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Summary. - T h e  population o f  circulating s e r o t y p e  3 parainf luenza 
v i rus  s trains  isolated in d i f f e r e n t  years  proved  t o  b e  suf f ic ient ly  
polymorphic  concerning its antigenic  a n d  biological f e a t u r e s  a s  well  
a s  their  v i rulence f o r  n e w b o r n  hamsters .  T h e  highly  v i ru lent  strain 
population appeared t o  h a v e  an antigenic  pattern d i f f e r e n t  f r o m  
that  o f  t h e  prototype strain. T h e  epidemic  caused b y  it in g r o u p s  o f  
school  a n d  preschool  childern w a s  m o r e  intens ive  a s  compared t o  
that  induced by avirulent  s trains  population.  
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Introduction 

Parainf luenza v i r u s e s  are  widespread  a n d  comprise  an important  g r o u p  o f  
a g e n t s  a rous ing  respiratory d i seases  in m a n .  Parainf luenza v i r u s  o f  se rotype  3 
p o s s e s s e s  t h e  h ighest  epidemic  activity and is f r e q u e n t l y  associated wi th  
d i s e a s e s  o f  lower  respiratory tract in children (Storey  et al., 1984). 

Recent reports  indicate t h e  p leomorphism o f  natural  parainf luenza v i r u s  
populat ions  in t e r m s  o f  their  antigenic  a n d  biological properties.  T h e  applica­
t ion  o f  m o n o c l o n a l  a n t i b o d i e s  a l lowed t o  d e f i n e  t h e  an t igen i c  p rope r t i e s  o f  
va r i ous  s t ra ins  o f  p a r a i n f l u e n z a  v i ruses  s e r o t y p e  1 (Kess le r  et al., 1985). T h e  
isola tes  o b t a i n e d  in d i f f e r e n t  yea r s  d i f f e r e d  in an t igen i c  s t r u c t u r e  o f  h a e m a g -
g lu t in in  ( H N ) .  T h e  s t r a ins  w e r e  d i f f e r en t i a t ed  accord ing  t o  3 o u t  o f  4 ep i topes .  
M e n l e m a n s  et a!.( 1986) ana lysed  a large sca le  respi ra tory  d i sease  o u t b r e a k  in 
p i g e o n s  i n d u c e d  by pa ramyxov i rus  t y p e  1 w h i c h  sp read  t o  m o s t  E u r o p e a n  
coun t r i e s .  T h e  popu la t ion  analys is  o f  v i ruses  isola ted in 1982-83 s h o w e d  t h a t  
t h e y  h a d  d i f f e r e n t  v i ru l ence  f o r  6-day-old chick e m b r y o s ,  t he rmos tab i l i t y  o f  
H N  a n d  e l ec t rophore t i c  mobi l i ty  o f  P -p ro te in .  

T h e  c h a n g e s  o f  an t igen i c  a n d  biological  p roper t i e s  a m o n g  na tu ra l  popu la ­
t i o n s  o f  h u m a n  pa ra in f luenza  v i ruses  s e r o t y p e  3 h a v e  b e e n  insuf f ic ien t ly  
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studied a s  yet .  T h e  p r e s e n t  w o r k  w a s  a i m e d  at  eva luat ing  t h e  leve l  o f  changea ­
bility o f  c irculat ing s t r a ins  o f  s e r o t y p e  3 p a r a i n f l u e n z a  v i ru s  i so la ted  i n  d i f f e r e n t  
years, a n d  a t  c o m p a r i n g  t h e  biological  charac ter i s t ics  o f  n a t u r a l  p o p u l a t i o n s  
and  t h e  level  o f  t h e i r  e p i d e m i c  act ivi ty i n  o r g a n i z e d  g r o u p s  o f  s c h o o l  a n d  pres-

