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of i so la ted  E- a n d  M-cells o u g h t  to  h a v e  b e e n  cons idered  
more  carefu l ly  b y  h im.  

A new i n v e s t i g a t i o n  of some of these  p r o b l e m s  seemed  
necessa ry :  a p a r t i c u l a r  o b j e c t  of t h e  r e sea rch  cons i s ted  in  
d e t e r m i n i n g  w h e t h e r  t h e  E-  a n d  M-cells b e h a v e  in t he  
same  way  w i t h  r e g a r d  to  t h e  or igin of t he  comb-rows .  

Eggs  of Berog ]orshali], Bolina hydatina a n d  Eucharis 
multicornis were  used.  

The  eggs were f reed f rom the i r  jelly, a n d  a t  t h e  8-cells 
s tage  t h e  b l a s t o m e r e s  were i so la ted  a n d  al lowed to deve lop  
u n t i l  t h e  l a rva l  s tage.  

Results. T h e  resu l t s  o b t a i n e d  were as follows: (1) Devel- 
opment o/ one E. E v e r y  E-cel l  i so la ted  (19 cases) aLvays  
gives rise to  a l a r v a  w i t h  combs.  T he  combs  are  a r r a n g e d  
in 2 s h o r t  rows of 6-7  p la t e s  each.  (2) Development o/one 
M. E v e r y  i so la ted  M-cell  (16 cases) deve lops  in to  a round ,  
d i so rgan ized  cel lular  group,  lack ing  p la tes .  (3) Develop- 
ment o/ two E. Two E-cel ls  (8 cases) give rise to  a r o u n d  
la rva ,  smal le r  t h a n  t he  control ,  w i t h  4 rows of combs .  
(4) Development o/two M. F r o m  two M-cells (5 cases) one  
o b t a i n s  on ly  a r o u n d  mass  of r a t h e r  big cells, no t  o rgan -  
ized a n d  a lways  l ack ing  plates .  (5) Development o/one E, 
from which its micromere e l was removed. T h e  r e su l t i ng  
l a r v a  (9 cases) is v e r y  r u d i m e n t a r y ,  r o u n d  a n d  c o m p l e t e l y  
lacks  pla tes .  

F r o m  these  resu l t s  one can  conc lude  t h a t  on ly  t h e  E-  
cells of t h e  8-cell s tage  h a v e  t he  p o t e n t i a l i t y  for  the  fo rma-  
t i on  of t he  combs.  T h i s  p o t e n t i a l i t y  becomes  re s t r i c t ed  to  
t h e  4 m i c r o m e r e s  e 1 de r iv ing  f rom t h e m ,  a t  t he  16-cell 
s tage.  

The  4 mic romeres  mx h a v e  n o t h i n g  to do w i t h  t h e  pla tes .  
The  green  p l a s m a  w h i c h  is p r e sen t  in  all t h e  8 m i c r o m e r e s  
a t  t he  16-cell s tage  is n o t  r espons ib le  for t h e  f o r m a t i o n  
of t he  s w i m m i n g  pla tes .  

Riassunto. ~ s t a t e  s t u d i a t o  il c o m p o r t a m e n t o  dei d iver -  
si b l a s t o m e r i  de l l ' uovo  di  Ctenofor i  net  r i gua rd i  del la  for- 
maz ione  delle 8 costole di pa le t t e .  

Allo s t ad io  8, la capac i th  a da re  or ig ine  alle p a l e t t e  n o n  
r i p a r t i t a  in  m o d e  ugua le  negl i  8 b l a s tomer i .  I 4 b la s to -  

mer i  E d a n n o  origine c iascuno  a 2 costole  di p a l e t t e  ; i 4 M 
n o n  sono invece  re sponsab i l i  in a l cun  m o d e  del la  lore  
formazione .  

G. FARFAGLIO 
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S u p p r e s s i o n  of the I m m u n o l o g i c a l  React ion  by  
Methy lhydraz ines ,  a N e w  Class  of A n t i t u m o u r  

