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1. Introduction 

Herd health, in particular infectious diseases, has been 

shown to be of obvious critical importance in cattle 

herd efficiency (1). Bovine respiratory disease (BRD) 

constitutes one of the key health issues and is 

responsible for major economic losses in cattle in all 

parts of the world. Two of the most important viruses 

contributing to BRD include bovine herpes virus type 1 

(BHV-1) and bovine viral diarrhea virus (BVDV). Both 

viruses are immunosuppressive and establish an 

environment that is favorable for the colonization and 

replication of pathogenic bacteria, resulting in a series 
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Abstract 

Bovine viral diarrhea virus (BVDV) and bovine herpes virus-1 (BHV-1) have been known as the major 

pathogens with significant economic consequences on the cattle industry worldwide, including in Iran. In this 

cross-sectional study, the seroprevalences of BVDV and BHV-1 and their associated risk factors were 

investigated in dairy cattle farms of Fars province, Iran, where with 0.4 million head of cattle, mainly crossbred, 

is ranked the first in cow population in southern Iran. A total number of 420 cattle in 18 herds were randomly 

selected from three geographical regions (140 samples from each of the north, central, and south regions) and 

their serum samples were analyzed to detect antibodies to these viruses using a commercially available enzyme-

linked immunosorbent assay kit. Chi-square test and logistic regression analyses were employed to investigate 

associations between risk factors and the seroprevalence of viruses. The overall seroprevalence rates for BVDV 

and BHV-1 were estimated at 91.67% and 77.87% at the herd level and 55.48% and 39.76% at the animal level, 

respectively. The only significant factor associated with the seroprevalence of both viruses at the herd level was 

found to be the literacy level of farmers (P<0.05). The significant risk factors for both viruses in cattle were 

identified as geographical region, age, and breeding method by the univariate analysis (P<0.05), while gender 

and farming system were determined as risk factors only for BHV-1 (P<0.001). A significant relationship of 

concurrent infection with BVDV and BHV-1 (φ=0.268, P<0.001) was recorded, and 28.6% of sera had 

antibodies to both viruses. The results of the present study demonstrated that BVDV and BHV-1 had a wide 

distribution in dairy cattle herds in southern Iran and highlighted the need for intensive surveillance and control 

strategies to reduce the risk of the spread of these viruses.  
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of disease syndromes, especially BRD (2) and 

reproductive disorders (3).  

Bovine viral diarrhea virus is a single-stranded RNA virus 

that belongs to the Pestivirus of Flaviviridae family and 

produces a wide range of detrimental effects, including 

respiratory disease, impaired reproductive performance, 

gastroenteric disorders, and a fatal form known as a 

mucosal disease (4). For BVDV, cytopathogenic (CP) and 

non-cytopathogenic (NCP) biotypes are defined. The CP 

biotype is usually encountered in association with clinical 

cases of mucosal disease and NCP strains are more 

prevalent and important in persistently infected (PI) 

animals, which generally remain lifelong virus carriers and 

shed the virus in most body excretions and secretions, while 

they remain seronegative (5). Decreased fertility and milk 

production, respiratory symptoms, reproductive and 

immunological dysfunctions, impaired herd performance, 

and the dreaded state of PI in calves are the substantial 

economic losses from BVDV (6). 

Bovine herpes virus type 1 is a double-stranded 

DNA virus that belongs to Varicellovirus, a member of 

the Herpesviridae family, and consists of three 

subtypes. The clinical manifestation of BHV-1 

infection, including respiratory syndromes, genital 

infections, and neurological disorders, is dependent on 

the nature of various subtypes. The transmission of 

BHV-1 occurs by contact with mucosal droplets from 

infected cattle. The virus can remain latent in some 

parts of the nervous system ganglia after the initial 

infection and shed following reactivation (7). The 

infection can cause severe economic losses due to a 

decrease in weight loss and milk production and 

restrictions in the international livestock trade (8).  

While culture and virus isolation from clinical 

specimens remains the “gold standard” diagnostic 

technique, other methods, including virus-neutralization 

test and enzyme-linked immunosorbent assay (ELISA), 

are used to detect antibodies against BVDV and BHV-1. 

