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ABSTRACT

The current study was conducted for the developing the vaccinal product with patent name,
Pneumo-4, a combined inactivated respiratory virus vaccine adjuvanted with al- hydragel using
immunestimulatory complex (ISCOM) in the form of Quill-A saponin.

This study was performed by preparation of three formulae of Pneumo-4 vaccine (adjuvented
with Al-hydra-gel) and pneumo-s (adjuvented with Quill-A saponin only) while the third was
Pneumo-s gel. (adjuvented with Al-hydra-gel incorporated with Quill-A saponin).

For evaluation of the prepared vaccine formulae, testing of purity, safety as well as potency
and using of laboratory animals and apparently healthy calves.

This study proved that the three formulae of the prepared vaccines were pure and fully safe
to be used in calves without any local or systemic post vaccinal reaction.

Serological investigation using serum neutralization test and ELISA revealed that the
vaccinated calves developed serum neutralizing antibody against all fractions of the prepared
vaccine. This study proved that the prepared formulae of vaccines (Pneumo-s gel) giving a long
lasting duration of immunity extends up to 30 weeks post vaccination and higher than of the

locally produced pneumo-4 vaccine which giving up to 24 weeks only.

The best of choice is the vaccine formulae, which contains Al-hydra-gel participated with
Quill-A saponin, as it is a balanced formulae and being pure, fully safe and highly potent and is

recommended for field application for bovine.

INTRODUCTION

Bovine  pneumo  enferitis  complex
syndrome continuous to be a major enemy to
beef and dairy industries of paramount
economic importance because of losses and
high death rates. So, respiratory and enteric
diseases are often cited as the significant cause
of economic losses probably more costly than
all other diseases (1,2).

Several viruses linked to development of
Pneumo-enteric complex syndrome including,
bovine viral diarrhea (3), infectious bovine
rhino-tracheitis (4) and Para influenza 3
viruses (5).

Moreover, Bovine respiratory syncytial
virus (BRSV) was also incriminated as a major
viral, causing of respiratory disease in cattle
with closal impact (6).

In Egypt since the mid of last century,
much attention was drawn to these viral
infection as the most significant causes of
great economic losses due to high mortalities,
abortion and persistent infection, particularly
in newly borne calves, prolonged feeding
periods, severe weight loss and highly costs of
treatment and prevention program (7,8).
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There is no another choice for using of
vaccine for control of pneumo-entritis
complex syndrome, where the vaccination is
by far the most efficient and cost effective
method for controlling such viral infections.

A locally combined inactivated respiratory
virus vaccine, Pneumo-4 adjuvented with Al-
hydra -gel is already produced. Aluminium
hydroxide gel is a mineral salt adjuvant, but
the using of adjuvant is to maximize the
effectiveness of poorly immunogenic viral
antigens and for obtaining a great
enhancement of the immune response. The use
of immunostimulatory complex in form of
Quill-A saponin to incorporate the vaccine
formulation  for getting a  maximum
enhancement of the animal Immune response
to vaccination.

So, the aim of this study was the upgrading
of already produced pneumo-4 vaccine by
using Quill-A saponin as an
immunostimulatory  complex incorporated
with al-hydra-gel in a newly developed
vaccine formula for enhancement the
immunogenicity of viral antigens for
combating and controlling such viral infection

with strong immune response and long lasting
immunity.

MATERIAL AND METHODS
Viruses
Bovine viral diarthea Virus (BVDV)

Egyptian Bovine Viral Diarrhea Virus
"Iman-strain" with a titer of 7 logs 19 TCIDsg
/ml.

It was firstly isolated at Tahrir province (9).
Infectious Bovine Rhinotracheitis (IBR)

A reference Egyptian strain of Infectious
Bovine  Rhinotracheitis  Virus (IBR)

"AbouHammad Strain ", with a titer of 8 logyo
TCIDsg /ml, was isolated and identified (4).
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Para-Influenza 3 Virus (PI-3)

A reference Egyptian strain of Para-
Influenza 3 "strain 45" with a titer of 8 logy,
TCIDso/ml, it was firstly isolated and
identified (10).

Bovine Respiratory Syncytia Virus (BRSV)

Bovine Respiratory syncytia Virus (BRSV)
strain 375L, with a titer of 6 log;y TCIDsy/ml
was kindly supplied by Smith Kline Beecham,
Animal health Nordon laboratories, U.S.A.

All viruses were propagated and adapted,
and titrated on Madin Darby Bovine Kidney
(MDBK) cell culture. MDBK cell line has
been proved to be free from any adventitious
agent, especially non-cytopathic strain of
bovine viral diarrhea virus (BVDV) by using
of Infectivity method (11).

