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Summary. — P a t i e n t s  w i t h  t i ck -borne  encephal i t i s  ( T B E )  h a d  
h ighe r  c o u n t s  of r e d  blood cells (RBC)  w i t h  micronuclei .  T h e  
m a j o r i t y  of p a t i e n t s  r evea led  decreased c a p a c i t y  of b lood l y m ­
p h o i d  cells f o r  D N A  repa i r  e x c e p t  t h o s e  w i t h  a 2-wave  p a t t e r n  
of t h e  course  of  d isease;  i n  t h e  l a t t e r ,  t h e  D N A  r e p a i r  w a s  signifi­
c a n t l y  h ighe r  t h a n  i n  h e a l t h y  donors .  P a t i e n t s  w i t h  T B E  revea led  
lower T - l y m p h o c y t e  c o u n t s  d u e  t o  a decrease  i n  t h e  a m o u n t  of 
T-holper  cells ( the  level of T -suppressors  w a s  e leva ted) .  T h e  in ­
t e n s i t y  of a n t i b o d y  p r o d u c t i o n  aga ins t  T B E  v i r u s  w a s  signifi­
c a n t l y  e n h a n c e d  b y  t e r m i n a t i o n  of disease i n  t h e  m a j o r i t y  of 
p a t i e n t s .  T h e  c o u n t  of  n a t u r a l  ki l ler  cells w a s  decreased,  p a r t i c u ­
la r ly  a t  t h e  initial  s t a g e  of disease.  A t  t h e  t i m e  of admiss ion  t o  
hosp i t a l  t h e  c o u n t s  of R B C  w i t h  micronuclei  a n d  of T-helper  
cells were  i n  r eve r se  p ropor t ion .  A t  t h e  t e r m i n a l  s t a g e  of disease 
t h e  s a m e  cor re la t ion  w a s  n o t e d  b e t w e e n  R B C  c o u n t s  w i t h  micro-
nuclei  a n d  t h e  a n t i b o d y  level. A t  t h e  onse t  of disease a d i r ec t  
cor re la t ion  w a s  n o t e d  b e t w e e n  D N A  r e p a i r  a n d  B - l y m p h o c y t e  
a n d  T-he lper  coun t s .  A t  t h e  final s t a g e  of disease t h e  reverse  cor­
r e l a t ion  b e t w e e n  t h e  a c t i v i t y  of D N A - r e p a i r  s y s t e m s  a n d  T - s u p -
pressor  c o u n t s  w a s  regis tered.  T h r e e  m o n t h s  a f t e r  d i scharge  f r o m  
hosp i ta l ,  t h e  indices  of  micronuclear  t e s t ,  n a t u r a l  kil ler cell ac ­
t i v i t y ,  a n d  D N A  r e p a i r  r e t u r n e d  t o  n o r m a l .  

Key words', tick-borne encephalitis; cytogenetic disorders-, DXA re­
pair-, T- and B-cell immunor e activity 

Introduction 

Viruses  a r e  k n o w n  t o  i nduc e  v a r y i n g  cy togene t ic  d isorders  i n  h u m a n  a n d  
a n i m a l  cells (Buzh ievskaya ,  1984; l ly insk ikh  et al., 1984). S o m e  v i ruses  h a v e  
b e e n  d e m o n s t r a t e d  t o  i nh ib i t  t h e  s y s t e m  of cell D N A  repa i r  t h e r e b y  leading  
t o  cy togene t ic  abe r r a t i ons  (Xasukhina,  197!)). A t  t h e  s a m e  t i me ,  t h e  control  
of gene t i c  homeos tas i s  of t h e  b o d y  involves  t h e  i m m u n e  s y s t e m  a s  well 
( B u r n e t ,  15)7 J).  A s  k n o w n ,  i n  m a n y  v i rus - induced  in fec t ions  T - i m m u n o s u p ­
press ion a n d  lowered c o u n t s  of n a t u r a l  ki l ler  cells h a v e  been  r e p o r t e d  (Se-
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meno v a n d  Gavrilov, 1976; Zhdanov  et al., 1986), a n d  i t  agrees w i t h  t h e  
e levated  r a t e  of cytogenetic disorders i n  h u m a n  cells (Ilyinskikh  et al., 1986). 
Previous ly  w e  described T B E  virus-induced cytogenetic disorders i n  in vitro 
conditions (Ilyinskikh a n d  I lyinskikh,  1976). I n  addition, pat ients  w i t h  T B E  
h a v e  been reported t o  h a v e  T-immunosuppression ( K v e t k o v a  et al., 1978; 
Lar ina  a n d  Levkovich,  1981; Shmatko,  1982), a n d  t h e  authors  h a v e  di f ferent  
ideas  a s  t o  t h e  reasons underly ing th i s  phenomenon. 

