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ABSTRACT 
In the course of the study 199 blood samples from sheep and goats were tested. They were collected from 
4 mixed herds, situated in 4 different settlements, divided in two regions (two settlements in each). The 
sera were tested for presence of virus-neutralizing antibodies against Parainfluenza-3 Virus (PI-3), Bovine 
Viral Diarrhea Virus (BVDV) and Bovine Herpesvirus -1 (BHV-1); they were also tested for group-
specific antibodies against adenoviruses through Ovine adenovirus serotype 3 (OAV-3). For detection of 
virus-neutralizing antibodies a micro-virusneutralizing reaction (MVNR) was used. For detection of 
group-specific antibodies immuno -diffusion test (ID) was used. The average seroprevalence among sheep 
was 2.4% to BHV-1; 64 % to BVDV, 31.3 % to PI-3 and 37.3% to OAV-3. Among goats average 
seroprevalence was 3.4 % to BHV-1; 18.1 % to BVDV, 58.6 % to PI-3 and 69 % to OAV-3. 
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INTRODUCTION 
 
The total number of sheep in our country in 
2005 has been about 1 600 000 and the number 
of goats – approximately 608 000 (1). 
According to the data of Ministry of 
Agriculture and Foods in approximately 
199 500 small household animal farms the 
average number of goats is only three, and 
about 60 % of sheep are kept in farms with ten 
or more animals (2). The two ruminant species 
are often gathered into mixed pasture herds or 
are bred together. The close contact between 
these two species predisposes the exchange of 
microorganisms, including viruses. Some of 
the most important economical losses in small 
ruminant farming are due to respiratory 
infections. This great importance is due to their 
rapid spreading and infection of many animals. 
The most often studied for their seroprevalence 
respiratory viruses are the virus of PI-3, 
BVDV, the adenoviruses (Ad) and BHV-1,  
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with widely varying seropositivity worldwide. 
It is as follows:  
   For BHV-1 from total lack of seropositivity 
in both species to 12 % in sheep and 19.3 % in 
goats (3, 4). 
   For BVDV – from total lack of antibodies in 
both species to 48 % in sheep and 59 % in 
goats (5). 
   For PI-3 - from total lack of antibodies in 
sheep to 61.5 % seropositivity (6, 7), in goats 
from 0.3 % to 40.25 % (5). 
   For Ad – between 5% and 80.8 % among 
sheep (8,9) and between 0.02 % and 45.1 % 
among goats (10, 11). 
Studies on the Balkans (including Bulgaria) 
reveal high values for PI-3 – prevalence in 
both species (61.5 % for sheep and 78.3 % for 
goats) (6, 11). High values have been detected 
also for Ad – 45.1 % (11). The aim of the 
present study was to determine the 
seroprevalence of antibodies against the 
abovementioned four prominent viruses, 
connected with respiratory diseases (BHV-1, 
PI-3, BVDV, OAV-3) in mixed herds of small 
ruminants in two regions of Bulgaria and to 
compare the data for both species in a same 
herd. 
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MATERIALS AND METHODS: 
 
Materials 
A total of 199 serum samples from clinically 
healthy non-vaccinated animals originating 
from 4 mixed herds, situated in 4 villages in 
two regions (A and B) of Southeastern 
Bulgaria were studied. Eighty three serum 
samples originated from sheep and 116 were 
from goats aged between 1 and 10 years. The 
distribution of samples is as follows: 
Region A  a herd 1 – 20 sheep and 14 goats; 
herd 2 – 20 sheep and 20 goats. 
Region B  a herd 3 – 20 sheep and 13 goats; 
herd 4 – 23 sheep and 69 goats. The blood 
samples were collected during the summer 
season and the sera were frozen at -20 °C until 
tested. 
 
Viral strains 
The following viral strains were used:   
An ovine isolate of Parainfluenza-3 Virus, 
strain 2H; Ovine adenovirus-3 (OAV-3) strain 
PD; cytopathogenic strain of Bovine Viral 
Diarrhea Virus (BVDV) strain Kableshkovo; 
Bovine Herpes Virus 1 (BHV-1) and strain 
Dolen Chiflik. 
 
