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Summary. — Immob i l i z a t i on  s t ress  (hypokinesis)  i n  B a l b / c  mice  
m a y  a g g r a v a t e  a s y m p t o m a t i c  in fec t ion  w i t h  L a n g a t  v i r u s  ( s t ra in  
TP-21)  a s  ev idenced  b y  4-fold increased  l e tha l i t y  i n  compar i son  
w i t h  cont ro l  an ima l s .  T h e  v i r u s  levels  i n  t h e  spleen a n d  b r a i n  
of  s t ressed a n d  in f ec t ed  mice  a n d  t h e  in vitro y ie ld  of t h e  v i r u s  
i n  i m m u n o c o m p e t e n t  cells de r ived  f r o m  s t ressed  mice  w e r e  sig­
n i f ican t ly  h ighe r  t h a n  i n  controls .  E n h a n c e d  v i r u s  rep l ica t ion  i n  
l a t t e r  cells m a y  c o n t r i b u t e  t o  increased  a c c u m u l a t i o n  of  t h e  i n ­
fec t ious  a g e n t  in  l y m p h a t i c  t issues,  w h i c h  w o u l d  fac i l i t a te  v i r u s  
invas ion  i n t o  C N S  fol lowed w i t h  a c u t e  disease a n d  d e a t h  of  
an imals .  
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Introduction 

Stress m a y  a g g r a v a t e  t h e  course of v i ra l  a n d  bac te r ia l  infec t ions  a n d  en ­
hance t h e  r i sk  of t u m o u r  d e v e l o p m e n t  (Selye, 1976; Ader ,  1981; F r o l o v  et al., 
1986). 

I t  h a s  b e e n  r e p o r t e d  t h a t  s t ress  a l t e r s  t h e  a c t i v i t y  of i m m u n o c o m p e t e n t  
effector cells suppress ing  t h e  func t ion ing  of n a t u r a l  ki l ler  cells, of a n t i b o d y  
producing B cells, o f  T he lper  cells a n d  in te r fe ron  syn thes i s  (Frolov  et al., 
1985; O k i m u r a ,  1986). T h e  mechan i sms  of t h i s  p h e n o m e n o n  a r e  n o t  k n o w n .  
According t o  severa l  au tho r s ,  o n e  of t h e  reasons  f o r  d e v e l o p m e n t  of  s t ress -
induced a l t e ra t ions  is  t h e  ac t iva t ion  of  T suppressors  (Regine  et al., 1984; 
Okimura,  1986). H o w e v e r ,  several  d a t a  ind ica te  a decreased T suppres so r  
act ivi ty d u r i n g  s t ress  (Frolov  et al., 1985). W e  h a v e  shown  prev ious ly  t h a t  
act ivat ion of  a s y m p t o m a t i c  expe r imen ta l  L a n g a t  v i r u s  infec t ion  b y  m e a n s  
of stress is  associa ted w i t h  t h e  occurrence  i n  t h e  b o d y  of nonspecif ic  t o  t h e  
antigen T suppressors ,  w i t h  depression T l y m p h o c y t e  f u n c t i o n s  a n d  m a t u r e  
ant ibody p roduce r s  (Ozherelkov  et al., 1987). I n  add i t ion ,  i n  t h e  r e c e n t  
paper  w e  show t h a t  e n h a n c e d  v i ru s  repl icat ion i n  i m m u n o c o m p e t e n t  cells 
of stressed mice m a y  pa r t i c ipa t e  i n  t h e  aggrava t ion  of  t h e  course of in fec t ion .  
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Materials and Methods 

Viruses. L a n g a t  v i r u s  ( s t ra in  TP-21) w a s  p r e p a r e d  f r o m  b r a i n  suspension of s u c k l i n g  mice 
a f t e r  intracerebral  inoculation.  T h e  v i r u s  w a s  t i t r a t e d  b y  serial  di lut ions  i n  2—3-day-old  S P F  
suckling mice a n d  t h e  t i t r e  w a s  calculated according t o  R e e d  a n d  Munch.  

Animals. Balb/c m a l e s  weighing  1 8 — 2 0 g  w e r e  o b t a i n e d  f r o m  b r e e d i n g  f a r m  S t o l b o v a y a  
(Acad. Med. Sci. U.S.S.R.).  

