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ABSTRACT

The present work showed that freeze-dried live ND+IBD vaccines had the highest titers
in the vial filling pool and the final product (10'° + 10.*° /ml EIDs, for NDV and IBDV
respectively). The measurement of residual moisture content in the final product by infrared (IR)
was 0.3 %, and there was no interference phenomena between Newcastle disease virus (NDV)
and infectious bursa disease virus (IBDV). There was a reduction in NDV titer post
lyophilization while IBD'V did not affect . All vaccine formula were found to be safe and potent
for vaccinated chickens showing 80-90 % protection without interference effect between the 2
viruses. Western blot technique confirmed that there was no effect of lyophilization on the

protein profiles of ND and IBD viruses.
INTRODUCTION

Lyophilization (freeze-drying) is a method
of preservation that greatly enhances the
storage life and portabtlity of many labile
microorganisms and biological products. In
regard to attenuated live vaccines, the ability
to freeze-dry. a viable organism is often
determinant of sustainable, cost-effective
application tn the field. To date successful
lyophilization has been confined to viruses and
bacteria.

Lyophilization 1s a multistage operation in
which, quite obviously each step is critical as
follow: The freezing step, during which the
material 15 hardened by low temperatures,
During this very critical period, all fluids
present become solid bodies, either crystalline,
amorphous, or glass. Most often water gives
rise to a complex ice network but it might also
be imbedded in glassy structures or remain
more or less firmly bound within the
intevstitial structures. The sublimation phase or
primary drying will follow when the frozen
material, placed under vacuum is progressively
heated to deliver enough energy for the ice to
sublimate. During this very critical period a
correct balance has to be adjusted between
heat input (heat transfer) and water
sublimation {mass transfer) so that drying can
proceed without inducing adverse reactions in
the frozen material such as back melting,
puffing, or collapse. A continnous and precise

adjustment of the operating pressure is then
compuisory in order to link the heat input to
the “"evaporative possibilities" of the frozen
material. The adsorption phase or secondary
drying starts when ice is being distilled away
and a higher vacuum allows the progressive
extraction of bound water at above zero
temperatures (1) .

Newcastle disease is a highly contagious
viral disease affecting almost all species of
birds of different age groups world wide.
Depending upon the pathotype involved and
the susceptibility of the flock; the virus causes
respiratory diseases, drop in egg production
and mass mortality in  endemic areas.
Newecastle disease virus (NDV) is a member of
the Paramyxoviridae family (2). The virus is
enveloped and contains a negative — sense,
single- stranded RNA genome that codes for
six proteins including an RNA- dependent
RNA polymerase (L), fusion (F) protein,
hemagglutinin-neuraminidase (HN), protein
matrix (M) protein, phosphoprotein (P), and
nuclcoprotein (NP) (3).

Infectious bursa disease (IBD) is an acute
contagious disease of chicken that induces
high morbidity and mortality in chickens 3-6
wk of age (4). The disease in younger chickens
is usually sub-clinical and results in immune
suppression with subsequent poor immune
response to different infections and vaccines.
Therefore, the disease has a significant
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economic impact (5). Infectious bursa disease
virus (IBDV) is a double- stranded RNA non
enveloped virus that has a bisgmented
genome. It belongs to the family Birnaviridiae
(6).

In the present study efforts were conducted
to identify the correlation between vaccinal
strains of NDV (Lasota) and IBDV (Dyg) as
live combined vaccines propagated in
embryonated chicken eggs. The immunogenic
relationship between these strains was detected
by applying western blot assay on the SDS-
PAGE separated proteins of NDV and IBDV,
using anti-NDV and anti-IBDV hyper immune
serum.

MATERIAL AND METHODS
1.Vaccinal virus strains
1.1.Newcastle disease virus

Lasota lentogenic strain of Newcastle
disease virus (NDV) with a titer of 107
EIDsy/ml was used for preparation of live
Newcastle disease vaccine (7).

1.2.Infectious bursa disease vaccine virus

Gumboro-strain D-78 of infectious bursa
disease virus (IBDV)with a titer of10™%3
EIDso/ml was used for preparation of live
infectious bursa disease vaccine (8).

1.3.Bivalent ND and IBD vaccine

Live attenuated ND and IBD vaccine
was prepared using Losta and D4y strains (9).

