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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.  



15. IV. 1964 Brevi eomunicazioni - Brief Reports 227 

I n  a n u m b e r  of exper iments ,  t h e  firing of t he  da rk  
adap ted  cells was observed  to  f luctuate ,  d isappear ing  and 
reappear ing  wi th  a cer ta in  per iodici ty .  The  t ime  course of 
these  f luc tuat ions ,  t h a t  is the  'per iod '  of these  re t ina l  
neurons,  was somet imes  of  a few seconds, i.e. of  the  order  
of t h a t  observed  in previous  exper iments  on conger-eels ~, 
frogs~,~ and cats  ¢,~. F requen t ly ,  however ,  we found a 
surpris ingly slow per iodici ty ,  of the  order  of a few and 
even  of several  minutes .  

The  discharge of the  three  re t ina l  units, recorded in the  
Figure  lasted f rom 1 ~/~-2 min  (A, C) and was in t e r rup ted  
by periods of silence (B) which persis ted for 30-35 sec 
(in the  F igure  the hor izonta l  bar  represents  30 msec, while 
t he  vo l t age  ca l ibra t ion  is 100 ~zv). This  per iodic  ac t i v i t y  
went  on regular ly  t h roughou t  t he  t ime  of record ing  (2 h). 
In  o the r  exper iments ,  the  'per iod '  of the  re t ina l  un i t  was 
still  longer :  up  to 5-6 min  and in one case up  to  20 min.  
Obvious ly  we considered only  those  exper iments  where  
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this  a l t e rna t ion  of a c t i v i t y  was regular ly  and r epea ted ly  
observed.  By  m o v i n g  the  microe lec t rode  jus t  a few mi-  
crons away,  this  a l t e rna t ing  a c t i v i t y  could no t  be ob-  
se rved  in ne ighbour ing  cells. I t  would  appear ,  therefore,  
to be specific to pa r t i cu la r  po in ts  of the  re t ina l  neura l  net .  

F u t u r e  research will  a im at  a s ta t i s t ica l  s t u d y  of  
samples of ve ry  long du ra t ion  of  re t ina l  cell ac t iv i ty .  The  
origin of this a l ternat ion,  whe the r  au toch thonous ,  e.g. 
arising in the  ret ina,  or  dependen t  upon the  a c t i v i t y  of 
centr i fugal  fibres in the  optic  nerve, will also be inves t i -  
ga ted  6. 

Riassunto. La registrazione microe le t t rod ica  della re- 
t ina  del ga t to  ~, cerveau isol$, a d a t t a t o  c o m p l e t a m e n t e  al- 
l 'oscur i t£  ha  messo in ev idenza  t a lvo l t a  u n a  a t t i v i t~  
r i tmica  a lunge  periodo,  nella scarica delle cellule gangl io-  
nari.  
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~Jber eine spontane Extrasystolie im 
Schrittmachersystem des Tunicatenherzens 

( Ciona intestinalis L.) I 

Bekann t l i ch  zeigt  das  schlauchf6rmige,  k lappenfre ie  
Tun ica tenherz  ~ periodische Revers ionen  des Herzschtags.  
Die herrschende Vors te l lung tiber das Zus t andekommen  
der  sogenann ten  Sch lagumkehr  n i m m t  zwei t e rmina le  
kompe t i t i ve  Schr i t tmacher ,  ein viscerales und ein hypo-  
branchiales  A u t o m a t i e z e n t r u m  an, welche normalerweise  
a l ternierende Serien per is ta l t ischer  Kont rak t ionswel len  
produzieren.  Der  vo rhandenen  diffusen A u t o m a t i e  bzw. 
den basalen Schr i t tmachere igenschaf ten  des ganzen Herz-  
schlauchs wird fiir die spontane  Revers ion  keine funk- 
t ionelle Bedeu tung  beigemessen s. E ine  ex t rakard ia le  Re- 
gula t ion fehl t  offenbar.  Des Schr i t tmacher sys t em scheint  
rein myogen,  eine Auffassung,  die auch  du t ch  die bisheri- 
gen pharmakolog ischen  Befunde  gestf i tz t  wird  4,s. 

E igene  exper imente l le  Un te r suchungen  (EKG) an 
nicht isol ier ten und  isol ier ten Herzen  yon  Clone intestinaIis 
lessen h ingegen  erkennen,  dass die a l ternierende Domi-  
nanz der  E n d z e n t r e n  nicht  die Haup tu r sache  der  Rever -  
sion des Herzschlags  ist, sondern  dass der  zentrale  
Schr i t tmacher  tiber eine charakter is t i sche  Spontanak t i -  
vit~lt und Ext rasys to l i e  verftigt,  die eine echte  St6rung 
der  A u t o m a t i e  herbeif i ihr t  und die Sch lagumkehr  indu-  
ziert. Zun~chst  wurde mi t  Liga tur -  und Zerschneidungs-  
expe r imen ten  bewiesen, dass die diffuse A u t o m a t i c  fiber 
den ganzen Herzschlauch  ubiquiti~r ver te i l t  ist, ohne Aus- 

b i ldung eines Automat i eg rad ien ten .  Bei  gleichzeit iger 
Able i tung  der  Akt ionspo ten t ia le  aus verschiedenen Herz-  
regionen mi t  Hi l fe  yon  P la t in -Aspi ra t ionse lek t roden  e 
f inder  m a n  h~ufig  an  den Herzenden  hShere Frequenzen ,  
die yon  sehr  niedr igen Po ten t i a l en  he r s t ammen .  Das je- 
wefts ~dominierende Endzent rum,)  verf i ig t  aber  n ich t  
fiber eine gr6ssere Au tomat i e s t~ rke  als die mi t t l e re  
Herzregion.  Synchronab le i tungen  tier Akt ionspoten t ia le  
aus beiden Herzenden  und zentra len Herzabschn i t t en  
mi t  Niederf requenzvers t / i rkung,  Di rek t schre ibung  sowie 
gleichze[tiger photoe lek t r i scher  Regis t r ie rung  der  ak t i ven  
Pulswelle zeigten spon tane  Erregungs impulse  und E x t r a -  
systolen auf  des zentrale  Schr i t tmachergeb ie t  beschri inkt ,  
welche der  Revers ion  des Herzschlags  u n m i t t e l b a r  vor-  
ausgehen (Figur  1). Ff ihren diese Ex t r a sys to l en  als echte  
Umkehrsys to l en  zur  Schlagumkehr ,  so induzieren sie in 
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