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T h e  free r ibosomes ,  a r r a n g e d  in roset tes ,  are sti l l  p r e sen t  
in g r ea t  n u m b e r s .  W i t h  progress ive  m a t u r a t i o n  of neurons ,  
m o r e  profi les  a p p e a r  in  t h e  cy top la sm,  a n d  an  accumula -  
t ion  of r i bosome  g ranu le s  c an  be  obse rved  as if queu i ng  up  
to  pass  t h r o u g h  t he  n u c l e a r  pores.  In  t h e  f inal  s tage  of 
n e u r o n a l  d e v e l o p m e n t ,  t h e r e  a p p e a r s  to  be  a s t e a d y  s t a t e  
b e t w e e n  free a n d  m e m b r a n e - b o u n d  r ibosomes .  Concern ing  
m i t o c h o n d r i a ,  t h e  g r e a t  n u m b e r  of m i t o c h o n d r i a  in  em-  
b r y o n i c  n e r v e  ceils m u s t  be  emphas ized .  T h e  m i t o e h o n -  
d r i a  c a n  r e a c h  cons ide rab l e  size a n d  t h e i r  s t r u c t u r e  is of 
t h e  c r i s t a  type .  S imi la r  large  m i t o c h o n d r i a  h a v e  been  re- 
p o r t e d  b y  TENNYSONi~ for t he  cord of r a b b i t  embryos .  

Discussion. T h e  m a r k e d  basoph i l i a  of n e u r o n s  seen in 
l igh t  mic roscopy  a n d  refer red  to  as Nissl  s u b s t a n c e  ha s  in 
e l ec t ron  mic roscopy  i t s  c o u n t e r p a r t  in a n  a c c u m u l a t i o n  
of profi les  dense ly  sown wi th  r ibosomes  ~a-~7. A p a r t  f rom 
these  m e m b r a n e - b o u n d  r ibosomes ,  t h e  c y t o p l a s m  of 
n e u r o n s  shows a fa i r  n u m b e r  of r ibosomes  no t  a t t a c h e d  
to  m e m b r a n e s  wh ich  m a y  be  cal led free r ibosomes,  o f ten  
a r r a n g e d  in roset tes .  I t  seems r ea sonab le  to  sugges t  f rom 
ou r  e m b r y o  s tud ies  r epo r t ed  in th i s  p a p e r  t h a t  t he  
f u n c t i o n  of these  free r ibosomes  is t he  p ro t e in  syn thes i s  
necessa ry  for  cell d e v e l o p m e n t  a n d  m a i n t e n a n c e ,  a n d  
t h a t  th i s  syn thes i s  is car r ied  ou t  p rov ided  messenger  
R N  S is o rgan ized  to  fo rm a rose t t e  of r ibosomes  is. T a k i n g  
t h i s  v iew in to  account ,  i t  is p r o b a b l e  t h a t  free r ibosomes  
h a v e  t h e  t a s k  of syn t he s i z i ng  p ro te ins  necessa ry  for t he  
bu i l d -up  of t h e  n e u r o n  which,  due  to  i t s  a x o n i c  a n d  den-  
dr i t ic  expans ion ,  r eaches  cons iderab le  size in  c o m p a r i s o n  
w i t h  o t h e r  b o d y  cells. I t  is n o t  surpr is ing ,  therefore ,  to  
f ind  a c o n t i n u o u s  expu l s ion  of r ibosomes  f rom t h e  nuc leus  
i n to  t h e  c y t o p l a s m  t a k i n g  place while  s i m u l t a n e o u s l y  
m e d i a t i n g  t h e  gene t ic  cod ing  necessa ry  for  t h e  fu tu re  
s t r u c t u r a l  or  f u n c t i o n a l  o r gan i za t i on  of a p a r t i c u l a r  
neu ron .  The  p rob lem,  there fore ,  ar ises  as to  w h a t  is t h e  
func t iona l  s igni f icance  of t he  progress ive  increase  of 
m e m b r a n e - b o u n d  r ibosomes  in t he  f inal  d e v e l o p m e n t  
s tages  of neurons .  Some  n e u r o n s  show a p r e p o n d e r a n c e  
of m e m b r a n e - b o u n d  r ibosomes  (Nissl bodies) in a d i s t i nc t  
way.  Th i s  s tage  is r eached  w h e n  f u n c t i o n a l  connec t i ons  of 
m o t o n e u r o n s  h a v e  been  e s t ab l i shed  w i t h  ske le ta l  muscles  
on  t he  one  h a n d  a n d  w i t h  recep tors  on  t he  o ther .  