2.Virulent virus strains
2.1.Viscerotropic velogenic strain of NDV

Highly pathogenic strain of Newcastle
disease virus of a titer 10°>° EIDsg/ml was used
for challenge test.

2.2-Very virulent local strain of IBDV

- Local strain for infectious bursa disease
virus of a titer 10>> EDsy/ml was used for
challenge of vaccinated chicks.

~All vaccine and. virulent viruses were
supplied by Veterinary serum and Vaccine
Research Institute, Abassia , Cairo.
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3.Embryonated chicken Eggs (ECE)

Nine to eleven day old Lehman embryonated
chicken eggs specific—pathogen free (SPF), were
obtained from Koam Oshiem farm, El-Fayoum,
Egypt and used for titration of Newcastle disease
and infectious bursa disease viruses, and
investigation of the interference phenomena
between the two viruses.

4.Chickens

Two hundred one-day old SPF chicks were
used for vaccination and challenge test to
evaluate the prepared vaccines.

5.Stabilizers

Sterilized skimmed milk of a concentration
15% was added as 40% to the virus suspensions
to be lyophilized.

6.Testing the freedom of the prepared live ND
and IBD vaccines from foreign
contaminants

Such testing was carried out
Saboaraud's glucose agar for
Thioglycollate broth for anaerobic bacterial;
nutrient broth for aerobic bacteria and
Mycoplasma media (PPLO) for mycplasmal

using
fungi,

‘contamination (10)

7-Virus titration

Titration of live attenuated prepared ND
and IBD vaccines was carried out in SPF-ECE
(11). The virus titer was calculated (12).

8.Lyophilization of the prepared live
attenuated ND, IBD and bivalent
ND and IBD vaccines

These vaccines were lyophilized using
freeze—drying machine (VIRTS) at -40°C (1).

9.Evaluation of lyophilization effect on
lyophilized vaccines

9.1.Sterility

The freedom of the prepared vaccines
from aerobic and anaerobic bacteria, fungi and
mycoplasma was tested using specific media
(10). Five randomly selected vials from each
vaccine were obtained and their contents were
pooled after reconstitution and subjected to
sterility tests.
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9.2. Estimation of the residual moisture

Residual moisture (%) of lyophilized
vaccines was measured by infrared (IR) rays
(13).

9.3, Vacuum determination

Freedomn of the Iyophilized vaccines
from residual gases in the sealing environment
(e.g. oxygen, carbon dioxide) and free—radical
activity was determined (7).
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9.4.Virus titration
It was carried out as mentioned in item 7.
9.5.Chicken vaccination

Two hundred, one day old SPF -
susceptible baby chicks were divided into five
groups of forty birds. Each of group number 3;
4 and 5 was divided into two subgroups of
twenty birds as shown in Table [.

Table 1. Schedule of chicken vaccination with the prepared vaccines

Group-i | Group-2 J Group -3 ]_ Group-4 l Group-5
Received Vaccine
Intra-ocular In drinking water Non-
ND&IBD ND&IBD Vaccinated
ND IBD SG* 5G SG SG 5G SG
A B A B A B
Challenged against
NDV ] IBDV ] NDV [ IBDV | NDV | IBDV | NDV | IBDV

*SG = subgroup

9.6.Challenge test

All chicken groups were chailenged by ND
and IBD wvirulent strains according to the
received vaccination and monitored daily for
clinical signs manifested by the two viruses (14).

9.7.Keeping quality

Determination of the keeping quality of the
prepared vaccines was carried out at 25°C,
4°C and -20°C for 12 months (15).

9.8.Western Blot Technique

The western blot was conducted (14) to
detect the antigenic differences of the SDS-
PAGE separated virus proteins.

9.9.Histopathological examination

It was carried out (I6) to investigate the
effect of tested IBD vaccines on the bursa of
vaccinated chickens.

10.Haeagglutination (HA) and
Haemagglutination inhibition (HI) tests
The two tests were carried out using the
micro-titer technique (17).
11.Enzyme linked immunosrobent assay
(ELISA)
It was carried out ({8} on infectious bursal
diseases virus (Biocheck kit).

