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Absence of Electrical Activity of the Pigeon's  
Pineal Organ in Response to Light 

Recent ly ,  env i ronmen ta l  i l luminat ion  has been  shown 
to affect  the  enzymat i c  ac t iv i ty  required for the  synthes is  
of me la ton in  in the  pineal  organ of ra t  and hen~, 2. More- 
over,  i l luminat ion  of young  ducks resul ted  in accelerat ion 
of the  d e v e l o p m e n t  of sexual  organs. Since th is  has  been 
found  b o t h  before and af ter  removal  of the  la tera l  eyes, 
i t  has  been  concluded t h a t  p a r t  of the  bra in  itself m a y  be 
sensi t ive to  l ight  3. In  order  to  ob ta in  di rect  evidence of 
l ight  sens i t iv i ty  of the  avian  pineal  organ comparab le  to 
t h a t  of lower ve r t eb ra t e s  4-s, the  epiphysis cerebri of 8 
adul t  pigeons,  Columba livia, was surgically exposed  under  
u re thane  anaes thes ia  and sys temat ica l ly  explored by  
microelec t rodes  7 inser ted  into the  organ. W i t h  all animals  
inves t iga ted  the  evidence was ent i re ly  negat ive,  i.e. d i rect  
i l luminat ion  of the  pineal  organ or of the  la tera l  eyes did 
no t  p roduce  any  electrical  ac t iv i ty  re la ted  to the  onse t  or 
the  cessat ion of light. This  resul t  canno t  be due to tech-  
nical  reasons since, when  the  t ip  of the  electrode was 
pushed  deeper  in to  the  pineal  organ, a sus ta ined  t ra in  of 
impulses  of smal l  size was seen which did no t  r e spond  to 
i l luminat ion  s. W i t h  a s o m e w h a t  more  backward  and 
deeper  pos i t ion  of t he  electrode,  large spike po ten t i a l s  of 
the  cerebel lum were observed.  The ev iden t  lack of elec- 
t r ical  ac t iv i ty  of the  p igeon 's  pineal  organ in response  to 
l ight  cor responds  to  r ecen t  e lec t ron microscopic f indings,  

according to which  synapses  and typ ica l  pho to recep to r  
ceils wi th  regular  outer  segments  in the  pigeon and in the  
duck are absen t  o. 

Zusammen/assung. I m  Gegensatz  zur E p i p h y s e  von 
Fischen,  Amph ib i en  und  Rept i l ien  erweist  sich das Pineal-  
organ der  Taube  bei U n t e r s u c h u n g  mi t  E ins t iche lek t ro-  
den als n ich t  l ichtempfindl ich .  
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Differentiation of the Epithel ium in Early Grafts 
of the Mouse Miillerian Vaginal Region 

R e c e n t  inves t iga t ions  2-4,s have  disclosed a dual  origin 
of the  mouse  vaginal  epi thel ia l  l ining: the  an te r ior  pa r t  
f rom the  miil lerian epi thel ium,  the  pos ter ior  p a r t  f rom 
the  sinus epi thel ium.  

In  an earl ier  paper ,  FORSBERG a repor ted  s tudies  on the  
d i f fe ren t ia t ion  of the  ep i the l ium in homogra f t s  of the  
vagina l  mii l lerian ep i the l ium from new-born  female mice 
t h a t  were al lowed to grow in t ramuscu la r ly  in female 
l i t t e r -mates .  The resul ts  were in t e rp re t ed  as excluding 
any  con t r ibu t ion  of the  sinus ep i the l ium at  t he  di f ferent ia-  
t ion of the  ep i the l ium in the  anter ior  p a r t  of the  vagina,  a 
th ing  t h a t  was former ly  widely  bel ieved to  occur. How-  
ever,  a p a r t  f rom a cellular cont r ibu t ion ,  an induc t ive  
s t imulus  f rom the  sinus ep i the l ium on the  mtil lerian epi- 
t he l ium could no t  be excluded.  Ano the r  poss ibi l i ty  is t h a t  
t he  m e s e n c h y m e  plays  some role in th i s  connec t ion  
(GROBSTEIN~). In  th is  inves t iga t ion ,  we wish, among  
o the r  th ings ,  to  t h r o w  l ight  on this  p rob lem b y  using 
ear ly  fe ta l  graf ts  of t he  mouse  miil lerian vagina l  epi- 
the l ium.  