W e  would  like to  sugges t  as a possible  t a s k  for these  
m e m b r a n e - b o u n d  r ibosomes  t he  morpho log ica l  cod ing  of 
i n f o r m a t i o n  re su l t ing  f rom t h e  f u n c t i o n a l  i n t e r c o n n e c t i o n  
of r ecep to r  a c t i v i t y  a n d  m o t o r  d i scharge  m u s c u l a r  con-  
t r ac t ion .  W e  t end ,  therefore ,  to  p o s t u l a t e  t h e  p r e s e r v a t i o n  
of a func t iona l  p a t t e r n  in or  a r o u n d  t he  m e m b r a n e - b o u n d  
r i b o s o m a l  o r g a n i z a t i o n  capab l e  of p re se rv ing  a f u n c t i o n a l  
p a t t e r n  of a f fe ren t  d i scharges  a n d  e n a b l i n g  t he  cell to  
d i scha rge  in a p a r t i c u l a r  sequence.  Fo r  th i s  morpho log ica l  

t y p e  of cod ing  the  same  m a t e r i a l  is be ing  used, n a m e l y  
m e m b r a n e - b o u n d  r ibosomes  in c o n t r a s t  to  free r ibosomes  
c a r r y i n g  o u t  ' gene t ic  o rde r s '  a n d  e s t ab l i sh ing  neu rona l  
connec t ions .  T h i s  s p e c u l a t i v e  v iew f inds  some s u p p o r t  
w h e n  we re l a t e  ou r  morpho log ica l  f ind ings  to  t he  obser-  
v a t i o n s  of K u o  ~9, who  f inds  a r h y t h m i c  d i scharge  of 
ch i cken  n e u r o n s  a f t e r  96 h i n c u b a t i o n .  I n  t h i s  s tage  of 
d e v e l o p m e n t  a m o t o n e u r o n  ha s  on ly  e f fe ren t  connec t ions ,  
whi le  a f f e r en t  s t imul i  r each  t h e  n e u r o n  on ly  a f t e r  126 h. 
E x a m i n a t i o n  of co rds  s t a i n e d  for  f ibre  c o n n e c t i o n s  seem 
to  con f i rm  these  f u n c t i o n a l  o b s e r v a t i o n s ,  n a m e l y  t h a t  
a f fe ren t  c o n n e c t i o n s  follow e f fe ren t  ones.  W i t h  progres-  
s ive e s t a b l i s h m e n t  of a f f e r en t  connec t ions ,  s y n c h r o n i z e d  
d i scharges  b e c o m e  more  f r equen t .  I t  is in these  s tages  
t h a t  t he  p rev ious ly  d i scussed  a p p e a r a n c e  of m e m b r a n e -  
b o u n d  r ibosomes  becomes  more  m a r k e d  ~,0. 

Zusammen/assung. Die Hi s togenese  sowie die Anord-  
n u n g  und  Ver t e i l ung  de r  N i s s l - S u b s t a n z  wurde  a n  aus-  
re i fenden  N e u r o n e n  des H f i h n c h e n r f i c k e n m a r k s  l icht-  u n d  
e l e k t r o n e n m i k r o s k o p i s c h  u n t e r s u c h t .  I n  den  e r s t e n  P h a -  
sen der  Neurogenese  w u r d e n  n u r  freie R i b o s o m e  im Cyto-  
p l a s m a  aufgefunden .  Mi t  f o r t s c h r e i t e n d e r  R e i f u n g  b i lden  
sich ers te  Profi le  des e n d o p l a s m a t i s c h e n  R e t i k u l u m s  aus,  
die spXrlich m i t  R i b o s o m e n  b e s e t z t  sind, Diese B e f u n d e  
werden  funk t ione l l  ausgedeu te t .  
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E x p e r i m e n t s  o n  the  F o r m a t i o n  
of  C o m b s  in the  C t e n o p h o r e s  

Accord ing  to  FISCHEL 1, e a c h  b l a s t o m e r e  of t he  Cteno-  
phore  egg a t  t h e  8-cell s t age  has  t he  p o t e n t i a l  of fo rming  
one  row of c o m b s  in t he  l a rva .  

T h e  r e su l t s  o b t a i n e d  b y  YATSU 2 conf i rm  th i s  s t a t e m e n t .  
SPEK 3 m a i n t a i n s  t h a t  in  Berog ovata t h i s  p o t e n t i a l  is con-  
nec t ed  w i t h  a pecu l ia r  g reen  l u m i n e s c e n t  p l a s m a ;  th i s  
p lasma,  acco rd ing  to  REVERBERI4, would  cons is t  m a i n l y  
of m i t o c h o n d r i a .  A t  t h e  16-cell s tage  t h e  green  p l a s m a  is 
seg rega ted  i n to  t h e  8 mic romeres ;  these  are  t h o u g h t  to  
give rise to  t h e  8 rows of c o m b s :  each  m i c r o m e r e  g iv ing  
rise to  one  row. 

YATSU 5, who  descr ibed  the  cei l- l ineage in Befog ovata, 
Befog/orskaIi] a n d  Callianira biaIata, found  d i f fe rences  in 
t he  s e g m e n t a t i v e  b e h a v i o u r  of t he  f irst  8 cells;  t h e  end -  
cells (E) would  b e h a v e  in a d i f f e ren t  way  to  t h e  midd le -  
cells (M). 

YATSU did  no t  t h o r o u g h l y  ana lyse  t he  m e a n i n g  of these  
differences,  b u t  the  resul t s  he o b t a i n e d  f rom d e v e l o p m e n t  

1 A. FISCHEL, Roux'Arch. a, 1t/9 (1897). 
2 N. YATSU, Annot. Zool. Jap. ~, 5 (1912). 
3 j .  SPEK, Roux'Arch. 107, 54 (1926). 
4 G. REVERBERI, Acta embryol, morphol, exp. 1, 134 (1957). 
s N. YATSU, Ann. Zool. Jap. 7, 333 (1911), 
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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 .  
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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 
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