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I t  seems no t  u n r e a s o n a b l e  to  a t t r i b u t e  t h e  i n h i b i t o r y  
effect  of p h o s p h a t e  to  a p r e c i p i t a t i n g  ac t ion  on  rad io-  
s t r o n t i u m  in the  gu t  4. This  m i g h t  be t he  case shou ld  car-  
r ier  s t r o n t i u m  be present .  W i t h  t r i c a l c ium p h o s p h a t e ,  
r a d i o s t r o n t i u m  is mos t  p r o b a b l y  b o u n d  m a i n l y  b y  adsorp -  
t i on  and  ion exchange ,  especial ly  w h e n  excess p h o s p h a t e  
ions are added  in t he  fo rm of d i sod ium p h o s p h a t e .  I t  
shou ld  also be  r e m e m b e r e d  t h a t  t h e  l a t t e r  ac t s  as sa l ine  
c a t h a r t i c  which  is a c e r t a i n  a d v a n t a g e ,  because  t r i c a l c i u m  
p h o s p h a t e  a lone causes  cons t ipa t ion .  

The  c a r b o n a t e s  tes ted ,  a n d  also m a g n e s i u m  oxide,  ac t  
as an tac ids .  I n  v i t ro ,  ca lc ium a n d  m a g n e s i u m  c a r b o n a t e s  
in  equ imola r  doses neu t r a l i ze  twice  as m u c h  hyd r och l o r i c  
acid as sod ium h y d r o g e n  c a r b o n a t e  ; m a g n e s i u m  oxide  ha s  
even  g rea t e r  a n t a c i d  effect,  because  no  c a r b o n  d iox ide  is 
fo rmed  d u r i n g  n e u t r a l i z a t i o n .  I n  vivo,  s o d i u m  h y d r o g e n  
c a r b o n a t e  is a sys t emic  a n t a c i d  w i t h  a h i g h  n e u t r a l i z i n g  
power,  whi le  ca lc ium a n d  m a g n e s i u m  c a r b o n a t e s  a n d  
m a g n e s i u m  oxide ac t  in  t h e  s t o m a c h  as local  an tac ids .  
The  r e su l t i ng  ca lc ium chlor ide  is a mi ld  a s t r i ngen t ,  where-  
as t h e  m a g n e s i u m  chlor ide  fo rmed  is a mi ld  pu rga t ive .  

I n  o u r  e x p e r i m e n t s ,  m a g n e s i u m  oxide r educed  t he  re-  
t e n t i o n  of Sr-85 twofo ld ;  c a r bona t e s ,  w i t h  the  e x c e p t i o n  
of ca l c ium c a r b o n a t e ,  were ineffect ive .  M a g n e s i u m  oxide  
was also a d m i n i s t e r e d  i m m e d i a t e l y  before  t he  ca r bona t e s ,  
because  i t  was  expec t ed  t h a t  in  t he  a lka l in ized  m e d i u m  of 
t he  s t o m a c h  t h e y  m i g h t  be effective.  I n  add i t ion ,  t h e  

m i x t u r e  of m a g n e s i u m  oxide  a n d  s o d i u m  h y d r o g e n  car-  
b o n a t e  h a s  b o t h  locM a n d  sys t emic  a n t a c i d  effect  a n d  the  
c o n s t i p a t i n g  effect  of ca lc ium c a r b o n a t e  m i g h t  be  bal -  
anced  b y  t he  l a x a t i v e  effect  of m a g n e s i u m  salt .  However ,  
t he  c o m b i n a t i o n s  were no  more  ac t ive  t h a n  m a g n e s i u m  
oxide  alone.  

Similar ly ,  w h e n  sod ium h y d r o g e n  c a r b o n a t e  was  ad-  
m i n i s t e r e d  w i t h  ca lc ium or  m a g n e s i u m  ca rbona t e s ,  no  
m a r k e d  effect  on  t he  r e t e n t i o n  of Sr-85 was  obse rved .  
These  resu l t s  would  ind ica t e  t h a t  s t r o n g  a lka l i za t i on  of 
the  s t o m a c h  c o n t e n t s  was  n o t  as i m p o r t a n t  as t he  pres-  
ence  of m a g n e s i u m  oxide  as s u c h L  

