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Summary.  - Various electron microscopic (EM) and immunoelectron microscopic (IEM) techniques were 
used to demonstrate and identify the Newcastle disease virus (NDV) infection. By IEM, the number of virions 
in native allantoic fluids was increased 50 - 100 times in comparison with direct EM. The immunogold stain­
ing showed that a number of immunogold particles were specifically bound to the antigen determinants locat­
ed on the virion surface and these results were much easier to interpret. The obtained results showed that the 
E M  and IEM can be successfully employed for a precise and rapid detection of NDV as well as for identifica­
tion of this infection among other viral or bacterial infections. 
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Newcas t l e  d isease  is a wor ld -wide  highly  contagious  

avian disease caused b y  N D V  a n d  cont inues to  b e  a serious 

economic  threat  to  t he  poul t ry  industry  (Spradbrow, 1988; 

Alexander ,  1991). A n  early a n d  precise  diagnosis  is impor­

tant fo r  the  prevention o f  the spread o f  the  disease. A number  

o f  methods  were  developed f o r  diagnosis  o f  this  infection,  

including pathological examination,  isolation, identification 

and characterisation o f  the  virus ,  as  well  as  serological and  

biological tests.  Occasionaly,  a n  immunoperoxidase  tech­

n ique  f o r  th in  sections (Hamid  et al., 1988; Wang  Ching-

H o ,  1992), immunof lourescence  techniques f o r  impression 

smears  (McNul ty  et al., 1986) and  thin sections o f  t rachea 

(Hilbink  et al., 1982), a n d  E M  examinat ions o f  gut  content  

a n d  allantoic f lu ids  (Pospisil et al., 1991) have been de-

Abbreviations: BSA = bovine serum albumin; EM = electron 
microscopy(ic); HA = haemagglutination; HAI=  haemagglutina-
t ion- inhibi t ion;  I E M  = immunoelec t ron  microscopy( ic) ;  
NDV = Newcastle disease virus; PBS = phosphate-buffered sa­
line 

scribed a n d  used  as  rapid me thods  f o r  a direct detect ion o f  

the  virus.  

T h e  present  s tudy was  under taken to  c o m p a r e  various 

E M  and I E M  techniques  a n d  t o  select t he  m o s t  appropriate  

o n e  f o r  a rapid detection and  ident i f icat ion o f  N D V  in a l ­

lantoic f luids  o f  infected chick  embryos  a s  a m o d e l  sys tem.  

Viruses. La Sota, Glozene and Pavlikeni strains of NDV were 
grown in 10-day-old chick embryos (Hanson, 1980).The haemag­
glutination (HA) titers were assayed by a routine procedúre. 

Chicken anti-NDVsera. Sucrose gradient-purified La Sota strain 
(diluted 1:100) was administered intramuscularly to three chick­
ens followed by three booster injections at 4-week intervals. Then 
the chickens were inoculated twice with Glozene strain and once 
with Pavlikeni strain at 4-week intervals. Two weeks after the last 
injection the animals were bled, the antisera were collected and 
tested for antibodies by haemagglutination-inhibition (HAI) test 
(Doumanova et al., 1986). 

Preparation of chicken anti-NDV-IgG-gold conjugate. Immuno­
globulins from chicken anti-NDV sera were precipitated three times 
with saturated ammonium sulphate to 33% saturation and desalted 
on a Sephadex G 25 column (2.4 x 30 cm) equilibrated with 
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Fig.  1 
KM o f N D V  part ic les  c o n c e n t r a t e d  b y  p e l l e t i n g  

F ig .  2 
IIÍM o f N D V  part ic les  

Anli-NDV-IgG used.  
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Fig.  3 
I E M  o f  N D V  part ic les  s t a i n e d  w i t h  g o l d  

Conjugated  (a) a n d  non-conjugatcd anti-NDV-IgG (b) used.  

