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ABSTRACT 

1'Il£ EDS-76 oocctnes produced either In the cillanlo{c caulLy oj embry.onaLed duck 

eggs or in chicken liver ceil cultures were comparatluely studled as a Uvlng attenuated. 

and tnaol1va.ted. oll emulsion va.cctn.es. Uve attenuated uacclne was prepared by propa­

gation oj E~76 v(rus [n duck eggsjollowed. by 30 passages on prepared chicken liver 

~(CU cells. The onset ojCPE and. best time ojvlrus haruesltng was delerminedjor each 

IJlrus passages on CL cells. 25th passages on CL cells. EDS virus loss tlS palhogenLcll!) 

and gaue 10096 protection to the uacdnated chicks. Inacilvated ulrus was prepared. in 

eUher duck eggs or CL cells. ,Uve altenualed. and Inactivated oU emulsion CL cell adapl­

ed EDS vacctnes gaue high lmmunlt!,i to the susceptJ.ble chicks based on lymphocyte 

blastogenesLs assay, serum neutralLUltlon test. HI and. challe11{Je test as well as the In­

aclit>ated. duck eggs aU emulsion vacdne. The CL cells prepared uaccine gave J 00% 

protection Lo the susceptlble chicken when kept at 4°C jar 4 months. 

INTRODUCTION 

The egg drop syndrome (EOS) Virus was Isolated for the first time In 1976 by Van Eell fit Ill. 

at the Buxton Conrerence on AvJan Adenovlruscs and Infectious Bronchitis nnd termed "egg drop 

syndrome", 

In Egypt EOS virus Isolated for the first time from duck rarms (Hamouda. 1989) and from 

chicken farms by Ahmlld (1995). 

EOS disease affects laytng hens cause a sudden and frequently drop in egg production with 

laytng of soft shelled eggs (Holme. 8t al .• 1989) whlch persist for 4-10 weeks (Ahmed. 1995). 

Zaak et 11. (1982) menUoned that In chicken liver cells, peak virus and Intracellular HA titers 
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were reached after 48 hOl,lrs and peak extracellular HA titers were seen after 72 hours. 

Pnrschke (1989) reported that embryonated chicken liver cell culture has proved to be an ap­

propriale and senslUve substrale for propagation of virus of Infectious laryngotracheitis !JL.1l. in­

fectious bronchWs (lB). In(ecUous bursal Disease (ISO) and egg drop syndrome virus of fowl. 

Bragg et aI. (1991) found that a cytopathic agent was subsequently Isolated In chicken em­

bryo liver cell cultures and Identified as EDS virus by haemagglullnaUon Inhibition and neutrall­

zaUon test. 

Swain et aI. (1993) (ound that ED5-76 virus replicated best to the highest titre In chicken 

embryo liver cells and less in duck embryo Jiver cells and duck embryo fibroblast cells. The cylo­

pathlc effect In chicken liver cells was marked by Ule presence of round and refracllle cells and 

detachment of cells (rom the glass surface. 

KaUJ" et al_ (1997) sLated lh<Il Immune response to live and Inactivated E:DS vIrus can be de­

tecled by neutralizing antibody I'esponse and challenge reacllon. 

The aim of thiS present work Is the comparison of the Immune response of the prcp<.tred IIv. 

Ing attenuated and Inactivated vaccine eIther CL cells propagated In CL. cells or In duck eggs vac­

cine. 

MA TERIAL AND METHODS 

I-Chicks: 

Susceptible 21-days old Hubbard chicks were used for vaccIne evaluation. 

2-VlnJ8 strain: 

ED5-76 virus strain supplied by the Central Veterinary Laboratory. Weybridge. l':ngland . 

3-Embryos: 

• One day old SPF chIcks were used for preparation of Chicken liver cell cultures supplied by 

Pllischke (1989). 

• Embryonated duck eggs. They were obtained from United Company for PO\.lllry Production 

and used for propagatIon ano titration of EDS- 76 virus. 