Methods 
Micro – virusneutralizing  reaction 
(MVNR). 
Micro-virusneutralizing reaction was 
accomplished in 96-well PVC plates Limbro 
(Flow Laboratories™) following the method, 
prescribed by OIE (12). The antibody titer was 
determined as the highest serum dilution, 
preserving at least 50 % of the cells in a 
separate well    from cytopathic effect (CPE). 
We used this reaction for detection of 
antibodies against the viruses BHV-1, BVDV 
and PI-3. 
 
Immunodiffusion (ID) 
Sera were tested for antibodies against a 
group-specific antigen, obtained from OAV-3, 
cultivated in “Calf Trachea” cell line. ID was 
carried out by the modified method of 
Haralambiev (13). It was used for detection of 
antibodies against the group-specific antigen of 
OAV-3. The precipitating viral antigen was 
prepared by addition of ammonium sulfate to a 
cell culture suspension, infected with OAV-3 
and freeze-thawed four times. The mixture was 
stirred for 24 h at 4 °C with magnetic stirrer. 
The precipitate was separated by centrifugation 
at 12 000 rpm for 30 min. Then Tris-HCl 
buffer with pH 7.4 was added to it up to 1/100 
of the initial volume. The sulfate ions were 

removed by dialysis through cellophane 
membrane against saline for 48 h. The antigen 
was concentrated again to 1/100 of the initial 
volume and mertiolate was added to a final 
concentration of 1:10 000. The purified antigen 
had final precipitating titer of 1:16. 
A positive control hyperimmune serum against 
OAV-3 was obtained from rabbits after six 
fold intravenous inoculation of 1 ml semi-
purified viral antigen according to the method 
of McFerran et al. (14). The obtained serum 
had a virus-neutralizing titer of 1:256 and 
precipitating titer of 1:16. 
 
RESULTS AND DISCUSSION 
 
The study data are shown in Table 1. 
Antibodies against all the 4 viruses, included in 
the study were detected in all the herds, except 
herd 2, in which no antibodies against BHV-1 
were detected. Most positive reagents were 
detected against OAV (55.8 %), followed by 
PI-3 (47.2 %), BVDV (37.2 %) and least 
positive animals were detected against BHV-1 
(3 %). 
We found differences between the two animal 
species. The sheep had most seropositive 
reagents to BVDV (64 %), while the goats had 
three times less seropositive reagents to the 
same virus (18.1 %). The second most 
prevalent antibodies among sheep were those 
against OAV (37.3%). The goats displayed 
about twice more seroreagents to this virus –
69%, which makes them the most frequent for 
this species. The third place by antibody 
frequency with the sheep takes PI-3. Thirty one 
point three per cent (31.3 %) of the sheep had 
an antibody response to it. This ratio is nearly 
twice higher by the goats – 58.6 %, the second 
most frequent antibodies. With both species 
the least seropositive animals were to BHV-1 
(2.4 % for the sheep and 3.4 % for the goats.). 
There were considerable differences between 
the two regions as well. The greatest difference 
is related to BVDV – 95 % seropositive sheep 
in region A compared to 34.9 % in region B. 
There was also appreciable difference 
concerning OAV-3 but in favor of region B 
(48.8 % seroprevalence compared to 25 % in 
region A). With the goats the biggest 
difference between the two regions is 
concerning BVDV – 2.9 % seroprevalence in 
region A compared to 24.4 % in region B. We 
have found a lesser difference for this species 
concerning PI-3 (32.4 % seroprevalence in 
region A against 69.5 % in region B). 
There were considerable differences between 
sheep and goats in the separate herds. The 
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biggest is the difference in region A 
concerning BVDV – 95 % seropositives 
among the sheep in both herds, compared to 0 
% seropositives among the goats in herd 1, and 
5 % in herd 2. A great difference between the 

two animal species in this region is observed 
with OAV, in favor of the goats – 79.4 % 
seropositive goats compared to averagely 25 % 
seropositive sheep average for the region. 

