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Fig. 2. Changes of the ileum of the suckling rat in relation to age. (a) Prior to the 18th day the intestinal villi are covered ahnost over 
their entire lengths by cells containing supranuclear vacuoles. The vacuoles often contain inclusion bodies. PAS reaction. (b) and (c) On 
the 19th and 20th days, cells with supranuelear vacuoles are seen exclusively at the tips of the villi and no inclusion bodies are present 
in the vacuoles. Haeinatoxylin-eosin stain. 

t e n d e d  to  decrease,  t he  ac t iv i t i e s  of inver tase ,  amy l a s e  
a n d  l ipase to increase.  The  p ro teo ly t i c  a c t i v i t y  rose aga in  
a f t e r  a n  in i t ia l  fall. 

Our  ear l ier  s tud ies  12 h a v e  shown  t h a t  t he  smal l  in tes-  
t i n a l  e p i t h e l i u m  of t he  suckl ing  dwar f  goa t  was  rep laced  
b y  a d u l t - t y p e  e p i t h e l i u m  b y  the  72nd h a n d  t he  adu l t -  
t y p e  cells were no  longer  able  to  a b s o r b  colos t ra l  p ro te ins .  
The  d i rec t ion  of d i f f e r en t i a t i on  of ep i the l ia l  cells was  
found  to  h a v e  changed  also in t he  r a t ' s  i leum. Cells con- 
t a i n i n g  i nve r t a se  a p p e a r e d  f i rs t  a t  t he  base  of t he  vil l i  13 
a n d  those  c o n t a i n i n g  sup ranuc l ea r  vacuoles  were seen for  
t h e  las t  t ime  a t  t he  t ips  of t he  vill i  (Figure  2). T h e  
exchange  of t he  ileal ep i the l i um f rom suckl ing  to  a d u l t  
t y p e  t ook  place  be tween  t he  18th  a n d  21st days  of life. 
Th i s  p o i n t  of t i m e  fa i r ly  coincided w i t h  t he  cessa t ion  of 
a n t i b o d y  a b s o r p t i o n  on  t h e  19th  a n d  20th  days  1. S imul-  
t aneous ly ,  t he  adhes ion  s t r e n g t h  of i n t e s t i n a l  ep i the l ia l  
cells increased  a n d  t he  h y d r o l y t i c  e n z y m e  ac t iv i t i e s  h a d  
d i s t i n c t l y  a l t e red  (Figure 1). 

The  ye l lowish-brown colour  of t h e  i leum appea r s  to  be  
due  p r i m a r i l y  to  t h e  inc lus ion bodies  in t he  s u p r a n u c l e a r  
vacuoles  ~. The  d i s a p p e a r a n c e  of t he  ye l lowish -b rown  
colour  a n d  of t h e  inc lus ion bodies  preceeds  t h a t  of t h e  
vacuo l ized  cells b y  1 or 2 days  (Table).  The  presence  of 
p l a n t  res ts  in h is to logica l  sect ions  appea r s  to  i nd i ca t e  t h a t  
t h e  d i s a p p e a r a n c e  of inc lus ion  bodies  is r e l a t ed  to  t h e  
g r a d u a l  supersed ing  of suck l ing  b y  i n t a k e  of solid food. 

In  t he  d i s ta l  p a r t  of t he  i leum, Peye r ' s  pa t ches  well 
v is ible  to  t he  n a k e d  eye were found  f i rs t  on  t he  19 th  day.  
Accordingly ,  t h e i r  a p p e a r a n c e  coincides w i t h  t he  begin-  
n i n g  of changes  in t he  s e rum i m m u n e  g lobul in  levels 3, a. 