RESULTS AND DISCUSSION

Using HA micro-titer technique it was
found that ND vaccine alone was higher in
titer in than Live ND & IBD vaccine as in
Table 2.

Also the results of HA activity in Table 3
showed that the titration of Newcastle disease
virus (Lasota} vaccine was the same {EIDs
10'"%/mi) pre-and post-lyophilization indicating
that NDV was protected by lyophilization cycle
by using skimmed milk (40%). On the other
hand, it was noticed that dilution 107 showed an
end point of HA unit in pre-lyophilized higher
than post-lyophilized vaccine. This observation
could be attributed to a drop in virus activity
after freeze drying cycle. From Table 3 showed
the titer of NDV (Lasota) in embryonated
chicken eggs. and haemagglutination (HA)
activity. But in case of infectious bursa disease
virus; Table 4 showed that PM lesions of
embryonated chicken eggs were stunting growth
and curling of embryos, hemorrhages and
enlarged pale with reddish black spots of the
liver.
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Table 2. Haemagglutination titer of ND virus in the prepared virus suspensions

Virus suspension number Virus suspension preparation HA log, /ml
1 NDV alone 2048
NDV incculated simultaneously with
2 IBDY in ECE 512
3 Mixed harvest of NDV and IBDV 128

Table 3. Titer of ND virus in the prepared vaccines

NDV titer
Prepared Pre-lyophilization Posi-lyophilization
vaccine HA titer (logy/ml) EIDsg/mi HA titer (logo/ml) EIDse/ml
(log,/ml) (log,/ml)
NDV alone 1024
NDV inoculated
simultaneously with i 4096 7
IBDV in ECE 2048 10.5
Mixed harvest of NDV l 1 |
and IBDV 10.5 2048
i

Table 4. Titer of IBD virus in the prepared vaccines

IBDV titer
Prepared Pre-lyophilization Post-lyophilization
vaccine Criterion of EIDsq/ml Criterion of infectivity EID¢g/ml
infectivity (logm/ml) (logy/ml}
IBD alone 1
NDV inoculated Stunting growth of t Stunting growth of
stimultaneously with embryos; 8.5 embryos; 1
IBDV in ECE hemorrhages l hemorrhages 8.5
Mixed harvest of NDV | and enlarged pale and enlarged pale liver i
and IBDV liver l
4

infectious bursa disease virus (IBDV) as a
non-enveloped virus was not affected during
iyophlhzatlon process, it showed the same titer
(EID50 10*/ml) pre- and post lyophlhzatlon
(19). In pre-iyophilized 'Lasota + D75 vaccine,
the infectivity was reduced about 0.2 logj
post-lyophilized for Newcastle disease virus
while infectious bursa disease virus still had a.
constant titer (108'5/m1). 2Lasota+D75 vaccine
was reduced in titer one logjo to reache 10°*/ml
for NDV but the infectivity titer of infectious
bursa disease virus did not affect post-
lyophilization process. These results indicate
that there is no interference between the two
viruses, the thing which may lead to

production of combined live ND+ IBD vaccine
~without effect on viral infectivity

No clinical signs were detected in
vaccinated chicks through both routes twenty-
one days post vaccination. Lasota, and Dqg
induced 85%. and 80 % protectlon of
challenged CthkS respectively. Live 'Lasota
+D78 and “Lasota + Dog vaccines showed
90%+95% and 85%+90% protection of
challenged chicks, respectively. On the other
hand the remainders survived chicks after
intra-ocular instillation with four vaccine
formulae showed good protection after
challenge with virulent strains. All inoculated
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anvaccinated chicks (control group) died and
this in agreement with previous study (20).

It was found that the presence of the two
viruses mixed together or even inoculated
simultaneously in embryonated chicken eggs
did not affect the two viruses infectivity and
there is no interference phenomenen as shown
in Table 5 that proved previous work (21).