T h e  present  report  w a s  aimed a t  complex parallel  s tudies  of t h e  s t a t u s  of  
immune, D N A  repair  s y s t e m s  a n d  t h e  level  of cytogenetic disorders i n  
pat ients  w i t h  T B E .  A special attention i s  g i v e n  t o  t h e  analys is  of relation­
sh ip  b e t w e e n  genet ic  a n d  immunolog ic  changes  n o t e d  i n  p a t i e n t s '  cells. 

\Materials and Methods 

Twenty-three patients w i th  T B E  (21 males  a n d  2 females) have  been examined, a t  t h e  aver­
age age of 35 ± 1.2. According t o  t h e  clinical pa t t e rn ,  t h e  pa t ien t s  were divided a s  follows: 
9 pa t ien t s  developed a mit igated t y p e  of disease, 8 h a d  t h e  meningeal type ,  a n d  6 h a d  t h e  focal 
t ype .  Nineteen  of t h e  examinees h a d  a n  one-wave p a t t e r n  of t h e  disease, a n d  4 h a d  two-wave 
type .  All  t h e  l a t t e r  developed t h e  meningeal t y p e  of t h e  disease. T h e  pa t ien ts  were admi t t ed  
t o  hospi tal  o n  days  1 — 3 since the onset of disease. 

Blood counts were made a t  the time of admittance t o  hospital, before discharge (on a n  average 
1 month after  the onset of disease) and 3 months a f ter  discharge. The diagnosis of T B E  in all 
cases w a s  confirmed b y  antibody titres elevated more than 4-fold in haemagglutination inhi­
bi t ion t e s t  (HIT) .  T h e  examinees were never  vaccinated against  T B E ,  a n d  n o  cases of t ick 
sucking were recorded. The  pa t ien t s  were nei ther  X-rayed  n o r  d id  t h e y  receive cliemothera-
peutic  drugs wi th  a potentially mutagenic effect. 

Immunologic examination. I n  all cases t h e  pa t ien ts  blood was  assayed f o r  t h e  ac t iv i ty  of 
na tu ra l  killer cells (Buna t j an  et al., 1985), T -  a n d  B-lymphocyte counts  (Novikov a n d  Novikova,  
1979), theophyline-sensitive a n d  -resistant T-lymphocytes which fu r the r  o n  are  designated a s  
T-suppressor a n d  T-helper cells, respectively (Lebedjev a n d  Ponyakhina ,  1983). The  serum 
ant ibody levels against  T B E  virus were determined b y  H I T  (Lennet t  a n d  Schmidt ,  1974). 

