
II 

\1 

S. 1L Tolba et al ... . ISSN 1110·7219 

TRIALS TO IMPROVE THE IMMUNE RESPONSE OF 
LIVE NEWCASTLE DISEASE VACCINE 

S. K. Tolba. Abo Zeld A.A .. 

Abd El·Wanls N. A. and Madkour M.S. 

Vclcr iO<1 ry Srrulll a.,d v<1cclnc Resea rch InsUlulc. IIbb('lS ill.., Cairo. 

ABSTRACT 

TIlree experiments wCI'e desfgned to s tudy tlte effect oj adclillon of both 

PEAE dextran alld casein hydro/UsClie in d((ferent concen tra tions fa tile live 

Newcas tfe disease (ND) vaccine each alone before lyopllilizaUolI wtd as a conslll­

uelli oj the vaccinal diluent awing vaccina tiOIl. Also. (heir efrect un ihe v il1l S 1'l'OpO­

gallon in embryonated chicken eggs (ECEs) were studied . Tile ab/ailled resu lts reo 

vealed that lIu? addition of IOOpg/mi DE/\E d exirCUl (0 the I,lQCCillQi diluellt gaue (he 

h tgher HllIl're Gild 100% prated/on after challenge 4 weeks post uacclllationJol/owed 

by the group given ·50 Jlg/ mi. 111 case oj addilioll of 1 alld 2% C{fsei,! l.ydl'Ol!1sa(e before 

Iljop!lilization QI NO vaccine gl'H! the higher haemogglutillalioll inhfbWoll (HI) litre cifter 

4 weeks post iXlccination. alld J 00% protec.tion. Tlte results oj il!iec(iOr t of tlte same con­

centra tion of boUt s ubstlll1CeS revealed their ~[(ect on the virus propagation ill tlw 

ECEs. 

INTRODUCTION 

73 

The dis tribution of Newcostlc di sease Is dependent on til e attempts for crau]:'aUon and con ­

trol made jl) d trferent countrie:, . In splte of the w1clesp l-end of Newca.s tle dIsease (NO) vaccines: 

there ore a large number of ouf b re <:l ks of the cllsease. Outbrea ks occurred In bh-ds U)at hnd been 

vaccInated at leas t once. ond ill rna ny cases U1 C birds had receivcd two or l110 re hvc virus vacci­

naUon. The irJ1)llulle response Js Influenced by (t l<1 rge \lumber or gene tic OJJd cn vironmc nt a l ('IC­

tors fN C}~<1n1rl e h cavlly pal'aslUzed, malnouris hment ;)nd s lress !'rIclors w hic h wHJ inhlbll the 

norma! irnlnLlI1 ':: re sponse. In Ihe fie ld . the failu re or U1C bini::; to \\'UlIsland ex pos ure to ND may 

be cl ue La in nd eq l1 o. lc <l. lUOllLlts o f v il'll s In U1e vaccines. h) SOIll(; iusL.·w t:cs . low lIIre or th e vac­

cinc uJay be due lo the m(shmHHI)l~. Villaseuor (1964) found a 3 .0 log tiro p hl vlnJS titre wil en 

Ih E': rceom'l iluled vaccl iles we n! held a l 3 0 0 C for one hoUt', " h!mpcnlturc thal call be r c<l. cWy 

reached with in a poultry hou$f' in \J·oplc<ll and sllb{l'Opic~d cOl!tllri c~ . In the present s tudy. two 
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Sllbslo.nces (DEi\E c1 e.'<" tr<'\11 <lnd casein hydrolysate) were subJcclcd to study of UleJr cCred on Ule 

Imrnu nogenlcl!¥ of Hve NO vocelnc. 

MATERIAL AND METHODS 

Viruses: 

Newcastle dJsease vaccine; 

LnSota s tra in (supp][cd by the Central Ve terinary Laboratory, Weybddge. England) was used 

In tile preparation or ND vac<:lne used In this sludy Its tltce was ranged from 109-10 II E1D50/ ml. 

