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ABSTRACT 

J\ large lu unbcr oj elll hrtJonated chlcken eggs (ECEs) were irradiated ai low doses 

(JOO. 150 and 200 rads). Newcasae disease vinl.<; (NDV) was also {/mdiated w i(}t the 

saIne doses and iiI.rated in liK! irradiaLed ECEs /Ising Reed wld Muench (19381. bifec· 

Lious bursal dis ease (IBD V7 a nd infectious lWYllgoLraclteitis (lLTV) (! imses were als(J ir­

radiated at the levd oJ(25. 50, 75. 100 and 200 rads) m (he tllI'ceJann (lyophitizerl. re­

conslilu ced Gllcl .Jluid vaccine before lijop ltil izatioll). TIle results showed a stimulatory 

q[{ect oj gamma irra(liatio l I on lhe u(ruses used in chis stud.y /'epresellled by increased 

ti tre. 

INTRODUCTION 

The lise of the ma nu rac tured mdiaUon was ga ined a n speCial importance during the last 20 

yeJ)"S . The use or the iOll izing 'rrndi aUon h as been exp lored In lhe producUon of non-infective 

an tigens for vaccines as well as for diagnosti c and Ul-.:rapeullc pu rpose. Tile lllaJor prneUcal up­

pllcaUon of ioni zing Irradl~'lion Is depeud on lhe constr" illts of cost ~lIld lIsel' sa fety. beside to 

UIC s tel-ill :taUotl Oflllatc ri <J ls li w t wo ul d be dnJll<1ged by hen l:. III 11Iorc llighly de veloped cou n trIes . 

expos urc frolll Illed tc::t l sou rces mny be equa l 01" exceed natural bad~groulld radiaUolI but ill un­

developed CO lill trle s U1 e r'e!aUve con lribL1Uon of (I,c medi ca l icrotliaUoll may be 0111y about 5% of 

tll e lo (a l exposure (Mettler e t ~Ll., 1985). The eXjJ()surC of living ti~;su e to go-n llila ray s prod uces 

lonl r .... , Uon Inside th e ir cel! s. Th is a ltc r"Uon C~L lses hlochc m icaJ a nd phys lologlc.ll changes de­

pel1din~~ u pon the dose level a nd the sl.age at wll iell t lJ C U ~ ; s u es \Ve re Irradi ~l led . Fowl eggs Jre 

lhe Jll os l convenient biologica l system for lr~dllg the loni 7.lng rad !aUoll from c. ...... rly s tage to the 

productive s lage. Th e ai l ) ) or [his study IS to p rovide a bose line in for OHl Uon cOll ce rn lng the hD.z, 
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md a nd benefit effects of applying low doses of the gamma rays on the propagation of some poul­

try viruses In Ule embryonaU ng ch icken eggs (ECes). 

MATERIAL AND METHODS 

Embryonoted c hick en eggs (ECEs) : 

9-11 day old EC[!;s were ob lalned fro m Un ited Company for {'oulll)' Production. 

Viruses: 

1. Ncwcostle dlsease virus {NOV} : 

laSala stl"<.lin was suppJled by the Central Velerlrmry Laboratory , Weybrldge, England and 

was used in U1C preparatiol1 of NO vaccine, Its utre was 10 10 EfDsO/ m..l . 

2. Infec t ious bursal disease vjrus (IBDV) : 

IBDV vaccine (bursa vae strain) locally prepared In Veterinary Serum and Vacclne Research 

Insututc. "bbasla, Cairo. Its Ulrc was 107.2 ElOSO/ml. 

3. Infcc tlous laryngotracheitis virus (IT.TV) : 

Loca lly prepared ILl' v<lcclne In Veterinary Serum and VaccIne Research Institute , Abbasi;), 

Cai ro. Its litre was 105.5 EllJso/ml. 

VIruses tltratlon In embryonated chJcken eggs: 

Il was ca rried out accorcl lng Lo Anon II 971) . Tile E1D50 was calculatecl by the method of 

Reed and Muench (1938). 

Irradiat ion source: 

The source of IrradiaUon wa~ Co60 gamma cell al Ule EgypUan Atomic Energy Authority nt 

Cairo. The doses wcre 25. 5Q, 75, 100, 150 and 200 rads. The rnd : minimal unit of adsorbed 

dose. 

E;c:pcrirnenta l Dcsign : 

Two expcriments we re carried out In this s tudy: 

1st expcdmcnt : In which EC[!;s and NOV nu id werc Jrr:ll.IJutcci a.t UIC r-lngc or 100. 150 and 

200 rads. Inoculation was donc as Ule following tllagmm. 

