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Abstract:

BACK GROUND: InfectiousBovineRhinotrachitis(IBR) caus-
ed by Bovine Herpes Virus-1 (BoHV-1) wasfirst, observed in one
of theTehranIndustrial cattlebreeders, withimportationof cattlein
1965. Later, the isolation of bovine herpes virus approved the
existence of the disease in the most of the provinces of the Iran.
OBJECTIVES: Presence of antibodies against BoHV-1 was
evaluated in young bovinesof north, south and central provincesof
Iran.METHODS: Bovineswithagelto4yearsold, non-vaccinated
and without clinical symptoms were included in the study. 558
serum sampleswere collected equival ent to 10% of the population
in each farm. The sera were tested by ELISA and micro serum
neutralization (MSN) in monolayers of MDBK cellsusing BoHV-
1 reference strain. RESULTS: The results of ELISA showed that
56% (314/558) were positive and 44% (244/558) were negativefor
BoHV-1 specific antibody. Whoever M SN assay showed that 48%
(269/558) were negative and 52% (289/558) were positive. These
positive serademonstrated that 54% had serum neutralization titer
between 4-16, 35% on 32 to 64 and 11% on 64. CONCLUSIONS:
Resultssuggest that thevirusisactively circul atingandtransmitting

inyoung herdsand isaconstant source of infectionin the herd.

I ntroduction

Bovine herpes virus (BoHV-1) is member of the
alphaherpesvirinaesubfamily. [tsgenomeconsi stsof
alinear doublestranded DNA molecular of about 140
Kbwhich codesapproximately 75 proteinsincluding
several glycoproteinsidentified as glycoproteins B,
C,D,E, I andH (Marshall et a., 1986; Roizmann et
al., 1992). This virus is economicaly important
pathogen for cattle causing infectious bovine rhino-
tracheitis (IBR) and infectious pustular vulvo-vaginitis
(IPV). The virus is associated with respiratory and
genital infection, conjunctivitis, encephalitis, abor-
tionand fatal multi-systemicinfections(Gibbset al.,
1977; Yates, 1982). BoHV-1 may cause latent infec-
tion in the sensory nervous ganglia, which may be
followedby recurrenceof thedisease. Thisfact serves
as a constant source of infection during vira re-
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activation and re-excretion periods (Kuttish et al.,
1990; Stevens, 1989). IBR was not seen in the Iran
until entrance of imported breeds of cattle. Preval-
ence of the disease was suspected with incidence of
abortioninoneof theTehranindustrial cattlebreeders
in 1965, and serological diagnosisattestedthefact. In
1973, IBR was reoccurred with importation of
English bovines, andisolation of virus, approved the
existence of the disease in the most of the provinces
of thecountry. BoHV -1wasfirsttimeisolatedinlran
and sero-logical survey showed 34% of tested cattle
had preci pitating antibodiesagainst BoHV-1 (Afshar
and Tadjbakhsh, 1970). However, subsequent studies
demonstrated anincreaseupto 74% of serumpositive
animals (Afshar et a.,1970). The presence of the
latent carriers( Sheffy etal., 1973; Thiry et al., 1987)
favors the perpetuation of the virusin the herd and
when the percentage of adult infected cowsis high,
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they will certainly infect theyoung flock even before
their reproductivelife. Since spreading of thevirusis
considered as an important epidemiological factor
for cattle herds so, this study aimed to report
serological status of BoHV-1 infection in bovines
from years 2000 to 2010, by two sensitive and
specific methods.

Material and M ethod

Cells and virus: Madin Darby Bovine Kidney
(MDBK) cells were cultured in minimal essential
medium - Eagle(MEM-E- GibcoLab. NYUSA) was
supplemented with 5 - 10% fetal calf serum (Gibco
Lab). ThereferenceBoHV-1 strainwaspropagated at
amultiplicity of infection (MOI) 0.5- 0.7 per cell in
MDBK cells. The culturefluidswere harvested 36 h
post -infection, clarified by centrifugationfor 20 min
at 12000 g and 4°C and used for sero- neutralization
assay.

Experimental design: Fifteen cattle farmsfrom
different provinces in north, center and southregions
of Iran were randomly selected in this study. The
provinces were Yazd, Khorassan, Fars, Markazi,
Eastern Azerbaijan and Qom. The number of serum
samples was about 10% of cattle population in each
farm, representing 50% of prevalence of BoHV-1
infection and 95% confidence interval (Thrusfield,
1986). Samplesconsisted of 558 bovine'sserafrom 1
to4yearsold dairy and beef herds, non-vaccinated or
without previousdiagnostic of BoHV-1 infection.

Serology: Each serum sample was fractionated,
inactivated at 56°Cfor 30 minutesandtested by micro
serum neutralization (MSN) assay, and frozen at -
20°C until they were used. Anti-BoHV-1 antibodies
wereassayed by theindirect EL I SA technique, using
the Herd Check kit following instructions and
interpretation of results according to manufacturer.
Alternatively to ELISA, a MSN assay (constant
virus- varying serum) was carried out with the
reference BoHV-1 strain, in 96-well flat-bottom
plateswithMDBK cells(House etal.,1971). Thesera
were assayed in two-fold dilutions (1:4 to 1:64) and
incubated with BoHV-1 virus (100 DICT50) at 37°C
for 1 hour. Then, the mixture virus-serum was added
to micro plateswith MDBK cellsat 0.1 ml/well and
the plates were incubated for 3 days at 37°C. The
serumneutralizationtiter (SNT) wasexpressed asthe

100

Sadri, R.

reciprocal of thehighest dilution of theantibodiesthat
inhibited 50% viral cytophatic effects (CPE) accor-
ding to the method of Reed and Munch. Titerswere
obtainedonindividual samplesandclassifiedinthree
groups4-16; 32-64 and < 64 accordingtothe SNT.

