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The a r r angemen t  of the expe r imen t  and  the analys is  of the stri~ctures 
induced in the different  series. 

F o r  t h e  p resen t ,  i t  seems  t h a t  ou r  t w o - g r a d i e n t - h y p o -  
thes i s  2, w h i c h  is s imi la r  to  t h a t  p r e s e n t e d  b y  LEHMANN" 
a n d  YAMADA l0  l~rovide s a s a t i s f a c t o r y  e x p l a n a t i o n  of t h e  
r eg iona l i t y  caused  b y  t he  ac t ion  s y s t e m  in t h e  p r i m a r y  
i n d u c t i o n  process.  

Zusammen/assung. Die n o r m a l e  Re ihenfo lge  de r  neu ra -  
l i s ie renden  u n d  m e s o d e n n a l i s i e r e n d e n  A k t i o n e n  w u r d e  
expe r imen te l l  u m g e k e h r t .  I m  E x p l a n t a t v e r s u c h  d i en t e  
die p r e s u m p t i v e  E p i d e r m i s  des Molchke imes  als R e a k t i o n s -  
ma te r i a l .  Als neu ra l i s i e r ende r  I n d u k t o r  w u r d e n  H e L a -  
Zel len n a c h  Wi i rme-  u n d  A l k o h o l b e h a n d l u n g ,  u n d  als  
m e s o d e r m a l i s i e r e n d e r  das  K n o c h e n m a r k g e w e b e  des  Meer-  
s chwe inchens  n a c h  A l k o h o l b e h a n d l u n g  b e n u t z t .  D ie  An-  
o r d n u n g  de r  Ver suche  sowie die Ana ly se  de r  i n d u z i e r t e n  
Gebi lde  s ind  in de r  F igu r  da rges te t t t .  Das  R e s u l t a t  wi rd  
m i t  de r  Z w e i - G r a d i e n t e n - H y p o t h e s e  de r  i n d u z i e r e n d e n  
Agenzien  erkl~r t .  
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d i f f e r e n t i a t i o n s  c o m p a r e d  w i t h  the  con t ro l  series (A) 
m i g h t  in  p a r t  h a v e  d e p e n d e d  on t h e  fac t  t h a t  t h e  i n d u c t o r  
t i ssue  was  s o m e w h a t  i n f i l t r a t e d  w i t h  l iv ing  cells of t h e  
hos t ,  and ,  w h e n  t h e  i n d u c t o r  was  r emoved ,  some of t he  
d e t e r m i n e d  cells were r e m o v e d  w i t h  it.  

Series B is also a con t r o l  for the  3 h ac t ion  of t he  bone  
m a r r o w  in series c, where  i t  was  rep laced  w i t h  t he  h e a t e d  
H e L a  cells. I n  th i s  series, d e u t e r e n c e p h a l i c  d i f f e r en t i a t i ons  
were also noted ,  a l t h o u g h  t h e y  were l ack ing  c o m p l e t e l y  in 
t he  o t h e r  series. One h a s  to  conc lude  t h a t  t h e y  were in- 
duced  b y  a s i m u l t a n e o u s  ac t ion  of b o t h  of t he  induc to r s ,  
w h i c h  were s e p a r a t e l y  u n a b l e  to  i nduce  t h e m ,  a fac t  wh ich  
we h a v e  n o t e d  ear l ier  2. A n o t h e r  fac t  one  m i g h t  cons ider  in  
t h i s  c o n n e c t i o n  is t h a t  t he  d i f f e r en t i a t i ons  of t h e  mesa-  
d e r m a l  s t r u c t u r e  in  series C were more  f r e q u e n t  t h a n  in  
t h e  c o r r e s p o n d i n g  con t ro l  (B). T he  f ac t  t h a t  t he  mesa-  
d e r m a l  d i f f e r e n t i a t i o n  is s t i m u l a t e d  b y  the  p resence  of 
n e u r a l  s t ruc tu re s ,  h a s  been  obse rved  ear l ier  7,s. 

Discussion. The  a b o v e  resu l t s  co r r obo r a t e  our  ear l ie r  
op in ion  t h a t  t h e  m e s o d e r m a l i z i n g  a n d  t he  neu ra l i z ing  in- 
d u c t i v e  ac t ions  are  caused  b y  d i f f e ren t  pr inciples ,  because  
t h e i r  n o r m a l  sequence  can  be  e x p e r i m e n t a l l y  reversed,  
t h a t  is, to  use t h e  t e r m i n o l o g y  of • IEUWKOOP,  t h e r e  m a y  
occur  a mesode rma l i z i ng  ' a c t i v a t i o n '  a n d  neura l i z ing  
' t r a n s f o r m a t i o n ' .  