Newcastle disense vIrulent virus: 

Velogcnlc v/sccrot.mplc NOV was 10caJly Isolnted <l od IdenUOe<l by Sheble nod Redo (1978) 

<Lnd It wa s used for chaHeoge test fI /M InJecUonl (O.5ml/chlcld containing 10 6 l!:1D50/mllU1d the 

chi cles were obselved for 15 days . Chicks died during this period were collected ami ex;)mlncd 

fo r chn..racteris Uc les ions of ND virus. 

£mbryonoted Chicken Eggs (ECEs) : 

9 - 11 cloys old cmblyon a t<.:d chlclten eggs obhllned from United Company for Poultry Produ l;­

tlon were used ill utraUoll ami safety. 

ExpcrJmcntlll birds: 

pow' hundred , one day old Hubba rd ch Icks were ob tillned rrolll the UnIted Company ror Poul­

lry Production. The chid,s were rea red In Isola letl dis lnrected wIre Door cages and fed on a com­

plele babnccu m Uons Ull 4 weelts old (where U'e ma lcm a l Immuni ty weaned) . The chicks were 

divided ir~to 20 grou ps. 

Casein hydrolysate (acid I : 

Unlpalh LTD. BASTNGSTOK8. HAMPSHIRE. 8 ng laml. 

TypIcal analysIs (90 w/w) 

Tolal nitrogen ......... ..... . 

Amtno nItrogen ............ . 

7.6 

4.9 

Sudiulll chloride .. .... .. .. .. 28.3 

Try ptopha n ....... ... ..... ..... chicken 0,1 pI-! (1% solution) 7.0 

It was used In medIa fIJ I' vaccine production and vaccination In concent ration of 1, 2, 

3% (w/v). 
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DEAE dcxt:rnn Mel: 

DIe thyla mine e Ulyl dextTan t\I.W. 500,000 f'ha nnacla Fine Che mical . Swede n . 

AccordIng to Anderson et a1. (1971) a solution of It was prepared in 0. 25 M Trl s Hel buffer or 

pH 3.2. It was autod aved and lis pH adjusted La 7 .6 - 7 .8. It w as lIept at r oom temperature unO! 

used. It was used In conccnuaUon of 25, 50. 75, 100 and 200 ug/ ul i inoculum. 

Newcnstle dise3sc Virus titration in embryonated chicken eggs: 

It was ca n 'led oat accordhlr. 10 Anon (1971). Tb e 1::1D50 was calcul <l lcc\ by tb e me!JlOd or 

Reed. nnd Muench (1930) . 

Hacmngglutinntioll Inhib1tJon (Ul) test: 

The lest was c~rrjcd oul according Lo Ule s la ndard m ethod d c~crlbcd by Mnjujnulc nnd 

Hitchner (1977). 

Experimental design: 

Three cxpcI1 men ts were conducted In thi s s l:udy. 

Fjrst experiment : 

D8I\ 1!: dextra n were used in different concentra Uon (25. 50. 75. 100 ~nd 200 ug/ mlJ of Ule 

vaccine diluent a nd casein hydrolysate In concenLra Uon of 1. 2 <l nd 3 percent) al so to lil e vaccine 

dil ue nt. Eight grou p of chicks (':ach 20 bJrds) were v<lcclnated with NO vaccine conta In ing Ulcse 

cOl\cenlIa ljoTl . Two g ro ups werE' kept as negatlve (no n vacC inated) a nd poslUve con l.rol (vaccin a t ­

ed WIUI U1 C ord ina ry vaccine by eye drop meUlod). 

