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ABSTRACT 
 

This work was carried out in order to identify the scale of Infectious bovine rhinotracheitis (IBR) 
spread in West Bekaa Valley in Lebanon. The survey took place during the summer in 13 villages in the 
targeted area. Three hundred eighty-nine cattle belonging to the 78 herds were submitted to ELISA tests for 
BHV-1 screening. Data revealed that there is a high rate of seropositivity to BHV-1 in all cattle herd in West 
Bekaa Valley (38.1%). This rate of seropositivity is higher in smallholders’livestocks than medium and large 
size flocks. It is also higher in females than males and in mature cows (>3years) than in heifers (<1 year). This 
high rate of seropositivity to BHV-1 raises the alarm for the implementation of corrective measures either at the 
farm level or at the international level. A mass vaccination is recommended however, more work must be done 
on the characterization of BHV-1 in Lebanon before selecting any specific vaccine.  
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Introduction 

 
Infectious bovine rhinotracheitis (IBR) is an infectious disease caused by bovine herpesviruses type 1 

(BHV 1). Depending on the subtype of viruses and animal age, infection manifests as pneumonia, conjunctivitis, 
rhinotracheitis, encephalitis, balanopostitis, and reproduction disorders (Veselinovič et al., 1992; Oirschot et al., 
1993; Kaashoek et al., 1996). Adult animals mostly suffer from subclinical forms of this disease, genital 
pathology or sterility in cows and heifers (Weiblen et al., 1992; Oirschot et al., 1993). For this reason, this 
disease also is referred as infectious pustulous vulvovaginitis (IPV) or infectious balanopostitis (IBP). Once 
exposed to IBR virus, cattle remain carriers for life. Unlike other significant diseases such as BVD and Johne’s, 
IBR remains dormant in the animal until stress factor such as calving, stock movements or extremes of weather 
trigger recurrence of clinical signs of the disease. Once symptoms appear, an affected animal can shed large 
quantities of the virus from the airways and nose which means uninfected herd mates will always be highly 
vulnerable to infection. The IBR virus can also survive in the environment, further increasing the infection risk. 
The cost of the disease is potentially enormous. Studies done in England, have shown that, for dairy herds, IBR 
infection can depress milk yields by 173 liters per affected animal. But that’s only the tip of iceberg-growth 
rates of replacement heifers and beef cattle can also be severely depressed. In addition, animals can die from 
IBR outbreak. 

Diagnostics is one of the major control measures of IBR. Therefore, it is important to develop specific 
time-sparing and sensitive diagnostic methods. Virus neutralization (VN) tests and various ELISAs are usually 
used for detecting antibodies against BHV 1 in sera. The identification of serologically positive animals 
provides a useful and reliable indicator of infection status (Kramps et al., 1993). One of molecular tool is the 
method of polymerase chain reaction (PCR). The PCR method is applied worldwide for testing the cattle blood, 
milk and semen (Weiblen et al., 1992; Vilcek et al., 1993; Oirschot et al., 1993). 

Immunity against BoHV-1, either natural or induced following vaccination, has been reported to protect 
from the clinical disease as well as from the negative consequences attributed to systemic spread of the virus 
(Wyler et al., 1989; Babiuk et al., 1996; Bosch et al., 1996; Castrucci et al., 2002; Dispas et al., 2003). 
However, despite of a pronounce immune response, the virus is not eliminated from the infected host upon 
recovery but establishes life-long latency in the sensory ganglia, from where it may be reactivated at intervals 
(Wyler et al., 1989; Van Drunen Little-van den Hurk et al., 1997). Therefore, eradication of IBR will always 
include the destruction of a great number of healthy, seropositive animals, which are considered to represent the 
virus reservoir because they are persistently infected with BoHV-1. Europe has a long history for fighting 
against BoHV-1 infections (Ackermann et al., 1990). However, only a small number of countries have achieved 
the goal of IBR-eradication.  
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In Lebanon, no investigation on IBR status has been done before; therefore, this investigation is carried out 
to clarify the incidence of IBR in Lebanon West Bekaa Valley flocks. 

