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Abstract

Antigens of a bovine herpesvirus type 5 (BHV-5), isolated from a cow
with a neurological infection in Rio Grande do Sul State, Brazil, were
used to immunize BALB/c mice to produce monoclonal antibodies
(mAbs). Eleven hybridomas secreting mAbs directed at BHV-5 anti-
gens were obtained after two fusions and screening of 356 hypoxan-
thine-aminopterin-thymidine-resistant clones. The mAbs reacted at
dilutions up to 1:500 (hybridoma culture supernatant) and up to
>1:10,000 (ascitic fluid) in an indirect fluorescent antibody assay
(IFA) and in immunoperoxidase staining of BHV-5-infected cells.
Four mAbs (1D12, 2E2, 2G10 and 4E4) showed virus-neutralizing
activity against the parental BHV-5 isolate. Five mAbs (1F3, 2A6,
2F9, 2G10 and HB24L) reacted in Western immunoblotting with a
protein of approximately 90 kDa. Three other mAbs (2E2, 3D6 and
4E4) reacted in IFA with antigens of a BHV-1 mutant glycoprotein C-
negative strain, demonstrating that they are directed at a viral antigen
other than glycoprotein C. The eleven mAbs tested reacted with 20
BHV-5 field isolates and nine mAbs reacted with 10 BHV-1 isolates.
Two mAbs (1F3 and 2F9) failed to react with BHV-1 field isolates,
although they displayed a weak and nonreproducible reaction with the
BHV-1 reference strain Los Angeles. These mAbs may be very useful
in distinguishing between BHV-1 and BHV-5 infections since most of
the traditional reagents and techniques are unable to do so. One mAb
(2F9) was shown to bind to viral antigens by immunohistochemistry of
histological sections of the brain of a BHV-5-infected calf. These
results demonstrate that the mAbs produced here are suitable for use in
a variety of immunological techniques and therefore may be useful for
diagnostic and research purposes.
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Introduction

Bovine herpesvirus type 5 (BHV-5) is an
α-herpesvirus associated with fatal menin-
goencephalitis in cattle (1). Outbreaks of
neurological disease induced by BHV-5 have

been frequently described in well-defined
geographical regions, mainly Argentina and
central/southern Brazil (2-4). Clinical signs
of BHV-5-associated neurological disease
include tremors, circling, bruxism, incoordi-
nation, nystagmus, recumbency followed by
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convulsions, paddling, and inevitably death
(2,4,5). Like other α-herpesviruses, BHV-5
establishes a lifelong latent infection in sen-
sory nerve ganglia after primary infection
(5,6). Viral reactivation and shedding may
occur under certain induced or naturally oc-
curring stimuli and provide favorable condi-
tions for viral transmission and spread (5,7).

BHV-5 is genetically and antigenically
closely related to the widespread respiratory
and genital bovine herpesvirus type 1 (BHV-
1), so that until recently it was classified as a
BHV-1 subtype (6,8). In fact, the recently
determined nucleotide sequence of the en-
tire DNA genome of a Brazilian BHV-5
isolate has revealed a nearly identical ge-
nome structure and organization and a strik-
ingly high sequence homology with BHV-1
(9). Although some antigenic differences
have been detected between the envelope
glycoproteins of BHV-1 and BHV-5, the
major differences between these viruses are
concentrated in the genes encoding the enve-
lope glycoprotein C (9-13). Glycoprotein C
is the most abundant envelope glycoprotein,
it is involved in the initial interactions of
virions with the cell surface, and represents a
major target for antibodies with virus-neu-
tralizing activity (14,15). In spite of the dif-
ferences in the envelope glycoproteins, the
traditional serological techniques and the
majority of BHV-1 and BHV-5 monoclonal
antibodies (mAbs) are unable to distinguish
between these two viruses (16,17). Like-
wise, extensive serological cross-reactivity
has been demonstrated between BHV-1 and
BHV-5 (17-19). Nevertheless, the occurrence
of cross-protection between BHV-1 and BHV-
5 is still controversial (8,17,19-22). A possible
cross-protection between these viruses would
be of obvious interest for immunization strat-
egies and vaccine production since only
BHV-1 vaccines are available to date (21).