Results

ELISA: The bovine sera were first tested by
EL1SA method. The serawereanayzed individually
and theresults obtained from each farm are shownin
Tablel.

Thetrials demonstrated that thirteen of analyzed
farms were seropositive. 80-100% of bovines from
fiveseropositivefarms(no2,6,11,12,13) and40-79%
from seven seropositive farms (no. 1,3,5,7,9,10,14)
and 8% from one farm (no. 4) were seropositive to
BoHV-1.

Microserum neutralization test: The results of
bovineseraexpressedasSNT wereclassifiedinthree
groups, considering the titer of neutralizing anti-
bodies: 4-16, 32-64 and > 64. Asshownintabl2 2, the
resultsdemonstratethat all seropositivefarmshaveat
least 50 % of infected animalsinthefirst group SNT
4-16. Furthermore, there were three farms (n. 6, 11,
and 13) that had almost the same percentages of
animalsintwofirstgroupsSNT 4-16 and SNT 32-64.
In contrast, it was found two seronegative farms (n.
8,15) and two farms (n. 4,5) with 8-10% of
seropositive animals to BoHV-1. It is worth to
observetheresultsinfarmsn. 7, 9 and 12. In spite of
thesmall number of thesamples, theresultsresemble
other oneswith large numbersinvolved.

Discussion

BoHV-1 hasbeen detectedin Switzerland, Denmark
and other European's bovines and eradicated by
removal strategies, (Ackerman et al 1990). But, this
program obviously cannot be implemented in the
Iran that has ahigh prevalence of BoHV-1 infection.
Thefirst report of the virusisolation in Iran was in
Razi Institute by Hazrati et al., 1974. Since 1973, no
official program was carried out to control the
disease. The surveillance of the disease should be
through intensive vaccination to lower theincidence
of BoHV-1 infection. As our trial demons-trated,
BoHV-1iswidely disseminatedintheyoungflock of
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Table 1. Theresults of 558 bovine seraanalyzed by Elisatest (Herd-Check-IDDEX) were expressed according to the number and the
percentage of seropositiveand seronegativebovinesineachfarm. Itisremarkablethat only threefarms(n. 4, 8, 15) showed 0 and 8 % of
seropositive animals, considering that most of farms have, at least, antibodies against BHV-1in 50% of the herd.

Seropositives Seronegatives Total Number of sera
Farm Number Nnmber of (+) % Number of (-) %
1 22 a7 25 53 47
2 24 85 4 14 28
3 31 77 9 23 40
4 4 8 44 92 48
5 21 411 30 59 51
6 59 88 12 67
7 8 53 47 15
8 0 0 50 100 50
9 9 69 4 31 13
10 12 46 14 53 26
11 34 92 3 8 37
12 15 100 0 0 15
13 57 96 2 4 59
14 18 51 17 49 35
15 0 0 27 100 27

Table2. Theresultsof thenumber of bovinesera(n=558) withnegativeor positiveneutralizing antibodiesagainst BOHV-1ineachfarm.*

SNT 4-16: serumneutralizationtiter 1:4 - 1:16.

Seropositive
*
Form Number 216 261 261 SoronegativesTota Number of
Number of (+) Number of (+) Number of (+)
1 10 7 3 27 a7
2 17 5 1 5 28
3 20 5 2 13 40
4 4 0 0 44 48
5 3 3 0 45 51
6 26 21 n 9 67
7 7 0 7 15
8 0 0 0 50 50
9 3 3 3 4 13
10 5 5 1 15 26
11 12 17 4 4 37
12 11 4 0 0 15
13 24 27 6 2 59
14 14 4 0 17 35
15 0 0 0 27 27

the farms. According to our results, ELISA method
showed 56% of bovine serawere positives and 44%
negatives for BoHV-1 specific antibody meanwhile
MSN method showed 52% positives and 48%
negatives. Althoughtheresultsobtained by M SN and
EL ISA techniques were somehow similar (Marshall
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et al., 1986), some differences were found in sero-
positive bovines as it was expected, because the
neutralizing and non-neutralizing antibodies were
detectedin EL|SA test, which increasethe number of
seropositiveanimals(Afshar and Tadjbakhsh, 1970).
On the other hand, the titration of antibody was
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performedby SNT assay which demonstrated 54% of
tested bovine serawere between 4-16, 35% between
32-64 and at least 11% were 64. Presence of anti-
bodies against BoHV-1 in bovine without vaccin-
ationmeansviral contact (House etal., 1971; Reed et
al., 1938). Moreover, thehigh SNT above 64 probab-
ly indicatesarecent infection or conval escent period
(Thiry etal., 1986) and the high incidence of BoHV-
1virusinthe herdsisexpected.

The results of this study are consistent with
previous reports (Baker et a., 1960) where bovines
from slaughterhouse showed a prevalence of 50%
seropositive to BoHV-1 (Afshar et a., 1970). The
latency characteristic of BoHV-1must beconsidered
inthe sero-epidemiol ogical surveys wheretheageof
thecattleisinvolved onresults. Theprevioussurveys
in Iran demonstrated the situation of the BoHV-1
infectionamongyounganimals(Hazrati etal., 1974).
In this study we showed that the BoHV-1 is actively
circulating in heifersand young cows that represent
a new generation in the farm. If cattle are being
infected beforethebeginning of thereproductivelife,
this fact could represent renewable sources of viral
infectionintheherd (Kuttishetal.,1990; Thrusfield,
1986).

Our results suggest that BoHV-1 is widely
disseminatedinthestudied dairy and beef cattleeven
before the reproductive life and a good vaccination
program is recommended in order to control the
BoHV-1infection.
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