 

Materials and Methods 
 
This survey was carried out in 13 different villages in West Bekaa Valley (Khyara, Marj, Rawda, 

Mansoura, Kamed Al Lowz, kherbet Kanafar, Lala, Baaloul, Sawiri, Haouch Harimi, Ghaza, Saghbine, Loussy) 
starting by end of June till end of September. The villages of study are located in temperate mountainous region 
with mean annual precipitation of 330 mm and mean annual temperature of 210C. Most of the dairy cattle were 
owned by small family enterprises (with a herd size less than 10 cows/flocks), these cattle belongs to imported 
Holstein-Fiesian breeds. The total number of cow is about 8000 head of bovines distributed in the regions sited 
upward. The selected farms where the study took place were chosen taking into consideration that these farms 
are representative in each region, 10 % of farms is a reference of our survey, and a history of the farm and its 
cattle are well known. 

 Three hundred eighty-nine cattle belonging to the 78 herds were submitted to ELISA tests. Seventy-eight 
flocks were selected randomly from the different villages of the study and all the animals of these flocks were 
screened for BHV-1 infection through ELISA test. Before sampling, the herds were divided into 2 groups: small 
units (less than 5 cattle’s) and medium units (5-10 cattle’s). No vaccination against BHV-1 was carried out in 
the farms; however, artificial insemination was applied in most of those herds. 

Three hundred eighty-nine blood samples were collected from jugular vein by using 10 mL syringe with 
needle 21 gauge, and transferred to the laboratory on ice. The samples were centrifuged at 2000 g for 10 min to 
obtain serum. Sera were stored in the labeled microtubes at -200C until analysed.  
 
Diagnosis based on clinical signs: 

Using the specific questionnaire and based on clinical signs of some infected bovine in farms, there was an 
identification of a few suspected cases of IBR which the farmer provided information about bovine that are 
suffering from respiratory symptoms and a highly decreasing of milk yield in some cases of abortion. Our 
recorded corporal temperature reached 40 ◦C in some cases. The cow was very thin and anorexic, where a blood 
sample was taken and the tube was marked as a suspected IBR case. The serological test revealed that the cow is 
highly infected with IBR virus.  

By centrifugation of blood samples (3500 rpm during 5 min), the serum is separated and collected in small 
tips and then numbering of each tip according to the number of farm and the number of serum (if pooling 
method is used). 

Calculation of results is done in two steps as described below. 
 

a. Corrected OD values (ODcorr): 
The optical density (OD) values in wells coated with IBR viral antigen are corrected by subtracting the OD 

values of the corresponding wells containing the control antigen. 
 
ODibr – ODcontrol antigen = (ODcorr): 
b. Percent Positivity Values (PP): 

All corrected OD values for the test samples as well as Negative Control are related to the corrected OD 
Value of positive control as follows: 

 
            OD(corr) sample or negative control 
PP= -------------------------------------------------- × 100 
                 OD(corr) positive control 
 
To ensure validity, the duplicate of the OD values of the positive control should not differ more than 25 % 

from the mean value of the two duplicates. 
Additionally, the control values should fall within the following limits: 

 
OD(corr) Positive control > 0.5: 
 
PP Negative Control ≤ 7: 
Interpretation of samples: 
 
Short incubation (1 hour incubation) 

Sample PP Interpretation 
Serum <10 

≥10 
Negative 
Positive 
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Data analysis: 

Herd size, between and within herd seroprevalence, overall individual prevalence were calculated on the 
basis of the number of tested animals. Data analysis of Chi-Square and Fisher’s exact test were carried out by 
SPSS version 16.0. A p value of less than 0.05 was considered statistically significant. 

 

Results 
 
Following an interview concerning the health status of the studied flocks; these ones were divided into 2 

categories: apparently healthy flocks and diseased flocks (Table 1). Diseased flocks include flocks that show 
either a drop in production parameters (reduced feed intake, emaciation and drop in milk production), 
respiratory signs like pneumonia or high rate of abortion. 