As  a m a t t e r  of fact ,  i t  h a s  to  be  a d m i t t e d  t h a t  t h e  
d i f ference  b e t w e e n  t h e  v iews  of NIEUWKOOP e t  al. 1 o n  t h e  
one  h a n d ,  a n d  of myse l f  a n d  m y  co-worker  2 on  the  o the r ,  
is l a rge ly  a t e rmino log ica l  one, as I h a v e  p o i n t e d  o u t  
ear l ier  a. NIEUWKOOP'S non-speci f ic  ' a c t i v a t i o n '  process  
co r r e sponds  to  t he  ac t ion  of ou r  N pr inciple ,  a n d  his  
' t r a n s f o r m a t i o n '  process  appea r s  to  co r re spond  to  t he  
ac t ion  of ou r  M pr inciple .  Bu t ,  as these  two  ac t ions  can  be  
s e p a r a t e d  one  f rom t h e  o the r ,  as t he  specific ac t ions  of t h e  
i n d u c t o r s  used  in t h e  e x p e r i m e n t s  above  ind ica te ,  a n d  as 
t h e  sequence  of t he se  t w o  ac t ions  c a n  be  reversed ,  in  m y  
o p i n i o n  t h e  t e r m i n o l o g y  of ~NIEUWKOOP is no  longer  qu i t e  
a d e q u a t e .  

F i r s t  R e s u l t s  o f  T i s s u e  C u l t u r e  i n  Drosophila 

I t  is well  k n o w n  t h a t  i t  is possible,  a f t e r  4 -5  d a y  
cu l tu re ,  t o  ach ieve  in vitro d i f f e r en t i a t i on  of i m a g i n a l  
discs of t h e  eyes  a n d  wings  of Drosophila melanogaster 
(DEMAL 1, GOTTSCHEWSKI 2, GRACE 3, H O R I K A W A  4-7, HO- 
RIKAWA a n d  SUGAHARA 8, KURODA 9-11, KURODA a n d  Y A -  
GAMUCH112, KURODA a n d  TAMURAla) .  }-IoRIKAWA a n d  SU- 
GAHARA 8 k e p t  in a cu l tu re  for 72 h also s a l i v a r y  glands ,  
test icles,  fa t  bodies  a n d  cepha l ic  complexes ,  whi le  HORI- 
KAWA a n d  KURODA 14 succeeded  in o b t a i n i n g  a n  ac t ive  
m u l t i p l i c a t i o n  of t he  h a e m o l y m p h  cells for  two  weeks.  

U n d i f f e r e n t i a t e d  t i ssue  of t h e  l a r v a l  c e n t r a l  n e r v o u s  
s y s t e m  a n d  cells o b t a i n e d  f rom t h e  l y m p h  g l a n d  seemed  
to  us  to  be  t he  m o s t  su i t ab l e  m a t e r i a l  for  f u r t h e r  a t t e m p t s  
whi le  e x p e r i m e n t i n g  w i t h  va r i ous  t y p e s  of cu l t u r e  me-  
d ium.  T h e  bas ic  e l e m e n t s  t h a t  we used  in  t h e  c o m p o s i t i o n  
of t he  cu l tu re  m e d i a  were :  p l a s m a  of hepa r in i zed  cock ' s  
b lood  (P);  e x t r a c t  of ch ick  e m b r y o  a f t e r  8 -9  d a y s '  in-  
c u b a t i o n  (EE)  ; s y n t h e t i c  m e d i u m  for insec ts  acco rd ing  to  
Grace  (PAUL 15) w i t h o u t  cho les te ro l  (SM); e x t r a c t  of D. 
melanogaster l a rvae  of t he  wild Varese  or A s p r a  52 s t r a in s  
(ELV,  ELA) .  An t ib io t i c s  were  a d d e d  to  t h e  cu l tu res .  
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Fig. 1. Cell migration from aVarese ganglion (9th day)in phase contrast (× 140).- Fig. '2. Cell migration from a Varese ganglion (19th day) 
stained with Delafield's haematoxylin ( × 1400). - Fig. 3. Mitosis in Aspra ganglion (17th day) stained with orcein acetic ( × 1650). - Fig. 4. 

Cells from a lymph gland of S. Maria strain (10th day) stained with May Griimwald-Giemsa (× 1'20o). 

