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S i x - h o u r  c u l t u r e s  o f  u n s t i m u l a t e d  p e r i p h e r a l  b l o o d  
c e l l s  f r o m  -p-edi ients w i t h  v a r i o u s  t y p e s  o f  c h i l d h o o d  
lerrKTTmias w e te  exam in ed  f o r  chromosome k a r y o t y p e s .  I t  
was f o u n d  t h a t  t h i s  method  was s u i t a b l e  f o r  th e  
d e t e c t i o n  o f  c h a r a c t e r i s t i c  ch ro mo somal  a b n o r m a l i t i e s  
i n  two c a s e s  o f  a c u t e  n o n l y m p h o b l a s t i c  l e u k e m i a s  (ANLL;  
FAB t y p e s  М3 and M6) and i n  a case  o f  c h r o n i c  
m ye lo genous  l e u k e m i a  (CM L) ,  b u t  n o t  i n  a c u t e  
l y m p h o b l a s t i c  l e u k e m i a s  ( A L L ) .  The r e s u l t s  s u g g e s t  th e  
u s e f u l n e s s  o f  t h i s  s i m p l e  method ( p o s s i b l y  i n  
c o m b i n a t i o n  w i t h  t h e  t h y m i d i n e  b o o s t  t e c h n i q u e  o f  
Y u n i s )  i n  t h e  c y t o g e n e t i c  d i a g n o s i s  o f  some t y p e s  o f  
l e u k e m i a s .

INTRODUCTION

W i t h  t h e  p r e s e n t  t e c h n i q u e s  o f  f l o w  c y t o m e t r y ,  i t  i s  

p o s s i b l e  t o  i n v e s t i g a t e  t h e  f r e q u e n c y  d i s t r i b u t i o n s  o f  no rm a l  

and l e u k e m i c  c e l l s  i n  t h e  d i f f e r e n t  phases  o f  t h e  c e l l  c y c l e  

(G o / 1 , S, G2+M) / 1 ,  4 ,  5,  7,  10,  11 ,  1 9 / .  From t h e s e  s t u d i e s ,  

i t  has t u r n e d  o u t  t h a t  t h e  number o f  c e l l s  i n  phase  G2 +M o f  th e  

c e l l  c y c l e  i s  b e l o w  1% i n  p e r i p h e r a l  b l o o d  s a m p l e s  f r o m  no rm a l  

h e a l t h y  d o n o rs  / 1 ,  1 1 / .  I n  c o n t r a s t  w i t h  t h i s  f i n d i n g ,  a h i g h e r  

p e r c e n t a g e  ( 2 . 5 - 8 4 % )  o f  c e l l s  i n  phase  G2+M was f o u n d  i n  t h e  

p e r i p h e r a l  b l o o d  o f  p a t i e n t s  w i t h  v a r i o u s  t y p e s  o f  l e u k e m i a s  

/ 1 ,  4 ,  5, 7 ,  10 ,  1 9 / .  The d u r a t i o n  o f  phase  G2  o f  t h e  no rm a l  

c e l l  c y c l e  i s  4 h o u r s  i n  human l e u k o c y t e s  / 6 / ,  and l e u k e m i c  

c e l l s  have  a l o n g e r  g e n e r a t i o n  t i m e  / 6 ,  1 3 /  t h a n  n o r m a l  c e l l s .

On t h e  b a s i s  o f  t h e s e  r e s u l t s  we have i n v e s t i g a t e d  th e  

u s e f u l n e s s  o f  a 6 h o u r  c u l t u r e  method  f o r  c y t o g e n e t i c  

e x a m i n a t i o n s  o f  c h i l d h o o d  l e u k e m i a s .  I t  was f o u n d  t h a t  t h i s
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m e t h o d  i s  c a p a b l e  o f  d e m o n s t r a t i n g  t h e  chromosome c o n t e n t  i n  

some ty p e s  o f  l e u k e m i a s ,  i n  c o n t r a s t  w i t h  a c u t e  l y m p h o b l a s t i c  

l e u k e m i a s  ( A L L ) ,  i n  w h i c h  no d i v i d i n g  c e l l s  were d e t e c t e d .