Cytogenetic and, DNA repair analyses. The  ex t en t  of cytogenetic aberrat ions i n  pa t i en t  cells 
was  determined b y  micronuclear assay  (Ilyinskikh  et al., 1986) using peripheral RBC.  Ten-
twen ty  thousand R B C  f r o m  each pa t i en t  were examined a n d  t h e  number  of cells wi th  micro-
nuclei was  determined.  The  smears fo r  micronuclear assay were prepared i n  a conventional 
w a y  f rom a drop of finger blood, fixed i n  alcohol a n d  s tained b y  Romanovsky-Giemsa.  I n  par­
allel, some smears were s tained wi th  mecaprine o r  acridine orange a n d  examined i n  a lumi­
nescent microscope. The  n u m b e r  of R B C  wi th  micronuclei established b y  t h e  use of b o t h  methods  
proved identical. Unde r  a luminescent microscope the  micronuclei looked like green luminescent 
round-shaped formations.  Non-chromatin  s t ructures  were s tained red .  F o r  l ight microscopy, 
micronuclei were stained wi th  t h e  Romanovsky-Giemsa dye.  T h e  4-nitrochinolyne-l-oxide 
(4-NCO)- o r  UV-induced D N A  repair  was  determined b y  means  of scintillation radiometry  
(Zasukhina  et al., 1986) b y  3 H-thymidine  incorporation in  a t o t a l  mass  of cells when D N A  rep­
lication was  inhibited b y  hydroxyurea  (10 (xmol/ml). A s  t h e  source of U V  light,  2 BUV-15 lamps 
(254 nm)  were used. The  dose of U V  light  was  15 J / m 2 ,  t h e  intensi ty of radiat ion being 1.6 J /  
sec/m2 .  T o  induce repair  synthesis, 4-NCO was  used a t  concentrat ion of 2.5 x 10~6 mol/1 a n d  
30 m i n  exposure. Isotope (370 kBq/ml)  w a s  added  t o  t h e  growth medium immediately a f t e r  
cell t r ea tmen t  wi th  mutagens  a n d  incubated for  2 h r .  Cells were washed a n d  the i r  fixed number  
was  p u t  o n  millipore filters (0.3 [xm i n  diameter) i n  5 %  trichloroacetic acid.  Radioact ivi ty  was  
measured i n  a toluene scintillator, Mark  I I I  counter .  T h e  intensi ty of repair  synthesis was  
es t imated b y  t h e  index of st imulation,  calculated a s  t h e  r a t io  of radioactivi ty (cpm) of mutagen-
t rea ted  cells t o  t h a t  (cpm) of control  cells. 

F o r  control 20 hea l thy  donors were examined wi th  t h e  use of t h e  same methods.  All t h e  
d a t a  obtained were processed using the  methods  of S tuden t  a n d  Spierman (Gubler a n d  Genkin. 
1973). 
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Results 

T h e  resul t s  of cytogenetic  and  D N A  repair  analys i s  indicate t h a t  T B E  
pat ient s  with  one-wave disease course irrespective of i t s  clinical pat ternfa l l  
into a s tat is t ical ly  homogenous group.  I t  w a s  shown (Table 1) t h a t  pa t ient  
wi th  one-wave progression of disease h a d  s tat i s t ical ly  s ignif icantly higher 
counts  of R B C  w i t h  micronuclei in their  peripheral  blood a t  admission t o  
hospital  a n d  a t  discharge t h a n  h a d  h e a l t h y  donors  (1.6 ± 0 . 2 %  a t  t h e  onse t  
a n d  0 .8  + 0 . 1 %  a t  t h e  e n d  of disease,  i n  compar i son  t o  0 .3  + 0 . 1 %  i n  
h e a l t h y  d o n o r s ;  i n  b o t h  cases p w a s  n o t  lower t h a n  0.05). Before  d i scharge  
all p a t i e n t s  exh ib i t ed  decreased  indices  i n  t h e  micronuclear  t e s t  a s  compared  
t o  i t s  v a l u e s  a t  a d m i t t a n c e ,  t h e  c o u n t s  of R B C  w i t h  micronuclei  r e t u r n e d  
t o  n o r m a l  on ly  3 m o n t h s  a f t e r  the; d i scharge  of p a t i e n t s  f r o m  t h e  hosp i t a l  
(Tab le  1). P a t i e n t s  w i t h  t w o - w a v e  t y p e  of T B E  progression h a d  similar  
indices in  t i  e micronuc lear  t e s t .  

