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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 t he  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 rn 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 .  
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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 m i nu 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) .  Fo 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 he  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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seen.  A t  h i g h e r  in t ens i t i e s  t h e  r e l a t ive  decl ine  of fre- 
q u e n c y  is a l m o s t  t h e  same  for al l  un i t s  i nves t i ga t ed .  No 
impu l se  a c t i v i t y  has  b e e n  found  w i t h  l igh t  a d a p t a t i o n  of 
m o r e  t h a n  10 l m / m  ~. 

T h e  r ange  of i l l u m i n a t i o n  o v e r  w h i c h  changes  of im-  
pulse  a c t i v i t y  of t h e  e p i p h y s e a l  s t a l k  occur  seems  to  be  
con f ined  to  t h e  scotopic  level.  However ,  t h e  i l l u m i n a t i o n  
g iven  a b o v e  refers  to  t h e  sur face  of t h e  exposed  d ience-  
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Fig. 2. Plot of the steady discharge (relative values) of single photo- 
sensitive elements of the frog's epiphysis eerebri at different levels 
of light adaptation. Measurements proceeding from dark to light 
adaptation in steps of 0.6 log units. Values after 2 h dark adaptation 
equal to 100%. Four different elements depicted by different 

symbols. 

p h a l o n  a f t e r  r e m o v a l  of t h e  sk in  a n d  t h e  skull .  Af te r  
a l lowance  is m a d e  for  t h e  loss of l i gh t  a b s o r b e d  b y  t h e  
t i ssues  of t he  head ,  t h e  a b o v e  va lues  shou ld  be  sh i f t ed  b y  
a b o u t  3 tog u n i t s  t o w a r d s  h i g h e r  i n t ens i t i e s  5. T h u s  com-  
p le te  i n h i b i t i o n  of t h e  n e r v o u s  d i scha rge  of t h e  p inea l  
o rgan  in s i tu  does  occur  u n d e r  n a t u r a l  l i gh t i ng  c o n d i t i o n s  
a b o v e  1000 l m / m  2, t h e  a b s o l u t e  t h r e s h o l d  be ing  of t h e  
o r d e r  of 0.01 l m / m  ~, i.e. q u i t e  c o m m o n  l i g h t i n g  cond i t ions .  
Recen t ly ,  s imi la r  va lues  h a v e  been  found  for  t h e  d a r k e n -  
ing  r e a c t i o n  of frog t a d p o l e s  d e p r i v e d  of t h e i r  l a t e r a l  
eyes ~. 

Zusammen]assung. Die p r o x i m a l e  Anlage  des l i c h t e m p -  
f i nd l i chen  P i n e a l o r g a n s  a d u l t e r  A n u r e n  zeigt  e ine  D a u e r -  
ak t iv i tXt ,  d ie  d u t c h  B e l i c h t u n g  g e h e m m t  wird.  Die m i t  
Hi l fe  yon  S t a h l m i k r o e l e k t r o d e n  b e s t i m m t e  a b s o l u t e  
Schwel le  e inze lne r  N e u r o n e  des  Organs  I iegt  zwischen  
10 -~ u n d  10 -6 l m / m  2. Bei B e l i c h t n n g  v e r m i n d e r t  s ich  die 
I m p u l s f r e q u e n z  de r  D a u e r a k t i v i t ~ t  l i nea r  m i t  d e m  Loga-  
r i t h m u s  de r  Be ieuch tungss t / i rke .  Der  H a l b w e r t  de r  E n t -  
l a d u n g s f r e q u e n z  l ieg t  be i  10 -~ lm /m 2. O b e r h a l b  10 lm/ In  ~ 
i s t  ke ine  Impu l sak t iv i t~ t t  zu b e o b a c h t e n .  
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A c u t e  T o x i c i t y  a n d  E l i m i n a t i o n  o f  P h e n o l  I n -  

j e c t e d  i n t o  F i s h  (Caras s iu s  a u r a t u s  L . )  