PATIENTS AND METHODS

P a t i e n t s

Case 1 : P . H . ,  a 9 - y e a r - o l d  boy w i t h  e r y t h r o l e u k e m i a  ( A N L L ; FAB
t y p e  M6) .  The WBC was 16 .0  x 109 / 1 ,  w i t h  5% n e u t r o p h i l s ,  7% 
m y e l o c y t e s ,  3% m e t a m y e l o c y t e s ,  3% m o n o c y t e s ,  67% l y m p h o c y t e s ,  
12% l y m p h o b l a s t s  an d  3% e r y t h r o b l a s t s ; t h e  p l a t e l e t  c o u n t  was
2 5 . 0  x l O ' / l .  Ch romosome e x a m i n a t i o n s  w e re  made i n  t h e  c o u r s e  
o f  t h e r a p y  w i t h  a l e x a n ,  l a n v i s  and m e t h i p r e d .  T h i s  case  w i l l  be 
p u b l i s h e d  as a c ase  r e p o r t  i n  " H a e m a t o l o g i a  " .
C ase  2 : I . N . ,  a 9 - y e a r - o l d  boy w i t h  P h ^ - p o s i t i v e  CML.
( Chromosome e x a m i n a t i o n s  were e a r l i e r  made on bone marrow c e l l s  
a n d  on a 2 4 -h  u n s t i m u l a t e d  whole b l o o d  c u l t u r e . ) (The WBC was
1 4 . 0  X 1 0 ° / 1 ,  w i t h  39% a t y p i c a l  b l a s t s ,  40% l y m p h o c y t e s ,  6% 
m y e l o b l a s t s ,  11% m y e l o c y t e s ,  2% e o s i n o p h i l s  and 2% m o n o c y t e s .  
Chromosome e x a m i n a t i o n s  were made i n  t h e  c o u r s e  o f  s u p p o r t i v e  
t r e a t m e n t .
C ase  3 : A . P . ,  a 2 - y e a r - o l d  g i r l  w i t h  a c u t e  p r o m v e l o c y t i c
l e u k e m i a  (ANLL; FAB t y p e  М3).  The WBC was 2 8 . 0  x 1 0 ° / 1 ,  w i t h  
43% n e u t r o p h i l s ,  3% p r o m y e l o c y t e s ,  4% m e t a m y e l o c y t e s ,  1% 
m y e l o c y t e s ,  1% b a s o p h i l s ,  28% l y m p h o c y t e s ,  9% b l a s t s ,  11% 
m o n o c y t e s ;  th e  p l a t e l e t  c o u n t  was 3 0 . 0  x 1 0 ° / 1 .  Chromosome 
e x a m i n a t i o n s  were made b e f o r e  th e  s t a r t  o f  t h e r a p y .
C ase  4 : H . C . ,  a 4 - y e a r - o l d  g i r l  w i t h  ALL ( L I ) .  The WBC was
4 0 . 0  x 1 0 ° / 1 ,  w i t h  2% n e u t r o p h i l s ,  1% b a n d s ,  77% l y m p h o c y t e s
a n d  20% l y m p h o b l a s t s ;  t h e  p l a t e l e t  c o u n t  was 1 1 5 .0  x 1 0 ° / 1 .  
Chromosome e x a m i n a t i o n s  were  made b e f o r e  t h e  s t a r t  o f  t h e r a p y .  
Ca se  5 : A . S . ,  a 5 - y e a r - o l d  g i r l  w i t h  ALL ( L I ) .  The WBC was
5 . 9  x 1 0 ° / 1 ,  w i t h  50% n e u t r o p h i l s ,  9% b a n d s ,  32% l y m p h o c y t e s ,  
2% l y m p h o b l a s t s  and 7% a t y p i c a l  b l a s t s .  Chromosome e x a m i n a t i o n s  
w e r e  made b e f o r e  t h e  b e g i n n i n g  o f  t h e r a p y .
Case 6 : A . S . ,  a 7 - y e a r - o l d  boy w i t h  ALL ( L I ) .  The WBC was
1 . 2  x 1 0 ° / 1 ,  w i t h  9% n e u t r o p h i l s ,  3% b a n d s ,  77% l y m p h o c y t e s ,  
10% l y m p h o b l a s t s  and  1% e o s i n o p h i l s .  Chromosomes were 
i n v e s t i g a t e d  b e f o r e  t h e  s t a r t  o f  t h e r a p y .
S u b j e c t s  7 - 9 :  Two h e a l t h y  g i r l s  and one h e a l t h y  boy s e r v e d  as
c o n t r o l s ;  t h e y  w e r e  a g e - m a t c h e d  w i t h  t h e  c a s e s  ( t h e  were  2,  5 
a n d  9 y e a r s  o l d )  .
C y t o g e n e t i c  s t u d i e s

