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N a O I t  solut ion.  The  vessels were gassed for  5 mil l  w i t h  
O 3 100% ; 10 m i n  were  al lowed for  t he  equ i l i b ra t ion  a n d  
t he  obse rva t i on  per iod  las ted  60 rain.  All i n c u b a t i o n s  were 
pe r fo rmed  a t  37 ~ Resu l t s  expressed  as tel O~/mg we t  
t i s sue /h  h a v e  been  c o m p a r e d  w i t h  S t u d e n t ' s  t - tes t  
accord ing ly  w i t h  FISHER a n d  YATES 6. 

Results. The  oxygen  u p t a k e  of t h e  amygda la ,  h ippo-  
c a m p u s  and  ce rebra l  cor tex  f rom d ies t rus  a n d  es t rus  r a t s  
is s u m m a r i z e d  in t h e  Table .  As can  be  seen t he  oxygen  
u p t a k e  of t h e  a m y g d a l a  is h ighe r  d u r i n g  es t rus  t h a n  in 
d ies tus  phase.  On  t h e  o the r  t l and  t h e  ox ida t i ve  a c t i v i t y  
of h i p p o c a m p u s  is h ighe r  d u r i n g  d ies t rus  t h a n  in es t rus  
rats .  No modi f i ca t ions  were found  in t he  r e sp i r a t i on  of 
cerebra l  cor tex  du r ing  sexua l  cycle. 

Discussion. Severa l  obse rva t ions  h a v e  d e m o n s t r a t e d  
t h a t  t h e  l imbic  s y s t e m  is one of t h e  b r a i n  s t ruc tu re s  im- 
p l i ca ted  in  gonada l  func t ion .  I t  was  shown  t h a t  e lectr ical  
s t i m u l a t i o n  of t h e  a m y g d a l a  led to  ovu l a t i on  in  t he  r abb i t ,  
t h e  ca t  and  t h e  r a t  7-9, a n d  s t i m u l a t i o n  of t he  h ippo-  
c a m p u s  induced  ovu l a t i on  in t h e  r a b b i t  ~~ I t  was  also 
found  t h a t  b i l a t e ra l  lesions of t h e  h i p p o c a m p u s  or  
a m y g d a l a  in  t h e  a d u l t  r a t  a l t e red  t he  es t rus  cycle 11, ~.  

The  resul t s  of t he  p r e s en t  p a p e r  showed  cyclic changes  
in t h e  ox ida t i ve  a c t i v i t y  of t h e  a m y g d a l a  a n d  h ippo-  
campus .  I n  t h e  a m y g d a l a  t he  h i ghes t  va lues  were  
obse rved  d u r i n g  es t rus  and  in t he  h i p p o c a m p u s  d u r i n g  
diest rus .  Such  resul t s  could be  cor re la ted  w i t h  t he  observa-  

s pe r fo rmed  b y  TERASAWA a n d  TI~dlRAS 13 who found  
t h a t  t h e  e lectr ical  a c t i v i t y  of h i p p o c a m p u s  decreases  in  
t h e  m o r n i n g  of t he  estrus ,  whi le  t h e  m e d i a l  p a r t  of 
a m y g d a l a  decreases  i ts  e lectr ical  a c t i v i t y  du r ing  diest rus .  

M a n y  func t iona l  m e c h a n i s m s  could be  impl i ca ted  f rom 
t h e  cyclic changes  in t h e  me tabo l i c  a c t i v i t y  of t h e  l imbic  
s t ruc tu re s ;  never the less ,  t a k i n g  in to  a c c o u n t  t he  modif i -  
ca t ions  of sexua l  h o r m o n e s  a n d  g o n a d o t r o p h i n s  du r ing  
t he  sexua l  cycle, i t  is p r o b a b l e  t h a t  t he  l imbic  modif ica-  
t ions  are ill some way  connec t ed  w i t h  such  h o r m o n a l  
va r ia t ions .  F u r t h e r  s tud ies  are  needed  before  a conclus ion  
can  be  r eached  in t h i s  respect .  