All viruses were gently supplied by Rinder
Pest like Diseases Research Department,
Veterinary Serum and Vaccine Research
Institute (VSVRI), Abbassia, Cairo.

Inactivators

Ten percentage of Binary Ethylene amine
(BEI) was used as virus inactivators.

It was prepared by 99% of 2-bromethylene
amine hydrobromide (BEI) (Br CH,CH, NH,
HBr) of molecular weight 204.9 dissolved in
alkaline solution of sodium hydroxide (NaOH)
N/15 and incubated at 37°Cin water bath for 1
hour, it was used as 1 N/ virus inactivator in
vaccine preparation.

It was obtained from Panreac, Sintesia,
Quimica, SA. and was used according to
previous method (12).

Sodium thiosulphate

Sodium thiosulphate pure pentahydrate
(Na38303—5HgO)—Lobachmie—PVT.LTD,
Mumbai-India, It was prepared as 20%
solution and added to the inactivated virus
solution to stop the action of BEL

Merthiolate (Thiomersal)

It was used as vaccine preservative, used
as (0.1 % in double distilled water) after
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sterilization by autoclaving. It was used as a
final concentration of 1:10,000.

It was obtained from park scientific limited

north Hampton, M.K,
(C:Hs5Hg.S.CsH4COONa).
Adjuvants

Aluminium hydroxide gel (Al-hydra- gel)

Al-hydro-gel (2%gel Hanil limited London
U.K.)

It was used at 30% final concentration.
Quil-A Saponin

It was obtained as a powder from Super
FosBiosector a/s Denmar /T and used as 10%
solution in double distilled water in vaccine
preparation (13,14). It was kept overnight at
4 C then filtered through Seitz filter (EKs) and
used as 0.34 mg/Iml of vaccinal dose.

Preparation  of  combined
respiratory viruses’ vaccine

The prepared combined inactivated
vaccine, containing of BVDV, IBR, PI-3 and
BRSV, was prepared (15).

Virus inoculation

inactivated

All viruses were initially propagated for 5
successive passages in Madin Darby Bovine
Kidney (MDBK) cell culture. Each virus
suspension was harvested when inoculated cell
culture showed 70% Cyto-Pathic Effect (CPE),
by rapid freezing and thawing at 37°C (16).

Virus inactivation

Each harvested virus was inactivated by
addition of 10% of 0.1 molar of Binary
Ethylene Imine (BEI) with stirring at 37°C for
optimum times of each virus (12, 15, 17,).

Then adding sodium thiosulphate 20%
with a final concentration 2% to stop the
action of BEL The inactivated viruses was
mixed in equal volumes under aseptic
condition so that each vaccinal dose should
contain at least the following titers:

BVD: 10°TCIDsp/ml, IBR: 10° TCIDsy/ml,
PI-3:  10° TCID50/ml and BRSV:
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10°°TCID50/ml  according  to
recorded method (18).

previously

Vaccines formulation

Three types of vaccine formulation were
used as follows:-

Formulated vaccine,
hydra-gel

adjuvanted with Al-

The vaccinal virus's suspension was mixed
at together with 30% of aluminum hydroxide
gel, Al-hydra-gel solution and stirred on a
magnetic stirrer for obtaining a homogenized
solution and termed as pneumo-4 gel vaccine.

Formulated inactivated respiratory viruses
vaccine with Quil-A saponin

It was carried out by adding of Quil-A
saponin to the fore mentioned mixed
inactivated  respiratory  viruses  vaccine
,adjuvanted at a concentration of 0.34mg
Quil-A saponin per ml of vaccinal dose
according to previously cited method (13,19),

this formulated vaccine termed as pneumo-4-
S.

Formulated inactivated respiratory viruses
vaccine with Al-hydra-gel and Quil-A saponin

Addition of Quil-A saponin to previously
formulate inactivated respiratory  viruses'
vaccine adjuvanted with Al-hydra-gel at a
concentration of 1 mg saponin per vaccinal
dose (1ml of vaccinal dose following the cited
method (13, 19).

Then the pH was adjusted to 7.9 and
thiomersal was added as vaccine preservative
at a final concentration 0.001% for each of the
fore mentioned formulated vaccines. The final
vaccine product was aseptically distributed in
sterile  bottles of 100ml capacity, (of 20
vaccinal doses) then capsulated and labeled.