S i x - h o u r  c u l t u r e s  o f  u n s t i m u l a t e d  p e r i p h e r a l  b l o o d  c e l l s  f r o m  
p a t i e n t s  were e x a m i n e d  f o r  chromosome k a r y o t y p e s  by u s i n g  a 
s t a n d a r d  t e c h n i q u e  ( 3 ,  2 3 ) .  B r i e f l y ,  2 ml  o f  p e r i p h e r a l  b l o o d  
was  i n c u b a t e d  i n  10 ml  o f  TC 199 ( D i f c o )  medium a t  37°C f o r  6 
h o u r s .  V i n b l a s t i n  ( 0 . 5  x i g / m l  medium) was added  t o  b l o c k  t h e  
m i t o s e s  1 o r  1 . 5  h o u r s  b e f o r e  h a r v e s t i n g .  The h y p o t o n i z a t i o n  
was  made w i t h  0 . 0 7 5  M KC1 f o r  25 m i n u t e s ,  and t h e  c e l l s  were
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1. The k a r y o t y p e  shows t h e  c h a r a c t e r i s t i c  a b e r r a t i o n  
t  (9  ; 22 )  ( q 3 4 ; q l l )  f o r  CML ( p a t i e n t  2 ) .
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t h e n  f i x e d  f o u r  t i m e s  w i t h  m e t h a n o l  : a c e t i c  a c i d  3 : 1 .  The f i x e d  
c e l l s  were t r a n s f e r r e d  t o  g l a s s  s l i d e s - ;  t r e a t e d  w i t h  t r y p s i n  
/ 2 2 / ,  s t a i n e d  w i t h  G iemsa,  and e x a m i n e d  u n d e r  a m i c r o s c o p e  a t  a 
m a g n i f i c a t i o n  o f  1600 X. K a r y o t y p e s  w ere  a n a l y s e d  a c c o r d i n g  t o  
ISCN / 1 2 / .

I n  one c ase  ( p a t i e n t  3 ) ,  t h e  t h y m i d i n e  b o o s t  t e c h n i q u e  / 2 4 /  
was used ( t h e  c e l l s  were  exposed  t o  1 0 “ ^ M / l  t h y m i d i n e  d u r i n g  
t h e  c u l t u r e  p e r i o d )  w i t h  a 3 0 - m i n u t e  V i n b l a s t i n  e x p o s u r e .

RESULTS

T a b l e  I  shows t h e  chromosome e x a m i n a t i o n  d a t a .  I t  can  be 

se e n  t h a t  f r o m  t h e  u n s t i m u l a t e d  b l o o d  o f  p a t i e n t s  No 1 - 3 ,  

3 5 - 5 7  m e ta phase s  c o u l d  be e x a m i n e d  u n d e r  t h e  m i c r o s c o p e ,  i n  

c o n t r a s t  w i t h  p a t i e n t s  No 4,  i n  t h e  b l o o d  c u l t u r e s  o f  whom o n l y  

2 meta phases  w e re  f o u n d .  T w o - s e v e n  m i t o s e s  were d e t e c t e d  i n  

b l o o d  c u l t u r e s  f r o m  t h e  h e a l t h y  c o n t r o l s .