  
Table.1 A study for BVDV, BHV-1 and PI-3 through virus neutralization and for OAV through ID. 
Legend: * - SH-sheep, **- GT-goats 
 
Settlement, species and 
nuber of the animals 
studied 

Number of 
positives 
(%) 
BVDV 

Number of 
positives 
 (%) 
BHV-1 

Number of 
positives 
 (%)  
PI-3 

Number of 
positives 
 (%) OAV-3 

Herd 1 SH* 20 19 (95 %) - 8 (40 %) 3 (15 %) 
Herd 1 GT** 14 -  1 (7,1 %) 3 (21.4 %) 12 (85.7 %) 
Herd 2 SH 20 19 (95 %) - 6 (30 %) 7 (35 %) 
Herd 2 GT 20 1 (5 %) - 8 (40 %) 15 (75 %) 
Total for the 
region SH 

38 (95 %) -  14 (35 %) 10 (25 %) 

R
eg

io
n 

A
 

Total for the 
region GT 

1 (2.9 %) 1 (2.9 %) 11 (32.4 %) 27 (79.4 %) 

Herd 3 SH 20 12 (60 %) - 6 (30 %) 9 (45 %) 
Herd 3 GT 13 7 (53.8 %) 2 (15.4 %) 4 (30.8 %) 6 (46.2 %) 
Herd 4 SH 23 3 (13.04 %) 2 (8.7 %) 6 (26.1 %) 12 (52.2 %) 
Herd 4 GT 69 13 (18.8 %) 1 (1.4 %) 53 (76.8 %) 47 (68.1 %) 
 Total for the 
region SH  

15 (34.9 %) 2 (4.7 %) 12 (27.9 %) 21 (48.8 %) 

R
eg

io
n 

B
 

Total for the 
region GT 

20 (24.4 %) 3 (3.7 %) 57 (69.5 %) 53 (64.6 %) 

Total SH  53 (64 %) 2 (2.4 %) 26 (31.3 %) 31 (37.3 %) 
Total GT 21 (18.1 %) 4 (3.4 %) 68 (58.6 %) 80 (69 %) 
Total animals 74 (37.2 %) 6 (3 %) 94 (47.2 %) 111 (55.8 %) 
 

 
In region B a significant difference was 
detected only among the animals in herd 4 
relatively to PI-3 – 26.1 % seropositive sheep 
compared to 76.8 % seropositive goats. 
As a whole the seroprevalence rates of the 
studied viruses are relatively high compared to 
the data of similar studies across the world. 
Only the BHV-1 result is not considerably 
different from the worldwide data. For goats 
they vary from 5.52 % (15) and 6.3 % (16) to 
11.3 % (5); for sheep they are even lower – 
1.74 % in Turkey (17), 0 % in Canada (3), 1.2 
% in USA (10). Other studies in Bulgaria also 
yield similar results – 1.8 % for goats (11) and 
1.33 % (18). The seroprevalence to PI-3 
among goats, determined in this study is the 
highest among all similar researches around 
the world – 40.25 % in Senegal (19); 35.3 % in 

Turkey (20); 28.3 % in Canada (16); 0.3 % in 
Zaire (5). The seroprevalence to this virus 
among sheep found by us (31.3 %) however is 
relatively low – 61.5 % in former Yugoslavia 
(6); 53 % in Northern Ireland (8); 39 % in 
Senegal (19). As for the BVDV there is a 
reverse correlation – the sheep seroprevalence 
detected by us (64 %) is relatively higher than 
those, found abroad – 48 % in Senegal (19), 
25.6 % in Canada (16), 27.5 % in Egypt (21); 
32 % in Northern Ireland (8). Among the goats 
the BVDV seroprevalence results (18.1 %) do 
not differ from the average world values – 16.7 
% in Austria (22), 31,4 % in Egypt (21), 15.1 
% in Canada (16), 1 % in Indonesia (7). The 
high levels of OAV-3 seroprevalence (37.3 % 
in sheep and 69 % in goats) are close to those 
detected earlier in our country (11) and are 
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higher than those, determined in other 
countries. There are values relatively close to 
ours only in Turkey – 33.04 % seropositivity to 
OAV-1 and 29.56 % seropositivity to OAV-3, 
detected by virus neutralization (23), which 
implies a regional spreading of this viral group 
on the Balkans. There has been conducted a 
similar study through ID with group antigen 
from Bovine Adenovirus – 1 (BAV-1) (9), in 
which the author has detected 5 % 
seroprevalence for sheep and 34 % for goats. 
Adair et al. (8) in Northern Ireland have 
detected 80.8 % seropositivity to BAV-1 and 
BAV-8 in sheep, but this research has utilized 
an immunofluorescence test.  
We found the highly uneven interspecies 
distribution of the studied viruses between the 
two regions of the country. The differences 
between the seropositive animals in the 
separate herds were probably due to the 
different species susceptibility to the viruses as 
a result from their evolutionary adaptation to 
different hosts. 
 