NDV: 

1. Normal vtrus. Its Utrc was lOlD ElDso/lt11. 
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2. 100 rods IrrauJatcd vlrus. 

3. J 50 .-ads Irradiated vlws. 

1. 2 and 3 vI ruses were Inoculated each <J.ione once In Irraulated ECEs 1100 rads), In Inadjat­

cd ECEs (150 rads) a nd In Irmdlalcd ECEs (200 rad s ). 

2nd experiment: 

In whi c h lhe inrectlous lalyng(Jl,.racheiUs liLT} and Infectlous bursa l disease (lB D) vIruses were 

Irradiated a t lhe range or (25. 50 . 75. 100 and 200 rads) In 3 forms lyophlHzed . r cconslltuted (af­

ier lyophi.llz<lLionJ a nd as <:l nuld (before lyophiliza tion) and Ulratcd In nonnal BCEs. 

llESULTS AND DISCUSSION 

Elcdro!ll<'/.',llctJC r<luJation 1s divided Into non-Ioni zing and Ionizing rad laUon accoxding to lhe 

cnergy rC:<lni red lo eject elcclron:> rronl th e molecuJes (Sanders, 1986). The !onl7,lng rac\laUons 

lil a t behave morc Jlke w8.\'cs of e l, e rgy Includc X-rays and gum nul. rays. I<ac\iaUon exposure 

comes from lIl;)ny sources a nd Illay be dirccUy Ion izing 01' IndlrecUy ioni i'.:lng. Directly IOlJi<::ing fa ­

(U:\Uon C0.ITics nil elec trJ c cll8.rgc: that direc tly inLernc ts by e1ectroslnUc aLtmction or repul sion 

with aLOJ{l.'; In lissuc or m edium ~posed. ir)cii reclly Ioniz ing radi:llion Is nol electricaUr changed 

bHt results In production of charged parf:lcies by which Its encrgy Is absorbed. E XpOSLH·C to lun(z~ 

In g: l'iJ. diGlion 1cClds to Ole forma tion of rree rad lc::\.l s (from Jlon -~ qllel)U5 compounds of the p rolo ­

plasm and w;:l lcr) which combllH: wll.h DNA. RNA ;;"Iud othel' Jillporl.anl ccJhdJ..1" consULllcnls to 

dnllHlgc thel11. Th::sc free rm ilcals ore chlr;ny ox ic.1nnLs. The morc dr:l~ tJc cHec ts (If 1J1C Jj<llllilia 

ray5 on tllC cel l 51 ruc lures result~; iJl the libe ra tion of UlC Ilydrolyllc CJlrymes or LYSOSOII1CS (Tara· 

senlta, 1968) <lncl inr;rcase in cell m embrane pcrmeabillly (Stern, 1960). In blologicol syslem. 

Ule effect or Jon lzlng radIation dOTers in qU<:lHt<lUve manne l" when l·adiaUon close is cha nged . 

small doses act by indir~ct actioll and produce 11)31nly ox ldatloJl whercns large doses (le t by th e 

two lllecllan! ::;: ms (Hollocndcr. 1954) . 

This presen t study aimed to re\'caJ the effect of the 51\1(111 IrradiaUon. doses on U,c v lruses 

propagation. in ECEs es tlmated by Vil·US UtraUoll. The resuHs of the I sl e:-.-perilll cn l showed Ulat 

Ul(' highest increase In NOV ut..rc is ohlalned In case of Inocul;1li on of NOV lr:md latcd at (I 00 and 

l50 fads) In normal C:CEs renched 10 14 and 10 13 t·: ID50 / ml, resJlectlvely. rollowed by lhat Inoc­

ui<l.lcc1 (by n ow);}l (mel Irradl~led NOV at 100 alld 150 Tnds) Into irw.ctia led ECEs at 200 rads 

This Increases In the vtrus litre lll<J.y be explaIned on Lbc base or exposing tile ferUle eggs to low 

doses o f ionIzIng radi o f·lon J1l ay" adJval e ce ll di \ l!, io ll. l\1ag<.l.a (1995) ::lnd Todorovc et nl. (1986) 

added that low doses of gallInm irradlaUoll poss ible Innucllcc tile ril iclel or clwngc the cbrolllo -
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some: ::; I:rllclu)'"c or special genes in the chromosomes. 

It Is Important to mcnUon that Ule appea ran ce of haemagglulluaUon nssny which used as n 

lool to evaluate the a lteraUons caused by radlaUoll on the molecular ana ogemen t of viral pro­

teins was changed. The same I'c~ :ul ts were obta Ined by SilvQ et al. (1995) who noU t ed an altera­

tions of lhe virus haemaggluUnating acUvlty observ ed only when raclin Uon Jevels were higher. 

