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to 3 .4 •  1 0 - 3 M  BANA.  I n c u b a t i o n  was car r ied  ou t  for 
15 m i n  a t  37~ E n t e r o k i n a s e  was  d e t e r m i n e d  b y  i ts  
ab i l i t y  to  a c t i v a t e  t ryps inogen .  T he  a c t i v a t i o n  m i x t u r e s  
of 2 ml  of 0 . 0 2 M  p h o s p h a t e  buf fe r  (pH 5.8) c o n t a i n e d  
0.5 m g  en te rok inase ,  0.33-2.0 m g  t r y p s i n o g e n  a n d  va r ious  
a m o u n t s  of inh ib i to r .  A c t i v a t i o n  was  a l lowed to  proceed  
for  20 ra in  a t  25~ T he  t r y p s i n  fo rmed  was m e a s u r e d  
w i t h  B A N A  as subs t r a t e .  T he  i n h i b i t i o n  c o n s t a n t s  (Ki) 
for  t he  a m i d i n o  c o m p o u n d s  were o b t a i n e d  g raph ica l ly  b y  
p l o t t i n g  1/v aga in s t  i n h i b i t o r  c o n c e n t r a t i o n  a t  2 or 3 
d i f fe ren t  s u b s t r a t e  c o n c e n t r a t i o n s  23. W h i l e  these  g raphs  
were a l r eady  i n d i c a t i v e  of t he  c o m p e t i t i v e  or n o n c o m -  
pe t i t i ve  n a t u r e  of t he  inh ib i t ion ,  c o n f i r m a t i o n  of t he  t y p e  
of i n h i b i t i o n  was a lways  sough t  f rom d a t a  a r r a n g e d  in a 
doub le  rec iproca l  p lo t  accord ing  to  LINEWEAVER a n d  
BURK 24. 

Results and discussion. F r o m  t h e  Tab le  i t  is e v i d e n t  
t h a t  all  new d i a m i d i n e s  e x a m i n e d  were  s t ronge r  t r y p s i n  
i nh ib i t o r s  . t h a n  e i the r  p - a m i n o b e n z a m i d i n e  or  4 ,4 ' -  
d i a m i d i n o d i p h e n y l a m i n e ,  b o t h  of wh ich  were  inc luded  in 
t he  s t u d y  for  compar i son .  T he  l a s t  5 c o m p o u n d s  l i s ted  
also o u t r a n k e d  p - a m i d i n o p h e n y l p y r u v i c  acid, t h e  K i 
v a l u e  of wh ich  w i t h  B A N A  has  been  r epo r t ed  as 6.0 • 
1 0 - 6 M  ~. A m i c a r b a l i d e  a n d  M & B 4596, t he  on ly  2 
c o m p o u n d s  w i t h  t he  a m i d i n o  groups  in  t he  meta posi t ion,  
possessed cons iderab le  a c t i v i t y  aga ins t  en t e rok inase  b u t  
t h e y  were no t  able  to  m a t c h  t he  s t r e n g t h  of p - amid ino -  
p h e n y l p y r u v i c  acid (K i - -9 .7?< 10-TM) l~ I t  shou ld  be  
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"Compomld Trypsin Enterokinase 
K i (M) 

p-Amiuobenzamidine 1.7 • 10 .5 2.0 • 10 -~ 
4,4'-Diamidinodiphenylamine 6.4 • 10 -6 2.3 • 10-* 
2-Hydroxystilbamidine 6.2 • 10 .6 3.8 • 10 .4 
Stilbamidine ' 6.0 • 10 -6 1.2 • 10 -~ 
Amiearbalide 4.6 • 10 -G 3.0 • 10 ~ 
Propamidine 3.3 • 10 -6 1.3 • 10 -3 
Pentamidine 2.3 • 10 -6 9.5 • 10 * 
M & B 4596 1.9 • 10 -6 1.1 • 10 -5 
2, 2'-Dibromopropamidine 7.5 • 10 -7 5.0 • 10-* 

n o t e d  t h a t ,  overal l ,  t h e  i n h i b i t o r s  showed  no para l l e l i sm 
be tween  t h e i r  a c t i v i t y  aga in s t  t r y p s i n  on  t h e  one  h a n d ,  
a n d  aga ins t  en t e rok inase  on  t h e  o t h e r  h a n d .  Kine t ica l ly ,  
all amid ines  i n h i b i t e d  B A N A  hydro lys i s  b y  t r y p s i n  in a 
c o m p e t i t i v e  fashion,  whi le  aga ins t  en t e rok ina se  on ly  a 
n o n c o m p e t i t i v e  t y p e  of i n h i b i t i o n  was encoun te red .  Re-  
p r e s e n t a t i v e  k ine t ic  g raphs  are  d e m o n s t r a t e d  in t h e  
Figure.  

