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Abstract—Infectious Bovine Rhinotracheitis (IBR) disease 

caused by Bovine Herpesvirus-1 (BHV-1), this diseases 

include in strategic  diseases. Based on the genotype, this virus 

divided into several subtypes, including subtype 1.1; subtype 

1.2a and subtype 1.2b. The previous genotypic study revealed 

that based on the insertion-deletion of UL36 gene, samples 

divided into subtype 1.1 and subtype 1.2. This study aim was 

comparing phenotypic images of isolates from Lampung and 

Bukittinggi in MDBK and BHK-21 cells. Samples of swab 

nasal and tracheal organ obtained from Balai Veteriner 

Lampung and Balai Veteriner Bukittinggi. The samples were 

cultured on MDBK and BHK-21 monolayer cell of 2 days old 

obtained from Pusvetma. The Cytopathogenic Effects (CPE) 

in MDBK and BHK-21 observed on day 2. In the MDBK cell, 

the CPE found as the grape-like cluster and apoptosis. The 

CPE of BHK-21 cell line showed syncytium and indicated 

persistent infection. At day four on BHK-21 cell, it observed 

the particular infected cell that showed differences in cell 

shape between samples that have proximity to subtype 1.1 

and subtype 1.2. The infected cell of subtype 1.1 group, 

appear as elongated shape and linear pattern near the center 

area. Inversely, the samples grouped as subtype 1.2 appear as 

rounded cell and circular pattern of the center area. 

Keywords—IBR, subtype 1.1, subtype 1.2b, UL36 gene, 

MDBK, BHK-21 

I. INTRODUCTION  

Infectious Bovine Rhinotracheitis (IBR) caused by 
Bovine Herpesvirus-1 (BHV-1) and represented domestic 
and free-range cattle disease [1]. This disease is one of the 
strategic infectious animal diseases according to the Decree 
of the Minister of Agriculture No. 
4026/Kpts/OT.140/04/2013. This virus has a significant 
impact on the livestock sector because it causes acute 
respiratory problems, decreased milk production, weight 
loss, and reproductive disorders such as abortion. The 
BHV-1 infection-induced immune suppression [2] that 
could subsequently initiate the entrance of bovine 
respiratory disease complex (BRDC) called “shipping 
fever”. The BRDC inflicted massive loss in the cattle 

industry; for example, it inflicted 3 billion annual loss in 
USA [3]. The Bovine Herpesvirus-1 strain classified into 
three subtypes, which are BHV-1.1, BHV-1.2a dan BHV-
1.2b [4] and BHV 1.3 that are subsequently classified into 
BHV-5 [5]. Bovine Herpesvirus subtype 1.1 shows higher 
virulence compared to subtype 1.2b [6]. Subtype 1.1 is 
considered the most pathogenic strain and associated with 
abortion. Inversely subtype 1.2b is not associated with 
abortion [7]. Indonesian government is currently attempting 
to produce IBR inactivated vaccines using local isolates [8]. 
Low virulence and high immunogenic isolates are suitable 
for vaccine candidates [9]. Subtype-1.2b is considered to 
have lower pathogenicity compared to 1.1-subtype [10]. 
Diversity among 1.2b strains has determined by the 
presence of insertion-deletion (indel) on UL36 genes [11]. 
UL36 gene has high differentiation compared with other 
genes  12 . Insertion-deletion and amino acid su stitution at 
UL36 occurred at   450 aa near C terminus  11 . The study 
of genetic variability in herpesvirus is interesting and 
always related to cellular phenotypic description [13]. 
According to the previous study, Indonesian IBR isolates 
collected from Lampung and Bukittinggi were belong to 
into subtype 1.1 and subtype 1.2 based on UL36 gene [14]. 
This research aim was to describe the phenotypic 
characterization of the Indonesian samples based on the 
insertion-deletion of UL36 gene characterization.that could 
subsequently initiate the entrance of bovine respiratory 
disease complex (BRDC) called “shipping fever”. materials 
and methods 

II. MATERIALS AND METHODS 

A. Ethical approval 

This research approved by letter of approval for material 
transfer No. 05010/PD.650/F5.H/06/2015 from The Animal 
Disease Investigation Centre Lampung and letter No. 
22022/PK.310/F4/02/2016 from The Animal Disease 
Investigation Centre Bukittinggi. The samples have been 
characterized based on UL 36 genes and deposited on the 
DDBJ (DNA Data Bank of Japan). 
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B. Cell preparation  

BHK-21 cells were cultured as follows : cells was 
transferred using a sterile glass pipette into 9 ml DMEM 
containing 10% FBS, glutamine, 100 IU penicillin and 100 
μg / mL streptomycin. The cell mixture was centrifuged at 
1000 rpm for 10 minutes to get pellets. After centrifugation, 
the supernatant was taken, and the cell pellet was suspended 
with 10 ml DMEM containing growth medium. The 
suspension was then transferred to the cell culture microtiter 
plate, then incubated 37ºC, under 5% CO2. Cells were 
observed every day until they appeared confluent. 

C. Viral inoculation  

The viral suspension (1 ml) from nasal swabs, organs, 
and PBL was inoculated into monolayer BHK-21 cells aged 
two days, which had been confluent in a 15 ml cell culture 
flask. The virus was absorbed for 1 hour and then 9 ml of 
maintenance media (DMEM containing kanamycin, 
streptomycin, penicillin, Hepes, NaHCO3, and L glutamine) 
and 2% Fetal Bovine Serum ( FBS free BVD,  Sigma 
Aldrich). The BHK-21 cells are observed every day to find 
the presence of cytopathogenic effect (CPE) for 6-7 
observation days. 

