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(0.45 # pore size) b y  f i l t ra t ion  u n d e r  par t i a l  v a c u u m .  
These  f i l ters  were a t t a c h e d  to a l u m i n u m  p lanche t s ,  dr ied  
and  c o u n t e d  w i th  a t h i n - w i n d o w  gas  flow c o u n t e r  a n d  
correc ted  for b a c k g r o u n d  ac t iv i ty .  

Th e  s t i m u l a t i o n  of h e m i n  s y n t h e s i s  in cu l tu red  Ehr l i ch  
asci tes  t u m o r  cells b y  the  t o t a l  R N A  e x t r a c t  of m o u s e  
livers,  as well as b y  R N A  f rac t ions  isola ted f rom the  

The stimulation of heroin synthesis of Ehrlich ascites tumor cells by 
mouse liver RNA isolated from the residue from a 15,000 g centrifu- 
gation (nuclear traction), the residue from ultracentrifugation for 2 h 
at 105,000 g (ribosomal fraction), the ultracentrifugal supernatant 

(soluble fraction) and the RNA of entire livers (total RNA) 

Incubation Isotopic 
activity of 
henfin- 
C.P.M. 
(average) 

Control 

Total RNA, 1 mg/ml 
2 mg/Inl 

Nuclear fraction, 1 nlg/ml 
2 mg/ml 

Ribosomal fraction, 1 Ing/ml 
2 mg/ml 

Soluble fraction, 1 mg/ml 
2 mg/ml 

Four ribonucleosides (each at 0.001 M) 
Ribonuclcic acid core diffusatc, 1 mg/ml 

(Worthington Biochemical Corp.) 2 ing/ml 

Bovine liver soluble RNA, 1 mg/ml 

(Nutritional Biochemical Corp.) 2 mg/ml 

26953-325 

3385~ 5 
46303-260 

30453- 45 
3955~205 

32303-160 
4005-L315 

39653-]85 
51933-127 

34903-430 
242o• 60 

23353- 25 

22153- 95 

17313- 87 

nuclear ,  r i bosoma l  a nd  soIuble f rac t ions  is g iven  in t he  
Table.  The  g r e a t e s t  s t i m u l a t i o n  r e su l t ed  f rom add i t ion  of 
the  soluble  R N A  fract ion.  S t i m u l a t i o n  of h e m i n  s y n t h e s i s  
of m inc e d  frog e m b r y o s  b y  a d d i n g  R N A  isola ted front  
frog l ivers ha s  been  descr ibed  s. Mouse l iver R N A  did n o t  
s t i m u l a t e  h e m i n  s y n t h e s i s  of frog e m b r y o s  and ,  in the  
p r e s e n t  s t u d y ,  bov ine  l iver soluble  R N A  did no t  affect  
the  r a t e s  of h e m i n  s y n t h e s i s  of Ehr l i ch  asci tes  t u m o r  cells 
(Table). The  levels of h e m i n  s y n t h e s i s  were s t i m u l a t e d  by  
a m i x t u r e  of t he  four  r ibonucleosides ,  b u t  no t  as m u c h  as  
b y  t he  1RNA prepa ra t ions .  An  R N A - c o r e  d i f fusa te  
(Wor th ing ton ) ,  wh ich  c on t a ine d  d ia lyzable  mono- ,  di-, 
tri-  a nd  t e t r a nuc l e o t i de s  did n o t  s t i m u l a t e  the  incorpora-  
t ion  of d -aminolevul in ic  acid C ~ into he min .  

These  e x p e r i m e n t s  ind ica te  t h a t  t he  add i t i on  of l iver 
R N A  to i n t a c t  asci tes  cells can  s t i m u l a t e  heroin  syn thes i s .  
This  is no t  an  i nduc t i on  of a new b i o s y n t h e t i c  p a t h w a y  
b u t  p r o b a b l y  is the  e scu la t ion  of s y n t h e s i s  of e n z y m e s  of 
an  e s t ab l i shed  p a t h w a y  9. 