Evalution of the prepared combined inactivated
respiratory viruses' vaccine formula

Purity test (sterility test)

Product testing numbers 113-26, 27, 30 for
testing the freedom of the three formulae of
combined inactivated respiratory  viruses
vaccine, was done (tabled) by culturing random
samples of such vaccine formula on tryptose
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phosphate broth, thioglycolate media, Sabaroud
agar media and PPLO media.(18).

Safety test
In laboratory animal

It was conducted in adult albino Swiss mice
of total number 30 mice {injected intraperitonil
(I/P) or intracranial (I/C) with 0.1ml dose for
cach} and guinea pigs injected (I/P) with 0.5ml
dose for each (20). All animals were kept under
observation for 15 days post inoculation for
detection of any abnormalities (table 2).

In the original host (calves)

Safety tests in calves was achieved using
eight apparent healthy male adult calves free
from antibodies against the viruses included in
vaccine. Each formula of the prepared
combined inactivated Respiratory vaccine
(pneumo- 4 gel and pneumo-4-s and pneumo-4-
s gel), two calves were used for each formula,
inoculated intramuscularly with 10 times of the
vaccinal dose (50ml), (18) of product testing
code number 113:41, two calves were
inoculated with 50ml of physiological saline
solution at the same time and kept under strictly
observation as non-vaccinated control.

All animals were kept under observation for
2 weeks post inoculation.

Potency test

Potency evaluation of the prepared
combined inactivated Respiratory Viruses
vaccine was carried out (21).Total of twelve,
cross. Breed (local and fresian. Holeshtein
hybrid).Adult male apparently healthy calves of
around 9 months old, were used in this study,
all calves were housed in a special isolator and
free from antibodies (Veterinary Serum and
Vaccine Research Institute).

The animals were randomely assigned into

4 groups each group.consists of 3 calves as
follow:

Group 1: Pneumo -4 vaccinated group

Each calf of this group was vaccinated by
I/M inoculation with Sml pneumo-4 vaccine
(locally  produced combined inactivated
Respiratory Virus Vaccine adjuvanted with
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aluminum hydroxide gel, by two doses, two
weeks apart.

Group 2: Pneumo- 4 S vaccinated group

Each calf of this group, was vaccinated
with combined inactivated Respiratory viruses
vaccne adjuvant with Quil-A saponin, with
5Sml inoculated I/M in 2doses two weeks apart.
Group 3: Pneumo-4 S gel vaccinated group

Each calf of this group was vaccinated

with  prepared  combined  inactivated
Respiratory ~ viruses  vaccine  adjuvant
inactivated ~ Respiratory  viruses vaccine

adjuvant with the participated al. hydra-gel
with Quil-A saponin, and inoculated with 5ml

I/M by 2 doses 2 weeks apart as in group 1 and
2

Group 4: Non vaccinated control group

This group consisted of three calves, kept
as a non vaccinated contact control group.

Sampling

Blood samples were obtained from all
groups for serum separation before vaccination
(Zero time), then at the day of booster
vaccination (2weeks post 1st vaccination, then
at 2 weeks regular intervals for 36 weeks. Sera
were collected and inactivated at 56°C for 30
minutes in a water bath to destroy most of its
viral inhibitory activity, then stored at - 20°C
until assayed for evaluation of immune
responses and duration of immunity.

Serological investigation
Serum neutralization tests (Beta procedure)

Serum neutralization test was used for
detection of specific neutralizing antibodies
against each antigen fraction contained by the
formulae of the prepared vaccines. S.N.T was
carried out using the micro-titer technique
(Beta procedure) (22, 23). The serum
neutralizing antibody titers of the tested sera
were expressed in log;p TCIDsg/ml following
the calculation formula (24).

Enzyme linked Immunosorbent assay

It was performed as described previously
(25-27).
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RESULT AND DISCUSSION

Bovine viral diarrhea virus (BVDV),
Bovine herpes virus-type 1 or Infection bovine
rhinotrachetitis virus (IBR), para-influnza-3
and bovine respiratory syncytial (BRSV) virus
have been all incremented in the etiology of
Pneumoentritis complex syndrome which is
considered a great problem in cattle industry
as proved in Egypt (32-34).

So, vaccination is by fact, the most
efficient and cost effective method for
controlling infectious diseases particularly
viral diseases. In addition the use of vaccine,
which continue till now to be a basic tool to
reduce the risk of infection, basically it
produces a prophylactic broad spectrum of
protection against a range of viral agents, and
high level of specific antibodies prior to
infection may ensure reduced risk of disease
for obtaining life survival of animals (335).

