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Some factors affecting immune response of sheep
vaccinated with bivalent foot and mouth disease

vaccine
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The ef’fs:ct of bovine viral diarrhea virus (BVDV) infection and Aflatoxine BI
(/.\FBl) on the immune response of sheep vaccinated with bivalent Foot and mouth
disease (FMD) vaccine were studied. Significant decrease in humoral immune response
against the vaccine strains O1/3/93 and A/1/Egypt/2006 accompanied by protection
percentage of 33% against challenged virus 01/3/93 with low values of AOD were
recorded; in sheep previously infected with BVDV one week before vaccination.
Challenging the immunity of sheep both simultaneously infected with BVDV and
vaccinated or infected one week post vaccination against O1/3/93 revealed protection
percentages of 66%. Sheep fed on commercial ration treated with 40pg/kgm ration of
prepared AFB, and challenged at three weeks post vaccination showed protection
percentage of 33%, decrease in antibody titers and low values of AOD. The
immunosuppressive effects of BVDV and AFBI on the immune response of sheep
vaccinated with bivalent FMD vaccine were discussed.
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INTRODUCTION

Foot and mouth disease
(FMD) is a contagious viral
disease  of  cloven-hoofed
animals which has a great
potential to cause sever
economic losses. Due to the
presence  of  complicated
epizootiological field aspect,
FMD is and will remain a
serious economic problem and it
is difficult to be eradicated from
Egypt. In a country in which
control of FMD relies
predominately on vaccination
the stability of the currently
used vaccine in high potency is
the only way to protect
susceptible  animals  against

FMD outbreaks (Farag et al., -

2005 & Abed EL-Rhaman et
al., 2006). Vaccine failures
among dairy and fattening farms
have been recorded under field
conditions. It may be attributed
to different factors either
pertinent to the  vaccine
incompetency to invoke specific
protection or inability of the
vaccinated animal to mount an
adequate immune response.
Buxton et al., 1981, Sharp et
al., 1982, Sharp and Langley,
1983 reported that inadequate
immune response against FMD

vaccination may be attributed to
immuno-suppressive, such as
some parasitic infection as
Toxoplasmosis gondi,
Trypanosoma congolense and
Theileria annulata. Abeer et al.,
2003 found that BVDV had
immune suppressive effects on
sheep vaccinated with
monovalent O1/3/93 inactivated
FMD vaccine. BVDV is the
most immunosuppressive viral
disease; it causes significant
suppression of specific and
nonspecific defense mechanism
against  other organisms
(Zeidan, 1988). Thaxton et al.,
1971., Michael et al., 1973,
Reddy et al, 1984 and
Raisuddin et al., 1990 reported
that  Aflatoxine Bl  had
immunosuppressive effect on
humoral and cellular immune
response. This paper aim to
study the effects of BVDV and
Aflatoxine Bl on the immune
response of groups of sheep
vaccinated = with  bivalent
inactivated gel vaccine and
either infected with BVDV or
fed with commercial ration
treated with Aflatoxine B1.

MATERIALS AND METHODS
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Animals

Forty two male balady rams
of one year old and weighting of
50 to 65 kg were used. The animals
were apparently healthy, free from
external and internal parasites and
they were proved to be free from
antibodies against bovine virus
diarrhea virus (BVDV) and both
serotypes 01/3/93 and
A/1/Egypt/2006 of foot and mouth

disease virus (FMDV).

Viruses

FMD virus

Serotypes 01/3/93 and
A/1/Egypt/2006

Vaccine strains O1/3/93 and

A/1/Egypt/2006 were used for
neutralization test and production
of bivalent FMD vaccine and
tongue epithelium of serotype
01/3/93 was used for challenged
test.

Bovine virus diarrhea virus (BYDV):

BVD virus (Kena strain):
BVD-MD (Kena strain) was used
for experimental infection of
animals according to (Baz, 1982).
BVD (Iman strain):

BVD virus Iman strain was used
for neutralization test according to
Baz (1975). L
Foot and mouth disease vaccine’

Bivalent serotypes 01/3/93 and
A/1/Egypt/2006 of FMDV locally
prepared and tested  binary
ethyleniemine inactivated gel and
saponin adjuvanted FMD vaccine
were used. Rams were vaccinated
with 1 ml of bivalent FMD vaccine
subcutaneously.