The prevalence and geographical distri-
bution of BHV-5 infection in cattle popula-
tions are largely unknown. This is due, in
part, to the widespread distribution of BHV-1

infection and vaccination, associated with
the inability of traditional techniques to distin-
guish between BHV-1- and BHV-5-induced
antibodies. In this respect, the availability of
reagents and techniques to identify and dif-
ferentiate between BHV-1 and BHV-5 would
be of great value for diagnostic and epidemio-
logical purposes. In this article we report the
production and characterization of a panel of
mAbs against the recently sequenced Brazil-
ian BHV-5 isolate (SV-507) (9). Most of these
mAbs recognized a panel of BHV-1 and BHV-
5 field isolates and two mAbs were able to
differentiate between BHV-1 and BHV-5.

Material and Methods

Cells and viruses

Bovine kidney cells (MDBK, ATCC,
CCL-22) were propagated in minimal essen-
tial medium (MEM) supplemented with 10%
horse serum, 10,000 IU/l penicillin, 0.2 g/l
streptomycin, and 2.5 mg/l fungizone. Sp2
myeloma cells were propagated in RPMI
medium (Sigma, St. Louis, MO, USA)
supplemented with 10% fetal bovine serum
(FBS; Gibco-BRL, Rockville, MD, USA),
50 µg/l 8-azaguanine (Sigma), 1 mM sodium
pyruvate (Sigma), 2 mM L-glutamine
(Sigma), 0.01% 2-mercaptoethanol (Sigma),
and antibiotics as stated above, in a humidi-
fied chamber with 5% CO2. A Brazilian
BHV-5 strain (SV-507) isolated from a cow
with neurological disease and recently sub-
mitted to nucleotide sequencing of the entire
DNA genome (9) was used for mouse immu-
nization. The virus was biologically cloned
three times prior to production of viral stocks
for antigen production. The BHV-1 and
BHV-5 isolates used to test the spectrum of
reactivity of the mAbs have been previously
characterized (20). The double gene-deleted
BHV-1 mutant (IBRVdlTKdlgIII) and the
parental BHV-1 Los Angeles strain used in
the characterization of mAbs have been pre-
viously described (23).



215

Braz J Med Biol Res 37(2) 2004

Monoclonal antibodies to bovine herpesvirus type 5

Antigen production and mouse immunization

The cloned BHV-5 isolate SV-507 was
used to infect MDBK cells to produce anti-
gen for mouse immunization. Cells were
infected at a multiplicity of infection of 1.0
median cell culture infectious dose (CCID50)/
cell. The culture supernatant was collected
approximately 20-24 h post-infection, when
the cytopathic effect reached about 90% of
the monolayer. Following centrifugation at
12,000 g for 30 min to remove cell debris,
the viral particles from the supernatant were
pelleted by centrifugation at 65,000 g for 2 h
at 4ºC and resuspended in MEM at 1/100 of
the initial volume. The concentrated virus
was aliquoted and stored at -70ºC. For im-
munization, concentrated virus was mixed
with an equivalent volume of adjuvant and
injected intraperitoneally (ip) into BALB/c
mice (200 µl in complete Freund’s adjuvant
(Sigma) at day 0 and 200 µl in incomplete
Freund’s adjuvant (Sigma) at 14, 28 and 42
days after the first inoculation). Concen-
trated virus (200 µl) without adjuvant was
injected ip into mice three days prior to
removal of the spleen for cell fusion.

Cell fusion, hybridoma selection and
screening

Three days after the last immunization,
mice were sacrificed and the spleen was
removed and minced and the splenocytes
obtained were mixed with Sp2 cells at a
proportion of 10:1 splenocytes per Sp2 cell.
Cell fusion was induced with 50% polyeth-
ylene glycol (PEG, MW 1500; Sigma) for 1
min at 37ºC, followed by the slow addition
of warm (37ºC) RPMI medium. The PEG-
treated cells were then diluted and plated
onto 96-well plates containing hypoxanthine-
aminopterin-thymidine (HAT) medium
(Sigma) supplemented with 15% FBS. Ex-
panding hybridomas were detected 7 to 10
days after fusion and the supernatant was
tested for the presence of BHV-5-specific

mAbs by indirect fluorescent antibody (IFA)
staining. Hybridoma cells secreting BHV-5-
specific mAbs were then cloned by limiting
dilution, propagated and stored in liquid ni-
trogen.