A~ents  

I n  a r ecen t  p a p e r  we h a v e  descr ibed  t h e  t u m o u r -  
i n h i b i t i n g  p roper t i e s  of m e t h y l h y d r a z i n e  de r i va t i ve s  1. 
T h e  g r o w t h - i n h i b i t i n g  effect  is no t  r e s t r i c t ed  to  t u r n o u t s  ; 
o t h e r  r ap id ly  p ro l i f e ra t ing  t i ssues  are a f fec ted  as well. I n  
t h e i r  h a e m a t o l o g i c a l  a n d  h is to logica l  i nves t iga t ions ,  
SCHXRER a n d  THEISS 2 found  a l y m p h o p e n i a  a n d  a n  invo-  
l u t ion  of t h e  ge rmina l  cen t res  of t he  sp leen  in r a t s  t r e a t e d  
w i t h  m e t h y l h y d r a z i n e  c o m p o u n d s .  I t  is genera l ly  a s s u m e d  
t h a t  t h e  r e t i cu l e - endo the l i a l  a n d  l y m p h o - p l a s m o c y t i c  
e l emen t s  are in  some w ay  invo lved  in t h e  f o r m a t i o n  of 
an t ibod ies .  A series of a l k y l a t i n g  agen t s  a n d  a n t i m e t a b o -  
l i tes,  h a v i n g  a p r o n o u n c e d  effect  on  t h e  g r o w t h  of these  
t issues,  are ab le  to  suppress  i m m u n o l o g i c a l  r eac t ions  (see 
rev iew ar t ic le  3). 

The  p r e s e n t  e x p e r i m e n t s  were  i n t e n d e d  to  p r ov i de  in-  
f o r m a t i o n  o n  t h e  effect  of t h e  m e t h y l h y d r a z i n e s ,  a new 
class of c y t o t o x i c  agents ,  on  i m m u n o l o g i c a l  r eac t ions .  

As a t e s t  mode l  we chose t h e  i m m u n e  response  aga in s t  
t u m o u r  he te rogra f t s .  "Without  c o n d i t i o n i n g  t he  hos t ,  a n  
i m p l a n t  of t h e  mouse  Crocker  s a r c o m a  180 in  y o u n g  r a t s  
grows to  a m i n i m a l  size on ly  a n d  is a l r e a d y  nec ro t i zed  
a f te r  6 to  10 days.  B y  c o n d i t i o n i n g  t h e  r a t s  w i t h  whole  
body  i r r ad i a t i on  or w i t h  cor t i sone  t r e a t m e n t ,  t h i s  he t e ro -  
g ra f t  r e jec t ion  is r e t a r d e d  4. T h e  t u m o u r s  grow to a large 
size a n d  s t a r t  to  regress on ly  a f t e r  2 to  3 weeks. T h e  same  
p h e n o m e n o n  can  be  b r o u g h t  a b o u t  b y  p r e t r e a t i n g  t he  
r a t s  w i t h  a m e t h y l h y d r a z i n e  de r iva t ive .  

Methods. Y o u n g  a lb ino  r a t s  we igh ing  40-50  g a t  t he  
t ime  of t u r n o u t  i m p l a n t a t i o n  were used. T he  mouse  
Crocker  s a r coma  180 was t r a n s p l a n t e d  s u b c u t a n e o u s l y  as 
sma l l  t u m o u r  f r a g m e n t s  of 3-5  m m  a size in to  these  ra ts .  
Two s imi lar  expe r imen t s  were car r ied  out .  I n  each  case 30 
an imals ,  be ing  i m p l a n t e d  w i t h  f r a g m e n t s  of the  s ame  
t u m o u r ,  were d iv ided  in to  groups  of t en  ra ts .  One  g roup  
of r a t s  was n o t  t r e a t e d  a n d  se rved  as control .  T en  r a t s  

rece ived  8 da i ly  i n t r a p e r i t o n e a l  in jec t ions  of t he  m e t h y l -  
h y d r a z i n e  d e r i v a t i v e  1 - m e t h y l - 2 - p - ( i s o p r o p y l c a r b a m o y l ) -  
b e n z y l - h y d r a z i n e  h y d r o c h l o r i d e  (I) ~, w i t h i n  t h e  10 days  
prior to  the  he t e ro logous  t u m o u r  t r a n s p l a n t a t i o n .  D a i l y  
doses of 50 m g / k g  I d isso lved  in  0.1 ml  d is t i l led  w a t e r  
were given.  Ten  r a t s  were i n j ec t ed  w i t h  t h e  s ame  da i ly  
doses of 50 mg/kg ,  m e d i c a t i o n  s t a r t i n g  on ly  on t h e  d a y  of 
i m p l a n t a t i o n .  8 in j ec t ions  w i t h i n  t h e  f i rs t  10 days  a f t e r  
i m p l a n t a t i o n  were a d m i n i s t e r e d  to t he  r a t s  of th i s  group.  
T h e  v o l u m e  of t he  well  p a l p a b l e  t u m o u r s  was d e t e r m i n e d  
da i ly ;  i t  was  ca l cu la t ed  w i t h  t i le  f o r m u l a  d/3 ab2~ ( ro ta-  
t i ona l  ellipsoid),  a a n d  b be ing  a ha l f  of t h e  2 d i a m e t e r s  
m e a s u r e d  w i t h  calipers.  M e a n  t u m o u r  vo lumes  a re  indi -  
ca ted  in the  Table .  