S. chool  ch i ldren .  

Materials and Methods 

Virus isolation. Dur ing  t h e  period o f  1976-80 in t h e  s a m e  t ime  about  80-90 children aged f r o m  3 
months t o  4 years were followed up .  Paired s e rum samples  o f  sick children were  examined in sero­
logic tests with ant igens of inf luenza and  o the r  viruses of acute  respiratory diseases. F o r  virologic 
studies nasopharyngeal smears  were  obtained f r o m  patients  with acute  respiratory diseases and  
healthy children in contact .  Primary h u m a n  embryo  kidney cells (HEK) were  infected with 0.2 ml  
of test material and  incubated at 36 °C  f o r  2 weeks a n d  t h e  presence of virus was de termined  by 
routine haemadsorpt ion test.  Freshly isolated strains were  identified by haemadsorpt ion  inhibi­
tion test. 

Determination of viral antigenic pattern. T h e  strains were  cloned by end-point  dilution proce­
dure in Hep-2 cells. I m m u n e  sera were  raised in rabbits  by int ravenous administrat ion o f  various 
strains of serotype 3 parainfluenza virus according t o  a conventional  schedule .  T h e  se rum was 
heated at 56 °C  fo r  30 m i n  and  precipitated with rivanol. Cross  haemadsorpt ion  inhibition reac­
tion in Hep-2 cells was m a d e  using two-step dilution of i m m u n e  sera. T h e  homologous  and  hete­
rologous titre o f  t h e  s ame  se rum was compared  against 100 infectious doses  o f  different  virus 
strains (IDso/ml). T h e  prototype strain (PG3-C-243/57) and  isolates o f  d i f ferent  years were  used .  
T o  determine t h e  antigenic relationship between isolates of different  years and  prototype strains, 
the mixture of equal  vo lumes  of viruses and sera t o  h o m o -  and  heterologous strains following a 2-
hour exposure was introduced t o  Hep-2 cell cul ture with subesquen t  incubation of t h e  cul ture at 
36 °C. The  se rum titre was def ined  as  its maximal  dilution inducing comple te  inhibition o f  virus 
reproduction (evaluated o n  days 5 - 7  of incubation).  

Virion thermostability. Parainf luenza virus strains (in doses  o f  10 000 ID 5 o/ml)  were preheated at 
42 °C for  1-5 hr .  Thereaf te r ,  t h e  samples  were  inoculated by serial 10-fold dilutions in to  Hep-2 
cells. Virion thermostabil i ty was  de termined  by difference in titres o f  t h e  heated and  natural  
viruses. Viruses were def ined as  thermostable  if t h e  decrease of their  t i tre was no t  higher  t han  2.0 
log IDso/ml, while thermolabi le  types showed a decrease in t i tres (following 3 - 5  h r  heating) o f  no t  
lower than by 4.0 log IDso/ml.  

Susceptibility tofi-inhibitors in the sera from various animal species. T o  de te rmine  t h e  se rum inhi­
biting activity, various virus strains (100 IDso/ml)  were  added  t o  each of 2-fold di lut ions of normal  
animals sera or  t o  Eagle's main tenance  m e d i u m  f ree  o f  s e rum (control).  T h e  mixtures  of se rum 
with virus in equal  vo lumes  were  kept at room tempera ture  f o r  2 h r  with subsequen t  introduct ion 
to Hep-2 cell culture-containing tubes  and incubation at 36 °C. Serum titres were  def ined a s  its 
maximal dilution causing comple te  inhibition of viral reproduction.  

Newborn hamsters wets inoculated by intranasal route  with 0.02 ml  suspensions  of PG-3 virus 
(strain PG3/Leningrad/643/03/77 and  PG3/Leningrad/1364/01/78)  in t h e  dose  of 1000 IDso/ml.  
Their lungs were  examined o n  day 3 p. i. by histologic and  electron microscopic studies.  F o r  histo­
logic examination haematoxylin-eosin stained paraffin sect ions were used ,  in which giant cells in 
bronchiolar epi thel ium and  the  development  of local inf lammatory reaction were regarded a s  
specific for  parainfluenza lesions. F o r  electron microscopy the  specimens were fixed in 2.5% 
glutaraldehyde in t h e  cacodylate buf fe r  (pH 7.2) with subsequen t  2% OSO4 solution,  and  
embedded into Epon .  Lesion-containing blocks were  fo rmed  following preliminary examinat ion 
of 1 fj.m sections stained with methylen  blue.  Ultrathin sections contrasted with uranyl acetate and  
lead citrate were examined using a JEM-100S electron microscope. 
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Results 

