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Z u s a m m e n / a s s u n g  

Pf lanzen ,  die m i t  D i a z i n o n  g e s p r i t z t  w u r d e n ,  e n t h a l -  
t en  b i o c h e m i s c h  a k t i v e  R i i c k s t ~ n d e  des  I n s e k t i z i d s  a u c h  
n a c h  verg le ichsweise  l a n g e r  Ze i t ;  5 0 %  der  a k t i v e n  
Stoffe w a r e n  v o r h a n d e n  25 Tage  n a c h  de r  S p r i t z u n g :  
20% der  u r sp r f ing l i chen  b i o c h e m i s c h e n  A k t i v i t ~ t  wur-  
den  noch  n a c h  9 \ ,Vochen fes tges te l l t .  

Re ines  (99 ,9%) D i a z i n o n  e n t h i e l t  ausse r  d e m  Diazi-  
n o n  eine a n d e r e  c h o l i n e s t e r a s e h e m m e n d e  S u b s t a n z ,  
w a h r s c h e i n l i c h  i d e n t i s c h  m i t  d e m  S a u e r s t o f f a n a l o g o n  
des Diaz inons .  I n  e i n e m  e in  J a h r  a l t e n  r e i n e n  D i a z i n o n -  
p r / i p a r a t  k o n n t e n  6 K o m p o n e n t e n  p a p i e r c h r o m a t o g r a -  
p h i s c h  n a c h g e w i e s e n  werden .  3 B e s t a n d t e i l e  e ine r  der-  
a r t i g e n  M i s c h u n g  k o n n t e n  i d e n t i f i z i e r t  w e r d e n :  Dia-  
z inon,  se in  S a u e r s t o f f a n a l o g o n  u n d  se in  S-e thy l i so -  
meres .  Die  b e i d e n  l e t z t e r e n  w u r d e n  w a h r s c h e i n l i c h  bei  
der  B e h a n d l u n g  y o n  D i a z i n o n  m i t  B r o m  bzw.  bei  se iner  
E r h i t z u n g  a u f  140°C als  H a u p t p r o d u k t e  geb i lde t .  

D e m o n s t r a t i o n  of Spec i f i c  and N o n - s p e c i f i c  
A ~ g l u t i n o g e n s  in the N o r m a l  B o n e  M a r r o w  

E r y t h r o b l a s t s  

T h e  p re sence  in t h e  b o n e  m a r r o w  e r y t h r o b l a s t s  of 
a g g l u t i n o g e n s  (specific a n d  non-spec i f ic )  s imi l a r  to  t h o s e  
of t h e  m a t u r e  e r y t h r o c y t e s ,  t h o u g h  t h e o r e t i c a l l y  i n tu i -  
t ive ,  h a s  u p  to  n o w  b e e n  s u g g e s t e d  o n l y  ind i rec t ly .  F o r  
i n s t ance ,  ]3JORKMAN 1 r e p o r t s  t h e  a g g l u t i n a b i l i t y  of 
e r y t h r e m i c  cells b y  i n f l u e n z a  v i ru s  a n d  b y  a s e r u m  
c o n t a i n i n g  cold a g g l u t i n i n s ,  a n d  WAGNER 2 t h a t  of 
e r y t h r o b l a s t s  of t h e  r a t  b y  a n  a n t i - r a t - e r y t h r o c y t e s  
se rum.  More  r e c e n t l y  PISCIOTTA a n d  HINZ 3, u s i n g  
c i r cu l a t i ng  e r y t h r o b l a s t s  in  a case of a c q u i r e d  h a e m o l y t i c  
a n a e m i a ,  h a v e  s h o w n  t h a t  t h e y  a g g l u t i n a t e  w i t h  g roup-  
specif ic  sera ,  a n d  w i t h  se ra  c o n t a i n i n g  a u t o h a e m o -  
agg lu t in ins .  