fteterologous transplantat ion of mouse sarcoma 180 in rats 

Days after 
implantation 

Mean tumour  volume in mm 8 
(each value being an average of ~20 tumours) 

Controls Treatment with I Treatment with I 
be~ore implantation after implantation 

7 1166 2300 825 
8 804 3325 416 
9 310 4801 0 

10 0 7330 0 
13 0 7919 0 
14 0 9913 0 
15 0 10049 0 
16 0 10722 0 

1 W. BOLLAG and E. GRUNBERG, Exper. 19, 130 (1963).--P. ZELLER 
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Results. As can be seen f rom the  Table,  the mouse 
Crocker sa rcoma implan ted  into the  young  un t rea ted  rats  
grows only to a small  size and regresses quickly.  10 days  
af ter  the  implan ta t ion ,  the  t u m o u r  is no longer  palpable. 
Hetero logous  t u m o u r  graf t  re ject ion follows the  same 
laws as homogra f t  re ject ion of normal  tissue, so well 
ana lysed  by  MEDAWAR tl. "When the  rats  were pretreated 
with  the  me thy lhydraz ine  der iva t ive ,  the  heterologous 
t u m o ur s  grew fast  and  reached a ve ry  large size. These 
t u m o ur s  reach  thei r  m a x i m a l  size in an average  of 16 days 
af ter  the  imp lan t a t i on  and regress only  af terwards.  The  
d e v e l o p m e n t  of the  heterotogous neoplasms implan ted  in 
ra ts  which were  t r ea t ed  wi th  I on ly  a/ter the  implanta t ion ,  
is, however ,  no t  inf luenced by  the  t r ea tmen t .  These tu-  
mours  grow only  to  a min ima l  ex t en t  and comple te  regres- 
sion is accomplished a l ready  in an average  of 9 days  a f te r  
implan ta t ion .  

Discussion. These  resul ts  show tha t ,  by  p r e t r e a t m e n t  
wi th  the  above-men t ioned  hydraz ine  compound,  the  im- 
mune  response agains t  the  tissue of a foreign species, in 
this  case the  heterologous  tumour ,  is marked ly  sup- 
pressed. The  he te rogra f t  re jec t ion  is re tarded.  The  pre- 
t r e a t m e n t  wi th  I elicits the  same effect  as cortisone, 
whole b o d y  i r radiat ion,  ame thop te r in  and mercapto-  
purine,  which are  well known to suppress homogra f t  and 
he te rogra f t  re ject ion of normal  and neoplast ic  tissue 4,7-1a 
When  the  t r e a t m e n t  wi th  this compound  is only  s tar ted  
a f te r  the  implan ta t ion ,  no suppression of the immuno-  
logical react ion can be observed.  The  tumours  grow to a 
min imal  size and regress qu ick ly  in the  same way  as the  
controls  do. I t  seems t h a t  a cer ta in  t ime of t r e a t m e n t  
before the  implan ta t ion  is necessary for the  inhibi t ion of 
the  an t ibody  forming system. I t  could be argued tha t  a 
cer ta in  inhibi t ion  of the  t u m o u r  is b rought  about  by  the  
admin i s t r a t ion  even of small  doses of the  cy to tox ic  agent,  
when the  compound  is g iven af ter  the implanta t ion .  But  
this canno t  p lay  a role, because we could show in fur ther  
exper iments ,  t h a t  p r e t r e a t m e n t  followed by  cont inuous 
t r e a t m e n t  af ter  imp lan ta t ion  leads to a considerable 
growth  of the  heterologous tumours .  The  abol i t ion of the  
immune  response agains t  the  he terograf t  seems quan t i t a -  
t ive ly  to be more impor t an t  for the  growth  of these tu- 
mours  t h a n  the  direct  cy to tox ic  effect on the  tumour .  