Accord ing  to  MAICKEL e t  al.1 t h e  ab i l i t y  to  c o n j u g a t e  
p h e n o l s  (pheno lph tha l e in s ,  8 - hyd r oxyqu i no l i ne ,  cc-naph- 
t h o l  or  p - n i t t o p h e n o l )  w i t h  e i t h e r  g lucuron ic  or  su lphur i c  
acid seems to  be  c o m p l e t e l y  l ack ing  in  f ish (goldfish, 
p e r c h ' ) .  Doses of t he se  p h e n o l s  as low as 0.5 m g / k g  are 
o f t en  f a t a l ;  f ish p laced  in  so lu t ions  of 10 p p m  of pheno l s  
a b s o r b e d  e n o u g h  of t h e  pheno l s  t h r o u g h  t i le  gills to  be  
tox ic  in  4 -8  h,  whe reas  frogs were  f o u n d  to  excre te  
9 0 - 9 5 %  of a 5 m g  dose  of pheno l s  as c o n j u g a t e d  com-  
p o u n d s  w i t h i n  48 h a f t e r  a d m i n i s t r a t i o n .  KUHN a n d  
I~OECKE 4, however ,  o b s e r v e d  t h a t  c o n c e n t r a t i o n s  of 
p h e n o l  ( h y d r o x y b e n z e n e )  u p  to  1 : 5 0 0 0 0  were  t o l e r a t e d  
b y  goldf ish w i t h o u t  u n t o w a r d  effects :  in  t h e  p resence  of 
h i g h e r  c o n c e n t r a t i o n s  t h e  gills ac t  m a i n l y  as p o i n t  of 
e n t r y  of t h e  poison,  u n d e r g o i n g  m i n o r  damage ,  a n d  t h e  
t r u e  tox ic  effects  are  p r o d u c e d  on  o t h e r  organs .  I n  te r res-  
t r i a l  v e r t e b r a t e s  (frog, mouse ,  ra t ,  guinea-pig ,  a n d  r a b b i t )  
t h e  M L D  (min imal  l e t h a l  dose) of p h e n o l  s.c. is r e p o r t e d  
to  be  300-550 m g / k g  5. 

F o r  o u r  e x p e r i m e n t s ,  h e a l t h y  we l t - acc l ima t ized  goldf ish  
(Carassius auratus h ) ,  we igh ing  10 to  15 g, were  k e p t  in  
r u n n i n g  f resh  wa te r ,  t e m p e r a t u r e  16-18°C.  A 5 %  solu-  
t i on  of p h e n o l  ( h y d r o x y b e n z e n e )  in  w a t e r  was  used ;  t h e  
in jec t ions  were  a d m i n i s t e r e d  in  t h e  m u s c u l a r  masses  of 
t h e  t a i l ;  a gent le  p ressure  was  he ld  a t  t h e  i n j ec t i on  p o i n t  
for  a s h o r t  t ime.  

To d e t e r m i n e  t h e  a c u t e  tox ic i ty ,  50 a n i m a l s  in  g roups  of 
f ive were  i n j e c t e d  i .m. w i t h  d i f f e ren t  doses  of p h e n o l  a n d  
o b s e r v e d  for  4 days .  The  M L D  of p h e n o l  was  f o u n d  to  be  
230 mg/kg .  T h e  tox ic  effects  n o t e d  were  exc i t a t ion ,  fol- 
lowed b y  depress ion,  loss of l ocomoto r  coord ina t ion ,  a n d  
e v e n t u a l l y  convu l s ions  a n d  dea th .  

A n o t h e r  12 a n i m a l s  were  i n j ec t ed  i.m. w i t h  a s t a n d a r d  
dose of 200 m g / k g  of p h e n o l  a n d  i m m e d i a t e l y  p laced  each  
in to  a s e p a r a t e  j a r  c o n t a i n i n g  a v o l u m e  of f resh w a t e r  20 
t i m e s  t h e  w e i g h t  of t h e  an imal .  Con t ro l  fishes,  also 12 in 
n u m b e r ,  were  a d m i n i s t e r e d  sa l ine  for  f ish 6 a n d  he ld  in a 
s imi l a r  m a n n e r .  E v e r y  30 min ,  for  t h e  f i r s t  4 h,  a sma l l  
s a m p l e  of t h e  w a t e r  was  t a k e n  f rom each  jar .  F r ee  pheno l s  
were  d i r ec t l y  d e t e r m i n e d  w i t h  GIBB's r e a g e n t  7 colori-  
me t r i ca l ly .  T o t a l  (free + c o n j u g a t e d )  pheno l s  were  de te r -  
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