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neurales .  M e n t i o n n o n s  encore  que  les s t ruc tu res  neura les  
i ndu i t e s  d a n s  nos  expdr iences  nc  cons t ru i s en t  j ama i s  de 
c e r v e a u x  aussi  b ien  conform6s  que  ceux  o b t e n u s  ~t la sui te  
du  c o n t a c t  p e r m a n e n t  e n t r e  le greffon e t  l ' e c tob las t e  
rdagissan t .  

L ' e x a m e n  des coupes de ce r t a ins  de nos b las todermes ,  
qu i  o n t  6t6 fix6s ~ des s tades  de plus  en  plus avanc6s  du 
d 6 v e l o p p e m c n t ,  m o n t r e  que  d6jh apr+s 2 h &app l i c a t i on  
du  gref fon c o n t r e  l ' ec tob las te ,  ce dern ie r  change  &aspec t .  
I1 s '6pa i ss i t  e t  d e v i e n t  u n  dpith61ium cub ique  de m~me 
carac t~re  que  cetui que  l ' on  t r o u v e  ~ la pdriphdfie  de l ' a i re  
pel lucide.  D u r a n t  les 8 h su ivan tes ,  ce t  ec tob las te  ne  se 
modif ie  p lus  de fa~on apprdciable ,  m~me si le greffon n ' a  

pas  6td ddtachd.  Ce n ' e s t  q u e  b e a u c o u p  plus  t a rd ,  au  
m o m e n t  de  la  n e u r u l a t i o n  de  l ' e m b r y o n  hSte,  q u e  l ' ec to-  
b l a s t e  soumis  A Fac t i o n  i n d u c t r i c e  i n t e r r o m p u e  au  mo-  
m e n t  o p p o r t u n ,  c o m m e n c e  ~. se t r a n s f o r m e r  e n  p l a q u e  
neurale .  I1 a p p e r t  done  q u e  les effets  de  l ' a c t i o n  i n d u c t r i c e  
sur  l ' e c tob l a s t e  d e m e u r e n t  l a t e n t s  p e n d a n t  u n e  longue  
p6riode. Soul ignons  que  l ' dpa i s s i s semen t  de l ' e c tob l a s t e  
que  l 'on  obse rve  ddjk  apr~s  2 h de  c o n t a c t  avec  le gref fon 
ne  signifie n u l l e m e n t  q u e  l ' e c t o b l a s t e  a ins i  t r a n s f o r m 6  
soi t  c apab le  de fou rn i r  des s t r u c t u r e s  neura les .  Ndan-  
moins,  ce c h a n g e m e n t  s t r u c t u r a l  s e m b l e  ndcessai re  p o u r  
que  le feuil let  e x t e r n e  puisse  rdagi r  au  s t imu lus  i n d u c t e u r .  

Conclusions. C o n t r a i r e m e n t  k ce q u ' o n  p o u r r a i t  sup-  
poser, uno  longue durde  de c o n t a c t  e n t r e  l ' i n d u c t e u r  e t  
l ' e c tob las t e  est  i nd i spensab le  p o u r  p rodu i r e  des s t r u c t u r e s  
nenra les  chez  les Oiseaux.  Apr~s  6 h de  c o n t a c t ,  nous  
o b t e n o n s  d a n s  ce r t a in s  cas  u n e  d i f fd renc ia t ion  neu ro ida l e  
de l ' ec toblas te .  P a r  con t re ,  d a n s  tous  Ies cas  ofate  c o n t a c t  
a dtd m a i n t e n u  au  m i n i m u m  p e n d a n t  8 h 30, le foui l le t  
ex t e rne  a fourni  des s t r u c t u r e s  cdrdbrales.  

Fig. 2. Coupe transversale d'une goutti+re cdr6brale induite par le 
greffon laissd en place pendant 9 h et ~]2. Sur les deux c6tds de cette 
goutti~re se sont accumulds des dldments de la crOte neurale. Lc 
feuillet interne ne s'est pas reform6 sous la structure induite. MOme 

grossissement que sur la Figure pr0cddente. 