In fact, the ideal vaccine to be used, should
be cheap, stable and available for mass
vaccination, at the same time it must be safe,
sterile, potent and should be free of any
adverse side effect either locally at the site of
inoculation or systemically.

In addition to the requirement listed above,
the ideal vaccine for active immunization
should therefore induce strong immunization
with long lasting duration of prophylactic
protection. This required part of an ideal
vaccine, entirely dependent on the choosing of
adjuvant (36, 37).

So the aim of this work was the using of
advanced  innovative immunostimulatory
complex Quil-A sponin plus al-hydra-gel to
upgrade of locally produced and registered
inactivated combined respiratory  viruses
vaccine (pneumo-4).

Regarding, the evaluation of the prepared
formulae of the combined inactivated vaccine,
in the form of pneumo-4 (vaccine adjuvanted
or pneumo-s formula adjuvanted with saponin
only) and finally pneumo S- gel (formulae of
vaccine adjuvanted with Quil-A saponin pluse
alhydra-gel). All formulae of vaccines were
tested (18, 20).
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Purity test of the prepared 3 formulae of
vaccines (Table 1) showed complete absence
of any bacterial, fungal or mycoplasma
contamination. Also, the results purity tests
revealed that the prepared 3 vaccines were also
free from any extraneous viral contamination.
Table 2 showed the safety of the different
formulae of the vaccine showed neither local
nor systemic post vaccinal reaction. When
inoculated with 10 times the vaccinal dose
were obtained. All these results come in
agreement with those obtained by several
researchers (38-40).

Regarding the potency evaluation of the
prepared vaccine formulae, the estimation of
the immune response was carried out by
serological tests includes serum neutralization
test (Table 3) and ELISA test (Table 4).

The obtained results in Table 3. showed
that the mean serum neutralizing antibody
titers developed in vaccinated calves with the
prepared vaccine formulae, as in group 1
which vaccinated by pneumo-4 vaccine
(adjuvanted with Al.hydra.gel).

The protective level of SNT titer start from
4 weeks post 1st vaccination and reach the
peak at the 8 2.0, 2.20, 2.20 and 2.0, As
expressed in loglO against BVD, IBR, PI-3
and BRSV respectively, in calves vaccinated
with locally produced pneumo-s gel vaccines
(group 3).

While protective SNT titer start from 4
weeks post 1st Vaccination and reach the peak
at the 8 1.85, 1.90, 1.90 and 1.75 as expressed
in logl0 against BVD ,IBR ,PI-3 and BRSV
respectively, in calves vaccinated with locally
produced pneumo-s vaccines (group 2)

Otherwise the protective of SNT titer start
from 4 weeks post 1st Vaccination and reach
the peak at the 8 2.00, 2.20, 2.05 and 2.00.. as
expressed in logg against BVD, IBR, PI-3 and
BRSYV respectively in calves vaccinated with
locally produced pneumo-4 vaccines (group 1)
the current findings was also obtained by
several authers (41,42).

Similar magnitude of SN antibody
responses to BVD, IBR, PI-3 and BRSV was
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obtained sufficiently to protecte and combate
of infection of such viruses of calves
vaccinated with locally produced pneumo-4
vaccines (15,43), but its peak reached after 6
weeks post vaccination and remained for more
than 6 months post vaccine. Regarding to the
duration of immunit, induced by the pneumo-S

gel vaccine, it lasts for 8 months post
vaccination.

Similar results were obtained by ELISA
(Table 4) which showed the highest level of
S/P ratio (2.60, 2.50, 2.40 and 2.60) in cattle
vaccinated with Pneumo-S gel by the 8 while
other groups showed S/P ratio (2.20, 2.25,
2.15, 2.10 and 2.00, 1.90, 1.90, 1.75) in cattle
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vaccinated with
respectively.

Pneumo-4 and Pneumo-S

From the above results, the use of
Pneumo-s-gel vaccine prolonged the period of
immunity about 6 weeks over the period of
immunity induced by Pneumo-4 vaccine.

So, it could be concluded that the
incorporation  of Quil-A  saponin  with
Al.hydra-gel as immunostimulant complex
(ISCOM) develops strong immune response
with long lasting duration immunity up to
more than 30 weeks post vaccination and is the
best of choice for using in field application.

