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To determine neutralizing antibodies  against  infectious bovine
rhinotracheitis (IBR) and Bovine herpes 4 (BH4) viruses 9,968 serum
samples in different parts of Iran were examined. Of these samples 33.97%
and 4.75% detected IBR virus and BH4 virus antibodies, respectively. The
results indicated that [BR virus infection is widely distributed among the
bovine population but the cattle are less infected by BH4, and the co-
infection with the both viruses are considerably common (3.4%) in

indigenous cattle.
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Introduction

Bovine herpesvirus causes a variety of disease in cattle, which include rhinotracheitis,
pustular vagenitis, conjunctivitis, abortion, enteritis, a generalized disease of new
born calves, and possibly encephalitis (Hazrati 1975, Radostits & Gay 2000). Bovine

herpesvirus4 consist of a group of viruses isolated from different clinical syndromes
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and normal cattle. Their importance as pathogens is unclear. Only strain DN-599 has
been reported to produce conjunctivitis and respiratory disease. Viruses related to this
group have been repeatedly isolated [rom cases ol metritis in cattle and are suspected
ol causing vaginitis in heilers. Latency has been suggested for this group, as there
appears to be reactivation in response to other inflammatory process (Radostits &
Gay 2000).

Since the isolation of IBR virus, in 1956 (Mckercher) and BH4 virus in 1976
(Maldren 1987) [rom cattle, these two viruses have been incriminated in the etiology
of bovine respiratory discases complex and abortion in dairy cow. Both viruses were
shown 1o produce [rank and inapparent infections among cattle (Maldren 1987,
Martin et al 1989, Vilain 1994, Koashoek et al 1996) almost all over the world. IBR
virus was isolated in 1972 from cases of infectious bovine rhinotracheitis among
imported cattle in [ran (Hazrati 1975, 1976), and BH4 virus was isolated in 1993
from lymphnode of 10-month-old dead call in Varamin in eastern part of Tehran
(Karegar et al 1996,1998).

The present communication records the presence of neutralizing antibodies to IBR
and BH4 viruses in bovine serum samples, and provides further evidences on the

presence and distribution of theses two viruses among Iranian cattle population.

Materials and Methods

Cell culture. Razi bovine kidney (RBK) cells were used for virus propagation and
neutralization tests. Cells were grown in stoker medium containing 5% inactivated
fetai calf serum, 100 IU/m! penicillin and 100pg/ml streptomycine.

Viruses. Iran strains of IBR and BH4 were used in these studies. Both strains were
isolated from a natural case of infectious bovine rhinotracheitis and bovine herpes
type 4 in Razi Ins., Karaj and used at their 5th passage level in RBK cells. To prepare
the virus stocks RBK cells were inoculated with the desired virus and incubated at
37°C for 2h. After this adsorption period the infected cells were overlaid with
modified stoker medium containing 2% fetal calf serum and incubated until the

cytopathic effects (CPE) was completed. The infected fluid along with cells was
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harvested after they were frozen and thawed. Cell debris were sediment by low—speed
centrifugation and the supernatant virus suspension was stored at—70°C until used.

Negative and positive sera. A normal rabbit sera, which heated at 56°C for 30min
were used as negative sera. The negative status was confirmed by serum
neutralization test using o-procedure method. The positive sera were prepared in
healthy rabbit male six month old as follow: six injection with five days interval each
of them; 4 ml of IBR and BH4 viruses adapted in rabbit kidney cell culture each ml
contain 10°* virus particles. Ten days after the last injection the rabbits were bled and
sera separated. Sera were heated at 56°C for 30min and titrated for both viruses
separately. The 1/10 dilution was used as positive.

Sera. 9,968 blood samples were obtained in cluster haphazard sampling from
apparently healthy cattle in various parts of Iran. The sera were separated from blood
samples as usual, and were stored at —20°C until use. Serum samples were heated at
56°C for 30min prior to testing.

Neutralization test. To detect the IBR and BH4 antibody, neutralization method in 24
whole plate was used as follow. At the first stage 0.5 ml of 1/4 dilution in stoker of
inactivated serum samples were mixed with equal volumes of virus suspension
containing 1000 TCIDs, /ml of the virus poured in each well after putting the lead on.
The virus—serum mixture were incubated at 37°C. In CO, incubator for 2h. After this
neutralization period each well was overlaid with one ml RBK suspension (each ml
contain 200,000 cells). The plates were re-incubated at 37°C. Positive and negative
sera were titrated simultaneously. The cultures were examined daily for CPE up to §
days. The serum that completely inhibited CPE was taken as positive sera and vice

versa, the whole, which observed CPE, was taken as negative sera.