Analysis of natural viral populations in terms of their virulence for laboratory 
mice 

Serotype 3 para inf luenza  v i r u s  s trains  o f  vary ing  dates  o f  isolation proved t o  
have d i f ferent  v i ru lence  f o r  n e w b o r n  hamster s .  T h e  1977 isolates appeared t o  
be  more v i ru lent  t h a n  t h e  1978 strains.  T h u s ,  1977 strains  in constrast  t o  t h e  
1978 isolates induced intens ive  p n e u m o n i a  a n d  t h e  m o s t  m a r k e d  local inf lam ­
matory reac t ion  in  t h e  l u n g s  o f  n e w b o r n  h a m s t e r s .  T h e  e x t e n t  o f  t h i s  reac t ion  
was e s t ima ted  cons ide r ing  t h e  in t ens i ty  o f  e x u d a t i v e  a n d  leukocyt ic  inf i l t ra te .  
O n  t h e  cont ra ry ,  t h e  1978 isola tes  i n d u c e d  l eukocy t ic  inf i l t ra t ion  in  t h e  b r o n c h i  
only. T h e  s t ra ins  d i f f e r e d  subs tan t ia l ly  i n  t h e  t y p e  o f  i n fec t ion  i n d u c e d .  T h e  
product ive t y p e  o f  i n f ec t i on  w a s  typical  f o r  t h e  1977 isolates:  e l ec t ron  mic ros ­
copic e x a m i n a t i o n  revea led  b u d d i n g  o f  v i ru s  par t ic les  o n  t h e  ex te rna l  
m e m b r a n e  o f  b ronch i a l  e p i t h e l i u m  cel ls  (Fig.  1). T h e s e  cells w e r e  in  con t ac t  
with phagocy tes  (Fig.  2) .  O n  t h e  con t ra ry ,  in  abo r t i ve  t y p e  o f  i n fec t ion  typical o f  
1978 isolates n o  v i r ion  f o r m a t i o n  w a s  d e t e c t e d  o n  t h e  cell m e m b r a n e s  o f  b r o n ­
chial ep i t he l i um.  T h e y  f o r m e d  polykaryocytes  (Fig .  4) w h i c h  cy top lasm regu ­
larly con t a ined  parallel  filaments o f  p a r a i n f l u e n z a  v i ru s  r i bonuc l eop ro t e in  
(Fig. 3). I n  t h e s e  ca ses  n o  l eukocy t ic  r eac t ion  w a s  n o t e d .  

Analysis of natural viral populations in terms of their antigenic patterns 
Typical f o r  p a r a i n f l u e n z a  i n f ec t i on  is t h e  possibi l i ty o f  co-ci rcula t ion o f  o lde r  

known a n d  n o v e l  n a t u r a l  a n t i g e n i c  var ian ts .  T h e  ma jo r i t y  o f  i so la tes  o f  1977 
revealed weakly  m a n i f e s t e d  a n t i g e n i c  r e l a t ionsh ip  w i t h  t h e  p ro to type  v i rus  a s  
t h e  p ro to type  s e r u m  s a m p l e  in t e r ac t ed  w i t h  t h e m  u p  t o  i ts  1 /8  - 1 / 6  t i t re .  A t  t h e  
same  t i m e ,  1978 v i ru s  i so la tes  a n d  t h e  p r o t o t y p e  s t ra in  h a d  less  m a n i f e s t e d  
antigenic d i f f e r e n c e s  ( T a b l e  1). I n  add i t i on  t o  ant igenical ly  d i f f e r e n t  var ian ts ,  

Fig. 1 
Parainfluenza virions in t h e  bronchial  epi thel ium of newborn  hamsters  (day 3 af ter  inoculation 

with PG3/Leningrad/643/03/77 strain) x 90 000. 