Samples

Blood samples were collected from
all groups of animals for cell
mediated studies at 3%, 7th, 14"
and 21* days post vaccination and
1* and 2™ week post challenges.
Serum samples were collected
from all group of rams at weekly
interval in the first four weeks post
vaccination then every two week
up to 18 weeks post vaccination
The sera were inactivated at 56°C
for 30 minutes and stored at —20°C
until used for monitoring the
antibody against O1/3/93 and
A/1/Egypt/2006 of FMD virus.
Rowell Park Memorial Institute,
1640 Medium (RPMI-1640):
RPMI-1640  without  sodium
bicarbonate was supplied by Sigma
Pharmaceutical Company. It was
prepared according to manufacture
direction and used for lymphocyte
transformation test.

Ficol solution:

[t was supplied by Sigma Company
in a liquid form of a density of
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1.077 gm consisted of 57gm Ficol
400 and 9 gm diatizoote dissolved
in 100ml distilled water.

Mitogens:

Concanavallin-A: It was supplied
by  Biochromk-1224,  Berlin,
Germany and used for the in vitro
lymphocyte blastogenesis assay.
According to manufacture
direction, Concanavallin-A was
diluted with RPMI-1640 complete
medium.

4, 5 dimethyle thiazol-2-y1, 2,5-
diphenyltetrazolium  bromide
(MTT)

MTT was supplied by Sigma
Company and used to estimate the
activity of  the various
dehydrogenase enzyme in active
mitochondria of activated
lymphocytes.

Sodium dodecyle sulphate (SDS):
It was supplied by Sigma Company
and used for  lymphocyte
transformation test.

Production of Aflatoxin by A.
flavous

Aflatoxin was produced according
to the method of EL-Tahan, 1996.
Infection of the commercial
ration:

Commercial ration” was infected
with  filtrate of A. flavus
NRRL2999, which was grown on
yeast extraction media. The filtrate
was mixed .thoroughly with ration

in plastic bags. The final
concentration of sAFB1 in infected
ration was 40ug/kgm.

Serum neutralization test

The micro-neutralization test was
carried out according to OIE
Manual (2000) based on the
method described by Golding et
al, (1976) wusing BHK-2]
monolayer cells and O1/3/93 and
type O outbreak FMD virus isolate.

EXPERIMENT AND RESULTS
Out of forty two rams,

thirty six rams were divided into
six groups, six of each as follows.

“Group 1: Vaccinated one week

post experimentally infection with
virulent strain of BVDV.

Group 2: Vaccinated one week
pre-experimental infection with
virulent strain of BVDV.

Group 3: Simultaneously infected
with virulent strain of BVDV and
vaccinated with bivalent serotypes
01/3/93 and A/1/Egypt/2006 of
FMD virus.

Group 4: Vaccinated only with
bivalent FMD vaccine.

Group 5: Fed on commercial
ration treated with 40pg/gm ration
of prepared Aflatoxin By

Group 6: Fed on commercial
ration free from AflatoxinB,.
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Three animals from the above five
groups were challenged against
type O1/3/93 FMDV at three
weeks post vaccination.

The last 6 rams divided into two
groups three in each. They were
used as control groups of challenge
virus of Foot and mouth disease
serotype 01/3/93 during
challenged test.

Table 1 showed duration of
neutralizing antibody titers against
the two vaccine strains 0/1/93 and
A/1/Egypt/2006 of foot and mouth
disease virus (FMDV) of different
groups of rams vaccinated with
bivalent FMD vaccine and infected
with BVDV.  Sharp drop in
antibody titers detected in rams
infected with BVDV one week
before vaccination.

The duration of antibody
titers detected in rams of group 5
fed on ration treated with Aflatoxin
1 with concentration of 40pg/kgm
ration was illustrated in table 2.
Lowering in antibody titers against
the two vaccine strains O/1/93 and
A/1/Egypt/2006 were detected in
animals of group 5 in comparison
with UN fed control group.

