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O b s e r v a t i o n s  were  ca r r ied  o u t  b y  p u t t i n g  t h e  e m b r y o s  
w i t h  a few drops  of w a t e r  on  g roove  slides. T he  genera l  
c o n t o u r  was c lear ly  vis ible  w i t h  a m a g n i f i c a t i o n  of 60 > .  
Af te r  this ,  more  de ta i l ed  o b s e r v a t i o n s  could  be  ca r r ied  
o u t  u n d e r  a m a g n i f i c a t i o n  of 2 4 0 × .  T h e  e m b r y o s  con-  
s t a n t l y  m o v e  a b o u t  g iv ing  one t he  impress ion  t h a t  ' t h e y  
are s w i m m i n g  a b o u t  w i t h i n  t h e i r  own  eggs' .  Th i s  m a k e s  i t  
d i f f icul t  to  get  p h o t o g r a p h s  or  even  to  d r a w  p ic tures ,  b u t  
i t  also gives us  t h e  o p p o r t u n i t y  of obse rv ing  i t  f r om d i g  
f e r en t  sides a n d  angles.  

A series of such  o b s e r v a t i o n s  r evea l  a r e m a r k a b l e  t r end .  
of loca l iza t ion  of t h e  n e u t r a l  red  in course  of m o r p h o -  
genesis.  A b o u t  e igh t  days  before  h a t c h i n g ,  a l m o s t  t he  
whole  e m b r y o  is i n t e n s e l y  red. A t  a b o u t  t h e  t i m e  of 
h a t c h i n g ,  in  snai ls  w h i c h  h a d  b e e n  s t a i n e d  144 h earl ier ,  
t h e  co lour  was  16calized a t  t h e  s i te  of l iver,  d iges t ive  t u b e  
etc.  I t  seems t h e  co loured  reg ion  lies in  t h e  pos t e r io r  1 /3rd 
or  1 /4 th  p a r t  of t h e  b o d y  (see Figure) .  However ,  in  t h i s  
region,  clear,  fa in t ,  p i n k  p a t c h e s  of p r e s u m a b l y  n a t u r a l  
co lour  were  also seen w h e n  e m b r y o s  before  t he  h a t c h i n g  
s tage  were  s t a i ned  w i t h  J a n u s  green  alone.  30 h a f t e r  
h a t c h i n g ,  t he  b a t c h  t r e a t e d  w i t h  n e u t r a l  red  alone,  also 
showed  two b l ack i sh  band - l i ke  regions  in  t he  r ed  pos ter ior .  
Never the les s ,  t h e  m i s i n t e r p r e t a t i o n  due  to  these  in te r -  
Ierences  c a n n o t  be  v e r y  grea t ,  because  t he  s t a i n  due  to  
n e u t r a l  r ed  is v e r y  b r igh t .  

~ Shell ~ d  Red (~ 12 
Houfh Region 

I n  o rde r  to  be  sure  a b o u t  th i s  progress ive  local iza t ion,  
n e a r - h a t c h i n g  e m b r y o s  were  k e p t  o v e r n i g h t  in  n e u t r a l  
red.  I n  sp i te  of th is ,  on ly  t h e  pos t e r io r  ( a b o u t  1/3rd p a r t  
of t h e  body)  reg ion  was  co loured  i n t e n s e l y  red.  Again ,  a 
y o u n g  e m b r y o  a t  t h e  s tage  of ' e igh t  d a y s  before  h a t c h i n g '  
was  k e p t  o v e r n i g h t  in  n e u t r a l  r ed  (see Figure) .  T h e  whole  
b o d y  b e c a m e  red  or  p i n k  b u t  t he  m o s t  i n t ens e  p a r t s  are  
shaded .  As t h e  reg ion  2 c o n t a i n s  t h e  b u l k  of t he  body ,  
t h i s  m a y  well  be  i n t e n s e l y  r ed  b u t  1 ( the  pos t e r io r  t ip)  is 
more  in t ense  t h a n  t he  n e i g h b o u r i n g  region.  Two d a y s  
later ,  t h e  co loured  reg ion  was seen to  h a v e  c o n t r a c t e d .  I t  
now  s p a n n e d  t h e  reg ion  f rom t h e  pos te r io r  u p  to  a l m o s t  
t he  b o r d e r  of t h e  eye. N e a r  t h i s  b o r d e r  region,  t h e r e  were 
some p o i n t s  of c o n c e n t r a t i o n ,  b u t  t h e y  were  m u c h  less in- 
t ense  t h a n  t h e  pos t e r io r  region.  T h e  t o t a l  co loured  reg ion  
was less t h a n  in t he  n e a r - h a t c h i n g  e m b r y o s  m e n t i o n e d  
above .  F o u r  days  before  h a t c h i n g ,  t h e  co lour  r eceded  to  
t h e  pos te r io r  reg ion  only.  A t  t h i s  s tage,  i t  was  aga in  k e p t  
in  n e u t r a l  red  o v e r n i g h t ,  t i l l  i t  b e c a m e  u n i f o r m l y  coloured.  
A few h o u r s  la ter ,  on  t h e  t h i r d  d a y  before  h a t c h i n g ,  t h e  