Rdsumd. Ires cellules asc i tes  de Ia t u m e u r  Ehr l i ch  
c o u v a i e n t  in v i t ro  avec  le p r6cu r seu r  rad ioac t i f  de l 'h6- 
mine  d-aminol6vul in ic  acid-4-C 14. Les  p r @ a r a t i o n s  de 
A R N  du foie de la sour is  s t i m u l a i e n t  le n ive a u  de s y n t h 3 s e  
de l ' h6mine .  

M. MIYAGI a nd  It. A. FLICKINGER 

Department o/ Biology, State University o / N e w  York at 
Bu//alo (USA), June 2, 7965. 

8 C. R. MOSER and R. A. FLICKINGER, DcvI. Biol. 72, 117 (1965). 
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T h e  R e s p o n s e s  of  U n i t s  in  the  S u p e r i o r  Colliculus 
of the  Cat  to  a M o v i n ~  V i s u a l  S t i m u l u s  1 

E x p e r i m e n t s  were c o n d u c t e d  in 28 ca t s  wh ich  h a d  been  
sub jec t ed  to comple t e  t r a n s e c t i o n  of t he  b r a i n - s t e m  a t  a 
m i d p o n t i n e  level u n d e r  deep e the r  a n a e s t h e s i a  ~. To pre-  
v e n t  ocu la r  m o v e m e n t s ,  the  ca t s  were curar ized  and  ar t i -  
f icially respired.  The  pupi l s  were d i la ted  w i th  a t ropine .  
The  v i sua l  s t i m u l a t i o n  was  p r o d u c e d  b y  m a n u a l l y  s l id ing 
a whi te  ob jec t  (7 �9 2 cm) a long a rail 1 m in l eng th .  T h e  
rail  could be r o t a t e d  a r o u n d  i ts  cent re  in a ve r t i ca l  p l ane  
a n d  i ts  pos i t ion  could  be f ixed in a n y  selected mer id ia l  
p lane.  T h e  axis  of r o t a t i on  of the  s y s t e m  was  m a d e  to  
coincide w i th  t h e  v i sua l  axis  of the  eye by  m e a n s  of op- 
t ical  co l l imat ion  ( the v i sua l  ax is  in te r sec t s  the  r e t i na  in 
the  cen t re  of the  a rea  central is ,  e.g. visual pole of BISHOP 
et  al.a. Th e  m i n i m a l  d i s t ance  be tween  t he  p lane  of ro ta -  
t ion  an d  t h e  eye for wh ich  no a c c o m m o d a t i o n  was  re- 
qu i red  was  1 m 4. Th i s  d i s t ance  was  kep t  c o n s t a n t  
t h r o u g h o u t  the  e x p e r i m e n t .  The  d i s tance  over  w h i c h  
sh i f t ing  t h e  objec t  exci ted  coll icular u n i t s  could  be r ead  
in c m  d i rec t ly  f r o m  t h e  rail, a n d  t h e n  conve r t ed  to a n g u -  
lar  va lues .  W h e n e v e r  the  effect ive t r a j e c t o r y  of t he  
ob jec t  did  n o t  coincide w i th  the  mer id ia l  p lane,  a rec- 

t a n g u l a r  screen of m a t t  p las t ic  rep laced  the  s y s t e m  
descr ibed above,  a nd  was  cen t r ed  in a s imi la r  fashion.  A 
sma l l  l ight  spo t  (the a c tua l  v i sua l  object)  of 50 L u x  over  
a b a c k g r o u n d  of 10 L u x  was  focused on the  screen f rom 
the  reverse  side. The  pos i t ion  of the  t race  of t he  l ight  spot ,  
m o v e d  m a n u a l l y  a nd  effect ive in el ici t ing responses  f rom 
coll icular uni t s ,  was  t h e n  m a r k e d  on t he  screen and  i ts  
a m p l i t u d e  me a su re d .  A c t i v i t y  f rom super ior  coll icular 
un i t s  was  recorded b y  us ing  s ta in less  s teel  microe lec t rodes  
wi th  a t ip  d i a m e t e r  of 3 5 # a n d  a res i s tance  of 100 K O h m  
m e a s u r e d  on an  A.C. bridge.  

