IBIMA Publishing

International Journal of Veterinary Medicine: Research & Reports
http://www.ibimapublishing.com/journals/IJVMR/ijvmr.html
Vol 2013 (2013), Article ID 516614, 17 pages

DOI: 10.5171/2013.516614

Research Article
Detection of Bovine Herpesvirus 1 and Bovine

Viral Diarrhea Virus Specific Antibodies in
Individual, Bulk Tank Milk and Serum Samples of
Vaccinated Cattle in Different Provinces of Egypt

Adel Abdel-Azeem Fayed®’, Mounir Mohamed Abdel-Halim®, Nabila Shaker
Degheidy®, Mohamed Karam EL-Bayoumy® and Alaa Abdel-moneim Ghazy®

1Department of Infectious Diseases, Faculty of Veterinary Medicine, Cairo University, Giza, Egypt
2College of Sciences, Taif University, Jedda, KSA
3Department of Parasitology and Animal Diseases, National Research Center, Giza, Egypt

Correspondence should be addressed to: Alaa Abdel-moneim Ghazy; aaghazy7 @hotmail.com

Received 19 February 2013; Accepted 26 March 2013; Published 26 May 2013
Academic Editor: Mehmet Kale

Copyright © 2013 Adel Abdel-Azeem Fayed, Mounir Mohamed Abdel-Halim, Nabila Shaker
Degheidy, Mohamed Karam EL-Bayoumy and Alaa Abdel-moneim Ghazy. Distributed under Creative
Commons CC-BY 3.0

Abstract

From three commercial Friesian-Holstein dairy herds located in three different provinces of
Egypt "El-Fayoum, EL-Ismailia and EL-Beheira" adopted a number of different vaccination
strategies, a total of 183 individual blood samples, individual pooled milk samples collected on
the same occasion from the same animal and 23 Bulk Tank Milk (BTM) samples were tested
and evaluated for about a year to monitor the immune status of vaccinated cattle against bovine
herpesvirus 1 (BHV1) and Bovine Viral Diarrhea (BVD) viruses. All samples were subjected to
"BHV1" gB monoclonal Antibody Test Kit (IBRgB test kit "IDEXX Laboratories"), indirect
Enzyme-linked immunosorbent assay (ELISA) test for the detection of specific antibodies
against (Abu Hammad strain) of BHV1and (Iman strain) of BVD Virus. For investigation and
evaluation of vaccination program against BHV1 and BVD viruses, results revealed a high
significant correlation and regression coefficient obtained between individual serum and milk
titers. Individual milk and BTM samples permit an adequate determination of immune status of
the herd for large scale epizotiological studies indicating if Herd Protection level (HPL) is
sufficient or not. Both "Pneumo 3" (Veterinary Serum and Vaccine Research-Cairo-Egypt) and
"Cattle Master 4" (Pfizer) vaccines were found to be highly effective in producing immune
response against BHV1 and BVD viruses. High regression, correlation coefficient and F test
significance between IBRgB blocking ELISA and BHV1 indirect ELISA in serum and milk
samples were recognized.
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Introduction

Infectious bovine rhinotracheitis (IBR) is a
highly contagious infectious disease that is
caused by bovine herpesvirus 1 (BHV1).
Apart from respiratory disease, this virus
can cause other clinical syndromes such as
infectious pustular vulvovaginitis or
balanoposthitis, conjunctivitis, encephalitis
and generalized systemic infections Gibbs
and Rweyemamu (1977), Straub (1991),
Ata et al (2006), Nuotio et al (2007) and
Straub (1991). In adult cows infection is
associated with a severe and prolonged
decrease in milk yield, reduced fertility and
abortions, many infections run with a
subclinical course Rola et al (2005).

If the success of a virus is measured by its
ability to spread, cause disease and still
persist within a population without being
discovered, pestiviruses are perhaps the
most successful of all bovine viruses
Sandvik (1999), Mohamed et al (2005) and
Kale et al (2006). In most countries, large
parts of the bovine population have been
infected with one or more of them, which
usually have been referred to as bovine
viral diarrhea virus (BVD virus) Baker
(1987) and Kale et al (2011).