0.01 mol/1 phosphate buffer pH 7.2. Then they were rechromato-
graphed on a column of DEAE-Sephadex A 50, equilibrated with 
the same buffer and the fraction corresponding immunoelectrophoret-
ically to chicken IgG was eluted with 0.01 mol/1 phosphate buffer 
pH 7.2 containing 0.05 mol/1 NaCl. It was dialysed against 2 mmol/1 
borate buffer pH 9.0 and adsorbed to 10 nm colloidal gold, pre­
pared according to Slot and Geuse (1985). The immunogold conju­
gate was washed three times by centrifugation at 60,000 x g for 
1 hr at 4 'C  in a Beckman 55Ti rotor and the final pellet was resus-
pended in 0.01 mol/1 Tris.HCl buffer pH 8.2, containing 0.85% 
NaCl, 0.1% NaN^and 1% bovine serum albumin (BSA), filtrated 
through 0.22 pm Millipore filter and stored at 4"C. 

Samples. Allantoic fluids of 11-day-old chick embryos experi­
mentally infected with different NDV isolates at different passage 
level were clarified by centrifugation at 2,000 x g for 30 mins at 
4 'C. The virus was pelleted by centrifugation at 109,000 x g for 
1 hr at 4 'C,  redissolved and analysed by EM and IEM. 

EM. Formvar- and carbon-coated 400-mesh copper grids were 
floated on a drop of the tested materials. The negative staining 
was performed with 2% sodium phosphotungstate pH 6.8 as de­
scribed earlier (Horne, 1965; Alexandrov et ai, 1993). Samples 
were examined in a JEOL 1200 EX EM operating at an acceler­
ating voltage of 80 kV and instrumental magnification of 
20,000 - 50,000 x. 

IEM. The grids were floated for 30 mins on a drop of chick­
en anti-NDV-IgG diluted 1:100, washed with PBS several times, 
floated on a drop of the examined materials for 1 hr and nega­
tively stained as described above. Some of these preparations 

were additionally stained with the anti-NDV-IgG-gold conjugate 
and a f te r  negative s taining they were  examined by E M .  
A blocking test was used to control the specificity of the immu­
nogold staining. In this test, before the immunogold staining, 
the grids were floated on a drop of non-conjugated chicken anti-
NDV-IgG. 

T h e  E M  examinat ions  demonstra ted s ingle  viral  par t i ­

cles in native allantoic f luids,  originat ing f r o m  chick  e m ­

bryos  experimentally infected wi th  NDV. T h e  n u m b e r  o f  

viral  particles highly increased a f t e r  the  concentrat ion o f  

the  N D V  preparat ions b y  pellet ing (Fig. 1). 

Us ing  I E M ,  the  n u m b e r  o f  vir ions in  nat ive allantoic f lu ­

ids increased 5 0  t o  100 t imes  in  compar i son  wi th  the  direct 

E M  examinat ion (Fig. 2) .  

T h e  immunogold staining demonstrated a n u m b e r  o f  gold 

part icles specif ical ly b o u n d  to  the  ant igenic  de terminants  

located on  the surface o f  virions (Fig. 3a) .  This  staining gave 

good  results that  were  m u c h  easier  t o  interpret  owing  t o  the  

virtual absence  o f  a non-spec i f ic  staining in t he  blocking 

test (Fig. 3b).  

T h e  results presented in  this communica t ion  warrant  t h e  

conclusion that t he  E M  and  I E M  techniques  c a n  b e  suc­

cessfully employed f o r  precise  and  rapid detect ion o f  N e w ­

castle disease as  well  as  t o  the  ident if icat ion o f  this infec­

t ion a m o n g  other  viral or  bacterial  infect ions.  
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Using these methods w e  w e r e  able both to conf i rm the 
results o f  isolation trials and exclude any laboratory con­

taminat ions  a s  well a s  t o  contribute t o  the  right choice  o f  

opt imal  methodology o f  fur ther  laboratory investigations. 
Based o n  o u r  encouraging results,  s tudies in ou r  labora­

tory  a re  in progress  t o  ident ify an  N D V  infection in patho­

logical spec imens  by  use  o f  E M  and IEM methods ,  because  

many  viral a n d  bacterial  agents  occur  almost  always simul­

taneously and  compl ica te  t he  diagnosis  (Wang Ching-Ho,  

1992). 
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