The  be s t  t r y p s i n  i n h i b i t o r  in  t h e  series here,  2, 2 '-di-  
b r o m o p r o p a m i d i n e ,  appea r s  to  possess a b o u t  60% of t he  
a c t i v i t y  of t he  s t ronges t  low-molecula r  we igh t  c o m p o u n d  
recorded  to date ,  i.e., 4 -guan id ino-benzo ie  acid 4 ' -n i t ro-  
b e n z y l  es ter  25. As a revers ib le  i n h i b i t o r  2, 2 ' -d ib romo-  
p r o p a m i d i n e  is a b o u t  equa l  in  p o t e n c y  to  t h e  m o s t  
effect ive  i nh ib i t o r s  p roduced  b y  BAKER and  ERICKSON 15,16 
which,  l ike 2, 2 ' - d ib romopropamid ine ,  are  also p h e n o x y -  
a lkoxy  de r iva t i ve s  of benzamid ine .  Most  of t h e i r  com- 
pounds ,  however ,  are  revers ib le  i n h i b i t o r s  on ly  ea r ly  
d u r i n g  t he  r eac t ion  w i t h  t r y p s i n  whi le  l a t e r  on  t h e y  
b e c o m e  cova l en t ly  b o u n d  to  t he  e n z y m e  due  to  t h e  pre-  
sence of a f l uo rosu l fony lbenzamide  m o i e t y  on  t h e  second 
p h e n y l  r ing  26. 

Zusammenfassung. A r o m a t i s c h e  D i a m i d i n o v e r b i n -  
d u n g e n  s ind  h o c h w i r k s a m e  H e m m s t o f f e  des Tryps ins .  
2 , 2 ' - D i b r o m o p r o p a m i d i n ,  die st~Lrkste de r  h ie r  un te r -  
s u c h t e n  V e r b i n d u n g e n ,  be s i t z t  gegeni iber  der  B A N A -  
H y d r o l y s e  eine I n h i b i t i o n s - K o n s t a n t e  yon  7 .6 •  10-7M.  
A m i c a r b a l i d  u n d  M & t3 4596 s ind  gu te  H e m m s t o f f e  de r  
En t e rok inase ,  doch  e r re ichen  sie die W i r k u n g  der  p- 
Amid inopheny lb renz t raubens~Lure  n ich t .  
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O x i d a t i v e  A c t i v i t y  of  L i m b i c  S t r u c t u r e s  D u r i n g  S e x u a l  C y c l e  in  R a t s  1 

I t  h a s  been  d e m o n s t r a t e d  t h a t  t he  oxygen  c o n s u m p t i o n  
of h y p o t h a l a m u s  undergoes  mod i f i ca t ions  d u r i n g  t h e  
sexua l  cycle in  ra ts~,3;  lower r e s p i r a t o r y  r a t e s  were 
obse rved  d u r i n g  d ies t rus  a n d  h ighe r  ones  d u r i n g  estrus .  
A p p a r e n t l y  t h e  h y p o t h a l a m i c  m e t a b o l i c  changes  are con- 
nec t ed  w i t h  t he  m e c h a n i s m s  t h a t  con t ro l  t h e  o v u l a t i o n  
a n d  w i t h  t h e  sexua l  h o r m o n e s  t h a t  induce  t h e  es t rus  
phase  ~. 

R e m e m b e r i n g  t h a t  t he  h y p o t h a l a m u s  is in r e l a t i on  
w i t h  t h e  l imbic  s t r u c t u r e s  a n d  t h a t  such  s t r u c t u r e s  
p a r t i c i p a t e  in  some w a y  in t h e  o v u l a t o r y  process  5, i t  
seems to  be  of i n t e r e s t  to  d e t e r m i n e  t h e  o x i d a t i v e  m e t a -  
bo l i sm of t h e  h i p p o c a m p u s  a n d  a m y g d a l a  in  female  r a t s  
d u r i n g  t h e  sexua l  cycle. 

Material and methods. W i s t a r  female  r a t s  were used. 
The  an ima l s  were fed on  t h e  s t a n d a r d  d ie t  of t he  Ca t ed ra  

de Fisiologia.  Vag ina l  smears  were  p e r f o r m e d  before  
sacrifice. The  an ima l s  were  d e c a p i t a t e d  a n d  t h e  amygda l a ,  
h i p p o c a m p u s  a n d  a s ample  of ce rebra l  co r t ex  r emoved .  
Oxygen  u p t a k e  was  d e t e r m i n e d  b y  W a r b u r g  m a n o m e t r y  
in  vessels of 12-15 ml  capac i ty ,  c o n t a i n i n g  3 ml  of 
K r e b s - R i n g e r  p h o s p h a t e  buffer ,  p H  7.4 a n d  7.7 m M  
glucose;  t h e  cen t r a l  well  c o n t a i n e d  0.2 ml  of s a t u r a t e d  

1 Supported by a grant of Fundac6n Marquds de Urquijo. 
2 j .  A. MOGUlLEVSKY and M. R. MALINOW, Am. J. Physiol. 206, 855 

(1964). 
3 j .  A. MOGUILEVSKY, Acta physiol, latinoam. 15, 423 (1965). 
4 C. I~IBERTUN, J. A. MOGUILEVSKY, O. SCHIAFFINI and J. CHRISTOT, 

J. Endocr. Z3, 317 (1969). 
5 M. E. VELASCO and S. TALEISNIK, Endocrinology 8d, 132 (1969). 
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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.  

O. SCHIAFFINI14, B. MARiN 
a n d  A. GALLEGO 

Cdtedra I de Fisiologia, Facultad de Medicina, 
Madrid-3 (Spain), 21 July 1969. 

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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Agricultural and Medical Research, 5tb edn. (Hafner, New York 
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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  

1 F.A.M. ALBERGHINA and S. R. SUSKIND, J. Bact. 94, 630 (1967). 
2 D. J. URSI•O and F. A. M. ALBERGHI~A, Giorn. Bot. Ital. 102, 

289 (1968). 
8 F. A. M. ALBE~Gm~A Phytoehemistry 3, 65 (1964). 

F. A. M. ALBERGHINA, Giorn. Bot Ital. 68, 198 (1961). 


