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Summary. - P e r c e n t a g e  c o u n t s  o f  T - l y m p h o c y t e s  ( h e l p e r  a n d  
s u p p r e s s o r  s u b p o p u l a t i o n )  a n d  B - l y m p h o c y t e s  w e r e  p e r f o r m e d  in  
t h e  per iphera l  b l o o d  o f  t w o  c o n f i r m e d  c a s e s  o f  H F R S  i n f e c t i o n  
u s i n g  C o u l t e r  C l o n e  m o n o c l o n a l  a n t i b o d i e s  a n d  B e c t o n  D i c k i n s o n  
f l o w  c y t o m e t r y .  T h e  i n d i v i d u a l  v a l u e s  w e r e  c o m p a r e d  w i t h  t h o s e  
f r o m  h e a l t h y  s u b j e c t s .  H F R S  p a t i e n t s  h a d  l o w e r  to ta l  T-cell  (CD2)  
a n d  T - h e l p e r  ( C D 4  s u b s e t )  c o u n t s .  T h i s  s e e m s  l i n k e d  w i t h  t h e  r o l e  
o f  t h e  C D 4  d e t e r m i n a n t  a s  v ira l  receptor .  T h e  m e a s u r i n g  o f  s p e c i f i c  
l y m p h o c y t e  h e l p e r  a n d  s u p p r e s s o r  s u b p o p u l a t i o n s  m i g h t  b e  u s e f u l  
in  pred ic t ing  t h e  c o u r s e  o f  t h e  d i s e a s e  a n d  in  f o l l o w i n g  t h e  e f f e c t s  o f  
t h e r a p y .  

Key words: haemorrhagic fever with renal syndrome (HFRS); Hantaan 
virus (HV); T-lymphocyte; flow cytometry 

D e c r e a s e  i n  t h e  T h - ( h e l p e r )  a n d  i n c r e a s e  i n  t h e  T s -  (cytotoxic  s u p p r e s s o r )  
s u b s e t s  h a v e  b e e n  r e p o r t e d  in  s o m e  v i r u s  i n f e c t i o n s  (Daur iac  etal, 1985; St i tes  
et al, 1986). D e c r e a s e s  in  t h e  n u m b e r s  o f  T h - l y m p h o c y t e s  h a v e  b e e n  in  g e n e r a l  
r e p o r t e d  w i t h  v i r u s e s  tha t  e n t e r  t h e i r  T h - l y m p h o c y t e s  a s  h o s t  cel l s  b y  
m e m b r a n e  f u s i o n  ( M i m s ,  1986; N i c h o l s o n ,  1989). R i s e  in  t h e  T s c  l y m p h o c y t e  
p o p u l a t i o n ,  w h i c h  i s  n o t i c e a b l e  in  a n u m b e r  o f  v i ra l  d i s e a s e s  ( S c h o o l e y  et al., 
1983; M e l b y e  et al., 1986;  S i s s o n s  et al., 1986) indicates  tha t  s u c h  d i s o r d e r  c o u l d  
b e  a f r e q u e n t  p h e n o m e n o n .  In H I V - i n f e c t e d  p a t i e n t s  a p r o g n o s t i c  indicator  is  
t h e  n u m b e r  o f  C D 4 +  ce l l s  in p e r i p h e r a l  b l o o d  ( M e l b y e  et al., 1986). If it i s  b e l o w  
4 0 0  p e r  m m 3  a n d  i f  i ts  d e c l i n e  i s  l ikely  t o  c o n t i n u e ,  t h e  d i a g n o s i s  o f  A I D S  is  
r e l e v a n t .  C o n s e q u e n t l y ,  t h e r e  is  p r o b a b l y  e v e r y  r e a s o n  f o r  e m p l o y i n g  C D 4  
ce l l s  f o r  i m m u n o p h e n o t y p i n g  o f  H I V  i n f e c t i o n s .  V e r y  l i t t le  is  k n o w n ,  h o w e v e r ,  
o f  t h e  r o l e  o f  C D 4  cel l s  in H F R S  i n f e c t i o n s .  

T h e  u s e  o f  m o n o c l o n a l  a n t i b o d i e s  ( M o A b )  w i t h  a speci f ic i ty  f o r  l y m p h o c y t e  
s u b s e t s  m i g h t  p r o v i d e  a n e w  a n d  p o w e r f u l  too l  f o r  character iz ing  t h e  i m m u n o ­
l og i c  s t a t u s  o f  v i r u s - i n f e c t e d  c a s e s .  T h e  o b j e c t i v e  o f  t h e  p r e s e n t  i n v e s t i g a t i o n  
w a s  t o  d e t e r m i n e  t h e  i m m u n o l o g i c  s t a t u s  o f  t h e  t w o  c a s e s  o f  H F R S  a n d  e s t a ­
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bl i sh  w h i c h  o f  t h e  lymphocyt ic  s u b s e t s  w e r e  m o s t  a f f e c t e d  b y  Hantaan v i r u s  
( H V )  infect ion.  

