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decomposes to give 4-hydroxydiphenylamine and di- 
phenylamine under the conditions used in the acidic and 
enzymatic hydrolysis. Although diphenylamine was not  
detected in the urine hydrolysates, it  is uncertain whether 
the original urine contains conj ugates of the 4-hydroxy- or 
the N-hydroxy-compound or both. 

A male rabbit  was dosed orally with an aqueous sus- 
pension of 5 g of diphenylamine in divided doses of 1 g 
over a period of nine days. 4-Hydroxydiphenylamine and 
trace amounts of 2-hydroxydiphenylamine and of di- 
phenylamine could be detected in ether extracts of the 
unhydrolysed urine. Hydrolysis of the ether extracted 
urine with ~-glucuronidase also gave these compounds, 

The potassium salt of the sulphate ester of 4-hydroxy- 
diphenylamine was isolated from rabbit  urine in the fol- 
lowing manner.  After t reatment  of the urine with lead 
subacetate and removal of the excess lead with hydrogen 
sulphide, the filtrate was adjusted to pH 7 and concen- 
trated to small volume under reduced pressure. On cooling 
the concentrated extract deposited a crystalline com- 
pound which was recrystallized from alcohol containing a 
small amount  of aqueous potassium hydroxide. This sub- 
stance was identified as follows. (a) Preliminary tests 
showed the presence of nitrogen, sulphur, and potassium 
and hydrolysis with hydrochloric acid gave 4-hydroxy- 
diphenylamine. (b) The infra-red and ultra-violet spectra 
of this compound (Found: C, 45.77; H, 3.32; N, 4.10. 
Cx2H10NO, S K .  1/,H20 requires C, 46.13; H, 3.22; N, 
4.48) showed a general similarity to 4-hydroxydiphenyl- 
amine, (c) Careful examination of the infra-red spectrum 
in acetonitrile showed a weak band at 3350 em -1, charac- 
teristic of - N H -  adsorption and almost identical to a band 
obtained with authentic diphenylamine (3355 cm-1). The 
nuclear magnetic resonance spectrum in dimethylforma- 
mide showed the exchange of active hydrogen and the 
presence of nine aromatic protons when the sample was 
treated with deuterium oxide, which further substantiates 
the existence of a free - N H -  grouping in the molecule and 
shows that  the phenolic substi tution occurs on the ring. 

The structure of this compound was confirmed by syn- 
thesis according to the method of FEIGENBAUM and NEU- 
BERGL The  infra-red spectrum of the synthetic material 
(Found: C, 44.61; H, 3.97; N, 3.93. C1,H10NO4SK. HzO 
requires C, 44.84; H, 4.05; N, 4.36) was identical with tha t  
of the metabolite. Since the melting point  of this sulphate 
ester was not characteristic, the S-benzyl-iso-thiuronium 
salt of both the synthetic compound (m.p. I19-121°C) 

and the metabolite (m.p. 118-120°C) was prepared. No 
depression in melting point occurred on admixture of the 
two salts and the infra-red spectra were identical. 

The isolation of the potassium salt of the sulphate ester 
of 4-hydroxydiphenylamine indicates direct hydroxyla- 
tion of the aromatic ring followed by conjugation. If the 
sulphate ester of N-hydroxydiphenylamine were formed, 
followed by rearrangement either in vivo or during the 
isolation procedure, the ortho isomer would be expected 
by analogy with the rearrangement of phenylhydroxyl- 
amine-o-sulphonic acid under acidic conditions to 0- 
aminophenol and o-aminophenyl hydrogen sulphate in 
vitro s. Phenylhydroxylamine-N-sulphonic acid has been 
shown to rearrange to p-aminophenol and p-aminophenyl 
hydrogen sulphate under  acid conditions in vitro 8, and 
this sulphate ester could potentially arise from such a re- 
arrangement. However, direct conjugation of the aroma- 
tic amino group with sulphuric acid is not  a common 
reaction in vivo. Experiments are in progress to quanti-  
tat ively determine the metabolism of diphenylamine in 
the rat  and rabbi t  and to determine whether N-hydroxyla- 
t ion occurs by isolation and characterization of the glu- 
curonide fraction. 