Two g roups  of un i t s  were found  w h ic h  could be ac- 
t i v a t e d  b y  a m o v i n g  s t imu lus .  The  f i rs t  g roup  (23 uni ts)  
was  a c t i v a t e d  b y  a n g u l a r  m o v e m e n t s  of 6-12 ~ while  
30-45 ~ were requ i red  by  t he  second g roup  (18 uni ts)  

1 This investigation was supported by USPHS grant NB-02990- 
04.P.L. 

2 C. BATINI, G. MORUZZI, M. PALESTINI, G. F. Rossi, and A. ZAN- 
CnETTI, Arch. ital. Biol. 97, 1 (1959). 

a p. O. BISHOP, W. KOZAK, and G. J. VAKKUR, J. Physiol. 763, 466 
(]962). 
R. ELL'L and P. L. MARcmAFAVA, Arch. ital. Biol. 702, 616 (1964). 



52 Specialia EXPEF IENTIA XXII/1 

"%.,,........ .. / '":" 

40 ~ "-... , ~ .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lO ~ ....... " ., 
9o... ... .... 
.. % 

.. ' ~ ".... 
o '. ...,." . 

....' .. 
....." ..... 

..." ".... 

Fig. 1. Samples of long and short range trajectories effective in 
exciting collicular units, as related to the centre of the visual field (C). 

(Figure 1). F ina l ly  a few un i t s  were found  which  re- 
sponded  only  to  the  presence  or the  absence  of l igh t  a n d  
n o t  to  m o v e m e n t .  Th ree  p a r a m e t e r s  were cons idered  for 
the  un i t s  r e spond ing  to m o v e m e n t ;  n a m e l y  speed, direc- 
t ion a n d  pos i t ion  of t h e  l ine a long  which  t h e  ob jec t  was  
moved.  These  p a r a m e t e r s  were d i f fe rent  for each  u n i t  
s tudied.  All un i t s  were found  to be  pa r t i cu l a r ly  sens i t ive  
to  the  pos i t ion  of t h e  l ine a long  which  t h e  ob jec t  was  
moved.  I n  fact ,  when  t h e  l ine was ra ised or  lowered f rom 
10 to 20 cm on  a p lane  n o r m a l  to  the  v isua l  axis, t he  
response  of t h e  un i t  was  lost. Speed a n d  d i rec t ion  of 
m o v e m e n t  were i m p o r t a n t  b u t  n o t  so cr i t ical  for t he  
f i r ing of the  u n i t  as was pos i t ion  of p l ane  (Figure 2). 
However ,  t h e  b r igh tness  of t h e  ob jec t  appea red  to  be  
v e r y  i m p o r t a n t .  A t  re la t ive ly  low levels of i n t e n s i t y  of 
i l l umina t ion  the  d ischarge  of t h e  un i t  an d  i ts  specif ici ty  
to  m o v e m e n t  an d  p lane  were una l t e r ed  b y  g radua l ly  in- 
creas ing t h e  i n t e n s i t y  of i l l u m i n a t i o n  ( l ight  i n t e n s i t y  of 
the  ob jec t  f rom 50 to 200 Lux,  on a b a c k g r o u n d  of 10 
Lux).  However ,  w i th  v e r y  b r i g h t  ob jec ts  (from 200 L u x  
on) t h e  response  to m o v e m e n t  was  g rea t ly  reduced.  Th i s  
l a t t e r  p h e n o m e n o n  is i l l u s t r a t ed  in F igure  3. The  g rea t  

Fig. 2. Selective activation of a collicular unit by moving object. Opposite direction of movement (from right to left) is almost in- 
effective. 

Fig. 3. Great reduction of collicular response to a movement produced 
by increasing brightness of object. I, 2, 5, 6 controls at 40 Lux. 
During 3 and 4 the brightness of the object was strongly increased 

up to 250 Lnx. 

m a j o r i t y  of these  un i t s  were s t i m u l a t e d  b y  the  v isua l  in- 
p u t  t h r o u g h  the  e o n t r a l a t e r a l  eye. 