Second ·experiment : 

Tile same above Ill enUoned ('oncenlra tlon of bo th DEAE dexl.rcm a nd casein hydrolysa te were 

added to Ule prepared va et:Jnal fluid (before lyopbJlizaUon) lhe n 8 groups of chicks we re vacci­

na ted wiUl !..his preporcd NO vacc ine (2 groups \'Jere kept as pos itive a nd negative control). Chal­

leoGe "...-us r 8rrled oul 4 wecl,s later [or ll1e 2 experIments . 

Thlrd experiment : 

To esl.imatc the effcc l or DEAl.:; dex tran 011 Ute EC (i:s . five Ire!!>:: we re Inoeulott.:d by 0.211\1 of 

dllIercnl OEAE dexlr;;m COD CC )I!ralio ll (25. 50. 75. 100 anc1 200 l.1g/ JlIl) . 

TilmU oo s wcre cn rrled ou l to U)C NOV va cc ine al le r (ile ;,ddi!ion of 25, GO, 75 . 100 a nd 200 

ug/11l1 DEAl!. de.'( lr;Hl as we ll o~; .. ftc r the addition of 1. ? <l nll 3'% of casein hydrolysate lo s tudy 

the erfect or both s l)bsl'.1.!1ces on tbe virus tilre . 
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RESULTS AND DISCUSSION 

Thc rcs ult of addition of the different concentration of DEAE dextran and casein hydrolysate 

to UIC ,'C)cclnai dJluenl (experiment 1) revealed clearly that the nddlUon of lOOpg DEAE dextran 

gave Ule higher HI Ulre afte r 1 weeks pos t vaccination reached Ill) logz HI litre followed by Ule 

addition or 50mg gave (9 .2)log2 HI titre 4 weeks posl vaccination. uS well as tile 2 concentration 

gave 100% protecUon. WhJle poslUve control gave 13.2) log2 HI titre nnd 85% protection. 

Whlle the addition of casein hydrolysate In concenlrnUon 1.2. 30/0 gave Ule higher HI Utre 

mainly 1 week post vaccInation reached (8.4) log2 HI titre and 100% proteCtion 4 weeks post vac­

cination. 

In concern to the second ex periment Its results showed U,at the addItion of DEAn; dextran In 

concentration 125. 50 and 75~g/mU to Ule vaccine berore lyoplJiHzatloll cause a higher I-II titre 1 

wcel{ pos t vaccination I'eached 19.2. 8.6 and 9). respectively reached to tll e maxhllum IiI titre 

(J J) by th e 3rd weelc pos t vacclnaUoil. in case of addition of {50 and 75pg/ml) DIrAE dextran and 

100% pJ:"o tecUon percent. 

These n~:;l1lts are in agreement to that oblalncd by Monsour (1995) and was explained by 

Wittman et a1. (1970) who w~ested that the adjuvant actJvlly of DEAE dexlran coulci be at· 

tributed to a membrane effect on the Immuno-competent cells to become alllibody pro(iucer. TIle 

addition of the casein hydrolysa te by the 3 concentration (1, 2 nl)d 3%) raised tJ1C Hl Ulrc from 

tbe 1s t ''JecJ< Lill U1e 4th week post vaccln().t{on and gave 100% proLectJoll In casc of addition of 2 

and 3%. Sergio and Benjamin (1971) sugges ted U,a t IJlc buITe.r·s can containing casein hydroly· 

sate protecLed NOV 8galns t lI1ermo Inactivation at 25, 37 a.nd 4.50C (or pCl"Jods up to 60 minutes 

thus cil ~cll1 hydrolysa te In Ule vaccine dlluent appears to be deslrablc to p rotec t U1e vacci ne 

from adverse fieJd conditions, 

The results of experlment (3) showed tl"lat the acklltlon of 25~lg/ml DEAL': dextran to the vIrus 

