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Summary 

T h e  fo l lowing  a m i n o a c i d s  h a v e  b e e n  d e t e c t e d  in t h e  
p e r i l y m p h  f r o m  horses  b y  f i l te r  p a p e r  c h r o m a t o g r a p h y :  
a s p a r t i c  acid,  g l u t a m i c  acid,  p h o s p h o c o l a m i n e ,  g lyc ine ,  
se r ine ,  t a u r i n e ,  t h r e o n i n e ,  a l an ine ,  g l u t a m i n e ,  lys ine ,  
a rg in ine ,  y - a m i n o b u t y r i c  acid,  p ro l ine ,  va l ine ,  leucine ,  
t y r o s i n e ,  p h e n y l a l a n i n e ,  cys t ine .  

A c o m p a r a t i v e  s t u d y  of c h r o m a t o g r a m s  o b t a i n e d  
f r o m  blood,  p e r i l y m p h  a n d  l i q u o r  s h o w e d  t h a t  t h e  
t ) e r i l ymph  is m u c h  more  s imi l a r  to  t h e  b l o o d  t h a n  to  
t h e  c e r e b r o s p i n a l  f lu id  e i t h e r  for  q u a l i t a t i v e  a n d  for  
q u a n t i t a t i v e  c o n t e n t  in a m i n o a c i d s .  

T h e  F o r m a t i o n  of  F l a v i n - A d e n i n e  D i n u c l e o t i d e  
in Liver  Cel ls  P r e p a r e d  f r o m  N o r m a l  and A l l o x a n  

Diabe t i c  Rat s  

I n  a p r e v i o u s  p a p e r  t we h a v e  s h o w n  t h a t  less F A D  ~ is 
f o u n d  in t h e  l iver  of a l l o x a n  d i a b e t i c  r a t s  t h a n  in n o r m a l  
a n i m a l s  a n d  t h a t  F M N  or R i b  q A T P  a d m i n i s t r a t i o n  
can  r e s to re  F A D  to  t h e  n o r m a l  level .  

I n  t h e  p r e s e n t  pape r ,  e x p e r i m e n t s  h a v e  b e e n  ca r r i ed  
o u t  w i t h  t h e  o b j e c t  of r e p r o d u c i n g  in vitro t h e  a b o v e -  
m e n t i o n e d  resu l t s .  

A t t e m p t s  h a v e  p r e v i o u s l y  b e e n  m a d e  to  f ind  t h e  
o p t i m u m  t i s sue  p r e p a r a t i o n  w h i c h  cou ld  c o n v e r t  F M N  
to  F A D .  

I n  e x p e r i m e n t s  w i t h  l iver  h o m o g e n a t e s  u n d e r  dif-  
f e r e n t  c o n d i t i o n s  of i n c u b a t i o n ,  n o  f o r m a t i o n  of F A D  
has  b e e n  obse rved .  

F u r t h e r  e x p e r i m e n t s  w i t h  p r e p a r a t i o n s  of l ive r  cells 
led us to  r e p r o d u c e  in vitro t h e  s y n t h e s i s  of F A D  f r o m  
FMN,  t h u s  c o n f i r m i n g  t h e  a b o v e - m e n t i o n e d  o b s e r v a -  
t i o n  of TRUFANOV a, b y  w h i c h  t h e  m a i n t e n a n c e  of cel l  
s t r u c t u r e  is e s sen t i a l  for  t h i s  r e a c t i o n .  T h e  cells f r o m  
t h e  l iver  of b o t h  n o r m a l  a n d  d i a b e t i c  r a t s  h a v e  b e e n  
p r e p a r e d  in t he  fo l lowing  m a n n e r 4 :  i m m e d i a t e l y  a f t e r  
r e m o v a l  f r o m  t h e  an ima l s ,  t h e  l i v e r  was  p e r f u s e d  w i t h  
an  i so ton ic  so lu t ion  of NaC1 in o rde r  to  free i t  c o m p l e t e l y  
f r o m  blood.  T h e  l iver  was  t h e n  c u t  i n t o  sma l l  pieces  a n d  
q u i c k l y  h o m o g e n i z e d  in 0.16 3 I  p h o s p h a t e  b u f f e r  a t  
p H  6.9 in a P o t t e r - E l v e h j e m  h o m o g e n i z e r ,  e m p l o y i n g  
a pes t l e  loose ly  f i t t i n g  i n to  a cy l inde r .  T h e  s u s p e n s i o n  so 
o b t a i n e d  was  p a s s e d  t h r o u g h  a n y l o n  f i l t e r  to  r e m o v e  t h e  
s t r o m a  e l e m e n t s  w h i c h  are  r e t a i n e d  b y  it .  