Resumen. Se h a  e s tud iado  el consumo de oMgeno de la 
a m i g d a l a  y del h ipoc~mpo  en  r a t a s  h e m b r a s  d u r a n t e  el 
ciclo sexual.  La  cor teza  ce rebra l  se ut i l iz6 como control .  
Los  resu l t ados  ob t en idos  i nd i can  que  a m b a s  e s t ruc tu r a s  
l fmbicas  suf ren  cambios  cfclicos. La  m a y o r  a c t i v i d a d  
m e t a b d l i c a  de la  a m i g d a l a  fu6 o b s e r v a d a  d u r a n t e  el 
es t ro  en  cambio  el h i p o c a m p o  t i ene  su m a y o r  consumo de 
oMgeno d u r a n t e  el diestro.  
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Oxidative activity of limbie structures and cerebral cortex in female 
rats 

QQ ([• wet tissue/h) 
Amygdala Hippocampus Cerebral cortex 

Diestrus 1.08 4- 0.11 (15) 1.43 4- 0.10 (26) 1.31 4- 0.12 (13) 
Estrus 1.51 4- 0.14 (17) 1.18 4- 0.08 (24) 1.30 4- 0.11 (13) 
P value < 0.02 < 0.05 n.s. 

Mean 4- standard error. Figures in parenthesis are the number of 
determinations; n.s., not significant. 
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Immunochemica l  Studies of Ribosomal  Proteins 

I m m u n o c h e m i c a l  ana lys i s  of r i bosoma l  p ro t e in s  could 
be  a c o n v e n i e n t  m e t h o d  for t h e  s t u d y  of s t r u c t u r a l  
s imi lar i t ies  be tween  d i f fe ren t  f rac t ions  of r i bosoma l  pro-  
t e ins  f rom t h e  s ame  o rgan i sm or  b e t w e e n  r i bosoma l  
p ro t e in s  f rom d i f fe ren t  sources, b u t  t h e  use  of these  tech-  
n iques  ha s  been  h i n d e r e d  b y  t he  low so lub i l i ty  of r ibo-  
somal  p ro te ins  in  acqueous  buffers .  U n f r a c t i o n a t e d  
r i bosoma l  p ro t e in s  are  soluble  a t  fa i r ly  h i g h  concen t r a -  
t ions  ( > 2 mg/ml)  on ly  in urea,  in  h i g h  sa l t  solut ion,  or a t  
e x t r e m e  va lues  of pH,  i.e. u n d e r  cond i t ions  wh ich  in te r -  
fere w i t h  t h e  a n t i g e n - a n t i b o d y  reac t ion .  

T o t a l  r i bosoma l  p ro t e in s  f rom Neurospora crassa, 
label led  w i t h  14C dissolved in p y r o p h o s p h a t e  buf fe r  a t  
p H  8.5, were assayed  ill q u a n t i t a t i v e  p rec ip i t i n  reac t ions ,  
a n d  shown  s be  all  an t igen ica l ly  act ive ,  a l t h o u g h  a con- 
s iderab le  f r ac t ion  of t he  a n t i g e n - a n t i b o d y  complex  
r e m a i n e d  soluble  u n d e r  t h e  cond i t ions  of assay  1, the re fo re  
p r e v e n t i n g  a n y  m e a n i n g f u l  e s t i m a t i o n  or compar i son .  

Using Passive Hemagglut inat ion Techniques 

I n  th i s  p a p e r  we r e p o r t  pass ive  h e m a g g l u t i n a t i o n  
t echn iques  wh ich  al low c i r c u m v e n t i o n  of some of t h e  
dif f icul t ies  i nd ica t ed  above.  

Methods. Ribosomes  were i so la ted  f rom Neurospora 
crassa myce l i a  and  f rom Saccharomyces cerevisiae cells 
accord ing  to  a p rocedure  s h o w n  to  yie ld  r ibosomes  free 
f rom cy top la smic  c o n t a m i n a t i o n s  ~. R ibosomes  f rom 
p o t a t o  t u b e r s  were i so la ted  in t h e  s ame  way,  excep t  t h a t  
2 • 10 -4 M n a t r i u m  d i a e t h y l d i t h i o c a r b a m m i c u m  (DIECA) 
was  a d d e d  to b lock  po lypheno lox idase  ac t iv i t i e s  s a n d  to  
avo id  t h e  f o r m a t i o n  of i n h i b i t o r y  qu inones  4. R ibosomes  
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Passive hemagglutination of erythroeytes coated with ribosomal proteins by antisera against Neurospom crc~sse ribosomal proteins 

Antibody titer 

1/10 1/'co 114o 1/so 1/:t6o ~/~o :Mo 1/~o :12~*o :/~:~o 

Etns + IS . . . . . . . . . . . .  
Ets NC + IS + + +  + + +  + + +  + + +  + + +  + + +  + + +  + + +  + +  - -  
Ets NC + NIS . . . . . . . . . .  
Ets P + IS . . . . . . . . . . . .  
Ets Y + IS . . . . . . . . . .  

