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Abstract

An inactivated virus vaccine (MDBK-dextran) containing strains
of bovine viral diarrhoea (BVD), infectious bovine rhinotracheitis (IBR),
parainfluenza type 3 (PI-3) and bovine adeno virus type-3 was conven-
iently produced by propagation on MDBK-dextran-roller system, then,
the viruses were inactivated with binary ethyleneimine (BEI), lower con-
centration of inactivants which killed the viruses in the shortest period of
time was selected for preparing the corresponding vaccine. Alhydrogel
was added in a final concentration of 30% to the vaccine as adjuvant. Ef-
fectiveness of each fraction of the prepared vaccine was studied in chal-
lenged immunity studies. Cattle vaccinated with any fraction of vaccine
followed by challenge with a disease causing strain of that fraction, re-
sisted infection well by both forms; qualitative (clinical aspect) and quan-
titative points of view (virus isolation and temperature). All antigens
stimulated high antibody titres detected by ELISA immuno assay (EIA)
and serum neutralization test (SNT) against all component of the vac-
cine and haemagglutination inhibition test (HIT) aganist PI-3. Immunity
obtained was long-lasting and even persisted up to 6 months post-
vaccination.

INTRODUCTION

Respiratory virus affections as bovine viral diarrhoea (BVD), infectious bovine rhi-
notracheitis (IBR), parainfluenza-3 (PI-3) and bovine adeno virus serotype 3 represent
the most important and drastic upset among fattening calves, and are widely spread
throughout the world. These affections constitute major causes of morbidity and mor-
tality in feedlot cattle despite the high prevalence and economic importance of respira-
tory virus infection. The incidence of pneumoenteritis appears to increase in recent
years. The development of intensive beef production may have largely contributed to
the increase in the size of the problem (El-Sebaie et al., 1986).

Environmental stressors including hunger, thirst, extreme heat cold climatic
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temperature fear and anxiety during transport, weaning, dehorning, dipping, castration,
highly parasitized animals, deficiencies of vitamins such as vitamin A, and vaccination
play a role in predisposing of outbreaks of respiratory and alimentary disease, and the
climatic stress may determine or influence the occurrence, frequency of occurrence or
the severity of various diseases (Schwabe et al., 1977).

The clinical patterns within a herd depend on interaction of several factors, in-
cluding strains of the virus, age and immune status of the animais resulting in increas-
ing of susceptibility to disease (Radostits, 1994). The immunosuppressive effect of
acute BVD infections compromises the immune system and can enhance the clinical
disease of other pathogens and precipitate illness by opportunistic infections that are
of an importance in calf respiratory disease complex. However, many primary post-
natal infections, whether subclinical or not, render the animals transiently immunosup-
pressed (Reggiardo, 1979).

In Egypt, EIl-Sabbagh et al. (1995) succeeded in preparing a safe and potent
combined inactivated respiratory virus vaccine against BVD, IBR and PI-3, and Wahid
(1998) prepared inactivated bovine adeno virus type 3 vaccine.

The present study was performed to prepare and evaluate the efficacy of the o-
cal combined inactivated respiratory virus vaccine containing BVD, IBR, PI-3 and BAV-3
vaccine from viruses propagated in MDBK cell roller system in the presence of DEAE
dextran used to increase the yield of viruses (infective power).

MATERIALS AND METHODS
1. Animals

a. Laboratory animals : Four healthy adult guinea pigs and thirty adult mice were
used for safety test of the vaccine.

b. Calves : Twenty susceptible male cross breed calves aged 8 months old were
used to study the safety, potency and duration of immunity tested to be free from an-
tibodies against IBR, BVD, PI-3 and adeno virus before vaccination with the prepared
vaccine.

2. Cell culture

Madin Darby Bovine Kidney (MDBK) cell line culture which was tested to be free
from the non cytopathic (NCP) BVD-MD virus by fluorescent test was used in this study.
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3. Inoculum

a. IBR virus, Abou Hammad strain (107-% TCIDs¢/ml).

b. Pi-3 virus : strain 45 (10°® TCIDs¢/ml). -
c. BVD virus : Iman strain (10’5'5 TCIDgo/ml).

d. Adeno-virus (type 3) : 10°® TCID5¢/ml.