However ,  s tud ies  of t h e  consequences  of U V - s t i m u l a t e d  D N A  repa i r  re­
vea led  t h a t  s t imu la t ion  d i f fe red  in  p a t i e n t s  w i t h  one-  o r  t w o - w a v e  p a t t e r n  
of T B E .  T h u s ,  in t h e  case of one -wave  t y p e  t h e  i n t e n s i t y  of r epa i r  syn thes i s  
p roved  t o  b e  2 — 3 t imes  a s  low a s  t h a t  o b s e r v e d  in h e a l t h y  donors, b u t  in 
t h e  case of t h e  t w o - w a v e  p a t t e r n  of T B E  th i s  index  w a s  significantly higher 
t h a n  in control:  5.7 + 1.1 fol lowing UV-induced st imulat ion (2.9 + 0.4 in 
control) and 7.6 + I.K fol lowing 4-NCO stimulation (3.2 + 0.4 in control). 

T h e  analys i s  of T- and B-systems of i m m u n i t y  demonstrated  t h a t  in  T B E  
pat ients  a m a r k e d  T-immunosuppression w a s  observed  aga ins t  t h e  back ­
g round  of B-sys tem s t imula t ion  (Tab le  2). T h e  t o t a l  c o u n t s  of T - l y m p h o c y t e s  
1 ml of b lood  of h e a l t h y  d o n o r s  were  1620 + 61  whe rea s  i n  p a t i e n t s  w i t h  
T B E  a t  t h e  onse t  of t h e  disease t h a t  i n d e x  w a s  s ignif icant ly  decreased:  
700 58.0 ( p  < 0.01). Before  d ischarge  t h e  c o u n t s  of T - lymphocy te s  
r e t u r n e d  t o  the; level observed  in  cont ro ls  (Table  2). A t  t h e  s a m e  t i m e  i t  
should  b e  n o t e d  t h a t  t h i s  no rma l i sa t ion  t o o k  place  d u e  t o  a m a r k e d  increase 
of t h e  t o t a l  l y m p h o c y t e  c o u n t s  i n  p a t i e n t s  a s  t h e i r  r e l a t ive  T - l y m p h o c y t e  
c o u n t  r e m a i n e d  low i n  all g r o u p s  of p a t i e n t s  e x a m i n e d  e v e n  3 m o n t h s  a f t e r  
t h e i r  d i scharge  f r o m  t h e  hosp i ta l  (Table  2). 

S tud i e s  of T-he lper  a n d  T-suppressor  c o u n t s  ind ica te  a s ignif icant  disbal­
a n c e  of t h e  i m m u n o r e g u l a t o r y  cells. T h e  T h / T s  r a t i o  i n  cont ro ls  a m o u n t s  
t o  2.8 whi le  i n  p a t i e n t s  a t  t h e  onse t  of t h e  disease  T-helper  c o u n t s  were  
m a r k e d l y  decreased  ( t h e  r a t i o  of Th /T s  w a s  0.72) whi le  t h e  c o u n t s  of T-sup-
pressors  r e m a i n e d  una l t e r ed .  A f t e r  clinical recovery ,  t h e  n u m b e r  of T-sup­
pressor cells cons iderably  r ised in convalescents '  blood whi le  T-he lper  coun t s  
did  n o t  r e t u r n  t o  t h e  n o r m  (Table  2) a n d  t h e  r a t i o  of T| , /T s  r e m a i n e d  still 
low a,t t h e  t i m e  of  d i scharge  (1.04) o r  e v e n  3 m o n t h s  l a t e r  (0.58) (Fig.  I). 

Corre la t ion  ana lys i s  of t h e  d a t a  o b t a i n e d  showed t h a t  s o m e  indices of t h e  
b o d y ' s  i m m u n e  response  were  closely r e l a t ed  t o  t h e  indices of t h e  micro­
nuc lea r  t o s t  a n d  D N A  r e p a i r  syn thes i s  (Table  3). T h u s ,  a t  t h e  onse t  of t h e  
disease a n  inverse  corre la t ion b e t w e e n  t h e  R B C  c o u n t s  w i t h  micronuclei  a n d  
T - l y m p h o c y t e  n u m b e r  w a s  n o t e d  (r = —0.67;  p < 0.05), apparent ly,  i t  w a s  
accounted f o r  mainly b y  T-helper cells (r = —0.67;  p < 0.01). A similar  
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Ficj. 1 
Number of T and B rosette-forming cells 
in patients with one-wave course of T B E  
expressed in absolute (A) and relative (B) 

indices 
I — a t  the  time of admission; I I  — be­
fore discharge f rom t h e  hospital;  I I I  — 
within 3 months a f ter  leaving the hospi­
t a l ;  I V  — healthy donors (controls). 
1 — number of T-rosette forming cells; 
2 — T-helpers; 3 — T-suppressors; 4 — 
T-lymphocytes 
Significant differences are indicated b y  
asterisks (<0.05).  