I n  t he  e x p e r i m e n t s  w i th  e m b r y o  ex t rac t ,  X, V a d d i n g t o n ' s  
phys io logica l  so lu t ion  (pH 7.3) was used, whi le  in t h e  
e x p e r i m e n t s  w i th  s y n t h e t i c  m e d i u m  we pre fe r red  to use 
t h e  s a m e  so lu t ion  of sa l t s  t h a t  m a k e s  u p  p a r t  of t h e  
m e d i u m  i tself  (pH 6.6). The  cu l tu re s  were p r e p a r e d  by  t h e  
h a n g i n g  d r o p  m e t h o d ,  p re se rved  in a t h e r m o s t a t  a t  
25°C ~ 0.5 a n d  t r a n s p l a n t e d  e v e r y  7 days .  

T h e  be s t  r e su l t s  were  o b t a i n e d  w i t h  t h e  cepha l i c  gang l i a  
(2 ce reb ra l  h e m i s p h e r e s  and  v e n t r a l  gangl ion) ,  a n d  a re  
s u m m a r i z e d  in t h e  Table .  

T h e  c o n d i t i o n  of t h e  cu l tu res  was judged  on  t he  bas is  of 
o b s e r v a t i o n  b o t h  b y  phase  c o n t r a s t  microscope  a n d  of 
m a t e r i a l  f ixed in C a r n o y  a n d  s t a i ned  w i t h  Delaf ie ld ' s  
h a e m a t o x y l i n .  Mitoses  were obse rved  also on  c ru s h ed  
m a t e r i a l  s t a i ned  w i t h  acet ic  orcein.  

I t  is e v i d e n t  t h a t  we m a n a g e d  to  o b t a i n  su rv iva l s  of 
4 -5  weeks,  a l t h o u g h  t he  o p t i m u m  per iod  is l imi ted  to 
b e t w e e n  14 a n d  21 days .  In  fac t  i t  is d u r i n g  t he  second  
week  of cu l t u r e  t h a t  t he  s p r e a d i n g  of cells ou t s ide  t h e  
gang l ion  is n o t e d  (Fig. I a n d  2), a t  t h e  s a m e  t i m e  as  t h e  
a p p e a r a n c e  of some mi to t i c  figures,  especia l ly  in  A s p r a  
l a rvae  gang l i a  (Fig, 3). The  l a t t e r  t e n d  to  fo rm more  
g lobous  a n d  t h i c k e r  e x p a n s i o n s  in c o m p a r i s o n  w i t h  Varese  
or  S. Mar i a  l a r v a e  gangl ia .  

W i t h  r e g a r d  to  t he  resu l t s  o b t a i n e d  w i t h  a cu l tu re  
m e d i u m  compos i t i on  t h a t  c an  be  said comple t e  ( P +  E E  + 
+ E L  or  P +  S M q  EL) ,  s u r v i v a l  is r educed  n o t i c e a b l y  in 
t he  absence  of l a rvae  ex t r ac t ,  a n d  m a d e  imposs ib le  w i t h  
on ly  e m b r y o  e x t r a c t  or  on ly  s y n t h e t i c  m e d i u m .  The  lack 
of p l a sma ,  on  t he  o t h e r  h a n d ,  b r ings  a b o u t  a precocious  
lysis of t h e  gang l ion  m e m b r a n e  w i t h  c o n s e q u e n t  l i be ra t i on  
of t he  cells in  t he  cu l t u r e  m e d i u m .  Th i s  p h e n o m e n o n  is 
p a r t i c u l a r l y  e v i d e n t  in  t he  s y n t h e t i c  m e d i u m .  I n  t h i s  
case, we succeeded  in o b t a i n i n g  t h e  s u r v i v a l  of i sola ted 
cells for  39 d a y s :  h o w e v e r  no mi tos i s  was  seen. The  in-  
ab i l i t y  of i so la ted  cells to  m u l t i p l y  is j u s t i f i ed  b y  a s imi la r  
f ac t  a l r e a d y  n o t e d  in m a m m a l s  (SATO, FISHER a n d  
PucKle) .  I n  f ac t  i t  was  obse rved  h o w  t h e  s a m e  cu l t u r e  
m e d i u m  w h i c h  was  suf f ic ien t  for  o rgans  or  t i ssue  f rag-  
m e n t s  h a d  to  be  f u r t h e r  e n r i c h e d  w i t h  ce r t a i n  s u b s t a n c e s  
in  o rde r  to  c u l t i v a t e  va r ious  t y p e s  of i so la ted  cells• 

A s imi la r  e x p l a n a t i o n  m a y  be g iven  of t he  resu l t s  ob-  
t a i n e d  b y  c u l t i v a t i n g  l y m p h  g l a n d s  of t he  S. Mar ia  s t ra in .  
Th i s  g l and  is p a r t i c u l a r l y  fragile  a n d  allows t h e  i so la ted  
cells to  escape  easily.  The  l a t t e r  su rv ive  in t he  cu l tu re  

med ia  e x p e r i m e n t e d  by  us for 10-13 days  w i t h o u t  mi toses  
be ing  obse rved  (Fig. 4). S o m e t i m e s  t h e y  t a k e  on  an  
a m e b o i d  aspect .  