While blood samples are usually obtained
for antibody detection, milk could be a
useful alternative, collection of milk is non
invasive and its testing would thus be an
easier and more acceptable means than
blood sampling for surveys in many
situations, Armstrong (1997). Milk
antibody testing therefore provides
farmers and their veterinary surgeons with
a potentially very useful and inexpensive
method of initiating disease investigations
and monitoring the presence of common
endemic infections in the herd. The non-
invasive method of sampling also readily
lends itself to use in research projects and
epidemiological surveys, Pritchard et al
(2002) and Abd El-Razik et al (2007).

It has proved possible to identify immune
responses in milk against various virus
diseases of cattle. Dhenninm et al (1979)
showed that neutralizing antibodies could
be detected all year round in milk from
cows vaccinated annually against Foot and

Mouth disease virus (FMDV). used ELISA to
demonstrate responses against Bovine
Viral Diarrhea (BVD) virus in both
individual and bulk tank milk samples, Bulk
milk was a suitable substrate for BVD virus
monitoring of herds vaccinated with the
inactivated BVD vaccine Niskanen et al
(1991) and Alvarez et al (2012). Working
with Bovine Respiratory Syncytial (BRS)
virus, Elvander et al (1995) found that
there was strong correlation in ELISA
between milk and serum titers but the level
of antibody was lower in milk. Equivalent
test sensitivity can be achieved by using
different cut-off values or different test
dilutions Pritchard et al (2002).

Enzyme-linked immunosorbent assays
(ELISAs) are versatile diagnostic methods
which can be designed to detect almost any
immunoreactive molecule. ELISA for
antibody detection is a fast inexpensive and
simple method for screening large number
of test samples; using this technique on
pooled samples (e.g. bulk tank milk
samples), the conditions for a low-cost
monitoring program are satisfied Nylin et
al (2000). For BVD virus serology, they
have become popular for several reasons,
they are independent of cell cultures, they
can easily be applied for mass screening,
test result can be read in few hours and
reliable results can be obtained with milk
as test material, for BVD virus serology
they have become popular and reliable
results can be obtained with milk as test
material Niskanen et al (1989).

Bulk milk tests provide a good starting
point for differential diagnosis, in addition
to their value for serological monitoring, it
is envisaged that veterinary practices could
record the information from bulk milk tests
and incorporate it into preventive medicine
programs, particularly in relation to
purchased animals. Regular testing of bulk
milk samples every few months provides a
simple low cost method of confirming
continuing freedom from infection in
known disease-free herds; including those
at potential risk of introducing new
infection Zadnik et al (2001). The present
work was carried out to:-
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1- Investigate and evaluate the vaccination
program in some dairy farms by
identifying antibody responses against
BHV1 and BVD viruses in individual
milk and serum to monitor the immune
status of vaccinated cattle.

2- Study the ability of using bulk tank milk
to monitor and evaluate Herd
Protection Level (HPL) against BHV1
and BVD virus diseases.

Materials and Methods
Samples

In the present study three commercial
“Friesian-Holstein” dairy farms ("10"
animals at different milking season from
each farm) in three different provinces in
Egypt at different governorates were
investigated as follow:

Herd "A" at "El-fayoum province" impaired
a total of "1500" dairy cattle.

Herd "B" at "EL-Ismailia province" impaired
a total of "600" dairy cattle.

Herd "C" at "EL-Beheira province",
impaired a total of "600" dairy cattle.

Fifty five, 66 and 62 individual pooled milk
and blood samples were collected on the
same occasion from 30 animals (10 animals
representing each herd) through 51, 41 and
54 weeks from herds A, B and C
respectively. Eight, 7 and 8 BTM samples
representing all dairy animals in the farm
were collected from herds A, B and C
respectively. To control BHV1, BVD,
Parainfluenza virus type 3 (PI13) and Bovine
respiratory syncytial (BRS) viruses each
dam at herd “A” and "B” was vaccinated
two weeks before birth, and then every six
months with "pneumo 3" (Veterinary
Serum and Vaccine Research-Cairo-Egypt)
which contain specific inactivated strains of
BHV1, BVD, PI3 and BRSV. Each animal got
the vaccine according to its birth date.
While all animals at herd “C” were
vaccinated twice annually with "Cattle
Master 4" vaccine (Pfizer) which contain a
freeze-dried preparation of temperature
specific mutant strains of BHV1 and PI3

viruses and modified live BRSV plus a
liquid adjuvented preparation of
inactivated cytopathic and noncytopathic
BVD virus strains.