Zusammen/assung. Nach oraler Verabreichung von Di- 
phenylamin wurde das Kaliumsalz des 4-Oxydiphenyl- 
aminsulfatesters aus dem Harn des Kaninchens isoliert. 
Die enzymatische Hydrolyse des Kaninchenharns ergab 
kleine Mengen von 2-Oxydiphenylamin, die mit  Hilfe yon 
Diinnschicht-Chromatographie identifiziert wurden. Bet 
der Rat te  gelang nach intraperitonealer Verabreichung 
yon Diphenylamin bet enzymatischer und saurer Hydro- 
lyse des Harns der chromatographische Nachweis des 4- 
Oxydiphenylamins als Hauptprodukt  der Umwandlung. 
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E f f e c t  o f  F e e d i n g  B e n z p y r e n e  o n  
R e p r o d u c t i o n  in  t h e  R a t  1 

SAVKUg et al. ~,3 have studied the effect of methyl- 
cholanthrene on the developing mouse embryo. They in- 
jected methylcholanthrene directly into the embryonic 
fluid of 10-day-old embryos and observed abnormalities 
at  bir th and resorption of other embryos. In  studies in 
which benzpyrene crystals either were mixed with food or 
given by capsule to dogs, mice, chickens, ducks and cock- 
roaches 4-7, a blue fluorescence of the skin and viscera oc- 
curred. Benzpyrene was demonstrated spectrophoto- 
metrically in the tissues. The blue fluorescence rapidly 
regressed when the benzpyrene was discontinued. In the 
first experiment with chickens, the eggs developed a 
bluish fluorescence and were infertile. However, in later 

studies the eggs were fertile s. In  view of the apparent ef- 
fect of benzpyrene on the fertility of eggs, an experiment 
was devised to s tudy the effect of benzpyrene on preg- 
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n a n c y  in  t he  r a t .  Our  o b s e r v a t i o n s  are  r e p o r t e d  a t  th i s  
t ime.  

Methods and Material. T h e  r a t s  were  v i rg in  females  90 
days  of age o b t a i n e d  f rom t h e  H o l t z m a n  R a t  C o m p a n y .  
S ix  ma les  of p r o v e n  fe r t i l i ty  a n d  of t h e  s ame  s t r a i n  were  
used.  T h e  con t ro l  a n i m a l s  were  fed P u r i n a  l a b o r a t o r y  
chow. T h e  e x p e r i m e n t a l  g roup  was  fed  l a b o r a t o r y  c h o w  
to  w h i c h  was  a d d e d  1 m g  of b e n z p y r e n e  pe r  g r a m  of food. 
T h e  t e c h n i q u e  for p r e p a r i n g  t h i s  r a t i o n  h a s  b e e n  des-  
c r ibed  ~. Food  a n d  w a t e r  were g i v e n  ad libitum. T h e  r a t s  
were k e p t  e i t he r  in  i n d i v i d u a l  cages or  in  sma l l  g roups .  A 
ma le  was p laced  w i t h  a female  on  t he  e v e n i n g  of p roes t rus  
a n d  r e m o v e d  on  t he  fol lowing morn ing .  I f  spe rms  were 
f o u n d  in  t h e  e s t rus  s m e a r  on  t h e  m o r n i n g  a f t e r  m a t i n g ,  i t  
was  cons idered  as d a y  1 of p r e g n a n c y .  

T h e  r a t s  were weighed  a t  i n t e r v a l s  d u r i n g  t h e  exper i -  
m e n t .  V a g i n a l  s m e a r s  were  m a d e  for 11 d a y s  before  t h e  
r a t s  were  p l aced  on  t h e  b e n z p y r e n e - c o n t a i n i n g  food in 
o rde r  to  e l i m i n a t e  a n y  a n i m a l s  w i t h  a b n o r m a l  cycles.  
R e g u l a r  cycles  were o b s e r v e d  in  all  t h e  ra ts .  

D u r i n g  t he  e x p e r i m e n t  t he  r a t s  were  o b s e r v e d  for  
f luorescence  w i t h  a n  U V - l a m p  (Aloe No. 52140, UV-  
m i n e r a l i g h t ,  h i g h  i n t ens i t y ,  long  wave,  3660 A). T h e  
v i sce ra  were  o b s e r v e d  s imi la r ly  w h e n  t h e  r a t s  were killed. 
A c o m p l e t e  a u t o p s y  was m a d e  on  each  an imal .  Mul t ip le  
sec t ions  were  r e m o v e d  for h is to logic  s tudy .  These  t i s sues  
were f ixed r o u t i n e l y  in a 4 %  so lu t ion  of fo rma ldehyde .  
P a r a f f i n  sec t ions  were p r e p a r e d  a n d  s t a i n e d  r o u t i n e l y  
w i t h  h e m a t o x y l i n  a n d  eosin. 