2 000 I 

1500 

1000 

relationship was noted in the case of antibody production intensity as well 
(r = —0.56; p < 0.05). The following regulations were observed when DNA 
repair synthesis indices and those of immune response were compared: a t  
onset of disease, a significant direct correlation between the counts of 

Table 3. The correlation coefficients in comparing the indices oi genome instability 
and immunoreactivity in TBE patients with one-wave disease progression 

Index The level of RBC with  The index of DNA repair stimu-
micronuclei lation with  UV-radiati 'n 

1 2  3 1 2  3 

N K  - 0 . 1 0  + 0.25 - 0 . 1 7  + 0.10 
A B  - 0 . 1 0  - 0 . 5 6 * *  + 0.40 - 0 . 3 3  
T-lymphocytes - 0 . 5 7 * *  - 0 . 2 6  + 0.04 + 0.33 - 0 . 2 2  + 0.65* 
B-lymphocytes - 0 . 1 2  - 0 . 2 2  + 0.22 + 0.71* - 0 . 0 6  + 0.53** 
T-suppressor cells + 0.49 - 0 . 0 8  - 0 . 1 5  + 0.01 - 0 . 6 2 *  + 0.52** 
T-helper cells - 0 . 6 7 *  - 0 . 0 8  + 0.34 + 0.58** + 0.49 + 0.53** 
Total leukocyte 
count + 0.07 + 0.34 + 0.24 - 0 . 1 2  

Footnote. The asterisks designate statistically significant values of the correlation coefficient. 
The remaining symbols are the  same a s  in Tables 1 and 2. 
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A B ps f l  •> 
7 5 1  2 0 1  . 

0 1  m i c J g g j  Activity  of natural killer cells (in units — 
50 :  . Ug A) and the levels of antibodies (HIT 

ČESI H HB n n  1.0 -d • | titres — B) to T B E  v i rus  (logio values) 
2S:_ j j l  M H j  j • in patients with one-wave course of their 
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T-helpers a n d  B-lymphocytes  on t h e  one hand,  and  t h e  index of repair  
s t imulat ion o n  t h e  other hand (r = + 0 . 5 8 ;  p < 0.05 and r = -(-0.71, 
p < 0.01) w a s  noted.  A t  t h e  final s t a g e  of t h e  disease a n  inverse  correlation 
w a s  o b s e r v e d  between  t h e  index of D N A  repair  st imulation and  T-suppres-
sor cell counts  (r = —0.(>2, p < 0.01). 

Three  months  a f t e r  discharge  of a pat ient  f rom t h e  hospita l  a direct  cor­
re la t ion  w a s  regis tered  b e t w e e n  t h e  i n d e x  of D N A  repa i r  s t imu la t ion  a n d  t h e  
T-suppressor  cell c o u n t s  (r = + 0 . 5 2 ) ,  B - lymphocy te s  (r = 0.53) a n d  pe r ­
iphera l  R B C  w i t h  micronuclei  (p  < 0.05) ibr  all indices.  I n  add i t ion ,  a d i ­
r ec t ly  p ropor t iona l  corre la t ion w a s  n o t e d  b e t w e e n  t h e  i n d e x  of repa i r  s t i m u ­
la t ion  o n  iino h a n d  a n d  t h e  T - l y m p h o c y t e  c o u n t s  o n  t h e  o t h e r  h a n d  
(r = + 0 . 0 5 ;  p < 0.01). 