The  s u s p e n s i o n  p a s s e d  t h r o u g h  t h e  f i l t e r  was  c e n t r i -  
fuged a t  400 × g for 10 r a in ;  t h e  s e d i m e n t  was  resus -  
p e n d e d  in t he  s a m e  bu f fe r  a n d  c e n t r i f u g e d  a t  1500 × g 
for 15 ra in .  T h e  s a m e  o p e r a t i o n  was  t h e n  twice  r e p e a t e d .  

The  s e d i m e n t  so o b t a i n e d ,  w h e n  o b s e r v e d  u n d e r  a 
mic roscope ,  c o n t a i n e d  m a i n l y  l iver  cells, v e r y  few b lood  
co rpusc le s  a n d  K u p f e r  cells. 
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a W e  are  g r e a t l y  i n d e b t e d  to Prof .  M. BRACCO of t hc  B i o c h e m i s t r y  
D e p a r t m e n t  of " V i l l a g g i o  S a n a t o r i a l e  di S o n d a l o "  for  h a v i n g  sug-  
ge s t ed  th i s  p r o c e d u r c .  

All  t h e  o p e r a t i o n s  desc r ibed  were  c a r r i e d  o u t  a t  
5°C. 
T h e  s e d i m e n t  was  s u s p e n d e d  in p h o s p h a t e  b u f f e r  

0.16 2~I a t  p H  7.5 a n d  th i s  s u s p e n s i o n  was  used  for t h e  
i n c u b a t i o n .  In  e a c h  e x p e r i m e n t  t h e  s u s p e n s i o n  of cells 
was  d i v i d e d  i n t o  5 f r ac t ions .  One  was  used  for  t h e  
d e t e r m i n a t i o n  of t h e  d r y  w e i g h t  of t h e  cells m a i n t a i n e d  
a t  90°C u n t i l  c o n s t a n t  w e i g h t  was  o b t a i n e d .  

T h e  r e m a i n i n g  f r a c t i o n s  were i n c u b a t e d  u n d e r  
i d e n t i c a l  c o n d i t i o n s :  one  w i t h o u t  a n y  a d d i t i o n ,  t h e  
o t h e r s  w i t h  t h e  a d d i t i o n  of FMN,  F M N  -~ A T P ,  
F M N  + A T P  + in su l in  r e spec t ive ly .  

A f t e r  i n c u b a t i o n  t h e  s u s p e n s i o n  was h o m o g e n i z e d  in 
a v e r y  c lose - f i t t i ng  h o m o g e n i z e r  in o rde r  to  d i s r u p t  t h e  
ceils, a n d  F A D  was  d e t e r m i n e d  a c c o r d i n g  to  t h e  m e t h o d  
of BESSEY et aLL 

T h e  i n c u b a t i o n  a n d  all  t h e  m a n i p u l a t i o n s  were per -  
f o r m e d  in a d a r k  room.  

F A D  c o n t e n t  of i n c u b a t e d  l iver  cells 

A d d i t i o n  

N o  . . . . . . . . .  
FMN . . . . . . . .  
FMN + AT P . . . . .  
F M N +  A T P +  insulin 

] F A D / , g / g  d r y  cells 
f rom n o r m a l  r a t s  

49.5 -~ 4.7 
60-1 + 5.8 
69.5 ± 6.1 
70.3 :t_ 6.4 

F A D  # g / g  d r y  cells 
f rom d i a b e t i c  r a t s  

35.2 ::~: 3.a 
34-1 ~ 3-5 
42-3 ± 4.O 
44-5 :~ 4"1 

The vahles represent the mean j[_ standard error of the mean 
o b t a i n e d  f ront  "20 n o r m a l  a n d  "20 d i a b e t i c  ra t s ,  

T h e  i n c u b a t i o n  mix  ture  c o n t a i n e d  30 nlg  of l ive r  cells (d ry  weight} ; 
3 0 / , M  MgC12 a n d  5 6 / t M  of p h o s p h a t e  bu f f e r  a t  p H  7 '5  in  a vo lume  
of 4 lid. T h e  s u b s t a n c e s  were  a d d e d  to the  m i x t u r e  in the  fo l lowing 
amounts: 8/ ,M ATP- 4 Na; 0-1 /zM FMN, 4 U.I. insulin powder 
(IAlly and Co.). Incubation for 3 h at 38 ~ C. 

T h e  r e su l t s  s h o w n  in t h e  T a b l e  i n d i c a t e d  t h a t  t h e  
F A D  c o n t e n t  of l iver  cells of a l l o x a n  d i a b e t i c  r a t s  is 
lower  t h a n  t h a t  of l i ve r  cells  in n o r m a l  r a t s .  