Material and methods. Albino mice f rom a closed s tock 
were used in th is  inves t iga t ion .  At  a ges ta t iona l  age of 
14.5 days,  ca lcula ted  f rom the  t ime  of an observed  
spermal  plug, the  p r e g n a n t  m o t h e r  an imal  was killed and 
the  fetuses  removed.  U n d e r  a dissect ing microscope,  t he  
an te r ior  p a r t  of the  mtil lerian vaginal  region was r emoved  
for t r a n s p l a n t a t i o n  (see Figure  1). The res t  of the  fe tuses  
were f ixed in Bouin ' s  fluid, paraf f in  embedded ,  and  sec- 
t ioned  t r ansverse ly  in 5 ~ sections.  These were s ta ined  in 
h e m a t o x y l i n  and  eosin. The donor  fetuses  were s tudied  in 

order  to  exclude any  co n t ami n a t i o n  of sinus epi the l ium 
in the  grafts.  In  some cases, a piece of one of the  fetal  
u ter ine  horns  was also r emoved  for t r ansp lan ta t ion .  
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t 
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t/ 
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Fig. 1. Schematic presentation of the mfillerian vaginal region as seen 
in the dissecting microscope in a 14.5 day fetus, my, mfillerian 
vagina; u, uterine horn; ub, urinary bladder; ur, urethra; us, uro- 
genital sinus. The mflllerian vagina was cut at A and the uterine 
horns at B. The region between A and B was transplanted into new- 

born female mice. 
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The graf ts  were t r a n s p l a n t e d  in to  the  th igh  muscula-  
ture  of new-born  females  according to the  m e t h o d  de- 
scr ibed earlier~. Af te r  6 or 12 days,  the  hos t s  were killed 
and  the  th igh  muscu la tu re  conta in ing  the  graf t  was f ixed 
in Bouin ' s  fluid. The f ixed p repara t ions  were paraf f in  
e m b e d d e d  and sect ioned t r ansverse ly  in 5 # sections.  
These were s ta ined  in h e m a t o x y l i n  and  eosin. 

Resul ts .  In  all, 41 t r ansp l an t a t i ons  of the  an te r ior  p a r t  
of the  vaginal  region were made.  An  examina t i on  of the  
sect ion series of the  14.5 day  fetuses  f rom which  the  
graf t s  were t aken  revealed t h a t  the  pos te r io r  p a r t  of the  
mtil lerian duc ts  was a t t a ched  to the  dorsal  wall  of the  
urogeni ta l  s inus in 30 cases. The graf t s  f rom these  fe tuses  
could thus  be considered free f rom sinus epi the l ium.  

Of the  30 graf ts  in which the  graf ted  mtil lerian vaginal  
region was def ini te ly  free f rom sinus epi thel ium,  16 were 
al lowed to grow for 12 days ;  11 of these  grew well for 12 
days.  The ep i the l ium in all of these  showed the  typ ica l  
vaginal  epi thel ial  d i f ferent ia t ion  wi th  the  appearance  of a 
basa l  and  a superficial  epi thel ial  zone (Figure 2). The cells 
in the  basal  zone are more  pale ly  s ta ined and  lower t h a n  
those  in the  superficial  zone, jus t  as is seen dur ing  the  
no rma l  deve lopmen t  of the  vaginal  region in situ. 

14 grafts,  def in i te ly  free from con t amina t i on  by  sinus 
epi the l ium,  were allowed to grow for 6 days.  12 of these 
showed a luxur ian t  and prol i fera t ive  ep i the l ium b u t  there  
was  no d i f ferent ia t ion  into the  two zones men t ioned  
above (Figure 3). 7 graf ts  of a p a r t  of one of the  fetal  
u ter ine  horns  grew for 12 days.  In  all of these  graf ts  the  
epi thel ial  d i f ferent ia t ion  proceeded normal ly .  