The resulls of the 211d experiment revealed tlml the sens iUvHy or JB DV to Irra dlatlon Is In- ' 

creased by U1C Inc reas ing o f the Irradla.Uon dose WJg. 1) as well ns the sensl Uvity of lyophilized 

vaccine Is more than U1C JJuld one. Similar results were ob tained by nfahnel et al. (1980) who 

s taled tlJat tbc rcs lslonce to m diation being higher with a higher proleln con tent and wlUl freeze 

(hying Glate. In cancel"ll to JL'rv, the Inocula tion of irraclluteu vln.Is Hl (50 cads ) rcconsUtutecl and 

Iyoph iliz.ed vaccine g~vc Iln: highest Ulre reached 107.25 EIDso/t11J wh ile the conlrol was 105.51 

ml E1D50' Followed by jn'adlotcd lyophilized virus a t (75 rads) reach also 107.25 InOGO /lll 1. (n 

general. Ul crc is a marked Increase In different vJ ruses Ult:es rcgnrdless of their nucleic acid 

(RNA or DNJ\) al\d UJes~ re sult Is In agreement WIUI tha t obtained by Mabne! (1980) who con­

cluded Utat resis tance Lo InadlaUon varied wide ly be tween viruses and was genenllly more close­

ly correlated with chcmJco-phy~;lca l Influence than WiUl type of lluclelc acid of lhc vI rus . Also 

type of medium a JTects the senslt !vl ty . 

Fig. 4 : The .esulls of lilralion of Ihe NOV inoculated in irradiated ECF.s . . 
Aocliatlon 

NOV IiIre aft er irmdiation 

dose lor NOV 100 rad s 150 rorls 200 rads Normal 
ECEs EeEs ECEs ECEs 

Normal NOV 11 12 14 10 

NOV irradiated 100 .ads 12 9.5 13 13 

NOV inadialcd 150 rads 12 10 13 14 

Ti l '! NOV used WiJ S II'IIU vacclnc. Tile lilre calculaled os EID5OJml. 

Table 2 : The r,J!ecl 01 diflcrenl <.loses 01 gamma irradi<ltion on bolllinlectious bursol disease and inlec­

lious Icllyngeolracheilis viruses tilre 

Oltlerenllrradiolion doses on ECEs 

Viru~ form 25 rods 50 rads 75 rad~ 101) r3ds 200 rads 

ILT 1ElDV ILT 18QV ILT laDV ILT IBOV lLT IBOV 

Ileconsliluled 5.00 0. 2 7.25 8.9 GSI 9.2 5.9 9.2 6.62 0.0 

Fluid vaccine G.05 7.5 6.90 8.5 6.50 0.3 r~ <IoI>" 9.1 GAO 9. 5 

l yophili1.ed G.70 8.0 7. 25 0.5 7.50 0.1 6.7 0.1 6.90 9.5 

Ti lre of ILTV control wos 105~lml ElD50. Ti lre or IBDV conirol was 107,2/ml EIDGQ. 

J. Vet. Afed. Res. Vol. II. No . 1. 2000 



'" ~ "" ~ ~ 11 ~ <i C
/) 

Fig. (1) 
T

he results o
f titration o

f the N
D

V
 inoculated in 

irradiated E
C

E
s 

14
, : 
! ! 

12 ~ i 
10 

; 
9-' 

I ! 
~
 

8 I 
~
 

C
l 

6 I 
:z 

4 
, 

2
-1 

0 

I 
-

I !iii N
onnaJ N

O
V

 100 rad
s 

150 fad
s 

200 rads 
N

onna] E
C

E
s 

Irrad
iation

 dose (rad
s) 

1 
o N

O
V

 irradiated 100 fads
. 

N
O

V
 irradiated 150 fads I 

~
 

-

o o o " ~ ,g ~
 

g ri 0
; 

" "" '" ., ~ -; 

'
-
~
 



s. 1(. Tolba ct (11.. •• 70 

REFERENCES 

Anon (1971) : Mcfhods of cxalllining poultry biologics flnd idel1U lying and. quantlrylng avian 

pathogcns. Nat Acad . ScI. Washington. D.C. Cited by Amer M. M . 

HoHacnucr, A. (1954): Ra dla Uorl biology. McCrow Hi! Boo\( Co. IlIc .. New Yolk. 

Magda. M. M. (1995) : EITect of gamma radiation on J apanese quails . M. Sc. Thes is. pac. ScI.. 