The  above  o b s e r v a t i o n s  imp ly  t h a t  in  t he  r a t ' s  i l eum 
mul t ip l e  changes  are t a k i n g  place be tween  t h e  18 th  a n d  

21st d ay  of life. T h e  ques t ion  arises w h e t h e r  or n o t  t he  
changes  are  l imi ted  to t h e  i l e u m .  MooG 14,15 descr ibed  
enzymic  a n d  morpho log ica l  changes  in the  p r o x i m a l  p a r t  
of t h e  smal l  i n t e s t i ne  of 16-18-day-o ld  mice, w h i c h  co- 
incides w i t h  t h e  cessa t ion  of a n t i b o d y  a b s o r p t i o n  in .this 
species. T h e  hydro la ses  s tud ied  b y  us showed  changes  
also in t h e  p r o x i m a l  p a r t  of t h e  smal l  i n t e s t ine  (Figure  1). 
Some changes  p e r h a p s  e x t e n d  to t h e  en t i re  o rgan i sm.  

W e  bel ieve  t h a t  these  changes  r ep re sen t  a n  i m p o r t a n t  
s tep  in on togenes is  a n d  t h e i r  phys io logica l  s igni f icance  is 
t h e  p r e p a r a t i o n  for wean ing .  There  is no  i n d i c a t i o n  t h a t  
in  n o n - r o d e n t s  t h e  p r e p a r a t i o n  for w e a n i n g  a c t u a l l y  
man i fes t s  i tself  b y  such  a b r u p t  a n d  p r o n o u n c e d  changes  
as in rats ,  
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The Control of Acoustic Input in the Medial Geniculate body and Inferior Colliculus by Auditory Cortex 

The  i m p o r t a n c e  of sensory  i n p u t  con t ro l  in  t he  percep-  n e rv o u s  sys tem1.  W i t h i n  t h e  acous t ic  sys tem,  t o g e t h e r  
t ive  e v a l u a t i o n  of i n f o r m a t i o n  is known.  I n  fact ,  a g rea t  w i t h  t h e  a f f e r en t  p a t h w a y ,  a n a t o m i c a l  d a t a  sugges t  a 
n u m b e r  of e x p e r i m e n t a l  d a t a  sugges t  t h a t  t he  i n f o r m a t i o n  
c o m i n g  f rom m a n y  a f f e ren t  sys t ems  is con t ro l l ed  b y  1 R. B. LIVINGSTON, in Handbook o/ Physiology (Eds. J. FIELD, 
cen t r i fuga l  n e r v o u s  p a t h w a y s ,  and  t h a t  cen t r i fuga l  H.W. MAGoUN, V.E. HALL; Am. Physiol. Soc.,Washington, 1959), 
con t ro l  m a y  be  a genera l  p r inc ip le  of ac t ion  of t h e  cen t r a l  vol. 1, p. 741. 
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descend ing  sys tem,  w h i c h  passes  f rom the  a u d i t o r y  co r t ex  
to  t h e  med ia l  gen icu la te  body,  t h e  b i l a t e ra l  infer ior  
colliculi, t h e  l a t e ra l  l emniscus  and  t h e  t r apezo id  b o d y  2-4. 

The  p r e s e n t  work  is a n  a t t e m p t  to  show t h e  func t i on  
t h a t  these  descend ing  f ibres  h a v e  in t h e  con t ro l  of 
acous t ic  i n p u t  in  t h e  med ia l  gen icu la te  b o d y  a n d  in t h e  
infer ior  colliculus. 

Material and method. The  e x p e r i m e n t s  h a v e  been  done  
on  26 curar ized  ca t s  w i t h  local  anae s the s i a  of pa in fu l  
po in ts .  W e  recorded  t h e  evoked  po t en t i a l s  in  t he  med ia l  
gen icu la te  b o d y  a n d  in t h e  infer ior  coll iculus w i t h  or 
w i t h o u t  cond i t i on ing  s t i m u l a t i o n  of acous t ic  cortex,  
per iod ica l ly  v a r y i n g  t he  i n t e n s i t y  of t he  click sound  
ene rgy  (expressed in dB below the  a r b i t r a r y  reference  
level). W e  f u r t h e r  evoked  t h e  acous t ic  p o t e n t i a l s  t h r o u g h  
shock  t e s t s  appl ied  on  u n d e r l y i n g  acoust ic  re lays  (cochlear  
nuc leus  a n d  super io r  o l iva ry  complex) .  The  explored  
s t r u c t u r e s  were  s t e reo tax ica l ly  localized 5. The  cond i t ion-  
ing s t i m u l a t i o n  was  pe r fo rmed  b y  b ipo la r  me thod ,  us ing  
a series of r epe t i t i ve  shocks  de l ivered  b y  Grass  $8 s t imu-  
lator ,  f i t t ed  w i t h  a n  r[ coupl ing  u n i t  a n d  p r o g r a m m e d  b y  
T e k t r o n i x  162 uni ts .  E l e c t r o d e  loca t ions  were checked  in 
serial  pa ra f f in  sect ions  t h r o u g h  t he  f ixed b r a i n  (P russ ian  
b lue  marks ) .  F o r  t e c h n i c a l  de ta i l s  refer  to  p rev ious  work  
or in  ex tenso  workS,7. 