Herd management in the three commercial
dairy farms were considered good, milking
machines were functioning adequately and
all dairy animals were grown up from
heifers' borne in the same farm.

Samples were subjected to:

= "BHV1" gB monoclonal Antibody Test
Kit HerdChek IBRgB IDEXX
Laboratories  Scandinavia AB for
detection of glycoprotein B of BHV1
virus

= Indirect ELISA test for detection of
specific antibodies to local vaccine
strain (Abu Hammad strain) of BHV1.

= Indirect ELISA test for detection of
specific antibodies to local vaccine
strain (Iman strain) of BVD VIRUS.

Blood Samples:

Ten milliliters (ml) were collected by
puncture of the tail vein using sterile
needle for each animal. Flew of blood were
allowed in a screw capped sterile tubes.
Tubes were labeled and left for half an hour
at room temperature then it kept in 4°C in a
horizontal position to separate the largest
possible amount of serum. Within 24 hours,
blood samples were centrifuged, and the
serum was harvested and stored at -80°C.
Edwards et al (1986).

Milk Samples:

Whole milk samples (25ml) were
centrifuged for 10 minutes 3000 xg at 4°C
in cooling centrifuge Niskanen et al (1991)
skim milk (from underneath the fat layer)
were collected.

Virus System Used:
BHV1 Virus: Abu Hammad strain (1075

TCID50/ml) "central lab for control of
veterinary biologics, Cairo, Egypt".
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BVD Virus: Iman strain (1065 TCID50/ml)
"central lab for control of veterinary
biologics, Cairo, Egypt".

Sera

Newborn calf serum (NCS) "Selborn
Biological services, Tasmania, Australia”

Reference hyperimmune sera against BHV-1
"central lab for control of veterinary
biologics, Cairo, Egypt".

Reference hyperimmune sera against BVD
"central lab for control of veterinary
biologics, Cairo, Egypt".

Vaccines:

Pneumo 3 (Veterinary Serum and
Vaccine Research-Cairo-Egypt): specific
binary ethylenimine (BEI) inactivated,
aluminum hydroxide adjuvanted strains of
BHV1 (Abou Hammad strain), BVD (Iman
strain), PI3 (strain 45) and BRSV (strain
375L).

Cattle Master 4 (Pfizer): freeze-dried
preparation of  temperature-specific
mutant strains of BHV1 and PI3 viruses and
modified-live BRSV plus a liquid Aluminum
hydroxide adjuvanted BVD preparation of
inactivated cytopathic and noncytopathic
BVD virus strains.

BHV1 and BVD Indirect ELISA:

Virus Propagation and Adaptation: All
reference viruses were initially propagated
for three successive passages in Madin
Darby bovine kidney (MDBK) cell line
according to Edwards et al (1983).

BHV1 and BVD Virus Titration: Virus
titration was conducted using infectivity
method according to Mohanty and Lillie
(1965). The titer of the virus was expressed
as log1l0 TCIDso/ml using the formula of
Reed and Muench (1938).

BHV1 Antigen Preparation: It was carried
out by some laboratory modification for the
method of Florent and Marneffe (1986):
Antigens were prepared from viruses
grown in secondary cultures of MDBK cells

in a serum free maintenance medium. After
culture had inoculated with viruses it was
incubated at 37°C until the cytopathic effect
(CPE) reached 50%. Then cultures were
frozen at -20°C. After thawing, cells and
supernatant fluid were harvested and
centrifuged at 100,000 X g for 1 h at 4°C.
The resulting pellet was resuspended to a
40 X concentration in phosphate buffered
saline (PBS) and sonicated to disperse
aggregates. Finally antigen preparations
were clarified by centrifugation at 3000 X g
for 20 minutes and stored at -20°C. A
control ELISA antigen was prepared in a
similar manner from non-infected MDBK
cells.

BVD Antigen Preparation: It was carried
out by some laboratory modification for the
method of Lecmote et al (1990), Entrican et
al (1995), Kramps et al (1999) and
Beaudeau et al (2001):-

MDBK cells were grown in two Roux
bottles and washed three times with
Eagle's media. The cells in the first bottle
were then inoculated with 2 ml of virus
after discharging the growth media. This
bottle was considered as a positive control
antigen. The second bottle was left without
inoculation as a negative control antigen
from non-infected normal cell culture of
MDBK.