T a b l e  I I  shows t h e  k a r y o t y p i n g  d a t a .  I t  can be seen  t h a t  i n  

t h e  u n s t i m u l a t e d  b l o o d  c u l t u r e s  f r o m  t h e  h e a l t h y  c o n t r o l s ,  o n l y  

a few n o r m a l  m e t a p h a s e s  were f o u n d ,  i n  c o n t r a s t  w i t h  p a t i e n t s  

No 1 - 3 ,  i n  whose  b l o o d  c u l t u r e s  t h e  v a s t  m a j o r i t y  o f  t h e  

m i t o s e s  showed n u m e r i c a l  o r  s t r u c t u r a l  a b e r r a t i o n s  ( 9 3 . 3 % ) .  

F rom b l o o d  c u l t u r e s  f r om  p a t i e n t s  No 4 - 6 ,  we were u n a b l e  t o  

p r e p a r e  any k a r y o t y p e s .

DISCUSSION

On th e  b a s i s  o f  t h e  r e s u l t s  p r e s e n t e d  h e r e ,  i t  seems t h a t  

t h e  6 - h o u r  c u l t u r e  method  was s u i t a b l e  f o r  t h e  d e t e c t i o n  o f  

c h a r a c t e r i s t i c  ch romosome a b e r r a t i o n s  r e l a t i n g  t o  v a r i o u s  t y p e s  

o f  l e u k e m i a s  i n  t h e  u n s t i m u l a t e d  p e r i p h e r a l  b l o o d  f r o m  t h e  

p a t i e n t s .  T h i s  was p r o v e d  by / 1 /  t h e  p r e s e n c e  o f  P h i l a d e l p h i a  

chromosome ( P h i )  and t h e  c h a r a c t e r i s t i c  t r a n s l o c a t i o n  t  ( 9 ;  22 )  

( q 3 4 ; q l l )  f o r  CML / 1 7 ,  2 0 /  i n  t h e  b l o o d  c u l t u r e  f r o m  p a t i e n t  

No 2;  / 2 /  t h e  c h a r a c t e r i s t i c  t r a n s l o c a t i o n  t  ( 1 5 ;  17 )  ( q 2 2 ;

q l l )  f o r  p r o m y e l o c y t i c  l e u k e m i a  / 2 1 /  i n  t h e  b l o o d  c u l t u r e  f r o m  

p a t i e n t  No 3 ;  and / 3 /  d e l  ( 5 q )  and -7  c h a r a c t e r i s t i c
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TABLE I

Chromosome e x a m i n a t i o n  d a ta

P a t i e n t
Type o f

Number o f  
m e t a p h a s e s

Number o f  
k a r y o t y p e s

No Sex Age
( y e a r s )