The  two groups  of un i t s  b e h a v e d  s imi lar ly  w i th  respec t  
to  t h e  m o v i n g  s t imulus  excep t  for the  a m p l i t u d e  of t he  
angu la r  m o v e m e n t  effect ive in f i r ing the  uni ts .  

Comple te  acu te  ab l a t i on  of t h e  neocor t ex  did  n o t  
modi fy  the  n u m b e r  of un i t s  r e spond ing  to the  m o v i n g  
s t imulus ,  n o r  t he i r  responses.  However ,  a b l a t i o n  of t he  
two la te ra l  genicula te  bodies,  pe r fo rmed  w i t h o u t  d a m a g -  
ing t h e  d i rec t  re t ino-col l icular  p a t h w a y  (as shown b y  t he  
presence  of the  pho t i c  reflex), resu l ted  in t o t a l  abo l i t ion  
of the  responses  to large angu la r  m o v e m e n t s ,  while f i r ing 
to the  small m o v e m e n t s  r e m a i n e d  unmodif ied .  

These  resu l t s  sugges t  t h a t  t h e  coll icular  un i t s  respond-  
ing to angu la r  m o v e m e n t s  m a y  be d r iven  b y  impulses  by-  
pass ing  t h e  l a te ra l  genieula te  b o d y  of the  same  side, w h e n  
shor t  an g u l a r  m o v e m e n t s  are used. The  la te ra l  genicula te  
is r equ i red  w h e n  longer m o v e m e n t s  are used. The  v isua l  
cor tex  is n o t  essent ia l  for e i t he r  t y p e  of response.  

The  exis tence  wi th in  t h e  super ior  coll iculus of un i t s  
f ir ing in response  to an  angu la r  m o v e m e n t  as g rea t  as 45 ~ 
ind ica tes  a h igh  degree of convergence  u p o n  these  ceils. 
Effec ts  of th i s  k ind  h a v e  n e v e r  been  obse rved  for celIs in  
o the r  s t r u c t u r e s  of t h e  v isua l  p a t h w a y  5-s. Since the  pres-  

5 H.  B. BARLOW, R. M. HILL, a n d  W .  R. LEVICK, J .  Phys io l .  173, 
377 (1964). 

6 W. KOZAK, R. W. RODIECK, and P. O. BISHOP, J. Neurophysiol. 
28, 19 (1965). 

7 D. H. •UBEL and T. N. WIESEL, J. Physiol. 160, 106 (1962). 
s H.  R.  ~V[ATURANA, J.  Y.  LETTVIN, W .  S. MGCULLOCH, and W. H. 

PITTS, J. gem Physiol. 43, 129 (1959-60). 
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ence of the  la teral  geniculate  b o d y  is necessary  for the  
appea rance  of th is  t ype  of response,  the  hypo thes i s  m a y  
be made  t h a t  th is  effect  is p roduced  by  convergence of 
several  genicula te  cells on a single un i t  of the  super ior  
colliculus. 

d i f ferent i  per  ogni unit~. La decort icazione comple ta  non 
modif ica  le r isposte  uni tar ie ,  men t r e  la dis t ruzione dei due 
nuclei genicolati  lateral i  abolisce le r isposte  ai mov imen t i  
di mass ima  ampiezza.  

P. L. MARCHIAFAVA and  G. PEPEu 

Riassunlo. Alcune unitX del collicolo superiore nel  ga t to  
pre t r igeminale  vengono a t t i va t e  da un ogget to in movi-  
men to  lungo un arco di 6-12 ~ oppure  di 30-45 ~ . La 
velocitY, direzione,  verso e piano di spos t amen to  sono 

Istituto di Fisiologia dell' Universit~t di Piss  and 
Centro di Neurofisiologia e Gruppo d'Elettrofisioiogict 
del Comiglio Nazionale delle Ricerche, Sezione di Piss  
(Italy), June 30, 7965. 