Summary. T h e  an t e r i o r  region of t h e  full p r i m i t i v e  
s t r eak  was t r a n s p l a n t e d  o n t o  t h e  e c t o b l a s t  in  t h e  a r ea  
opaca  of t h e  y o u n g  b l a s t o d e r m s  (genera l ly  of m e d i u m  
p r imi t i ve  s t r eak  s tage) .  Af te r  a lapse of f ixed t ime ,  t h e  
g ra f t  was removed .  At  leas t  6 h of c o n t a c t  b e t w e e n  t h e  
i nduc to r  a n d  the  ec tob l a s t  are  necessa ry  to o b t a i n  
neuro ida l  response  in t h e  r eac t ive  ec toblas t .  On t h e  o t h e r  
hand ,  con tac t  of 81/, h is suff ic ient  to  p r o v o k e  t h e  for- 
m a t i o n  of  cerebra l  s t ruc tu res .  

j .  GALLERA 

Laboratoire d'Embryologie expdrimentale, Institut 
d'Anatomie de l'Universitd de Gen~ve (Suisse), 
le 25 novembre 1964. 

The Changes o f  G a s t r i c  H i s t i d i n e  D e c a r b o x y l a s e  

Activity During Fasting and Feeding 

I n  p r e l i m i n a r y  e x p e r i m e n t s  on  t h e  h i s t id ine  decar-  
boxy la se  a c t i v i t y  (HDA) in d i f fe rent  o rgans  of the  ra t ,  we 
o b s e r v e d  t h a t  t h e  e n z y m a t i c  a c t i v i t y  of the  s t o m a c h  was 
e x t r e m e l y  va r iab le .  Th i s  fac t  seemed  re l a t ed  to the  fas t ing  
a n d  feeding.  The  poss ible  c o n n e c t i o n  b e t w e e n  h i s t amine  
p r o d u c t i o n  a n d  d iges t ive  r h y t h m  h a d  a l r eady  been  no t ed  
b y  SCHAYER, vcho r epo r t ed  t h a t  t h e  h i s t a m i n e  u r i na ry  
exc re t i on  decreases  d u r i n g  fas t ing  a n d  increases  a f t e r  
feeding 1. t~ecent ly  KAHLSON, I~OSENGREN, and  THUN- 
BERG r e p o r t e d  t h a t  ' f eed ing  s t i m u l a t e s  gas t r ic  secre tory  
ac t i v i t y ,  w h i c h  is a c c o m p a n i e d  b y  a s u b s t a n t i a l  increase 
in t h e  h i s t id ine  d e c a r b o x y l a s e  a c t i v i t y  in  t he  gas t r ic  
n l n c o s a  ~ 2 

I n  t h i s  r e p o r t  we descr ibe  t h e  changes  of r a t s '  gas t r ic  
H D A  d u r i n g  s t a r v a t i o n  a n d  refeeding.  E n z y m i c  ac t iv i ty  
was d e t e r m i n e d  in  v i t ro ,  us ing  t he  m e t h o d  of TELFORD 
a n d  WEST s l igh t ly  modi f ied  3. 

T h e  a m o u n t  of h i s t a m i n e  p roduced  by  1 g of fresh t issue 
d u r i n g  3 h i n c u b a t i o n  was  chosen  as a measure  of HDA.  
E a c h  e n z y m i c  p r e p a r a t i o n  was  o b t a i n e d  f rom male  a lb ino  
r a t s  of W i s t a r  s tock.  T h e  pooled pylor ic  t issue of 3 -4  
a n i m a l s  was  care fu l ly  c leaned,  homogen ized  in H 2 0  1 : 2-  
1 : 5 a n d  t h e n  cen t r i fuged .  