Results. Experiment 1 : T h e r e  were 8 females  fed t h e  
b e n z p y r e n e - c o n t a i n i n g  r a t i o n  a n d  6 t he  l a b o r a t o r y  chow. 
The  ave rage  w e i g h t  of the  con t ro l  g roup  was  220 g a n d  
t h e  t e s t  g roup  227 g. T h e  females  in  t h e  con t ro l  g r o u p  
were  m a t e d  w i t h  b e n z p y r e n e - f e d  ma les  a n d  t h e  benz -  
p y r e n e - f e d  females  were m a t e d  w i t h  t h e  con t ro l  males .  

Daily- v a g i n a l  smea r s  were  r eco rded  for  e ach  a n i m a l  for  
a 28-day  pe r iod  b e g i n n i n g  on  t h e  f i r s t  d a y  of t h e  feeding  
of benzpy rene .  D u r i n g  t h i s  28-day  pe r iod  al l  r a t s  of b o t h  
groups ,  w i t h  one  excep t ion ,  c o n t i n u e d  to  e x h i b i t  r egu la r  
e s t rous  cycles. The  6 con t ro l  a n i m a l s  h a d  a t o t a l  of 36 
d a y s  of e s t rus  a n d  t h e  8 an ima l s  of t h e  t e s t  g roup  48 d a y s  
of es t rus .  The  on ly  i r r egu la r i t y  in  t he  cycles occur red  in 
one of t he  r a t s  of t he  t e s t  g roup  t h a t  showed  a 12-day  
d ies t rous  per iod.  T h i s  was  i n t e r p r e t e d  as a pe r iod  of 
p s e u d o p r e g n a n c y  a n d  i t  was  p r o b a b l y  i nduced  b y  t h e  
t r a u m a  of t h e  v a g i n a l  s m e a r  p rocedure .  

Fo l lowing  these  obse rva t ions ,  t h r e e  successful  m a t i n g s  
were o b t a i n e d  w i t h i n  a t w o - w e e k  pe r iod  a m o n g  t h e  6 
con t ro l  f emales  a n d  5 successful  m a t i n g s  a m o n g  t h e  8 fe- 
ma les  fed benzpyrene ,  I n  a d d i t i o n  to  t h e  p resence  of 
s p e r m  in  t h e  v a g i n a l  smear ,  successful  p r egnanc i e s  in  
t he se  a n i m a l s  were  s ignaled  b y  t h e  onse t  of c o n t i n u o u s  
d ies t rous  v a g i n a l  smears .  T h e  3 p r e g n a n t  a n i m a l s  in  t h e  
con t ro l  g roup  showed  t he  usua l  o u t w a r d  s igns  of a d v a n c -  
ing  p r e g n a n c y  a n d  al l  de l ivered  t h e i r  l i t t e r s  w i t h o u t  diffi-  
c u l t y  on  the  22nd  d a y  of p r egnancy .  These  3 females  h a d  
l i t t e rs  of 3, 6 a n d  11 y o u n g  a n d  all  of t h e  y o u n g  a p p e a r e d  
n o r m a l  grossly.  ~ r h e n  f i rs t  obse rved ,  all  pups  were al ive 
excep t  for one  w h i c h  was  e i t he r  s t i l l bo rn  or d ied  soon  a f t e r  
dehve ry .  

O~ t h e  5 females  w h i c h  b e c a m e  p r e g n a n t  in  t h e  benz -  
py rene - f ed  g roup  on ly  one  del ivered .  Th i s  a n i m a l  deli-  
v e r e d  4 p u p s  o n  t h e  23rd d a y  of p r e g n a n c y  a n d  on ly  2 of 
these  were b o r n  alive.  One  of t he  s t i l l bo rn  p u p s  was  
gross ly  m a l f o r m e d  (Figure) ,  The  o t h e r  3 a p p e a r e d  n o r m a l  
grossly,  a l t h o u g h  t h e y  were  small .  One  of t he  2 s u r v i v i n g  
p u p s  was ki l led a n d  t h e  o t h e r  one  was  le f t  w i t h  t h e  
m o t h e r .  Th i s  l a t t e r  p u p  died,  obv ious ly  of s t a r v a t i o n ,  
t h r e e  days  a f t e r  b i r th .  T h e  m o t h e r  showed  no  s igns of 