Fig. 2 
Leukocyte accumulat ion near  bronchial  respiratory epi thel ium of newborn  hamsters  (day 3 af ter  

their  inoculation with PG3/Leningrad/643/03/77 strain) x 21 000. 

Fig. 3 
Accumulation of bands  of r ibonucleoproteins o f  parainfluenza virus in bronchial epi thel ium of 

newborn hamsters  (day 3 af ter  their  inoculation with PG3/Leningrad/1364/01/78) x 90 000. 

Fig. 4 
Symplasts of bronchial  epi thel ium of newborn  hamsters  (day 3 a f te r  their  inoculation with PG3/ 
Leningrad/1364/01/78 strain). Nei ther  budding o f  virus particles o n  t h e  cell m e m b r a n e s  nor  

leukocytic reaction were noted,  x 21 000. 
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strains similar t o  t h e  prototype  occurred a m o n g  isolates  o f  1978 (Table  1). 
Consequently,  w e  detected  2 antigenic  var iants  in t h e  natural  population o f  
serotype 3 para inf luenza  v i r u s e s .  

Polymorphism of natural populations in terms of virion thermostability levels 
T h e  strains o f  para inf luenza  v i r u s e s  isolated at  d i f f e r e n t  dates  w e r e  a l so  

differentiated b y  their  thermostabi l i ty .  T h u s ,  PG 3 /Leningrad/643/03/77 strain 
proved t o  b e  m o r e  thermostab le  a s  compared t o  PG 3 /Leningrad/1364/01/78 
strain since e v e n  a f t e r  5 h r  heat ing  o f  virus-containing fluid at 42  °C  it still 
re tained i ts  infect ivi ty.  O n  t h e  o t h e r  h a n d ,  P G 3 / L e n i n g r a d / 1 3 6 4 / 0 1 / 7 8  s t ra in  
was comple te ly  inac t iva ted  a f t e r  h e a t i n g  f o r  3 h r .  

Polymorphism of natural viral populations in terms of their susceptibility to fi-
-inhibitors 

Viral i sola tes  o f  1978 p r o v e d  t o  b e  m o r e  s t ab l e  t o  B-inhibi tors  in  rabb i t  s e r a  
t han  t h o s e  f r o m  1977 ( T a b l e  2) .  T h e  c o m p a r i s o n  o f  biological  p rope r t i e s  o f  
natural  viral p o p u l a t i o n s  a n d  t h e i r  e p i d e m i c  activity r evea led  t h a t  s t ruc tu ra l  
changes  o f  c i rcula t ing p o p u l a t i o n s  i n  t e r m s  o f  t h e i r  biological  p rope r t i e s  co r re ­
spond  t o  c h a n g e s  in  in tens i ty  o f  t h e  e p i d e m i c  p roces s  in  o rgan i zed  g r o u p s  o f  
school  a n d  p r e s c h o o l  ch i ld ren .  I n  1976-1980 t h e  e p i d e m i c  i n d u c e d  b y  para in f ­
luenza  v i rus  s e r o t y p e  3 w a s  charac te r i zed  b y  i n t e r c h a n g i n g  p e r i o d s  w i t h  relat i­
vely severe ,  m o d e r a t e ,  o r  w e a k  c o u r s e  o f  d i sease .  T h e  e p i d e m i c  p roces s  w a s  
especially s eve re  in  1976-1977.  T h u s  a t  t h a t  t i m e  m o r e  o u t b r e a k s  o c c u r r e d  
(23); h igher  i n c i d e n c e  (90.0) a n d  infect ivi ty  (106.8) o f  p a r a i n f l u e n z a  w e r e  
recorded a s  c o m p a r e d  t o  s imi lar  pe r i ods  o f  1977-1980,  w h e n  t h e  d a t a  w e r e  3 - 9 ;  
21.6-81.6; a n d  21.6-96.0 ,  respect ively .  