4-Cell cultures media, reagents and solution: 

4.1. Minimum Essential Medium (MEMJ: 

It was used as growth medium with 10% newborn calf serum and maintenance medium with 

2-3% newborn calf serum In pH 7.2. It was supplled by Sigma. 
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4.2. Prepara.tion of inactivated vaccine: 

EDS virus was InacUvated with 0.1% formalin and emulslOed with paraffin 011. The prepared 

vaccines were tested for stertllty. potency and challenge according to Lee-Amt and Hopkins 

(1M2). 

6. Methods: 

6.1. Virus titration: 

It was carried out according to Pedro and Graham (1980). The virus titre was calcu· 

lated according to Reed and Muench (1938) . 

5.2. Serum neutralization te.$t: 

According to the method described by Rossiter et at (1986). 

5.3. Ha.emaggludnation inhibition test (Hl): 

It ' ·.-as earned out according to Anon (1971). 

5.4. LymphDcyte blastogenesis assay: 

It 'Jlas applied according lo Lee (1984). 

RESULTS & DISCUSSION 

EDS-76 Is an InrecUous viral disease of paramount economic Importance to the farmers (Van 

Eck et aI., 1976) character1zed by drop In egg producllon quantlty and quality (McFer.ran et 

aI .• 1978). 

KJlled vaccines as well as live vaccines are being used for the preve-nUon of clinical disease In 

birds lKaur et ll., 1997) . 

Humoral antibody response has been dem()nslrated to £DS-76 Infection a.nd vaccination. Re­

cently ceU mediated Immunity response has also been demonstrated following F:OS-76 vIrus In· 

oculatlon (Kumar et al., 1989). 

Embryonic chicken liver cell cullure has proved to be an appropriate and sensitive substrate 

f()r propagation of egg drop syndrome virus (Pfirachke, 1989). 

Tabk (1) shows the InfecUvlty titre of the 3 passages or or1glnal propagated and tIlrated In em­

bryonated duck eggs that reached to 106 EIDSO/mL 

OeaJlng Wlth results In table (2) propagation of the original EDS vIrus for 30 serial passages 

on chicken liver cell cultures and observing the start of ePE (round and refractile cells ami de-
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tachment of these cell from the glass surface) and the best time of harvesting Indicated thnl tile 

virus titre Increase to the beak and reached 10 10 12 TCIDSO/O.I ml after 10 passages. 

This result agree with those obtained by Swain et a1. (1993) who found that the 8DS-76 vi­

rus replicated best In primary chicken embryo liver cells and CPE can be observed uy 24-48 

hours after vJrus Inoculation, and agree also wlth Calnek et al. (1997) who found that the virus 

was rapidly adapted to chicken llver cell cultures producJng optimum tllre of 107 TCIDSO/ml at 

7th passage within 5th day post Inoculation. 

Tables (3 and 4) shows tilat passage 25t.h was completely safe and protecUve to chickens 21 

day old vaccinated by 1.0 ml I/M of attenuated virus that observed for 21 days post inocula lion 

and then challenged by virulent 8DS-76 vt(Us and kept under observatlon for i5 days after chal­

lenge. 

From thiS results the 24th passage of 8DS Y\rus on chicken liver cell gave a complete attenu­

ated live protective virus that could be use for preparallon of attenuated and formalin Inactivated 

all emulsion EDS vaccines which used In this study 10 comparison with the Inactivated embryo­

nated duck egg propagated 8DS virus vaccine. 

The flnal and main obJecUve of this study was to prepare potent live attenuated and Inaclivat· 

ed EDS-76 vaccJnes on CL cells and evaluate (belr efficacy In suscept.lble chickens tn compari­

son with the local embryonated duck eggs prepared vaccine. The prepared vaccines were sielilc 

as clear In table (5). 

The efficacy of the dllTerent prepared vaccines was tested to determine lhe level and duration 

of cell mediated Immune response for each of the Investigated vaccines as mentioned in table [6). 

Antibodies were monitored In sera collected f(om vaccinated and non vaccinated birds by HI and 

SNT till 12 weeks post vaccination. the Immune response was measured In table (7). 