T h e  F A D  of cells of d i abe t i c  r a t s  is n o t  a f f ec t ed  b y  
a d d i t i o n  to  t h e  i n c u b a t i o n  m i x t u r e  of F M N .  W h e n  F M N  
is a d d e d  t o g e t h e r  w i t h  A T P ,  a s i g n i f i c a n t  i nc r ea se  is 
o b t a i n e d .  T h e  a d d i t i o n  of F M N  t o g e t h e r  w i t h  A T P  a n d  
in su l in  is e v e n  more  e f fec t ive  in i n c r e a s i n g  t h e  f o r m a t i o n  
of F A D  b y  t h e  cells of d i a b e t i c  r a t s .  In  cells  of n o r m a l  
an ima l s ,  F A D  is, on t h e  o t h e r  h a n d ,  i n c r e a s e d  b y  t h e  
a d d i t i o n  of F M N ,  a n d  t h e  a d d i t i o n  of F M N +  A T P  is e v e n  
more  e f fec t ive  to  i nc rease  t h e  y ie ld  of  F A D .  I n s u l i n  does  
n o t  inc rease  t h e  ef fec t  of F M N  + A T P  on ti le n o r m a l  
cells. 

These  r e su l t s  are  in  a g r e e m e n t  w i t h  t h o s e  p r e v i o u s l y  
o b t a i n e d  in rive, e x c e p t  for  t h e  e f fec t  of F M N  on F A D  
f o r m a t i o n  b y  d i a b e t i c  l iver .  \Vhi le  in rive F M N  en-  
h a n c e s  t h e  f o r m a t i o n  of F A D ,  in vitro i t  fails to  p ro d u ce  
t h i s  ef fec t  un less  A T P  is a d d e d  a t  t h e  s a m e  t ime .  In  a n y  
case,  b o t h  c o n t e n t  a n d  f o r m a t i o n  of F A D  in a l l o x a n  
d i a b e t i c  r a t s  is lower  t h a n  in n o r m a l  an ima l s .  

T h e  m a i n t e n a n c e  of cell s t r u c t u r e  seems  to  be  essen-  
t i a l  in p r o m o t i n g  in vitro t h e  f o r m a t i o n  of F A D  f r o m  
F M N .  

N .  S I L I P R A N ] ) ] ,  F.  NAVAZIO,  a n d  
P .  I ; ' IORETTI  

Institute o/ Biological Chemistry, University o/ Rome, 
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R i a s s u n t o  

Viene s t u d i a t a  la fo rmaz ione  del f l a v i n - a d e n i n  di- 
nuc leo t ide  (FAD) da  p a r t e  di cellule di  f ega to  di  an imal i  
normal i  e d iabe t i c i  pe r  Mlossana  a pa r t i r e  da  i l av in  
m o n o n u c l e o t i d e  (FMN).  

Le eellule de l l ' an ima le  n o r m a l e  pos sono  s in te t i zza re  iI 
F A D  d i r e t t a m e n t e  dal  FMN,  m e n t r e  le cellule de l l ' an i -  
male  d i abe t i co  possono  e f f e t t u a r e  q u e s t a  s in tes i  dal  
FMN,  solo se v iene  agg iun to  a n c h e  A T P .  

Tale s in tes i  ~ poss ib i le  solo se v iene  c o n s e r v a t a  l ' i n t e -  
gri t~ cellulare.  Viene  de sc r i t t o  un  p r o c e d i m e n t o  per  la 
p r e p a r a z i o n e  delle celIule isola te  di  l ega to .  

B i n a u r a l  I n t e r a c t i o n  i n  t h e  M e d u l l a  o f  t h e  C a t X  

The ab i l i ty  to  loca te  t he  source  of a sound  in space  is 
cons ide red  to  d e p e n d  u p o n  t h e  i n t e r a c t i o n  of neura l  
impulses  o r ig ina t ing  a t  t h e  t w o  ears.  B inaura l  in te r -  
ac t ion  has  been  s h o w n  in t h e  r e sponses  of t h e  a u d i t o r y  
co r t ex  2, b u t  it  is n o t  y e t  k n o w n  a t  w h a t  level of  t he  audi -  
t o r y  s y s t e m  i n t e r a c t i o n  f i rs t  occurs .  JEFFRESS 3 sugges ted  
t h a t  t h e  infer ior  coll iculi  a re  p r o b a b l y  t h e  s i te  of t he  
f i rs t  b inau ra l  i n t e r ac t i on ,  a n d  i n t e r a c t i o n  has  r e cen t l y  
been  d e m o n s t r a t e d  a t  t h i s  level  4. There  does no t  seem 
to be  a n y  c lear  ev idence  in t h e  l i t e r a tu re  of b inau ra l  
i n t e r a c t i o n  be low t h e  colliculi .  KEMP a n d  ROBINSON ~ 
i n t e r p r e t e d  t h e i r  e x p e r i m e n t s  a t  t h e  la te ra l  l emniscus  
as showing  no b i n a u r a l  i n t e r a c t i o n  a t  t h a t  level.  A 
p r e l i m i n a r y  r e p o r t  i n d i c a t e d  t h a t  b inau ra l  i n t e r a c t i o n  
migh t  occur  in t h e  coch lea  itself,  impul ses  be ing  t r an s -  
m i t t e d  ove r  a coch leo -coch lea r  t r a c t  e, b u t  l a t e r  work  
has  no t  c o n f i r m e d  th i sL  