Emotional stress w a s  induced  b y  immobi l izat ion (hypokinesis) a s  described (Ozherelkov  et al.. 
1986). D u r i n g  10 d a y s  f o r  12 h r  t h e  mice w e r e  k e p t  in p l a s t i c  c h a m b e r s  ( 8 . 5 x 4 x 2  cm),  w h i l e  
control mice w e r e  k e p t  i n  s t a n d a r d  cages  (42 x 14.5 X 11.5 cm), t e n  in each.  I n  a l l  cases  t h e  
s t ress  w a s  determined a c c o i d i n g  t o  d e v e l o p m e n t  o f  t h e  increased w e i g h t  o f  a d r e n a l s .  Thi s  w a s  
e s t imated  b y  t h e  index  

b o d y  w e i g h t  
i — — i — •  , , X 100 adrenal  weight  

which considerably  increased in s t r e s s e d  mice a s  compared t o  controls .  T h e  condit ion of s t r e s s  
has been fixed a l s o  according  t o  decreased w e i g h t s  of spleen a n d  t h y m u s  in immobi l ized  mice 
a s  compared w i t h  controls.  On d a y  10 t h e  s t res sed  a n d  control mice w e r e  infected  e n d  t h e n  al l  
animals w e r e  k e p t  u n d e r  s t a n d a r d  condit ions.  S p l e n c c y t e s  f o r  in vitro e x p e r i m e n t s  w e r e  ieme.ved 
a f t e r  10 d a y s  s t r e s s o r  appl icat ion.  

Control mice w e r e  k e p t  u n d e r  s t a n d a r d  condit ions.  
Virus infection. S t r e s s e d  a n d  control  mice w e r e  inoculated i n t r a v e n o u s l y  w i t h  103LD5o/0.3 ml 

of L a n g a t  v i r u s .  Sp lenccytes  f r o m  s t r e s s e d  a n d  control  mice w e r e  p a r t i a l l y  purif ied b y  centri-
fugat ion,  w a s h e d  w i t h  m e d i u m  No.  199 in H a n k ' s  so lu t ion  a n d  t h e n  t h e y  w e r e  inoculated w i t h  
100 LD50 of L a n g a t  v i r u s  p e r  cell. A f t e r  1 h r  adsoipt i (  11. t h e  cel ls  w e r e  refcusper.ded in RPMI-
1640 a n d  i n c u b a t e d  a t  37  °C. T h e  v i a b i l i t y  of cells  w a s  cliccked b y  t r y p a n  b l u e :  n o  d i f fe rence  
was  f o u n d  b e t w e e n  t h e  s t r e s s e d  a n d  c o n t r o l  g r e u p .  V i i u s  t i t l e s  i n  t h e  b r a i n  ani l  sp l een  wero  
de t e rmined  o n  d a y  6 p o s t - i n f e c t i c n  (p.i .) .  in t h e  s p l e n c c y t e s  e n  d a y s  0 a n d  3 p o s t - i n e c u l a t i c n .  
S ta t i s t i ca l  e v a l u a t i o n s  w e i e  m a d e  b y  S t u d e n t ' s  t e s t .  

Results 

As shown in  T a b l e  1. immobi l iza t ion  s t ress  in  mice conver t ed  t h e  s y m p ­
tomless infec t ion w i t h  L a n g a t  v i ru s  t o  a clinically o v e r t  disease.  I n  s t ressed 
animals  t h e  l e tha l i t y  increased  4-fold.  T h e  clinical recrudescence of a s y m p ­
tomat ic  infec t ion  h a d  been ; preceeded  b y  accumula t i on  of  v i r u s  in  t h e  spleen 
of stressed mice.  O n  d a y  6 p. i .  t h e  L a n g a t  v i r u s  t i t r e  in t h e  spleen of s t ressed 
mice w a s  1000 t i m e s  higher  t h a n  in controls .  U n d e r  s t ress  condi t ions  t h e  
conversion of symp tom le s s  v i r u s  in fec t ion  t o  ove r t  disease is  a c c o m p a n i e d  
with in tens ive  v i ru s  repl icat ion in t h e  CNS of previous ly  immobil ized mice.  
I n  such  an ima l s  t h e  v i r u s  t i t r e  in  b r a i n  o n  d a y  6 p . i .  w a s  1000 t i m e s  h ighe r  
t h a n  in mice k e p t  u n d e r  control  condi t ions  t h r o u g h o u t .  