Interruption of Pregnancy by 5-Azacytidine 

5-Azacyt idine ~, a syn the t i c  analogue of cyt idine,  
marked ly  inh ib i t s  tile deve lopmen t  of the  t r ansp l an t ed  
leukaemia  of A K R  mice 2, as well as the  synthes is  of 
nucleic acids by  cells of m o n k e y  k idney  in t issue cul ture a 
and by  isolated nuclei of calf t h y m u s  4. In  the  course of a 

the  same. Thus, effective doses of 6-azacytidine,  wi th  an 
LDs0 of over  10g/kg, v a r y  be tween  100 and  400 mg/kg,  
while in the  case of 5-azacytidine,  wi th  an LDs0 of 68 
mg/kg,  the  dose needed  was only 2.5 mg/kg. 

I t  m a y  be emphas ized  t h a t  tile dose used in our experi-  
men t s  caused no mani fes ta t ions  of tox ic i ty  in p r eg n an t  
females. 

Interruption of pregnancy by 5-azacytidine 

Administered Days of Total no. No. of uteri Total no. No. of % of resorbed 
treatment of animals with of embryos resorbed embryos 
after mating resorptions embryos (total no. of 

embryos = 100 ~0 ) 

0.25 Inl of saline 1- 6 10 2 67 6 9.0 
1- 3 5 2 43 5 11.6 
4- 6 5 1 45 4 8.9 
6-12 10 2 56 3 5.4 

12-18 10 1 63 1 1.6 

50 pg of 5-azaeytidine 1- 6 10 9 62 52 84.0 
in 0.25 ml of saline 1 3 5 4 25 15 60.0 

4- 6 5 5 52 52 100.0 
6-12 10 6 57 12 21.0 

12-18 10 2 64 2 3.1 

s t u d y  of i ts  biological effects,  we were in te res ted  to learn 
whe the r  i t  causes an in t e r rup t ion  of pregnancy ,  as do 
several  o the r  an t ime tabo l i t e s  ~-L 

Non- inb red  albino mice of the  Kon~rovice  strain,  kep t  
unde r  cons t an t  condit ions,  were used in our  exper iments .  
The day  of ma t ing  was de t e rmined  f rom vaginal  smears.  
5-Azacyt idine was admin is te red  in t raper i tonea l ly  in dai ly 
doses of 2.5 mg/kg  (in 0.25 ml of saline solution).  The 
drug  was admin i s t e red  on the  following days,  respect ively,  
a f ter  ma t ing :  1 t h rough  6, 1 t h rough  3, 4 t h roug h  6, 6 
t h rough  12, 12 th rough  18. Control  animals  were given the  
same vo lume of saline. On the  19th day  the  mice were 
sacrificed by  cervical  dislocation,  the  uteri  excised, and 
the  n u m b e r s  of l iving and  resorbed embryos  es t imated .  

5-Azacyt idine  in t e r rup t s  p r egnancy  dur ing the  first  
week, while dur ing the last  10 days  of p regnancy  it has  no 
discernible effects.  I t s  ac t iv i ty  increases dur ing the  first  
days  of p regnancy ,  and the  o p t i m u m  is reached be tween  
the  4th and  the  6th day.  The effects of the  comp o u n d  
wi th  respec t  to t ime are ve ry  similar  to those of 6-aza- 
ur idine and  6-azacyt idine s, in spi te  of the  fact  t h a t  the  
two types  of aza-analogues  have  d i f ferent  mechan i sms  of 
ac t ion at  the  molecular  level. Similarly,  the  re la t ion of 
the  effective dose to  the  le thal  dose is in bo th  cases a lmost  

Zusammen/assung. Bei M/iusen un te rb r i ch t  5-Azacyti-  
din die Schwangerschaf t ,  und ist max imal  wirksam 
zwischen 4.-6. Gravidit~itstag. 

M. SVATA, K. I{A~IKA JR, 
and  F. ~ORM 

Institute o/ Pharmacology, Faculty o/Pediatrics, 
Charles University, Prague (Czechoslovakia), and 
Institute o/ Organic Chemistry and Biochemistry, 
Czechoslovak Academy o/Sciences, Prague 
(Czechoslovakia), August 2, 7955. 
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