Table 1. Sterility of the different prepared inactivated respiratory viruses vaccine formulae

Used media

Tryptose  Thioglycolated Sabaraud's PPLO
Vaccine formula phosphate  media at 37°C media at 25°C (Mycoplasma
broth at 37°C  for 7 days for 7 days media)
for 7 days
Pneumo-4-gel adjuvanted No growth No growth No growth No growth
with Al.hydra.gel
Pnemo-4-S adjuvanted with No growth No growth No growth No growth
saponin
Pneumo-4-S-gel adjuvant No growth No growth No growth No growth

with Quil-A saponin

Table 2. Safety tests

Animal

Observed

Laboratory animals

Mice Guinea pig Original host (calves)
Body temperature - Negative 38.5'C

Local reaction Negative Negative Negative
Systemic reaction Negative Negative Negative
Clinical signs Negative Negative Negative
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Table 3.Mean serum neutralizing antibody titers against BVDV, IBR, PI-3 and BRSV in
sera of calves following vaccination with pneumo-4, Pneumo-S and Pneumo-S gel
vaccines

Mean serum neutralizing antibody titres expressed in log 10
WPV Pneumo -4 Pneumo-S Pneumo-S gel
BVDV IBR PI3 BRS BVDV IBR PI3 BRS BVDV IBR PI3 BRS
Oday 035 030 020 030 02 03 03 025 03 030 030 025

¢ 055 060 065 040 05 06 06 055 070 0.80 0.75 0.70
e 155 170 1.77 130 12 150 150 140 1.60 1.70 145 155
6 190 21 205 190 140 160 1.70 190 2.00 220 1.90 2.00
8 200 220 2.05 200 1.85 190 190 175 2.10 220 220 2.00
10 200 205 200 190 175 170 1.70 1.60 2.00 2.10 2.00 1.90
12 1.85 1.95 190 190 145 150 1.40 140 190 200 1.80 1.90
14 1.65 177 160 1.60 120 125 130 125 1.85 200 190 1.80
16 150 1.60 155 140 095 1.00 1.10 1.15 1.65 190 1.80 1.45
18 140 150 1.45 1.40 090 070 0.65 070 150 1.70 1.70 1.75

20 133 130 130 132 090 0.60 055 055 140 1.70 175 1.65
22 115 1.20 115 105 060 050 040 030 1.40 1.60 150 1.45
24 0.90 090 075 070 0.60 030 030 030 1.25 145 145 1.35
26 060 070 0.65 055 030 025 030 020 1.15 130 1.15 1.25
28 030 030 030 040 025 030 030 020 090 090 0.85 0.90
30 025 030 030 025 030 030 020 025 090 0.70 0.70 0.65
32 030 030 020 025 030 030 025 020 060 045 040 040
34 030 030 030 020 020 025 030 030 030 030 025 030
36 030 025 020 030 030 025 030 030 030 030 030 030

WPV= week post vaccination

*= just before 1st vaccination.

**=2nd dose of vaccination.

Control group showed no protection neutralizing antibody titers.

N.B.

Minimum acceptable titer of protective level expressed in logo antibody against
BVDV =0.9 (28).

IBR = 0.6 (29).

PI-3 = 0.6 (30).

BRSV = 0.6 (31).
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Table 4. Mean S\P ratio of ELISA to BVDV, IBR, P1-3 and BRS antibodies in sera of calves
following vaccination with pneumo-4, pneumo-S and Pneumo-S gel vaccines

Mean S\P ratio of ELISA
WPV Pneumo -4 Pneumo-S Pneumo-S gel
BVDV IBR PI3 BRS BVDV IBR PI3 BRS BVDV IBR PI3 BRS
Oday* 020 0.10 020 0.10 0.10 0.15 0.10 0.10 015 610 030 025

2n 0.60 070 0.65 050 070 0.65 0350 0.60 0.70 0.60 0.75 0.70
4 L70 175 1.80 150 150 1.55 1.60 1.65 180 1.70 175 1.75
6 200 220 215 195 170 1.65 1.75 1.80 220 210 1.90 2.00
8 220 225 215 210 200 1.90 1.90 1.75 2.60 2.50 2.40 2.60
10 230 215 220 200 215 170 170 1.60 270 2.60 2.70 2.55
12 210 190 2.00 195 195 1.80 1.70 1.80 2.60 240 2.65 2.50
14 200 225 120 210 1.80 1.85 1.70 1.65 250 245 150 1.40
16 190 185 195 1.70 1.75 170 1.60 1.65 220 2.10 210 2.10
18 L70  1.60 175 1.60 1.60 140 1.65 1.50 190 1.85 1.80 1.95
20 150 110 120 1.10 120 010 115 115 1.70 175 1.65 1.60
22 120 110 1.25 115 1.00 090 090 0.85 140 1.45 1 40 145
24 LO0O 090 095 090 085 0.70 0.60 0.75 130 1.30 1.35 1.25
26 LOO 090 095 0.85 060 045 050 060 1.20 110 115 115
28 070 070 0.65 0.75 055 050 050 040 1.00 1.10 0.85 0.90
30 0.65 0.60 0.60 055 050 040 050 030 1.00 0.90 0.90 0.95
32 050 050 045 050 045 040 035 030 0.90 0.85 0.80 0.85
34 040 040 035 030 030 015 020 0.20 0.60 0.50 055 0.60

