$| H— Tﬂ'bﬂ- "'t ﬂlnu ISSN 1110‘7219 '?3

TRIALS TO IMPROVE THE IMMUNE RESPONSE OF
LIVE NEWCASTLE DISEASE VACCINE

S. K. Tolba, Abo Zeid A.A.,
Abil EI-Wanis N. A. and Madkouwr M.S,

Veterinary Serom and vaccine Meseareh Institule, Abbasia, Coiro,

ABSTRACT

Three evperimenls were designed o study the effect of addillen of both

DEAE  dextran il ecasein hydrelysate o different comcentrations (o the live
Newcastle disease (ND] vaccine cach alorie before lyophitization and as a constil-

uerd af the vaccinal diduent during vaccination. Aise, thelr affect on the vimes propo- l
galfon (e esmbigonaied chicken eggs (ECEs) were siudied. The obiained resulis re
vealed that the addition of 100ug/mi DEAE dex{ran to the vaccinal difuent gave (e f
higluer HI tire and 10090 protection after challenge 4 weelks post vacctation followed

by the group given SO pgfml, In case of addition of 1 and 2% casein hycdrolysale before ;
iyophilization of ND vaccine give the higher haemagglutination inhibition (1) titre after

4 weelks post vaceination and 100% protection. The resulls of infection of the same con

cendration of hoth substinces revealed their gffect on the virus propagation in the

ECEs

INTRODUCTION

The distributlon of Newcastle disease Is dependent on the attempts for cradivation and con-
trol made io dilfcrent countries. In spite of the widesprend of Newcastle diseasc (ND) vacches,
there are a large number of oulbreaks of the disease. Culbreals occurred in bivds that had been
vacclinated al least once. and i many cases (he bleds had received (wo or move live virus vacel-
nalon, The immyoe response Is influenced by a large nwinber of genelic and envivonmental fhe-
lora for example heavily paastbized, malnouristinent and stress etors which il jeldbit the
nermal bmenune pesponae. (o ‘e Neld, e llore of te birds le withstaod exposure to ND may
be doc Lo inndegquale amomils of viras In the vacelnes, ln soe [nalances, low Ulre of the vac-
cine may e doe Lo the mishandling. Villasenor (1884} [ond o 3.0 fog dreop g viros Lilee when
the reconsiiluled vaccines wens held al 30°C for one Lwur, 0 lemperalure thal can be readtly
reached within a poully heuse in lropical amnd sublroplez! counbrles. In the present study, we I
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substances (DEAE dextran and caseln hydrolysate) were subjected to study of their elfect on the

immunogeniclty of live ND vaccine.

MATERIAL AND METHODS

Viruses :
Newcastle disease vaccine ;

LaSota strain (supplied by the Central Veterinary Laboratory, Weybridge, England) was used
in the preparation of ND vaccine used in this study its titre was ranged from 109-10! lEID5C,/m].

Newceastle disease viruwent virus :

Velogenic viscerotrople NDV was locally Isolated and Identified by Sheble and Reda (1978)
and It was used for challenge test {I/M injection) (0.5ml/chick) containing 106 EIDgg/ml and the
clilcks were observed for 15 days. Chicks died during this period were collected and examined

for characteristic Jesions of ND virus.
Embryonated Chicken Eggs (ECEs) :

9-11 days old embryonated chicken eggs oblained from United Company for Poultry Produc-

tion were used in tlration and safely.
Expcerimental birds :

Four hundred, one day old Hubbard chicis were obtained rom the United Company lor Poul-
Ly Production. The chicks were reared in isolated disinfected wire (loor cages and fed on a com-
plete balanced ratlons tll 4 weeks old (where the maternal innmunlty weaned). The chicks were

divided into 20 droups.
Casein hydrolysate (acid) :
Unipath LTD, BASTNGSTOKE, HAMPSHIRE, England.

Typical analysis (90 w/w)

Total nitrogen................ 7.6
Amino nitrogen.............. 4.9
Sodium chloride............ 28.3
TIPEOPMOE o rosnsmmmssmmnees chicken 0.1 pH (1% solution) 7.0

It was used in media fur vaccine production and vaccination lu conceatration of 1, 2,
3% (w/v).
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DEAE dextran HCI :
Diethylamine ethyl dextran M.W. 500,000 Pharmacia IFine Chemlcal, Sweden.

According to Anderson et al. (1971) a solution of it was prepared in 0.25 M Tris HCI buffer of
pH 3.2. It was autoclaved and ils pH adjusted Lo 7.6 - 7.8. It was kept at room temperature until
used. It was used in concenlration of 25, 50, 75, 100 and 200 ug/n! Inoculum.

Newcastle diseasc Virus titration in embryonated chicken eggs:

It was carrled out according to Anon (1971}. The EIDg was calculated by the method of
Reed and Mucnch {1838).

Hacmagglutination Inhibition (HI) test :

The test was carried oul according lo the standard method described by Majujable and
Hitchner (1977).