Tables (7. 8) show the peak of SNT and HI value from the 4 th to 12th weeks post vacdnaLlon 

with live attenuated and from 4 to 12 weeks wtth InacUvated 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 

neutrallzlng and baemaggluUnatlon Inhibition ant\bodJes In blood serum of vaccinated chIcks 

give peak tltres In between 7 and 12 weeks post vacclnatlon_ This result has been reported by 

PhUlps (1973) and Adu et al. (1989). 

Table (9) Indicated that afta challenge test the three prepared vaccines (lIve attenllRted, Inac­

tivated CL cell cultures vaccines and the embryonated duck eggs loacUvatcd vaccine) gave 100% 

protecU on for Ulree serial months post challenge with virulent EDS-76 vlrus. 

The keeping quality of the prepared vaccine was tested for 4 months In -20°C and 40C for live 
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attenuated and both Inactivated vaccine respectively as shown In table (10) wblch clear that they 

gave 100% protection percent. As mentioned by Rhee et at (1987) the vaccine arrarded Immuni­

ty as long as six months. from the previous results we could conclude that the successful trials 

of propagaUon and attenuation of £DS-76 virus in CL cell culLure. It Is rapid. specific. sensllive 

and reduce the probability of contamInation as In the EDS-76 virus harvested from commercial 

duck eggs that collected from different sources that can carry dllTerent conlamlnants 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 loe-Io EID;t;(II ml 

I 5 
: . · 2 5 

Table (2) Propagation and titration of EDS-76 virus propagated on 
chicken liver eel1 cultures (CL) 

time of ePE time of 
No. of appeared post harvestation post IOglO 

passages inoculation inoculation ICIDso I mI 

- .(hours) (days) 

1 72 5 3 
5 48 4 7 
15 24 2 12 
20 24 2 J I 
2S 24 2 12 
30 24 2 12 

CPE = cytopathic effect 

Table (3) Experimental infeclion of 2J days old chicks with EDS-76 
virus propagated on chicken liver cells (attenuated) 

No. of No. of No. of contact 
No. of dead 

No. of 
chicks dead 

mortality 
control not 

contact 
passages 

used chicks 
percent 

challenged 
control 
chicks 

J 10 10 100 3 3 
5 10 10 tOO 3 3 
10 10 2 20 3 3 
15 10 4 40 3 0 
20 10 2 20 3 0 
22 ]0 2 20 3 0 
23 to 4 40 J 0 
24 10 0 0 3 0 
25 )0 0 0 3 0 

. 

30 10 0 0 3 0 
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Table (4) Protection efficiency of chicken inoculated with different 
EDS?61 h'k r 11 f hI! - v rus~assa ges on C Ie en Iver ce sater c a e~mg test 

No. or 

No. of No. of No. of delHJ 
No. of 

cballenged dead Morbidity Mortality PM challenged control 
passages 

chicks chicks 
% % lesions control chicks 

chickens uftcr 
challcIIgc 

10 

)5 

20 

22 

13 

24 

25 
27 
29 
30 

typical 
8 4 50 50 EDS J J 

lesion 
typical 

6 2 30 30 EDS J 3 
lesion 
typical 

8 4 40 40 EDS ) ) 

lesion 
typical 

8 2 25 25 EDS 3 J 
lesion 

6 0 0 0 - 3 3 
typical 

10 J 10 10 EDS J 3 
lesion 

10 0 0 0 
10 0 0 0 - 3 J 
10 0 0 0 
(0 0 0 0 - 3 3 

Table (3) Sterility of the prepared EDS vaccines 

Media 

Living 
attenuated 

EDS 
CL cells 

propagated 
vaccine 

NC 
NT 
NC 
NC 

NC = No colonies appeared on used medium. 
NT = No turbidity appeared on used brOlh. 

inactivated EDS oil 
emulsion voccine 

CL cells embryonated 
propagated duck eggs 

vaccine vaccine 

NC NC 
NT NT 
NC NC 
NC NC 

-
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Table (6) Results of cell mediated immune response of chickens post 
vaccination with prepared vaccines using lymphocyte t:>lastogenesis 

nssay 

Groups Type of vaccines used 
weeks 20st vaccination 

No. t 2 J 4 

1 
live attenuated EDS-76 propagmed on 0.231 

CL cells 
0.694 0.375 0.301 

2 
inactivated oil emulsion EDS-76 0.252 

propagated on CL cells 
0.755 0.357 0.298 

3 
inactivated oil emulsion EOS-76 0.1l6 

propagated on duck eggs 
0.175 0.122 0.090 

4 control non vaccinated 0.037 0.034 0.035 0.035 

Table (7) Log2 mean neutraHzing antibody titers of sera from 
. d h' k 'th d'f~ t d' vaccinate C IC cns WI I eren prepare vaccines 