Indirect fluorescent antibody and
immunoperoxidase staining

The presence of mAbs in the supernatant
of each expanding hybridoma culture was
tested in MDBK cells infected with the BHV-
5 isolate SV-507 using IFA and immunoper-
oxidase (IPX) as previously described (24).
Mock-infected MDBK cells were used as
controls. The individual mAbs were used as
primary antibody and the preparation was
incubated with a secondary FITC-conjugated
(for IFA; Sigma) or HRPO-conjugated (IPX;
Sigma) anti-mouse antibody. The reactivity
of each individual mAb with several BHV-1
and BHV-5 isolates was also determined by
IFA as described above.

Production of ascitic fluid

For each hybridoma clone secreting anti-
BHV-5 mAbs, two BALB/c mice were
primed with Pristane (Sigma) and injected ip
with approximately 106 hybridoma cells
seven days later. Ten days later, the ascitic
fluid was collected from the mice, cleared by
low speed centrifugation (3,000 g, 10 min),
titrated by IFA in BHV-5-infected cells,
aliquoted, and stored at -70ºC. Some hybri-
doma clones displaying poor growth were
not used for production of ascitic fluid.

Monoclonal antibody characterization

The mAbs produced by HAT-resistant
hybridoma clones were characterized in terms
of: i) immunoglobulin class and subclass, ii)
reaction titer in IFA and IPX, iii) virus-
neutralizing activity, iv) reactivity with BHV-
1 and BHV-5 field isolates, v) protein speci-
ficity, and vi) binding to BHV-5 antigens in
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deparaffinized histological sections. The im-
munoglobulin class and subclass were deter-
mined using a commercially available kit
according to manufacturer instructions
(Mouse Type Isotyping kit, BioRad, Her-
cules, CA, USA). The reaction titer of each
mAb was determined by testing different
dilutions of either hybridoma supernatant or
ascitic fluid as primary antibody in IFA. The
virus-neutralizing activity of the mAbs
against the parental SV-507 isolate was in-
vestigated by a plaque reduction assay ac-
cording to protocols previously described
(25), using undiluted hybridoma supernatant
against approximately 10 CCID50 of isolate
SV-507. The spectrum of reactivity of each
mAb was assessed by testing cell monolay-
ers infected with different BHV-5 and BHV-
1 field isolates or reference strains by IFA.
Cells infected with isolate SV-507 were used
as controls. The protein specificity of the
mAbs was investigated by two methods. Ini-
tially, the mAbs were tested for their ability
to bind to BHV-5 proteins in a standard
Western immunoblot assay (26). For mAbs

that did not bind to nitrocellulose-immobi-
lized viral proteins, an alternative approach
was used to investigate their protein speci-
ficity. These mAbs were tested for the ability
to bind to viral antigens in MDBK cells
infected with a glycoprotein C-deleted BHV-
1 mutant (IBRVdlTKdlgIII) (23) by IFA.
Cells infected with the parental BHV-1 strain
(Los Angeles) were used as controls. The
ability of individual mAbs to react with BHV-
5 antigens in tissues after routine histologi-
cal processing was investigated by IPX stain-
ing of deparaffinized histological sections
according to a protocol described previously
(24). The IPX was performed on histological
sections of the brain of a naturally BHV-5-
infected calf. Monoclonal antibody MM113,
provided by Dr. S. Srikumaran (Department
of Veterinary and Biomedical Sciences, Uni-
versity of Nebraska at Lincoln, Lincoln, NE,
USA) was used as positive control. Brain
sections of a calf who had died of unrelated
causes were used as negative control.

Results

The fusion of splenocytes of BHV-5-
immunized mice with Sp2 myeloma cells
yielded a total of 356 HAT-resistant hybri-
doma clones. Eleven clones secreted mAbs
reacting specifically with BHV-infected cells
and several other clones secreted antibodies
to cellular components. mAbs secreted by
these clones reacted with uninfected MDBK
cells. Clones secreting mAbs specifically
directed at BHV-5 antigens were then ex-
panded, cloned and stored in liquid nitrogen.
Most mAbs were produced both in the su-
pernatant of hybridoma cultures and in mouse
ascitic fluid. However, ip inoculation of some
hybridoma cell clones into mice did not re-
sult in the production of detectable mAbs in
the ascitic fluid (Table 1).