The  p r o b l e m  is espec ia l ly  i n t e r e s t i n g  in r e l a t i o n  to  t h e  
s u g g e s t e d  b o n e  m a r r o w  i n v o l v e m e n t  in  course  of im-  
m u n o h a e m o l y t i c  s y n d r o m e s :  t h e  b o n e  m a r r o w  v u l n e r -  
ab i l i t y  in  such  p a t h o l o g i c a l  cond i t i ons ,  d e m o n s t r a t e d  b y  
seve ra l  d i f f e ren t  s tud ie s  (GASSER 4, SACCHETTI, R o s s I ,  
a n d  DIENA~), wou ld  be  s u p p o r t e d  b y  t h e  f i nd i ng  of 
e r y t h r o b l a s t i c  a g g l u t i n a b i t i t y .  

The  p r e s e n t  w o r k  h a s  b e e n  t h e n  d i r e c t e d  to  e s t a b l i s h :  

(1) w h e t h e r  g roup-spec i f i c  a n t i g e n s  ex i s t  in  t he  n o r m a l  
bone  m a r r o w  e r y t h r o b l a s t s ,  a n d  t h e  s t age  of t h e i r  
a p p e a r a n c e  in t h e  ceils:  a n d  

(2) w h e t h e r  t h e  e r y t h r o b l a s t s  are  a g g l u t i n a t e d  b y  n o n -  
specific a g g l u t i n a t i n g  sera.  

T h e  e r y t h r o b l a s t s  of t h e  b o n e  m a r r o w  h a v e  b e e n  
s e p a r a t e d  b y  a f r a c t i o n a t e d  c e n t r i f u g a t i o n  t e c h n i q u e  
(BRACCO, CURTI, a n d  MASERA6), mod i f i ed  w i t h  t h e  ad-  
d i t i on  of P o l y v i n y l p y r r o l i d o n e ,  wh ich  m a k e s  i t  poss ib le  
to  o b t a i n  in  a s h o r t  t i m e  (15 ra in  f rom t he  b o n e  m a r r o w  
p u n c t u r e )  a n  e r y t h r o b l a s t i c  s u s p e n s i o n  of 9 0 - 9 5 % .  F o r  
t h e  a g g l u t i n a t i o n  t e s t s  w i t h  g r o u p i n g  sera,  a d r o p  of t h e  
a g g l u t i n a t i n g  s e r u m  was added ,  in  serological  t u b e s ,  to  

1 S. l:.. BJ6RKMAN, Acta haematol. 11, 189 (1954). 
2 K. WAGNER, 5th Congr. Europ. Soe. Haematol. 192,.5, 593. 

A. V. PlSCtOTTA and J. E. HtNZ, Proe. Soc. exper. Biol. Med. 
N. Y. 91, 356 (1956). 

4 C. GASSER, Sang g6, 6 (1955). 
C. SACCHETTI, V. RoSSL and F. DIESA, Boll. Soe. ital. Ematol. 

(to be published). 
M. BRACCO, P. C. Cv~T~, and N. MAS~RA, Acta haematol, a, 9l 

0951). 

a d r o p  of a n  e r y t h r o b l a s t i c  s u s p e n s i o n  a t  40 50% in 
sal ine.  

Fo r  se ra  c o n t a i n i n g  a u t o - a n t i b o d i e s ,  t h e  ery thro-  
b las t s ,  a t  2 - 4 %  in sal ine,  were  a d d e d  to  e q u a l  volumes 
of se rum.  

The  r e a d i n g s  of t he  a g g l u t i n a t i o n ,  a f t e r  i n c u b a t i o n  at 
t h e  a p p r o p r i a t e  t e m p e r a t u r e  for n o t  longer  t h a n  30 rain 
to  a v o i d  ce l lu la r  d a m a g e ,  were t a k e n  mac ro -  a n d  micro- 
scopical ly .  

I n  case  of i n c o m p l e t e  a n t i b o d i e s ,  c o m p a t i b l e  normal  
s e r u m  was  a d d e d  to  t h e  e r y t h r o b l a s t s - s e r u m - m i x t u r e ,  
a n d  t h e  r ead ings  were  t a k e n  as above .  

