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ABSTRACT

The EDS-76 vaccines produced elther tn the allantolc cavily of embryonated duck
eggs or (n chicken liver cell cultures were comparalively studled as a living atlenuated
and inaotivated ol emulston vaccines, Live attenuated vaccine was prepared by propa-
gation c;_f EDS-76 vtrus In duck eggs followed by 30 passages on prepared chicken lfver

.(CL} cells. The onset of CPE and best tlime of virus harvesting was determined for each
vlrus passages on CL cells. 25th passages on CL cells, EDS virus loss its pathogenicity
and gave 100% protection to the vaccinated chicks. Inaclivated virus was prepared (n
either duck eggs or CL cells. Live attenuated and (nactivated ol emulsion CL cell adapt-
ed EDS vaccines gave high immunlty to the susceptible chicks based on lymphocyle
blastogenesls assay, serum newralization test, H! and challenge test as well as the tn-
activated duck eggs oll emulsion vaccine. The CL cells prepared vaccine gave 100%
protection to the suscepttble chicken when kept at 4°C for 4 months.

INTRODUCTION
The egg drop syndrome (EDS) virus was {solated for the first time in 1878 by Van Eck et al.

at the Buxton Conference on Avian Adenoviruses and Infectious Bronchitis and termed “egg drop

syndrome”.

In Egypt EDS virus isolated for the {irst time from duck farms (Hamouds, 1888) and from
chicken farms by Ahmaed (1988).

EDS disease affects laying hens cause a sudden and frequently drop In egg production with
laying of soft shelled eggs (Holmes ot al., 1880) which persist for 4-10 weeks (Ahmed, 1995).

Zsak et al. (1982) mentioned that in chicken liver cells, peak virus and tntracellular HA titers
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were reached after 48 hours and peak extracellular HA titers were seen after 72 hours.

Pirschke (1889) reported that embryonated chicken liver cell culture has proved to be an ap-
propriate and sensitive substrate for propagation of virus of infectlous larypgotracheltis (ILT). in-
fectious bronchits (IB). infectious bursal Disease (IBD) and egg drop syndrome virus of fowl.

Bragg et al. (1891) {ound that a cytopathic agent was subsequently isolated in chicken em-
bryo liver cell cultures and identified as EDS virus by haemagglutination Inhibition and neutrall-

zation lest.

Swaln et al. (1993) found that EDS-76 virus replicated best to the highest titre in chicken
embryo fiver cells and less In duck embryo liver cells and duck embryo fibroblast cells. The cyto-
pathic effect in chicken liver cells was marked by the presence of round and refracttle cells and

detachment of cells from the glass surface.

Kaur et al. (16897) slated that lmmune respoase to live and Inactlvated EDS virus can be de-

tected by neutralizing antibady response and challenge reactlon.

The aim of this present work Is the comparjson of the immune response of the prepared liv-
ing attenualed and inactivated vaccine either CL cells propagated in CL cells or in duck eggs vac-
clne.

MATERIAL AND METHODS
1-Chicks:
Susceptible 2 1-days old Hubbard chicks were used for vaccine evaluation.
2-Virus strain:
EDS-76 virus strain supplied by the Central Veterinary Laboratory, Weybridge. England.
3-Embryos:

* One day old SPF chicks were used for preparation of chicken liver cell cultures supplied by
Pfirschke (1989). '

* Embryonated duck eggs. They were obtalned from United Company for Poullry Production
and used for propagation and titration of EDS-76 virus.

4-Cell cultures medla, reagents and solution:
4.1. Minimum Essential Medium (MEM):

It was used as growth medfum with 10% newborn calf serum and malntenance medium with
2-3% newborn calf serum In pH 7.2. It was supplied by Sigma.
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4.2. Preparation of inactivated vaccine:

EDS virus was tnactivated with 0.1% formalin and emulsified with paralfin oll. The prepared

vaccines were tested for sterllity. potency and challenge according to Lee-Amt and Hopkins
(1982).

b. Mcthods:
5.1. Virus titration:

It was carried out according to Pedro and Graham (1980). The virus titre was calcu-
lated according to Reed and Muench (1938).

6.2, Serum neutrallzation test:

According to the method described by Rossiter et al. (1985).
6.3. Haemagglutination inhibition test (HI):

It v-as carried out according to Anon (1871).
5.4. Lymphocyte blastogenesis assay:

It -»sas applied according (o Lee (1884).

RESULTS & DISCUSSION

EDS-76 is an Infectious viral disease of paramount economlc irnportance to the farmecs (Van
Eck ct al., 1978) characterized by drop in egg production quantlity and quality (McFerran et
al,, 1978).

Killed vaccines as well as live vaccines are belng used for the prevention of clinical disease In
birds (Kaur et al,, 1897).

Humoral antibody response has been demonstrated to EDS-76 infection and vaccination. Re-
cently cell mediated immunity response has also been demonstrated following EDS-76 virus In-
oculation (Kumar et al., 1989).