The characterization of the mAbs react-
ing specifically with BHV-5 antigens is sum-
marized in Table 1. The class and subclass of
some mAbs could not be determined due to

Table 1. Characterization of monoclonal antibodies (mAbs) produced against antigens
of a Brazilian bovine herpesvirus type 5 (BHV-5) isolate.

mAb Class Reaction titer Reaction in Protein Neutralizing
(IFA/IPX) specificity activity

Ascites Supernatant Western blot IHC

HB24L IgG1 5,000 100 + - gC -
1D12 ND 100 100 - ND gC +
1F3 IgM 1,000 50 + - gC -
2A6 ND 500 500 + - gC -
22C1 ND NP 10 - - gC -
2E2 IgG2a 10,000 50 - - non-gC +
2F9 IgG1 10,000 500 + + gC -
2G10 IgG2b 100 10 + - gC +
3D6 IgG1 500 50 - - non-gC -
4B2 ND 100 10 - ND gC -
4E4 ND NP 100 - + non-gC -

Protein specificity was determined by reaction in Western blot (HB24L, 1F3, 2A6, 2F9,
2G10), or positive reaction with the Los Angeles strain but not with the glycoprotein C
(gC) mutant (1D12, 22C1, 4B2) in IFA. + = positive reaction; - = negative reaction; IFA
= indirect immunofluorescence; IHC = immunohistochemistry; IPX = indirect immu-
noperoxidase staining; ND = not determined; non-gC = determined by positive reac-
tion with the gC-negative strain (2E2, 3D6, 4E4) in IFA; NP = not produced.
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Table 2. Reactivity of monoclonal antibodies produced against antigens of a Brazilian bovine herpesvirus type
5 (BHV-5) isolate, with BHV-5 and BHV-1 field isolates and laboratory reference strainsa.

Isolate/origin Type Monoclonal antibody

3D6 1F3 HB24L 4B2 2F9 2E2 2A6 1D12 2G10 22C1 4E4

Los Angelesb BHV-1 + (+) + + (+) + + + + + +
IBRVdlTKdlgIIIb BHV-1 + - - - - + - - - - +
Cooperb BHV-1 + - + + - + + + + + +
SV-265/96c BHV-1 + - + + - + + + + + +
Retirod BHV-1 + - + + - + + + + + +
EVI-123/98d BHV-1 + - + + - + + + + + +
SV-56/90c BHV-1 + - + + - + + + + + +
SV-453/93c BHV-1 + - + + - + + + + + +
009d BHV-1 + - + + - + + + + + +
RPd BHV-5 + + + + + + + + + + +
ISO-97/45e BHV-5 + + + + + + + + + + +
EVI-345/96d BHV-5 + + + + + + + + + + +
EVI-88/95d BHV-5 + + + + + + + + + + +
P-169/97e BHV-5 + + + + + + + + + + +
EVI-340/96d BHV-5 + + + + + + + + + + +
613f BHV-5 + + + + + + + + + + +
SV-160/96c BHV-5 + + + + + + + + + + +
ISO-97/27e BHV-5 + + + + + + + + + + +
ISO-169/96e BHV-5 + + + + + + + + + + +
SV-136/98c BHV-5 + + + + + + + + + + +
SV-109c BHV-5 + + + + + + + + + + +
SV-153/90c BHV-5 + + + + + + + + + + +
SV-136/90c BHV-5 + + + + + + + + + + +
ISO-97/98e BHV-5 + + + + + + + + + + +
SV-642/99c BHV-5 + + + + + + + + + + +
SV-190/00c BHV-5 + + + + + + + + + + +
SV-1613/93c BHV-5 + + + + + + + + + + +
P-160/87d BHV-5 + + + + + + + + + + +
SV-55/02c BHV-5 + + + + + + + + + + +

+ = positive reaction; (+) = weak and nonreproducible reaction; - = negative reaction. aAssayed by indirect
immunofluorescence; monoclonal antibodies 24F1 and 2D8 were not characterized. bDepartment of Veteri-
nary and Biomedical Sciences, UNL, Lincoln, Nebraska. cVirology Section, Universidade Federal de Santa Maria
(SV/UFSM); dVirology team, Centro de Pesquisas Veterinárias Desidério Finamor (CPVDF); eInstituto Biológico
de São Paulo (IBSP-SP); fFaculdade de Medicina Veterinária, Universidade Federal de Pelotas (UFPel); gInstituto
Nacional de Tecnologia Agropecuária, Balcarce, Argentina (INTA).

a high background and close absorbance for
IgG and IgM in the ELISA test used for
immunoglobulin typing. All mAbs reacted
with BHV-5 antigens both in IFA and IPX at
dilutions up to >10,000 (ascitic fluid) and up
to 500 (hybridoma supernatant). Four mAbs
showed neutralizing activity against the pa-
rental BHV-5 isolate in a plaque reduction
assay. The undiluted supernatant of these
hybridoma cultures was able to completely
inhibit SV-507 plaque formation by approxi-
mately 100 CCID50.