l ac t a t ing .  T h r e e  of t h e  r e m a i n i n g  4 p r e g n a n t  females  in  
t h i s  g r o u p  de l ive red  n o  young ,  a l t h o u g h  v a g i n a l  b l eed ing  
was  obse rved  in  each  r a t  on  t h e  23rd or  24 th  d a y s  of 
p r e g n a n c y .  D u r i n g  t h e  l a t t e r  h a l f  of p r e g n a n c y  i t  was  
c lear  f rom o u t w a r d  a p p e a r a n c e s  t h a t  t he se  a n i m a l s  wou ld  
n o t  de l ive r  n o r m a l  l i t ters .  A h y s t e r e c t o m y  was  p e r f o r m e d  
o n  t h e  f i f th  a n i m a l  o n  t h e  2 0 t h  d a y  of p r e g n a n c y  a n d  6 
fe tuses  w h i c h  a p p e a r e d  gross ly  n o r m a l  were  r e m o v e d .  

Experiment 2: After  t h e  l i t t e r s  were  w e a n e d  t h e  t h r e e  
co n t ro l  females  were m a t e d  a second  t ime.  I n  t h i s  exper i -  
m e n t  t h e  6 con t ro l  females  were  m a t e d  w i t h  co n t ro l  
males .  T h r e e  successful  m a t i n g s  were o b t a i n e d  in  t h e  
g roup  of con t ro l  females.  Ma t ings  were  m a d e  b e t w e e n  
b e n z p y r e n e - f e d  ma les  a n d  7 b e n z p y r e n e - f e d  females ;  how-  
ever,  on ly  2 p regnanc i e s  resul ted .  D u r i n g  a two-week  
pe r iod  of t i m e  p r io r  to  these  ma t ings ,  all  of t h e  females  
(wi th  t h e  excep t ion  of one b en zp y ren e - f ed  a n i m a l  w h i c h  
n o w  lacked  u t e r u s  a n d  o;varies) c o n t i n u e d  to  e x h i b i t  
r egu la r  es t rous  cycles. 

Af t e r  t h e  t e r m i n a t i o n  of t h i s  second e x p e r i m e n t ,  2 of 
t h e  3 p r e g n a n t  c o n t r o l  a n i m a l s  de l ivered  8 a n d  11 n o r m a l -  
a p p e a r i n g  pups .  T h e  t h i r d  a n i m a l  was  ki l led o n  t h e  2 0 t h  
d a y  of p r e g n a n c y  a n d  h a d  10 n o r m a l  fetuses.  B o t h  of  t h e  
b e n z p y r e n e - f e d  females  t h a t  b e c a m e  p r e g n a n t  were  k i l led  
on  t h e  22nd d a y  of t h e i r  p regnanc ies .  T h e  e x p e r i m e n t  
was  t e r m i n a t e d  a t  th i s  t i m e  a n d  a n  a u t o p s y  was ca r r i ed  
o u t  on  all  of t h e  animals ,  e x c e p t  for two p r e g n a n t  females  
in  t h e  con t ro l  group.  

A t  a u t o p s y  i t  was  f o u n d  t h a t  fe ta l  r e so rp t ion  h a d  oc- 
cu r red  in  one  of t h e  p r e g n a n t  females  in  the  b e n z p y r e n e -  
fed g roup ;  t h e  o t h e r  f emale  h a d  4 dead  fe tuses  in  t h e  
r i g h t  u t e r ine  horn .  T h i s  was  in  c o n t r a s t  to  t h e  p r e g n a n t  
a n i m a l  in  t h e  con t ro l  g roup  t h a t  showed  10 l iv ing a n d  
n o r m a l - a p p e a r i n g  fe tuses  in  t h e  u t e r i n e  horns .  

UV-Fluorescence. N o r m a l l y  t h e  sk in  of  t h e  r a t  h a s  a 
f a i n t  b lue  f luorescence,  wh i l e  t h a t  of r a t s  fed b e n z p y r e n e  
f luoresces a deep  blue.  T h e  v i sce ra  of n o r m a l  r a t s  d id  n o t  
fluoresce, b u t  t h e  v i sce ra  of r a t s  fed b e n z p y r e n e  were  
blue,  T h e  liver,  lungs,  a n d  tes t ic les  of  t h e  g roup  fed benz-  
p y r e n e  f luoresced a l i gh t  b lue  color ;  however ,  t h e r e  was  
no  f luorescence of  t h e  h e a r t  or  spleen.  T h e  f i rs t  p o r t i o n  of 
t h e  s t o m a c h  in t h e  t r e a t e d  g roup  of r a t s  f luoresced a deep  
blue, whi le  t h e  s t o m a c h  of t h e  con t ro l s  f luoresced red.  