The two bottles were incubated at 37° C for
one hour for adsorption of the virus and
the maintenance media was added. When
the CPE reached 70-80% in the inoculated
bottle, the two bottles were kept at -80° C
after which freezing and thawing was
performed three times to the virus extract.
After thawing, Triton X-100 was added to
the resulting cellular lysate to a final
concentration of 0.01% (v/v) and
incubated at 37°C for 1 h. The Triton X-100
inactivated and non-infectious antigen
preparation, confirmed by virus isolation
test, clarified by centrifugation at 1000 xg
(10 min) and used in the ELISA at an
optimal dilution as determined by
checkerboard titration.

BHV-1 and BVD ELISA Procedures: The
indirect ELISA was carried out by some
laboratory modification for the method of
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Florent and Marneffe (1986), Wellenberg
et al (1998) and Nylin et al (2000) for
BHV-1 and Durham and Hassard (1990),
Lecmote et al (1990) and Beaudeau et al
(2001) for BVD as follows:

Checkerboard titrations were performed
with 100pu volumes of antigen, serum and
conjugate to determine optimal dilutions.
PBS containing 0.05% Tween 20 was used
for washing and dilutions.

1 - Coating: ELISA plates (96 flat bottom
wells) were coated with target antigen
by adding 100ul of diluted antigen in
carbonate bicarbonate buffer (The best
dilution was1:900 for BHV-1 & 1:8 for
BVD). Plates were then incubated at
4°C overnight, after that the plate's
contents were decanted and the plates
were washed three times with the
washing buffer, and dried by tapping it
upside down on a filter paper.

2 - Blocking: The coated plates were
blocked by adding 100ul of blocking
buffer (5% skimmed milk) per well
and incubated for 1 hour at 37°C, then
the contents were decanted, the plate
washed 5 times and dried as before.

3 - Serum Dilutions: To the coated plates,
test serum and skimmed milk, diluted
1/50 & 1/1 respectively in PBS-tween,
were added to positive and control
antigen-coated wells. Each sample was
run in duplicates, including the control
positive and negative sera, as well as,
the blank control. After incubation for
1 h at 37°C plates were emptied, rinsed
and dried four times.

4 - Addition of the Conjugate: 100pl
Peroxidase-labelled rabbit anti-bovine
IgG conjugate diluted 1/20000 in PBS-
Tween was added to each well. Plates
were incubated for 1 hour at 37°C then
emptied, rinsed and dried five times.

5 - Addition of the Substrate: Enzyme
substrate "O-Phenylenediamine” (OPD)
was added to the plate and, incubated
in dark place for 15 minutes, a
brownish coloration indicating positive
reaction was developed.

6 - Addition of Stopping Solution: The
reaction was then stopped by adding
25ul per well of 1.25 M of sulphoric
acid and the plate was read using
ELISA reader at 492 nm.

7 - Interpretation of the Results: Results
were expressed according to the
following formula:

(mean OD* of sample - mean OD of NCS™ /
mean OD of PCS™ - mean OD of NCS) x 100

* Optic Density
**Negative Control Serum
***Positive Control Serum

To assess the cut-off level in the BHV1 and
BVD indirect ELISAs, the mean ELISA
percentage for all negative serum samples
and the standard deviation were
determined. The calculated cut-off value for
BHV1 (mean value plus 2 times the
standard deviation) was 35% and (twice
the mean OD for the negative control wells)
40% for BVD.

Statistical Analysis

Data were analyzed using a computer
statistical package (SPSS for windows,
Guide for personal computers, Release
6.1.3, Microsoft company, USA, 1993);
Categorical data were analyzed by the same
computer program using F-test. Data were
presented as mean, standard error, linear
regression and correlation coefficient.

Results

IBRgB:

BHV1 blocking percent of individual serum,
milk and BTM samples resulting from
systemic vaccination in the three farms
using IBRgB test kit is presented in Table
(1) and illustrated in Figures (1) and (2),
Regression, correlation coefficient and F
test significance between IBRgB antibodies
blocking percent in individual serum and
corresponding milk samples are presented
in Figure (3).
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Table (1): BHV1 Blocking% in Individual Serum, Milk and BTM Samples Collected from
the Three Farms as Assessed by ELISA