co lour  was  seen  to  h a v e  b e e n  s h a r p l y  local ized in  t he  
pos t e r io r  ha l f  (see Figure) .  I n  t he  n e x t  two  days  t he re  was 
progress ive  loca l iza t ion  t i l l  t h e  sna i l  h a t c h e d .  (The d i s to r -  
t i on  a n d  r e a r r a n g e m e n t  in  t h e  s t a i n i n g  p a t t e r n  due  to  
cen t r i fug ing  ha s  been  s t ud i ed  b u t  t he  d a t a  are  as ye t  too 
scan ty . )  

W e  t h u s  de t ec t  a progress ive  d i f f e r en t i a t i on  in t he  fo rm 
of a progress ive  loss of ' n e u t r a l - r e d  pos i t i ve '  r eac t ion  of 
reg ions  o t h e r  t h a n  t h e  l iver,  d iges t ive  t u b e  etc.  T h e  bes t -  
k n o w n  d i f f e r en t i a t i on  of t h i s  t y p e  is EBERT'S 5 f ind ing  
t h a t  in  ch ick  e m b r y o s  the  c a p a c i t y  of s y n t h e s i z i n g  m y o s i n  
is p rogress ive ly  r e s t r i c t ed  to t h e  ca rd iac  region alone.  

Now, t h e r e  are  i nd i ca t i ons  t h a t  n e u t r a l  r ed  m a y  s t a i n  
ac id  a n d  a lka l ine  p h o s p h a t a s e  ~, a n d  lysosomes,  presu-  
m a b l y  because  t h e y  are  r ich  in  t h e  a b o v e  subs t ances .  
MINGANTI 7 h a d  s h o w n  severa l  years  ago t h a t  p h o s p h a t a s e  
in  L i m n a e a  is syn thes i zed  on ly  a f t e r  t h e  t r o c h o p h o r e  
s tage.  I t  is poss ible  t h a t  l a t e r  on  a progress ive  r e s t r i c t ion  
se ts  in.  

F u r t h e r ,  EVOLA-~[ALTESE s d e t e c t e d  a s t e a d y  r ise in  
a n d  a c e r t a i n  degree  of loca l iza t ion  of a lka l ine  p h o s p h a -  
t a s e  in  sea  u r c h i n  e m b r y o s  a n d  MINGANTI 7 d e t e c t e d  a 
s imi la r  rise in  L i m n a e a  embryos ,  sugges t ing  a ' f u n c t i o n a l  
d i f f e r en t i a t i on  of t h e  d iges t ive  t r a c t ' .  Howeve r ,  ou r  re- 
su i t s  i nd i ca t e  t h a t  in  Limnaea ,  a f t e r  a c e r t a i n  s tage ,  t h e  
progress ive  loss of n e u t r a l - r e d  pos i t i ve  r eac t i on  is more  
s t r i k ing  t h a n  t h e  ' f unc t i ona l  d i f f e ren t i a t ion ' .  

Ou r  work  will c o n t i n u e  w i t h  G o m o r i  s t a i n  a n d  cen t r i -  
fug ing  e x p e r i m e n t s ,  as soon  as a new  b a t c h  of m a t e r i a l  is 
ava i l ab l e  '% 

