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estimate potential association between recorded 
data and study outcomes. All tests were performed 
at the 0.05 level of significance.

Results 
The serological results are presented in Table  I. 
The seropositive rates were 32.61%, 2.17%, 
58.7%, and 21.74% for BEV‑1, BHV‑1, BVDV, and 
PI‑3, respectively. The effect of sample source on 
the seropositive rates were presented in Table 
II. Multi‑infection status were summarised in 
pie‑chart (Figure 1). Antibody titers in camels were 
generally low (Figure 2). The highest titer (1/80) was 
detected in two samples against BEV‑1. The highest 
titer against BVD and PI‑3 was 1/40. The SN50 value 
of two BHV‑1 positive samples was 1/2. 

Discussion
To our knowledge, this is the first comprehensive 
study on seropositive rates of BEV‑1, BHV‑1, BVDV, 
and PI‑3 in camels in Turkey. Due to their high 
prevalence and their capacity to cause economic 
losses, these viruses represent a major threat to 
livestock in Turkey (Erol et al. 2007, Gur et al. 2008, 

Determination of SN50 value
All positive sera were serially diluted in a two‑fold 
series. This assay is different from first serum 
neutralization assay. First serum neutraliztion assay 
was performed to investigate sera positivity in 
which samples has been diluted 1:1 or 1:5. Second 
neutralization assay were performed to determine 
titration of antibody in positive-sera which has 
provided to detect SN50 value. The SNT was used to 
determine 50% serum neutralisation (SN50) antibody 
titer values.

Statistical analysis
Chi‑squared statistical test was used in order to 

Table I. Seropositive rates in camels from Western Turkey.

Virus N Strain used Positive 
samples

Seropositivity 
%

BEV-1 92 Serotype 1 30 32.61

BHV-1 92 Colorado 2 2.17

BVDV 92 Cytopathic NADL 54 58.7

PI-3 92 SF-4 20 21.74
N = Number of tests performed;    BEV-1 = bovine enterovirus-1;    BHV-1 = bovine 
herpesvirus-1;    BVDV = bovine viral diarrhea virus;    PI-3 = parainfluenza-3.

Table II. Effect on sample source on seropositive rates.

Animal source Animals tested
Animals tested seropositive

BVD (%) BHV-1 (%) BEV-1 (%) PI-3 (%)
Slaughterhouse 65 34 (52.3%) 1 (1.5%) 15 (23.1%) 7 (10.8%) p > 0.05

Clinics 13 9 (69.2%) 1 (7.7%) 8 (61.5%) 6 (46.2%) p < 0.05

Local Farms 14 11 (78.6%) 0 (0%) 7 (50%) 7 (50%) p > 0.05

Total 92 54 (58.7%) 2 (2.17%) 30 (32.61%) 20 (21.74%) 
SNT = serum neutralization test;    BEV-1 = bovine enterovirus-1;    BHV-1 = bovine herpesvirus-1;    BVDV = bovine viral diarrhea virus;    PI-3 = parainfluenza-3.
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Figure 1. Multi-infection status of Wetern Turkey camels according to 
neutralising antibodies against Bovine enterovirus‑1 (BEV‑1), Bovine 
herpesvirus type‑1 (BHV‑1) Bovine viral diarrhea virus (BVDV), and 
Bovine parainfluenza‑3 (PI‑3).
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Figure 2. Bovine enterovirus‑1 (BEV‑1), Bovine viral diarrhea virus 
(BVDV), and Bovine parainfluenza‑3 (PI‑3) neutralising titers in camels 
of Western Turkey.