Farm | Serum (S) | SE Individual milk (M) | SE B.T.M.
A 97.5% 0.05 | 94.8% 0.44 | 94.9%
B 97.3% 0.18 | 87.0% 1.53 | 95.3%
C 97.0% 0.28 | 90.0% 1 96.1%
°\° 80.00%—

g

Emoo%—

2w

Sample

[OAIBRgE WB-BRgB OIC-IBRgB |

Fig. (1): Mean BHV1 Blocking Percent in Serum, Milk and BTM Collected from the Three
Farms, as Assessed by IBR Gb Test Kit

$9.0% 4

EEREN §

Blocking®%
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Fig. (2): Mean BHV1 Blocking Percent in the Three Farms in Different Kinds of Samples,
as Assessed by IBR Gb Test Kit
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A+B+C-IBRgB
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Fig. (3): Correlation between BHV-1 Blocking Percentage in Individual Serum and Milk
Samples at the Three Farms

r=0.300 (Pearson correlation is significant at the 0.01 level).

F significance = 0.000
BHV1:

BHV1 antibody response of individual
serum, milk and BTM samples resulting
from systemic vaccination in the three
farms using indirect ELISA is presented in

Table (2) and illustrated in Figures (4) and
(5). Regression, correlation coefficient and
F test significance between BHV1 antibody
titer in individual serum and
corresponding milk samples at the three
farms are presented in Figure (6).

Table (2): BHV1 Antibody Response in Individual Serum, Milk and BTM Samples
Collected from the Three Farmsa Assessed by ELISA

Farm | Serum (S) | SE Individual milk(M) | SE B.T.M.
A 90.9 1.99 | 37.8 1.47 | 32.0
B 83.5 2.14 | 50.6 1.45 | 58.3
C 69.5 2.20 | 44.0 1.59 | 59.0

100.00%-

80.00%

60.00%

Elisa%

40.00%

20.00%

0.00%~

Sample

[[@ABHVI ®B-BHVI OC-BHV1 |

Fig. (4): Mean BHV1 Antibody Response in Different Sources of Samples Collected from
the Three Farms, as Assessed ay Indirect ELISA
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Fig. (5): Mean BHV1 Antibody Response in the Three Farms, as Assessed by Indirect

A+B+C-BHV1
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Fig. (6): Correlation between BHV-1 Antibody Titer in Individual Serum and Milk
Samples at the Three Farms

r=0.220 (Pearson correlation is significant at the 0.01 level).

F significance = 0.009

Regression, Correlation and F significance
between IBRgB and BHV-1 antibody titer in
individual serum and milk samples is
presented in Figure (7) and (8)

respectively. Figures show high significant
correlation and regression coefficient
obtained overall between serum and milk
samples of all farms.
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A+B+C Serum

140 1

Serum BHV1

> Observed

9 Linear

Serum IBRgB

Fig. (7): Correlation between Ibrgb and BHV-1 Antibody Titer in Individual Serum
Samples at All Farms

r=0.185 (Pearson correlation is significant at the 0.01 level).

F significance = 0.018

A+B+C Milk

100 1
90
80
70 A
60

50 A

BHV1 Milk

40 A

30 A

20 4 ¢ Observed

10 9 Linear
40 50 60 70 80 90 100

IBRgB Milk

Fig. (8): Correlation between Ibrgb and BHV-1 Antibody Titer in Individual Milk Samples
at All Farms

r=0.242 (Pearson correlation is significant at the 0.01 level).

F significance = 0.003

BVD: Table (3) and illustrated in Figures (9) and

(10). Regression, correlation coefficient
BVD antibody response of individual and F test significance between BVD
serum, milk and BTM samples resulting antibody titer in individual serum and
from systemic vaccination in the three corresponding milk samples at the three
farms using indirect ELISA is presented in farms are presented in Figure (11).
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Table (3): BVD Antibody Response in Individual Serum, Milk and BTM Samples Collected

from the Three Farms as Assessed by ELISA

Farm | Serum (S) | SE Individual milk (M) | SE B.T.M.
A 83.3 213 | 72.2 1.69 | 72.4
B 96.5 1.76 | 70.3 1.32 | 77.8
C 85.8 217 | 521 1.79 | 53.8

3‘ e -

g -~

s s ™™
Sample

| oA eS80 ol-8w |

Fig. (9): Mean BVD Antibody Response in Different Sources of Samples Collected from the
Three Farms, as Assessed by Indirect ELISA

80%-{
60%-
40%-{
20%-

0%

A-BVD B-BVD C-BVD
herd code

Fig. (10): Mean BVD Antibody Response in the Three Farms, as Assessed by Indirect
ELISA

ELISA%
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A+B+C-BVD
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Fig. (11): Correlation between BVD Antibody Titer in Individual Serum and Milk Samples
at the Three Farms

r=0.273 (Pearson correlation is significant at the 0.01 level).