T h e  HV-76-118 and  Fojnica antigens (Fojnica 2508, isolated i n  Yugoslavia)  were  propagated as 
described (Lee  et ah, 1978). T h e  antigens for  t h e  indirect immunof luorescence  test (IF) w e r e  
prepared o n  a Vero-E6 cells a n d  u s e d  f o r  IF staining as described (Lee, 1982). T o  b e  considered 
positive, specif ic IgM or IgG ant ibody titre t o  any o f  antigens tested h a d  to b e  h igher  than 1:16. 
Lymphocyt ic  populat ion count  w a s  taken u s i n g  fresh  heparinized b l o o d  samples  u n d e r  condit ions  
set b y  t h e  Coulter Clone  procedure (Coulter Clone,  1984). T o  exclude t h e  in f luence  o f  circadian 
rhythm, t h e  samples  w e r e  collected b e t w e e n  8 a n d  10 a.m. F o r  isolation o f  lymphocytes  u s e  w a s  
m a d e  o f  t h e  Ficol-Hypaque technique;  t h e  cells w e r e  stained w i t h  appropriate M o A b  a n d  
analysed b y  FACScan  flow cytometer (Becton Dickinson series). F o r  IF staining lymphocytes  
w e r e  incubated w i t h  o n e  o f  f o u r  mouse-ant ihuman M o A b  (Coulter Immunology,  Hialeah FL):  
T i l  (CD2-pan T cells), T 4  (CD4-T h  cells) T 8  (CDS-T s c  cells), and  B1 (CD20-pan B cells); a n d  t h e n  
w i t h  fluorescein-conjugated goat anti-mouse (Fab) 2  i m m u n o g l o b u l i n .  In  each sample,  5000 cells 
were  examined.  Forward angle l ight scatter w a s  u s e d  t o  discriminate be tween  lymphocytes,  
monocytes,  a n d  debris. T h e  mononuc lear  cell fraction w a s  electronically gated t o  r e m o v e  debris, 
dead  cells, platelets, remaining erythrocytes and  granulocytes. I n  b o t h  cases test samples  gave 
a clearly discriminated region b e t w e e n  positive a n d  negative fluorescence. T h e  fluorescence gain 
w a s  adjusted t o  p u t  this  region i n  a standard channel  be fore  counting. Positive counts  w e r e  
corrected f o r  background b y  subtacting control counts  a b o v e  this channel  at t h e  s a m e  gain setting. 

I n  b o t h  H F R S  infect ion suspects ,  ant ibody t i tres  w e r e  c o n f i r m e d  b y  t h e  I F  
test .  W h e r e a s  s e r a  f r o m  t h e  pat ients  w i t h  clinical s i g n s  o f  t h e  d i s e a s e  r e v e a l e d  
virus-specif ic  I g G  antibodies,  t h e y  s h o w e d  n o  I g M  antibodies .  Pat ient  1 h a d  
a h i g h e r  (1:256) I g G  ant ibody t i tre  t h a n  pat ient  2 (1:16). 

L y m p h o c y t e  s u b s e t s  w e r e  ident i f ied  phenotypical ly  w i t h  M o A b  b y  m e a n s  o f  
s u r f a c e  m a r k e r s  o n  T-  a n d  B-lymphocytes .  Fig.  1 s h o w s  t h e  r e s u l t s  o f  f l u o r e s ­
c e n c e  i n t ens i t y  t e s t i ng  f o r  t o t a l  T ( C D 2 ) ,  T h  ( C D 4 ) ,  a n d  T s  ( C D 8 )  p o p u l a t i o n s .  
T - l y m p h o c y t e  h i s t o g r a m s  a r e  s h o w n  f o r  p a t i e n t  1 a n d  c o n t r o l  b l o o d  w i t h  
a m a r k e d  r e d u c t i o n  b e i n g  e v i d e n t  i n  t h e  re la t ive  p r o p o r t i o n s  o f  T l  1 ( C D 2 )  a n d  
T 4  ( C D 4 )  l y m p h o c y t e s .  T h e  v a l u e s  o f  t h e  C D 8  s u b p o p u l a t i o n  w e r e  n o t  
c h a n g e d  i n  r e l a t ion  t o  t h e  n o r m a l  v a l u e  e x a m i n e d .  B - l y m p h o c y t e s  w e r e  n o t  
c h a n g e d  e i t h e r  (da t a  n o t  s h o w n ) .  I n  prac t ice ,  l y m p h o c y t e  s u b p o p u l a t i o n  v a l u e s  
a r e  o f t e n  e x p r e s s e d  a s  a C D 4 / C D 8  l y m p h o c y t e  r a t io  (I) .  T h i s  i n d e x  i s  n o r m a l l y  
i n  t h e  1.8 - 2 .2  r a n g e ,  b e c a u s e  h e a l t h y  s u b j e c t s  p o s s e s s  twice  a s  m a n y  T h  a s  T s c  

cells.  I n  H F R S  p a t i e n t s  T h  a n d  T s 6  r a t ios  w e r e  0.75 (24 /34)  i n  case  1 a n d  1.12 
(29 /21)  i n  c a s e  2 ,  respect ive ly .  I n  c o n t r o l s  t h e  I r a t io  v a l u e s  w e r e  f o u n d  t o  b e  
2.06±0.59. 