Results and discussion. The  cond i t ion ing  s t i m u l a t i o n  
of ce r t a in  po in t s  of t h e  a u d i t o r y  co r t ex  has  i nduced  a n  
i n h i b i t i o n  of t h e  p o t e n t i a l s  evoked  b o t h  in t h e  med ia l  
gen icu la te  b o d y  a n d  in t h e  infer ior  col l iculus.  3 v a r i a b l e  
cond i t ions  m u s t  be  fulfi l led for t h e  a p p e a r a n c e  of t h e  
inh ib i t ion ,  i.e. (A) Conditioning stimulation o/ certain 
points in the cerebral cortex. W e  explored  t h e  a u d i t o r y  
cor tex  of t he  cat ,  cons i s t ing  of t he  p r i m a r y  (As) an d  
s e c o n d a r y  (A2) acous t ic  a reas  a n d  of t h e  pos te r io r  
ec tos i lv ian  gyrus  (Ep). I t  was  found  t h a t  few po in t s  of t i le  
a u d i t o r y  cor tex  d e t e r m i n e d  t he  i n h i b i t i o n  of t he  evoked  
a c t i v i t y  in  t he  med ia l  gen icu la te  b o d y  a n d  in  t he  infer ior  
colliculus. These  p o i n t s  were all  localized inside t h e  pr i -  
m a r y  acous t ic  a rea  (As). S t i m u l a t i o n  of po in t s  of secon- 
d a r y  acous t ic  a rea  (A2) a n d  of t h e  pos te r io r  ec tos i lv ian  
gyrus  (Ep) d e t e r m i n e d  less or  no effect. The  loca l iza t ion  
of t he  po in t s  of t h e  a u d i t o r y  cor tex  was equa l  b o t h  for 
t h e  med ia l  gen icu la te  b o d y  and  t h e  infer ior  coll iculus 