F significance = 0.001

Regression, correlation coefficient and F
test significance between IBRgB antibody
blocking percent, BHV1 and BVD antibody
titer in individual serum and
corresponding milk samples show high
significant correlation and regression
coefficient obtained overall between serum
and milk samples.

Discussion

In ruminants, immunoglobulins
predominantly of the IgG class, are
selectively transported from the maternal
circulation into the mammary secretions
before parturition, ready for ingestion and
absorption in colostrum by the suckling
neonate Husband (1998). The bovine
transfers  large  amount of IgG
immunoglobulins, from the blood stream
across the mammary barrier into
colostrum and milk by a specific transport
mechanism larson et al (1980). Although
antibody concentrations are generally
lower in milk than sera, equivalent test
sensitivity can be achieved by using
different cut-off values or different test
dilutions Pritchard et al (2002).

The present study was designed to evaluate
the vaccination programs in different
commercial dairy farms at three different

provinces in Egypt, a number of different
vaccination and management strategies
were adopted in each herd. Antibody titers
in the three herds against glycoprotein B of
BHV-1 Virus using IBRgB test kit (IDEXX
Laboratories), indirect ELISA test for the
detection of specific antibodies against
local vaccine strain (Abu Hammad strain)
of BHV1, indirect ELISA test for the
detection of specific antibodies directed
against local vaccine strain (Iman strain) of
BVD VIRUS were illustrated and compared
in serum, individual milk and bulk tank
milk samples.

Serum monoclonal antibody titer against
glycoprotein B of BHV1 virus in different
herds indicate that all sampled animals
responded to vaccination properly with
high individual protection level.
Coincidently titers in corresponding
individual milk samples revealed a high
titer in all examined herds as well as serum
samples. Measuring IBRgB blocking
percent in BTM samples which had been
collected at the same time of individual
serum and milk samples collection showed
an antibody titer higher than or close to
those measured in individual milk samples,
indicating that the Herd Protection level
(HPL) is sufficient for BHV1 vaccination.
The present study revealed that, the IBRgB
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antibody titer in BTM may permit an
adequate determination of immune status
of the herd for large scale epizotiological
studies. This result was in harmony with
those obtained by De Wit et al (1998), Van
Wouijckhuise et al (1998), Banks et al
(2000) and Kramps et al (2004).

Statistical analysis showed high regression,
correlation coefficient (significant at 0.01
level) and F test significance (r<0.05)
between IBRgB antibody blocking percent
in individual serum and corresponding
milk samples, so milk could replace serum
into  measuring antibodies  against
glycoprotein B of BHV1 virus to evaluate
the immune status of dairy animal, this
result was in harmony with those obtained
by Nylin et al (2000), Truyen et al (2003)
and Kramps et al (2004).

Serum antibody titer against BHV1 virus
measured with indirect ELISA revealed a
high antibody titer indicating that all
sampled animals responded to vaccination
properly with high individual protection
level this finding concur with the work of
Cho and Bohac (1985), Kramps et al
(1993), Odendaal et al (1997), Graham et al
(1998), Samira et al (2001) and Alvarez et
al (2007). Coincidently titers in
corresponding individual milk samples
revealed a high titer in all examined farms
as well as serum samples, this finding
coincide with that of Wellenberg et al
(1998), Tekes et al (1999) and Ghazy et al
(2007).

Measuring BHV1 ELISA percent in BTM
samples showed an antibody titer higher
than or close to those measured in
individual milk samples titer, indicating
that the HPL is sufficient for BHV1
vaccination. The BHVlantibody titer in
BTM may permit an adequate
determination of immune status of the herd
for large scale epizotiological studies. This
result is in agreement with those obtained
by Frankena et al (1997), Paton et al
(1998), Nylin et al (2000), Banks et al
(2000), Straub (2001), Stahl et al (2002)
and Pritchard et al (2003).