 

Table 1: Health status of the studies flocks 

Flocks 
herd size: <5 cattle Herd size: 5 -10 cattle 

Regions Apparently healthy Diseased flocks Apparently healthy Diseased flocks 
Khyara 5 3 1 1 0 
Marj 4 2 0 2 0 
Rawda 6 5 1 0 0 
Mansoura 5 3 1 1 0 
Ghaza 4 3 1 0 0 
Loussy 5 4 0 1 0 
Kamed El Lawz 4 3 0 0 1 
Kherbet Kanafar 7 3 4 0 0 
Jeb Janin 6 5 1 0 0 
Lala 5 2 3 0 0 
Baaloul 5 4 0 0 1 
Sawiri 7 3 4 0 0 
Houch harim 7 4 1 2 0 
Saghbine 8 6 1 1 0 
Total 78 50 18 8 2 

 
As shown in table 1, the number of physically diseased flocks in this study is relatively high (20/78), this 

can be a sign of improper farm hygiene, absence of quarantines and a proper vaccination program. The 
percentage of diseased farms varied also with the herd size from 25% (2 out of 8) for herds with 5-10 cows/herd 
to 36% (18/50) for herds less than 5 cattle. The high percentage of diseased farms is attributed to the poor 
hygienic conditions of these farms. In fact, most of the studied farms are small holders’ livestocks or family. 
They represent a secondary business to the crop production which is the main job of the family. Most of these 
cows were raised in old stables or even in store sometimes released randomly in the neighbouring areas where 
they can enter in contact with other cattle. No vaccination program is adopted in these farms; however, artificial 
insemination is the most common way of reproduction.  

Out of the 78 herds screened for IBR, 32 herds were positive to IBR ELISA test (table 2). However, the 
rate of IBR seropositivity varies between the different villages of the study and ranges between 16.67% in 
Rawda to 80% in Lala. The rate of serologically sick herds is higher than the rate of physically sick herds (32 
over 20). Therefore, some herds are considered as silent carriers of the disease. This raises the importance of 
serological tests such as ELISA in the identification of latent disease. 

 
Table 2: Seroprevalence of BHV-1 between the different herds of the study 

All farms Herd size <5heads Herd size: 5-10 heads 
Villages Positive Total % Positive Total % Positive Total % 
Khyara 2 5 40b 2 4 50.00d 0 1 0.00a 
Marj 2 4 50c 1 2 50.00d 1 2 50.00b 
Rawda 1 6 16.67a 1 6 16.67b 0 0 
Mansoura 1 5 20a 1 4 25.00b 0 1 0.00a 
Ghaza 2 4 50c 2 4 50.00d 0 0 
Loussy 1 5 20a 0 4 0.00a 0 0 
Kamed El Louz 2 4 50c 1 3 33.33c 1 1 100.00b 
Kherbet Kanafar 4 7 57.14c 4 7 57.14d 0 0 
Jeb Janin 2 6 33.33b 2 6 33.33b 0 0 
Lala 4 5 80d 4 5 80.00e 0 0 
Baaloul 2 5 40b 1 4 25.00b 1 1 100.00b 
Sawiri 4 7 57.14b 4 7 57.14d 0 0 
Houch El Harim 2 7 28.57b 1 5 20.00b 1 2 50.00a 
Saghbine 3 8 37.5b 3 7 42.86c 0 1 
Total 32 78 41.03 27 68 39.7 4 9 44.44 

 



Middle East J. Appl. Sci., 6(1): 90-97, 2016 
ISSN 2077-4613 
 

93 

Based on table (2), the herd size did not show any effect on the susceptibility of the herd to BHV-1 
infection. The percentage of infected herds varies between 41.03 for herd size less than 41.03% to 44.44% for 
herd size between 5 to 10 cattle. 

Figure (1) represents the percentage of herds for each mean antibody level illustrated by mean COD for 
each herd. The corrected optical density (COD) level was calculated before interpretation of the results by 
subtracting the optical density (OD) for the control antigen from sample OD (OD sample-OD control=COD). The 
results were interpreted according to Juneti et al. (1987) who considered sera with CODs>0.05 as positive 

 

 
 

Fig. 1: Frequency distribution of corrected sera optical density values (COD) from BHV-1 antibody assay with 
an inserted histogram showing the percentage of herds in each BHV-1 class. 

