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Cer ta in  p a r a m e t e r s  of distr ibution of lymphoeytes  and their  nuclei by s ize  in pe r iphe ra l  blood, 
bone mar row ,  thymus,  and spleen of healthy r a t s  we re  studied. Compara t ive  ana lys i s  r evea led  
homogenei ty  of the population for  thymus and bone m a r r o w  lymphocytes ,  but a d i f ference  be-  
tween them in their  mean  d iamete r .  Mixing these  types of cel ls  apprec iab ly  a l t e red  the p a r a m -  
e t e r s  of d is t r ibut ion of the resu l t ing  population, due to migra t ion  of lymphocytes  of thymus 
origin,  as  shown by a model  of the lymphoid reac t ion  in the bone m a r r o w  to 5- f luorourac i l .  
P r e l i m i n a r y  thymec tomy abol ished migra t ion ,  so that the homogenei ty  of the bone m a r r o w  
lymphocytes  for  s ize  was  p r e s e r v e d .  
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In radia t ion  s ickness ,  a f te r  admin is t ra t ion  of ant i tumor  agents ,  and during pathological  p r o c e s s e s  in the 
bone m a r r o w ,  lympho id reac t ions  due in some  cases  to red i s t r ibu t ion  and migra t ion  of lymphocytes  f r o m  the 
lymphoid organs  or to s t imulat ion of p ro l i fe ra t ion  of bone m a r r o w  lymphocytes  can develop [1-6]. Morpholo-  
gical  ana lys is  does not enable lymphocytes  f r o m  the thymus and bone m a r r o w  to be dist inguished,  and the use  
of modern  functional methods is  not a lways poss ib le  in cl inical  and labora to ry  prac t ice ,  espec ia l ly  when r e t r o -  
spect ive  analys is  of bone m a r r o w  f i lms  is  requi red .  

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

To detect  thymocytes  in a cell  population giving the lymphoid reac t ion  in bone m a r r o w ,  in cases  when the 
percen tage  of thymocytes  was below 30, we have  used a method of es t imat ing  the dis t r ibut ion of the cel ls  and 
their  nuclei by d iamete r ,  by calculat ing the coeff ic ients  of a s y m m e t r y  (As) and excess  (Ex); 

Y~ paa Y, pa ~ 
A s - .  nga , E x -  ha4 , 

where  p is  the f requency of the var ian t s ;  a the di f ference between the va r i an t  and m a t h e m a t i c a l  expectancy;  n 
the number  of var ian t s ;  a the s tandard  deviation. 

A s y m m e t r y  is  cons idered  not to be significant  if A s < 0.2; if As>-- 0.5, the skewness  of the dis tr ibut ion is 
s trong.  A posi t ive value of the coeff icient  indicates  r i gh t - s ided  a s y m m e t r y ,  a negat ive  value lef t -s ided.  If the 
group studied is  homogeneous  and va r i an t s  a r e  concentra ted  in the cen t ra l  c l a s s e s  of the va r ia t ion  s e r i e s ,  the 
value of the excess  i n c r e a s e s  and the dis tr ibut ion is  desc r ibed  as  pointed. If Ex -> 0.5, the excess  is  cons idered  
to be apprec iab le .  Small  negat ive  excess  indicates  f lat tening of the peak,  and i f  E x < -  1, the dis t r ibut ion is 
bimodal  [3]. 

The d i a m e t e r s  of the lymphocytes  and their  nuclei in f i lms  of p e r i p h e r a l  blood and bone m a r r o w  and in 
squash p repa ra t ions  of the thymus and spleen of healthy r a t s  we re  m e a s u r e d  by means  of an AM-9-2  ocular  
m i c r o m e t e r ,  by means  of which m e a s u r e m e n t s  can be made  with an accu racy  of not m o r e  than 0.1 # m .  The 
d i ame te r s  of 2000 cel ls  and nuclei in each t i s sue  were  measu red .  The ma thema t i ca l  ana lys i s  was c a r r i e d  out 
by the Na i r i -K  computer .  The r e s u l t s  a re  given in Table 1. 
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T A B L E  1. Mean  D i a m e t e r  and  P a r a m e t e r s  of D i s t r i b u t i o n  of  
L y m p h o c y t e s  and T h e i r  Nuc le i  by D i a m e t e r  in  Hea l thy  R a t s  

