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m i t  Es te raseak t iv i t~ i t :  zwei i n t ens ive re  Zonen  m i t  anodi -  
scher  Migra t ion  u n d  zwei m i t  k a t h o d i s c h e r  W a n d e r u n g .  
I n  den  leuk/ imischen  Zellen is t  die e l ek t rophore t i s che  Ver- 
t e i lung  im wesen t l i chen / ihn l i ch ,  wie in  den  n o r m a l e n  rei- 
fen Zellen. ANDERSEN u n d  S(5LVSTEN 10, welche n u r  drei  

Leukozyt/ire Esteraseaktivit~it in /~M. 10-n]min/Leukozyt =1= = 
Standard Error 

Zahl der Zahl der 
FMle Fglle 

4 Granulozyten 5 normale Lymphozyten 
= 19,3 2t= 0,38 = 15,4 ~: 0,34 

4 Myelozyten 12 leuk~imisehe Lymphozyten 
= 26,3 ~ 1,29 = 21,0 ~ 1,16 

p < 0,001 p < 0,001 

Elektrophoretische Trenmmg der Esteraseaktivit~it auf Agargeh 
(a) normale Granulozyten, (b) leukfimische Myelozyten, (c) normale 
Lymphozyten, (d) leukttrnische Lymphozyten. Die leuk~misehen und 
die normalen Zellen zeigen ein analoges Elektrophorese-<~Pattern~}. 

F r a k t i o n e n  m i t  E s t e r a s eak t i v i t / t t  f anden ,  k o n s t a t i e r t e n  
ebenfal ls  ke ine  U n t e r s ch i ed e  im Elek t rophorese-~  P a t t e r n  }~ 
der  E s t e r a s e n  zwischen n o r m a l e n  u n d  leuk t imischen  Zel- 
len. 

Summary. A q u a n t i t a t i v e  a n d  q u a l i t a t i v e  ana lys i s  of 
t h e  ca rboxyl ic  es terases  of n o r m a l  g ranu locy tes ,  n o r m a l  
l y m p h o c y t e s  a n d  leukemic  cells was  per formed.  I n  t h e  
myelo id  leukemic  cells a n d  in t h e  l y m p h a t i c  l eukemic  
cells, t he  es terase  a c t i v i t y  was s ign i f i can t ly  increased.  B y  
means  of e lec t rophore t i c  f r ac t iona t ion ,  four  zones w i t h  
es terase  a c t i v i t y  were de tec ted  in n o r m a l  g r anu locy te s  
an d  l y m p h o c y t e s  ; t h e  e lec t rophore t i c  p a t t e r n  of t h e  leuke-  
mic  ceils was s imi lar  to  t h a t  of t h e  n o r m a l  cells. 
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Normal  Human Red Cells Treated with 2-Amino-  
ethyl isothiouroniumbromide (AET).  Acetyl- 
cholinesterase Inactivation and Susceptibility 

to Acid Lysis in vitro 

A m o n g  the  few enzymes  recognized in t he  red cell 
m e m b r a n e ,  ace ty lcho l ines te rase  (ACHE) is one of t h e  
mos t  inves t iga ted .  A def ic iency in e r y t h r o c y t e  A C h E  
a c t i v i t y  has  been  r epo r t ed  in a v a r i e t y  of hemato log ic  
disorders .  The  on ly  disease so far  cha rac t e r i zed  b y  reduc-  
t ion  in e r y t h r o c y t e  A C h E  is p a r o x y s m a l  n o c t u r n a l  hemo-  
g lob inur i a  (PNH)1-3.  A n o t h e r  pecu l i a r i t y  of th i s  disease 
is t he  in v i t ro  hemolys i s  caused by  acidif ied n o r m a l  
s e rum;  however ,  t he re  is no  proof  t h a t  A C h E  def ic iency 
b y  i tself  leads to  increased  suscep t ib i l i ty  to  hemolysis .  I t  
has  been  d e m o n s t r a t e d  t h a t  n o r m a l  h u m a n  e r y t h r o c y t e s  
t r e a t e d  w i t h  p ro t eo ly t i c  enzymes  or su l fhyd ry l  com- 
p o u n d s  resemble  those  of P N H  in t he  p r o p e r t y  of acid 
hemolys i s  4,5 and  h a v e  a r e m a r k a b l e  def ic iency of s t roma l  
AChE a c t i v i t y 6 - t  