The results in Table 6 cleared the keeping
quality of freeze dried live ND + IBD vaccine
at + 25°C, +4°C and -20 °C for 12 months. At
+ 25°C, Newcastle disease (ND) virus,
beginning with 9.5 log;y EIDsg / ml but after
two month there was dropped infectivity titer
to zero. On the other hand infectious bursa
disease (IBD) virus beginning with a titer of
8.5 logyy EIDsg / ml, had a reduced infectivity
titer (0.2 logig) by the 2™ month. Then,
afterwards there was gradual reduction of
infectivity titer till reached 3.0 logo at thel2™
months indicated that Newcastle disease (ND)
virus is more sensitive than infectious bursa
disease (IBD) virus due to its enveloped
structure. At+4°C, Newcastie disease virus,
had a reduced infectivity titer to 2.0 logl0 by
the 2" month and still reduced to reach 3.0 log
6, at the end of the experiment while,
infectious bursa disease virus, was still stable
with a titer of 8.5log)q till the 6™ month, then
reduced 0.2 logo till reached an infectivity
titer of EIDsy 8.0 log gt At -20°C, Newcastle
disease virus had a slight reduction of about
0.1 logje, then the infectivity titer had stability
at the 6™ month to the end of the experiment.
On the contrary, infectious bursa disease virus
stability with a titer 8.5 logi, was determined
till the 8" month, and then dropped 0.1 log) at
the end of the experiment. These results
indicate that the best preservation temperature
of the two viruses was -20°C and infectious
bursa disease (IBD) virus is more stable due to
its non-enveloped structure as stated
previous study (15).

It was generally agreed that IBDV had
4viral proteins (Vpl, Vp2, Vp3 and VP4) with
additional proteins (22). Western blot
technique was used to identify the viral
proteins of IBDV and NDV vaccines (pre-
lyophilized and post-lyophilized). The viral
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proteins were resolved on SDS-PAGE and
then blotted on nylon membrane and react
with reference polyclonal antibodies with titer
of 1: 8 for NDV and 1: 64 for IBD. Minor
differences observed between pre-lyophilized
and post-lyophilized vaccine. The IBD viral
proteins of this vaccine were identified (23) as
95 KDa VPI1, 53 KDa , 46 KDa VPx, 40 KDa
VP2, 32 KDa Vp3 and 278 KDa Vpd
Infectious bursa disease (IBD) virus {D7g) was
purified from live virus vaccine by rate zonal
density —equilibrium  centrifugation  and
characterized by  polyacrylamide  gel
electrophoresis : two major polypeptides with
approximate mol. wt. 29K, 41.5k and 91.5k
were present in all preparations of virus having
a buoyant density of 1.33g/ml. Western
blotting of the polypeptides of IBD virus
showed that the initial antibody response of
chicken infected with live virus vaccine was
directly preliminary towards the 32 Kk
polypeptide. Serum obtained lute in response
to live virus contained antibodies recognizing
the 29k, 37K and 41.5K polypeptides. An
antibody response to the 91.5 K polypeptide
was not detected routinely by this technique. It
was concluded that the 32 k polypeptides is the
major immunogen of IBD virus (24).

SDS-PAGE  analysis of  lentogenic
Newcastle disease virus (NDV) purified by
sucrose density gradient ultracentrifugation
showed six structural polypeptides of 198, 75,
56, 54, 50 and 37 kDa. The polypeptides 75,
56 and 37 kDa stained positive for
glycoproteins. The reaction of the 37 kDa
proteins might be due to comigration of
fragments of 75 kDa protein under denaturing
conditions of the SDS. The migration of the 75
kDa protein fragments with other polypeptides
was confirmed by using anti-HN mouse
monoclonal . antibodies (Mabs). Five
polypeptidies (75,56, 54, 50-and 37 kDa) were
immunogenic (25). The protein profile of the
Newecastle disease virus isolates was compared
by subjecting the purified preparation of
viruses to SDS-PAGE. Electophorectic
migration pattern of protein of all NDV
revealed 7 protein bands on gel according to
their molecular weight and no variations were
observed among them as reported previously
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(26) in agreement with the obtained viral
protein profile as shown in photo 1.

In Table (6) the results of determinations
of immune response of vaccinated chicks with
combined live ND+IBD, indicated that all
vaccinated chicks at 7 day of age, developed,
high HI antibodies titers (1:128 and 1:256) by
intra-ocular and drinking water, respectively,
At the same time, enzyme-linked immune-
sorbant assay (ELISA) revealed that antibody
titers of IBDV combined vaccine induced
satisfactory immunity and high protection
post-challenge revealing that there is no
interference and the immunosuppressive effect
of IBD vaccination at one day of age on the
response to Newcastle disease vaccine was
low parallel to what mentioned Yadin et al.
(8).