Inocu lum beforc Inoculation of ECEs incre.:"1.se the virus Utre (2.8) log while tile addition 

of 200 JIg/OIl raised the titre by 1.5 Jog In comparison to Ule control. Shn!lar results were ob­

tained wl Ul Tnha (1984) who used DEAE dextran at a concentra.Uon of 20jlg/mt to Increase the 

resulting Rift Val ley Fever virus Ulre. Thc addition of the casein hydrolysate In concen tra­

tion (I a nd 2%) lncrcase the vil,'Us utre by (J .6 and 1.4) log !·espcr.Uvely In comparison to pOSitive 

con trol. 
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Table 1 : Mean 1092 ot I-Iaeu'agglulinalion Inhibilioo (HI) lilre and chall8ngo resulls 01 11113 chick groups 

vaccinated by NO vaccine plus different cOflcontralions of DEAE dexl ran in Ihe vacclnol diluen t. 

Mean 1092 HI titre Challenge result 

Virus form 1 2 3 4 No. of No. Of live 
Vlcel! weeks weeks weeks chicks 

1 0.8 9.0 8.8 9.0 20 

2 3.8 9A 38 9.4 20 

3 0.2 9.6 6.2 9.0 20 

4 0.8 0.5 6.8 8.5 20 

G 9.4 7.0 9.4 7.8 20 

Cont. +VQ 7.2 90 7.2 9.0 20 

Cont. -vo 2.3 20 2.3 2.0 20 

-' Not nOlle. 

1st grOVfl : Vacclnilted uy NO voccme with 25)lg/ml OEAE doxlran In liS diluent. 
2rxl group: Vacclnaled hy NO v.lecine wilh SOjlglml OEA E dexlran in lis clUuon!. 
3rd group : Voccil"l{l ted by NO vacclfle with 7SIlglmi DEAl: dextran WI lls d;!uefl!. 
4111 gr( :':p : Vaccin<lted by NO vacCine with l QOp9/m1 DEAl iJoxlran In Its diluent. 
5111 group: Vaccinllled by NO vaccine wllh 2(0)lwml OEAE dextran In lis dlluCflt. 
ConI. +V& group : Vaccloaled by NO vaccine with Ihe oormill d;luent (tV!! controtl 

Con!. -va group : Non v<lccin<llerl conlrol. 

chlck9 

10 

20 

10 

20 

20 

17 

4 

Protection 
% 

90 

100 

90 

100 

100 

85 

20 

Tobie 2 : Mean 1092 of HaemaggllJlinalion Inhibition (HI) titre and ch<lllcilge resulls of the cllick grouJ)S 

vOIccinoleu by NO vaccine plus diUerent concenlralions 01 cose'n hydrOlysate in the V(lcOno.l dil· 

uent. _. 
Mean log2 HI titre Chllllcnge result 

Virus fo rm 1 2 0 4 No. or No. of IIvc 
week weeks weeks weeks c hicks chicks 

I 0.4 4.8 6 0 2.6 20 

2 OA 6.2 6A 2.0 20 

3 0.0 5.0 0.2 3.0 20 

ConI. · ~\le 7.2 9.6 6.2 3.2 20 

Cont. ·'0 2.3 ~.O 2.0 0.2 20 

l SI group : V;lcck .. 'I ted tJy NO \'a-;dne wi th 1% w/v casein hydrolysata i~1 i~~ diluent. 

2nd OJroull : V.:"Ict:rlOled U)' NO 'Iaceino wilh 2% wiv <'"Seill hydrolys;Jlc (n lis dil ll~nl. 
31d group : Vaccil1alcd by L~O ~acc lna with 3"~ wlv c 'l"eill h\'(loolysale in ilS tI~ ·r·nl. 

ConI. we glovp: V(lCCillil lC{! tJy NO V<lccino wilh (ho no<mal diluellt (+vo <'f'l1lml) 
CC>!' I. -V I! [l!Oup: Non vnccinolr d conlrol. 

20 

20 

20 

17 

4 

Prot ec tion 
% 

100 

100 

'1 00 

05 

20 
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Table 3 : Mean 1092 oll1acmogglulinatlon Inhibition titre and challenge rcsvUs of Ihe groups of chickens 

v<lccinClled by NO live vaccine containing differenl concentr(llions ot DEAE Vexlran. 