Abbreviations used: Etns, erythrocytes tanned not sensitized; Ets NC, erythrocytes sensitized with Neurospom crass~ ribosomal proteins; 
Ets P, erythroeytes tauned sensitized with potato ribosomal proteins; Ets Y, erythrocytes tanned sensitized with yeast ribosomal proteins; 
IS, anti Neurospora crassc~ ribosomal proteins serum; NIS, non-immune serum. Experimental outline: The first well of a Takatsy plate 
contained 0.9 mI of saline B, pH 7.2, and 0.1 ml of antisera. 0.5 ml of this reaction mixture was transferred to the second well containing 
0.5 ml of saline B, and so on in a serial way for 15-20 wells. To each of the serial dilutions of antibody, 0.05 ml of erythroeytes suspension 
was added. The plate was gently shaken and left covered at room temperature overnight before scoring. 

were dissolved in 0 . 0 5 M  Tris ( H y d r o x y m e t h y l  a m i n o -  
m e t h a n e )  chlor ide  p H  7.8 c o n t a i n i n g  60 m M  KC1, 7 m M  
Mg(C~HaO2)2, a n d  20 m M / ~ - m e r c a p t o e t h a n o l  to  t he  f ina l  
c o n c e n t r a t i o n  of 40 O.D. a t  260 n m / m l .  To 1.0 ml  of t h e  
r i bosoma l  solut ion,  1.2 ml  of a so lu t ion  of 4 M  LiC1 a n d  
8 M urea  were added.  T he  R N A  was d i sca rded  b y  cent r i -  
fuga t ion  a n d  t h e  s u p e r n a t a n t  c o n t a i n i n g  t i le  r i b o s o m a l  
p ro t e in s  was  used 1. An t i s e r a  were o b t a i n e d  f rom r a b b i t s  
i m m u n i z e d  w i t h  Neurosporc~ crassa r i b o s o m a l  p ro t e in s  in  
LiCl-urea,  as p rev ious ly  descr ibed  1. Fo r m a l i n i zed  sheep  
e ry th rocy te s ,  o b t a i n e d  t h r o u g h  t he  cou r t e sy  of Dr.  E. 
CLERICI, were w a s h e d  w i t h  sal ine so lu t ion  A (con ta in ing  
0.45~o NaC1 in 75 m M  s o d i u m  p o t a s s i u m  p h o s p h a t e  
buffer ,  p H  7.2). To 1 m l  of t h e  p a c k e d  red  cells, 5 ni l  of 
1/10,000 t a n n i c  acid so lu t ion  were  added.  T he  suspension,  
r e t a i n e d  a t  r oom t e m p e r a t u r e  for 10-30 min ,  was  cent r i -  
fuged a n d  t i le  s e d i m e n t  washed  once  w i t h  sal ine A. To t he  
t a n n e d  e r y t h r o c y t e s  2 ml  of sa l ine  so lu t ion  A a n d  5 ml  of 
a n t i g e n  so lu t ion  were  added.  T he  a n t i g e n  so lu t ion  was a 
LiCl-urea  p r e p a r a t i o n  of r i bosoma l  pro te ins ,  c o n t a i n i n g  
a b o u t  600 ~g p ro te ins /ml .  Af te r  s t a n d i n g  a t  37~ for 
30 m i n  w i t h  occas ional  s t i r r ing,  t h e  red  cells were packed,  
w a s h e d  twice  w i t h  sa l ine  so lu t ion  B (saline so lu t ion  A 
c o n t a i n i n g  1~o of f resh  r a b b i t  s e rum h e a t e d  a t  56~ for 
5 min)  a n d  once sa l ine  A. P a c k e d  sens i t ized  red  cells were 
su spended  in 20 vol. of sal ine A. T he  pass ive  hemagg lu -  
t i n a t i o n  t e s t  was  r u n  in  T a k a t s y  p la tes  w i t h  serial  di lu-  
t ion  5. 
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Relationship between the amounts of blocking antigen (Neurospom 
crassa ribosomal proteins) and the corresponding antibody titers. The 
amounts of blocking antigen added to the first well are plotted on the 
abscissa; the logarithm of the antibody titers ( • 104) are plotted on 
the ordinate. Experimental outline: as described ill the Table, except 
increasing amounts of blocking antigen in 0.05 ml of 4Murea were 
added to the first wells. 