Embryonic chicken liver cell culture has proved to be an appropriate and senslitive substrate
for propagatlon of egg drop syndrome virus (Pfirechke, 1989).

Table (1} shows the infectivity titre of the 3 passages of original propagated and titrated in em-
bryonated duck eggs that reached to 108 EIDgq/ml.

Dealing with resujts in table (2) propagation of the original EDS virus for 30 serjal passages
on chicken liver cell cultures and observing the start of CPE (round and refractile cells and de-
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tachment of these cell from the glass surface) and the best time of harvesting indicated that the

virus titre increase to the beak and reached to 1012 TCID54/0.1 ml alter 10 passages.

This result agree with those obtained by Swailn et al. (1993) who found that the EDS-76 vi-
rus replicated best in primary chicken embryo liver cells and CPE can be observed by 24-48
hours after virus {inoculation, angd agree also with Calnek et al. (1997) who found that the virus
was rapidly adapted to chicken liver cell cultures producing optimum titre of 107 TCIDgg/ml at
7th passage within 5th day post inoculation.

Tables (3 and 4) shows that passage 25t was completely safe and protectlve to chickens 21
day old vaccinated by 1.0 m) 1/M of attenuated virus that observed for 2] days post inocvlation
and then challenged by virutent EDS-76 virus and kept under observation for LS days alter chal-
lenge.

From this results the 24N passage of EDS virus on chicken liver cell gave a completc attenu-
ated live protective virus that could be use for preparation of attenuated and formalin {nactivated
oll emulsion EDS vaccines which used In this study In comparison with the inactivated embryo-
naled duck egg propagated EDS virus vaccine.

The {inal and maln objective of this study was to prepare patent ljve attenuated and jnactivat-
ed EDS-76 vaccines on CL cells and evaluate thelr efficacy (n susceptible chickens in campari-
son with the local embryonated duck eggs prepared vacclne. The prepared vaccines were sterile
as clear in table (5).

The efficacy of the different prepared vaccines was tested to determine the level and duration
of cell mediated Immune response [or each of the investigated vaccines as mentioned in table (6).
Antibodles were montlored in sera collected fram vaccinated and non vaccinated birds by Hl and

SNT i)l 12 weeks post vaccinatlon. the immune response was measurced In table (7).

Tables (7. 8) show the peak of SNT and HI value from the 4 4o 12th weeks post vacclnation
with live attenuated and from 4 to 12 weeks with {nactivated CL cell vaccines while it was 6 to
12 weeks in duck eggs Inactivated vaccine. That Is agree with Khalaf {1981) who found that the
neutralizing and baemagglutination inhibitlon antibodles (n biood serum of vacclnated chilcks
glve peak titres {n between 7 and 12 weeks post vaccination, This result has been reported by
Philips (1973) and Adu et al. (1989).

Table (9) indicated that after challenge test the three prepared vaccines {live attenuated, inac-
tivated CL cell cultures vaccines and the embryonated duck eggs inactivated vaccine) gave 100%
protection for three serlal months post challenge with virulent EDS-76 virus.

The keeping quality of the prepared vaccine was tested for 4 months in -20°C and 4°C for Jive
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attenuated and both inactivated vaccine respectively as shown n table (10) which clear that they
gave 100% protection percent. As mentloned by Rhee et al, (1987) the vaccine afforded Immuni-
ty as long as six months. From the previous results we could conclude that the successful trials
of propagation and attenuation of EDS-76 virus In CL cell cullure, I{ js rapid. specific. sensilive
and reduce the probabllity ol contamination as in the EDS-76 virus harvested from commerclal
duck eggs that collected from different sources that can carry different conlaminants as bacte-
ria. fungus and mycoplasma.
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Table (1) Infectivity titre of EDS-76 virus propagated in
embryonated duck eggs

No. of passages logio EIDsg / ml
) ] 5 ]
2 )

Table (2) Propagation and titration of EDS-76 virus propagated on
chicken liver cell cultures (CL)

time of CPE time of
No. of appeared post harvestation post log o
passages inoculation inoculation [CIDso / ml

__(hours) (days)

1 72 5 3

5 48 4 7

15 24 2 12

20 24 | 2 11

25 24 | 2 12

30 24 | 2 12|

CPE = cytopathic effect

Table (3) Experimental infection of 21 days old chicks with EDS-76
virus propagated on chicken liver cells (attenuated)

No. of No. of | No. of ingrtality No. of contact N(:o?]rt:cefd
chicks | dead control not
passages used | chicks percent challenged corftrol
chicks
] 10 10 100 3 3 |

5 10 10 100 3 3
10 10 2 20 | 3 L 3
15 10 | 4 40 | 3 |0
20 10 2 20 3 | o
22 10 2 20 3 |0
T3 10 4 40 3 0
24 10 0 0 3 0
25 10 0 0 3 0
30 10 0 0 -3 0
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Table (4) Protection efficiency of chicken inoculated with different