 
According to figure (1), 58.97% of the studied herds were negative, 2.564% were slightly positive 

(0.05<COD<0.14), while only 5.128% of the herds were highly positive.  
According to figure (2), when split into 2 categories, herds with less than 5 cattle showed higher rate of 

negative flock compared to those with 5-10 cattle by herd; these latter ones showed higher percentage of 
strongly positive cattle (COD>1,14).  

 

 
 

Fig. 2: Frequency distribution of corrected sera optical density values (COD) from BHV-1 antibody assay with 
an inserted histogram showing the percentage of herds in each BHV-1 class and for the 2 categories of 
herd size. 

 
Out of the 319 cattle screened for IBR in the different villages of West Bekaa valley, 120 were positive to 

IBR which represents 37.62% of the screened cattle (table 3)  
According to table (3), the percentage of seropositive cows varies between the different villages of the 

study and ranges between 12.5% in Rawda to 75% in Lala. 
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Table 3: Seropositivity within herd to BHV-1  

Villages Cattle tested Positive % 
Khyara 5 17 29.41b 
Marj 3 11 27.27b 
Rawda 2 16 12.50a 
Mansoura 3 20 15.00a 
Ghaza 6 12 50.00c 
Loussy 9 15 60.00c 
Kamed El Louz 6 24 25.00b 
Kherbet Kanafar 16 24 66.67d 
Jeb Janin 6 15 40.00b 
Lala 12 16 75.00d 
Baaloul 9 27 33.33b 
Sawiri 15 30 50.00c 
Houch El Harim 16 60 26.67b 
Saghbine 12 32 37.50b 
Total 120 319 37.62 

 
The effect of herd size on the rate of seropositive cows to BHV-1 is represented in table (4): 
IBR seroprevalence varies also parallel to herd size with higher seropositivity recorded for herds less than 

5 cattle (43.6%) compared to herd with higher stocking density (5-10 cattle/herd) (25.93%). However, within 
the same herd size, the rate of seropositivity varies between different villages. For small herd size (<5 heads), 
IBR seropositivity ranges from 0% in Khyara farms to 75% in Lala farms. 

 
Table 4: effect of herd size on the prevalence of BHV-1 

  Herd size< 5 cattle Herd size: 5 -10 cattle 
Villages Cows tested Positive % Tested Positive % 
Khyara 0 7 0.00a 5 10 50.00d 
Marj 2 5 40.00c 1 6 16.67b 
Rawda 2 16 12.50b 0 0 
Mansoura 3 5 60.00d 0 15 0.00a 
Ghaza 6 12 50.00d 0 0 
Loussy 9 15 60.00d 0 0 
Kamed El Louz 2 10 20.00b 4 14 28.57b 
Kherbet Kanafar 16 24 66.67d 0 0 
Jeb Janin 6 15 40.00c 0 0 
Lala 12 16 75.00e 0 0 
Baaloul 3 9 33.33c 6 18 33.33c 
Sawiri 15 30 50.00d 0 0 
Houch El Harim 4 25 16.00b 12 35 34.29c 
Saghbine 12 22 54.55d 0 10 0.00a 
Total 92 211 43.60 28 108 25.93 

   
Table (5) represents the effect of cattle sex on the rate of IBR seropositivity According to table 5, females 

are more susceptible to IBR infection with a percentage of seropositivity of 39.79 % compared to 20 % for 
males. 

 

Table 5: Effect of cattle sex on the rate of IBR seropositivity 
Male Female 

Villages Tested Positive % Tested Positive % 
Khyara 0 2 0.00 5 15 33.33 
Marj 0 3 0.00 3 8 37.50 

Rawda 0 2 0.00 2 14 14.29 
Mansoura 0 0 3 20 15.00 

Ghaza 0 2 0.00 6 10 60.00 
Loussy 0 0 9 15 60.00 

Kamed El Louz 0 4 0.00 6 20 30.00 
Kherbet Kanafar 0 0 16 24 66.67 

Jeb Janin 0 0 6 15 40.00 
Lala 0 0 12 16 75.00 

Baaloul 3 6 50.00 6 21 28.57 
Sawiri 0 0 15 30 50.00 

Houch El Harim 4 16 25.00 12 44 27.27 
Saghbine 0 0 12 32 37.50 

Total 7 35 20.00 113 284 39.79 
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When split into different age groups, our results show that the percentage of seropositivity increases with 
advanced age (table 6).  