Zusammen/assung. U n t e r  d ive r sen  P h o s p h a t e n ,  Kar -  
b o n a t e n  u n d  M a g n e s i u m - O x y d  zeigte die K o m b i n a t i o n  
T r i k M z i u m - D i n a t r i u m p h o s p h a t  i m  Ske l e t t  die stS~rkste 
R e d u k t i o n  des  12ad ios t ron t iumgeha l t s  ( fast  90%) .  
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A H i s t o c h e m i c a l  S t u d y  on the  F u n d a m e n t a l  P lan  
of the  Centra l  N e r v o u s  S y s t e m  

As a n  a r c h i t e c t u r a l  p r inc ip le  of t h e  c e n t r a l  n e r v o u s  
sys tem,  i t  h a s  b e e n  k n o w n  t h a t  t he  sulcus  l i m i t a n s  of H I S  
runs  r o s t r o c a u d a l l y  on  b o t h  l a t e r a l  walls  of t he  n e u r a l  
t u b e  a n d  t h a t  t he  v i sce ra l  a reas  der ive  f rom t h e  po r t i ons  
a long  t h e  sulcus.  Accord ing  to  KINGSBURY t, t h e  sulcus  
l i m i t a n s  t e r m i n a t e s  ros t r a l ly  in  t h e  h y p o t h a l a m u s ,  w h i c h  
p lays  t h e  m o s t  i m p o r t a n t  role as t h e  a u t o m a t i c  cent re .  On  
t h e  o t h e r  h a n d ,  BRODIE a n d  SHORE 2 r e p o r t e d  t he  signifi-  
cance  of n o r e p i n e p h r i n e  a n d  s e ro ton in  as chemica l  t r a n s -  
m i t t e r s  for  t h e  v i scera l  func t ions  in  t h e  b ra in .  Therefore ,  
t he  a u t h o r s  dec ided  to  t r a c e  t h e  d i s t r i b u t i o n  of m o n o -  
a m i n e  oxidase  m e t a b o l i z i n g  c a t e c h o l a m i n e s  a n d  s e r o t o n i n  
in t he  c e n t r a l  n e r v o u s  sys t em,  w i t h  due cons ide ra t i on  of 
the  sulcus  l imi tans .  

As mate r ia l ,  ch i ck  e m b r y o s  of 5, 9 a n d  14 d a y s '  i n cuba -  
t i on  were used. The  f resh  a n d  un f i xed  h e a d  of t he  ch i ck  
e m b r y o s  were cu t  i n to  ser ia l  f r on t a l  a n d  s ag i t t a l  sec t ions  
of 30 # w i t h  use of t h e  c ryos t a t .  T he  G l e n n e r  m e t h o d  
was ut i l ized for  d e m o n s t r a t i n g  m o n o a m i n e  oxidase.  A t  
t he  same t ime ,  t he  d i s t r i b u t i o n  of succinic  d e h y d r o g e n a s e  
was d e m o n s t r a t e d  w i t h  t h e  N a c h l a s  m e t h o d ,  in  o rde r  to  
compare  w i t h  t h e  d i s t r i b u t i o n  p a t t e r n s  of m o n o a m i n e  
oxidase.  

Af te r  5 days '  i n c u b a t i o n ,  t h e  b r a i n  a n d  t he  sp ina l  cord  
scarcely  show t h e  r e a c t i o n  of m o n o a m i n e  oxidase  a n d  
succinic  dehydrogenase .  Af te r  9 d a y s '  i n c u b a t i o n ,  t h e  
m o n o a m i n e  oxidase  a c t i v i t y  (Figures  1 a n d  2) is m a r k e d l y  
d e m o n s t r a b l e  in  t h e  sep ta l  pa r t ,  p r eop t i c  area ,  h y p o -  
t h a l a m u s ,  p e r i v e n t r i c u l a r  p a r t  of t h e  t h a l a m u s ,  c e n t r a l  
g rey  of t he  m e s e n c e p h a l o n  a n d  a reas  a long  t h e  su lcus  
l im i t ans  a n d  t he  r a p h e  of t he  m edu l l a  o b l o n g a t a  a n d  