These local virus strains were used in the preparation of combined inactivated
respiratory virus vaccine. Virulent viruses were used in challenge exposure test in
calves.

4. Inactivants

Two bromoethyleneimine hydrobromide (BEI) Aldrish Chemical Company, Melwau-
keewis, USA and used for preparation of BEI.

5. Sodium thiosulphate

It was obtained from Difco Laboratories and it was prepared as 20% solution. It
was used to stop the action of binary ethyleneimine inactivant.

6. Alhydrogel solution

It was used as stabilizer and adjuvant on the vaccine preparation. It was steril-
ized by autoclaving for 20 minutes at 140°C and the pH was adjusted to 6.6 then it
was bottled and stored at 4°C.

7. Preparation of multicomponent inactivated vaccine comprising
BVD, IBR, PI-3 and BAV-3 viruses (Pneumo-4)

i. Four blind passages of MDBK cell culture to measure viable virus and were observed
for any CPE that may appear, then, the cells were superinfected with live cytopathic
strain of BVD virus three or four days after inoculation in an effort to determine the
presence of any non-cytopathic virus (NCP) (homologous interference).

ii. Four roller bottle of MDBK cells each was inoculated with 2ml of 1.5 ml of each vi-
rus + 0.5ml of DEAE dextran (100ug/ml) and were mixed together to get a final
concentration of 25ug/ml of DEAE dextran. After the CPE was advanced, the virus
was inactivated by 0.01 M of binary ethyleneimine at the optimum times after stud-
ying the inactivation rate (Table 1).
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iii. 10% of sodium thiosulphate were added to stop the action of BEI and,then, centri-
fuged at 4°C for 10 minutes to remove BEI and sodium thiosulphate. Equal amounts
of each inactivated virus suspension were mixed together and stirred in a magnetic
stirrer to obtain a homogenized solution. The virus suspension was adjusted to 6.0
pH just before the addition of adjuvant. Alhydrogel was added as adjuvant in 30%,
and stirred for 24 hours at 4°C, then, pH was adjusted to 7.5 (thiomersal was add-
ed as a vaccine preservative at final concentration of 0.01%) and distributed in
sterile bottle 100ml capacity then capsulated and labelled well.

8. Experimental evaluation of the vaccine

a. Purity in accordance with the US Code of Federal Regulations (1987) testing CFR
113-26, 118.27, 113,27, 113.30 and 113.25.

b. Safety According to 9 CFR (1987) testing 113.41 in calves and 9 CFR 113.38 in
Guinea pigs were used in this study.

c. Potency evaluation and challenge exposure test

Eighteen cross breed apparently healthy male calves (Fresian and local) about 6-
9 months, of an average body weight 150 kilograms were used in this study. Ca..es
were housed individually in an isolation facility on arrival at the Veterinary Serum and
Vaccines Research Institute (VSVRI), Abbasia, Cairo, Egypt.

Before experimental studies, Serum samples were collected for titration of anti-
body against BVD, PI-3, IBR and adeno-3 (BAV-3) viruses, nasal swabs and buffy coats
were obtained for viral isolation. Eighteen calves were randomly assigned to 2 groups :

1. Group A : This group consisted of 8 animals, each calf was immunized with intramus-
cular, 5ml of the locally produced inactivated pneumo -4 vaccine (BVD, PI-3, IBR, and
BAV-3) then received a booster dose of vaccine 4 days apart according to Urban et al.
(1995). This group was divided into two subgroups, 4 calves each, as follows:

Subgroup 1: This group was kept for collection of blood, serum samples, for studying
the duration of immunity. Samples were collected at 0, 7, 10, 14, 21, 28, 45, 60 days
and, then, monthly up to 6 months post-vaccination.