Enzyme-linked immunosorbent assay is a quick, simple, 

and economical method with good sensitivity, specificity, 

and repeatability employed in most seroprevalence 

studies, including the reports reviewed in the present 

study. Seroprevalence studies have already demonstrated 

a wide seropositivity distribution of 28.6-77.9% for 

BVDV and 10.7-72.2% for BHV-1 in different regions of 

Iran, while there is no documented report for the 

prevalence of these viruses in Fars province, Iran (9-13). 

Fars province, with 0.4 million head of cattle, mainly 

crossbred, ranks the first in cow population in southern 

Iran and plays an important role in the supply of milk and 

meat in the country (14). Due to the significant 

importance of BVDV and BHV-1, the present study 

aimed at estimating their seroprevalence and identifying 

potential risk factors in dairy cattle herds of Fars province.  

2. Materials and Methods 

2.1. Study Area 

This study was carried out in Fars province, southern Iran. 

The 29 counties in the study area were classified based on 

geographical region to north, central, and south, and Eqlid, 

Marvdasht, and Lar counties were selected from each region, 

respectively. The dairy cattle herd and individual cattle were 

considered the target population and sampling unit, 

respectively. For this cross-sectional study, in each of these 

areas, three industrial dairy farms (large farms where cattle 

were raised according to modern procedures and had a 

capacity of more than 20 heads) and three traditional dairy 

farms (small farms where cattle were raised under householder 

management and had a capacity of fewer than 20 heads) were 

randomly selected. Sampling was performed twice: once in 

August as the warm time and the other time in March as the 

cold time in 2017. Some data were collected by asking some 

close-ended questions concerning farmer literacy level, 

management practices, and location and structure of the herd. 

These data were obtained by interviewing the person in charge 

of the herd and were used in the analysis of risk factors 

associated with the herd-level prevalence.  

2.2. Sample Size 

The sample size was calculated for at least 384 cases 

using the following formula (15): 

 

 

Where: n = sample size, d = precision of 0.05 at 95% 

confidence level, and Pexp = expected prevalence. 
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Pexp of 50% was used since the two diseases have 

rarely been studied in southern Iran. 

In each of the 36 selected dairy farms, 6 cows, 3 bulls, 

and 3 calves under 6 months old were randomly selected 

for sampling. If there were not enough calves or bulls on 

the farm, they were replaced by cows. In total, 432 

samples were collected from apparently healthy cattle; 

however, 12 samples were randomly omitted due to the 

lack of a test kit. Finally, considering approximately 

10% higher than the calculated number, 420 samples 

(140 samples from each region) were included in this 

study. Cattle were generally not vaccinated against 

BVDV and BHV-1 in the study area. 

2.3. Sample Collection and Detection of Antibodies  

The blood samples were collected from the jugular vein 

(5 ml) into sterile vacuum tubes (VACUETTE®, Greiner 

Bio-One GmbH, Kremsmünster, Austria). All samples 

were immediately transported to the diagnostic laboratory. 

The samples were placed in a centrifuge, which was set at 

3,000 rpm and 10 min, and the harvested serum was 

frozen at -18°C in a microtube until analysis.  

An ELISA kit (Lot No: RES18D10, Bio-X Diagnostics, 

Rochefort, Belgium) was employed for screening antibodies to 

BVDV and BHV-1. According to the procedure provided in 

the kit, briefly, the test sera were diluted, added to the 

microplate, and coated by antigen. The plate was washed after 

incubation at 21°C for 1 h and the conjugate (peroxidase-

labeled anti-bovine immunoglobulin G 1 monoclonal 

antibody) was added to the wells. After reincubation at 21°C 

for 1 h, the wells were washed,, and the reaction was revealed 

by adding the chromogen (tetramethylbenzidine). Finally, the 

reaction was stopped after 10 min by a stop solution (1 M 

phosphoric acid), and plates were read at 450 nm fairly soon 

after adding the stopping solution. 

Corrected optical density (ODcorr) was calculated by 

subtracting optical density values in wells coated with 

BVDV and BHV-1 antigens or positive control from 

the OD values of corresponding wells containing the 

control antigen (ODtest antigen or positive control − 

ODcontrol = ODcorr). The percent positivity (PP) 

values were calculated as follows:  

 

 

The sample was considered positive for BVDV or 

BHV-1 when PP was greater than 20% or 30%, 

respectively. Farms with at least two seropositive 

animals were considered positive herds.  

