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An incomple te  f o r m  of influenza v i rus  obtained by Nayak ' s  method was admin i s t e red  i n t r a -  
nasa l ly  to CBA and C57BL mice .  The pathogenic agent  was i so la ted  f rom the lung t i s sues  
of the infected mice  fo r  a per iod  of 45 days,  but f r o m  the other  internal  organs  only during 
the f i r s t  few hours  a f t e r  infection. Morphological  invest igat ion of the lungs of an imals  in-  
fec ted  with incomple te  v i rus  showed p redominance  of the p ro l i f e ra t ive  component  agains t  
the background of i n f l ammato ry  changes .  C i r c u m s c r i b e d  lymphoid s t ruc tu r e s  consis t ing 
of monomorphie  ce l l s  with h y p e r c h r o m i c  nuclei  w e r e  d i scovered  in the lung t i s sue  3 months 
a f t e r  infection. La te r ,  m a rked  p ro l i f e ra t ion  of the a lveo l a r  and bronchiolar  epithel ium was 
observed ,  with m a r k e d  ce l lu la r  anap las ia  in loci  of papi l lomatous  growth. Among lesions in 
o ther  in ternal  organs ,  g lomangiomas  of the m e s e n t e r y  were  found in 18.7% of the CBA mice .  
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P e r s i s t e n t  and chronic  f o r m s  of v i rus  infection a r e  among the mos t  urgent  p r o b l e m s  in mode rn  virology.  
Defect ive f o r m s  of the agent  a r e  of g r ea t  impor t ance  in the mechan i sm of the i r  fo rmat ion  [1-3]. The p r o p e r -  
t ies  of these  defec t ive  f o r m s  have  been studied f r o m  genet ic ,  s t ruc tu ra l ,  functional, and o ther  a spec t s .  Mean-  
while, in o r d e r  to unders tand  the m e c h a n i s m s  of v i rus  p e r s i s t e n c e  it is impor tan t  to study the pathogenesis  
of influenza caused by defec t ive  v i r ions .  

In this invest igat ion s o m e  of the f ea tu res  of the cou r se  of exper imenta l  influenza were  studied in mice  
of va r ious  l ines a f t e r  infection with incomple te  v i rus .  

E X P E R I M E N T A L  M E T H O D  

Exper iments  were  c a r r i e d  out on 650 C57B1 and CBA mice  which were  divided into th ree  groups.  The 
an imals  of group 1 were  given incomple te  influenza v i rus  obtained a f t e r  centr i fugat ion in a suc ro se  gradient  
[4]. The t i t e r  of v i rus  was 107 EID~0 and the infecting dose 103 EIDs0 in 0.05 ml,  which was injected i n t r a -  
nasal ly .  The mice  of group 2 were  infected with comple te  (original) influenza v i rus  of the A/Hong Kong/1.68 
H3N 2 s t r a i n  in the s a m e  dose.  The m i c e  of group 3, which rece ived  inact ivated influenza Virus (60~ fo r  1 h) 
s e rved  as the control .  By random sampl ing  5 mice  f r o m  each group were  killed a f t e r  1-5, 7, 15, and 30 days, 
and t h e r e a f t e r  monthly,  for  v i ro logica l  and morphologica l  invest igat ions.  Ex t rac t s  (10%) were  p r epa re d  f r o m  
the lungs, l iver ,  kidneys,  and spleen,  t r ea t ed  with u l t rasound on the UZDN-W 42 appara tus ,  and centr ifuged;  
the resul t ing  superna tan t  was used to infect  chick embryos .  In para l le l  t e s t s  p ieces  of the s a m e  organs  were  
fixed in 10% neutra l  formal in ,  taken through alcohols  of i nc r ea s ing  s t rength,  and embedded in paraf f in  w a x .  
Sections 4-5 /~ thick w e r e  s ta ined with h e m a t o x y l i n - e o s i n .  

E X P E R I M E N T A L  R E S U L T S  

The r e su l t s  of de te rmina t ion  of influenza v i rus  in the lung, l iver ,  kidney, and spleen t i s sues  a r e  given in 
Table  1. A v i rus  was isolated for  a longer  t ime  (up to 45 days f r o m  the t ime  of infection) f r o m  the lungs of the 
an imals  of group 1 than f r o m  those of g roup  2. No vi rus  could be isolated f r o m  mice  infected with the inac -  
t ivated v i rus .  