Discussion 

A s  k n o w n ,  micronuclei  a r e  f o r m e d  m a i n l y  a s  a r e su l t  of o n e  o r  several  
ch romosomes  lagging b e h i n d  d u r i n g  t h e  cell division,  o r  i n  t h e  course  of 
acen t r i c  f r a g m e n t  f o r m a t i o n  (Alov, 1964; I ly insk ikh  a n d  I ly insk ikh ,  1982). 
T h e  ev idence  o b t a i n e d  conf i rm t h e  resu l t s  of  in vitro s tud ies  where  TBJ ,  
v i rus  i n d u c e d  increased a m o u n t s  of aneuplo id  cells o r  cells w i t h  s t r u c t u r a l  
a b e r r a t i o n s  of ch romosomes  ( I ly insk ikh  a n d  I ly insk ikh ,  1976). O u r  resu l t s  
d o  n o t  con t r ad i c t  t h e  d a t a  o b t a i n e d  in  cell cu l tu res  in  re la t ion  t o  t h e  c apac i t y  
of t h e  T B E  v i r u s  t o  i nh ib i t  D N A  repa i r  (Dub in in  a n d  Zasukh ina ,  1975). 
H o w e v e r ,  of i n t e re s t  is t h e  f inding t h a t  i n  case of t h e  t wo-wawe  progression 
of T B E  a pa radox ica l  p h e n o m e n o n  w a s  obse rved :  e n h a n c e d  levels of cells 
w i t h  micronuclei  a n d  s t imu l t aneous ly  h igh  va lues  of D N A  repa i r .  T h i s  
f inding  ind ica tes  t h a t  t h e s e  changes  d o  n o t  h a v e  m u c h  in  c o m m o n .  Indeed ,  
t h e r e  is n o  s ignif icant  corre la t ion be tween  t h e  indices of t h e  micronuclear  
t e s t  a n d  D N A  repa i r  syn thes i s  (r = —0.24  a t  admit tance  a n d  r = + 0 . 4 9  
a t  discharge  of  a pa t ient  f r o m  hospital ;  p > 0.05 in  both cases). A p p a r e n t l y ,  
t h e  changes  in  t h e  a c t i v i t y  of DNA repair  sy s tem do  not  a f fec t  t h e  appear ­
a n c e  of  R B C  w i t h  micronuclei  a s  t h e  l a t t e r  arise m a i n l y  d u e  t o  disorders  
in t h e  a c h r o m a t i n  s y s t e m  of cell divis ion of b o n e  m a r r o w  e ry t h ro i d  series 
a n d  t h e  i n d e x  of  D N A  r e p a i r  s t imu la t ion  w a s  regis tered i n  nuc lear  blood 
cells. E n h a n c e d  levels of D N A  repa i r  syn thes i s  c a n  b e  possibly r e l a t e d  t o  
h igher  p r o d u c t i o n  of i n t e r f e ron  wh ich  c a n  m a r k e d l y  s t i m u l a t e  D N A  repa i r  
processes (Zasukhina ,  1979). 

W e  sugges ted  p rev ious ly  t h a t  u n d e r  t h e  inf luence of  t h e  viral  infect ion 
cy togene t ic  d isorders  lead t o  immunosuppres s ion  m a i n l y  in T - sys t em  i m ­
m u n i t y  ( I ly inskikh,  1980). A n u m b e r  of inves t iga to r s  h a v e  r e p o r t e d  T-cell 
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deficiency i n  T B E  ( K v e t k o v a  et al., 1978; Lar ina  a n d  Levkovich,  1981; 
Savchenko  et al., 1981; Shmatko,  1982; Smorodintsev a n d  D u b o v ,  1986), 
t h e  m a j o r i t y  of t h e m  agree  t h a t  T B E  v i r u s  can replicate in  T-lymphocytes  
a n d  t h y m u s  cells leading t o  their  destruction.  One m a y  as sume t h a t  t h e  
d a m a g e  of T-cells i s  s imultaneously  accompanied b y  impairment  of their  
genetic  a p p a r a t u s  or t h a t  t h e  products  f o r m e d  in  t h e  virus-affected cell 
e x e r t  a mutagenic  ef fect  (Ilyinskikh  et al., 1984). 