l e u k e m i a e x a m i n e d  unde r  
t h e  m i c r o s c o p e

e x a m i n e d

1 M 9 ANLL; Мб 40 19

2 M 9 CML 35 10

3 F 2 ANLL; М3 57 9

4 F 4 ALL 2 0

5 F 5 ALL 0 0

6 M 7 ALL 0 0

7 F 20 h e a l t h y
c o n t r o l

2 2

8 F 37 h e a l t h y
c o n t r o l

3 2

9 M 37 h e a l t h y
c o n t r o l

7 4



40

TABLE I I

K a r y o t y p e  a n a l y s i s  d a t a

P a t i e n t
No

Type o f  
Leukemi a

Type o f  
a b e r r a t i o n

Number o f  c e l l s  
w i t h  a b e r r a t i o n

1 ANLL; M6 46,  XY 2 +

4 6 , X Y , d e l / 5 / / q 2 1 - q 2 3 / 4

4 6 , X Y , - 7 , + m a r , d e l / 5 / / q 2 1 - q 2 3 / 2

4 7 , X Y , + m a r , d e l / 5 / / q 2 1 - q 2 3 / 3

2 CML 4 6 , X Y , t / 9 ; 2 2 / / q 3 4 ; q l l / 10

3 ANLL;  М3 4 5 , X X , —2 2 , t / 1 5 ; 1 7 / / q 2 2 ; q l l / 1
4 6 , X X , t / 1 5 ; 1 7 / / q 2 2 ; q l l /  8

7 h e a l t h y
c o n t r o l

4 6 , XX w i t h o u t  a b e r r a t i o n  
2

8 h e a l t h y
c o n t r o l

4 6 , XX 2

9 h e a l t h y
c o n t r o l

46 ,XY 4

+ T h i s  case  w i l l  
c o m p l e t e  k a r y o t y p e

be p u b l i s h e d  as a case 
a n a l y s i s .

r e p o r t  i n  " H a e m a t o l o g i a " , w i t h

>. 
S
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F i g .  2.  The k a r y o t y p o  shows t h e  c h a r a c t e r i s t i c  a b e r r a t i o n  
t  ( 1 5 ;  17 )  ( q 2 2 ;  q l l )  f o r  p r o m y e l o c y t i c  l e u k e m i a
( ANLL ; М3) ( p a t i e n t  3 ) .
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c h r o m o s o m a l  a b n o m a l i t i e s  o f  EL / 2 ,  8,  16,  2 1 /  i n  t h e  b l o o d

c u l t u r e  f r om  p a t i e n t  No 1.  No a n a l y s a b l e  m i t o s e s  w e re  f o u n d  i n  

t h e  b l o o d  c u l t u r e s  f r om  p a t i e n t s  w i t h  ALL, and o n l y  a few 

n o r m a l  m e ta p h a s e s  were p r e s e n t  i n  t h e  b l o o d  c u l t u r e s  f r om  

h e a l t h y  s u b j e c t s . I n  p a t i e n t  No 3 ,  t h e  t h y m i d i n e  b o o s t  t e c h n i q u e  

/ 2 4 /  t o o  was u s e d ,  t o  p r e p a r e  ch romosomes f r o m  u n s t i m u l a t e d  

p e r i p h e r a l  b l o o d .  T h i s  method  gave  chromosomes i n  b e t t e r  

q u a l i t y  th a n  t h e  s i m p l e  m e t hod ;  t h u s ,  b o t h  methods  can  be used 

i n  p a r a l l e l  i n  t h e  i n v e s t i g a t i o n s .  I n  c o n t r a s t  w i t h  o u r  m e t h o d ,  

24 o r  4 8 - h o u r  c u l t u r e s  o f  u n s t i m u l a t e d  p e r i p h e r a l  b l o o d  f r om  

p a t i e n t s  w i t h  l e u k e m i a  have  p r e v i o u s l y  been i n v e s t i g a t e d  f o r  

c o n v e n t i o n a l  c y t o g e n e t i c  a n a l y s i s  / 9 ,  14,  15,  18,  2 4 / .  I t  can 

be s t a t e d  t h a t  t h i s  s i m p l e  6 - h o u r  c u l t u r e  o f  u n s t i m u l a t e d  

p e r i p h e r a l  b l o o d  f r o m  p a t i e n t s  w i t h  CML o r  ANLL (FAB t y p e s  М3 

and  M6) was s u i t a b l e  f o r  t h e  d e t e c t i o n  o f  t h e  c h a r a c t e r i s t i c  

c h r o m o s o m a l  a b n o r m a l i t i e s  i n  t h e s e  d i s e a s e s ,  and t h i s  method  

c a n  be u s e f u l  i n  t h e  c y t o g e n e t i c  d i a g n o s i s  o f  t h e s e  t y p e s  o f  

l e u k e m i a s ,  b u t  n o t  i n  cases  o f  ALL .
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