One  r a t  fed b e n z p y r e n e  was  ki l led on  t h e  23rd d a y  of 
p r egnancy .  The re  were 4 dead  pups  in t h e  r i g h t  a n d  none  
in t h e  lef t  h o r n  of t h e  u te rus .  T h e  a m n i o t i c  f lu id  was  
b lood- t inged .  T h e  p u p s  were  b lue -b lack  in  color a n d  were 
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The mother was fed benzpyrene during the period of gestation. Four 
pups were delivered on the 23rd day of pregnancy. One pup was mal- 
formed, one either was a stillborn or died shortly after birth, and two 
were normal. These pups were smaller than pups from a female fed 

the control ration. 



226 Br~.ves communications - Kurze Mitteitmlgen EXPERIENTIA XX/4 

edematous .  W h e n  observed wi th  UV-l igh t  the  uter ine  
wall, the  placenta,  the  fetal  membranes  and the  pups 
fluoresced blue, while the p lacenta  f rom a normal  ra t  had  
a red fluorescence. 

Pathologic Study, There were no tumors  observed in 
this  group of rats.  The  6 non-pregnan t  females t h a t  had  
been fed the  chow conta in ing  benzpyrene for 3 x/2 mon ths  
averaged 253 g, while the  3 non-p regnan t  controls aver-  
aged 270 g. No signif icant  differences were observed  
his tological ly  in the ovaries,  adrenals  or  p i t u i t a ry  gland 
of the  t r ea ted  and the  control  groups of rats .  Severa l  of 
the rats  had  an acute  and chronic  pneumoni t i s .  No 
pathologic  changes were observed in the  viscera  of the 
benzpyrene- t rea ted  ra ts  t h a t  could be  associated wi th  
this hydrocarbon.  No a t t e m p t  was made  in this  s tudy  to 
observe f luorescence in the  cells of t he  benzpyrene- t r ea ted  
rats, and no signif icant  histologic lesions were  observed.  

Discussion. I t  m a y  be concluded f rom this expe r imen t  
t h a t  t he  feeding of benzpyrene  to ra t s  does no t  interfere  
wi th  the  ovar ian  cycles, ovula t ion,  fert i l izat ion,  or  im- 
p l an t a t i on ;  however ,  i t  does h a v e  a deleter ious effect  on 
embryon ic  deve lopment .  I t  m a y  interfere  wi th  lac ta t ion,  
a l though  more d a t a  is needed to establish this  point.  

Only  one pup  was observed to be  mal formed.  Th is  ab-  
no rma l i ty  m a y  or m a y  no t  be re la ted to the  presence of 
th is  hydrocarbon .  I n  several  of t he  pregnancies  t he  fetuses 
appa ren t ly  died and were absorbed.  The  fetuses r emoved  
a t  au topsy  were dead in one female fed benzpyrene.  These 
observat ions  would  suppor t  the  opinion t h a t  e i ther  benz-  
pyrene  or  a metabol i te  m a y  be le thal  for deve lop ing  em-  
bryos.  

The  blue f luorescence as observed  in the  viscera  of the  
ra ts  fed benzpyrene  is s imi lar  to t h a t  previous ly  described 
in ducks,  chickens,  dogs, mice,  and cockroaches  fed benz-  
pyrene4-L I t  is no t  known at  this  t ime  whe ther  this  b lue  
fluorescence results f rom the  presence of benzpyrene  or a 
metabol i te .  I n  previous  s tudies of mice fed large amoun t s  
of benzpyrene  the  l iver  and kidneys  were blue and benz- 
pyrene  was demons t ra t ed  spec t rophotomet r ica l ly .  

The  fetuses f rom mothers  fed benzpyrene  had  a blue 
fluorescence. The  uter ine  wall, fe ta l  membranes  and the 
p lacen ta  likewise f luoresced blue, while s imilar  t issues in 
rats  fed the  control  ra t ions had  a red fluorescence. The  
agen t  responsible  for this b lue  f luorescence is t r ansmi t t ed  
th rough  the  mi lk  to the  young  mouse  4. 