Discuss ion.  The pos ter ior  t ips of the  mfillerian duc ts  
reach the  dorsal  wall  of the  urogeni ta l  sinus some t ime  
be tween  14 and 14.5 days  pos t  co i tum 1. In  all the  14.5 day  
fetuses  s tudied  in th is  inves t iga t ion  (the donors  of the  
grafts),  the  t ips of the  duc ts  con tac ted  the  sinus epi the-  
lium. The border  be tween  the sinus ep i the l ium and  the  
miillerian ep i the l ium is clear-cut  and even if degenera t ion  
granules appear  in the  mfillerian t ips  immed ia t e ly  upon 
these  con tac t ing  the  urogeni ta l  sinus, th is  does no t  indi-  
cate  an early inf i l t ra t ion of sinus ceils into the  mtil lerian 
epithel iumt,6.  As the  same type  of degenera t ion  appears  
also in lower ver tebra tes ,  it  m a y  have  some phylogene t ica l  
mean ing  7,s 

In  this  invest igat ion,  b i r th  has been considered to 
occur  19 days  a f te r  the  t ime of the  observed  spermal  plug. 
Thus,  a g rowth  of the  graf ts  for 12 days  should cor respond 
to a pos t  p a r t u m  age of abou t  7,5 days.  At  th is  t ime,  the  
ep i the l ium in the  miil lerian vaginal  pa r t  in the  organ in 
situ is d i f fe ren t ia ted  into a basal  zone and a superficial  
zone, which d i f fe ren t ia t ion  begins abou t  3 days  af ter  
b i r th .  This d i f ferent ia t ion  can also be seen in the  graf ts  
a f te r  g rowth  for 12 clays. 

W h e n  a piece of one of the  u ter ine  horns  was t rans -  
p lanted ,  the  epi thel ia l  d i f ferent ia t ion  progressed as in the  
u ter ine  horns  in s i tu:  the  ep i the l ium re ta ined  i ts  pseudo-  
s t ra t i f ied  co lumnar  character .  Thus,  the  muscular  milieu 
does no t  interfere  wi th  the  different ia t ion.  

As bo th  an ear ly  inf i l t ra t ion of sinus cells into the  
miil lerian ep i the l ium and  the  milieu fac tor  can  be ex- 
c luded f rom having  any  influence on the  epi thel ia l  de- 
v e l o p m e n t  in the  grafts,  the  results  gained f rom this  in- 
ves t iga t ion  agree wi th  the  view t h a t  the  an te r ior  pa r t  of 
the  mouse vaginal  epi thel ial  l ining (approx imate ly  3/51 ) 
is formed from the  miillerian epi thel ium.  

I f  estradiol  is admin is te red  to neona ta l  mice, the  
basa l  zone undergoes  a cornif icat ion and the  superficial  
zone a mucif ica t ion ~& Thus  the  mtil lerian ep i the l ium is 
able to give a squamous  response (in the  sense of ZUCKER- 
MAN 1~ to  estrogen,  and th is  response is no t  l imited to 

epi thel ia  der ived  only  f rom the  sinus ep i the l ium (for a 
discussion, see RAYNAUD 11). 

A g rowth  of t he  graf ts  for 6 days  cor responds  to a pos t -  
na ta l  age of abou t  1.5 days.  At  th is  t ime  there  is no 
visible ' zonal '  d i f fe ren t ia t ion  in the  miil lerian ep i the l ium 
in the  vaginal  region in situ, nor  is there  any  in the  
grafts.  The epi thel ia l  d i f fe ren t ia t ion  in the  graf ts  t hus  

Fig. 2. Microphotograph showing the appearance of the epithelium 
in a graft of the mfillerian vagina 12 days after the transplantation. 
The differentiation is the same as in the organ in situ. b, basal zone; 

s, superficial zone. Magnification x 560. 

Fig. 3.6 days after the transplantation the epithelium in the grafted 
Intillerian vagina is high pseudostratified columnar. Magnification 

x 560. 
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follows a n  i n h e r e n t  t r end .  I t  h a s  ear l ie r  been  a s s umed  9,12 
t h a t  t he  d i f f e r en t i a t i on  of t he  vag i na l  mt i l le r ian  epi- 
t h e l i u m  is i nduced  b y  t he  s inus  ep i the l ium.  T he  resu l t s  
f rom th i s  i nves t i ga t i on  sugges t  t h a t  th i s  is unl ikely .  I f  
t he  s inus  e p i t h e l i u m  ac ted  as a n  induc to r ,  t he  i n d u c t i o n  
should  t ake  place i m m e d i a t e l y  t he  t ips  of t he  mt i l le r ian  
duc t s  r e a c h  t he  dorsa l  wal l  of t he  u rogen i t a l  sinus,  a n d  
t he  effect  of th i s  i n d u c t i o n  would  no t  be  e v i d e n t  u n t i l  7 
or  8 days  later .  I n s t ead ,  i t  seems more  r ea sonab le  to  re- 
ga rd  t he  m e s e n c h y m e - e p i t h e l i a l  r e l a t i onsh ip  as an  im-  
p o r t a n t  f ac to r  in  t he  d i f f e r en t i a t i on  process  of t he  miil-  
l e r ian  vag ina l  ep i the l ium,  t h i s  agree ing  w i t h  t he  resu l t s  
f rom severa l  o the r  t i ssues  5. T he  fai lure  so fa r  to  get  a 
n o r m a l  d i f f e r en t i a t i on  of t he  mt i l le r ian  e p i t h e l i u m  b y  in 
v i t ro  e x p e r i m e n t s  ha s  ser iously  h a m p e r e d  f u r t h e r  ana lys i s  
of our  sys t em la. 