2.4. Statistical Analysis 

All statistical analyses were carried out in SPSS 

software for windows 16.0.0 (SPSS Inc. 2007). In the 

first step, serostatuses of BVDV and BHV-1 in the herd 

and individual animals were described. The herd-level 

variables, including geographical region, farming type, 

cattle purchasing, history of abortion, proper ventilation, 

distance to the main road, manure gathering intervals, 

and farmer literacy, were analyzed using the Chi-square 

test. The association of geographical region, animal 

factors (age and gender), and farm factors (farming type 

and breeding method) with BVDV and BHV-1 

serostatuses of individual animals were examined using 

the Chi-square test, and the associated variables with a 

univariate p-value of < 0.05 were offered to the logistic 

regression test. The strength of the association between 

outcome and variables was assessed using odds ratios 

and a 95% confidence interval (CI). The simultaneous 

presence of BVDV and BHV-1 antibodies was assessed 

using Phi and Cramer's V test.  

3. Results 

Seroprevalence rates of BVDV and BHV-1 in the herd-

level were estimated at 91.67% (95% CI: 78.18-97.13%) and 

77.78% (95% CI: 61.92-88.29%), respectively. It was 

revealed the region and season did not significantly affect the 

herd seroprevalence of studied viruses (Figure 1). The results 

of univariable analysis for BVDV and BHV-1 seropositivity 

at the herd level are summarized in table 1. The association 

of geographical regions, farming type, adding cows to the 

farm, a history of abortion, proper ventilation, distance to 

road, and manure gathering interval was not significant with 

BVDV and BHV-1 seropositivity. The only significant 

factor associated with the seroprevalence of both viruses at 

the herd level was the literacy level of farmers (P<0.05). 
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Out of 420 animals, 233 (55.48%; 95% CI: 50.70-

60.16%) and 167 (39.76%; 95% CI: 35.19-44.51%) cases 

were positive serologically for BVDV and BHV-1, 

respectively. Table 2 presents the results of Chi-square 

tests at the animal level. Geographical region, age, and 

breeding method significantly affected the  

BVDV serostatus (P<0.05). There was a statistically 

significant variation (P<0.05) in seroprevalence of BHV-1 

in region, gender, age, farming system, and breeding type 

categories. Season did not significantly affect the 

seroprevalence of BVDV and BHV-1 at the animal level;  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

therefore, this variable was not used in the multivariable 

logistic regression analysis. Furthermore, gender and farming 

system were omitted in the logistic regression analysis of 

serostatus of BVDV due to no significant association. In 

logistic regression analysis, all factors were still significantly 

related to the seroprevalence of BVDV and BHV-1 at the 

animal level, except gender for the status of BHV-1 (Table 

3). The results showed that 28.6% of sera had antibodies to 

both viruses and 33.3% of sera were free from the antibodies. 

A significant association of concurrent infection with BVDV 

and BHV-1 was recorded (φ=0.268, P<0.001).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1. Univariable analysis of associated variables in the warm season for bovine viral diarrhea virus and bovine herpes virus-1 

seropositivity at the herd level 

 

Viruses BVDV BHV-1 

Factor Number 
Seroprevalence 

(%) 

95% CI for 

seroprevalence 
χ2* 

P-

value 
Number 

Seroprevalence 

(%) 

