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Re t i cu locy t e s  c o n t i n u e d  to  i n c o r p o r a t e  r ad io i ron  d u r i n g  
t h e  en t i r e  i n c u b a t i o n  period.  A d d i t i o n  of exogenous  r a t  
e r y t h r o p o i e t i n  to  t he  i n c u b a t i o n  m e d i a  d id  no t  p r oduce  
a n y  a l t e r a t i o n  in r e t i cu tocy te  i ron inco rpo ra t ion .  However ,  
t h e  a d d i t i o n  of L T  3 or  D T  3 in c o n c e n t r a t i o n s  of 0.1 # g / m t  
of i n c u b a t i o n  m e d i a  p r o d u c e d  a n  inc rease  in t h e  i ron  in- 
c o r p o r a t i o n  of t h e  re t icu locyte .  B o t h  L T  3 a n d  D T  3 pro-  
duced  s imi la r  increases  in  r e t i cu locy te  i ron inco rpo ra t ion .  
These  resu l t s  i nd i ca t e  t h a t  e r y t h r o p o i e t i n  a n d  t r i iodo-  
t h y r o n i n e  h a v e  d i f f e ren t  m e c h a n i s m s  b y  w h i c h  e r y t h r o -  
poiesis is s t i m u l a t e d .  I n  add i t ion ,  t h e  e r y t h r o p o i e t i c  s t im-  
u l a t i on  p r o d u c e d  b y  LT 3 a n d  i ts  ca lor igenica l ly  i n a c t i v e  
d e x t r o i s o m e r e  was  s imilar .  

ZusammenJassung. V e r a b r e i c h u n g  yon  I)-, wie a u c h  yon  
L-Tr i iodo thy ros in  e rzeug t  e ine ~ihntiche V e r m e h r u n g  de r  
E r y t h r o p o i e s i s  in n e p h r o e k t o m i e r t e n  R a t t e n ,  wie bei de r  

Messung  de r  R a d i o e i s e n i n k o r p o r a t i o n  d u r c h  E r y t h r o z y t e n  
(18 h n a c h  I n j e k t i o n  von  r a d i o a k t i v e m  E i senc i t r a t ) .  Es  er- 
gab  s ich wel ter ,  dass  D- u n d  L-Thyros in ,  im U n t e r s c h i e d  zu 
E r y t h r o p o i e t e n ,  die r e t i cu lozy tose  E i s e n a s s i m i l a t i o n  in 
v i t r o  v e r m e h r t e .  D a n a c h  s c h e i n e n  ve r s ch i edene  Mechan is -  
m e n  bei  de r  S t i m u l a t i o n  de r  E r y t h r o p o i e s i s  d u r c h  E r y t h r o -  
po ie t en  u n d  T r i i o d o t h y r o n i n  im Spiete zu sein. 
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The  E f f e c t  of  N i c k e l  Chloride on the P e r m e a b i l i t y  

Accord ing  to  t he  o b s e r v a t i o n  of EttRLICH in 1885 t cer- 
t a i n  an i l ine  dyes  do n o t  p e n e t r a t e  in to  t h e  ne r vous  sys tem,  
a l t h o u g h  t h e y  s t a in  o t h e r  o rgans  of t h e  o rgan i sm.  Th i s  
o b s e r v a t i o n  was t h e  basis  of t he  b l o o d - b r a i n  b a r r i e r  the-  
ory.  A t  p resen t ,  t he  b l o o d - b r a i n  ba r r i e r  is cons ide red  to  be  
a m u l t i p l e x  m e c h a n i s m  r e g u l a t i n g  t h e  e x c h a n g e  of c e r t a i n  
m e t a b o l i t e s  b y  dec reas ing  or  e n h a n c i n g  t r a n s p o r t  be t w een  
b lood vessels  a n d  b r a i n  t i s sue  2-4. D i f f e ren t  e x p e r i m e n t a l  
or pa tho log ica l  effects  m a y  cause  a se lec t ive  d a m a g e  in 
some func t i ons  of t h e  ba r r i e r  5. 

