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then clinical cases (Figure 1 and Table I). We believe 
that further epidemiological studies of BoHV‑4 will 
reveal the relationship between the genotypes and 
geographical regions, and the association between 
molecular characterization and pathogenesis of 
infection.  

This study was able to characterize nine BoHV‑4 
field strains for the sequences coding TK. Based on 
phylogenetic analysis of the TK gene sequences, 
these isolates (n = 9) were identified as genotype I, 
which includes the European (Movar‑like) reference 
strains, together with the Italian, Japanese and 
Argentinian BoHV‑4 strains (Figure 2). These 
field strains were detected in vaginal swabs 
(JX644990, JX644990), nasal swab (JX644993), 
teat lesion samples (KX352280), lungs (MH614620, 
MH614621), leucocytes from cows with respiratory 
and/or reproductive system disorders (MG242137), 
and brain tissue (KX352279 and JX644992) from 
calves that died after birth (Table I). Regarding the 
classification of the TK gene, the local strains were 
identical to each other (100%) and highly similar 
to other virus strains in genotype I (99.5‑100%), 
genotype II (98%), and genotype III (96.5%) (Tables I 
and III, Figure  4). Consequently, these genotypes 
cannot imply a possible association with clinical 
signs. However, some researchers (Verna et al. 2016, 
Gagnon et al. 2017) have argued that the existence 
of different genotypes suggests some association 
between genetic variations and specific pathogenic 
potential. In our study, all BoHV‑4 strains in 
genotype II and III, based on sequences for the 
ORF3 gene, came from Argentina or Brazil (Figure 
2). This origin suggests an association between 
genotypes and geographic regions similar to that 
suggested for the gB gene sequences. This may be 
important for pursuing the traces of domestic or 
international trade.

We found nine BoHV‑4 strains with both the 

animals. There is clear animal trade between either 
small family herds and/or industrial herds. We can 
speculate that animal movements between different 
geographical regions in Turkey and also from other 
countries, such as Argentina or Uruguay, especially 
since 2010, may have influenced the distribution 
of the different genotype BoHV‑4 strains and their 
genetic resemblances. It is noteworthy that all 
Turkish BoHV‑4 samples classified in genotype  I 
and III, which were detected in diagnostic materials 
sampled in 2017 and 2018, showed close similarities 
with Argentinian and American BoHV‑4 strains. In 
contrast, genotype II has been detected in cattle 
since at least 2007 (Table I). Given these results, 
the introduction into Turkey of live animals from 
other countries may be an important risk factor, as 
previously reported for BoHV‑4 and several other 
infections (Fichtelova and Kovarcik 2010, Houe  
1995). It should also be remembered that the gene 
region coding for gB is quite highly conserved 
among BoHV‑4 strains (Campos et  al. 2014, Bellino 
et  al. 2015). It is therefore not useful for providing 
clues about the strains’ geographical origins. Thus, 
the gB gene sequences (GQ246866, MK543551, 
MK543550, MK543549, GQ246863) of BoHV‑4 strains 
from cattle with reproductive disorders, sampled at 
two different time points (2007 and 2011) in herd IV 
were placed in the same branch in the genotype II 
cluster (Figure 1), with the nucleotide similarities 
of  100%. This also supports claims that the gene 
coding gB is quite highly conserved, with similarities 
rates of (91.7‑100%) among all the BoHV‑4 strains 
analyzed in this study, despite being classified in 
three different genotypes (Figure 3). Additionally, the 
location on the different branches and/or clusters of 
the sequences of the samples in the phylogenetic 
tree from cattle with respiratory system and 
reproductive system disorders from different herds 
and years also supports claims that these genetic 
differences are more related to the herds sampled 
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Figure 7. Replication kinetics of cythopathic Bovine herpesvirus type 4 isolates in MDBK cell culture.