De te rmina t ion  of hemagglut inins  in ex t rac t s  of the lungs, l iver ,  kidneys,  and spleen l ikewise revea led  
the i r  prolonged c i rcu la t ion  in the an imals  infected with incomple te  influenza v i rus .  Isolat ion of the v i rus  was 
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TABLE 1. Determinat ion of Influenza Virus in Organs of C57BL Mice 
at Various Times  af ter  Infection 
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Legend. - ) No vi rus  detected. 

conf i rmed by immunofluorescent  tests ,  whereby specific f luorescence  of v i rus  antigen could be detected in the 
t i ssue  of the internal organs.  

During the study of v i remia  in the animals of groups 1 and 2 the ea r l i e r  (after 6 h) appearance of infec- 
tious v i rus  in the blood se rum of the mice infected with incomplete virus was noted. In animals receiving the 
original  s t ra in  posit ive resul ts  were  obtained 24 h af ter  infection. Maximal t i te rs  in the blood se rum c o r r e -  
sponded to the maximum of reproduct ion of the virus  in the lungs. During the period f rom 48 to 72 h the t i te r  
of v i rus  in the e ry throcyte  f ract ion was higher  in the mice of group 1; complete disappearance of the virus 
f rom the e ry throeytes  took place in this group only af ter  the i r  t rea tment  with ultrasound. 

Morphological investigations of the organs of the animals also revealed differences in the mice of the 
difference experimental  groups.  After  adminis t rat ion of the original s t ra in  an acute influenzal infection d e -  
veloped, i n t h e f o r m  of p ro l i f e r a t i ve -desquama t ive  pneumonia with a marked hemorrhagic  component, and with 
signs of pe r i - andpanbronch i t i s .  By the 15th to 20th day the foci of pneumonia were  smal ler ,  and by the 30th 
day most  of the mice had recovered .  In some animals the pneumonia had no tendency toward resolution and 
followed a chronic course .  

In mice  infected with incomplete virus,  af ter  the f i r s t  day diffuse prol i ferat ion of septal cells was ob- 
served  in the lungs against  the background of marked edema and congestion of the a lveolar  septa. Degenera-  
tive changes were seen in the epithelium of the bronchi,  and infiltration of the per ibronchial  cel lular  t issue 
and the submucosa with lymphocytes  was only slight in degree of undetectable compared  with that observed 
af ter  injection of the complete form of the virus .  Despite the fact  that  the infecting dose was the same,  m o r -  
tality in group 1 was significantly lower  (27.4%) than in group 2 (72.1%). Star t ingwiththe thirdweek,  p ro l i fe r -  
ation of the cells of the a lveolar  septa began to be found in the lungs of the animals of group I (C57BL mice), 
and by the third month c i r cumscr ibed  groups of lymphocytes appeared, numbering 10 to 12 in a sect ion of the 
lung. On microscopic  examination they consis ted of collect ions of monomorphic dark cells with hyperchromic  
nuclei. The appearance of lymphoid format ions  in the lung t issue of the animals infected with incomplete in-  
fluenza virus  was evidently the resul t  of the prolonged infection, accompanied by marked cell prol i fera t ion [5]. 

In the l a te r  s tages (after 3 months) marked prol i fera t ion of the alveolar  and bronchial  epithelium was 
observed,  in which papillomatous growths par t ly  o r  completely closed the lumen of the alveoli and bronchi. 
The degree  of prol i fera t ion was much g r e a t e r  than that usually observed in the late stages of the infection. 
Atypical cells  were  a marked feature.  

Among lesions of other  internal organs,  neoplasms were  observed in the mesentery ,  most  frequently in 
CBA mice  (in 18.7% of cases  af ter  infection with incomplete virus and 7.9% af ter  infection with the original 
strain).  In the i r  s t ruc tu re  these neoplasms were  glomangiomas and they were  charac te r ized  by a loose 
a r r angemen t  of cells  with la rge  nuclei, surrounded by angiomatous areas .  

