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T H E C Y T O P H O T O M E T R I C A N A L Y S I S A S AN AID O F 
C L A S S I F I C A T I O N O F ALL IN C H I L D H O O D 

I. G a l a b o v 
Department of Pediatrics, Varna 

Modern s c i e n c e looks for object ive criteria for c lear and p r e c i s e 
differentiation be tween var ious ce l l s and for methods helping a more 
c o r r e c t and e x a c t c lass i f ica t ion thus enabl ing a more appropriate 
current therapy. T h e purpose of this work is to find a corre lat ion be­
tween var iants of acute lymphoblast ic leulemia (ALL) a c c o r d i n g to 
F r e n c h - A m e r i c a n - B r i t i s h C l a s s i f i c a t i o n ( F A B C ) and va lues of e x a m ­
ined parameters of cytophotometr ic a n a l y s i s . 

L e u k e m i c ce l l s from 40 A L L ch i ld ren at the initial s tage of the d i s ­
e a s e and per ipheral blood l y m p h o c y t e s from 20 healthy ch i ldren 
have b e e n s tud ied . Per iphera l blood s m e a r s sta ined after F e u l g e n ' s 
m e t h o d h a v e b e e n o b s e r v e d o n a n " O P T O N " m i c r o s c o p e -
photometer . F r o m every c a s e a total of 50 nucle i have been s tud ied . 
In every nuc leus t r a n s p a r e n c y of 50 randomly s e l e c t e d po ims with 
an explorat ion field of 1 yjn at ob jec t p lane has been m e a s u r e o , Nu­
c lear d iameter has been m e a s u r e d by m e a n s of a s c r e w ocular 
micrometer . A c c o r d i n g to formulae, the following main parameters 
have b e e n c a l c u l a t e d for every n u c l e u s : m e a n optic t r a n s p a r e n c y (T) , 
entropy of f requency distribution of optic t r a n s p a r e n c i e s (H), m e a n 
equator ia l nuc lear sur face ( S ) , and D N A m a s s (M). Our resul ts are 
presented on tab les . 

T a b l e 1. Distribution of A L L pat ients at initial s tage a c c o r d i n g 
to nuc lear T d e p e n d i n g on var iants after F A B C 

Variant after Mean optic t r a n s p a r e n c y (T) 
F A B C 

T < T control T = T cont ro l T > T control 

Li 
L1/L2 
L 2 

L2/L1 

2 (7,2 %) 5 ( 1 7 , 8 % ) 21 (75 %) 
2 (100 %) 
8 (100 %) 
2 (100 %) 

Mean optic t r a n s p a r e n c y of the whole L i group is 40 ,80 ± 2 ,55 
while of the L2 group it is 55,37 ± 3,28. Mean equator ia l nuc lear su r -
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face of the whole L i group is 52 ,25 ± 2 , 1 1 while of the L2 g roup it is 
84 ,42 ± 7 , 1 1 . T h e s e results are stat ist ical ly reliable w h i c h ind ica tes 
that both T and 8 c a n se rve as cr i ter ion for d ist inguishing between, 
both m a i n A L L s u b g r o u p s , i. e. of L i and L2 forms. 

T a b l e 2. Distribution of A L L pat ients at initial s tage a c c o r d i n g 
to S d e p e n d i n g on var iants after F A B C 

Var iant after Mean equator ia l nuc lear sur face (S) 
F A B C 

up to 41,16 up to 82 ,00 over 82 ,00 

L i 3 (10,7 %) 24 (84,7 %) 1 (3,6 %) 
L1/L2 - 2 ( 1 0 0 % ) 
L 2 - 2 (25 %) 6 (75 %) 
L2/L1 - 1 (50 %) 1 (50 %) 

T a b l e 3. Distribution of A L L patients at initial s tage a c c o r d i n g 
to M in l eukemic ce l ls depend ing on var iants after F A B C 

Var iant after D N A m a s s (M) 
F A B C 

M < M control M = M contro l M > M contro l 

L i 1 8 ( 6 4 , 3 % ) 3 ( 1 0 , 7 % ) 7 ( 2 5 % ) 
L1/L2 - 1 (50 %) 1 (50 %) 
L 2 4 (50 %) 2 (25 %) 2 (25 %) 
L2/L1 - - 2 ( 1 0 0 % ) 

Mean D N A m a s s of L i var iant of A L L is 20,76 ± 0 ,80 and of L2 
one - 22 ,78 ± 1,48. T h e s e m e a n v a l u e s differ signif icantly. T h e r e is a* 
trend t o w a r d s hyperdiploidizat ion in L2 fo rms. 

It is k n o w n that nuclear chromat in s t ructure is one of F A B C cr i te ­
ria for A L L . C h a n g e s of its funct ional state w h i c h obligatorily relate 
to c h a n g e s of its s p h e r i c a l organiza t ion , too, lead to e s s e n t i a l alter­
at ions of nuc lear s i z e . The possibi l i ty to quantitat ize nuc lear m o r p h o ­
l o g y by u s i n g of a s e r i e s of m e t r i c a n d m i c r o d e n s i t o m e t r i c 
examina t ions c r e a t e s precondi t ions for its pract ica l u s a g e w h e n 
spec i fy ing s ingle c l in ica l forms and var iants of A L L . 