All mAbs reacted with antigens of all 20
BHV-5 field isolates tested and nine mAbs
reacted with ten BHV-1 field isolates and
reference strains (Table 2). Two mAbs (1F3
and 2F9) failed to react with antigens of
BHV-1 field isolates. These mAbs reacted
only with the standard strain Los Angeles.
However, the fluorescence pattern produced
by binding to antigens of this strain was very
weak and not reproducible compared to bind-
ing to BHV-5 isolates (data not shown).
Therefore, these mAbs may be used to dif-
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infected cells (Figure 1, lanes 1, 3, 5 and 7)
but not in mock-infected cells (Figure 1,
lanes 2, 4, 6 and 8). The other mAbs failed to
react with nitrocellulose-bound viral pro-
teins (data not shown). Thus, to investigate
the protein specificity of these mAbs, MDBK
cell monolayers infected with either a glyco-
protein C-deleted BHV-1 mutant (IBRVdl
TKdlgIII) or its parental strain (Los Angeles)
were submitted to IFA using each of these
mAbs as primary antibody. Three mAbs (2E2,
3D6 and 4E4) reacted with antigens of the
glycoprotein C-negative strain and with anti-
gens of the parental Los Angeles strain as
well (data not shown). Therefore, these mAbs
are probably directed at a viral antigen other
than glycoprotein C. The other mAbs that
failed to react in Western blot (1D12, 22C1,
4B2) reacted with antigens of the parental
virus (Los Angeles) but failed to react with
cells infected with the glycoprotein C mu-
tant, indicating that they are directed at gly-
coprotein C (data not shown).

The ability of the mAbs to bind to viral
proteins in tissues submitted to routine histo-
logical processing (i.e., formalin fixation and
paraffin embedding) was assayed by immuno-
histochemistry. Among all mAbs tested, only
mAb 2F9 reacted with viral antigens in neu-
rons of brain sections of a BHV-5-infected
calf (Figure 2). The binding was specific since
no staining was observed in brain sections of a
calf which died of unrelated causes used as
negative control (data not shown).

Discussion

We report the production of 11 mAbs
against antigens of a Brazilian BHV-5 iso-
late. The characterization of these mAbs
indicates that they may have potential appli-
cation for diagnostic and research purposes.

 Five of the 11 mAbs recognized a pro-
tein of approximately 90 kDa, likely glyco-
protein C, in Western blot (Figure 1). Previ-
ous studies reported that BHV-1 glycopro-
tein C has a molecular mass of approxi-

Figure 1. Western blot analysis of bovine herpesvirus type 5- (BHV-5) infected cells. Lysates
of BHV-5-infected (lanes 1, 3, 5 and 7) or mock-infected (lanes 2, 4, 6 and 8) MDBK cells
were resolved by SDS-PAGE and transferred to a nitrocellulose membrane. Viral proteins
were detected using mAb 2F9 (1:1000 dilution, lanes 1 and 2), 1F3 (1:1000 dilution, lanes 3
and 4), HB24L (1:500 dilution, lanes 5 and 6) or 2G10 (1:200 dilution, lanes 7 and 8) followed
by an anti-mouse IgG HRPO-conjugated antibody. The signal was detected by enhanced
chemiluminescence using the Amersham detection kit. Arrows indicate the positions of the
molecular weight markers.

102 kDa

90 kDa

1 2 3 4 5 6 7 8

Figure 2. Immunoperoxidase staining of a brain section of a bovine herpesvirus type 5
(BHV-5)-infected calf. BHV-5 antigen in neurons of the cerebral cortex (arrows). Avidin-
biotin peroxidase detection system using mAb 2F9. Substrate: diaminobenzidine. Hema-
toxylin counterstaining. Magnification 320X.