T h e  f u n c t i o n s  o f  C D 4 +  cells  a r e  d iverse .  T h e y  cons i s t  o f  cel ls  t h a t  p r o v i d e  
m a j o r  s u p p o r t  i n  B-cel ls  r e s p o n s e  (he lpe r - e f f ec to r  cells) a n d  i n  t h o s e  t h a t  
i n d u c e  s u p p r e s s o r  cel ls  ( supp re s so r - i nduce r  cells).  T h e  C o u l t e r  C l o n e  T 4  
M o A b  reac t  w i t h  C D 4 +  cel ls  o f  b o t h  f u n c t i o n s ,  i .e.  he lpe r - e f f ec to r ,  a n d  
s u p p r e s s o r - i n d u c e r  a s  wel l .  T h u s ,  i n  H F R S  i n f e c t i o n  t h e r e  appea r s  t o  b e  
a d e c r e a s e  i n  b o t h  C D 4 +  cel l  s u b s e t s ,  t h o u g h  t h i s  w a s  n o t  e s t a b l i s h e d  i n  a se lec­
t ive  m a n n e r .  I n  o u r  cases  t h e  c h a n g e  i n  C D 8  cel ls  w a s  u n e v e n .  N a m e l y ,  a r i se  i n  
t h e i r  n u m b e r s  o c c u r r e d  i n  p a t i e n t  1 w h i c h  m a y  n o t  h a v e  b e e n  en t i r e ly  d u e  t o  
H V  in fec t ion .  Conve r se ly ,  a sma l l  d e c r e a s e  i n  t h e  C D 8  s u b p o p u l a t i o n  w a s  
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Fig. 1 
Phenotypic analysis o f  T-lymphocytes 

T h e  cells were  marked with  the  T l  1 (CD2), T 4  (CD4), and  T 8  (CD8) M o A b .  Comparison l ympho ­
cytes from the HV-infected patient, and from normal blood sample shows reduction in the CD2 
and CD4  populations (arrows). The  CD8 subpopulation values remained unchanged. 

o b s e r v e d  i n  p a t i e n t  2.  Inc iden ta l ly ,  t h e  C D 8  cell  i nc rease  m u s t  a lso  h a v e  
r e s u l t e d  f r o m  t h e  i n f ec t i on  b y  o t h e r  v i rus ,  especial ly  h u m a n  i m m u n o d e f i ­
c iency  v i r u s  ( H I V ) ,  Eps t e in -Bar r  v i ru s  ( E B V )  a n d  cy tomega lov i rus  ( C M V ) .  
T h e  ro l e s  w h i c h  t h e s e  a n d ,  p e r h a p s ,  o t h e r  v i ruses  i n  v i r u s  i n f ec t i on  cases  m a y  
play i n  c o n t r i b u t i n g  t o  t h e  r i se  o f  C D 8  cell  p o p u l a t i o n  a m o n g  v i rus - in fec ted  
c a s e s  a r e  u n k n o w n .  Likewise ,  it  w o u l d  b e  o f  i n t e r e s t  t o  d e t e r m i n e  t h e  ro l e  o f  
cy to tox ic  s u b p o p u l a t i o n  i n  C D 8  cells.  A n o t h e r  o p e n  q u e s t i o n  is w h e t h e r  t h e s e  
cel ls  ac t  cytotoxical ly  aga ins t  v i rus - in fec ted  ta rge t  cel ls  o r  g ive  a n y  p ro t ec t i on  
aga ins t  v i ru s  i n f ec t i on .  S i n c e  t h i s  inves t iga t ion  c o v e r e d  o n l y  t w o  c o n f i r m e d  
s a m p l e s  o f  H F R S ,  it p e r m i t s  n o  conc lus ions .  C o m p a r e d  t o  h e a l t h y  c o n t r o l s  
b o t h  ca ses  h a d  a d e c r e a s e d  p e r c e n t a g e  o f  C D 2  a n d  C D 4  cells.  

T h e  d e v e l o p m e n t  o f  M o A b  a n d  f l o w  c y t o m e t r i c  t e c h n o l o g i e s  h a v e  e n a b l e d  
t h e  iden t i f ica t ion  o f  cells exp re s s ing  n e w  m a r k e r s  ( p h e n o t y p e s )  a d  a l ink ing  
p h e n o t y p e s  w i t h  a d i f f e r en t i a t i on  b e t w e e n  s t a t e  a n d  f u n c t i o n .  C o m p r e h e n s i v e  
two-co lor  i m m u n o f l u o r e s c e n c e  p a n e l  f o r  v i ru s  in fec t ion ,  capab le  o f  i nc lud ing  
C D 2 +  p l u s  CD20+ a n d  C D 4 +  p l u s  C D 8 + ,  a s  wel l  a s  o t h e r  subc lass  c o m b i n a t i o n s  
h a v e  o p e n e d  u p  n e w  possibi l i t ies .  W i t h  a d v a n c e s  i n  clinical l abora to ry  t e c h n o ­
logy will b e  e x p a n d i n g  a s  w e  e x p l o r e  m o r e  appl ica t ions .  
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