To detect the invasiveness of the live
ND+IBD vaccine to the lymphoid tissues and
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lung of the vaccinated chicks, bursa body
weight (BWT); spleen / body weight and
jung/bodyweight ratios were studied (Table 7).
It was clear that the live combined ND+IBD
vaccine was more safe than and there were no
clear differences between the bursa, spleen &
lung/ body weight ratios of vaccinated and
control non-vaccinated chicks after 5 days of
vaccination and challenge (time needed for
arriving the virus vaccine to the bursa (IBDV)
and lung (NDV), 3-5 days in agreement with
several investigators ( 27-29).

The results of ELISA titer or s/p revealed
that freeze-dried live ND+IBD vaccine
induced a high IBD mean ELISA titer (4264),
and haemagglutination inhibition (HI) titer
indicated that the mean ND HI titer (256),
providing good protection till the 6" week
{(broiler period) .

Table 5. Determination of the interference phenomena

Tested vaccine Investigated parameters
Virus detection HA activity of PM lesions of EIDs;
NDV IBD (log,,/ml)
Wet vaccine Lyophilized
vaccing
NDV inoculated 1 10.7 10.3
simultaneously with 1 Stunting tor tor
IBDV in ECE +ve growth; NDV and 8.5 NDV
1 hemorrhages for IBDY and 8.5
1 of embryos for
+ve and enlarged 1IBDV
Mixed harvest of NDV | pale Liver 10.5 94
and IBDV ! for for
NDV and 8.5 NDV and 8.5
_J_ for IBDV For
IBDV

Table 6. Mean ND-HI antibody titers in vaccinated chickens via the intra-ocular route

HI antibody uters of ND (log,/ml) on weeks post vaccination
Used vaccine .
lst 2nd 3rd 4th Slh . 6“‘
ND vaccine alone 256 128 2048 256 256 256
“Lasota +Drg 256 128 128 128 128 128
Lasota +Drg 128 128 256 128 128 128
Control 0 0 0 0 0 0
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Table 7. Keeping quality of 'live freeze-dried ND +IBD vaccine
Preservation temperature }
Periods | 250C +4°C -20°C l
‘ ND + IBD ND + IBD ND + IBD |
() day 10.5 2.5 10.3 8.5 10.5 8.5
’.
2 M. 0 8.3 8.2 85 10.4 85
| aM. 0 7.0 79 | 8.5 10.2 85
6M., C 6.0 75 | 8.0 10.0 85 |
D 0 e 29 | 80 10.0 8.5
10M. 0 4.0 79 | 80 10.0 8.4
12M. | 0 30 ] 79 1 80 ] 100 8.4

Table 8. Bursa/body weight ratio in vaccinated chickens, pre & post challenge with

different formulae vaccine

Weight of bursa (gm) Body weight (gm) Bursa body weight ratio
Chicken . -
group Vaccine used 5 days post —f spdo?t{s 5 days post spias)t,s 5 days post Spf)?t,b
J vaccination challenge vaccination challenge vaccmation chal[enge
L* {1} J Lasota/vyNDV 0.6 /- -10.93 120/- | -F 150 0.5 -1 0.62
‘ 1 -
(2) Dy vvlocal [BDV 0.74 /- - 0.81 100/- -1 120 0.74 /- -/ Q.67
|
‘ Nasota | vwwiNDV 1 7040 — - 120 -/ 0.33
(3) + vvlocal 0.85 /- 110/- 077 /-
D78 BDY -/ 0.45 /115 -39
Yasota [ vwNDV -10.74 125 -/ 0.59
{4) + 0.75 /- 105¢- Q.71 /-
D73 vwwIBD -£0.52 B - 115 -/ 0.45
(s) Contor vyNDV 0.75 0.46 110 120 0.68 0.38
| wWIBD 0.63 110 0,57

A8 KD

EE A

A4 KD

14 0 ke
Photo 1. Results of western Biot technique for viral protein profile showing minor differences between pre-and posi-
lyaphihization of vaccinal strains.
Lane M : high molecular wi. pre-stained protein marker (bands 200, 97.4, 68, 43, 29.18.4 and 14.3kD,)
pre-lyophitized Lane 1 :Dqg vaccine strain Post-lyophilized lane :
Lane 2 ; Lasota sirain Lane 4 : Dy vaccine strain
Lane 3 : Lasota + Dy Lane 5 : Lasota strain
Lane 6 : Lasota + D



Shendy et al.