95% CI for 

seroprevalence 
χ2 

P- 

value 

 Tested Positive  Upper Lower   Tested Positive  Upper Lower   

Geographic region      1.125 0.570      2.215 0.330 

Central 6 5 83.33 43.65 96.99   6 3 50.00 18.76 81.24   

Northern 6 6 100.00 60.97 100.00   6 5 83.33 43.65 96.99   

Southern 6 5 83.33 43.65 96.99   6 5 83.33 43.65 96.99   

Farming type      0.00 1.00      0.277 0.599 

Industrial 9 8 88.89 56.50 98.01   9 6 66.67 35.42 87.94   

Traditional 9 8 88.89 56.50 98.01   9 7 77.78 45.26 93.68   

Cattle purchasing      0.281 0.596      0.554 0.457 

Yes 2 2 100.00 34.24 100.00   2 1 50.00 9.45 90.55   

No 16 14 87.50 63.98 96.50   16 12 75.00 50.50 89.82   

History of abortion      0.117 0.732      0.004 0.952 

Yes 11 10 90.91 62.27 98.38   11 8 72.73 43.44 90.26   

No 7 6 85.71 48.68 97.43   7 5 71.43 35.89 91.78   

Proper ventilation      0.281 0.596        

Yes 16 14 87.50 63.98 96.50   16 11 68.75 44.40 85.84 0.865 0.352 

No 2 2 100.00 34.24 100.00   2 2 100.0 34.24 100.00   

Distance to road      2.250 0.134        

Near 9 9 100.00 70.09 100.00   9 6 66.67 35.42 87.94   

Far 9 7 77.78 45.26 93.68   9 7 77.78 45.26 93.68   

Manure gathering interval      1.125 0.289      0.138 0.710 

Daily 6 6 100.00 60.97 100.00   6 4 66.67 30.00 90.32   

> Daily 12 10 83.33 55.19 95.30   12 9 75.00 46.77 91.11   

Farmer literacy      4.500 0.034      6.785 0.009 

≤ Diploma 12 12 100.00 75.75 100.00   12 11 91.67 64.62 98.51   

> Diploma 6 4 66.67 30.00 90.32   6 2 33.33 9.68 70.00   

 

BVDV: Bovine viral diarrhea virus; BHV-1: Bovine herpes virus-1: CI: Confidence interval 
*Chi-square 

 

Figure 1. Percentage of seropositive farms for bovine viral diarrhea virus and bovine herpesvirus type 1in different regions and seasons 
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4. Discussion 

In this study, the seroprevalence rates of BVDV were 

estimated at 91.67% and 55.67% in cattle and herds, 

respectively. As vaccination against BVDV was not 

practiced in the herds in Fars province, it can be 

concluded that these found antibodies might have 

originated from the exposure of the animals to the 

virus, which could be the reason for high 

seroprevalence (16). The high herd-level BVDV 

serostatus was in agreement with other reports from 

Zanjan (90%) and Isfahan (90% and 100%) provinces 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

in Iran (9, 11). Worldwide seroprevalence of BVDV 

has been reported from 70% to 100% at the herd level 

(17). The herd seroprevalences of BVDV were reported 

at 95.6% and 80.0% in the Jimma town of Ethiopia and 

Selangor in Malaysia, respectively (18, 19). The herd-

level seroprevalence of BVDV was estimated at 100% 

in 161 Irish beef herds (1). Bovine viral diarrhea virus 

antibody was investigated serologically in bulk tank 

milk samples from dairy cattle herds in eastern China 

and northeast Thailand; accordingly, it was reported 

Table 2. Univariable analysis of associated variables for bovine viral diarrhea virus and bovine herpes virus-1 seropositivity at the 

animal level 

 

Viruses BVDV BHV-1 

Factor Number 
Seroprevalence 

(%) 

95% CI for 

seroprevalence 
χ2* 

P- 

value 
Number 

Seroprevalence 

(%) 

95% CI for 

seroprevalence 
χ2 

P- 

value 

 Tested Positive  Upper Lower   Tested Positive  Upper Lower   

Season      1.63 0.202      1.68 0.195 

Warm 210 110 52.38 45.64 59.03   210 77 36.67 30.45 43.37   

Cold 210 123 58.57 51.81 65.02   210 90 42.86 40.50 53.88   

Geographic region      6.03 0.049      49.28 0.000 

Central 140 82 58.57 50.29 66.39   140 33 23.57 17.30 31.25   

Northern 140 85 60.71 52.44 68.41   140 46 32.86 25.63 41.01   

Southern 140 66 47.14 39.06 55.37   140 88 62.85 54.61 70.42   

Gender      0.51 0.476      10.02 0.002 

Male 38 19 50.00 34.85 65.15   38 6 15.79 7.44 30.42   

Female 382 214 56.02 51.01 60.91   382 161 42.15 37.30 47.16   

Age      12.93 0.000      27.92 0.000 

Calf 80 30 37.50 27.96 48.45   80 11 13.75 7.85 22.97   

Adult 340 203 59.71 54.42 64.79   340 156 45.88 40.66 51.19   

Farming type      1.68 0.194      10.56 0.001 

Industrial 212 111 52.36 45.65 58.98   212 68 32.08 26.16 38.63   

Traditional 208 122 58.65 51.86 65.13   208 99 47.60 40.92 54.37   

Breeding type      9.47 0.002      14.30 0.000 

Artificial 219 143 65.30 58.78 71.29   219 84 38.36 32.17 44.65   

Mating 113 54 47.79 38.81 56.92   113 68 60.18 50.96 68.73   

 