Zusammen[assung. Die R e s u l t a t e  dieser  U n t e r s u c h u n g  
u n t e r s t t i t z e n  die Auffassung,  dass  das  E p i t h e l  im  kra-  
n ia len  Tel l  de r  V a g i n a  e in  D e r i v a t  des Mii l le rschen 
E p i t h e l s  ist. Seine Di f fe renz ie rung  e r sche in t  d u r c h  Zu- 
s a m m e n w i r k e n  yon  M e s e n c h y m  u n d  E p i t h e l  v e r u r s a c h t .  
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On the I n c o r p o r a t i o n  of Ur id i la te  into  Cerebro -  
Cor tex  R i b o n u c l e i c  Acid 

The  syn thes i s  of r ibonucle ic  acid (RNA) in ne rve  cells 
p re sen t s  po in t s  of p a r t i c u l a r  in te res t .  I t  is k n o w n  t h a t  
u n u s u a l  a m o u n t s  of R N A  are p r e s e n t  in neu r ons  whe re  
t h e y  could be  i nvo lved  in t he  s torage  m e c h a n i s m  of 
m e m o r y  1. Moreover ,  a n  a l t e r a t i o n  of t he  base  ra t io  com- 
pos i t ion  of nuc lea r  a n d  cy top l a smic  R N A  has  been  
reg is te red  in  those  n e u r o n s  d i rec t ly  i nvo lved  in es tab l i sh-  
ing pa r t i cu l a r  p a t t e r n s  of sensory  a n d  m o t o r  abi l i t ies  ~,a. 
The  presence  ha s  also been  repor ted ,  in  b o t h  grey a n d  
whi t e  m a t t e r ,  of a D N A - d i r e c t e d  RNA-po lymerase* .  I n  
th i s  no te  t he  i n c o r p o r a t i o n  of u r id ine  t r i p h o s p h a t e  (UTP)  
in to  a RNA- l ike  p o l y m e r  is descr ibed.  The  i n c o r p o r a t i o n  
is ca t a lysed  b y  a subce l lu la r  f r ac t ion  p r epa red  f rom the  
co r t ex  of calf b ra in .  

Preparation o] the enzyme. T he  cor tex  layer  was sc raped  
f rom the  surface  of meninges - f ree  calf b r a i n  a n d  the  t i ssue  
was homogen ized  w i t h  a n  equa l  v o l u m e  of sucrose buf-  
fered so lu t ion  ( 0 . 2 5 M  sucrose, 0 . 1 5 M  tris-HC1, 0 . 0 5 M  
2 -mercap toe thano l ,  0 . 1 M  versene,  p H  7.5). Af te r  cen t r i -  
fuga t ion  a t  20,000 g for 15 m i n  t he  s u p e r n a t a n t  was  
d i lu t ed  w i t h  a n  equa l  v o l u m e  of tris-HC1 0.01M,  p H  7.5, 
c o n t a i n i n g  0 . 0 5 M  2 - m e r c a p t o e t h a n o l  and  cen t r i fuged  for  
120 min  a t  105,000 g. T h e  s e d i m e n t  was  t h e n  suspended  
in  0 . 4 M  tris-HC1, p H  7.5, c o n t a i n i n g  0 . 0 5 M  2-mercap to-  
e t h a n o l  a n d  used as t he  source of enzyme.  Th i s  f r ac t ion  
c o n t a i n e d  no D N A  and  a R N A / p r o t e i n  r a t io  of 0.06. All  
the  ope ra t ions  were car r ied  ou t  a t  0-2~ D N A  was  
d e t e r m i n e d  b y  t he  BURTON procedure  5, R N A  b y  a modi -  
f i ca t ion  of the  orc inol  p rocedure  6, a n d  t he  p r o t e i n  b y  t he  
LowRY m e t h o d  7. 