Results and Discussion

According to Hazrati (1975) and Hsiung (1973) neutralizing antibody titer of 1/4
against IBR virus has been taken as a positive serum as shown in table 1; from a total
of 9,968 serum samples tested 3047 sera (30.57%) were found to be positive. The

percentage of samples having neutralizing antibody varied from 76.8% to 2.2%.
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Higher and lower percentages of positives were reported from Kermanshah and

Golestan, respectively (Fig. 1).

Table 1. Frequency and relative frequency of IBR and BH4 infection in cattle in [ran from 2000-

2001
Serum infection type Frequency Percentage
IBR+; BH4- 3047 30.57
IBR-; BH4+ 135 1.35
IBR+; BH4- 338 3.40
IBR-; BH4- 6448 64.69
Total 9968 100
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Figure 1. Percentage of seropositive of IBR in different provinces of Iran

The prevalence of IBR antibody obtained was in general the same as reported
previously (Afshar & Tadjbakhsh 1970, Darakhshan 1968, Espuna et al 1998, Hazrati
& Amjadi 1975, Hazrati 1975,1976,1977) and is an indicative of a relatively wide
dissemination of the virus infection among bovine population in this country.
Isolation of IBR virus from several clinical cases supported this view and further
indicates that the virus infection, under favorable condition, could become
economically important (Ackerman et al 1990).

Like IBR, titer of 1/4 against BH4 virus has been taken as a positive serum. As

shown in table 1 from a total of 9,968 serum samples tested 135 sera (1.35%) were



Arch. Ragi Ins. (2001) 52 97

found to be positive. The percentage of samples having neutralizing antibody varied
from 8% to zero. Higher and lower percentages of positives were reported from

Ardebil and Fars, respectively (Fig. 2).
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Figure 2. Percentage of seropositive of BH4 in different provinces of Iran

The results indicated that the cattle are less infected by BH4. Co-infection with
both viruses is considerably common (3.4%). Frequency and relative frequency of

IBR and BH4 infections in cattle based on age and sex group are shown in table 2.

Table 2. Frequency and relative frequency of IBR and BH4 infections in cattle based on age and sex
groups in Iran from 2000-2001

Bull Heifer Female Male
Type of (>2 years age) (1-2 year age) (>2 years age) (<1 year age)
infection % Freq. % Freq. % Freq. % Freq.
IBR+; BH4- 224 11 453 1674 232 1274 11.5 74
IBR- ;BH4+ 2.0 1 1.3 47 1.4 76 1.7 11
IBR+; BH4+ 2.0 1 58 216 2.0 111 1.4 9
IBR-; BH4- 73.5 36 47.6 1761 733 4020 854 548
Total 100 i 49 100 3698 100 5481 100 642

The frequency and relative frequency of IBR and BH4 infections in cattle based on
sex group are summarized in table 3. The prevalence of IBR seropositive in female
(35.68%) was much higher than male (13.75%) P value less than 0.01 based on Yates

corrected chi-square test. The prevalence of BH4 seropositive in female (4.9%) was
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The frequency and relative frequency of IBR and BH4 infections in cattle based on
sex group are summarized in table 3. The prevalence of IBR seropositive in female
(35.68%) was much higher than male (13.75%) P value less than 0.01 based on Yates
corrected chi-square test. The prevalence of BH4 seropositive in female (4.9%) was
higher than male (3.18%) P value more than 0.05% based on Yates corrected chi-

square test.

Table 3. Frequency and relative frequency of IBR and BH4 infections in cattle based on sex in Iran
from 2000-2001

IBR infection BH4 infection
Sex Positive Negative Total Positive Negaltive Total
Freq. % Freq. % Freq. Yo Freq. % Freq. % Freq. %o
Male 22 318 669 96.82 | 691 100 22 3.18 669 96.82 | 691 100
Female 450 +4.90 8729 95.10 | 9179 100 450 4.90 8729 95.10 [ 9179 100
Total 472 4.78 9398 95.22 | 9870 100 472 4.78 9398 95.22 | 9870 100

The frequency and relative frequency of IBR and BH4 based on age (eight groups)
are summarized in table 4. The lowest (10.2%) and highest (57.4%) rates of IBR
infection were shown in less than one-year and 2-year-old calves, respectively, P

value less than 0.05% based on Yates corrected chi-square test.