Subgroup 2: The other 4 calves of this group were challenged at 28 days post-
injection of the second dose of vaccination with each pathogenic virulent strain of
BVD, IBR and PI-3. The TCID54 of challenge viruses was 108/0.2 ml, and calves were in-
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fected with 5 ml intravenously and 5ml instilled intranasally according to Ballasch
(1993), and the effectiveness of the vaccine was evaluated on the basis of clinical ob-
servation and virus isolation for 3 weeks post challenge.

Il. Group B: This group also consisted of 8 animals and divided into 4 subgroups, 2 ani-
mals in each group, inoculated with 10ml of each virulent virus according to Ballasch
(1993) and Urban et al. (1995).

Ill. Group C: This group consisted of 2 calves which were left as non-infected and non-

vaccinated control group.

Body temperature was recorded daily for two weeks post infection. Monitoring
of specific antibody titre was followed up for vaccinated groups of calves for 6 months
post-vaccination (PV).

Samples

a. Nasal, conjunctival and rectal swabs for trials of virus isolation :
Swabs were collected from different experimental groups daily through the first 3
weeks post-vaccination (PV) and post challenge (PCh).

b. Blood samples : Non clotted blood samples for virus reisolation from buffy coat
and clotted blood samples for preparation of serum for studying the immune response
post-vaccination.

Methods of examination
A. Virological studies

1. Trials of virus reisolation was conducted on nasal, conjunctival and rectal swabs, buf-
fy coat. The used method was described by Ballasch (1993).

2. ldentification of isolated agents; serum neutralization test was utilized as described
by Ballasch (1993) for the identification of the reisolated viral agents.

B. Serological studies

1. Serum neutralization test : The test was performed for the measurement
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of specific BVD, IBR, PI-3 and BAV-3 serum neutralizing antibodies in vaccinated calves
the method adapted by Fulton et al. (1995).

2. The haemagglutination inhibition test : was conducted in microtitre
plates against eight haemagglutination units of PI-3 virus (strain 45) which was de-
scribed by Cho et al. (1985).

3. Enzyme linked immuno-sorbent assay (ELISA) : for antibodies to IBR,
BVD, PI-3 and BAV-3 viruses according to Voller et al. (1976).

4. Immunofluorescent technique : This test was processed according to Fer-
nelius and Lambert (1969).

RESULTS

1. Purity or sterility tests revealed that the local vaccine was free from bacte-
ria and fungi and mycoplasma contamination.

2. Safety tests revealed that no clinical abnormalities were observed throughout
10 days of observation among mice and Guinea pigs.

3. Post-vaccination and challenge exposure test Neither elevation of
body temperature nor development of clinical signs of illness were recorded in all
calves during 21 days of observation. Vaccinated calves with pneumo-4 (subgroup 1)
did not show any clinical abnormalities. The vaccinated challenged calves (subgroup 2)
showed a slight increase in body temperature on the 2nd, 3rd and 4th day post-
challenge. The body temperature returned to its normal values on the fifth day post-
challenge (P.Ch.). All calves of this group did not show any clinical abnormalities post-
challenge.

The calves of the group (B) (positive infected control calves) showed elevation
of body temperature for eight days post-infection. The observed clinical signs of this
group were pneumo-enteric in nature, firstly, were in the form of dullness, off-food,
then, serous nasal discharge began to appear within two days, and faeces became soft
and of the fifth day. It was watery. On the 8th day post-infection (Pl), the animals
showed hurried respiration excessive salivation and congestion and erosions on the
buccal mucosa. The condition relieved after few days. Two weeks later, the calf be-

came anoretic and shed watery diarrhoea. Pneumoenteritis respiratory syndrome of



SAMIRA SAID et al. 341

cattle varied from an inapparent disease to a rapidly developing fatal pneumonia. Signs
of the disease might appear within 2 to 21 days. Control calves in group (C) did not
show any clinical abnormalities post challenge.

4. Detection of viruses post vaccination and challenge exposure test
Cytopathogenicity of reisolated viruses on MDBK cell culture revealed that :

A. BVD virus causing elongation of the cells granular with intracytoplasmic vaculoses,
then, vacuoles coalesce together giving large vacuoles.