AJn Shams Ul1lv. 

MabneJ, H.; Drodorott. H. S. Von; Ottls. J. nnd Von Brodorottl. H. S. (19BO) : Sensitivity of 

vIruSes to gallllll<l raciiatlon. lns t. Med . Milrroblal. rachbcl'clcb Tier.rnccUzln VeterhHlrstr. 

13.08000 Munc hcn 22. German Fedcrnl. 

Mettler, F. A. Jr. cnd Moseley. R. D. Jr. (19B5) Medical errects of Ule Ionizing radiation . 

Crunc <.l.ml SLratton. New Yolk . 

Reed, L. J . and Muench. H. (1938) : A simple meUlOd of es timating nfty percent end pOi nts. 

Am. J . Hyg .. 27 : 493 - 497. 

Snnders, C. L. (1986) : Toxico logIcal <'.spects of energy production. pp. 253 - 284 Batlele Press 

Columbus . OB . 

Stem. C. (1960) : PrineJples 01 Human Gene tics. 211d Ed. S an. I'"nmcJsco, freem<ln. W.H. 

SlIvn, Mauro n.; Cuoedl'o. Jose. N. S. S.: Brito. Slebcrth. N. ClIbral tnul Moworl. c. (1995) : 

~f1ecls of ullravlole t radlaUon on s tructural components of enveloped RNA vIrus. UnJ­

verslo!aclc Federrtl. Rio de Janeiro. RJ. Braz il Ins t. d . Mlcroblologla. 

Tar:1scnlco. N. D. (1968) : Errect or gfi lluna rays al\d rast neutrons on Ule rrequency of chromo­

some ren.rrangcmenls a nd 0\1 the sUl."vival of polalo seedlings . Cenetika, 4 : 28 . 32. 

Todorove. D. T.; Chotinsld, D. and CvetRnov. I. (1986) : C:ffecl of low closes of gamma irradia­

tIon uroll h~llch<lbH ity of egg and JI ve weight of (he hroilcl·s Imtcll ed. Page 122 In : Proc. 

E:ur. Nucl. MeUJmls. Agric. XV llth Annual MccHng. Instilut flll' BI.opbysll~ Universitat 

f-l ~ llIt JOVt::r 21.13. R D . (AbsL). 

J. Vet. Med. Rcs. Va!. 11. No. J. 2000 



S. J(' Tolba. e t al.. .. 7l 

cr.riI..r>J11 

J...l)~1 ..r~r.> ~ J>.,..JI 4i .; .:r.-1~..u10L.~r.> ~.,.i vk L..~ A....;i ....,;i.; 

<.>.wl ~Ijfll ~I~ ,.#1 'o-'LP! ..r~r.>~ L.r.ll ,;.e ..r~r.>~ 

c..J1 J 0/.r-:J.1 

~.L..>u> cJLa;1 /' . . . J 

J 

,-,~I ...,u, .>-.l) .jI.i.,.... / ' 

.,.,-i I ... J ...,.c.J 1",<' .L..>u> /' 

, \ o. ,\ .. ) ~\.5 ~4 t. L-..~! 0'" 0~A ~tI [~.ul ~ \.Y" ~ ::'w~ u<:.J..;-1''; i-1.;.I.1I ,..i..to d f 
J,t,; ~ ,.;) ~,-<U I 0l<.). 1 v-iJ J...lS r.J1 U")""; c"'"'-r' t' ) (~I ,-"'~ I ~ U"L,; ;"'» ,I .. (r .. . 

U")...,.,;JI, (,I) \ c· • \ . . I '" (:,,-,.11 J...L5"....:J1 U")""'" ( , I; \ .. I ~I v~l,:,l> r' ili'pi J ~ 
L...i!1 ",LP! U")""; 0' ,~ ~-.r' t' L.5 .0~U.1 J' J J...l5"r.J1 U"J;"; ;'..,L", U"Y t'J IN) r::-'"'...,;JI 

itWI r+'J)r"" J ,I) (\ o .• \ ..• Yo .0 .• r 0 I t.L.,...;11u-- ;.;}.'-'-' 0l».I! J)~ I, o..L..l1 ;~I) 

"'-,",oi ",J J.i) l,'''~ ",L.,.J t'-'-"~) rt,i \ . -\ ~ ~I ~I J 4-c'» 1;..G- ;,l<! .c.., ~I) 
. .)j)l;J1 c:-" )~! ';.;.ro d ~I~) vL).r.AJ1 ~ ~)~ ~ ;~L...i r ~ 

J . Ve t . Met.!. Res. Vol. II. No.1, 2000 