BVDV: Bovine viral diarrhea virus; BHV-1: Bovine herpes virus-1; CI: Confidence interval 
*Chi-square 

Table 3. Logistic regression analysis of associated factors for bovine viral diarrhea virus and bovine herpes virus-1 seropositivity at the 

animal level 

 

Viruses  BVDV BHV-1 

Factor Category Odds ratio 95% CI P- value Odds ratio 95% CI P- value 

   Upper Lower   Upper Lower  

Region Central 1.56 0.99 2.54 0.056 1    

 Northern 1.73 1.08 2.78 0.023 1.23 0.69 2.18 0.479 

 Southern 1    3.96 2.25 6.95 0.000 

Gender Male     1    

 Female     1.31 0.45 3.78 0.620 

Age Calf 1    1    

 Adult 2.47 1.50 4.08 0.000 3.16 1.47 6.78 0.003 

Farming type Industrial     1    

 Traditional     1.92 1.25 2.95 0.003 

Breeding type Artificial 2.06 1.30 3.26 0.002 1    

 Mating 1    2.429 1.53 3.87 0.000 

 

BVDV: Bovine viral diarrhea virus; BHV-1: Bovine herpes virus-1; CI: Confidence interval 
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that 77.8% and 62.5% of herds were positive, 

respectively (20, 21).   

Globally, scarce studies have been conducted on risk 

factor analysis for BVDV seroprevalence at the herd 

level. Inconsistent with the results of the present study 

that did not identify animal purchasing as a risk factor 

for BVDV disease, those of a study in the State of 

Paraíba, Northeastern Brazil, showed that in addition to 

animal purchasing, other variables, such as the number 

of calves aged ≤ 12 months, rental of pasture, and 

presence of veterinary assistance, could be risk factors 

for BVDV seroprevalence in the farm (16).  

In Iran, reports on animal-level seroprevalence of 

BVDV are considerable in comparison to herd-level 

reports. The animal-level seroprevalence of BVDV 

reported in the current study was in agreement with a 

previous report from Khorasan province (55.3%) and 

higher than those from Zanjan, Ahwaz, Chaharmahal 

Bakhtiari, and Esfahan provinces, Iran (28.6%, 28.5%, 

50.7%, and 52.8% respectively) (9, 13, 22). The 

prevalence of seropositive animals was estimated at 

66.0%, 73.3%, 74%, and 89% in Arak, Kerman, 

Semnan, and Sistan-Baluchestan provinces, Iran, 

respectively (10, 12, 13). The regional differences in 

the rate of seroprevalence can be explained by the size 

of the herd, compactness of cattle, transfer of animals 

between farms, and presence of PI animals (23-25).  

In an analysis of variables, BVDV infection showed 

no significant association with season, gender, and 

farming system, which was not in agreement with the 

findings of the study conducted in Zanjan (9). Risk 

factors analysis revealed that other variables, including 

region, age, and breeding method, were significantly 

associated with BVDV seroprevalence. The risk for 

BVDV infection in dairy herds in the northern region 

of Iran increased significantly (P<0.05) by 1.73 times, 

compared to the southern region. The variation of 

seroprevalence in different regions can be attributable 

to the differences in herd characteristics (e.g., cattle 

density, herd size, housing systems, and biosecurity) 

and environmental conditions (19, 26). It has been 

reported that BVDV infection risk was higher in adults 

(OD=2.47, P<0.001), which was consistent with the 

results of other studies (9, 27). Longer exposure time to 

the virus during the animals’ life increases the chance 

of exposure to the virus in the older animals. Specific 

anti-BVDV antibodies are produced after infection and 

remain in serum forever; in this regard, seroprevalence 

reflects previous BVDV infection at any time of life 

(23). Another risk factor associated with BVDV 

seroprevalence was the breeding method; regarding 

this, higher seroprevalence was observed in cattle 

breeding by artificial insemination (AI) than in those by 

natural breeding (OD=2.06, P<0.01). There is a 

considerable amount of information about the risk of 

BVDV transmission through contaminated semen used 

for AI (28). Needle and palpation (if the same pair of 

gloves are worn for all exams) have also been shown to 

transmit BVDV when using AI (6). In contrast, the 

findings of other studies in Brazil and Ethiopia 

indicated no association between BVDV seropositivity 

and the breeding method (16, 19). 