sp ina l  cord. Af te r  14 days '  i n c u b a t i o n ,  t he  h i p p o c a m p u s  
a n d  paleo-  a n d  a r c h i s t r i a t u m  show a n  in t ense  a c t i v i t y  of 
m o n o a m i n e  oxidase,  bes ides  t he  p o r t i o n s  r e p r e s e n t i n g  t he  
a c t i v i t y  of th i s  e n z y m e  a f t e r  9 d a y s '  i n c u b a t i o n .  On  t h e  
o t h e r  h a n d ,  t he  succinic  d e h y d r o g e n a s e  r eac t i on  is n o t  
s h o w n  in  a reas  wh ich  are pos i t ive  for t h e  m o n o a m i n e  
oxidase  ac t iv i ty ,  b u t  a p p e a r  f a i n t l y  in  t h e  p a r t s  of e ach  
s t r i a t u m  facing t h e  l a t e r a l  vent r ic le ,  op t ic  r e c t u m  and  
nuc leus  r o t u n d u s  a f t e r  9 days '  i n c u b a t i o n ,  a n d  moreove r ,  
in  each  nuc leus  of t h e  t h a l a m u s  a f t e r  14 d a y s '  i n cuba t i on .  

F r o m  the  a b o v e - m e n t i o n e d  resul ts ,  m o n o a m i n e  oxidase  
a c t i v i t y  is recognizable  i n t e n s e l y  a n d  c lear ly  in  t he  vis-  
cera l  po r t i ons  a d j a c e n t  to  t he  sulcus l i m i t a n s  a n d  t h e  
h y p o t h a l a m u s ,  and ,  moreover ,  t he  p reop t i c  a n d  sep ta l  
areas,  wh ich  are  t h o u g h t  to  be  f u n c t i o n a l l y  t he  v iscera l  
p a r t s  e x t e n d i n g  ros t r a l ly  to  the  h y p o t h a l a m u s .  F u r t h e r -  
more,  t h e  h i p p o c a m p u s ,  t h e  phy logene t i ca l l y  old p a r t s  of 
t h e  s t r i a t u m ,  a n d  t he  r a p h e  o r i g ina t i ng  t h e  f loor  p la te ,  
show a s t rong  r eac t i on  of m o n o a m i n e  ox idase  c o m p a r e d  
w i t h  t he  soma t i c  areas.  I n  c o n t r a s t  to  t h e  d i s t r i b u t i o n  
p a t t e r n  of m o n o a m i n e  oxidase,  t he  succinic  d e h y d r o g e n a s e  
a c t i v i t y  is s h o w n  to  be  r e l a t i ve ly  i n t ense  in t h e  s o m a t i c  
areas.  I t  is e m p h a s i z e d  t h a t  t h e  a c t i v i t y  of t h e  e n z y m e s  
m e t a b o l i z i n g  t h e  chemica l  regu la tors ,  such  as ca techol -  
a m i n e s  a n d  sero t in in ,  is c lear ly  sho~m in  t h e  n e i g h b o u r -  
hood  of t h e  sulcus  l i m i t a n s  in  ea r ly  s tages  of t h e  deve lop-  
m e n t  of the  b r a i n  c o m p a r e d  w i t h  t he  a c t i v i t y  of succinic 
dehydrogenase ,  w h i c h  p a r t i c i p a t e s  in  aerobic  resp i ra t ion .  
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2 B.B. BROmE and P. A. SNORE, Ann. New York Acad. Sei. 66, 631 

(1957). 



15. X. 1965 

Fig. 1 

Brcvi comunicazioni - Brief Reports 573 

8 2 3 

Fig. 2 

Fig. 1. A transverse section ( x 2.6) ; Fi~. 2, a sagittal section ( x 2.5) 
of the brain of chick entbryo at 9 days' incubation. The hypothala- 
mug the preoptic area, the part adjacent to the sulcus limitans, and 
the raphc show an intense activity of monoamine oxidase. 1 suicus 
limitans, 2 hypothalamus, 3 raphe, 4 cerebellum, 5 fourth ventricle, 

6 third centriclc, 7 preoptic area, 8 striatum, 9 tectum opticum. 

The f u n d a m e n t a l  idea t h a t  the  neura l  t ube  is d iv ided  in to  
longi tud ina l  co lumns  m a y  also be a d a p t e d  to the  chemo-  
archi tec tonics ,  as far  as the  visceral  and somat ic  co lumns  
are concerned.  In  addi t ion ,  t he  m o n o a m i n e  oxidase  dis t r i -  
bu t i on  in the  m a m m a l i a n  bra in  3 is a s sumed  to  be able to 
be expla ined  f rom the  au tho r ' s  results .  