In Fact all calves less than 6 months were considered to be free from IBR. Animals older than 36 months 
showed the highest seropositivity rate (64.15%). 

 
Table 6: Effect of age on BHV-1 seroprevalence 

Age Screened Positive % 
<6months 0 23 0.00a 
6-12 months 22 82 26.83b 
12-24 months 25 84 29.76b 
24-36 months 39 77 50.65c 
>36 months 34 53 64.15d 
Total 120 319 37.62 

  
Table 7 presents the seropositivity rate for apparently healthy and sick herd for the 2 herd size. 
According to table (7), diseased herd showed higher prevalence of sick cows than apparently healthy 

herds. However, high percentage of BHV-1 infected cows has been detected by ELISA even in apparently 
healthy flocks which can reflect the probability of latent infection. 

 

Table 7: Seropositivity rate for healthy and sick herd 
Herd size<5 cattle Herd size:5-10 cows 

Herd Screened Positive % Screened Positive % 
Apparently healthy 136 55 40.44 92 18 19.57 
Diseased herd 75 37 49.33 16 10 62.50 
Total 211 92 43.60 108 28 25.93 

  

Discussion 
 
HV-1 outbreaks can lead to considerable economic losses due to emaciation of affected cattle or deaths, 

reduction in milk yield, mastitis, metritis, abortions and cattle herd differentiated for beef units, dairy units or 
breeding (Pospisil et al., 1996; Vonk Noordegraaf et al., 2000). BHV-1 has been identified in all countries of the 
world; only few of them were able to eliminate it. Due to the lack of viral diagnostic facilities in Lebanon, no 
information was earlier available regarding incidence of viral infectious rhinotracheitis in cattle. 

In this study, high percentage of dairy animals has been found positive against IBR infection (37.6%). This 
rate of seroprevalence is lower than that reported in a preliminary study done by INSTITUT DE L’ELEVAGE 
(2003) who revealed that more than 45% of 800 cattle selected randomly in 1998 in different districts of 
Lebanon were positive to ELISA test. This study attributed the high prevalence of IBR in Lebanese cattle to the 
absence of legislation at the national level concerning the import and the quarantine policy and to the lack of 
veterinary services and laboratory analysis.  

Our results are higher than those reported by Giangaspero et al. (1992) who reported a BHV-1 
seroprevalence of 31% in 19 farms in West Syria. A higher seroprevalence rate was reported by Bahari et al. 
(2013) in Iran who reported a seroprevalence of BHV-1 in sampled animals as high as 58.74%. Alkan et al. 
(2005) in their study for the seroprevalence of BHV-1 infection in dairy herd in Turkey reported a seropositivity 
rate ranging between 23.8% in Eastern Anatolia to 73.8% in South East Anatolia. 

Our Study has showed that BHV-1 greatly varied from herds to herds and also from regions to regions, 
with the highest rate of seropositivity recorded for herds kept in Lala Village (75%) and the lowest rate of 
seropostivity reported in herds from Rawda villages. Accoding to Miller, 1991 and Solis-Calderon (2003), It is 
known that some factors such as type of breeding, herd size, age of animals, geographic area and disease control 
measures can act upon seroprevalence values. According to Ackermann and Monica (2006), it is quite normal 
that rates of exposal to the disease factor vary for herd in different settlements and in different care and feeding 
system. However, in this study, no intensive large enterprises have been screened. Cattle were sampled from 
small family enterprises where animals were only 5-8 altogether. It was reported in previous studies that 
infection rates detected in a family class enterprise where less animals were grown were lower than those in 
organized enterprises where many animals were grown intensively and the reason for this might be determined 
as less possibility of contamination among animals depending on small amounts of animals in small family 
enterprises (Tekes et al., 1999). Despite that, the BHV-1 seroprevalence in our cattle is still high (37.6%) which 
can be signal of alarming disease outbreak. The main reason behind this high rate can be attributed to improper 
hygiene in this farm, improper disposal of foetal mortality and placenta that can be thrown into the neighboring 
ground or river where other flocks were kept. On the other hand, sampling in this study was done during 
summer and autumn period. According to Woodbine et al. (2009), cold and winter season are favourable 
condition for IBR outbreak. According to the same authors, seroprevalence used to be usually lower in summer 
than in any other season. 
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BHV-1 antibody was also detected in apparently healthy flocks. In fact, following BHV-1 infection the 
virus becomes latent in ganglions and the animal remains seropositive all life long, the virus can be reactivated 
by stress and such animals are possible to spread the virus around the environment periodically (OIE, 2004). 
This might have been caused the apparently healthy flocks to show titer on ELISA test.  