The overall herd-level of BHV-1 seroprevalence in 

the present study was lower than those reported in 

Isfahan, Arak, Hamedan, and Zanjan provinces of Iran 

(100%, 91.6%, 82.3%, and 80%, respectively) (9-11, 

29). The variation in BHV-1 seroprevalence at the herd 

level was also observed in different countries, as it was 

reported at 90%, 83.2%, and 58.33% in Ireland, 

England, and Algeria, respectively. While in the 

present study, only the literacy level of farmer 

significantly affected BHV-1 seroprevalence at the herd 

level (χ2=6.785, P<0.01), in other studies, region, 

season, herd size, the introduction of a new animal to 

the herd, distance to neighboring farms, and hygiene 

were suggested as the main risk factors for BHV-1 

infection (1, 30, 31). 

In the current study, the animal-level prevalence of 

the BHV-1 (39.76%) was considered high, compared 

with the reports from Zanjan, Khorasan, Semnan, and 

Kerman provinces, Iran (11.4%, 21.7%, 25.6%, and 

30.39%, respectively) (9, 12, 13). In other regions of 

Iran, the rates were reported at 72%, 58.74%, 57.7%, 

and 48.69% for Isfahan, Hamedan, Chaharmahal 
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Bakhtiari, and Khouzestan provinces, respectively (13, 

29, 32, 33). Differences in various studies may be due 

to discrepancies in the herd size, farming practices, and 

microclimate of the area (24).  

Analysis of risk factors revealed a higher 

seroprevalence in the southern part than the central part 

of the Fars province (OD=3.96, P<0.001). The 

probable reason for this difference has been attributed 

to variation in climate, attitude, herd size, and 

management system (29). In the current study, a greater 

risk for BHV-1 infection was found in females than in 

males (χ2=10.02, P<0.01), which was inconsistent with 

the report from Zanjan province. On other hand, the 

findings of some studies have reported no significant 

difference between gender groups. These results 

highlight the importance of performing more studies to 

find the actual relationship between gender and 

infection with these viruses (9, 33). In agreement with a 

recent report (11), the risk of BHV-1 seropositivity 

status was significantly higher in adults than in calves 

(OD=3.16, P<0.01). This difference may be explained 

by the fading of maternal antibodies, a history of a 

previous infection, and the presence of accumulative 

antibodies in adults. 

The results of some studies have reported that the 

traditional system was associated with lower BHV-1 

seropositivity (9, 33). On the contrary, our results 

showed a higher risk in the traditional husbandry 

system (OD=1.92, P<0.01). This effect can result from 

housing characteristics (e.g., poor housing and 

ventilation and high animal density) and management 

practices (e.g., uncontrolled animal movement and poor 

hygiene) in dairy farms of Fars province under the 

traditional husbandry system. The results of the binary 

logistic regression in a previous study showed that the 

use of a bull instead of artificial insemination was a risk 

factor for BHV-1, which was in agreement with our 

finding (34). Cattle may be infected by BHV-1 directly 

from secretions (respiratory, eye, reproductive) or via 

semen from infected bulls and contaminated equipment 

(35); in this regard, the risk of infection increases 

through contact with infected individuals (31). A 

significant relationship of simultaneous infection with 

BVDV and BHV-1 was confirmed in previous studies, 

which was in line with the findings of the present study 

(9, 11, 32, 36). The same risk factors or 

immunosuppressive effect of both viruses was 

mentioned to be involved in this relationship (10). It 

was indicated that rising in abortion and infertility 

problems in dairy cattle could result from the 

interaction between BVDV and BHV-1 (37).  

In the light of our findings, it can be concluded that 

BVDV and BHV-1 infections were widespread in dairy 

herds and unvaccinated cattle in southern Iran. The 

awareness of farmers of identified risk factors is 

important to prevent infections and related economic 

losses. Further pieces of research are recommended to 

identify the biotypes and genotypes of viruses 

circulating and the establishment of surveillance and 

control programs in the region and country. 

Implementation of biosecurity strategies and detection 

of PI animals at the early stages of infection have to be 

considered essential for any control program.  
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