T h e  in vitro repl icat ion of  L a n g a t  v i r u s  in  sp lenocytes  de r ived  f r o m  
stressed a n d  cont ro l  mice showed t h e  v i r u s  reaching  considerably  h ighe r  
t i tres i n  i m m u n o c o m p e t e n t  cells of f o r m e r  mice.  O n  d a y  3 p . i .  t h e  super ­
n a t a n t  o i  in fec ted  sp lenocytes  p r e p a r e d  f r o m  immobi l ized mice con ta ined  
1G0 t i m e s  m o r e  v i r u s  a s  c o m p a r e d  t o  controls  (Table  1). 

Discussion 

Dur ing  s t ress  of m a n  a n d  an ima l s  t r a n s i e n t  de fec t s  occur  i n  t h e  T a n d  
B cell responses.  T h e  m o s t  s t u d i e d  m e c h a n i s m  of  s t ress- induced m o d u l a t i o n  
of t he  i m m u n e  response  a r e  t h e  cy to tox ic  ef fects  of s t ress  h o r m o n e s  a n d  t h e  
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suppress ion o f  interferon synthes i s ;  b o t h  cause a more  severe  course of  : 
f ec t ion  (Nelye, 1976; Frolov,  1986). I n  o u r  f o r m e r  w o r k  w e  h a v e  shown t l  
nonspecif ic  T suppressors  a p p e a r i n g  in immobil ized mice m a y  contr ibute  
stress-induced act ivat ion  o f  s y m p t o m l e s s  infection w i t h  L a n g a t  v i r u s  
mice.  T h e s e  suppres sors  depress  t h e  funct ion of  e f fector  T tymphocytes a 
m a t u r e  a n t i b o d y  producers  (Ozherelkov  et til., 1987). Recent  d a t a  us ing  i 
s a m e  model allowed t o  conclude t h a t  enhanced v i r u s  replication in i m m u i  
c o m p e t e n t  cells o f  s t ressed  animals  represented an i m p o r t a n t  l ink in t 
mechanism o f  s tress-induced a g g r a v a t i o n  o f  v i r u s  infection.  E n h a n c e d  v i i  
replication in t h e  spleen m a y  contr ibute  t o  t h e  invas ion of  v i r u s  i n t o  CI 
f a c i l i t a t i n g  t h e  d e v e l o p m e n t  of  a c u t e  encephali t is  a n d  d e a t h .  T h e  increai 
v i r u s  replication in immunocompetent  cells of  t h e  s t res sed  h o s t  m a y  oc< 
d u e  t o  infection o f  higher  n u m b e r  of  cells or  d u e  t o  more  in tens ive  vii 
g r o w t h  in individual  infected  cells or  b y  combination of  b o t h .  I t  m a y  
a s s u m e d  t h a t  m o r e  intens ive  v i r u s  replication in indiv idual  immunoco 
p e t e n t  cells and/or i n v o l v e m e n t  of  f u r t h e r  subpopula t ions  o f  prev ious ly  nc 
p e r m i s s i v e  cells w o u l d  a f fec t  their  funct ions .  T h e s e  a l terat ions  a long w 
t h e  a c t i v a t i o n  o f  stress-induced suppressors  m a y  worsen t h e  s e v e r i t y  of  i 
munodeficiency deve loping  d u r i n g  s t r e s s  a n d  m a y  a l low t h e  transiti  
t o  v irus-induced secondary  immunodeficiency.  Considering t h e  ubiquitc 
s t res sors  in human life one could a s s u m e  t h a t  these  mechanisms w o u l d  c< 
t r i b u t e  t o  t h e  pathogenes i s  o f  h u m a n  v i r u s  infections.  I t  should  b e  u n d  
lined t h a t  stress-induced act ivat ion  o f  v i r u s  infection m a y  b e  specific 
relat ion t o  t h e  infect ious  a g e n t .  T h i s  quest ion is  current ly  u n d e r  s t u d y .  
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