B. IBR virus caused rounding, shrinkage of cells and increase of granularity and pro-
gressed to form a bunch of grapes, and then, cell destruction and detachment of

cell sheet from the glass surface.

C. PI-3 virus caused rounding of cells with progressive syncytial formation. The infected
cultures caused haemadsorption to Guinea erythrocytes.

D. BAV serotype 3 causing cytopathic chan'ges characterized by rounding of the indi-
vidual cells and separation from each other. Shrinkage of the cell wall with an in-
crease in the granularity of the cytoplasm, then, progress rapidly and complete de-
struction of the cells. The detachment and sloughing of the cells from the wall of
the flasks were recorded.

As shown in Table 2, there was no reisolation of BVD, 1BR, PI-8 and Adeno virus
type-3 viruses from the vaccinated calves throughout the éxperiment. In the vaccinat-
ed challenged groups the viruses were recovered only on the first eight days post-
challenge. In the non-vaccinated infected calves, the viruses were recovered through-
out 21 days post-infection (DPI).

5. Immune response against vaccine

a. The mean serum neutralizing antibody titres expressed as logs of vaccinated animal
in Table 3 indicated that the prepared local vaccine induced protective titres against
BVDV, IBR, PI-3 and BAV-3 neutralizing antibodies; starting with a mean log, o values
of {1.10, 1.4, 1.5 and 1.2, respectively) at the 3rd WPV reaching their maximum
values of (1.7, 1.75, 1.85 and 1.75, respectively) between the 6th and 12th WPV
and declined to their minimal accepted titres of (0.9. 1.00, 1.2 and 0.90) at the
24th WPV, respectively in sera of calves vaccinated with the prepared vaccine.
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b. Also, PI-3 Table 4. haemagglutinating antibodies of acceptable titres were recorded
at mean logq g values of (1.35 and 1.85) at the 2nd WPV, 3rd WPV and reaching
their maximum values of (2.40 logy o TCIDs) at 6th WPV and declined to their mini-
mal accepted titres of (1.30) at the 28th WPV.

¢. The average ELISA antibody titres against each component of the vaccine in sera of
vaccinated calves are shown in Table 5.

DISCUSSION

Prevention of respiratory affections to eliminate viruses associated reproduction
losses and the birth of persistently infected calves is essential for control of disease at-
tributable to respiratory viruses.

Therefore, the present study was planned for preparation and evaluation of
(MDBK-dextran roller) combined inactivated respiratory virus vaccine (Pneumo-4). The
vaccine proved to be safe when tested in adult mice, guinea pigs and calves.

This paper described the clinical observation and the detection of the vaccinal vi-
ruses in body secretion and excretions of experimental animals for 21 days post-
vaccination and post-challenge. It also described the immune response towards each
constituent of the vaccine during the following 6 months after vaccination.

Clinical observation indicated that calves of vaccinated groups remained in a
good condition for 21 days post-vaccination. The virus was not recovered from these
animals throughout the experiment. This agreed with Granston and Welter (1968) Ful-
ton et al. (1995) and Urban et al. (1995). No clinical abnormalities throughout the
challenged period were observed. These findings go along with those of Stalloness et
al. (1967).

Regarding the period of immunity conducted by the prepared inactivated vac-
cine, the vaccinated calves developed adequate level of neutralizing antibody titres
against 4 constituents of the vaccine at 4 weeks post-vaccination higher than the mini-
mum accepted titre and was sufficient to protect susceptible animals from infection till
6 months post-vaccination (Table 3). This agreed with Bittle (1968) who reported that
BVD antibody level of 1:8 dilution (log 0.9) was protective. Mihajlovic et al. (1979) and
Zuffa and Feketeova (1980) reported that the minimum accepted neutralizing titres
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was 1:4 or 0.6 logy o against PI-3 and IBR viruses. Mattson et al. (1987) reported that
1:4 is the immune accepted SN titre for adeno virus type 3.

Mean haemaggiutinating antibodies of acceptable titres were recorded post-
vaccination (Table 4) against PI-3 virus as recorded by Mohanty and Lilly (1964).