These exper iments  add a fur ther  new group of com- 
pounds  to the  list of factors  capable  of suppressing immu-  
nological reactions,  respec t ive ly  an t ibody  format ion.  The 
me thy lhydraz ine  de r iva t ive  which has been used for these 
exper iments  has  a depressing effect on cer ta in  mesen- 
chymal  tissues, as h a v e  the  o ther  listed measures  men-  
t ioned above.  This  gives fur ther  suppor t  for a relat ionship 
be tween the  lymphocyt ic ,  p lasmocyt ic  and his t iocyt ic  tis- 
sues on one side, and the  an t i body  fo rmat ion  on the  o ther  
side. Very  p robab ly  also o ther  immunologica l  react ions 
will be depressed. 

Zusammen/assung.  1-Methyl-2-p-( isopropylcarbamoyl)-  
benzy t -hydraz in -hydroch lor id  (I), ein Cytos ta t icum,  
h e m m t  die I m m u n r e a k t i o n  gegen heterologe Tumor -  
t ransptanta te .  Diese R e a k t i o n  wird nur  beeintr / icht igt ,  
wenn das  Me thy lhyd raz in -De r iva t  vo r  der  Imp lan t a t i on  
gegeben wird. Die e rw~hnte  Verb indung  geh6rt  einer  
Gruppe  von neuen Cy tos t a t i ca  an, die un te r  anderem auch 
die Lymphopoese  beeinflussen. Die Zusammenh~knge zwi- 
schen der  W a c h s t u m s h e m m u n g  gewisser  mesenchyma le r  
Gewebe (Lymphocy ten ,  P lasmazel len  etc.), der  Beein-  
tr~ichtigung der  An t ik6 rpe rp roduk t ion  bzw. der  Un te r -  
dr i ickung der  I m m u n r e a k t i o n e n  gegeni iber  I remden  
Geweben, werden diskut ier t .  

W. BOLLAG 
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The Changes of the Pentose Phosphate Pathway 
in Red Cells during their Ageing in vitro 

I t  was shown by  LOHR, WALLER et  al. 1 t ha t  dur ing the  
ageing of red blood cells (RBC) in vitro, gradual  decrease 
of glucose-6-phosphate  dehydrogenase  (G6PD) can be 
demons t ra ted .  I n  spite of hav ing  quan t i t a t i ve  da t a  about  
the  enzyme a c t i v i t y  in hemolysa tes  of the  ~tgeing RBC, 
i t  is necessary to get  some informat ion  about  the  quant i -  
t a t i ve  changes  of the  p roduc t ion  of some intermediates ,  
which occur  in t he  react ions  ca ta lysed by  this  and follow- 
ing enzymes,  af ter  R B C  is incuba ted  wi th  glucose. Since 
the  ac t i v i t y  of this  enzyme in normal  R B C  is l imited by 
the  insuff icient  regenera t ion  of reduced t r iphosphopyr i -  
d inenucleot ide  (TPNH) ,  and since m a n y  factors  are known 
to de te rmine  the  speed of the  reac t ion  ca ta lysed  by  this  
enzyme  ~, i t  was felt  desirable to ex tend  these observat ions  
to the  inves t iga t ion  of pentose  p roduc t ion  f rom glucose 
dur ing the  cell ageing in. vitro. 

50 ml  of venous  blood was p u t  in t he  s tandard  acid- 
c i t ra te -dext rose  (ACD) an t i coagu lan t  solut ion and stored 
for 7 days  a t  room tempera tu re .  I m m e d i a t e l y  af ter  the  

mix ing  of the wi thd rawn  blood, and also the  3rd, 5th and 
7th day of ageing in vitro, 0.5 ml  of the  packed  R B C  ob- 
ta ined by  cent r i fugat ion  af te r  the  buf fy  layer  is discarded,  
was pu t  in 1 ml of equal  par ts  of isotonic saline and Na, K 
phosphate  buffer  p H  7.4, in which D-glucose was dissolved 
up to the final concent ra t ion  1.2 mg/ml.  The  suspension 
was mixed  vigorously  and aerated,  and the  a m o u n t  of 
glucose decrease and pentose  increase dur ing  the  3 h incu- 
ba t ion  a t  37 ° was measured  in 10% t r ichlorace t ic  acid 
deprote ina tes  by  our  modif ica t ion  of Bia l ' s  orcinol me th -  
od 3 for the  paral le l  de t e rmina t ion  of pentose  and glucose. 
Simul taneously ,  the  incuba t ion  procedure  was m a d e  in 
the  medium,  where me thy lene  blue was present  (final 
concent ra t ion  0.014 mg/ml) .  

Dur ing the  R B C  ageing in vitro, af ter  the  mild  increase 
in the  first 2 days,  g radual  decrease of t o t a l  pentoses  was 
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