Test object 
Mean Coefficient Excess of 
diameter, of asym- distribution 
~rn merry 

Peripheral blood 
cell 
nucleus 

Bone marrow: 
cell 
nucleus 

Thymus 
cell 
nucleus 

Spleen 
cell 
nucleus 

8,94+-0,11 
8,18+-0,11 

8,60+-0,13 
7,92_+0,10 

8,09+--0,07 
7,58+-0,09 

8,88+-0,10 
8,35+-0,09 

0,263 
0,235 

0,492 
0,397 

0,780 
0,581 

0,203 
0,094 

--0,298 
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Fig .  1. D i s t r i b u t i o n  of l y m p h o c y t e s  (2) and  t h e i r  nuc l e i  (1) 
by d i a m e t e r .  I) P e r i p h e r a l  blood; II) sp l e e n ;  III) bone m a r -  
row;  IV) t h y m u s .  

T A B L E  2. Mean  D i a m e t e r  and  P a r a m e t e r s  of D i s t r i b u t i o n  of 
L y m p h o c y t e s  and T h e i r  Nuc le i  by D i a m e t e r  in  I n t a c t  and  T h y m e c -  
t o m i z e d  R a t s  on 4th Day a f t e r  A d m i n i s t r a t i o n  of  5 - F l u o r o u r a c i l  
(150 m g / k g )  

Test object 

Bone marrow of intact rats: 
cell 
nucleus 

Bone marrow of thymectornized rats 
cell 
nucleus 

M e a n  Coefficient 
Jiameter, of asym- 
~'n merry 

7,77+--0,23 
7,37+-0,14 

8,56+-0,25 
7,98+-0,27 

0,200 
--0,285 

0,278 
--0,239 

Excess of 
distribu- 
tion 

0,063 
--0,415 

0,447 
0,071 

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

A s  T a b l e  1 s h o w s ,  p e r i p h e r a l  b lood  l y m p h o c y t e s  f o r m e d  a c o m p a r a t i v e l y  h e t e r o g e n e o u s  popu la t ion  (Ex= 
- 0 . 2 9 8 ) .  The  d i s t r i b u t i o n  of  s p l e e n  c e l l s  by d i a m e t e r  was  c h a r a c t e r i z e d  by a p p r e c i a b l e  f l a t t e n i n g  of the  peak  
( E x = - 0 . 3 7 0 ) ,  in  a g r e e m e n t  wi th  the  v i ew tha t  the  s p l e e n  i s  an o r g a n  in  wh ich  l y m p h o c y t e s  of d i f f e r e n t  o r i g i n  
can  be found. 