Group 
Type of vaccines used 

weeks :>ost vaccination 
No. , 1 2 3 4 5 6 7 8 9 10 11 

1 
live attenuated EDS-76 

II 10 10 12 I I II 12 12 II 12 12 
on CL cells 

Inactivated oil 
2 emulsion EDS-76 on 11 5 10 12 12 12 12 10 12 12 12 

CL cells 
Inactivated oil 

3 emulsion EDS-76 on 4 6 5 7 8 I I 7 II 12 12 12 
duck eggs 

4 Control non vaccinated 0 0 0 0 0 0 0 0 0 0 0 

Table (8) Mean HI antibody titers (log2) of sera from chickens 
. t d . h d'ff t d EDS 76 . vaccma e Wit I eren prepare . vaCCInes 

Groups 
Type of vaccines used 

wecl{s lost vaccination 
No. J 2 3 4 5 6 7 8 9 10 11 

1 
live attenuated EDS-76 

0 4 6 6 9 8 lO 7 10 10 7 
on CL cells 

Inactivated oil 
2 emulsion EDS-76 on 7 7 6 10 9 7 6 6 7 5 6 

CL cells 
Inactivated oil 

3 emulsion EDS-76 on 9 10 9 9 8 8 8 7 7 7 7 
duck eggs 

4 Control non vaccinated 0 0 0 0 0 0 0 0 0 0 0 
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12 

12 

II 

12 

0 

J2 

7 

6 

7 

0 
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Table (9) Rate of protection of prepa red EDS-76 vaccines 

t U month 2"cl month 3'"" month 
~ "C "0 v 

~ 
v 

~ 
4.1 

~ bI> b1I b1I 
Type of c 0 c: 0 .:: ~ -0 "0 Group ~~ 41 c: ~ U) ~ ~ ~~ ~ = vaccines ~ 0 - ~ .~ 0 .. .~ 

No. (!II (.J 'E .- CIS U .- 1:':1 U .... 
t 

.... 
C -u~ed ..c .- u ..c: .- (.J .c .- (.J 

U...= <U u..c IU u...r::: <U c... u :::I ... '- <oJ :J ..... t.- U ::I --0 CI) a 0 CI) 0 0 IJ) 0 
L.. L.. ~ 

C ~ C ~ 0 Q... 
Z Z Z 

live 

J 
attenuated 

5 5 100 5 5 100 5 5 100 EDS-76 on 
CL cells 

Inactivated 

2 
oil emulsion 

5 5 100 5 5 100 5 5 100 EDS-76 on 
CL cells 

Inactivated 

3 
oil emulsion 

5 5 100 5 5 100 5 5 100 EDS-76 on 
duck eRRS 

4 
Control non 

5 0 0 5 0 0 5 a a 
vaccinated 

Table (10) Keeping Quality of ~r~ared EDS-76 vnccines 

Group Type of Keeping 
Duration of potency (months) 

I~( 2iiiT 3m 4(" 
No. vaccines used temperature 

S % S 0/1) S 0/0 S 0/0 
live attenuated 

1 EDS-76 on CL - 20°C 5/5 100 5/S 100 5/S laO 5/5 100 
cells 

Inactivated oil 
2 emulsion EDS- + 4°C 5/5 100 5/5 100 5/5 100 5/5 100 

76 on CL cells 
lnacti vaced oi I 

3 
emulsion EDS-

+ 4 °c 5/5 100 5/5 100 5/5 100 5/S 100 
76 on duck 

eR~S 

4 
Control non 

0/3 0 0/3 0 0/3 0 0/3 0 vaccinated 
S = survived chickens . % = protection %. 
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