l ml of the  s u p e r n a t a n t  ($1) was i n c u b a t e d  for 3 h a t  
37°C in a m e d i u m  c o n t a i n i n g  p h o s p h a t e  buf fe r  ( p i t  7.2 
0.098M), 2 .93 .  10 2 M  his t id ine ,  6 .  10 b M  a m i n o -  
guanidine,  and  1 .39.  1 0 - 4 M  p y r i d o x a l  p h o s p h a t e .  Af te r  
incubat ion ,  the  m i x t u r e  was acidif ied w i th  HC1 N, boi led  
for 1 rain a t  100°C aml  cent r i fuged .  T h e  s u p e r n a t a n t  ($2) 
was neu t ra l i zed  w i th  N a O H  14% a n d  i ts  h i s t a m i n e  con-  
t en t  b ioassayed on  t h e  gu inea -p ig  i leum. T h e  s t a n d a r d s  
were p repa red  b y  a d d i n g  k n o w n  h i s t a m i n e  a m o u n t s  a n d  
all t he  o the r  c o m p o n e n t s  of t h e  m e d i u m  to  t h e  supe r -  
n a t a n t  (St) p rev ious ly  i n a c t i v a t e d  b y  boi l ing  for 1 ra in  a t  
pH 5. T h e  changes  in HDA,  w i th  respec t  to  feeding,  were  
s tud ied  in t h r ee  types  of expe r imen t s .  

(1) Animals ,  fed for severa l  days  e i t he r  w i t h  R o c k l a n d  
d ie t  or w i th  mea t ,  were  m a d e  to  fas t  a n d  t h e n  sacr i f iced  
a t  d i f fe rent  t imes :  3, 6, 12, 24 a n d  48 h later .  T h e  a v e r a g e  
p roduc t ion  of h i s t a m i n e  a t  t h e  3rd, 6 th ,  12th,  24 th  a n d  
48 th  h of fas t ing  was 12.392/ ,g/g ,  11.228/~g/g, 4 .395 / ,g /g ,  
3.55 / ,g/g an d  2.869 #g/g  respect ive ly .  No d i f ferences  in  
ac t iv i ty  of an ima l s  fed e i t h e r  on  t h e  R o c k l a n d  d ie t  or  on  

1 R.W. SCtfAVER, Am. J. Physiol. t89, 369 (1957); 195, 400 (1958). 
2 G. KAHLSON, 1":, ROSENGREN, and R. THUNBERG, Am. J. Physiol. 

169, 467 (1963), 
s j .  M. TELFORO and G. B. WEST, J. Pharm., Lond. I.I, 75 (196l). 
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m e a t  were  no ted ,  a n d  the re fo re  genera l  a v e r a g e s  are  re- 
por t ed .  T h e  decrease  in h i s t a m i n e  p r o d u c t i o n  a p p e a r s  to 
be p rogres s ive  f r o m  t h e  6 t h  h o n w a r d s .  Y e t  t h e  cons ide r -  
able  v a r i a b i l i t y  of r e s u l t s  does  n o t  p e r m i t  def in i t ive  con-  
c tus ions  to  be  r eached .  I n  t h e  12 e x p e r i m e n t s  (56 ra ts)  
car r ied  ou t  on a n i m a l s  in f a s t i n g  c o n d i t i o n s  v a r y i n g  f r o m  
12 to 48 h,  t h e  ave rage  p r o d u c t i o n  of h i s t a m i n e  w as  
3.745 -t- 2 .308/~g/g  f resh  t i ssue .  

(2) A n i m a l s  k e p t  in f a s t i ng  cond i t i ons  for 48 h were 
refed e i the r  w i t h  t h e  R o c k l a n d  d ie t  or  w i t h  m e a t  a n d  
t h e n  sacr i f iced in g r o u p s  of 4 to  6 a t  pe r iods  of 1, 2, a n d  
3 h fol lowing feeding.  For  r e su l t s  see Tab le  I a n d  I I .  