36 035 030 025 025 020 015 0.10 020 0.40 035 040 040

*= just before 1st vaccination.
**=2nd dose of vaccination.
N.B:
Scrum positive ratio (S/P) > 1.0 is considered positive.




Zag. Vet. J. 26

MR
= N oW

3]

S R BRI
N Dd DN DD

Oday 2 4 <] 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
WPV:week post vaccination

Fig.1. Mean SNT against BVDV in sera of Calves

24
2.3
22
2.1

18
1.8
1.7
1.6
1.5°
1.4
1.3
1.2
1.1

SNT TITRE

Oday 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
WPV: week post vaccination

Fig. 2. Mean SNT against [BR in sera of Calves



SNT TITRE

Abdel-Hady et al., 27

24
23
22
2.1

Oday 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 38
WPV: week post vaccination

Fig. 3. Mean SNT against PI-3 in sera of Calves

SNT TITRE

Oday 2 4 6 8 10 12 14 16 18 20 22 24 26 el 30 3z 24 36

WPRV: week post vaceination

Fig. 4. Mean SNT against BRS in sce of Calves



. Baz I

Zag. Vet. J.

REFERENCES

. Jensen R , Grinner L A, Chow T L and
Brown W W (1978): IBR in feed lot cattle
pathology and syptomes . Proc. M.S.
Livestock Saniti-Assoc., (59)-189-199,

. Pellerin, C , Vanden Hurh, J Lwcamette, J
and Tijssen, P (1994): ldentification of a
new group of bovine viral diarrhea viruses
strain associated with severs outbreaks and
high mortalities. Virol. (203): 260-280.

. Potgieter . N , Mc Craeken M D ,
Hopkins F M and walter R D (1984):
effect of BVD virus -—infection on the
distribution of IBR in calves. Amer. J. Vet.
Res. 45(4):687-890.

. Hafez ,§ M ,Baz,Thanaa , I Mohsen A Y ,
and Monira \H (1976): Infectious Bovine
Rhinotracheitis in Egypt ,:Isolation and
serological Identification of the virus —J.
Egypt , Vet . Med.Assoc. 36(1):129-139.

. Baldwin D A , Marsh R G and Wessman
G F (1967): Experimental infection of
calves with myxovirus, para-influenza-3

and heamolytica Amer. J.Vet. Res.
28:1773-1782.
. Poel W, Brand A , kramps, J A and

airchot, J T (1992): Respiratory Syncytial
virus infection in human and cattle. J. Inf -
Amer. 29. 215-228.

. AlyNM ,Shehab G G and Abdel Rahim 1
H A (2003): BVD, BH.V-1 and PI-3
viruses infection in three cattle herds in
Egypt. Ev.Sci-off. Epiz. 2 (3):849-892.

. Saber M S Hanena Abdelaziz, Selim M A
H , Mohamed M H A , Ahmed Hadia,
Nawal M Ali and Fathia, Mohamed
(1996): Isolation, Identfication and sero-
conversion studies on BRSV in Egypt. Vet.
1. Giza 44 (4) 735-747.

Thanaa (1976): Isolation ad
characterization and serological studies on
bovine viral diarrhea. Mucosal disease in
Egypt. PHD. Thesis, faculty of vet. Med.
Cairo University (1976).

10.

11.

13.

id.

i5.

16,

X7,

18.

28

Singh, K 'V, and Baz Thanaa, I (1966):
[solation of Para. Influenza-3 virus from
water  buffaloes in Egypt. Natureland
210:616-625.

Grooms D L (1988): Role of Viral Diarrhea
Virus in the Bovine respiratory disease
complex, Bovine Practitioners, May (32) 7-
13

. Bl Sabbagh M M , Samira S, Ghally H

M and Saad M S (1995) : Binary
Ethylenimine as inactivant for IBR, BVD
and PI-3 viruses and its application for
vaccine production . Beni-Suvef. Vet. Med.
Res. 5 (2): 29-57.