REFERENCES

I.Mariner , J C, House, J A , Sollod , A E,
Stem, E Van den Ende, M C and Mebus, C
A (1990): Comparison of the effect of
varlous chemical stabilizers and
lyophilization cycles on the theremostability
of a vero cell adapted rinderpet vaccine. J.
Vet. Microbiol., 21 : 195-209.

2. Alexander , D} J (1997): Newcastle disease
and other paramyxovirus infections . In :
Discases of poultry . 10" ed. Towa State
Univ. Press Ames, IA pp. 541-570.

3. De Leeuw, O , and B  Peeters (1999):
Complete nucleotide sequence of Newcastle
disease virus: evidence for the existence of a
new geneus  within  the  subfamily
paramyxovirinal. J. Gen. Virol. 80:131 —136.

4. Lukert, P D and Saif, Y M (2003):
Infectious bursal disease . Diseases of pouliry
1" ed . lowa State University Press , Ames
IA pp. 161-179.

5. Faragher, J T, Allan, E H and Wyeth, P J
(1974):  Immunosuppressive  effect  of
infectious bursal agent on vaccination against
Newecastle disease Vet. Rec. 95: 385 — 388

6. Muller , H, Schotisek C and Becht H (1979):
The genome of infectious bursal disease virus

consists of two segments of double stranded
RNA. I Virol. 31 : 584-589.

7. Vijayashree Varadaraan, Tanwani, S K ,
Mohghe, M N and Rakesh Sharda (2000):
Vaccines against Newcastle diseases virus
using thermostable derivatives of lentogenic
strains Indian Veterinary Journal 77 (12):
1021-1024.

8.Yadin, H, Hoekstra , J, Oei , H L and Roozelar
Van D J (1980). investigation on live
vaccines against infectious bursal disease of
chicks Veterinary Quarterly 2(1) 48-57

9. Afaf, H Abdel Hadi , Khodeir, M H and
Mervat, A WI-Koffy (2000): Trails for
preparation of a combined vaccine against

129

new castle and Gumboro diseases. Suez canal
vet. Med. J. Vol. HI (2).

10. Anon (1971): Methods of examining poultry
biologics and for identifying and quantifying
avian pathogens. Nut. Acad. Sci., Washington
D.C., cited by Amer, M.M. (1984).

11. Cunninghama, C H (1973): A laboratory
guide in virology 7" ed Burgress publishing
Co., Minneapalis Minnesota.

12. Reed, L J and Muench (1938): A simple
method of estimating fifty percent and point .
Amer. J. Hyg., 27 : 493-497.

13. Hageman, M J (1988): The role of moisture
in protein stability . Drug Dev. Ind. Pharm.,
14 : 2047-2070.

14. Darrell, R, Kapczynski and Terrence M
Tunpey (2003): Development of a virosome
vaccine for Newcastle disease virus. Avian
Dis. 47: 578-587.

15.8iddiqui , Y N, Misra, R P and Sinha, K C
(1979): A note on the keeping quality of
Ranikhet disease vaccines. Indian Veterinary
Journal 3 (3) 199-202.

16.Nakamura, K , Yuasa, H and Narita, M
(1990): Effects of infectious bursal disease
virus on infectious produced by E. coli of
high and low virulence in chickens. Avian
Pathol., 19: 713-721

17.Cruickshank, R D, Dugid, ] P, Marmian,
B P and Swaine, R H A (1975): Medical
Microbiology , 12® Ed. Vol. 2 Chruchill
Living stone , Edinburgh, London, UK.

18.Voller, A , Bidwell, D and Bartlett, A (1976):
Microplate enzyme immunoassay for the
immunodiagnosis of virus infection. Amer.
Soc. Micro., 506-512.

19.Panigraphy, B, Misra , L K and Adams , L G
(1982): Humoral and cell-mediated immune
responses in chickens with infections Bursal
disease. Veterinary Microbiology 7 (4) 383-
387.