E l e c t r o n  microscopic  i n v e s t i g a t i o n s  h a v e  s h o w n  6, 7 t h a t  
t he  c y t o p l a s m  of t h e  e n d o t h e l i a l  cells of t h e  capi l lar ies  in  
the  cen t r a l  ne rvous  s y s t e m  is c o n t i n u o u s  (not  f enes t r a t ed )  
a n d  s u r r o u n d e d  b y  a well  deve loped  b a s e m e n t  m e m b r a n e .  
B e t w e e n  t he  l ayers  of t h e  b a s e m e n t  m e m b r a n e ,  pe r i cy te s  
a n d  t h e i r  processes  a re  localized.  E x t e r n a l l y ,  glial  end  feet  
a d h e r e  to  t h e  capi l lar ies .  T h e  e lec t ron  h i s t o c h e m i c a l  in-  
v e s t i g a t i o n s  of TORACK a n d  BARRNETT 8 i n d i c a t e  t h a t  
t h e r e  is a 5-nucleoside  p h o s p h a t a s e  a c t i v i t y  in  t h e  glial  
e l e m e n t s  a n d  t h e  b a s e m e n t  m e m b r a n e .  I n  o t h e r  o rgans  
a n d  in capi l lar ies  of b r a i n  areas  no t  p r o t e c t e d  b y  t he  
b a r r i e r  (choroid plexus,  a rea  pos t r ema) ,  nucleos id  phos-  
p h a t a s e  a c t i v i t y  can  be  found  in t he  p i n o c y t o t i c  vesicles of 
t he  endo the l i a l  c y t o p l a s m  9. 

I n  th i s  p a p e r  t he  ques t i on  will be  dea l t  w i t h  w h e t h e r  
t h e r e  is a co r r e l a t i on  b e t w e e n  t he  u l t r a s t r u c t u r a l  localiza-  
t ions  of 5-nucleoside  p h o s p h a t a s e  in b r a i n  capi l la r ies  a n d  
t he  p e r m e a b i l i t y  of t h e  h a e m a t o e n c e p h a l i c  b a r r i e r . A l t e r a -  
t i ons  in t h e  p e r m e a b i l i t y  of t h e  b l o o d - b r a i n  b a r r i e r  were  
s t ud i ed  a f t e r  specific i n h i b i t i o n  of nuc leos id  p h o s p h a t a s e .  

Our  s tud ies  were  p e r f o r m e d  on a l b i n o  r a t s  we igh ing  
150-250 g. F o r  t h e  specific i n h i b i t i o n  of t he  5-nucleoside  
p h o s p h a t a s e ,  t h e  nickel  ch lor ide  i n h i b i t i o n  t e c h n i q u e  de-  
sc r ibed  b y  KAYE 1° was  used. 0.025 g /kg  a n d  0.5 g /kg  
nickel  ch lor ide  was a d m i n i s t e r e d  i.p. to  25 ra ts .  Subse-  
quen t ly ,  5 - 2 0 - 6 0  m i n  or 2 - 5 - 1 0  h, respec t ive ly ,  2-5  ml  of 
1% t r y p a n e  blue  (in phys io log ica l  saline) as ba r r i e r  t e s t  
m a t e r i a l  was  in j ec t ed  in to  t h e  ta i l  ve in  of t h e  an imals .  The  
a n i m a l s  were d e c a p i t a t e d  a f t e r  5 - 1 0 - 2 0  min,  a n d  20 # 
t h i c k  p a r a s a g i t t a l  sec t ions  were  o b t a i n e d  f rom t h e  v e r m i s  
of t h e  ce rebe l lum b y  m e a n s  of a k r y o s t a t e  ( type  Mirk6z) .  
T h e  d i s t r i b u t i o n  of t h e  dye  was  e x a m i n e d  b y  t h e  f luores-  
c en t  m e t h o d  of HAMBERGER a n d  HAMBERGER 11. T h e  sec- 
t ions  were  e m b e d d e d  in E n t e l l a n  a n d  e x a m i n e d  w i t h  a 
Zeiss f luorescence  microscope,  us ing  a h i g h  pressure  mer-  
cu ry  v a p o r  l a m p  a n d  BCr-12  a n d  OG1 fi l ters.  

of the B l o o d - B r a i n  Barr ier  

Fol lowing  a n  i.v. i n j ec t ion  of t r y p a n e  blue,  a wide r a n g e  
of capi l lar ies  can  be  seen u n d e r  t he  f luorescence micro-  
scope (F igure  1). I n  t he  course  of f luo rescen t  e x a m i n a t i o n s  
p e r f o r m e d  30 min  a f t e r  t he  a d m i n i s t r a t i o n  of 0.15 g /kg  
nickel  chlor ide ,  i t  was  s t r i k ing  t h a t  t h e  t r y p a n e  b lue  
showing  a c h a r a c t e r i s t i c  r ed  f luorescence  l eaked  o u t  of t h e  
capi l lar ies ,  r e s u l t i n g  in a n  i n t e n s i v e  r ed  p e r i v a s c n l a r  flu- 
orescence.  L a t e r  t h e  l eakage  of t h e  dye  inc reased  cons ider -  
abely ,  t h u s  20, 120 ra in  a f t e r  t h e  a d m i n i s t r a t i o n ,  t h e  fluo- 
r e s cen t  dye  e x u d e d  f rom m o s t  of t h e  capi l lar ies  a n d  dif- 
fused  p r o f o u n d l y  in to  t h e  ce rebra l  t i s sue  (Figures  2 a n d  3). 
However ,  i n sp i t e  of t h e  e n z y m e  inh ib i t i on ,  t h e  dye  d id  n o t  
leak o u t  of a few capi l lar ies  even  a t  t h i s  s tage.  T r y p a n e  
b lue  in j ec t ed  6 -10  h a f t e r  a d m i n i s t r a t i o n  of nickel  ch lor ide  
could  a lways  be  d e t e c t e d  w i t h i n  t he  v a s c u l a r  bed.  