Frenkel S , Barendregt 1. G , Klooskriman
E G and Talman F P (1982): Serological

response  of  calves  tw  aluminuium
Hydroxide gel FMD vaccine with or
without  Saponin influence of genetic

differences as on this response in XV Conf
of foot and mouth disease commission,
pairs 14" -17" September.

Kensil C R (1996): Saponins as vaccine
adjuvants. Crit. Rev. Ther. Drug carrier
system 13(1-2): 1-5.

Samira 8 T, El-Sabbagh M M and Ghally
H M (2001} Preparation of combined
inactivated BVD, IBR, PI-3 and Bovine
respiratory syncytial virus vaccine. Egypt
Vel. Med. Assoc. 61(4):251-263.

Mayrcus § J and Moll T (1968):
Adaplation of Bovine Viral Diarrhea Virus
to Madin Derby Bovine Kidney (MDBK)
cell line. Am.J.Vet.Res., (29)(4) 817-819.

Zeidan S M, Samira S T, El-Sabbagh M M
and El-Kholly A A (2005):Trails for
preparation of combined inactivated
respiratory virus vaccine containing BVD
genotypes 1 and II JIBR ,PI-3 and BRSV
viruses . 4th, Inter .Sci- Conf. Mansoura
university 433-446.

USA Code of fedral Regulation
Animal and animal products
Published by the office of the
Register National Archives and
Adminstration.

(1987):

9/197.
Federal
Record



Abdel-Hady et al.,

19

20.

21.

22,

23

24.

25.

26.

27.

28.

29,

30.

Ibrahim, R R , (2011): Advanced studies
on Foot and Mouth disease vaccine of sheep
in Egypt. PHD. Thesis, Vet. Med. Faculty
of Vet Med Cairo-University, (2011).

British Pharmacopia veterinary codex
(2005): The pharmaceutical. Press London.

Phillips C E (1968): Potency evaluation of
vaccine used against Bovine Resoiratory
diseases J.Amer .Vet.Assoc. , 152(6):842-
846.

Rossi C R and Kiessel G K (1971):
Microtiter tests for detection of antibodies
in bovine serum to PI-3 virus, IBR virus
and Bovine Viral Diarhhea virus.
Microbiology, 22: 32-36.

Dannacher G and Martel J L (1978) :
Titration of antibody to Bovine wviral
Diarrhea virus by micro method of Serum
Neutralization.  Reuceil de Medicine
Veterinire 154 (1): 31 -37.

Reed L J and Muench H (1938): As
simple method for estimating fifty percent
end point. Amer- J —Hygience, 27; 493-497.

Marshall, M S , Robinson, R A , and
Jensen, M M (1981): Use of an Enzyme
Linked Immunosorbant Assay to measure
antibody response in turkey against P.
Multocida, Avain Dis.25 (4):964-907.

Hamblin C, Barnet IT R, and Hedger R
S (1986): A new ELISA for the detection

of antibodies against FMD virus J. Immun.
Method. 93-112.

Salono W, Griambone J and Panangala V
S (1984): Comparison of Enzyme Linked
Immunosorbant  Assay for quantining of
antibodies. Cornell Vet. 50:503-509,

Bittle J L (1968): Vaccination for bovine
viral Diarrthea. Mucosal disease J.
American.Vet. Med. Assc. 192(6):861-805.

Zuffa A and Fekotora N  (1980):
Protective action of inactivated adjuvanted
IBR vaccine against experimental infection
Veterinarian, Med., 25(1):51-61

Mihayloric B , Cveotovic, A , Kazmanov,
M , Vuhabrat T, D , Asuin R and

31.

32.

33

34.

35. Brysan D

36.

29

Lazurevic T (1979): Comparison of
vaceines against Respiratory Viral Disease
of cattle, IBR and PI-3  viruses.
Veterinarskia, Glasrik 33(1): 39-47.

Fulton R W Confer A M , Burge L T,
Perino L J and Offay J M , (1995):
Antibody responses by cattle after
vaccination with commercial viral vaccine
containing BHV.1 JIBR , BVD, PI-3 and
BRSV | immunogens and subsequent
revaccination at day 140 vaccine , 13: 725-
o fo 18

El Nakashly D § H (1981): Studies on
virus respiratory affection in calf's thesis
Phd Micro- Fac. Of Vet. Medicine Cairo
University (1981).

El- Tarebilli M N A (1983): Studies on calf
viral pneumonia in Egypt. Thesis PHD.
Microbiology, Fac. Of Vet Med. Assuit
Univ. (1983).