T h e  d i f fe rences  b e t w e e n  t h e  m e a t  a n d  R o c k l a n d  d ie t  
were n o t  s ign i f i can t .  T h e  increase  in H D A  a f t e r  r e feed ing  
was  cons ide rab le  a n d  r a p i d  in b o t h  cases,  i n a s m u c h  as,  
e v e n  in t h e  f i rs t  hour ,  v e r y  h i g h  h i s t a m i n e  p r o d u c t i o n  was  
observed .  Af ter  t h e  f i rs t  hour ,  e n z y m i c  a c t i v i t y  u n d e r -  
w e n t  a s l igh t  increase ,  r e a c h i n g  a m a x i m u m  a t  t h e  3rd h 
of refeeding.  T h e  f i rs t  h o u r  va lues  were v e r y  v a r i a b l e  a n d  
c o n s i d e r a b l y  h i g h e r  t h a n  t h e  c o r r e s p o n d i n g  v a l u e s  in the  
fol lowing e x p e r i m e n t .  T h e  r e su l t s  of f a s t i n g  were also n o t  

v e r y  h o m o g e n e o u s  a n d  c lear ly  h i g h e r  t h a n  t h o s e  of t h e  
p r e v i o u s  e x p e r i m e n t .  

(3) Af t e r  f a s t i n g  for 24 h,  r a t s  were  fed for 1 h on  t h e  
R o c k l a n d  diet ,  a n d  t h e n  food was  w i t h d r a w n .  T h e  a n i m a l s  
were  sacr i f iced in  g r o u p s  of th ree ,  e i t he r  i m m e d i a t e l y  a f t e r  
food h a d  b e e n  w i t h d r a w n  or  else 1, 2, a n d  5 h later .  Fo r  
r e su l t s  see Tab le  I I I .  

E n z y m i c  a c t i v i t y  s e e m s  to  inc rease  p rogress ive ly ,  
r e a c h i n g  a m a x i m u m  a t  t h e  5 th  h fol lowing w i t h d r a w a l  
of  food. T h e  a b o v e  v a l u e s  a re  n o t  v e r y  h o m o g e n e o u s ,  a n d  
in seve ra l  e x p e r i m e n t s  (3 o u t  of 5) v e r y  low p r o d u c t i o n  
w a s  obse rved .  

Para l l e l  t e s t s  ca r r ied  o u t  on  h i s t a m i n e  p r e s e n t  in t h e  
pylor ic  p a r t  of t h e  s t o m a c h  g a v e  t h e  fo l lowing resu l t s ,  
u s ing  t h e  f luo r ime t r i c  m e t h o d  of SHORE, BURKHALTER, 
a n d  CorE, c< Fo r  r e su l t s  see T a b l e  IV. 

P. A. SHORE, A. BURKItALTER, and V. H. CoRn JR., J. Pharm. 
exp. Therap. 127, 182 (1959}. 

Table I. Meat 

Fasting 1 h after feeding 2 h after feeding 3 h after feeding 

No. of rats 27 26 28 29 
No. of experiments 6 6 6 6 
tIDA 6.243 4. 3.542 18.845 4. 12.003 18.082 .}~ 6.845 24.729 ! 10.859 
% 100 291.7 i 167.6 316.2 4. 224.5 373.6 4. 177.1 

Table II. Rockland diet 

Fasting 1 h after feeding 2 tl after feeding 3 h after feeding 

No. of rats 24 24 22 24 
No. of experiments 5 5 5 5 
Activity 7.495 4. 6.23 24.222 i 16.943 27.807 4. 2.967 29.035 J: 4.787 
% 100 395.76 4. 198,3 573.26 :£402.41 6t9.72 4.476.09 

Histamine values are calculated as/~glg fresh tissue]3 h. 

Table III 

Fasting 0 h after feeding 1 h after feeding 2 h after feeding 5 h after feeding 

No. of rats 14 15 14 15 14 
No. of experiments 5 5 5 5 5 
Activity 4.395 q- 2.99 10.875 4. 4.97 15.701 4. 3.927 14.483 i 5.514 17.740 4. 8.62 
% 100 309.62 4- 153.8 366.68 4- 98,74 390.16 ± 117.59 496.32 4. 298.472 

Histamine values are calculated as/zg/g tissue/3 h. 

Table IV 

Fasting 0 h after feeding 1 h after feeding 2 h after feeding 5 h after feeding 

No. of rats 16 17 16 17 17 
No. of experiments 6 6 6 6 6 
Histamine ~g/g 15.852 ± 3.191 12.250 -4- 2.917 12.322 4. 2.968 11.985 4. 3.192 16.524 j :  3.543 
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I t  is e v i d e n t  t h a t  h i s t a m i n e  s l ight ly  decreases a f t e r  
feed ing  for  1 to  2 h, and  rises again,  a t  t he  5th  h, t owards  
f a s t ing  values.  