Preparation o/ labelled UTP.  Urid ine  t r i p h o s p h a t e  
label led  w i t h  3~p in the  ~ - phos pha t e  was p r epa red  as fol- 
lows. Escherichia coli was g rown  on Haa~PO,,  t he  
nuc lea tes  were e x t r a c t e d  w i t h  phenol ,  t he  D N A  diges ted  
w i t h  deoxy-r ibonuclease ,  the R N A  hydrolysed with 
snake venom diesterase, the labelled 5'-mononucleotides 
were separated by Dowex I formate chromatography and 
phosphorylated to triphosphates with E. coli kinases, 
and finally the triphosphates were purified by column 
chromatography 8. Uridine 5'-triphosphate-2-C 14 was ob- 
tained from Sehwarz BioResearch Inc., USA. 

Experimental procedure. T h e  i n c u b a t i o n  m i x t u r e  con-  
t a i n e d  t he  fol lowing c o m p o n e n t s  in  11 ml :  880 #moles  

tris-HC1 p H  7.5, 220 #moles  2 -mercap toe thano l ,  110 
#,moles p o t a s s i u m  3-phosphoglycera te ,  55 #moles  MgC1 v 
5.5 /~moles U T P  z* (specific a c t i v i t y  11 .  106 c o u n t s / m i n  
pe r  #mole)  or U T P  2-C 1~ (specific a c t i v i t y  4.1 - 10 n coun t s /  
ra in  pe r  #mole) ,  5.5 m g  muscle  g lycolyt ic  enzymes  9, a n d  
68 m g  p r o t e i n  (enzyme).  

All  t he  i n c u b a t i o n s  were car r ied  ou t  a t  38 ~ for  20 min.  
A t  t he  end  of the  i ncuba t i on ,  the  m i x t u r e  was  b r o u g h t  
w i t h  pe rch lo r ic  acid (PCA) to a f ina l  c o n c e n t r a t i o n  of 
0 . 4 M  a n d  to  a f inal  v o l u m e  of 35 ml. Af te r  5 m i n  s t a n d i n g  
in an  ice b a t h ,  the  m i x t u r e  was cen t r i fuged  and  t h e  
p rec ip i t a t e  washed  4 t imes  w i t h  35 ml  cold PCA 0 .4M.  
The  nucle ic  acids were e x t r a c t e d  f rom the  p rec ip i t a t e  a t  
p H  7.4 w i t h  4.5 ml  h o t  2 M  NaC1 in 2 successive 30 m i n  
ex t rac t ions .  The  nuc lea tes  were p r ec ip i t a t ed  f rom t h e  
e x t r a c t  w i t h  2 vo lumes  of abso lu t e  e t h a n o l  a t  -- 15 ~ 
a l lowing 30 rain  before  cen t r i fuga t ion .  The  p rec ip i t a t e  
was  red isso lved  in 2 ml  2% (w/v) p o t a s s i u m  ace t a t e  a n d  
t he  a lcohol  p r ec ip i t a t i on  was repea ted .  Af te r  a w a s h i n g  
w i t h  e t h a n o l  75% t h e  p rec ip i t a t e  was  d issolved in 1 ml  
p o t a s s i u m  h y d r o x i d e  (KOH) 0 . 3 M  a n d  le t  s t a n d  for 18 h 
a t  37 ~ The  h y d r o l y s e d  m i x t u r e  was t h e n  neu t r a l i z ed  
w i t h  PCA a n d  t he  inso luble  pe rch lo ra t e  was cen t r i fuged  
out .  

A l iquo t s  of t he  s u p e r n a t a n t  were used f rom c h r o m a t o -  
g r a p h y  a n d  count ing .  The  r ibonuc leo t ides  were s e p a r a t e d  
b y  c o l u m n  c h r o m a t o g r a p h y  on  Dowex  1 f o r m a t e  10. A two-  
d i m e n s i o n a l  t h i n  l ayer  c h r o m a t o g r a p h y  was also ca r r ied  
ou t  us ing  cellulose 300 MN as s u p p o r t  and  i sobu ty r i c  
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