Obvious ly  the  a m o u n t  of benzpyrene  fed to this  group 
of ra ts  is excessive. W e  have  no t  observed,  however ,  any  
evidence of toxic i ty ,  o ther  t h a n  in the  developing em- 
bryo. W m T ~  and WroTE s in 1939 expressed the  opinion 
t h a t  cer ta in  of the  carcinogenic hydrocarbons  were tox ic  
and suggested t h a t  the  g rowth- inh ib i to ry  substances 
exer t  the i r  effects  by  the  product ion  of a specific defi- 
c iency in the  sul fur-conta ining amino  acids, p robab ly  

th rough  the  requ i rements  of the  organism for organic sul- 
fur in the  form of cyst ine and methionine ,  for de tox ica t ion  
mechanisms.  

RIGDON and  G I A ~ K O S  ° observed  a loss of we igh t  in 
mice fed me thy lcho lan th rene ,  pyrene,  an thracene  and 
benzpyrene.  This  loss of we igh t  was shown to  be re la ted to  
the  a m o u n t  of food consumed.  Mice a te  l i t t le  of the  food 
conta in ing  large amoun t s  of these hydrocarbons .  No 
pathologic  changes were observed  in t he  viscera  of t he  
mice fed benzpyrene  and methy lcho lan th rene .  The  ra ts  
fed benzpyrene  in t he  present  expe r imen t  had  no pa tho-  
logic changes  t h a t  we could associate wi th  a tox ic  effect  
resul t ing f rom the  benzpyrene.  HADDOW and ROmNSON ~0 
and  HADDOW et  al. n d id  n o t  observe his tologic  changes 
in the  liver, spleen, k idney,  bone marrow,  adrenals,  or  
t hy ro id  of mice g iven  benzpyrene  in t raper i toneal ly .  

PAYNE 1~ in jec ted  ra ts  in t raper i tonea l ly  wi th  benz-  
pyrene  and observed  cysts in the  ovary ,  endomet r ia l  
hyperp las ia  of the  uterus,  and the  d e v e l o p m e n t  of m a m -  
m a r y  adenocarc inomata .  The  in ters t i t ia l  (Leydig) cells 
were  comple te ly  absent  excep t  in those animals  where 
in ters t i t ia l  cell a d e n o m a t a  occurred.  CRAMER and HORN- 
ING 13 ~ound no changes in the  endocrine organs of mice 
pa in ted  w i t h  benzpyrene.  LARIONOW 14 observed  changes 
in the endocrine organs of mice pa in ted  wi th  benzpyrene  
t h a t  were s imilar  to those occurr ing in old age. PEACOCK 15 
d id  no t  observe  a n y  benzpyrene  in the  developing  mouse 
embryo  when p regnan t  mice were in jec ted  in t r avenous ly  
wi th  benzpyrene.  

Rdsumd. Lorsque  des rats  sont  soumis ~ une di%te fiche 
en  benzopyr~ne,  leurs embryons  p e u v e n t  d6g4nerer e t  
~tre r4sorb6s. Le p lacen ta  et  les membranes  f~tales ont  
une  f luorescence bleue.  Normalemen t ,  ces m~mes tissus 
on t  une  fluorescence rouge. 
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S l o w  P e r i o d i c i t y  in  t h e  D a r k  D i s c h a r g e  
of  R e t i n a l  U n i t s  

During  exper iments  concerned wi th  the s ta t i s t ica l  pa ra -  
meters  of re t ina l  discharge under  condi t ions  of comple te  
da rk  adapta t ion ,  an  a lmos t  regular  per iodic  firing pa t t e rn  
was somet imes  observed in re t ina l  gangl ion ceils. 

Cerveau isoH cats (postcollicular t ransect ion)  were used. 
E y e  m o v e m e n t s  were p reven ted  by a curare-l ike drug  

(Sincurarine,  Farmi ta l ia )  and the  an imal  was ma in t a ined  
under  art if icial  respirat ion.  The  cornea  was excised and  
the  lens ablated.  A steel  microetectrode 5-10 ~ in dia- 
me te r  was in t roduced  into  the re t ina  by a mic romanipu la -  
tor.  Ti le  potent ia ls  p icked up  in this  w a y  were ampl i f ied  
and recorded on a mul t i channe l  magne t ic  tape,  A m p e x  
F .M.  1107 wi th  band pass fil ters set  Srom 0 to  5000 cps. In  
some of the  prepara t ions  E E G  ac t iv i ty  and ar ter ia l  blood 
pressure were controlled.  


