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ABSTRACT

A large nwnber of embryonated chiclcen eggs (ZCEs) were ivadiated al low doses
(100. 150 and 200 rads). Newcasle disease virus (NDV} was also trradfated wilh the
saine doses and tilrated in the (madiated ECEs using Reed and Muench (1938}, Infec-
tious hursa! ditseuse (IBDV) and infectlous laryngotracheitis (IL-TV) viruses were also ir-
radiated ai the level of (25. 50, 75, 100 and 200 rads) in the (hree form (yophilized, re-
constituted and fluld vaccine begfore lyophilization). The results showed a stimulatory
cffect of gmmima irradiation: on the viruses used in this study represented by increased

titre.

INTRODUCTION

The use of the manufactured radiation was galned an special iruportance during (he Jast 20
years, The use of the ionizing rradiation has Leen explored in the production of non-infective
antigens for vaccines as well as for diagnostic and thsrapeulle pumose. The major praclical ap-
plication of ionizing irradiation Is cdepend on Lhe constraints ol cost and user salely. besjde Lo
the sterilization of materials that would be damaged by heat. In moace Jilghly developed countrics.
exposurc roi medical sources may be equal or exceed naturul background radialion but in un-
developed cownntries Lhe 1etalive conlribution of Ihe medical Inadiation may be only about 5% ol
the lotal exposurc (Mettler et ., 1985}. The exposurc of living tissue to ganuva rays px'ocluccsl
fonizatjon inside thelr cells. This ajteration causcs blochemical and physiological changes de-
pending upon the dosc level and he slage at which the lssues weee lrradialed. Fowl eggs are
the mostl convenient biological system for lracing the jonizing racialion fromn carly slage Lo the

productive stage. The an of thus study s 1o provide a base linc informaton concerning the haz-
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ard and benelt cllects of applying low doses of the gamma rays on the propagation of some poul-

try viruses jn the embryoonaling chicken eggs (ECEs).

MATERIAL AND METHODS
Imbryonated chicken eggs (ECEs} !
9-11] day old ECEs were oblained from Unlted Company for Poullry Production.
Viruses :
1. Neweastle disease virus (NDV} @

LaSota strain was supplicd by the Central Veterinary Laboralory, Weybcldge. England and
was used in (he preparation of ND vaccine, its Utre was 10'0 ElDgq/ml.

2. Infectlious bursal disease virus (IBDV) ;

1BDV vaccine {bursa vac strain) locally prepared i Veterinary Seruuin and Vaccine Research
Institute. Abbasla, Calro. Its titre was 107-2 EIDS0/ml,

3. Infectious laryngotracheitis virus (ILTV] :

Locally prepared ILT vacclne in Velerlnary Serum and Vaccine Research Jnstitute, Abbasla,

Calro. Its Utre was 1055 ElDgg/ml.
Viruses titration in embryonated chicken eggs :

It was carried out according lo Anon (197]1). The £lDgq was calculated by the method of
Reed and Muench (1938).

Irradiation source :

The source of ivradiation was Co89 gamma cell al the Egyptian Atomlc Enecgy Authorlty at
Cairo. The closes were 25, 50, 75, 100, 150 and 200 rads. The rad : minimal unit of adsorbed

dose.
Expcrimental Desigu :
Two expceriments were corried out in thiy study :

18t experlment : In which ECEs and NDV fluld were Irradialed at the range of 100, 150 and

200 rads. Inoculation was done as the [ollowing diagran.
NDV :

1. Normal virus. Its Utrc was 1010 E1Dgq/ml.
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2. 100 rads frradiated virus.
3. 1580 rads irradiated virus.

1. 2 and 3 viruses were inocu)ated each alone ornce in irradiated ECEs (100 rads], in Imadjat-
ed ECEs (150 rads) and (n (rradlaled ECEs (200 rads).

2nd experiment :

I which the tnfectious laryngotracheltis (ILT) and infectlous bursal disease (IBD) viruses were
Irracdlated at the range of (25, 50. 75, 100 and 200 rads) in 3 forms lyoplitlized. reconstituted (af-
ler lyopbilizatlon) and as a fluld (before lyophllizaton) and Ulrated in norma) ECEs.