The resul ts  of this investigation suggest  that a definite number of incomplete forms is present  in a pop- 
ulation of the mature  virus .  As well as a less severe  acute infection, these incomplete fo rms  give r i se  to 
ear ly  anaplasia of the bronchial  and a lveolar  epithelium, and in the late stages to glomangiomas of the m e s -  
entery.  
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F e a t u r e s  of growth and p ro l i f e r a t ion  of o rgan  cu l tures  of the l i ve r  f r o m  noninbred albino 
mice  infected with a s ingle  dose  of Coxsaekie  A13 v i rus  were  invest igated.  A m a r k e d  zone 
of growth main ly  of epithel ial  ce l l s  was  found ea r ly  in explants of the l i v e r  of the e x p e r i -  
menta l  group of mice ,  whereas  growth of ce l l s  around the l i ve r  explants of the control  m ice  
e i the r  was absent  o r  was v e r y  weak.  Moreover ,  many lymphoeytes  uni formly  d is t r ibuted  
in the zone of growth of the l i v e r  ce l l s  we re  found in p r epa ra t i ons  of the l i v e r  of the e x p e r i -  
menta l  mice .  In s o m e  explants the p ic tu re  of adhesion of lymphoeytes  to the hepatoeytes  of 
the cu l ture  was seen,  and in p laces  where  lymphocytes  accumula ted  death of the l i ve r  ce l l s  
and m a r k e d  thinning of the ce l lu la r  l aye r  w e r e  obse rved  on the 21st  and 28th days  of growth 
of the cul ture .  

KEY WORDS: Coxsackie  A13 v i rus ;  o rgan  cul ture;  pro l i fe ra t ion;  l ive r .  

In r ecen t  y e a r s  inves t iga to r s  have paid cons ide rab le  at tention to the abil i ty of some  v i ru se s  to s t imula te  
ce l l  divis ion [4, 5, 8]. This  phenomenon,  known as the cy topro l i f e ra t ive  act ivi ty  of v i ru se s ,  p lays  an impor tan t  
ro l e  in the p a t h , g e n e s i s  of c e r t a i n  acute,  chronic ,  and slow v i rus  infections [2]. 

In this invest igat ion an a t t empt  was made to s tudy the morphology of o rgan  cul tures  of the l i ve r  of mice  
infected with Coxsackie  A13 v i rus .  P rev ious  invest igat ions showed inc reased  mitot ic  act ivi ty  of the l i ve r  ce i l s  
of m i c e  infected in the neonatal  pe r iod  with Coxsackie  A13 v i rus  [1]. 

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  w e r e  c a r r i e d  out on noninbred f ema le  mice  weighing 20-22 g. The mice  were  infecteffwith  
v i rus -con ta in ing  cul ture  fluid, undiluted, containing 10 -5.35 TCDs0/ml.  Virus  was injected i n t r amuscu l a r l y  into 
the an imals  as a s ingle  dose  of 1 ml on the 7 th  day of pregnancy.  The day of d i scove ry  of a vaginal  plug was 
taken as the 1st  day of p regnancy  [9]. The m o the r  r a t s  w e r e  autopsied on the 13th, 15th, and 36th days a f t e r  
infection. Virus  was isola ted f r o m  the l iver  t i s sue  of the exper imenta l  mice  by the usual method.  

Organ cul ture  of the l ive r  was c a r r i e d  out by Grobs t e in ' s  method in the modif icat ion of L u r i a  and 
P 'yanchenko  [3] in Conway dishes at the boundary  between two media.  P ieces  of mouse  l i ve r  we re  cul tured 
on mi l l ipore  f i l t e r s  (RUFS brand,  Czechoslovakia)  with a po re  d i a m e t e r  of 1-2 #. The l i ve r  explants we re  
cul tured in medium No. 199 with the addition of bovine s e rum,  ~0% glucose  solution, 5% a s c o r b i c  acid solution, 
penicil l in,  and s t r ep tomyc in .  The gas  m i x t u r e  used  fo r  cul ture  cons is ted  of 60% O 2, 5% COs, and 35% a t m o -  
spher ic  a i r .  
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