The results of ELISA in Table 5 showed that the average of ELISA titres of vacci-
nated calves against 4 antigens (BVD, virus, PI-3 and BAV-3) was brotective at 4
weeks post-vaccination according to Suribabui (1984) and sufficient to protect sus-
ceptible animals from infection with the virulent viruses.

Determination of the immune response to BVD, virus, PI-3 and BAV-3 viruses by
using serum neutralization, ELISA and haemagglutination inhibition tests is considered
to be valid. These findings were as expectation from tables (3, 4 and 5). This results
agreed with those obtained by Valla (1985), Fulton et al. (1995) and Urban et al.
(1995).

No viral isolation could be detected from vaccinated and contact control calves
during 21 days post-vaccination. Absence of specific antibodies in sera of control non
infected calves ascertained to the safety of the vaccine, and indicated no shedding vi-
rus. These results are going in harmony with those obtained by Granston and Weiter
(1965).

In vaccinated challenged calves, viruses were recovered from 1-8 days post chai-
lenge and from 1-21 days from infected calves. These results explained the higher im-
munogenicity against each fraction of the vaccine (Ballasch, 1993).

In conclusion, the main line in control of respiratory affection should include,
firstly, isolation and prevenion of movement of animals affected and adaptation of
symptomatic treatments. Secondly, vaccination of clinically normal calves and preven-
tion of any contact between diseased and healthy animals, must be adopted.
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Table 3. The immune response of calves vaccinated with combined inactivated respira-
tory virus vaccine containing BVD, IBR, P1-3 and BAV-3 (pneumo-4) using ser-
um neutralization test.

Weeks Logyo Sserum neutralizing antibody titres
post- on post-vaccination
¥acrinption First BVD IBR PI-3 BAV-3
1 vaccination 0 0 0 0
initial dose

2 0.55 0.6 0.7 0.8
3 P51 1.4 1.5 1.2
4 Second 1.5 1.65 1.7 1.7
6 vaccination 1.7 1.75 1.82 1.75
8 Booster g 7 1.75 1.8 1.65
12 dose 1.6 1.75 1.65 1.5
16 1.4 1.5 165 1.2
20 g 1.3 1.5 1.15
24 0.9 1 1.2 0.9
28 0.8 0.9 0.9 0.6

Table 4. Results of haemagglutination test in vaccinated calves with (pneumo-4) against

PI-3.
Weeks post- Logqo haemagglutination inhibiting titres
vaccination / post-vaccination
Zero day 0.25
1 0.65
2 1.36
3 1.85
4 2.25
6 2.40
8 2.20
12 2.10
16 2.0
20 1.80
24 1.60
28 1.30




347

SAMIRA SAID et al.

pa1o8}ul-uou

000} >}000L >|[000F >{000} >[000L >{000L >]000L >|000} >{000L >|000L >{ 000L > j013u0D
0c9¢ | 08LE | ¥8LE | ¥20S [ 0¢SS | 8L0V | 00¥E | 2902 [ 8S81 |000F >|000S-000€ €-Avd
¥2¢6¢ | ¥S6€ | 096¥% | 0495 | ¥969 | v08¥F | 902e | 8582 | S¥6L |000F >|000Z-00G¢E €-1d
¥E€8¢ | 09SV | 9829 | 98SZ | S2LL | 2ge¥ | 9902 | 9622 | S6v+ |000F >|0009-000¢8 dal
¥20c | L20€ | 9€c¥ | 9825 | ¢S9G | 92y | G99¢ | 2692 | 928} |000F >/0005-000¢2 and
8¢ ve 0¢ 9l Zl 8 9 14 4 0 abues SNUIA
UOIJBUIOOBA-1SOd S3OoM =N jo adA)

“(y-ownoaud) autooeA snuiA Aojeidses pereAioBUl PaUIGUIOD (800] Aq UOIRUIOORA JS0d SBAJES JO 81 VSIS ebelony ‘g 8jqe)




348 PRODUCTION AND EVALUATION OF A MULTICOMPONENT INACTIVATED
RESPIRATORY VIRAL VACCINE IN CATTLE

REFERENCES

1. Ballasch, A. 1993. Exposure of hut kept calves to bovine adeno virus as well as to
viruses of bovine virus diarrhoea, infectious bovine rhinotracheitis and parainfluenza-
3. Monatsh. Veterinrmed., 48 : 247 - 253.