Sahar Ibrahim, M (1998): Rabid detection
of some respiratory viral diseases in bovine.
MVSC, Virology, Fac. of Vet. Med. Cairo,
Univ.

(1996): Infectious bovine
respiratory diseases emerging issues and
progress  towards  contro;  BCVA,
Edinburgh, PP.1-8.

Marcain D J (2003): Vaccine adjuvants:
Role and Mechanisms of action in vaccine

Immunogencity Drug. Discox. Tody. Oct.
15: 8(20): 937-945.

. Tizard R Ian  (2009): Veterinary
Immunology, an Introduction Eighth
Edition  Copyright. 2004,  Elsevier,

Sandress, Curtis Centre, phalidelphia USA.

38. Stokka G L. and Edwards Alvin L (1990):

Revaccination  of  stressed calves  with
multiple polyvalent vaccine (IBR, BVD,
BRSC) Argi, Practice 6(5):34-37.

39.Elis J A , Hassard L E ond Morley P S

(1995): Bovine Respiratory Syncytial virus
specific immune response in calves after
inoculation with commercially available
vaccines J. Amer. Vet. Med. Assoc.
206:345-361.



Zag. Vet. [. 30
40. Urban N E Gottschalk and Debank P modulating adjuvant enhance and extend
(1995): Application of a combination the protection of a killed BVD virus vaccine

vaccine Rispo Val RS- BVD in 8 fields Vet.Med.,81(10):974-976.

trials and evalution of the economic benefit. " —

Dierazdliche Umscu (1993), 43-88476. - jman KA, Samira ST, e

482.Wasseberg.Germany vmar ana cedan S ( ):
) ' ' Enhancement of immune response of calves

41. Thomas p ¢ and Fones R H (1985): vaccinated  with  combined  inactivated
Duration of immunity afford by one dose of respiratory virus vaccine (pneumo-4) by
killed bovine viral diarrhea virus. Vaccine using immunosol as an adjuvant. 7" sci-
agri. practice 6 (5): 34-37. congress, Egypt soc. cattle disease. 7-9 dec.

42. Thomas P C, Bass EP, Henning ER “AX3-Asstit Bggpt- 7077
and Sharp A J (1986): An immune

il padlall

" Sl adl) S e aladialy (€ - gaxd) Jafial) dacs g udl) Apuidith) (al el C Wy el 41 glaa
"ISCOM

"_j‘_)”dg\ﬁt_gjdg "jlﬁld:@aual.h.ﬁm.i,_mjc Agdlae 4808 daaa
< L2 . ] o =
dlally ay kil Slalalll 5 Jaal 0 gau Jgza

Sl gadll aals Jadle #ll a5 €0 gant o jlall pe) Jeag it 181 olail Al jall o3a
Jpiaill OS5 de b Jule plasinly @lly g delice JalaS i 2S5 jam PR TSR OND ! RS PO Rt |
Al 48l (ISCOM) (s sibadt J oS b3l e (5 giny o Uil

guj%@lubgﬁucmﬁjuu@w Ja .- o2 7l e JISSIAS D jans a5
R Liay) g (- gatill) and Cand olia jiaeS sl g oS Bala alasialy AN (il (£~ saxill)
pual Cad ddle Jin 0S5 50 s galY) o) AWl A eladl Jy Sl ol plaainly ellh g Gl
(> §- el

elld p A5 clalall Aoty Aadla 5 55l LAY el & e JISa1 A3 b ylaa 3 28y
Oe JIS3) 330N G 4l all sda ity ol jall dagludl S Joaall g alanall Sl gaall alasinly
Yo Labad aialy Al Lghe oSl g jill aeliadl alea¥) (e 4ulla 4 h sl Ul
2 stopdl panillyy TS ol G go ol g (pnanll o 3 ol 033 Jsaall 8 Cppeanill Lgalaiind
Dl ety Cuald Ll a5 ¢ gumaall ) e QS A3 15015 Jobetall Jumell Ll aladinl,
A Lo (5 gimall s g il (e DU Bobiae e g3 Laliad Caniil 5 ) guall e Lial

& O A al) oda il ai jiaadll @l JISS e JS8 IS0 ageliall o i) Job e W
gl Vo A dea delial a0 ael 8 0 li) g dos gl e Jasdll 5 juasdll
TE 0o R Y ay dehdinl die Ulae iiall 2l Lgany 30l o il n Jghol o 8 a5 prmal
£ sl

gty bl Sl don 1jngl) aladiuly jemaldl U Gy Jll (S @l e
Apilall Gpeand) Jisll d daladiiod g 4aliil