Zag. Vet J.

20.Jetteur, P (1990): Stability of the freeze-dried
vaccine D-78 against avian infectious bursitis.
Preliminary experiments. Tropicultura. 8 (3)
147-148.

21.Giambrone, J J (1979): Effect of early
infections bursal disease virus infection on
immunity to Newcastle disease in adult
chickens. Poultry science 58(4) 794-798

22.Dobos, P (1979): Peptide map comparison of
the proteins of infectious bursal disease virus
journal of virology 32(3) 1046-1050

23.Ture, O and Saif, Y M (1992) : Structure
proteins of classic and variant strains of
infectious bursal disease viruses . Avian Dis,
42:829-836

24.Fahey, K J , Donnell, I J and Azab, A A
(1985): Characterization by Western blatting
J the immunogens of infectious bursal
disease virus Jounal of General virology 66

25.5wain, P, Verma, K C and Kataria, T M
(1997).  Characterization of  structural
polypeptides of velogenic Newcastle disease

130

Microbiology, Immunology and infectious
Diseases, 18(2)125-129

26.Mishra, S, Kataria, ] M, Sah, R L., Verma,
K C and Mishra, J P (2001) Pathogenesis of
Newcastle disease virus isolates in pigeon .
Indian Journal of Animal Sciences 70 (11)
1125-1126.

27.Muller, H (1986): "Replication of infectious
bursal disease virus inlymphiod cells”. Arch.
Virol,87:191-203.

28 Muzariegos, 1 A, Lukert, P D and Brown J
(1990): Pathogenicity and
immunosuppressive properties of infectious

bursal disease (intermediate) strains " Avian
Dis , 203-208

29.Nieper, H and Muller, H (1994): "Attempts
to define host cell permissivness of IBDV by
cell receptors " Int. symp. On infectious
bursal disease virus and chicken infectious
anaemiq, Rauischholzhausen, Germany, 21-
24 Giesse, Instute fur Geflugelkrankheiten [
4™ symp. WId. Pouh. Assoc | 119-124 .

virus. Indian Joumal of comparative

ol pedlall
dilie 6 g ddlia Clugd (e Clalil] o liall il o il o

,_'yua@mdi.xpmi**,Mié..AJ.L.nmi*,*}l&gﬁgim**,gm%ﬁm*
Gl 4 bl clalilh y Juaad) digay sgaa *
G 3 daala — (s skl il Al w#

ds_:mjia__ugguj_ainL;rfausjs;,__miL-J,as.\_,mg!,mg—_m})gnw\;.g\_hn' Ll a2idy
glLOY AU o Al Jlaagaly YO et e dead n ol A )0 Dal e s il oiilagll gl S A
wjﬁﬂ!}su_asaj\ebﬂllcumél(DTS)E_)E:GQIJJJMAM CMJ(U}AY)EJECLE;‘NL}“E}M\CM
thﬂla}ﬂi@GJ;l)ﬁtwmw&»I}%- TM&CMMMILJJ:JHWJA;JLASJ,M
ﬁ-'_) J\ﬂléﬂj)}.\ﬁ.‘}&mﬁjﬂj CIAJ.H‘L\:LY M.\mn_n.uaa‘kc_):-/\_,.‘ﬁi-k/\o /\0 \' Odu
uiw;ﬂjj))majiwj)ﬂlﬂy'l_)l.ua'l_gd.mls_,.\.leﬂ LJJ'E'“ @L&J\JJA‘&MLI@LMMM';\J&*&
e s ganill Hlpal N ALaYL Guludl ¢l s Al Adle elie QI35 jeaaadl Clalilll ) pea
(Western Blot) elaall ahalll s o al LaS o ool U8 ALl b w Y5 %% - %A e Alea
Sl iy sl el 05l (o Aduila CLEDAL sa 5 al Can  fall (g ol (g giaall e a3l
o.\.:.!u;}]y\_d!ua_\_dl uu\uyejjwlulﬁuuy\JMlu_\sdmluJ 28l A lee day g (S8
ﬁl@bﬂ!cumulw‘wlujléﬂﬁymw W|_)ylnﬁ4_|)]ljd\_-d=j‘)w)m]|
O Al G g et aa g Y 5 Lelad