Results and discussion. As shown  in t h e  Table ,  e ry th ro -  
cytes  coa ted  w i t h  Neurospora crassa r i b o s o m a l  p ro t e in s  
were a g g l u t i n a t e d  b y  homologous  an t i s e r a  a t  fa i r ly  h i g h  
t i ters .  The re  was no  pos i t ive  r eac t ion  w h e n  n o n - i m m u n e  
sera  or t a n n e d  non-sens i t i zed  e r y t h r o c y t e s  were used. Red  
cells coa ted  w i t h  p o t a t o  or yeas t  r i bosoma l  p ro t e in s  were 
n o t  a g g l u t i n a t e d  b y  an t i s e r a  aga in s t  Neurospora crassa 
r i bosoma l  pro te ins ,  t h u s  i n d i c a t i n g  t he  lack  of cross- 
r eac t ion  be tween  these  u n r e l a t e d  species. 

The  ab i l i ty  of homologous  p ro t e ins  to  b lock  t h e  r eac t ion  
of a g g l u t i n a t i o n  was inves t iga ted .  A p r e l i m i n a r y  con t ro l  
showed  t h a t  t he  a d d i t i o n  of 0.05 ml  of 4 M  urea  to  t h e  
f i rs t  well  of a ser ial  d i lu t ion  d id  n o t  af fec t  e i the r  t he  
h e m a g g l u t i n a t i o n  r eac t i on  or t h e  a n t i b o d y  t i te r .  Inc reas -  
ing a m o u n t s  of Neurospora crassa r i bosoma l  pro te ins ,  in a 
f inal  vo lume  of 0.05 m l  of 4 M  u rea  to  t he  r eac t ion  m i x t u r e  
were added  20-30 m i n  before  t he  a d d i t i o n  of sens i t ized  
e ry th rocy te s .  As shown  in t h e  Figure ,  t h e  i n h i b i t i o n  of t h e  
h e m a g g l u t i n a t i o n  occur red  even  a t  v e r y  low p r o t e i n  
concen t r a t i ons .  The  l inea r  r e l a t i onsh ip  b e t w e e n  t h e  
a m o u n t  of an t i gen  a d d e d  a n d  t he  l o g a r i t h m  of t h e  an t i -  
b o d y  t i t e r  s h o w n  in t h e  ear ly  p a r t  of t h e  g r a p h  could  be  
used to  d e t e r m i n e  the  a m o u n t  of a n t i g e n  p r e sen t  and  to  
express  in  a q u a n t i t a t i v e  m a n n e r  t h e  e x t e n t  of cross- 
r eac t ion  be tween  d i f fe ren t  r i bosoma l  pro te ins .  

The  pass ive  h e m a g g l u t i n a t i o n  t e c h n i q u e s  descr ibed  
above  a p p e a r  qu i te  c o n v e n i e n t  for i m m u n o c h e m i c a l  
s tud ies  of r i bosomal  p ro t e in s :  t h e  sens i t i za t ion  of t h e  
e r y t h r o c y t e s  can  be  ach ieved  us ing  p ro t e ins  dissolved in 
u rea ;  t h e  a n t i g e n - a n t i b o d y  r eac t i on  occurs  in  n o r m a l  
sal ine a n d  gives i nd i ca t i on  of species speci f ic i ty ;  t he  
b lock ing  reac t ion  obse rved  a f t e r  a d d i t i o n  of smal l  a m o u n t s  
of an t i gen  to t he  s y s t e m  can  b e  expressed  in a q u a n t i t a t i v e  
m a n n e r .  

Riassunto. E m a z i e  di  m o n t o n e  sens ib i l izza te  con pro-  
t e ine  r ibosomal i  di  Neurospora erassc~ sono a g g l u t i n a t e  d a  
an t i co rp i  specifici, m e n t r e  emazie  sens ib i l izza te  con 
p ro te ine  r ibosomal i  di  l iev i to  o di p a t a t a  n o n  sono agglu-  
t i n a t e  da  ques to  stesso siero. In ib i z ione  del la  reaz ione  di  
emoagg lu t inaz ione  si o t t i ene  in  presei(za di  concen t r a -  
zione mo l to  basse  di an t i gene  specifico. 
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