ferentiate BHV-1 from BHV-5 isolates.
Western blot analysis of BHV-5-infected

cell lysates, using individual mAbs as pri-
mary antibody revealed that mAbs 1F3, 2A6,
2F9, 2G10 and HB24L reacted with a pro-
tein of approximately 90 kDa in BHV-5-
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mately 97 kDa and is slightly larger than its
BHV-5 counterpart (11,12). Consistent with
these findings, nucleotide sequencing re-
vealed that the BHV-5 glycoprotein C open
reading frame is 50 amino acid shorter than
the BHV-1 glycoprotein C open reading
frame (10), explaining the differences in
protein sizes observed. The predominance
of glycoprotein C-specific mAbs over other
protein specificities was not a surprising find-
ing since glycoprotein C is the most abun-
dant BHV-1/5 envelope glycoprotein and is
highly immunogenic (14,15). Other articles
describing the production or the use of BHV-
1 and BHV-5 mAbs also reported the pre-
dominance of mAbs specific to glycoprotein
C over other proteins (11,12,25). Glycopro-
tein D and glycoprotein B are the other im-
munodominant viral proteins reported in
some of these articles (11,12,25).

Three of the glycoprotein C-specific
mAbs and another mAb of undetermined
protein specificity showed neutralizing ac-
tivity against isolate SV-507 in a plaque
reduction assay. Previous studies have dem-
onstrated that most BHV-1- and BHV-5-
neutralizing mAbs are directed against gly-
coprotein C, although anti-glycoprotein B-
and anti-glycoprotein D-neutralizing mAbs
have also been reported (11-13,25,27). These
neutralizing mAbs may be useful in mapping
neutralizing epitopes in the respective enve-
lope glycoproteins.

Although glycoprotein C is among the
most variable BHV-1/5 proteins (9-11), the
profile of reactivity of our glycoprotein C-
specific mAbs demonstrated that this glyco-
protein appears to harbor a number of immu-
nodominant conserved epitopes. In fact,
alignment of the predicted amino acid se-
quences showed that most differences be-
tween BHV-1 and BHV-5 glycoprotein C
are concentrated in the amino-terminal third
of the protein (only 23.5% amino acid ho-
mology in this region) (10). In contrast, the
carboxy-terminal two thirds of these glyco-
proteins showed a high (90.0%) homology

(10). The high degree of homology in this
region explains the cross-reactivity of a num-
ber of BHV-1 and BHV-5 glycoprotein C
mAbs and may contribute to the extensive
cross-neutralization observed between these
viruses (10-12,16,20,27). The moderate to
low antigenic diversity of other envelope
glycoproteins involved in virus neutraliza-
tion by antibodies (namely glycoprotein B
and glycoprotein D) may also contribute to
the high cross-neutralization between BHV-
1 and BHV-5 (11,13,25).

Although a number of BHV-1 and BHV-
5 glycoprotein C mAbs have been shown to
cross-react, some mAbs with the ability to
distinguish between BHV-1 and BHV-5 (as
shown for mAbs 1F3 and 2F9) have also
been reported (11,12,20). Nucleotide se-
quencing and epitope mapping have shown
that most of BHV-1 and BHV-5 glycopro-
tein C-specific epitopes are located within
the amino-terminal region of the protein (10).
The availability of such mAbs may be rel-
evant for diagnostic purposes since they
would allow distinction between respiratory/
genital and neurotropic infections by BHV.
However, it would be necessary to test a
higher number of field isolates to ascertain
whether mAbs 1F3 and 2F9 can conclu-
sively differentiate between these viruses.

mAbs against viral proteins have been
widely used for diagnostic and research pur-
poses. The detection of viral proteins in his-
tological sections by immunohistochemistry
has been particularly useful in retrospective
investigations and pathogenesis studies
(24,28,29). Unfortunately, only a small per-
centage of virus-specific mAbs has been
shown to bind to viral proteins after routine
histological processing, even after diverse
and tiresome antigen retrieval protocols. In
this respect, mAb 2F9, which reacted specif-
ically with BHV-5 antigens in deparaffinized
brain sections of a BHV-5-infected calf, may
be particularly useful for diagnostic and
pathogenesis studies of histological sections.
Moreover, this mAb can distinguish between
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BHV-1 and BHV-5 antigens.
In summary, the immunization of mice

with antigens of a Brazilian BHV-5 isolate
followed by fusion with Sp2 myeloma cells
yielded 11 hybridomas secreting virus-spe-
cific mAbs with potential applications in
diagnosis and research. Most mAbs showed
a broad spectrum of reactivity with BHV-1
and BHV-5 isolates, two mAbs were ca-
pable to discriminate between BHV-1 and
BHV-5, and at least one mAb was shown to
bind to viral antigens in histological sections
and may be very useful for diagnostic and
pathogenesis studies and for retrospective
epidemiological investigations as well.
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