EDS-76 virus passa

pes on chicken liver cells after cha]lenging test

No. of
No. of dead
No. of o8 af No. of Morbidity | Mortality PM challenged control
passages challenged | dead Y %Yo lesions control chick
chicks | chicks ) S
chickens after
challenge
typical
10 8 4 50 S0 EDS 3 3
lesion
typical
15 6 2 30 30 EDS 3 3
L lesion
typical
20 8 4 40 40 EDS 3 3
__J lesion
typical
22 8 2 2§ 25 EDS 3 3
lesian |
23 6 0 0 0 - 3| 3]
lypical
24 10 ] 10 10 EDS 3 3
lesion -
25 10 0 0 0 )
27 (0 0 0 0 - 3 3
29 10 0 0 0
30 (0 0 0 0 - 3 3
Table (5) Sterility of the prepared EDS vaccines
Living inactivated EDS oil
attenuated emulsion vaccine
. EDS
Media CL cells embryonated
CL cells
propagated duck eggs
propagated : .
> vaccine vaccine
vaccine
Nutrient agar media NC NC NC
Thioglycollate broth NT NT NT
Sabauraud’s glucose agar NC NC NC
Grey media NC NC NC

NC = No colonies appeared on used medium.
NT = No turbidity appeared on used broth,
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Table (6) Results of cell mediated immune response of chickens post
vaccination with prepared vaccines using lymphocyte blastogenesis
nssAYy
G:I)s-ps Type of vaccines used _lwegis_]z)isl vacgmatlon4
1 live attenuated EDS-76 propagated on 02310 1 0.694 | 0.375 | 0.301
CL cells ]
5 inactivated oil emulsion EDS-76 0252 10.755 | 0357 | 0.298
propagated on CL cells ]
3 inactivated oil emulsion EDS-76 0.116 1 0.175 | 0.122 | 0.090
propagated on duck eggs
4 control non vaccinated 0.037 | 0.034 | 0.035 | 0.035
Table (7) Log, mean neutralizing antibody titers of sera from
vaccinated chickens with different prepared vaccines
Group ‘T ) weeks post vaccination
No. | Typeofvaccinesused =537 o T T9 78 [ 9 [10] 11] 12
p | Viveauenuated EDS-76 |y Tyt oo |y 2z |2 b 12
on CL cells
Inactivated oil
2 emulsion EDS-76 on | {1 | S [ 10|12 (121211210142 [12|]2 /1!
CL cells
Inactivated oil
3 emulsion EDS-76on | 4 | 6 | 5 | 7 |8 [V 7 (Ll }12] 021212
duck eggs | [
4 Control non vaccinated | 0 |0 lo[o]Jo[o]oJo]JoJo]o]o
Table (8) Mean HI antibody titers (log;) of sera from chickens
vaccinated with different prepared EDS-76 vaccines
Groups Tyne of vaceines ised weelks post vaccination
No. | *YP 1 J2][3]4(5/(6[7[8]9] 0]z
live attenuated EDS-76 U
1 on CL cells O{i 6T6 9 81(0 7 (10010} 7|7
Inactivated oil | J T
2 | emulsionEDS-760n | 7 | 7 6‘10 917]6|617!15|6]6
CL cells
Inactivated oil —i |
3 emulsionEDS-76on | 9 |10 9 |98 (8 8[| 7V7 |7 7|7
duck egps
4 Control non vaccinated | 0 [0 o loJololo]Jofololo]ao
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Table (9) Rate of protection of prepared EDS-76 vaccines

Group
No.

Type of
vaccines
used

1* month

nd

2" month

3™ month

No. of challenged
chicks

Survived
Protection %
No. of challenged
chicks

Survived

Protection %

No. of challenged
chicks

Survived

Protection %

live
attenuated
EDS-76 on
CL cells

5110005 |5

100

100

[nactivated

oil emulsion

EDS-76 on
CL cells

S {100 5 15

100

100

[nactivated

oil emulsion
EDS-76 on
duck eggs

S 1100 S

100

100

Control non
vaccinated

anE

Table (10) Keeping quality of prepared EDS-76 vaccines

T— Type of Keeping I’Puratlog%potcnc;rémonthsz_m
No. | vaccines used | temperature S | % % S 1% s | %
live attenuated |
1 EDS-76 on CL -20°C 5/5—\7100 5/51100|5/5) 100 |5/5) 100
cells
| Inactivated otil
2 emulston EDS- +4°C 5/5(100|5/5|100|5/5|1001(5/5| 100
76 on CL cells
Inactivated oil
3 |emulsion EDS- o 55 ] 100 | 5751 100 | 5751 100 | 575 | 100
76 on duck
eggs
g | “entralnon o3| 0 o3| o goa‘ 0 o] o
vaccinated |

S = survived chickens.
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