2. Bittle, J.L.1968. Vaccination for bovine viral diarrhoea-mucosal disease. J. Am. Vet.
Med. Assoc., 152 (6) : 861 - 865.

3. Cho, S.Y, H.C. Lu. and Y.Y. Chung. 1985. Studies on haemagglutination inhibition
test and serologic survey by micro system to bovine adeno-virus type 1 and bovine
parainfluenza virus type 3 infection. Vet. Naukaproizuod Stuar, 23 : 5 - 7.

4. El-Sabbagh, M.M., Samira Said, H.M. Ghaly and M.S. Saad. 1995. Binary ethylenei-
mine as an inactivant for infectious bovine rhinotracheitis (IBR), bovine viral diar-
rhoea (BVD) and parainfluenza-3 (PI-3) viruses and its application for vaccine pro-
duction. Beni Seuf Vet. Med. Res., 5 : 39-57.

5. El-Sebaie, A., A. Bayoumi and W. Hofmann.1986. Clinical and pathological observa-
tion on spontanous cases of IBR and BVD virus infection in fattening buffalo calves
in Egypt. World. Vet. Cong. on diseases of cattle, Dublin, Ireland.

6. Fernelius, A.L. and G. Lanbert. 1969. Detection of bovine viral diarrhoea virus and
antigen in tissues of experimentally infected calves by cell inoculation and fluores-
cent antibody techniques. Am. J. Vet. Res., 30 : 1551 - 1559.

7. Fulton, R.W., A.M. Confer, L.T. Burge, L.J. Perino and J.M. Offay. 1995. Antibody
responses by cattle after vaccination with commercial viral vaccines containing BHV-
1, BVDV, PI-3 and BRSV immunogens and subsequent revaccination at day 140.
Vaccine, 13 : 725 - 733.

8. Granston, A.E. and G.J. Welter. 1968. Preliminary evaluation of trivalent bovine vac-
cine. Vet. Med. Small Anim. Clin., 63 : 58 - 63.

9. Mattson, D.E., J.R. Wangelin and R.L. Sweat. 1987. Vaccination of dairy calves with
bovine adeno-virus type 3. Cornell Veterinarian, 77 (4) : 351 - 362. CO11 Vet. Med.
State Univ., Corrallis, Oregan, USA.



10.

11

12.

13.

14.

15.

16.

1Z.

18.

19.

SAMIRA SAID et al. 349

Mihajlovic, B., C. A. Vetokovic, M. Kuzmanovic, D. Vuhobrat, R. Asauin and T. Lazu-
revic. 1979. Comparison of vaccines against respiratory diseases of cattle rhinot-
racheitis and parainfluenza-3. Veterinarski Glasnik Yugoslavia, 33 (1) : 33 - 38.

Mohanty, S.B. and M.C. Lilly. 1964. Evaluation of bovine myxovirus parainfluenza-
3. Am. J. Vet. Res., 25 : 1653 - 1657.

Radostits, O.M., D.C. Blood and C.C. Gay. 1994. Veterinary Medicine. 8th Ed. Bailier
Tindal, England.

-

Reggiardo, C. 1979. Role of bovine viral diarrhoea virus in shipping fever of feediot
cattle case studies and diagnostic considerations. Am. Assoc. Vet. Lab. Diagnosti-
cians, 22 : 315 - 320.

Schwabe, C.W., H. Riemann and F. Franti. 1977. Epidemiology in veterinary prac-
tice. 1st Ed. Lee and Febiger, Philadelphia.

Stallones, R.A., M.R. Hilleman, R.L. Gould, M.S. Warifield and S.A. Anderson. 1997.
Adeno-virus vaccine for prevention of acute respiratory illness. 2. Field Evaluation.
J. Am. Med. Assoc., 163 : 9-15.