Mean log HI titre Challenge results 

Groups 1 2 3 4 No. of 
week weel<s weeks weeks chicks 

1 9.2 G6 7.2 5.8 20 

2 8 .6 8.6 \I . . 20 

3 9.0 9.f. \I . 20 

4 7.2 G.2 7.2 5.8 20 

5 7.0 9.2 0.5 6.0 20 

Cont. +ve 6.6 S.t: 7.8 7.0 20 

ConI. ·ve 2.0 2.0 0.0 0.0 20 

.' NOI Done . 

l SI g10l.lP ; V;)ccln:'lletl by live NO vaccine conlalning 2S)tgl/OI DEAE (jexlran. 

2nd 9'0IJIl ; V"cclnalcd oy 1m vo{Clno cOfllnlr.ing 50)tglml DEAE dexlran. 
3ru group ; Voccln<l loo \,)'/ NO v<lc-::lne conlalning 75119/01\ DEAl: de;.:lran . 
~\h groU[.l ; V"cc~wled by NO v<J ccino ccnttllning 100jrgfml OEAE doxlran. 

5111 group; V<lCcin<: led by NO vilC-:ine conlainlng 2OO11g/mi DEAE de~lnCln . 

Coni . ..vo 9'OtIfl ; Vaccina le<! by NO usual Uvo ND voccins. 

ConI. -va group : r~on vaccinaled -::onhol. 

No. of live 
chicks 

18 

20 

20 

20 

20 

18 

0 

Protection 
% 

90 

100 

100 

100 

100 

90 

0 

Table'" : Mean log2 01 hacmagglulinnlion inhibilion (HI) litre mXl challenge !osulls 01 differenl group::> of 

chickens vaccinalcd by ND live vaccine conlaining different concentrations of casein hydroly· 

:.ale . 

Mean 1092 HI titre Challenge results 

Virus (onn 1 2 3 4 No. of 
week weeks weeks weeks chicks 

, 8.2 6.8 6.4 4.4 20 

2 8.6 9.0 8.8 9 .0 20 

3 8.2 8.2 8.2 8.6 20 

ConI. +ve 6.6 8 .6 7.8 7 .0 20 

ConI. -ve 2.0 2.0 0 .0 0 .0 20 

1st gloup ; V(lcc\n ::l led by NO v.lcc!l1e COfllaining 1% casein hydrOlysate. 
2nd group: Vnccino.ted by NO vilcdno contaIning 2% case;n hyd'o/y$llie. 
3r(J g~oup ; Vacclnaled loy NO vl)Ccin9 conlalnlng 3% ca~elll hydrol),sale. 

Cont. +\Ie group: V<lccinnl oo by usuallivs NO vi,lccine. 
Cont. ·va group : t~on vnccinalod conlrol. 

No, of live 
chicks 

17 

20 

20 

10 

0 

Protection 
% 

85 

100 

100 

90 

0 
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Tab!e 5 : Tilr<l!iol1 resulls ('Iller <lcklition 01 DEAL: dextran in different conc!: lllraliOIl (0 the Nevlcas Ue dis· 

eoso virus inocu!unl. 

Conccnlrnlion (1Ig/ml) 

25 

SO 

75 

100 

200 

Conlrol 

Tille EIO!;O 

1 1. f3 

0.3 

0.0 

9. 1 

10.5 

9.0 

T:Jble 6 : T j lra li~n rc:;utls ~lIel addition of casein hydlolysate in diffemul f:OllCCnlr<llionlO the Ncwcasl1e 

(JiseasG vilUs r"ocululll. 

I Conccnlrulion (%) 

2 

3 

Canlml 

Titre ErD50 

12.'1 

12.6 

0.4 

1 1.0 
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