RESULTS AND DISCUSSION

Cleclromagincte radlation {5 divided inlo non-lonizlng and jonfzing radtallon according to Lhe
energy required to eject elcctrous from the molecules (Sanders, 1986) The fonlzing radialions
that hehave moie lilse waves of energy Include X-rays and gamma vays. Radialion exposure
comes {rom many sources and may be dircclly jonizing or Indirectly jonizing. Divectly tonizing ra-
dialicn carrizs an clectiie charge that directly inleracts by electrostlatic altraclion or repulsion
with aloms in lssue or imedfum exposed. Indhectly iontzing vadintion s not electrically changed
but results fn production ol charged parcticles by which Its cnergy Is absorbed. Exposuic to joniz-
ing radiation lcads lo the formation of (ree radicals (from non-aqueous corupounds of the prolo-
plasor and water) which combie willt DNA, RNA and other fmportant cellular constituents to
damage thew. Thesc feee radicals ave chiefly oxidants. The more drastle eliects of the ganuna
rays on the cell strue{uyes vesults i the liberation of the hydrolytic enzymes of lysosomes {Tara-
senlco, 1968) and increase (n cell membrane permeablility (Stern, 1960}, In biological system,
e effect of Jonizlng radialion differs in qualitalive manner when radiation dose js changed.
small deses act by indirect acticn and produce mmainly oxldallon whereas targe doses acl by the
two mechanisms (Hollacnder, 1954).

This present study aimed to reveal the effect of the small Irradiation doscs on thic vicuses
propagation in £CCs estimated by vicus litcalon. The resulls of the 1st experlinent showed that
the highest increase i NDV titre is oblained in case of Inoculation ol NDV {wradialed at (100 and
150 rads) in normal ECCs reached 10! and 10'3 11IDgg/m, respectively, lollowed by (hat fnoc-
ulated (by normal and Irradiated NDV at 100 and 150 rads) into irradialed ECEs at 200 rads .
This increases in the viras (itce may be explained on the base of exposing the fertile eggs to low
duses of lonizimg yadiation juay acUvate cell division. Magda (1995) and Todorove et al. {1986)

added thal Jow doses of gammma jrradiation possible lafuence the nuclel os cliange the chiromo-
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some skruclure ov specfal genes in the chromosomes.

It §s important Lo menton that the appearance of haemagglutination assay which used as a
(ool to evaluale the alterations caused by radiation on the molecular an‘angement of viral pro-
telns was changed. The same results were obtalned by Silva et al. (1995) who noticed an altera-

ttons of thic virus baemagglutinating actvity abserved only when radiallon Jevels weyre higher.

The results of the 2nd experiment revealed that the sensitivity of IBDV Lo jrradlation Is Io-~
creased by Lhe increasing of the irradiaton dose ([Fig. 1) as well as the seasttivity ol tyophiltized
vaccine is more than Uic Duid one. Sinillar reswnlts were oblained by Mahnel et al. (1980) who
staled that the resistance to radiation being higher with a higher prolein content and wilh freeze
drying stale. In concern to LTV, the Inoculalion of irradiated virus al (50 rads) recoastituted and
lyophilized vaccine gave the higlhest tire reached [07-25 CIDgq/1m1] while the control was 109-5/
m] EIDgq. Followed by sradiated lyophillzed virus at {75 rads) reach also 10725 ElDgq/ml. In
general, there is a marked Increase In different viruses tlires regardless of thelr nucleic acid
(RNA or DNA) and these resull Is in agreement wilh that obtained by Maline] (1980) who con-
cluded that reslstance lo lrradiation varled wlidely between viruses and was generally more close-
ly correlated with chemlico-physical influence than with {ype of nuclele acld of the virus. Also

type of medivm alflecis the sensitivily.

Fig. 4: The rasulls of litration of the NDV inoculated in irradialed ECEs.

Aactiation —l NDV {itre after irradiation
dose for NDV 100 rads | 150 rads 200 rads Normal
ECEs ECEs ECEs ECEs
Normal NDV 11 12 14 10
MOV irradialed 100 rads 12 9.5 3 13
NDV irradialed 150 rads 12 10 13 14
Th NDV user) was Mid vaceine. The e calculaled as EIDSO/m).

Table 2 : The cliect ol dillerent doses of gamma isradiation on bolh Inlectigus bursal disease and infec-
tious laryngeolracheitis viruses litre,

Different irradinlion doses on ECEs
Virus form 25 rads f 50 rads 75 rads 100 rads 200 rads
ILT 1 18DV ILT ] JIBOV | ILT ] iBDV ILT IBDV T 180V
Reconstiluted | 5.80 8.2 7.25 8.9 G.51 9.2 5.9 9.2 6.82 9.0
Fluid vaccine 6.85 7.5 6.90 8.5 8.50 8.3 | tordono 9.1 6.40

. 9.5
/ Lyophilized / 6.70 8.0 7.25 8.5 7.50 8.1 6.7 8.1 6.90 Q.SJ

Titre of ILTV conlrol was 109-%/mi €D, Titre of IBOV contro! was 107-4/ml €D
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Fig. (1) The results of titration of the NDV inoculated 1n
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