All g lassware  used  was  s i l i cona ted .  

T a b l e  I shows  t h e  r e su l t s  of some  e x p e r i m e n t s  of ag- 
g l u t i n a t i o n  of n o r m a l  e r y t h r o b l a s t s  b y  group-specif ic  
se ra :  t h e  r e su l t s  o b t a i n e d  were in c o m p l e t e  agreement  
w i t h  t hose  o b t a i n e d  w h e n  m a t u r e  e r y t h r o c y t e s  of the 
s a m e  s u b j e c t s  were  used  i n s t e a d  of b o n e  m a r r o w  erythro-  
b las t s .  

Table I 

Case No. t Case No. 2 Case No. 3 

Anti-A 
Anti-B 
Anti-M + 
Anti-N 
Anti-D + 
Anti-Lewis Lea - 
Ant i -Lutheran  Lug+ 

Anti-A 
Anti-B 
Anti-M 
Anti-N + 
Anti-D 
Anti-Lewis + 

+ Anti-A 
- Anti-B 

Anti-M 
Anti-N 
Anti-D 
Anti-Lewis 

Ant i -Lutheran  - 

+ 
+ 
+ 
+ 

Anti-Lutheran + 

q- denotes agglutination; -- denotes no agglutination. 

I n s p e c t i o n  of t h e  a g g l u t i n a t e s ,  in f resh ly  made  pre- 
p a r a t i o n s  ca re fu l ly  o b s e r v e d  w i t h  p h a s e - c o n t r a s t  micro- 
scopy,  or a f t e r  s t a i n i n g  of t h e  slides, m a d e  i t  possible to 
recogn ize  t he  p re sence  of basoph i l i c  e r y t h r o b l a s t s  also 
in t h e  ea r l i e r  phases .  

Table t l  

Agglutin- Optimal 
ating sera Type of antibody temperature Agglutination 

1 
2 
3 
4 
5 
6 

Incomplete 
Incomplete 
Incomplete 
CompIete 
Complete 
Complete 

37 
37 
20 

4 
20 

4 

+ 
+ + +  
+ +  
+ + + +  
+ + + +  
+ + +  

+,  + -+, + + t , q- + + + denote varying degrees of agglutination. 

T a b l e  I I  shows  t h e  r e su l t s  of e r y t h r o b l a s t i c  agglutina- 
t i o n  b y  sera  c o n t a i n i n g  a u t o - a n t i b o d i e s ,  cold and  warm 
type ,  c o m p l e t e  a n d  i n c o m p l e t e  form.  

O u r  o b s e r v a t i o n s  i n d i c a t e  t h a t  t h e  b o n e  marrow 
e r y t h r o b l a s t s  possess  g roup-spec i f i c  a n t i g e n s  similar in 
all r e spec t s  to  t h o s e  f o u n d  o n  t he  m a t u r e  erythrocytes .  
Such  a n t i g e n s  are  p r e s e n t  also in t h e  m o s t  immature  
basoph i l i c  e r y t h r o b l a s t s  : t h i s  f ac t  d e m o n s t r a t e s  t h a t  the 
p r e sence  of a n t i g e n s  is u n r e l a t e d  to  t h e  appea rance  of 
h a e m o g l o b i n  in  t he  cells. T h e  d e m o n s t r a t i o n  t h a t  the 
e r y t h r o b l a s t s  a re  s t r o n g l y  a g g l u t i n a t e d  b y  sera con- 
t a i n i n g  a u t o - a n t i b o d i e s  of d i f f e r en t  t y p e  seems  to be 
s i gn i f i c an t :  t h i s  sugges t s  t h a t ,  d u r i n g  t h e  immunohae-  
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mo ly t i c  process ,  t he  a n t i b o d y  m a y  a t t a c h  i tself  d i r e c t l y  
no t  on ly  to  t h e  c i r c u l a t i n g  r ed  ceils b u t  also to  t h e  b o n e  
m a r r o w  n o r m o b l a s t s ,  t h u s  c aus ing  the  b o n e  m a r r o w  
i m p a i r m e n t  d e m o n s t r a t e d  b y  d i f f e ren t  s t ud i e s  ( G A s s E R  4, 
SACCHETTI ,  R O S S I ,  a n d  D I E N A 5 ) .  