Table 3 represents the
protection percentages of
challenged  vaccinated  rams
infected with BVDV. 33%
protection against serotype
01/3/93 whereas, rams
simultaneously  vaccinated and

infected or infected with BVDV
one week post vaccination
recorded protection percentage of
66%.

Rams fed on commercial
ration treated with 40pg/kgm
ration of prepared Aflatoxin B, and
challenged at three weeks post
vaccination showed protection
percentage of 33% table 4.

Cellular immune response
expressed as Delta optical density
of rams vaccinated with bivalent
FMD vaccine and infected with
BVDV and challenged with
serotype O1/3/93 of FMDV were
tabulated in table S.

Table 6 illustrated cellular
immune response expressed as
Delta optical density of rams fed
on ration contains 40pg/kgm ration
in comparison with UN fed control

group.
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Table 1: Neutralizing antibody titers expressed as log;o TCIDs, of different mqoz_uw of rams vaccinated with bivalent FMD
vaccine and infected with BVDV

Mean neutralizing antibody titers against seotype O1/3/93 and A/1/Egypt/2006 of FMDV strains expressed as
uom_o ._.,O_,Umo
Weeks post vaccination

Groups of 0 1 2 3 4 6 8 10 12 14 16 18

nms 0| A lo|A|ojalo|lAalo|a|l|o]|Aa]o|la|oO|a|l]O |O]JA]O]|A|O] A
| Group1 p1s| 03 | 03| 03 [0as|os |06 | 075 |075{09 |105 | 1.05 o6 |06 | 03 | 03| 015 |04sfo1s Jous | 015 | 00 [ 00| 00
| Growp2 |03 | 03 | 0as| 06|06 [079 09 | 105 |12 | 12{1.35 | 1.35 |1.0s| 1.05 [ 0.75 | 0.6 | 0.3 |03 Jo.15 Jo.15 | 0.0 | 0.0 | 00| 00
| Group3 15| 03 | 06 | 075|075 |09 |ros | 12 |12 {135} 15 | 15 1.8 | 1.8 | 135 [ 15| 12 12 | 09 09 | 03 | 06 [03 | 03
moia.. 03| 04s| 07s| 09|09 |1os| 12| 13515 165/ 1.8 [ 195 22524 | 21 |21 | 18 18 | 15|15 | 12 | 12 [ 06| 075
Lgroun (&)

Group 1 rams infected with BVDV one week before vaccination

week post vaccination
Group 3 rams simultaneously infected with BVDV and vaccinated with bivalent FMD vac

Group 4 rams only vaccinated with bivalent FMD vaccine

Group 2 rams infected with BVDV one

-
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Table 3: Protection percentage of groups of rams infected with BVDV one Weel

before vaccination and challenged against 01/3/93 FMD virus

Group lchallenged rams infected with BVDV one week before vaccination.
Group 2 challenged rams infected with BVDV one week post vaccination.

PR E Primary and secondary lesions Protection\\
Groups Primary Secondary percentage

e lesion lesion

 Group | 2/3 23 3%

| Group? 173 113 66%
Group 3 13 13 66%
Group 4 0/3 0/3 100%

Control group 3/3 33 0%

Group 3 challenged rams simultaneously vaccinated with bivalent FMD vaccine and infected wig,

BVDV.

Group 4 challenged rams vaccinated only with bivalent FMD vaccine as control vaccine.
Control group: rams infected only with serotype 01/3/93 as FMD virus control.

Table 4: Protection percentage of vaccinated groups of rams
fed on different rations and challenged against

01/3/93 FMD virus
Primary and secondary lesions Protection
Groups Primary lesion Secondary lesion percentage |
Group 5 2/3 203 3% |
Group 6 *1/3 0/3 100% |
Control 33 33 %
l__ group ; |

Group 5 challenged vaccinated rams fed on A

Group 6 challenged vaccinated rams fed on ration free from AFBIn
Control group  challenged non vaccinated rams fed on ration free from AFBI

+| primary lesion at the site of inoculation

FB! ration contains 40ug/kgm ration
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Table 5: Cellular immune response expressed as Delta optical
density of rams vaccinated with bivalent FMD vaccine
and infected with BVDV and challenged with serotype