W e  h a v e  s o u g h t  to  d e t e r m i n e  w h e t h e r  b inau ra l  in te r -  
ac t ion  occurs  a t  t he  a u d i t o r y  tuberc le ,  t h e  t r a p e z o i d  
body ,  t h e  super io r  o l iva ry  complex ,  a n d  t h e  la tera l  
l emniscus .  W e  have  n o t  found  ev idence  of i n t e r a c t i o n  
a t  t h e  t ube rc l e ,  b u t  we  h a v e  f o u n d  s ign i f ican t  ev idence  
of i n t e r a c t i o n  a t  t h e  3 o t h e r  s t a t ions .  

M e t h o d s .  I f  t he  two  ears  are  r e p r e s e n t e d  a t  a pa r t i cu l a r  
region by  i n d e p e n d e n t  p o p u l a t i o n s  of neura l  uni ts ,  t h e n  
the  r e sponse  to  s t i m u l a t i o n  of b o t h  ears  shou ld  equa l  
t h e  s u m  of  t h e  r e sponses  to  m o n a u r a l  s t i m u l a t i o n  of t h e  
s epa ra t e  ears .  I f  a s ign i f i can t  d e v i a t i o n  f r o m  e q u a l i t y  
is found ,  t h e n  we conc lude  t h a t  i n t e r a c t i o n  b e t w e e n  t h e  
responses  of t h e  two  ears  has  occur red  and  t h a t  t he  
ears are no t  r e p r e s e n t e d  b y  i n d e p e n d e n t  popu la t ions .  

In  our  e x p e r i m e n t s ,  t h e  ears  were  s t i m u l a t e d  in- 
d e p e n d e n t l y  of each o t h e r  wi th  b r i e f  cl ick s t imul i .  The  
i n t e n s i t y  of t h e  cl icks was  usua l ly  se t  b e t w e e n  30 a n d  40 
db  above  t h r e s h o l d ,  so t h a t  c ro s shea r ing  was  avo ided .  
The  ampl i f i ed  e lec t rophys io log ica l  r e sponses  were  
r ecorded  p h o t o g r a p h i c a l l y  f rom t h e  face of a c a t h o d e - r a y  

l This research was aided by a grant from the NationaI Science 
Foundation. 
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oscil loscope.  To record  f rom t h e  a u d i t o r y  tuberc le ,  a 
gross e lec t rode  was  p l aced  on the  dorsal  sur face  of t he  
tuberc le .  To record  f rom t h e  o the r  s ta t ions ,  a needle,  
i n su l a t ed  e x c e p t  a t  t he  t ip ,  was inse r ted  in to  t he  medul la .  
The  b ra ins  were  p r e s e r v e d  for  h is to logical  d e t e r m i n a t i o n  
of t h e  e x a c t  s i tes  of r eco rd ing ;  t h e  h i s to logy  has  no t  ye t  
been  done ,  a n d  t h e  pos i t ions  of t h e  needle  t i p  h a v e  been  
d e t e r m i n e d  p rov i s iona l ly  f rom e x t e r n a l  m e a s u r e m e n t s .  
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Electrophysiological responses to click stimuli recorded at the 
auditory tubercle, the trapezoid body and the lateral lemniscus. Each 
graph is the average of 8 to 10 successive responses. Each of these 
electrode locations was taken from a different animal. The tubercle 
and lemniseus locations were on the right side ; the trapezoid location 

was in the midline. 

The sub jec t s  were  t e n  a d u l t  cats ,  a n e s t h e t i z e d  wi th  
N e m b u t a l  or wi th  Dial  in u r e t h a n e .  Seven  an imal s  were  
used  in e x p e r i m e n t s  a t  t h e  t ube rc l e ;  five, inc lud ing  t w o  
of t h e  fo rmer  group,  were  used  in  e x p e r i m e n t s  a t  t h e  
o t h e r  s t a t ions .  