Th i s  poss ib i l i t y  refers  to  comple t e  a n d  i n c o m p l e t e  
an t i bod i e s ,  a n d  also to  a n t i b o d i e s  a c t i n g  o p t i m a l l y  i n  
vitro a t  t e m p e r a t u r e s  be low 37°C. 

V. Ross I ,  F, DZENA, a n d  C. SACCHETTI 

Institute o/ Medical Pathology, University o/ Genoa 
(Italy), April 29, 1957. 

Zusammentassung 
Es  w u r d e  u n t e r s u c h t ,  o b  die  E r y t h r o b l a s t e n  im 

m e n s c h l i c h e n  K n o c h e n m a r k  spez i f i sche  u n d  unspez i f i -  
sche An t igene ,  e n t s p r e c h e n d  den  E r y t h r o z y t e n ,  bes i tzen .  
l ) iese E i g e n s c h a f t  wurde  a u c h  bei  den  u n r e i f s t e n  baso-  
p h i l e n  E r y t h r o b l a s t e n  b e o b a c h t e t .  

Differences  
in the D e s o x y r i b o n u c l e o p r o t e i n  C o m p l e x  of 
N o r m a l  and Leukemic  H u m a n  L y m p h o c y t e s  

The  b i o c h e m i c a l  f i nd ings  of MIRSKy a n d  Rzs 1 i n d i c a t e  
t h a t  h i s t o n e  occurs  in c o n s t a n t  q u a n t i t a t i v e  r a t i o  to  
I )NA in cell  nuc le i  of the  s a m e  a n i m a l  species.  

ALFERT a n d  GESCHV¢IND 2, u s ing  a n  o r ig ina l  s t a i n i n g  
m e t h o d ,  o b s e r v e d  t h a t  t h e  n u c l e a r  c o n t e n t  of t h e  h i s t o n e  
s t a i n e d  w i t h  F a s t  g r een  a t  p H  8 is in  c o n s t a n t  r a t i o  w i t h  
c o r r e s p o n d i n g  n u c l e a r  c o n t e n t  of F e u l g e n  s t a i n e d  D N A .  

These  f ind ings  h a v e  b e e n  c o n f i r m e d  b y  us, in  r a t  a n d  
n o r m a l  h u m a n  l y m p h o c y t e s  3. 

I n  p r o l i f e r a t i n g  t issues,  such  as y o u n g  r a t  l ive r  cells 4 
and  g r a n u l o b l a s t s  of n o r m a l  h u m a n  b o n e  m a r r o w  ~, t he  
F e u l g e n / F a s t  g r een  r a t i o  was  f o u n d  to  be  m a r k e d l y  
lower, p r e s u m a b l y  4 due  to  a h i g h e r  F a s t  g r een  s t a in -  
ab i l i t y  of t h e  h i s t o n e  d u r i n g  n u c l e a r  s y n t h e s i s  of desoxy-  
r i b o n u c l e o p r o t e i n .  

I n  o rde r  to  c h e c k  t he  b e h a v i o u r  of t he  n u c l e o p r o t e i n  
c o m p l e x  in l eukemic  nuclei ,  c y t o p h o t o m e t r i c  d e t e r m i n a -  
t ions  of t h e  F e u l g e n  s t a i n e d  D N A  a n d  t h e  F a s t  g reen  
s t a i ned  h i s t o n e  were  ca r r i ed  o u t  in  t i le l y m p h o c y t e s  of 
four cases of l y m p h a t i c  l eukemia .  