D. Viral characterization  

The samples were characterized based on UL 36 genes 
and deposited on the DDBJ (DNA Data Bank of Japan) [14] 
as represented in Table 1. 

TABLE I.  THE CHARACTERIZATION OF VIRAL SAMPLES BASED ON 

THE “GAP” OF UL36 GEN [14] 

 

 

III. RESULTS 

On the first day, the infected cells turn in to rounded and 
retractile cell, forming small gaps (Fig. 1). On second day, 
the gap is widening and the syncytium formation clearly 
appears (Fig. 2). The syncytium clearly visible in samples 
L/5; L/6; L/9; L/10; P-252 and P-375 (which are assumed to 
be subtypes 1.1) but not performed a significantly 
differences from the samples L/33; B/1; B/31 and B/32 
(which is assumed to be subtype 1.2) (Fig. 3 and Fig. 4). 

In the following day, the number of syncytium increase, 
and  filling the cavities. On the fourth day,  it showed the 
presence of cell shape alteration of the  infected cells (Fig. 
5) The differences has been identified between samples L/5; 
L/6; L/9; L/10; P-252 and P-375 (which are assumed to be 
subtypes 1.1) and  sample L/33; B/1; B/31 and B/32 (which 
is assumed to be subtype 1.2).  

 

 

Fig. 1. The description of the inoculated BHK-21 cell on the first day 
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Sequence  Variation in UL36a 

 nt allele aa allele RS 

S
u
b
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p
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1
 

AJ004801 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 2+ 

KU198480 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 2+ 

JX8982201 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 2+ 

KY2159441 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 2+ 

S
u
b
ti

p
e-

2
 

KM258880 GACGCGTACCCGCCGGCcCTCGCGCAC DAYPPALAH - 

KM258881 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH - 

KM258882 GACGCGTACCCGCCGGCcCTCGCGCAC DAYPPALAH - 

KM258883 GACGCGTACCCGCCGGCcCTCGCGCAC DAYPPALAH - 

S
am

p
el

s 

 

B/1 GACGCGTACCCGCCGGCcCTCGCGCAC DAYPPALAH - 

B/31 GACGCGTACCCGCCGGCcCTCGCGCAC DAYPPALAH - 

B/32 GACGCGTACCCGCCGGCcCTCGCGCAC DAYPPALAH - 

L/33 GACGCGTACCCGCCGGCcCTCGCGCAC DAYPPALAH - 

L/5 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 4+ 

L/6 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 4+ 

L/9 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 3+ 

L/10 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 3+ 

P-252 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 3+ 

P-375 GACGCGTACCCGCCGGCCCCCGCGCAC DAYPPAPAH 3+ 
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Fig. 2. The description of the inoculated BHK-21 cell on the second day 

 

 

Fig. 3. The description of the inoculated BHK-21 cell on the third day 

 

 

 
 
Fig. 4. The description of the inoculated BHK-21 cell on the fourth day 

 

 
 
Fig. 5. The description of the persistently infected cell on the fourth day 
 

 

IV. DISCUSSION 

The formation of the syncytium represents multiple cells 
that serve the same function and form a giant cell with 
many nuclei. The syncytium takes place because of the 
infection in the cell system.  The  myosin II that is followed 
by multinucleation that detain cytokinesis also plays a role 
in the formation of syncytium [15]. Some researchers 
examine the phenotypic description of the syncytium 
formation to find out the presence of gene mutation, 
especially the gD and UL36 [16] and [17]. Deletion of 
UL36 in HSV-1 causes accumulation of C-capsid in the 
cytoplasm [16]. In HSV, membrane fusion triggered by the 
gD gene induces a significant increase in membrane fusion 
[18]. 

It was reported that the BHV-1 also can bind 
Herpesvirus entry mediator C or well-known as nectin-1 of 
Prr1 (HveC) receptor [19]. The experiment that uses BHKtk 
cells [20] and Chinese Hamster Ovary (CHO) cells 
transfected by the plasmid containing HveC, can make the 
cells susceptible to BHV-1 infection [21]. Other study 
reports that in the culture of the Syrian hamster cell, the 
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BHV-1 infection depends on the titer magnitude of the 
inoculated virus. The virus infection can affect the alteration 
of the cell  (multiplication >1), and the CPE can persistently 
observe (multiplication of about 0.5) [22]. The syncytium is 
one of a specific CPE alteration. Several viruses, including 
paramyxovirus [23], retroviruses [24], and herpesviruses 
produce the syncytium formation [18]. Several cells can be 
used to provide an appropriate picture of syncytia such as 
Baby Hamster Kidney (BHK) and Human Fetal Foreskin 
Fibroblast (HFFF2) [18]. Membrane fusion causes the 
formation of syncytium in enveloped viruses mediated by 
glycoproteins [25]. 

Based on this study observation,  the infected cells 
experience vacuolization along the cytoplasmic area. In the 
cells L/5, L/6, L/9, L/10, P-252, and P-375 the shape of the 
cell were elongated, and the nucleus area is straight, while 
in B/1, B/31, B/32, and L/33, the form of the cell rounded, 
and the nuclear region is circular. According to [16], the 
UL36 gene that encodes the VP 1/2 protein plays an 
essential role in helping the virus move to the nucleus with 
centripetal direction. However, this hypothesis should be 
proven by another specific study to investigate the 
relationship between this alteration to the characterization 
or mutation of the UL36 gene specifically. Furthermore, the 
appearance of these infected cells testifies about the 
condition of persistent infection in BHK-21 cell cultures 
inoculated by BHV-1. The previous study by [22] also 
supports this conclusion. [22] cultured the IBR virus in HEF 
and found a persistent infection of the cell. Furthermore, 
studies of IBR in BHK cells could give in-depth 
information about persistence and oncogenicity properties 
of BHV-1. 
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