Table 4. Frequency and relative frequency of IBR and BH4 infection in cattle based on age group in
Iran from 2000-2001

IBR+,BH4- | IBR-,BH4- | IBR+,BH4+ | BH4+IBR- Total
(;:ier) % Freq. % Freq. % Freq. % Freq. % Freq.
<1 102 {136 [87.8 116609 12 1.1 14 100 {1328
1 160 1239 824 (123007 11 0.8 12 100 {1492
2 574 {1604 |33.5 {936 |79 220 | 1.1 32 100 {2792
3 21.8 1196 | 758 681 1.2 11 1.1 10 100 | 898
4 24.1 1209 |71.8 1622 |25 22 1.5 13 100 i 866
5 269 (190 [67.2 :475 |35 25 2.4 17 100 {707
6 276 62 69.8 {157 |09 2 1.8 4 100 225
7 25.6 (112 |66.7 1292 |50 122 2.7 12 100 438




Arch. Razi Ins. (2001) 52 99

References

Ackermann, M., Weber, H. and Welyer, R. (1990). Aspects of IBR eradication
programs in a fattening cattle farm. Preventive Veterinary Medicine 9:121-130.

Afshar, A., Tadjbakhsh, H. (1970). Occurrence of precipitating antibodies to
bovine herpesvirus (IBR) sera of farm animals and man in Iran. Journal of
Comparative Pathology 80:307-310.

Darakhshan, H. (1968). Occurrence of IBR virus antibody in sera of cattle from
Tehran area. D.V.M. Thesis (N0.793). Faculty of Veterinary Medicine, Tehran
University. (In Presian).

Espuna, F., Vendrell, J. and Artigas, C. (1998). IBR in dairy cattle serological
study. Veterinary Medicine 5:305-499.

Hazrati, A. (1975). Bovine Herpes Viruses and their Pathogenesis. Pp:131-141.
Razi Institute Press.

Hazrati, A., Amjadi, A.R. (1975). The isolation and identification of Infectious
Bovine Rhinotracheitis virus in Iran. Archives of Razi Institute 27:21-35.

Hazrati, A. (1977). Diagnosis and control of (IBR) Archives of Razi Institute
29:33-40.

Hazrati, A., Roustai, M. and Khalili, K.IH. (1976). Serological survey for
antibodies against IBR and PI3 viruses among cattle Archives of Ruzi Institute 28:45-
49.

Hsiung, G.D. (1973). Diagnostic Virology an illustrated handbook. Pp:21-22 New
Havan, London Yale University Press.

Kargar, R., Hessami, M., Ghaboosi, B. and Poorbazargani, T. (1996). The [irst
report of Bovine Herpes virus type 4. Pujoohesh & Suzandegi 31:143-148 (In
Persian).

Kargar, R., Ahooraie, P., Hessami, M., Ghaboosi, 3. and Tlovareshti, P. (1998).
The Isolation of Herpes Virus type 4 from a dairy [rom around Tchran. Pajoohiesh &

Sazandegi 37:130-135 (In Persian).



100
Koashoek, M.J., Riysew J.K. and Oirshat. J.T. (1996). Persistence of antibodies

against BHV-1 and virus reactivation two to three years after infection. Veterinary
Microbiology 53:103-110.

Maldren, G.V. (1987). Bovine herpes virus type | and 4, A serological and
epidemiological survey of their occurrence among Belgian cattle Viaams—
Diergemeeskundig—Tijdschrift 56:364-371.

Martin, S. W., Bateman, K.G. and Showem, P.E. (1989). The frequency
distribution and effects of antibodies to seven putative respiratory pathogen.
Canadian Journal of Veterinary Research 53:355-362.

Mckercher, D.G. (1952). Infectious Bovine Rhinotracheitis Advance in Veterinary
Science 5:299-328.

Radostits, O.M., Gay, C.C. and Blood, D.C. (2000). Veterinary Medicine. (9th
edn.). Bailliere Tindal, London.

Vilain, D., Thevenon,J., Casta R. and Rantoem, D. (1994). Serological surveys of
antibodies to IBR, IPV virus in cattle in New Caledonia. Canadian Veterinary
Medicine Journal 46:553-545.