Small flocks (<5heads) in this study showed higher number of seropositive cows than medium size flocks 
(5-10 cows). This finding is contradictory to previous findings done by Bahari et al. (2013) in Iran who reported 
a higher seroprevalence of BHV-1 in large flocks due to increased stocking rate and increases possibility of 
contacts. However, large intensive flocks are absent in this study. The low prevalence in medium size flocks in 
this study could be attributed to better hygienic conditions in these farms and less movement of the cows in and 
out in medium size flocks.  

In our studies, calves younger than 6 months were considered free from IBR, the rate of seropositivity 
increases with advanced age to reach 64.15% in cattle aged more than 3 years. These results are in agreements 
with those obtained by Radostits (2007) who noted that all breeds of cattle at any age are susceptible to IBR but 
the disease occurs most commonly in animals over 6 months old, probably because of their greater exposure 
(e.g. nasal exudates and coughed up droplets, genital secretions, semen, fetal fluids and tissues…) to the 
infective agent and loss of maternal immunity. Ahmed et al. (1999) in a survey done in Pakistan in cattle and 
buffaloes reported a seroprevalence of BHV-1 in the animals of more than 2 years of age, twice as compared to 
that in animals aging less than two years (29.6% and 14.6% respectively). The higher incidence in animals aging 
more than 2 years is an indication that the virus may be responsible for reproductive disorders due to the stage 
of reproductive maturity of these animals. Previous study done by Suresh et al. (1992) also indicated the highest 
prevalence of BHV-1 in female buffaloes aging more than 3 years. Similar findings were also reported by Solis-
Calderon et al. (2003). Since vaccination against BHV-1 was not practiced in the tested dairy herds, 
seropositivity was probably due to their naturally greater exposure to the virus. This fact is clearly demonstrated 
by significant difference in seropositivity between the age group less than 1 year and the other age groups. 
Antibodies against BHV-1 persist throughout the animal’s life after a natural infection (Muylkens et al., 2007). 
Moreover, the older animals are more likely to be exposed to natural sources of infection (Nardelli et al., 1999). 
Badiei et al. (2010) did not find any difference in the number of seropositive cows between age groups. They 
explained that their unexpectedly findings might be due to difference in herd size, cow rearing systems and 
animal keeping conditions. 

Serologically positive cows which are latent carriers have the key roles in reserving and transmission of 
BHV-1 to susceptible animals (Hage et al., 1996). In agreement with Solis-Calderon et al. (2003) the prevalence 
rate close or higher than 38% may indicate the naturally circulation of BHV-1 among animals. The high 
prevalence in herds and animals found in this study suggested necessity of an intensive control program for 
reducing BHV-1 infection rates. It is known that for BHV-1 eradication, two different programs will be 
developed: one of them will be the elimination of all seropositive cattle. This program was particularly indicated 
in herds or in countries with low seropositivity and look difficult to implement in West Bekaa valley due to the 
predominance of high number of cattle family business and small size herds and to the high prevalence of IBR. 
The other one depends upon the use of marker vaccines, which allow to serologically differentiate vaccinated 
from field virus infected animals, and serogically the elimination of infected cattle by wild BHV-1. Planned 
biosecurity measures are needed to control the epidemiological risk of infection due to the presence of BHV-1 
latent carriers.  
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