01/3/93 of FMDV.
Group Mitogen AOD of samples using different Mitogens
number | and virus Days post vaccination week post
used challenged

3% day | 7" day | (4™ day | 2ldays | 1™ week | 2 week

Group 1 PHA 0.150 0.169 0.181 0.200 0.230 0.205
FMDV 0.160 0.180 0.193 0.215 0.248 0.269

Group 2 PHA 0.195 0.315 0.375 0.390 0.400 0.341
FMDV 0.230 0.335 0.390 0.418 0.430 0.395

Group 3 PHA 0.190 0.310 0.370 0.385 0.399 0.350
FMDV 0.220 0.343 0.400 0419 0.439 0.400

Group 4 PHA 0.250 0.360 0.410 0.443 0.475 0.400
FMDV | 0.271 0.385 0.435 0.460 0.492 0.430

Group 1: Rams vaccinated with bivalent FMD vaccine and infected with BVDV one week pre-
vaccination.

Group 2: Rams vaccinated with bivalent FMD vaccine and infected with BVDV one week post-
vaccination.

Group 3: Rams simultaneously vaccinated with bivalent FMD vaccine and infected with BVDV.
Group: 4: Rams vaccinated only with bivalent FMD vaccine.

Table 6: Cellular immune response expressed as Delta optical
density of rams fed on different rations

Group | Mitogen AOD of samples using different Mitogens
number | and virus Days post vaccination week post
used
challenged
3[d 7lh 14!]’\ 21 1sl 2nd

day | day | day | days | week | week

Group 5| PHA [0.200| 0.180 | 0.190| 0.195 [ 0.215 | 0.187
FMDV |0.145] 0.159 [ 0.195] 0.219 | 0.215 | 0.200

Group 6 | PHA | 0.225 | 0.256 | 0.291 | 0.345 | 0356 | 0301
Control | TMDV [0.215 | 0.230 | 0.327 | 0.370 | 0.385 | 0325

Group 5: Rams vaccinated with bivalent FMD vaccine and fed on prepared AFB lration containing
40ug/kgm ration ‘ . ~
Group 6: Rams vaccinated with bivalent FMD vaccine and fed on commercial ration free from
AFBI

FMDV: Foot and mouth discase virus PHA: Phyto Haem Agglutinin (non specitic Mitogen).
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DISCUSSION

. Successful vaccination
against viral disease comes in a
part through controlling and
reducing the incidence of the
infectious  diseases.  Effective
vaccination is due to its ability to
stimulate a balanced immune
response involving both humoral
antibody and cell mediated
immunity, long duration of
immunity and induction of mucosal

immunity (Ada, 1996, and
Pringle, 1996).
Failure of  effective

vaccines has associated with many
factors such as: 1) concurrent
infection of the recipient animal

with  immunosuppressive  viral
infection as IBRV, parainfluenza-3
and BVDV  (Olsen  and

Krakowaka, 1984, Eskara and
Splitter, 1997). 2) Some parasitic
infection as Toxoplasmosis Gondi,
Trypanosoma Congolense and
Theil-"ia Annulata. 3) Mycotoxins
throvzh  consumption of ration
corizin  mouldy grain  which
constitutes a high source of
mycotoxins that induce depressing
of cell mediated immune function
and reduce immunoglobulin and
complement production (Buxton et
al, 1981, Sharp et al, 1982,

Sharp and Langley, 1983, Koller,

1979).

So far, an attempt to
investigate the effect of bovine
virus diarthea virus (BVDYV)
infection and Aflatoxine B]

(AFB;) on the immune response of
groups of sheep vaccinated with
bivalent vaccine of serotypes
01/3/93 and A/1/Egypt/2006 of
foot and mouth disease (FMD)
virus were studied.

Regarding to the effects of

BVDV infection on humora]
immune response of vaccinated
rams, the present study

demonstrated that sheep infected
with BVDV one week before
vaccination revealed low
neutralizing antibody titers (0.3-
1.05 and log;, TCIDsp) against both

serotypes  A/1/Egypt/2006  and
01/3/93 and the titers remain under
the  protective  level (1.2

logioTCIDsg) at all time of the
experiment, protection of 33%
against challenged virus O1/3/93
was also recorded at three weeks
post vaccination.