,Age of cultures 
Stocks Culture in days 

medium 
7 1,t 21 2~ ;~5 

1 1 .Varese-  S. Maria 
2. Aspra 
3.Aspra 

1I 4.Varese - S. Maria 
5. Aspra 
6.Aspra 

I l l  7.Varese - S. Maria 
8. Aspra 

IX: 9 .Varese -  S. Maria 
10.Aspra 
l l .Varese  - S. Maria 

P +  E E +  ELV 
P +  E E +  ELV 
P + EE + ELA 
P +  SM+ ELV 
P + SM + E I.V 
P +  S M +  EI ,A 
P +  SM 
1' + SM 
F.E + ELV 
SM + E1,A 
P + E I N  

+ ¢-+ ++ +-- 
+ ++ 
+ ++ 
+ ++ ++ + -  
+ + ~- ++ ++ + -  
+ ++ ++ + -  

++ ++ + -  
++ ++ q - -  

+ 4+ 
++ ++4 4++ ++-- ++-- 

+ = c o m p a c t  g a n g l i o n - l i v i n g  cells. 
++ = ganglion with e x p a n s i o n s - l i v i n g  cells -- pyknot ie  

nuclei and  mitoses.  
+ -  = ganglion with expansions--cultures only partially 

l iving 
- = dead ganglion 

÷H- = dissolved gang l ion- - l iv ing  free cells 
++-  = free cells-- par t ia l ly  l iving culture.  

= dead free ceils. 
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The  l ymph  glands of Varese strain,  wi th  com pac t  
s t ructures ,  surv ive  for an even shor ter  l ength  of t ime ;  
the rea f t e r  pa r t  of the  cells undergo processes of tu rn ig  
black, which  are similar  to those t h a t  t r ans fo rm haemo-  
l y m p h  cells into pseudotumours .  

In  th is  respect ,  i t  has  been seen t h a t  the  large haemo-  
l y m p h  cells (CASTIGLIONI17), which  h a v e  a l ready  aggre-  
ga ted  to form turnouts  (Aspra 52 strain) and are  kep t  in a 
cul ture  for 15 days,  are  subjec t  to progressive melani-  
zation, Also o ther  workers,  who have  t r ied  to cu l t iva te  
melanot ic  tumours ,  have  observed a progressive expan-  
sion of melaniza t ion  in cells near  the  t u m o u r  (KuRODA 
and TAMURA ls-~5) or  in cells which have  migra ted  into 
o ther  t issues f rom the  t u m o u r  itself (FRIEDMAN and  
BURTON ~S FRIEDMAN et  al. 27) w i thou t  this  p rov ing  t h a t  
there  was any  cel lular  mul t ip l ica t ion.  I n  our  exper iments ,  
in one cul ture  alone was a br idge formed of l iving cells 
(some p robab ly  in mitosis) be tween  two  f ragments  of 
tumours .  

Whi le  a d m i t t i n g  the  p re l iminary  na tu re  of the  present  
research, we bel ieve we can  point ,  as being of some inter-  
est, to  the  results  ob ta ined  by  us up  to  date ,  especial ly those  
on ganglia,  b o t h  for the  re la t ive ly  long surv iva l  period and 
for the  documented  growth  th rough  mi to t ic  divisions. 
This  p re l iminary  research will al low us n e x t  to t ry  to 
ob ta in  clone cul tures  on cul ture  media  kep t  under  the  
s t r ic tes t  control .  

Riassunto. Gli au tor i  r iescono ad o t tenere  la sopravv i -  
venza  in cu l tu ra  di gangl i  cefalici larval i  di Drosophila 
melanogaster per  ol tre  un  mese, con mitosi  du ran te  la 2 a e 
3 a se t t imana ,  men t r e  le ghiandole  della l infa si man ten -  
gono Five solo per  10-13 giorni. 