Ezperimental design :
Thyec experiments were conducted In this study.
First experlment :

DEAE dextran were used in dlfferent concenlration (25, 50, 75, 100 and 200 ug/ml) of the
vacclne diluent and casein hydrolysate in concentration of 1, 2 and 3 percent) also to the vaccine
diluent. Eight group of chicks (cach 20 birds) were vacclnated with ND vaccine containing these
concentration. Two groups were kept as negative (non vacclnated) and poslitive contro! (vacclnat-

ed with the ordinary vaccine by cye drop method).
Second experiment :

The same above mentoned concenlration of both DEAE dextran and caseln hydrolysate were
added to the prepared vaccinal fluid (before lyophilization) then 8 groups of chiclts were vacet-
nated wilh Lhis prepared ND vaccine (2 groups were kept as posilive and negative control). Chal-

lenge was carried out 2 weelks later for the 2 expeviments.
Third experiment :

To estimatc the effecl of DEAL dextran on the ECEs, five ECITe were Inoculated by 0.2mi of
dillercnt DEAE dextran copcentralion (25, 50, 75, 100 and 200 ug/iml).

Titralions were ¢cauried oul to the NDV vaccine alfter the addition of 25, 50, 75, 100 and 200
ug/ml DEAE dextran as well as afler (he addition of 1, 2 and 3% of cascin hydrolysate to study

the effect of both substances on the virus Liire.
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RESULTS AND DISCUSSION

The result of additlon of the different concentration of DEAE dextran and casein hydrolysate
to the vaccinal diluenl (experiment 1) revealed clearly that the additon of 100pg DEAE dextran
gave the bhigher HI litre after 4 weeks post vaccination reached (11) logy Hi titre followed by the
addilon of 50mg gave (9.2) logy HI titre 4 weeks posl vaccination, as well as the 2 concentration
gave 100% protection. While posilive control gave {3.2) logy HI titre and 85% protection.

While the addltion of casein hydrolysate in concentration 1.2, 3% gave the higher HI titre
mainly 1 week post vaccination reached (8.4) logy HI titre and 100% protection 4 weeks post vac-

clnation.

In concern to the second experiment its results showed Lhat the addition of DEAE dextran in
concentration (25, 50 and 75ug/ml) to the vaccine before lyophilization cause a higher HI titre 1
weele post vaccination reached (9.2, 8.6 and 9), respectively reached to the maximum HI titre
{11) by the 3rd weel post vaccination. In case ol addition of (50 and 751g/m)) DEAE dextran and

100% prolection percent.

Thesc resulls are in agreement to that obtained by Mansour (1995) and was explained by
Wittman et al. (1970) who suggested that the adjuvant actlvity of DEAE dextran could be at-
ributed to a membrane ellect on the immuno-competent cells to become anlibody producer. The
addition ol the casein hydrolysate by the 3 concentration (1, 2 and 3%) raised the HI titre [rony
the 1siweel till the 4t week post vaccinatlon and gave 100% prolection in case of addltlon of 2
and 3%. Sergio and Benjamiu (1971) suggested that the buffers can containing casein hydroly-
sate protecled NDV against thermo Inactivation at 25, 37 and 45°C for periods up to 80 ininutes
thus casein liydrolysale In the vaccine diluent appears to be desirable 1o protect the vacclne

from adverse lieid conditions.

The results of experiment (3) showed that the addition of 25uug/ml DEAE dextran to the virus
inoculum before inoculation of ECEs increase the virus titre (2.8) log while the addition
of 200 ng/ml raised the titre by 1.5 log in comparison to e control. Similar results were ob-
tained with Taha (1984) who used DEAE dexlran at a concentration of 20pg/ml to Increase the
resulting Rift Valley [Fever virus tire. The additlon of the caseln hydrolysate in concentra-
tion (1 and 29%j) Increase the vicus titre by (1.6 and 1.4) log respectively in comparison to positive

control.
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Table 1 : Mean log, of Haemagglulinalion Inhibilion (HI) tilre and challenge resulls of lhe chick groups
vaccinaled by ND vaccine plus dilferent concentralions of DEAE dextran in Ihe vaccinal diluent.

Mean log, Hl titre Challenge result
Virus form 1 2_[ 3 4 No. of No. of live Prolg:lion
weclk | weeks | weeks | weeks chicks chicks
1 8.8 8.6 8.8 9.6 20 i8 30
2 3.8 84 3.8 9.4 20 20 100
3 6.2 96 6.2 96 20 18 90
4 G.B 85 6.8 8.5 20 20 100
5 9.4 7.8 9.4 7.8 20 20 100
Conl. +ve 7.2 9.6 7.2 8.6 20 17 85
Cont. -ve 23 | 20 23 20 20 4 20
' ot Done.

1sl group : Vaccinaled by ND vaccine with 25pg/mit DEAE dexican inits diluent.