Rams simultaneously
vaccinated and infected with
BVDV or infected one week post
vaccination detected slight
decreased in neutralizing antibody
titers during the first four weeks
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post  vaccination. Neutralizing
antibody titers of protected levels
against the two serotypes of the
vaccine strains were recorded up to
12 weeks in. simultaneously
infected and vaccinated sheep;
whereas sheep infected one week
post vaccination detected protected
neutralizing antibody titers up to 6-
8 weeks post vaccination. 66%
protection against challenged virus
0O1/3/93 was also recorded at three
weeks post vaccination in both
groups of rams, these results agree
with Kardiassis et al., 1964,
Wisniewski, 1962, Zeidan, 1988,
Eskara and Splitter, 1997, Abee«
et al., 2003 who found that vaccine
failure has been associated with the
concurrent  infection of the
recipient animal with BVDV.

The effects of DBVDV
infection on cellular immune
response of rams vaccinated with
bivalent FMD vaccine and infected
with BVDV either one week pre or
post vaccination and/or
simultaneously - infected  and
vaccinated revealed decreased in
AOD started from the 3" day up (o
14 days post vaccination. Similar
results were obtained by
Muscoplate et al, 1973, Iman
Hassen 1993, Abeer et al., 2003
who ~found that the immuno
suppressive effect of BVDV on

vaccinated sheep either infected
pre and or post vaccination is
mainly due to the replication of
BVDV in lymphocytes and
monocytes of infected animals as
the virus was recovered from their
Buffy coat, the authors added that
infect lymphocytes and monocytes
with BVDV might impair their
proliferate response and altered
their function. -

Regarding to the effects of
Aflatoxin Bl on the immune
response of rams vaccinated with
bivalent FMD vaccine the present
results revealed that rams fed on
ration contains Aflatoxin Bl of
40ug/kgm ration detected
neutralizing antibodies of low titers
against the two vaccine strains with
its short duration in comparison
with the control group. These
results could be explained the
suppressive effect of Aflatoxine
Bl, and the explanation is
supported by Fernandez et al.,
1997 who suggested that AFBI
causes a failure in acquired
itnmunity  system of lambs by
decreasing antibody producing and
altering serum profile proteins.
Tung ct al., (1970) reported that
Aflatoxinl had harmful eftects on
humoral immune response through
specific activation of lysosomes
which  in turn act  on



€AY

Farag, M.A et al...

immunoglobulins and results in
their bolishing. Edwards et al,,
1971 reported that Aflatoxin has a
destructive  effect on  the
immunoglobulins synthesis tissues
by bursa and spleen.

The results of cellular
immune response of rams fed on
ration contains Aflatoxinl of
40ug/kgm ration revealed that low
values of AOD estimated at 3
weeks post vaccination and 1% and
2" weeks post challenges. These
results supported by Soos and
Tuboly 1983, Singh and Arora
1989, and Michael et al., 1973
who reported that Aflatoxinl act
on suppression antigen processing
through its toxic effect on the cell
of the reticuloendothelial system
which  are  represented by
macrophages. The authors added
that Aflatoxinl inhibits various
functions of  T-lymphocytes,
impairing the immune responses of
the host and affects various
lymphoid cells including
macrophages, which play an
important role in the host
resistance to foreign agents and
immune responsiveness.

The final conclusion of this
represented study is that 1): Avoid
vaccination of animals with
bivalent FMD vaccine if animals
infected with BVDV. Control

immunosuppressive  effect
BVDV through applying nationg,
vaccination regime against BVDy
2): Avoid consumption of a
mouldy contaminated ration whers
the mycotoxins  exceed the
permissible limit induceg
immunosuppressive effect in fog
and mouth disease vaccinateq
rams. So, we recommended that
qualitative and quantitative
mycotoxicological analysis of the
ration must be applied before
feeding of animals and the
concentration of AFB1 should not
be exceeded 10ug/kgm ration
according to FDA, the ration
should be  treated.  Those
precautions are to avoid the
vaccination failure under field
condition.
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