Suribabui, T., B. Mallick and C.J. Hingran. 1984. Detection of bovine herpesvirus 1
(BHV1) and infectious bovine rhinotracheitis (IBRV) antibodies by enzyme linked
immunosorbent assay (ELISA) from field cases. Ind. J. Anim. Sci., 3 : 261 - 262.

Urban, N., E. Gottschalk and P. Debouk. 1995. Application of a combination vaccine
Rispoval RS/BVD in 8 field trials and evaluation of the economic benefit. Tierazt-
liche Umschau, 1993, 48 - 8, 476 - 482, Wasserberg Germany.

US Code of Federal Regulations. 1987. Animal Products. No. 9 Parts 1 to 1999.
Published by the Office of Federal Register National Archives and Records Adminis-
tration.

Valla, G. 1985. Efficacy of vaccination with a temperature sensitive vaccine and an
inactivated vaccine in preventing some respiratory viral diseases in veal calves.
Atti della Societa ltalian di Buiartia, 17 : 625 - 634. Smithkline Anim. Hith Prod.,
Italia.



350 PRODUCTION AND EVALUATION OF A MULTICOMPONENT INACTIVATED
RESPIRATORY VIRAL VACCINE IN CATTLE

20. Vollar, A., D. Bidwell and A. Bartlett. 1976. Microplate enzyme immunoassays for
the immunodiagnosis of virus infections. Pub. Amer. Sor. Mcro., 506 - 512.

21. Wahid, M.G. 1998. Some studies on adeno-3 virus vaccine. M.D. Thesis, Infectious
Diseases, Fac. Vet. Med., Moshtohor, Zagazig Univ., Benha Branch.

22. Zuffa, A. and N. Feketeova. 1980. Protective action of inactivated adjuvant IBR
vaccine against experimental infection. Veterinari Medicina, 25 (1) : 51 - 61.

-



SAMIRA SAID et al. 351

il Jpandl 3 cull el ll e panll il Ll gty glas)

‘gl:w‘zga:}.n:\ch.xemz_nu.u

‘C__...“JIJ._.ggu...“ua..“gJLagJ‘,Lo«_m

del, 3 13,05, el & sasdl 38, Lyl Laldl] Jbao¥l Egny ugas
- «Sj:a.aj" u_i.l.//
RTINS N

e i gl el (el o panll i sall Pl 83y idad TatSa) Ll jo 3

3 V550 0as] 5Ll (guad ) Ll Ll Clgslly SLEA 3 gyl | Jlgad )l e
(MDBK))IJMIMICJ}JIL_.M&;}.;L“J&U|_,._u.ai_.ncLiJﬂ)é..A.;Sf:;.\'—-‘,J:.JYlw‘,)_‘,j
Jotns Tl g @il s sl Lo ploaad ) 30801 30l 3 el g ol >anSalaall 3ule Lilaa] oy pa
plosa ¥l A Tmnns 3aaS /T Loy Ja gy Ll el Oalainl ol aley b Bl
o Ladbuad s B alandl L 5o Ll o LU 00085 03 el13 wany A elall Llas w50l 5 3aluall
Opeand 32k e il gLl Taelll 35801 = il w8y g8l Jaaad Iy Lidad 5a3ledy ol 5l

T e Ao gu 3 Loy J sl

Usbadl Lol h plcadU Lt oS0 (g5l 3 5uliS wya s e TlRALN ol JLSAY ceain i

Ay sgand) SN aluad el 150 0¥1 Jobaalh leall apaidl g Lisal plassals saball

LA,A_JIQ.,,,_.';_\.__.:._J,L‘AJIQlﬁugu@loulﬁglw@ycuﬂgwl sbaaad el yal

2 el gmall e Taii s 5ol yel o gl Loy aan o o3l el Gl ,4las ol Tl
k) Gy L1 LSA) pladsials Lassa s e oS5 @l g suid] J e a3 oIS punas