1 A. E. MIRSKY a n d  H .  RIs,  J .  gen.  Phys io l .  34, 475 (1951}. 
2 M. ALFERT a n d  I. I. GESCHWIND, Proc .  na t .  Aead .  Sei. 39, 991 

,I ,~)5',~). 
3 S. PERVGINI, l_]. "YORELLt, a n d  M. SOLDATI, Riv.  I s t och im.  n o r m .  

pat .  2, 44.9 (1956); Riv .  l s t o c h i m ,  n o r m .  pa t .  3, 1 (1957). 
4 D. P. BLocJi a n d  G. C. GOD.~IAN, J .  b iophys ,  b iochem.  Cytol .  l ,  

5111 (1955). - S. PrRUOIm, U. TORELLI, and M. SOLDATI, Riv. 
I.~toehim. norm. pat. 2,449 (1956). 

5 S. PERVGINI, U. TORELLI, and M. SOLD*Tr, Riv. Istochim. norm. 
pat. 3, 1 (1957). 

T h e  c y t o p h o t o m e t r i c  a p p a r a t u s  was  t h a t  desc r ibed  
b y  one  of us, co -work ing  w i t h  VIALL16; t h e  Feu lgen  
r eac t ion  was p e r f o r m e d  as  desc r ibed  b y  POLLISTER~; the  
F a s t  g reen  s t a i n i n g  a c c o r d i n g  to  ALFERT a n d  GE- 
SCHWlND 2, as p r e v i o u s l y  desc r ibed  s. I 

NORMAL~ 
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LEUKEMIC 
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node 
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2'C 2C 4C 
DNA ¢onlenl HISTONE con~'en! 

(arbilrary Un} 

Nuclea r  c o n t e n t  of DNA a n d  h i s tone  in l? ;mphoeytes  of four  n o r m a l  
sub jec t s  a n d  of four  eases of t ymp tmt i e  l eukemia .  Values  of each  ease 
arc  d i f f e ren t ly  h a c h u r e d  a n d  ~ raph iea t ty  exposed  in func t ion  o~ the  
normal diploid (2 C) content. The data of hone inarrow in one ea~e 

are inisslng.  Ill o r d i n a t e  ll l lclear f r equency  ; scales are  l inear .  

T h e  m e a s u r e m e n t s  were  m a d e  in b lood,  b o n e  m a r r o w  
a n d  l y m p h n o d e  s m e a r s  of l eukemic  sub j ec t s ,  a n d  in 
n o r m a l  b lood  smear s ,  s t a i n e d  s i m u l t a n e o u s l y  (I; igure).  

M e a n  va lues ,  o b t a i n e d  in blood smears b y  t h i r t y  de-  
t e r m i n a t i o n s  in  e a c h  case,  a re  s u m m a r i z e d  in t h e  
Tab le .  

T h e  T a b l e  a n d  t h e  g r a p h i c  show t h a t  t h e  F a s t  g reen  
s t a i n e d  h i s t o n e  c o n t e n t  of t h e  l e u k e m i c  cells is g r e a t e r  

6 .'~I. VIALLI atld S. PERUGINI, Riv.  I s toeh im.  n o r m .  pa t .  l ,  119 
(t .us,,.). 

? A. ~,V. POLLtSTER, Rev .  H 6 m a t .  5 , 5 2 7  ( t950) .  
8 S. PERUGIN1, U. TORELLI, a n d  M. SOLDATI, Riv, I s toch im.  n o r m .  

pa t .  2, 449 (1956). 

Case t 
Case 2 
Case 3 
Case 4- 

Normal 

9.99 i 0.12 
9-84 ~ 0.23 

10.03 ~ 0.13 
9.90 4 0.23 

D N A  

Leukenf ic  

9.85 I 0'16 
0-33 -~- 0"21 
9-42 ~ 0-18 
0"90 ~ 0"36 

Normal 

10-08 :~- 0-15 
%99 !_ 0.23 

10.05 ? 0.30 
9.88 L 0.18 

His tone  

Leukenf ic  

10-92 4:0"30 
12"90 ! 0-32 
10"62 J 0'22 
1 2 ' 3 6 j  0"31 

{Mean values  ~ s t a n d a r d  error} 