M. C. CASTIGLIONI and 
G. I{EZZONICO RAIMONDI 

Istituto di Genetica, Universit~ di Milano (Italy), October 24, 
1960. 

Stretching Activity in Dogs  Intracistei'nally 
Injected with a Synthetic  Melanocyte-  

St imulat ing  Hexapeptide 
In  dogs, in t rac is ternal  in ject ions  of h ighly  purif ied 

A C T H  prepara t ions  induce typical ,  prolonged,  and  re- 
pea ted  s t re tch ing  crises 1,*. S imi lar  effects are caused b y  
purif ied M S H  prepara t ions  s and  by  solut ions of A C T H  
m a d e  wi th  N a O H  N/10 t r ea ted  a t  100°C for 20 min  *. 
These findings suggest  t h a t  the  chemical  groups el ici t ing 
the  s t re tch ing  responses are re la ted wi th  those  s t imula t ing  
melanocytes .  This  corre la t ion is suppor ted  by  results  ob- 
t a ined  wi th  dogs given in t rac is te rna l ly  t he  ace ta te  sal t  of 
t he  syn the t ic  hexapep t ide  H GIu(NH2)-His-Phe-Arg-Try-  
G ly -OH wi th  MSH- l ike  ac t iv i ty .  750 y /kg  or  less of this  
pept ide  (given intracis ternal ly)  evoke  s t re tch ing  re- 
sponses similar  to those fol lowing inject ions  of M S H  or 
ACTH.  1.5 mg /kg  of the  pept ide  causes last ing depression 
and scialorrhea bu t  not  a s t re tch ing  crisis. 

The  melanocy te  s t imula t ing  effect  of the  pept ide  is 
2 ×  10sU/g4;  t h a t  of a pur i f ied M S H  prepa ra t ion  
(732179 A by  Armour  Labora tor ies ,  Chicago, Ill.) 
5 × 10 s U/g.  The  threshold  dose for the  s t re tch ing  re- 
sponse was respect ive ly  500 and 5 ? /kg:  indeed these two 
dif ferent  pharmacologica l  act ions are s t r ic t ly  related.  The  
hexapept ide ,  b u t  no t  MSH,  shows a pa radoxyca l  be- 
h av i o u r  and  a pharmacologica l  response evoked  by  the  
po lypep t ide  m a y  change  qua l i t a t ive ly  wi th  respect  to the  
dose g iven  in t rac is ternal ly .  

The  F igure  i l lustrates  a typ ica l  s t re tch ing  crisis in a dog 
in jec ted  in t rac is te rna l ly  wi th  the  hexapept ide .  

A typical stretching crisis in a dog injected intracisternally with the 
melanocyte-stimulating hexapeptide 

Riassunto. La iniezione endocis ternale  nel cane di dosi 
fino a 0.75 mg/kg  del sale acetico de l l ' esapept ide  
H.Glu(NH2)- I s t -Fen-Arg-Tr ip t -Gl i .OH,  svolgente  un ' a t -  
t ivitA melanoforo-s t imolan te  della intensitA di 2 × l0  n U/g,  
induce delle t ipiche crisi di s t i ramento ,  del t u t t o  simili  a 
quel le  che si o t t engono  in ie t t ando  per  la stessa v ia  
d e l l ' A C T H  o de l l 'MSH.  Dosi  di 1.5 mg]kg  invece  non in- 
ducono  pi~ crisi di s t i r amen to  m a  depr imono  notevol -  
men te  gli an imal i  e de te rminano  una  in tensa  scialorrea.  
Sembra  di po te r  a m m e t t e r e  c h e l a  s t r u t t u r a  ch imica  
responsabile  del l 'e f fe t to  sui melanoci t i  sia anche respon- 
sabile del l ' induzione delle crisi di s t i ramento .  
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The Effect of Parabiosis  and Fluid Restrict ion 
on the Development  

of Azo Dye Induced Rat Liver Tumors  1 

CAMPBELL and STONE 2 have  shown t h a t  slices of l iver  
t u m o r  synthesize  1/3 to 1/2 the  a m o u n t  of se rum a lbumin  
produced  by  slices of normal  liver. GLINOS 3 has  p rov ided  
evidence  t h a t  dep le t ion  of t he  p lasma pro te in  level  by  
p lasmapheres is  can  accelera te  l iver  regenera t ion  in t h e  
r a t  and t h a t  fluid res t r ic t ion  re ta rds  l iver  regenera t ion  b y  
increasing the  re la t ive  concen t ra t ion  of p lasma proteins.  
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