x\               مnx  sURtk uk٨٠ مJjrت ا[pUc مPm nد       
 ��xk bXثWx{� bUى m ukMDBK     dx{m{ل اbUcNوس مn أرJ�Um TQLت PQL اbibR`Nة اm T�NJ�N}Ji�� d و�P واTYZKN اWXNاTUV اPQRNى JKLMNر ،     

           �x�QNد اWxK�m fxن م�Jxو�ت وآ}Qم sLأر  ،    bxUcNة اbiJxQءت مJxج  dk�Jx٠�١ / ٥�٦١٠ ، ٥١٠ ، ٤�٢١٠ ، ٣�٩١٠وس آ  fxر    . مJxا�ج �xib� nxm 
 TQLا^ر TULJtiو�ت ا�}QRNا d{m فbQ`Nا uk bشJYRNا bU  ¡رس�W{cNدل و اJQ`RNوس اbUcNا TLbtk و dYUسb`Nا. 
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