W e  h a v e  i nves t i ga t ed  the  r e l a t i onsh ip  be tween  hemoly-  
sis b y  acidif ied se rum and  loss of A C h E  a c t i v i t y  in n o r m a l  
e r y t h r o c y t e s  t r e a t e d  w i t h  AET.  The  b lood  of h e a l t h y  

adu l t s  was d r a w n  w i t h  hepa r in ;  t h e  red cells, s epa ra t ed  
b y  cen t r i f u g a t i o n  an d  washed  th r i ce  w i t h  saline,  were 
t r e a t e d  w i t h  A E T  as p rev ious ly  descr ibed  5, b u t  for 
va r ious  per iods  of i n c u b a t i o n  or w i t h  so lu t ions  of d i f fe ren t  
concen t ra t ions .  Af te r  t r e a t m e n t  t h e  e r y t h r o c y t e s  were 
sub jec t ed  to the  tes ts  of H a m  a n d  of Crosby.  The  red cell 
A C h E  a c t i v i t y  was d e t e r m i n e d  in n o r m a l  an d  t r e a t e d  red 
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cells by  the  manomet r i c  W a r b u r g  t echn ique  according to 
DE SANDRE et  a1.1~ 

Resul ts  are summarized in Tables I and If .  I t  is noted 
t h a t  e ry th rocy tes  hemolyse  in acidified se rum when  
AChE inhib i t ion  is more  marked .  A similar  f inding has 

Table I. AChE activity and susceptibility to acid lysis of normal red 
cells incubated with 8 % AET solution over different periods 

Period of incubation (min) 

3 6 9 

AChE activity (% inhibition) 47 60 80 
Ham's test - -  - -  + 
Crosby's test - -  + + 

Table II. AChE activity and susceptibility to acid lysis of normal 
red cells treated for 9 mill with AET solutions of progressive con- 

centrations 

Concentration % 

2 4 6 

been observed by  PERONA et al. s in normal  red cells 
a l tered wi th  t ryps in ;  these au thors  pos tu la te  t h a t  'a de- 
crease in AChE co n t en t  m a y  be a necessary,  bu t  no t  
sufficient  r equ i r emen t  to sensit ize red cells to acid lysis'. 
However ,  e ry th rocy te s  t r ea ted  for 9 min wi th  a 4~ A E T  
solution,  a l though  main ta in ing  the i r  normal  AChE ac- 
t iv i ty ,  hemolyse  in t he  Crosby t h r o m b i n  test .  Therefore 
unde r  these  exper imen ta l  condit ions,  AChE inac t iva t ion  
and suscept ib i l i ty  to acid lysis do no t  appear  to  be inter-  
dependen t .  This  agrees wi th  the  f inding of some workers  
t h a t  des t ruc t ion  of AChE ac t iv i ty  does  no t  resul t  in 
e ry th rocy tes  developing the  P N H  defect  11. 

Riassunto.  Emazie  umane  normal i  t r a t t a t e  con A E T  
most rano,  s imi lmente  alle emazie  del l 'emoglobinur ia  
parossis t ica  no t tu rna ,  una  diminuzione della loro a t t iv i th  
acet i lcol inesterasica ed una  suscet t ibi l i t~ all 'emolisi  acida. 
Nel  p resen te  lavoro vengono s tud ia t i  i r appor t i  esis tent i  
t r a  quest i  due pa rame t r i  e viene concluso che essi non 
sono in te rd ipendent i .  
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Ist i tuto di Semeiotica Medica  dell' Universitdt di Mi lano  
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AChE activity (% inhibition) 0 0 55 
Ham's test - -  - -  - -  
Crosby's test - -  + + 
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Al iphat i c  A m i n e s  and a G r o w t h - F a c t o r  of Coco -  
nut  Mi lk  as  S t i m u l a t i n g  Cel lu lar  Pro l i f era t ion  of 
Helianthus tuberosus ( J e r u s a l e m  A r t i c h o k e )  in 