C o n s e q u e n t l y ,  i n  r e c e n t  yea r s  a d e c r e a s e  i n  e p i d e m i c  activity o f  para inf ­
luenza  v i rus  c i rcula t ing s t ra ins  w a s  n o t e d .  

Discussion 

T h e  analysis  o f  t h e  n a t u r a l  p o p u l a t i o n  o f  s e r o t y p e  3 p a r a i n f l u e n z a  v i ru s  
isolates o f  d i f f e r e n t  yea r s  r evea led  i ts  h e t e r o g e n e i t y  i n  t e r m s  o f  an t igen i c  a n d  
biological p roper t i e s .  D i f f e r e n t  v i r u l e n c e  f o r  l abora tory  a n i m a l s  was  a l so  
demons t r a t ed .  O n e  c a n  a s s u m e  t h a t  t h e  variabili ty o f  c i rcula t ing  p o p u l a t i o n s  
reflects c h a n g e s  i n  in tens i ty  o f  t h e  e p i d e m i c  p roces s  o f  p a r a i n f l u e n z a  in fec t ion .  
In o u r  o p i n i o n ,  t h e  e p i d e m i c  p roces s  in t h e  o rgan i zed  g r o u p s  o f  s c h o o l  a n d  
preschool  ch i l d r en  w a s  m o s t  m a r k e d  in  1976-1977 a n d  it w a s  a c c o u n t e d  f o r  b y  
t h e  circulat ion o f  s t ra in  p o p u l a t i o n s  wi th  t h e  h i g h e s t  v i ru lence ,  an t i gen i c  
pattern appreciably d i f f e r e n t  f r o m  t h e  p ro to type ,  h a v i n g  m o d e r a t e  suscep t ib i ­
lity t o  B-inhibitors  o f  rabb i t  s e r a  a n d  h i g h  the rmos tab i l i t y .  

T h e r e  h a s  b e e n  r e p o r t e d  t h a t  t h e  n a t u r a l  p o p u l a t i o n  o f  baku lov i ruses  m a y  
s imul taneous ly  cons i s t  o f  severa l  g e n o t y p i c  a n d  p h e n o t y p i c  var ian ts  ( B r o w n  et 
al., 1985). S imi lar  r e su l t s  w e r e  o b t a i n e d  in  o u r  s tud i e s .  
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Table 2. Susceplibility of different strains of parainfluenza viruses to inhibitors in sera of various 
animals species 

Virus  Titres in neutralization test with sera: 

horse calf guinea pig rabbit mouse  

PGj-C-243/57-prototype 0 16 32 16 2 
PG3/Leningrad/643/03/77 0 2 2 16 32 
PG3/Leningrad/645/03/77 0 2 4 16 32 
PG 3/Leningrad/1210/ll/77 0 4 2 16 32 
PG3/Leningrad/1364/01/78 0 4 2 2 32 
PG3/Leningrad/1365/01/78 0 4 2 2 32 
PG3/Leningrad/1419/02/78 0 4 2 2 32 
PG3/Leningrad/1424/02/78 0 4 2 2 32 

Each antigenic  variant apparently has  a corresponding  phenotypic  profi le.  
Never the less ,  w e  cannot rule  o u t  t h e  presence  o f  phenotypic  variants  in t h e  
composit ion o f  parainf luenza v i r u s  population s ince PG 3 /Leningrad/1364/ 
01/78 strain has  its antigenic  pattern similar t o  t h e  prototype whi le  i ts  d e g r e e  o f  
susceptibi l i ty  t o  B-inhibitors o f  sera  o f  var ious  animals  species  w a s  d i f f e r e n t  
f r o m  that  o f  t h e  prototype.  It indicates appreciable po lymorphism o f  circulating 
populat ions  o f  se rotype  3 parainf luenza v i rus .  
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