Rdsumd. Les e m b r y o n s  de L i m n a e a  o n t  6t6 co lor , s  au  
n e u t r a l  rouge  s u i v a n t  la  m 6 t h o d e  de J a n u s  Ver te ,  s ignaMe 
p a r  ~:{EVERBERI p o u r  les mi tochondr i e s .  A u n  j e u n e  s t a d e  
(Veliger),  l ' e m b r y o n  e n t i e r  es t  t a c h 6  p a r  n e u t r a l  rouge  
avec  u n e  co lo ra t ion  i n t ense  du  c o n d u i t  a l i m e n t a i r e ;  k u n  
s t a d e  p lus  avanc6 ,  la t a c h e  se localise d a n s  la  p a r t i e  
pos t6 r ieure  et ,  an  s t ade  de l ' ec los ion ~ peu  pros, seuls 
l ' e s t o m a c  e t  la r~gion h 6 p a t i q u e  p r ~ s e n t e n t  la t ache .  
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Research and  T r a i n i n g  School and Gerontology Unit ,  I n -  
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s j .  D. ]~BERT, in The Cell, vol. 1 (Academic Press, 1959). 
A. B. NOVlKOFF, in The Cell, vol. 2 (Academic Press, 1961). 

7 A. MINGASTI, Riv. Biol. 4 °, 295 (1950). 
s C. EVOLA-MALTESE, Acta embryol, morphol. Exp. l, 99 (1957). 

Note added in proo]: In subsequent observations, in a few cases, 
some stain was found in the frontal (foot) region. But the pao- 
gressive loss of stain in the anterior region of the alimentary 
system was confirmed in all cases. 

Relation Between Blockade of Ha-Noradrenaline 
Uptake and Pharmacological  Actions Produced 

by Phenothiazine Derivatives 

I t  h a s  been  shown  t h a t  c h l o r p r o m a z i n e  decreases  u p t a k e  
of H3-noradrena l ine  b y  t h e  h e a r t ,  sp leen a n d  a d r e n a l  
g lands  w h e n  g iven  before  t h e  labe l led  c o m p o u n d .  Chlor-  
p r o m a z i n e  does n o t  cause  release of HS-norad rena l ine  
b o u n d  in these  t i ssues  1,~. T he  p h e n o t h i a z i n e  d e r i v a t i v e  
c h l o r p r o m a z i n e  h a s  a v a r i e t y  of pha r m aco l og i ca l  ac t ions ,  

i nc lud ing  a n t i h i s t a m i n i c ,  ad r eno ly t i c  a n d  s eda t i ve  effects.  
T h e  p r e s e n t  s t u d y  was ca r r ied  o u t  to  see w h e t h e r  a n y  of 
these  ac t ions  m i g h t  be  r e l a t e d  to  t h e  ab i l i t y  of p h e n o -  
t h i a z i n e s  to  a f fec t  t he  u p t a k e  of Ha-norad rena l ine .  F o u r  
p h e n o t h i a z i n e  de r iva t ives ,  each  of w h i c h  lacked  c e r t a i n  
ac t ions  were t e s t e d  for  t h e i r  ab i l i t y  to  b lock  u p t a k e  of 
HS-norad rena l ine  i n to  r a t  hea r t s .  

1 G. I-IERTTING, J. AXELROD, and L. G. WHITBY, J. Pharmacol.  exp. 
Therap. 134, 146 (1961). 

2 j .  AXELROD, G. HERTTING, and L. POTTER, Nature 194, 297 (196B). 
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Male r a t s  ( S p r a g u e - D a w l e y )  we igh ing  135-155 g were 
s e p a r a t e d  a t  r a n d o m  in to  g roups  of 6 or  8 animals .  The  
d rugs  were a d m i n i s t e r e d  i n t r a m u s c u l a r l y ,  30 m i n  before  
10 txc/100 g of d l -7 -Ha-noradrena l ine  (13 ~tc/tzg ) was  g iven  
i n t r a v e n o u s l y .  2 h l a t e r  t h e  r a t s  were ki l led b y  a b low on 
t h e  h e a d  a n d  t h e  h e a r t s  were i m m e d i a t e l y  r emoved ,  
w a s h e d  in  wate r ,  a n d  h o m o g e n i z e d  in  10 ml  of ice-cold 
pe rch lo r ic  ac id  (0.4N).  Af t e r  cen t r i fuga t ion ,  t he  super -  
n a t a n t  so lu t ion  was a s sayed  for  HZ-noradrena l ine  as pre-  
v ious ly  desc r ibed  3. T h e  fol lowing p h e n o t h i a z i n e  der iva-  
t ives  (Table)  were t e s t e d :  P r o m e t h a z i n e  (P l ienergan) ,  10- 
( 2 - d i m e t h y l a m i n o p r o p y l ) p h e n o t h i a z i n e  HC1; p romaz ine ,  
1 0 - ( 3 - d i m e t h y l a m i n o p r o p y l ) p h e n o t h i a z i n e  HC1; seleno- 
p r o m a z i n e ,  10 - (3 -d ime thy laminopropy l )  phenose l enaz ine  
m a l e a t e ;  ch lo rp romaz ine ,  10 - (3 -d ime thy l aminop ropy l )  2- 
c h l o r o p h e n o t h i a z i n e  HC1. Dosage  is expressed  in mg  of 
t h e  free base.  

