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L O C A L I Z A T I O N  O F  S P E C I F I C  A N T I G E N  IN O R G A N S  

OF A N I M A L S  V A C C I N A T E D  W I T H  L I V E  M E A S L E S  
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T e m p o r a r y  local izat ion of at tenuated m e a s l e s  v i rus  antigen in neurons  and blood v e s s e l s  of the 
bra in  of newborn mice  and h a m s t e r s  vacc ina ted  subcutaneously with live m e a s l e s  vaccine was 
demons t ra ted  by an immunof luorescence  method. V i rus - spec i f i c  antigen was found in adult an i -  
mals  in the lymphoid s y s t e m  only. Signs of se rous  meningit is  and also vascu la r  d i so rde r s  were  
obse rved  for a shor t  t ime  in the bra in  t i s sue  of any an imal  by biological  tes t ing in t i s sue  cul ture .  
KEY WORDS: at tenuated m e a s l e s  v i rus ;  immunof luorescence .  

As a r e su l t  of the wide use  of live m eas l e s  vaccine in prevent ive  medica l  p rac t i ce  the incidence of m e a -  
s les  in chi ldren has been grea t ly  reduced.  However ,  r e p o r t s  have been published [1, 2, 5] indicating that m e a -  
s les  vaccinat ion may lead to the development  of vaccinal  r eac t ions  and s o m e t i m e s  of postvaccinal  les ions  of the 
nervous  sy s t em.  The pathogenesis  of these  compl ica t ions  is not c l ea r  and the few a t t empts  that  have been 
made to study the i r  m e c h a n i s m  exper imenta l ly  have yie lded con t rad ic to ry  r e s u l t s  [7, 8]. Other p rob l ems  st i l l  
awaiting solution a r e  the abil i ty of vaccinal  s t r a in  L-16 to pene t ra te  into the s t r u c t u r e s  of human and animal  
ne rve  t i ssue ,  the dynamics  of its accumulat ion in the organs ,  and the nature  of the course  of the vaccinal  r e a c -  
t ion and the his tological  changes following injection of m e a s l e s  vaccine into an imals  with a l t e red  reac t iv i ty ,  

and so on. 

The object  of this invest igat ion was to study the dis t r ibut ion of at tenuated m e a s l e s  v i rus  or its antigen 
and the his topathological  changes in the bra in  t i s sue  of newborn albino mice  and Syrian h a m s t e r s ,  and a lso  in 
intact  guinea pigs and guinea pigs sens i t ized  with AMDT vaccine,  vaccinated with m e a s l e s  vaccine.  
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Fig. i .  Localization of virus-specific antigen in brain structures 
of newborn mice vaccinated with live measles vaccine, on fourth 
day after vaccination: a) glial cells; b) neuron; c) blood vessels; 
d) control (unvaccinated animals), squash preparation of brain. In- 
direct Coons ~ method, 720 • 

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

Expe r imen t s  were  c a r r i e d  out on 54 guinea pigs weighing 200- 250 g, 40 newborn mice ,  and40 h a m s t e r s  
aged 1-2 days .  The guinea pigs of the exper imenta l  group were  sens i t ized  by th ree  subcutaneous injections of 
DTP ( d i p h t h e r i a - t e t a n u s - p e r t u s s i s )  vaccine  at in te rva ls  of 1 day in a dose of 0.5 ml per  injection. Four teen 
days l a te r  the an imals  r ece ived  an in t raca rd iac  injection of 5 vaccinal  doses of live m e a s l e s  vaccine (batch 
0679, Moscow R e s e a r c h  Insti tute of Virus P repa ra t i ons ) .  The exper imenta l  scheme was chosen to fit in with 
the exist ing p r o g r a m  of vaccinat ion of the children.  Guinea pigs sens i t ized  with AMDT vaccine,  r ec iev ing  an 
in t raca rd iac  injection of physiological  sa l ine ,  and also intact an imals  rece iv ing  an in t racard iac  injection of 
m e a s l e s  vaccine s e rved  as the cont ro ls .  The guinea pigs were  ki l led by total  exsanguinat ion followed by pe r -  
fusion of the organs  with physiological  sal ine through the sys t emic  c i rcula t ion 1, 3, 7, 14, 21, and 28 days af ter  
the injection of m e a s l e s  vaccine .  The p r e sence  of m e a s l e s  vaccine v i rus  in bra in  ex t r ac t s  was de te rmined  by 
biological  t e s t s  in c~atinuous L-41  t i s sue  cu l tu res ,  highly sensi t ive  to m e a s l e s  v i rus  [3]. Squash p repa ra t ions  
were  obtained f rom brain,  l iver ,  kidney, lung, and spleen t issue,  fixed with acetone,  and s tained by the indirect  
Coons '  method [6]. Norma l  human immunoglobulin with a high content of antibodies against  meas l e s  v i rus  was 
used as the immune an t imeas l e s  s e r u m .  The specif ic i ty  of the immunof luorescence  method was conf i rmed by the  
appropr i a t e  cont ro ls  [6]. Pa thomorphoiogica l  changes in bra in  and spinal  co rd  t i s sues  were  studied in h i s to -  
logical  sec t ions  s tained with h e m a t o x y l i n - e o s i n  in the usual way. 