(Figure).  T h e  p e r c e n t a g e  of i nh ib i t i on  of t h e  evoked  
po ten t ia l s ,  in o p t i m u m  condi t ions ,  was  5 0 - 6 0 % .  
(B) Localization o[ the electrodes in medial geniculate body 
and in/erior colliculus. T h e  e n t i t y  of t h e  i n h i b i t o r y  
p h e n o m e n o n ,  pe r fo rmed  b y  s t i m u l a t i o n  of t h e  p r i m a r y  
acoust ic  area,  r eached  ti le h ighes t  degree (50-60%)  w h e n  
t h e  de r iv ing  e lec t rode  in t h e  med ia l  genicula te  b o d y  a n d  
in t h e  infer ior  coll iculus was p laced  a t  the  borders ,  whi le  
t h e  degree of i n h i b i t i o n  d imin i shed  w h e n  t h e  e lec t rode  
was p laced  a t  t h e  cen t re  of t h e  relays.  In  p a r t i c u l a r  we 
found  t h a t  t h e  e n t i t y  of i n h i b i t i o n  in t h e  med ia l  genicu-  
la te  b o d y  was g rea t e r  w h e n  t h e  der iv ing  e lec t rode  was  
p laced  a t  H12_13 an d  Hg,5_s,5; f r o n t a l  an d  l a t e ra l  s tereo-  
t ax i c  p lanes  were A3,5_4,5, LD-s0. The  m a x i m u m  degree of 
i n h i b i t i o n  for t h e  infer ior  coll iculus was o b t a i n e d  w h e n  
t h e  e lec t rode  was p laced  a t  Hs4_~5 an d  Hg,5_s0 ,5; f r o n t a l  
a n d  l a t e ra l  s t e reo tax ic  p lanes  were P1-2, L4,5-5. (C) Para- 
meters of conditioning stimulation. The  degree of i n h i b i t o r y  
effects was  d e p e n d e n t  on wel l -def ined p a r a m e t e r s  of con-  
d i t i on ing  s t imu la t ion .  W e  h a v e  o b t a i n e d  t h e  m a x i m u m  
degree of i n h i b i t i o n  w i t h  10-12 shocks  a t  200/sec; 1 msec ;  
8-10 V;  10-20 msec i n t e r v a l  b e t w e e n  cond i t ion ing  a n d  
t e s t  s t imulus .  W h e n  t h e  o p t i m u m  e x p e r i m e n t a l  condi-  
t ions  (A, B, C) were realized,  t h e  e n t i t y  of i n h i b i t i o n  was  
5 0 - 6 0 %  if t h e  t e s t  s t imu lus  was r ep re sen t ed  b y  a n  
electric shock  on  a n  u n d e r l y i n g  relay,, whereas  if t h e  t e s t  
s t imulus  was r ep re sen t ed  b y  a click, t i le  e v a l u a t i o n  of t h e  
i n h i b i t i o n  degree, pe r fo rmed  w i t h  t h e  equ iva lence  
m e t h o d  in dB, was 10 dB equ iva len t s ,  n o t  on ly  for  a 
d e t e r m i n e d  sound  ene rgy  b u t  for d i f fe ren t  ranges  of values .  

Our  resu l t s  lead to  t h e  conclus ion  t h a t  the  co n d i t i o n ing  
s t i m u l a t i o n  of p r i m a r y  acous t ic  cor tex  i nh ib i t s  t h e  
p o t e n t i a l s  evoked  b o t h  in t h e  med ia l  genicula te  b o d y  a n d  
in t h e  infer ior  colliculus. T h e  degree of i n h i b i t i o n  is 
g rea te r  w h e n  t h e  s t i m u l a t i n g  a n d  t h e  der iv ing  e lec t rodes  
are p laced  in wel l -def ined po in t s  of t h e  cerebra l  co r t ex  
an d  respec t ive ly  of t h e  cons idered  nuclei.  T h e  resu l t s  
seem to r ende r  a f u n c t i o n a l  s ignif icance to e f fe ren t  f ibres  
t h a t  leave  t h e  a u d i t o r y  co r t ex  to  en t e r  in t h e  m e d i a l  
gen icu la te  b o d y  an d  t h e  infer ior  coll iculus s. 

Riassunto. I n  G a t t i  cu ra r i zza t i  la  s t imolaz ione  con-  
d i z ionan te  de l l ' a rea  u d i t i v a  p r i m a r i a  inibisce i po tenz ia l i  
evoca t i  t a n t o  nel  corpo genicola to  media le  q u a n t o  nel  
collicolo inferiore.  I r i su l t a t i  possono a t t r i b u i r e  u n  
s ignif icato  funz iona le  alle f ibre  che da l la  cor teccia  u d i t i v a  
convergono  sui due re lays  del s i s t ema  sensoriale  acust ico.  
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Cat immobilized with syncurarin and local anaesthesia of painful 
points. Inhibition of several potentials evoked in the inferior eolli- 
culus by conditioning stimulation (10 shocks at 200/see; 1.5 msee; 
10 msec interval) of different points ill the auditory Cortex. In the 
left oscillograms are represented superimposed unconditioned 
potentials, in t h e  right oscillograms superimposed conditioned 
potentials (full circles). The inhibitory effects are better evident after 
conditioning stimulation of primary acoustic area (B and C), while 
they are less evident after conditioning stimulation of secondary 
acoustic area (A and F) and posterior ectosilvian gyrus (D and E). 
Vertical calibratio 100~xV; horizontal calibration 2 msec. 
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