Statistical analysis showed high regression,
correlation coefficient (significant at 0.01

level) and F test significance (r<0.05)
between BHV1 antibody titer in individual
serum and corresponding milk samples,
indicating a close agreement between
antibody titers in serum and skim milk
samples, this result was in harmony with
those obtained by Wellenberg et al (1998)
Graham et al (1998) and Tekes et al (1999).

Relation between IBRgB blocking ELISA
and BHV1 indirect ELISA test results in
serum and milk samples were analyzed
statistically, a high regression, correlation
coefficient (significant at 0.01 level) and F
test significance (r<0.05) between both
tests in serum and milk samples were
recognized. IgB blocking ELISA and indirect
ELISA tests performed equally well
indicating the in-house developed BHV1
antibody ELISA is significant into
monitoring antibody level of both samples.
Similar results were obtained by Truyen et
al (2003) and Kramps et al (2004).

Serum antibody titer against BVD virus was
measured in each herd using indirect ELISA
revealed a high antibody titer indicating
that all sampled animals responded to
vaccination properly with high individual
protection level. Statistical analysis showed
high regression, correlation coefficient
(significant at 0.01 level) and F test
significance (r<0.05) obtained overall
between BVD antibody titer in individual
serum and corresponding milk samples,
milk could replace serum into measuring
antibodies BVD virus to evaluate the
immune status of dairy animal, this result
was in harmony with those obtained by
Niskanen et al (1989) and Niskanen et al
(1991).

Measuring BVD ELISA percent in BTM
samples showed an antibody titer higher
than or close to those measured in
individual milk samples, indicating that the
(HPL) is sufficient for BVD vaccination. The
BVD antibody titer in BTM may permit an
adequate determination of immune status
of the herd for large scale epizotiological
studies, similar results were obtained by
Niskanen et al (1991) Niskanen (1993)
Rossmanith and Deinhofer (1998) Paton et
al (1998) Kramps et al (1999) Graham et al
(2001) Beaudeau et al (2001) Stahl et al
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(2002), Melendez and Donovan (2003) and
Bottcher et al (2003). Routine vaccination
for BVD, suspicion of BVD, housing of
pregnant cows with calves, total number of
cows and the proportion of cows that were
dry were all associated with increased BVD
VIRUS antibodies in bulk milk Humphry et
al (2012).

Comparing of antibody titers against IBRgB
in the three herds showed no significant
difference of IBRgB blocking percent
between the three herds. While, Comparing
of antibody titers against BHV1 using
indirect ELISA in the three herds showed
that, the greatest value of BHV1 serum
antibody titer was recorded in farm "A",
little bit more than farm "B", then farm "C".
While in individual milk samples the high
prevalence was recorded in farm "B", and
the lesser extent was in farm "A". The
different results between IBRgB and BHV1
indirect ELISAs may be explained by
differences in antibody isotype or antibody
avidities in milk as compared with serum,
or by incompatability of the blocking-test
principle with milk samples, same results
were obtained by Kramps et al (2004).

Comparing of antibody titers against BVD
in the three herds showed that, the greatest
value of BVD serum antibody titer was
recorded in farm "B", more than farm "C"
and "A" which have no significant
difference between each other. While in
milk samples the high prevalence was
recorded in farm "A" with no significant
difference with farm "B", and the lesser
extent was in farm "C". The effectiveness of
vaccination and immunoglobulin
concentration in milk may be influenced by
several factors during lactation, the level of
antibodies in milk showed an inverse
relationship to the amount of milk
produced Niskanen et al (1989), acute
inflammation and infection status of the
mammary gland and some physiological
factors such as the number and stage of
lactation Caffin et al (1983), stressful
conditions and corticosteroid treatment
Pastoret et al (1982) impaired selective
transport of IgG in milk.

In conclusion, this work demonstrates that,
the described ELISA's for BHVland BVD

were found to be an effective procedure in
both samples (serum and milk). It involved
simple techniques, and produced results at
least equivalent to the standard SNT with
considerable savings in time and labor. The
milk tests were robust, straightforward to
perform, and suitable for routine
veterinary diagnostic use as an alternative
to sera in lactating animals, but
standardization and harmonization of milk
samples should be a continuous effort for
the detection of antibodies against local
vaccine strains for evaluation of
vaccination strategy in Egypt. Results also
indicate that both "pneumo 3" vaccine used
in both herds "A" and "B" and "Cattle
Master 4" vaccine used in herd "C" are
highly effective in producing immunization
against BHV-1 and BVD infection.
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