 
CONCLUSIONS 
 

• Four studied viruses were found in 
both regions and in both species of 
animals, with exception of one herd 
without seroreagents against BHV-1 
(herd 2). OAV was most widely 
spread, followed by PI-3, BVDV and 
BHV-1, which was least widely 
spread. 

• In three viruses (BVDV, PI-3 и OAV) 
there were differences in distribution 
between two species - in sheep number 
of seroreagents against BVDV was 
threefold higher, while in goats 
number of seroreagents against PI-3 
and OAV was twofold higher. 

• There was prevalence of seroreagents 
from the two species in the different 
regions - in region A in sheep number 
of seroreagents against BVDV was 
threefold higher as compared to region 
B; in region B in goats number of 
seroreagents against BVDV was 
eightfold higher as compared to region 
A. In goats number of seroreagents 
against PI-3 in region B was twofold 
higher as compared to region A. 

 
 
 
 

REFERENCES 
 

1. Anonymous a, Statistical year-book,  
National Statistical Institute, Sofia, pp. 
238, 2006. 

2. Anonymous b, The productive animals 
in Bulgaria up to November 1st 2005. 
mzgar.government.bg/StatPazari/.../pd
f/R&A91_LivestockNov2005.pdf, 
Date last accessed 11.04.2008. 

3. Lamontagne, L., Descoteaux, J. P. and 
Roy, R., Epizootiological Survey of 
Parainfluenza-3, Reovirus-3, 
Respiratory Syncytial and Infectious 
Bovine Rhinotracheitis Viral 
Antibodies in Sheep and Goat Flocks 
in Quebec. Can J Comp Med, 49:424-
428, 1985. 

4. Celedón, M., Sandoval, A., Droguett, 
J., Calfio, R., Ascencio, L., Pizarro, J. 
and Navarro, C., Survey for antibodies 
to pestivirus and herpesvirus in sheep, 
goats, alpacas (Lama pacos), llamas 
(Lama glama), guanacos (Lama 
guanicoe) and vicuña (Vicugna 
vicugna) from Chile. Arch Med Vet, 
33:165-172, 2001. 

5. Jetteur, P., Thiry E. and Pastoret P. P., 
Enquête sérologique concernant les 
virus IBR, CHV2, BVD, PI3, RSB et 
bovipestique chez les petits ruminants 
au Zaïre. Rev Elev Med Vet Pays 
Trop, 43:435-437, 1990. 

6. Naletoski, A., Parainfluenza-3 kod 
goveda i ovaca. Vet Glas, 39:879-883, 
1985. 

7. Sendow, I., Syafriati, T., Wiedosari E. 
and Selleck P., Infection of 
Parainfluenza type 3 (PI-3) as one of 
the causative agent of pneumonia in 
sheep and goats. Jurnal Ilmu Ternak 
dan Veteriner, 7:62-68, 2002. 

8. Adair, B. M., McFerran, J. B., 
McKillop, E. R. and McCullogh S. J., 
Survey for antibodies to respiratory 
viruses in two groups of sheep in 
Northern Ireland. Vet Rec, 115: 403-
406, 1984. 

9. Sizov, I., Occurrence of adenoviruses 
of domestic animals in Southeast 
Bulgaria. In: “Proceedings of the 
scientific conference’’ 60 years of 
RSRVI, Plovdiv, Bulgaria, pp. 126-
131, 1999. 