The p a r a m e t e r s  of d i s t r i b u t i o n  of  the  t h y m u s  c e l l s  i n d i c a t e  tha t  the  popu la t ion  w a s  h o m o g e n e o u s  fo r  s i z e  
(E x = 0.617). The  s l i g h t  d e g r e e  of  a s y m m e t r y  can  be e x p l a i n e d  by the  p r e s e n c e  of l y m p h o b l a s t s  (2.4%) and  
m e d i u m - s i z e d  l y m p h o c y t e s  (7.2%). A s i m i l a r  d i s t r i b u t i o n  w a s  o b t a i n e d  p r e v i o u s l y  [8] a s  a r e s u l t  of m e a s u r e -  
m e n t  of  the  d i a m e t e r s  of l y m p h o c y t e s  f r o m  s e c t i o n s  t h r o u g h  the  t h y m u s .  Bone  m a r r o w  l y m p h o c y t e s  a l s o  
f o r m e d  a popu l a t i on  c o m p a r a t i v e l y  h o m o g e n e o u s  f o r  s i z e  (E x = 0.344),  d i f f e r i n g  f r o m  the  t h y m o c y t e  popu la t i on  
only  in  the  m e a n  d i a m e t e r  of  i t s  c e i l s  and  n u c l e i  (F ig .  1). 
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These p r o p e r t i e s  of the thymus and bone m a r r o w  cel l  populations sugges ted  that  if the cel ls  a r e  mixed 
the p a r a m e t e r s  of distr ibution of the resu l t ing  population would be di f ferent  f r o m  the ini t ial  values  and would 
indicate he terogenei ty .  To t e s t  this  hypothesis ,  the lymphoid r e s p o n s e  of the bone m a r r o w  developing af ter  
depopulation under the influence of a la rge  dose (150 mg/kg)  of 5 - f luorourae i l  was  studied in 30 r a t s .  During 
the per iod of m a x i m a l  development  of this r e s p o n s e  (the 4th day) the lymphocyte count was  twice the no rma l  
level.  After  thymec tomy (13 r a t s )  this r e s p o n s e  was not obse rved  and the number  of lymphocytes  in the bone 
m a r r o w  r e m a i n e d  at  the n o r m a l  level.  Sp leenee tomyhad  l i t t le  effect  on development  of the lymphoid response .  
Remova l  of the lymphoid organs  and mock  :operations by t hemse lves  did not change the number  of lymphocytes  
in the bone mar row .  Consequently,  this lymphoid r e sponse  was de te rmined  by migra t ing  lymphocytes ,  chiefly 
f r o m  the thymus [4]. This is  a convenient  model  with which to study lymphocyte  migra t ion ,  for  5 - f luorourae i l  
des t roys  only dividing lymphocytes  and causes  lit t le damage to ma tu r e  lymphocytes  [7]. 

Measu remen t  of the d i ame te r s  of the lymphoeytes  and their  nuclei in the bone m a r r o w  on the 4th day 
af ter  admin is t ra t ion  of 5- f luorourac i [ ,  and a lso  in the bone m a r r o w  of thymec tomized  r a t s  at  the s a m e  per iod 
af ter  admin i s t r a t ion  of the compound showed (Table 2) that  the mean d i ame te r  of the lymphoeytes  (7:77 • 
in the bone m a r r o w  af ter  the action of 5 - f luorourae i l  was sma l l e r  than no rma l ly  (8.60 -~0.13~pm) However ,  th is  
was not the r e s u l t  of pycnosis  of the ce l l s  under the influence of 5 - f luorourac i l ,  for  the mean  d iamete r  of the 
bone m a r r o w  lymphocytes  of the thymee tomized  r a t s  a f ter  admin is t ra t ion  of the compound was unchanged 
(8.56 • 0.25 pro).  T h e d i s t r i b u t i o a o f t h e o e l l s  and nuclei by d i ame te r s  in the bone m a r r o w  of the thymec tomized  
r a t s  was the s a m e  as in intact  an imals .  The p r e s e n c e  of a lymphoid r e s p o n s e  in the in tact  r a t s  changed the 
cha rac t e r  of the distr ibution:  cons iderable  f lat tening of the curve  was obse rved  for  the nuclei of the bone m a r -  
row lymphocytes  ( E x = - 0 . 4 1 5 ) .  This change in the dis tr ibut ion points to the appearance  of a la rge  group of 
cei ls  in the bone m a r r o w  with a s m a l l e r  d i ame te r  than that  of the bone m a r r o w  lymphocytes ,  and the change 
in the c h a r a c t e r  of a s y m m e t r y  can be explained by d i sappearance  of the la rge  and m e d i u m - s i z e d  lymphocytes  
under the influence of the cytostat ie .  

The sugges ted  method of compar ing  the p a r a m e t e r s  of dis t r ibut ion of lymphocytes  under no rma l  condi-  
tions and during development  of the lymphoid r e s p o n s e  thus r evea l ed  the p r e sence  of thymocytes  among lympho-  
cytes  in the bone m a r r o w ,  without the need to r e s o r t  to m o r e  complex l abora to ry  p rocedures .  
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