2nd group : Vaccinaled by ND vaccine willt 50pig/mt DEAE dextran in Hs diluent.

3rd group : Vaccinaled by ND vaccine wilh 75pg/ml DEAE dextran in lls diluenl,

dlh greup @ Vaccinated by ND vaccine with 100pg/ml DEAE: dexiran in its diluent,
Sth group : Vaccinaled by MO vaccine wilth 200pg/ml DEAE dextran in its diluenl.
Caonl. +ve group : Vaccinaled by ND vaccine wilth the normal dilyent {+ve conirol)
Cont. -ve group : Non vaccinater control.

Table 2 : Mean log, of Haemagglulinalion inhibilion (H1} titre and challenge resulis of the chick groups
vaccinated by ND vaccine plus differenl concentrations of casein hydrolysale in he vaccinal dil-

uenl.
Mean log, Hl titre Challenge resuit
P t
Virus form 1 2 o) 4 No. ol No. of live rot:: e
week | weeks | weeks | weeks chicks chicks

| 84 | 48 | 60 | 26 20 20 100

2 2.4 5.2 6.4 2.6 20 20 100

3 0.0 5.0 6.2 3.0 20 20 100
Conl. +ve 7.2 9.6 6.2 32 20 17 05
Cont. -ve 23 2.0 20 0.2 20 B 4 20

st group : Vaccinated by ND vazuine with 1% w/v casein hydrolysale in is diluent.
2nd group @ Vaccinaled by ND vaccline wilh 2% wiv easein hydrolysate in its diluent.
3rd group 1 Vaccinalad by MD vacelne with 3% w/v cazein wdrolysale inits dilint,
Cont. +ve group : Vaccinaled by MD vaccina with the noimal diluent (+ve eontroly

Cont. -ve group : Non vaccinated comtrol.
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Table 3 : Mean log, of haemagglulinatien inhibition litre and challenge resulls of the groups of chickens
vaccinated by ND live vaccine containing dilfereni concentrations of DEAE dexiran.

Mean log, Hi titre Challenge resuits ‘

Groups 1 F 2 W 3 4 No. of No. of live Prot‘t;ctlon
week | weels | weeks | weeks chicks chicks ?
1 9.2 6.6 7.2 58 20 18 90
2 8.6 8.6 11 -t 20 20 100
3 9.0 8.€ 11 - 20 20 100
4 7.2 6.2 7.2 58 20 20 100
5 7.0 8.2 8.5 6.0 20 20 100
Conl. 4ve 6.6 B.¢ 7.8 7.0 20 18 90

Cont. -ve 2.0 2.0 0.0 0.0 20 0 0
: .|
- * Nel Done.

1si group : Vacclnaled by live ND vaccing conlalning 25ug/ml DEAE dexlran.
2nd group : Vaccihaled by ND vaccine conlalning 50pg/m! DEAE dexlean,
31d group : Vaccinalad by ND vaczine conlaining 75pg/mi DEAE dexiran,
Aih group : Vaccinaled by ND vaccing conlaining 100png/ml DEAE dexlran,
5lh group : Vaccinaled Ly MD vaceine conlaining 200)1g/ml DEAE dexlran.
Conl. +va group : Vaccinaled by MD usual live ND vaccine,

Cont. -ve group : Non vaccinated conlrol.

Table 4 : t4ean log2 of haemagglulinalion inhibition {H1) litre and challenge 1osulls ol different groups of
chickens vaccinaled by NI live vaccine conlaining dilferent concenlralions of casein hydroly-

sale.
Mean log, Hl titre Challenge results
Virus form 1 = 3 \ 4 No. of [ "No. of five Prof,:’"o"
’_week weeks | weeks | weeks chicks chicks

1 8.2 6.8 6.1 4.4 20 17 85

2 8.6 9.0 8.8 9.0 20 20 100

3 8.2 8.2 8.2 8.6 20 20 100
Conl. +ve 6.6 8.6 7.8 7.0 20 i8 90
Conl. -ve 20 20 0.0 0.0 20 [ 0 0

1st group : Vaccinaled by ND vaccineg conlalning 1% caseln hydrolysale.
2nd group : Vaccinatad by ND vaccine contalning 2% casein hydrolysate,
3rd group : Vaccinaled Ly ND vaccing conlaining 3% casein hydrolysata.
Cont. +ve group : Vaccinaled by usual live ND vaccine,

Cont. -ve group : Mon vaccinated conlrol,
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Table & : Tilralion resuiis aller addition of DEAE dextran in dillerent concentralion o the Newcaslle dis-
ease virus inoculum,

Concenlralion {ug/ml) Titre EiDgg
25 11.8
50 9.3
75 0.0
100 8.1
200 10.5
Control 9.0

Table G : Tilralion resulls aller addilion of casein hydrolysate in dilferenl concentralion 1o lhe Newcasile
disease virus inoculum.

Concenlralion (%) Titre ElDgy

12.4
2 i2.6

3 8.4
Conlrol 11.0
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