The  conclus ions  d r a w n  f rom the  above  resul ts  are t h a t  
H D A  of t h e  s t o m a c h  undergoes  r ap id  increases in  re- 
sponse  to  refeeding,  a n d  t h a t  the  r e t u r n  to  basa l  va lues  
r equ i r e s  seve ra l  hours .  

T h e  m e c h a n i s m  d e t e r m i n i n g  the  rapid  enzymic  induc-  
t i on  is u n k n o w n .  I t  m a y  be  supposed t h a t  the  increase of 
free h i s t a m i n e  or  else r educ t ion  of i ts  b o u n d  f rac t ion  are 
t h e  t r iggers  of i nduc t ion .  In  fact, t he  concen t r a t i on  of 
t o t a l  gas t r i c  h i s t a m i n e  is reduced 1 h af te r  refeeding. 
P r o b a b l y  t he  d i s t i nc t i on  of gastr ic  h i s t amine  pool in free 
a n d  b o u n d  a m i n e  a t  d i f fe ren t  t imes  of fas t ing and  feeding 
m a y  fu r n i sh  a n  a n s w e r  to  the  above  hypothes is .  

Riassunto. L ' a u t o r e  descr ive  le va r i az ion i  de l l ' a t t iv i t~ t  
i s t id ino decarboss i las ica  nello s t o m a c o  di r a t t o  in fun-  
zione del  r i t m o  digest ivo.  L 'a t t iv i t -~  e n z i m a t i c a  giA a l ia  
1"-2 ~ ora  di r i a l imen taz ione  ~ mo l to  super io re  a que l la  
detlo s tomaco  in condiz ioni  di d igiuno.  C o n t e m p o r a n e a -  
m e n t e  a l l ' a u m e n t o  del l 'a t t iv i t~t  e n z i m a t i c a  si m a n i f e s t a  
r iduz ione  del la  q u a n t i t ~  del la  i s t a m i n a  gas t r ica .  Si pro-  
s p e t t a  l ' ipotes i  che  la l iberaz ione  di  t a l e  a m i n a  sia  
responsabi le  de l l ' i nc r emen to  de l l ' a t t iv i t~ ,  e n z i m a t i c a  os- 
se rva ta .  

A. CASTELLUCCI 

Istituto Farmacobiologico Malesci, Firenze (Italy), 
December 4, 1964. 

N e r v o u s  A c t i v i t y  o f  t h e  F r o g ' s  E p i p h y s i s  C e r e b r l  

i n  R e l a t i o n  t o  I l l u m i n a t i o n  

M a i n t a i n e d  a c t i v i t y  in the  absence  of an  ex te rna l  
s t imu lus  is a c o m m o n  fea ture  of sense organs. While  in 
t h e  i n v e r t e b r a t e  l a te ra l  eye t he  impulse  f requency is re- 
p o r t e d  to  rise w i t h  t he  level  of i l l umina t ion  x, the  discharge 
r a t e  of r e t i na l  gang l ion  cells of the  ca t  changes  wi th  illu- 
m i n a t i o n ,  d e p e n d i n g  on  w h e t h e r  the  on-region or the  off- 
r eg ion  of t h e  r ecep t ive  field is d o m i n a n t  ~,~. In  the  frog's 
op t ic  n e r v e  t h e r e  are,  a m o n g  m a n y  others ,  uni ts  con- 
t i n u o u s l y  ac t ive ,  e v e n  u n d e r  b r i g h t  l ight ;  the i r  ac t iv i ty  is 
inve r se ly  p r o p o r t i o n a l  to  t h e  l ight  in t ens i ty  and  increases 
to  a m a x i m u m  in  d a r k n e s s L  L i g h t  sens i t iv i ty  of indi-  
v i d u a l  n e u r o n s  of t h e  ep iphysea l  s ta lk  (pineal  organ) of 
t h e  f rog ' s  d i e n c e p h a l o n  h a s  r ecen t ly  been  s tudied.  In  
c o n t r a s t  to  w h a t  h a s  been  found  in t he  v e r t e b r a t e  la tera l  
eye, t h e  a c t i o n  of l igh t  on  t h e  f rog 's  d i encepha lon  is on ly  
of one  t ype ,  n a m e l y  caus ing  inh ib i t i on  of the  spon taneous  
d i scha rge  L A t  cessa t ion  of t h e  l igh t  s t imulus ,  th i s  is fol- 
lowed e i t h e r  b y  a r e t u r n  of t h e  spon taneous  discharge 
(low s t i m u l u s  in tens i t ies) ,  b y  a n  off-discharge (moderate  
s t imul i ) ,  o r  b y  a pe r s i s t ing  i n h i b i t i o n  of the  spon taneous  
d i scha rge  ( s t rong  s t imul i )  wh ich  m a y  las t  for m a n y  
seconds s 