v i tro  

Firs t ,  we have  shown 1 t h a t  spermine,  an a l iphat ic  poly-  
amine,  is a g row th -p romot ing  subs tance  able to  take  the  
place of 3-indoleacetic acid (IAA) causing the  cellular 
division of Hel ianthus  tuberosus in vi tro.  

In  th is  expe r imen t  we have  s tudied  the  effect  of o the r  
a l iphat ic  amines  (1, 4 -d iaminobutane ,  1, 5-diaminopen-  
t ane  and spermidine) ,  also t ak ing  into cons idera t ion  the i r  
p robab le  occurrence as g rowth  factors  in coconut  milk, 
whose  g rowth-s t imula t ing  proper t ies  have  been  s tudied  
for a long t ime  wi thou t  def ini te  conclusions 3. 

D o r m a n t  tubers  of H.  tuberosus (Jerusalem art ichoke) 
were utilized. No ev iden t  t races  of spermidine ,  pu t resc ine  
or cadaver ine  were revealed in d o r m a n t  tubers .  Cylindri-  
cal exp lan t s  (3 m m  diameter ,  3 m m  height)  of a homo-  
geneous vascular  p a r e n c h y m e  were placed in steri le cul- 
tu re  in v i t ro  ill a nu t r i t ive  m e d i u m  s wi th  glucose 5% and 
previous ly  pur i f ied  agar  1.2% 4 

Concen t ra t ions  of amines  be tween  10 -4 and  10-6M 
were ut i l ized wi th  a contro l  in basal  med ium alone and  
basal  m e d i u m  plus naph tha leneace t i c  acid (NAA) 
0.5 �9 10-TM (~-, 0.5 �9 10-~M). Pu t resc ine  (1,4-diamino-  
butane)  and  spermidine  were ob ta ined  f rom F luka  AG, 
Buchs,  and cadaver ine  (1 ,5-diaminopentane)  f rom Cal- 
biochem. F u r t h e r  pur i f ica t ions  were carried out  by  means  

of successive recrysta l l iza t ions  and  the  pu r i t y  verified 
wi th  paper  c h r o m a t o g r a p h y  5, especial ly to discover  pos- 
sible indole compounds .  16 repl icat ions  were ut i l ized for 
every  concent ra t ion .  The exp lan t s  were randomized  and 
grown in a cul ture  room a t  25 ~ ~ 1800 lux, for 12 h pro 
die. Af te r  8-10 days  the  exp lan t s  wi th  spermidine  (10 -4 
and  10-SM), pu t resc ine  (10 -4 and  10-SM), and cadaver ine  
(10-4M) had  grown a lmos t  as much  as those  wi th  NAA: 
no visible g rowth  in o the r  concen t ra t ions  or in basal  
medium.  Af terwards ,  t he  o ther  amine  exp lan t s  began to 
grow too. The expe r imen t  was s t o p p e d  af ter  40 days :  
fresh and  d ry  weights ,  R N A  and  D N A  were de te rmined .  
The expe r imen t  was repea ted  at  th ree  di f ferent  t imes  wi th  
similar results.  

In  Tables I and  II  the  results  refer to a single experi-  
men t .  F r o m  Table  I i t  is ev iden t  t h a t  the  grea tes t  g rowth  
was wi th  spermidine  10-SM, similar  to op t imal  concen-  
t r a t ion  of NAA, less however  t h a n  spermine  10-4M 1. 
Put resc ine  1 0 - s M  and  cadaver ine  10-4M (Table II) also 
have  an act ion similar  to opt imal  concen t ra t ion  of NAA. 
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