Relation between ability to block uptake of Ha-noradrenaline (NA) 
and other pharmacological effects 

Drug 

Ha-NA in heart 
Relative Anti- Anti- Anti- 

mixc/g • uptake histamine motor adrenaline 
(%) action action action 

None 575 4- 20 10O 

Phenergan 576 4- 44 1O0 + + + + 0 + 

Promazine 306 4- 26 53 + + + + + + + + 

Seleno- 2114-43 37 + + + +  + + + + +  
promazine 
Chlor- 284 4- 32 49 + + + + + + + + + + 
promazinc 

Mean 4- S.E.M. 

I n  one  series of e x p e r i m e n t s  t h e  dose of c h l o r p r o m a z i n e  
w h i c h  gave  a b o u t  50% i n h i b i t i o n  of u p t a k e  of H3-nor-  
a d r e n a l i n e  in  r a t  h e a r t s  was  found  to  be  4 mg/kg .  Th i s  
dosage  was t h e n  used  t h r o u g h o u t  t h e  s tudy .  T h e  T a b l e  
shows t h a t  a l l  of t h e  p h e n o t h i a z i n e  d e r i v a t i v e s  t e s t ed  ex- 
cep t  P h e n e r g a n  b lock  t he  u p t a k e  of Ha-noradrena l ine .  
Th i s  effect  on  in j ec t ed  H 3- no r ad r ena l i ne  is c o m p a r e d  w i t h  
o t h e r  pha rmaco log i ca l  ac t ions .  T h e  a n t i h i s t a m i n e ,  an t i -  
m o t o r  (sedat ive)  a n d  a n t i a d r e n a l i n e  ac t ions  h a v e  b e e n  
d e t e r m i n e d  for  each  d r u g  o n  t h e  basis  of work  b y  GLASS- 

MAN', SEIFTER e t  al .4-s.  T h e  g r a d a t i o n  used  in t h e  Tab le  
was p r o v i d e d  b y  Dr.  J.  SEIFTER. 

The  ab i l i t y  to  lower t he  c o n c e n t r a t i o n  of i n j ec t ed  H ~- 
n o r a d r e n a l i n e  does n o t  seem to  be  r e l a t e d  to a n t i h i s t a -  
min ic  p rope r t i e s  since P h e n e r g a n ,  w h i c h  ha s  a p r o n o u n c e d  
a n t i h i s t a m i n i c  ac t ion  b u t  l i t t l e  a n t i m o t o r  or a n t i a d r e n a -  
l ine ac t ion ,  ha s  no  effect  on  t he  u p t a k e  of H a - n o r a d r e n a  - 
line. F u r t h e r m o r e ,  p r o m a z i n e  h a s  on ly  a s l igh t  a n t i h i s t a -  
min ic  ac t ion ,  b u t  r educed  H a - n o r a d r e n a l i n e  c o n c e n t r a t i o n  
to  a b o u t  50% of con t ro l  va lue .  

The  a n t i m o t o r  ac t ions  of p h e n o t h i a z i n e  d e r i v a t i v e s  also 
seem to be u n r e l a t e d  to  t h e  ab i l i t y  to  decrease  t h e  t i ssue  
c o n c e n t r a t i o n  of H3-norad rena l ine .  S e l e n o p r o m a z i n e  
shows on ly  a s l igh t  a n t i m o t o r  a c t i o n  b u t  affects  t h e  con-  
c e n t r a t i o n  of H3-noradrena l ine .  

However ,  all  of t h e  d rugs  w h i c h  h a v e  a n t i a d r e n a l i n e  
proper t i es  (promazine ,  se l enopromaz ine ,  ch lo rp romaz ine )  
h a d  a p r o n o u n c e d  effect  on  s to rage  of Ha-adrena l ine .  
Phene rgan ,  on  t h e  o t h e r  h a n d ,  ha s  o n l y  a s l i gh t  a n t i -  
ad rena l ine  ac t ion  a n d  has  no  s ign i f i can t  effect  on  H 3- 
no rad rena l i ne  s torage  g. 