In the present experiments, the impulse activity of 
single elements of the frog's epiphyseal stalk has been re- 
corded by means of microelectrodes under steady lighting 
condi t ions .  T h e  e x p e r i m e n t  s t a r t e d  w i t h  t h e  m e a s u r e m e n t  
of  t h e  abso lu t e  t h r e s h o l d  in  p r e p a r a t i o n s  which  h a d  been  
d a r k - a d a p t e d  for a t  leas t  2 h L T h e n  the  d iencepha lon  was 
exposed  to  c o n s t a n t  l igh t s  of several  in tens i t ies  f rom zero 
t o  t h e  h i g h e s t  ob t a inab l e .  Af ter  some minu t e s  (usually 5) 
of l igh t  a d a p t a t i o n  to  each  in tens i ty ,  t he  spon taneous  
d i scha rge  was  recorded  a n d  its f requency  was measured.  
l~igure 1 i l lu s t r a t e s  t h e  electr ical  ac t iv i ty  of a single un i t  
of t h e  f rog 's  p inea l  s t a lk  d u r i n g  darkness  and  in response 
to  s t e a d y  i l l u m i n a t i o n  of severa l  intensi t ies .  Dur ing  dark-  
ness  a n d  a t  a low level  of i l lumina t ion ,  t he  f requency of 
impul ses  is h igh.  I t  decreases  to  a b o u t  5 0 ~  if t he  illu- 
m i n a t i o n  is increased  to 3.2 • 10 -~ lm/mL At  7.9 lm /m ~ no 
impulses  can  he  seen. At  t he  end  of i l lumina t ion  of th i s  
i n t ens i ty ,  impulse  a c t i v i t y  sudden ly  reappears  (Figure 1, 
l owermos t  record) .  F o r  severa l  uni t s  of the  ep iphysea l  
s t a l k  i n v e s t i g a t e d  ill t h i s  way,  t he re  are ind iv idua l  dif- 
ferences  of t h e  abso lu t e  f r equency  of the  m a i n t a i n e d  

ac t iv i ty  in the  d a r k - a d a p t e d  s ta te ,  r a n g i n g  f rom 4 to 10 
per  sec. However ,  t h e  re la t ive  change  of f r equency  w i t h  
r ising i l l umina t ion  is a b o u t  t h e  same for all un i t s  inves t i -  
ga ted  (Figure 2). A t  low levels of l ight  a d a p t a t i o n ,  10 -~ 
to 10 4 lm/m=, a smal l  (4 to 1 2 ~ )  rise of f requency,  as 
compared  to the  s t e a d y  d ischarge  in t h e  dark ,  can  be  
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Fig. 1, Microelectrode recording, by means of a steel needle elec- 
trotytically sharpened and insulated except at the tip, of a single 
excitable unit, probably ganglion cell, of the epiphyseal stalk of 
Rana esculenta in the dark (upper record) and at different levels of 
illumination (intensities as given). The effect of sudden termination 
of the light stimulus is shown in the lowermost record. Note the 
strong change of size of the individual spike at different frequencies 
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