Newborn an imals  were  vaccinated subcutaneously with a single vaccinal  dose of m e a s l e s  vaccine.  The 
animals  were  kil led 2, 4, 6, 8, 10, 12, 14, 21, and 28 days l a te r  and their  bra in  t i s sue  invest igated by the meth-  
ods desc r ibed  above.  

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

In the intact and sens i t ized  guinea pigs vaccinated by in t racard iac  injection of meas l e s  vaccine no cl inical  
s igns of damage  to the nervous  s y s t e m  were  found. During a t t empts  to infect t i s sue  cu l tures  no at tenuated 
m e a s l e s  v i rus  could be isolated f rom the b ra in  of the vaccinated an imals  at any t ime  of the exper iment .  Dur -  
ing the exper iment  no v i ru s - spec i f i c  m e a s l e s  antigen could be detected by the immunof luorescence  method in 
s t r uc tu r e s  of the brain ,  kidneys,  l iver ,  and lung. Only occasional ly ,  chiefly during the f i r s t  few days af ter  in- 
ject ion of the m e a s l e s  vaccine,  were  e ry th rocy te s  with m e a s l e s  antigen located on their  sur face  found in the 
squash p repa ra t ions  of the brain.  Specific f luorescence  was r egu la r ly  obse rved  only in cel ls  of the p l a sma  
s e r i e s  in the spleen,  in which they were  found as ea r l y  as on the second day af ter  injection of the meas l e s  vac-  
cine. V i rus - spec i f i c  antigen was detected in the cy top lasm of the spleen as f luorescent  granules ,  which in- 
c r e a s e d  in s ize cons iderably  toward the th i rd  to seventh days of the exper iment .  The l a rge s t  number  of a n t i -  
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gen-containing cells  was observed by the seventh day after injection of measles  vaccine into the blood s t ream;  
by the 14th-21st days only siflgle Cells with specific f luorescence could be found in the preparat ions .  

Pathomorphological  investigations of the brain and spinal cord t issue of the intact and sensit ized guinea 
pigs vaccinated by intracardiac injection of measles  vaccine revealed t empora ry  signs of per ivascular  and 
per icel lular  edema and also transient ,  weak manifestations of serous  meningitis.  

No evidence was thus obtained f rom these experiments to confirm that attenuated measles  virus pene- 
t ra tes  into t issue of the nervous sys tem of adult guinea pigs. 

In the experiments  on newborn mice and hams te r s  vaccinated subcutaneously with meas les  vaccine none 
of the animals died. No vaccinal virus was isolated from the brain t issue of the animals at any t ime during the 
experiment,  but specific measles  antigen was regular ly  found in neurons,  glial cells, and membranes  of brain 
blood vesse ls  as ear ly  as on the second day after vaccination, in the form of brightly f luorescent  granules (Fig. 
1). Toward the sixth day the intensity of f luorescence fell sharply, and by the eighth day no v i rus -spec i f ic  an- 
tigen could be found in brain preparat ions  of newborn vaccinated animals.  Pathomorphological  investigation of 
the brain t issue at this period showed t empora ry  d isorders  of the circulat ion and slight serous  meningitis; no 
damage to neurons was observed.  No vaccinal virus or its antigen could be found in the brain t issue of adult 
mice vaccinated with measles  vaccine. 

The investigations thus revealed an affinity of attenuated measles  virus for the cellular  and vascular  
s t ruc tures  of the brain of newborn animals,  probably attributable to the immatur i ty  of the immunological mech-  
anisms in the ear ly  postnatal period. According to observations by other workers  [7, 8], attenuated measles  
virus adapts i tself easily to the t issue of the neonatal nervous system. Evidently the quantity of virus in the 
brain t issue was minimal, or al ternat ively the vaecinal virus was present  in a special form, for the resul ts  of 
the virological  tests  in these experiments  were negative. In adult animals measles  virus antigen was localized 
in the spleen cells,  in agreement  with the findings of Gusman et al. [4]. 

The development of c i rcu la tory  d isorders  in the brain t issue of animals vaccinated with live measles  
vaccine could be due in the newborn animals to direct  injury to the wall of the blood vesse ls  by vaccinal virus,  
whereas in the adults it could be due to the toxic effect of the vaccination. 

The resu l t s  point to potential affinity of attenuated measles  virus for nerve and lymphoid t issue and they 
provide a theoret ical  basis for the possible role of meas l e s  vaccinal virus in the pathogenesis of vaccinal le- 
sions of the nervous sys tem which develop in children after  vaccination against measles .  
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