Zusamrnen[assung. Es w u r d e n  eine R e i h e  v o n  P h e n o -  
t h i a z i n - D e r i v a t e n  au f  i h r  V e r m 6 g e n  die H a - N o r a d r e n a l i n  - 
a u f n a h m e  in das  R a t t e n h e r z  zu b lock ie ren  ge tes t e t .  D a b e i  
h a t  sich ergeben,  dass  dieses B l o c k i e r u n g s v e r m 6 g e n  weni -  
get  m i t  den  a n t i m o t o r i s c h e n  oder  A n t i h i s t a m i n e i g e n -  
scha f t en  der  S u b s t a n z e n  gekoppe l t  zu se in  sche in t ,  son-  
de rn  eher  m i t  deren  a n t i a d r e n e r g i s c h e n  W i r k u n g s k o m -  
ponen t en .  

S. ROSELL I° a n d  J.  AXELROD 

Laboratory o/Clinical Science, National Institute o/Mental 
Health, Bethesda (Maryland, U.S.A.), February 13, 1963. 

3 L. G. WHITBV, J. AXELROD, and H. WEIL-MALIIERBE, J. Pbar- 
macol, exp. Therap. 132, 193 (1961). 

4 j .  SEIFTER, J. M. GLASSMAN, and F. RAUZZlNO, J. Pharmacol.  
exp. Therap. 119, 183 (1957). 

s j .  M. GLASSMAN, F. RAUZZINO, and J. SEIFTER, J. Pharmacol. 
exp. Therap. 122, 25A (1958). 

6 A. J. BEGANY, J. SEIFTER, H . H .  PLESS, R. DE V. HUBER, and 
W. F. BRUCE, Fed. Proc. 15, 399 (1956). 

? J. M. GLASSMAN, A. DERVINIS, and J. SEIFTER, Fed. Proc. 18, 
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9 Acknowledgment. We wish to thank Dr. J. SEIFT~R for supplying 
us with phenothiazine derivatives. 

10 Present address: Department of Pharmacology, Karolinska Insti- 
tutet, Stockhohn (Sweden). 

Factor in Human Urine 
Inhibiting Lipid Metabolism 

Adipok ine t i c  a c t i v i t y  h a s  b e e n  found  in t h e  u r ine  of 
h u m a n s  1 or  e x p e r i m e n t a l  a n i m a l s  ~ d u r i n g  f a s t i ng  or  u n d e r  
o t h e r  cond i t i ons  l ead ing  to  inc reased  mob i l i za t i on  of 
d e p o t  fa t .  W e  h a v e  been  able  to  d e t e c t  such  a c t i v i t y  in  
e x t r a c t s  f rom t h e  u r ine  of r a b b i t s  d u r i n g  fas t ing  3 or  on  
exposu re  to  low t e m p e r a t u r e s  4. However ,  a t t e m p t s  to  
d e m o n s t r a t e  th i s  a c t i v i t y  in  t h e  u r ine  of f a s t ing  h u m a n  
v o l u n t e e r s  or  cachec t i c  p a t i e n t s  gave  va r i ab l e  resul t s :  
occas iona l ly  t h e  e x t r a c t s  p r o v e d  ad ipok ine t i ca l l y  ac t ive  
b u t  in  o t h e r  e x p e r i m e n t s  t h e y  depressed  l ipid mobi l iza-  
t ion .  These  r e su l t s  sugges ted  a s ea rch  for  a n  a d d i t i o n a l  
f ac to r  or  fac to rs  a n t a g o n i z i n g  t h e  effect  of t h e  u r i n a r y  
ad ipok ine t i c  fac tor .  

E x t r a c t s  were p r e p a r e d  f rom t h e  pooled  u r ine  col lec ted  
f rom (a) 20-80 h e a l t h y  h u m a n  v o l u n t e e r s  d u r i n g  t h e  l a s t  
16 h of a 36 h fast ,  (b) 3-5  cachec t i c  p a t i e n t s  su f fe r ing  
f rom m a l i g n a n t  neop lasms ,  o v e r  t he  course  of 2 -3  weeks,  
(c) 20 h e a l t h y  pe r sons  on  a n o r m a l  d i e t  (cont ro l  group) .  
The  e x t r a c t s  were  o b t a i n e d  b y  a d s o r p t i o n  on  benzo ic  ac id  
a n d  f u r t h e r  t r e a t m e n t  fo l lowing t h e  p r o c e d u r e  of CHAL- 
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