Indirect  evidence h a s  been reported  showing t h a t  d i f ferent  subpopulat ions  
of T-suppressors a n d  T-helpers par t ic ipate  in regulat ing  t h e  production of 
immunoglobulin subclasses  (Ishizaka a n d  Adachi,  1976). Since t h e  a n t i b o d y  
level rose  in  pat ients  i n  t h e  course of disease i t  seems l ikely  t h a t  t h e  level  
of T-helpers i s  qui te  suff icient  f o r  B cell-induced act ivat ion of immuno ­
g lobul in  synthes is ,  a n d  desp i t e  t h e  h ighe r  level  of T-suppressors ,  t h e i r  excess 
does  n o t  i nh ib i t  immunog lobu l in  b iosynthes is .  I t  is possible  t h a t  s o m e  
T-suppressor  cells a r e  genet ica l ly  def ic ient  a n d  t h e i r  excess is  a r e su l t  of 
a d a p t a t i o n  of t h e  i m m u n e  s y s t e m .  I n  va r ious  a c u t e  a n d  chronic  v i r a l  i n ­
fec t ions  (Bas t i n  et al., 1983) t h e  n u m b e r  of T-suppressor  cells increases  
conceivably  p rov id ing  f o r  v i r u s  pers is tence  a n d  a l ong- t e rm p a t t e r n  of dis­
ease.  A t  t h e  s a m e  t i m e  (Allison, 1977) t h e  T-suppressor  i nh ib i t  a u t o i m m u n e  
responses  leading  t o  ch romosomal  anomal ies  ( I ly inskikh ,  1980), i n  add i t ion ,  
T-suppressors  c a n  v io l a t e  cell gene ra t ion  (A tau l l akhanov  et al., 1978). I t  
c a n n o t  b e  r u l e d  o u t  t h a t  i t  l eads  t o  decreased killer a c t i v i t y  of l y m p h o c y t e s  
i n  t h e  p a t i e n t  b lood (Fig.  2). 

T h e  resu l t s  of t h e  corre la t ion analys is  p r o m p t  t h a t  t h e  gene t ic  changes  
reg is te red  i n  p a t i e n t s  w i t h  T B E  a r e  assoc ia ted  m a i n l y  w i t h  t h e  a c t i v i t y  of 
h u m o r a l  i m m u n i t y  since i n  t h e  case  of increased  n u m b e r s  of R B C  w i t h  
micronuclei  a n d  decreased c a p a c i t y  of cells t o  D N A  r e p a i r  T-helper ,  a n d  i n  
t h e  l a t t e r  case B - l y m p h o c y t e  c o u n t s  a s  well a r e  decreased .  A t  t h e  t e r m i n ­
a t i o n  of t h e  disease  h ighe r  n u m b e r  of R B C  w i t h  micronucle i  w e r e  n o t e d  
t o g e t h e r  w i t h  a h i g h  level of an t iv i r a l  an t ibodies .  I f  i n  t h e  f i rs t  case t h e  
evidence  o b t a i n e d  o n  T-he lper  o r  B - l y m p h o c y t e  suppress ion  c a n  b e  a c c o u n t e d  
f o r  b y  t h e  d a m a g e  of t h e  gene t ic  a p p a r a t u s  of t h e s e  cells, t h e r e  a r e  scarcely  
a n y  g r o u n d s  t o  i n t e r p r e t  i n  t h e  s a m e  w a y  t h e  corre la t ion n o t e d  b e t w e e n  
a g r e a t  n u m b e r  of cells w i t h  micronuclei  a n d  e n h a n c e d  a n t i b o d y  f o r m a t i o n .  

I n  o u r  opinion,  i t  is  m o r e  r e l e v a n t  t o  suggest  t h a t  i n  add i t i on  t o  h igher  
a m o u n t s  of an t iv i ra l  ant ibodies ,  h igher  p r o d u c t i o n  of R B C  w i t h  micronucle i  
is m e d i a t e d  v i a  increased  levels of an t inuc lea r  an t ibod ies  w i t h  t h e  ab i l i t y  
t o  e l eva te  t h e  n u m b e r  of cytogenet ica l ly  a l t e red  cells ( I ly inskikh,  1986). 
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