10. Fulton, R. W., Downing, M. M. and 
Hagstad, H. V., Prevalence of bovine 
herpesvirus-1, bovine viral diarrhea, 



                                                                                                                                  RUSENOVA N., et al. 

Trakia Journal of Sciences, Vol. 7, No. 4, 2009 
 
62 

parainfluenza-3, bovine adenoviruses-
3 and -7, and goatrespiratory syncytial 
viral antibodies in goats. Am J Vet Res, 
43:1454-1457, 1982. 

11. Zarkov, I. and Bochev, I., Comparative 
studies of goats from two regions for 
antiviral antibodies. B J V M 7, Suppl. 
1: 95-102, 2004. 

12. Anonymous c, Manual of Diagnostic 
Tests and Vaccines for Terrestrial 
Animals. Bovine Viral Diarrhoea, 
2004. 
http://www.oie.int/eng/normes/mmanu
al/A_00132.htm Date last accessed 
14.04.2008. 

13. Haralambiev, H., On the viral 
respiratory diseases in calves. 
Dissertation, Central Scientific 
Research Veterinary Institute, Sofia, 
Bulgaria, 1976. 

14. McFerran, J. B., Nelson, R. and Knox 
E. K., Isolation and characterisation of 
sheep adenovirus. Archiv der 
Virusforschung, 35: 232-241, 1971. 

15. Yesilbag, K.,. Bilge-Dagalp, S., Okur-
Gumusova, S. and Gungor, B., Studies 
on herpesvirus infections of goats in 
Turkey : prevalence of antibodies to 
bovine herpesvirus 1. Rev Med Vet, 
154:772-774, 2003. 

16. Elazhary, M. A. S. Y., Silim, A. and 
Dea, S., Prevalence of antibodies to 
bovine respiratory syncytial virus, 
bovine viral diarrhea, bovine 
herpesvirus-1, and bovine 
parainfluenza virus-3 in sheep and 
goats in Quebec. Am J Vet Res, 
45:1660-1662, 1984. 

17. Albyrak, H., Yazici, Z. and Okur-
Gumosova, S., Seroprevalence to 
bovine herpesvirus type 1 in sheep in 
Turkey. Vet Arhiv 77:257-263, 2007. 

18. Zarkov, I. and Sandev, N., Detection 
of antibodies against the viruses of 
parainfluenza-3, bovine viral 
diarrhoea, adenoviruses and bovine 
herpes virus-1 in caprine blood sera. I 
announcement. B J V M 4, Suppl.1: 
27-34, 2000. 

19. Bernard, G. and Bourdin, P., Etat 
immunitaire actuel, naturel ou acquis 
du cheptel sénégalais vis-à-vis de la 
peste bovine, de la maladie des 
muqueuses, de la rhinotrachéite 
infectieuse et de la maladie respiratoire 
à virus parainfluenza 3. Rev Elev 
Med Vet Pays Trop, 24:183-189, 
1971. 

20. Turan, T. and Bolat Y., 
Seroepidemiology of 
parainfluenzavirus type-3 infection of 
goats in Diyarbakir and Sanliurfa and 
their vicinity. Firat Univ Saglik Bilim, 
13:49-55, 1999. 

21. Zaghawa, A., Prevalence of antibodies 
to Bovine Viral Diarrhoea Virus 
and/or Border Disease Virus in 
domestic ruminants. J Vet Med B, 
45:345-351, 1998. 

22. Krametter-Frötscher, R., Loitsch, A., 
Möstl, K., Sommerfeld-Stur, I. and 
Baumgartner, W., Seroprävalenz von 
Border Disease und Boviner 
Virusdiarrhö bei Schafen und Ziegen 
in ausgewählten Regionen Österreichs. 
Wiener Tierärztliche Monatschrift, 
92:238–244, 2005. 

23. Yavru, S., Öztürk, F., Gürhan, I., 
ŞimŞek, A., Ünver, G., Duman, R. and 
Yapkiç, O., Serological survey of 
sheep for viruses of the respiratory 
tract. Koyunlarda solunum yolu 
viruslarinin serolojik olarak 
arastirilmasi. Hayvancilik Araştirma 
Dergisi 9:53-60, 1999. 

 

 

 

 

 
 