Zusammenfassung. Die h i s tochemische  Ver te i lung  der  
Monoaminoxydase -  und  Succ inodehydrogenase-Akt iv i tAt  
im Z e n t r a l n e r v e n s y s t e m  des H i i h n e r e m b r y o s  wurde  nach  
der  Me thode  yon  Glenner  und  Nachlas  gepriiff .  Die Mono- 
a m i n o x y d a s e r e a k t i o n  ist  in der  visceralen S~iule, en t l ang  
d e m  Sulcus l imi tans ,  in H y p o t h a l a m u s ,  Area  preopt ica ,  
H i p p o e a m p u s  und  R a p h e  s tark ,  wi ihrend die Succino- 

d e h y d r o g e n a s e r e a k t i o n  nur  in den  somat i schen  Tcilen 
sti/.rker zu sein scheint .  Auf Grund  dieser  Befunde  ist es 
wahrschein l ich ,  dass  das  Neura l rohr  in longi tudinale ,  
viscerale und somat i sche  SRulen un te r t e i l t  ist. 

H. MASAI, T. KUSUNOKI, 
and  H. ISHIBASHI 

Department o/Anatomy,  Yokohama University School o[ 
Medicine, Yokohama (Japan), February 5, 1965. 
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N a + - K + - a k t i v i e r b a r e s  A d e n o s i n t r i p h o s p h a t a s e -  
S y s t e m :  Die  W i r k u n g  y o n  T r i t o n - X - 1 0 0  auf  die 

S H - G r u p p e n  

Der Ef fek t  yon  Tr i ton-X-100  ~ auf die Na+-K+-ATPase  ~ 
yon  R a t t e n g e h i r n  is t  b iphas i sch  3,~. Bis  zu e iner  gewissen 
K o n z e n t r a t i o n  wird  die Enzymak t iv i f i i t  gesteigert ,  bei  
h6heren  K o n z e n t r a t i o n e n  h ingegen  wird  sic gehemmt .  Da  
die F u n k t i o n  der  Na+-K+-ATPase  an S H - G r u p p e n  gebun-  
den ist  5, wurde  un te r such t ,  ob eine D e t e r g e n s b e h a n d l u n g  
des E n z y m p r ~ p a r a t e s  die Reakt ionsf i ih igkei t  der  SH-  
Gruppen  verAndert .  

Als Folge der  E i n w i r k u n g  yon  Tr i ton-X-100  werden  
mask ie r te  S H - G r u p p e n  f re igesetz t  (Figur 1). Bei e iner  
K o n z e n t r a t i o n  yon  0,025%, bei der  die Na+-K+-ATPase -  
Akt iv i f i i t  m a x i m a l  ges te iger t  wird, wurden  45% m e h r  
S H - G r u p p e n  gefunden  als bei  der  Kontro l le .  Eine  Tr i ton-  
X - 1 0 0 - K o n z e n t r a t i o n  von  0,15% v e r d o p p e l t  e twa  die 
er fassbare  Menge der  SH-Gruppen .  Die Tr i ton-X-100-  
Behand lung  des EnzymprS~parates  ve r~nde r t  die V¢irkung 

yon SH-Gif ten  auf  die ATPase-Akt iv i t / i t .  H a l b m a x i m a l e  
H e m m u n g  der  Na~-K+-ATPase  wurde  in Kon t ro l l -  
prS~paraten bei einer  P C M B ~ - K o n z e n t r a t i o n  von 20 ]~M 
erreicht ,  eine ann~ihernd vollst i indige H e m m u n g  bei 40 
/~M. (Die Akt iv i t i i t  de r  Na+-K+-ATPase  = Akt iv i t~ t  in 
Gegenwar t  yon  Mg ++ + Na + + K+ minus  Akt iv i t i i t  in An- 
wesenhe i t  von  Mg ++ allein.) U n t e r  gleichen Versuchs-  
bed ingungen  lag die ha lbmax ima le  H e m m u n g  in den 
T r i t o n -X -1 0 0 -b eh an d e l t en  Pr / ipa ra ten  bei e twa  60 teM 

t Triton-X-100, Octylphenol-deca/ithylenglykolSther, Firma Serva, 
Heidelberg. 
Na+-K~-ATPase, Na+-K + aktivierbares Adenosintriphosphatase- 
System. 
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delberg. 