Our  resu l t s  con f i rm  the  i nves t i ga t i ons  of TORACK a n d  
BARRNETT ~ acco rd ing  to  wh ich  5-nucleoside  p h o s p h a t a s e  
p lays  a n d  i m p o r t a n t  role in  t h e  r e g u l a t i o n  of t h e  p e r m e a -  
b i l i ty  c o n d i t i o n s  in  t h e  capi l lar ies  of t h e  cen t r a l  n e r v o u s  
sys t em.  Accord ing  to  t h e  a b o v e  au tho r s ,  in  t h e  capi l lar ies  
of t h e  b r a i n  a reas  p r o t e c t e d  b y  t h e  h e m a t o e n c e p h a l i c  
bar r ie r ,  5-nucleoside  p h o s p h a t a s e  is no t  local ized in t he  
c y t o p l a s m  of t h e  endo the l i a l  cells, b u t  in  t h e  b a s e m e n t  
m e m b r a n e  a n d  in glial e lements .  On t h e  bas is  of t h e  locali-  
za t ion  of t he  5-nucleoside p h o s p h a t a s e  in  t he  b a s e m e n t  
m e m b r a n e  a n d  in glial end  feet,  BARRNETT 12 assumes  t h a t  
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Fig. 3. Trypane blue injected 120 rain after the inhibition of 5- 
nucleoside phosphatase leaked out of the capillaries and diffused pro- 
roundly into the cortex of the cerebellum. In the lower right hand 
corner of the picture, the autofluorescent lipofuscin granules of 
Purkinje cells can be seen. × 700. 

Fig. 1. Fluorescence in the molecular layer of the rat cerebellum 
after i.v. injection of 1% trypane blue. The wall of the capillaries 
shows sharp contours, dye leakage cannot be detected. Autofluores- 
cent lipofuchsin pigment granules are marked by arrows. × 700. 

these s t ruc tu res  exer t  no barr ier  funct ion,  bu t  p r o m o t e  an 
ac t ive  t r anspo r t .  Our  inves t iga t ions ,  however ,  sugges t  
t h a t  t he  b a s e m e n t  m e m b r a n e  and  the  glial end feet  form a 
bar r ie r  for the  pene t ra t ion .  

GRIEG and  MOLLAND 13 observed  an increased pe rmea-  
bi l i ty of the  h ema t o en cep h a l i c  barr ier  a f te r  in ject ion of 
ace thylchol ine .  In  a prev ious  p a p e r  1. we r epo r t ed  a close 
t opog raph i c  h is tochemica l  corre la t ion  be tween  b u t y r y l  
chol ines terase  ac t iv i ty  of capil lar ies  and  the  func t ion  of 
the  h ema t o en cep h a l i c  barrier .  Ontogene t ica l  s tudies  on 
the  b u t y r y l  chol ines terase  ac t iv i ty  of b ra in  capil laries 
showed  ~5 t h a t  t he  e n z y m e  ac t iv i ty  of the  capi l lary  walt 
becomes  comple t e  in t he  same per iod when  the  h e m a t o -  
encephal ic  barr ier  develops ,  i.e. du r ing  the  th i rd  week of 
pos tna t a l  life. The p resen t  enzyme  h is tochemica l  and  dye  
p e n e t r a t i o n  s tudies  show t h a t  the  enzymes  d e m o n s t r a t e d  
in the  cerebra l  capil lar ies  p lay a p a r t  in t he  regula t ion  of 
the  pe rmeab i l i t y  of t he  h ema t o en cep h a l i c  barr ier .  

F u r t h e r  morphological  inves t iga t ions  concern ing  the  
s ignif icance of the  d i f ferent  en zy mes  pa r t i c ipa t ing  in the  
funct ion  of the  b lood-bra in  bar r ie r  are in progress.  

Zusammen/assung. Die Permeabil i t~i tsverhXltnisse der  
B l u t - H i r n - S c h r a n k e  nach  spezif ischer  H e m m u n g  der  5- 
Nuc leos id -Phospha t a se  wurden  mi t te l s  lquoreszenzmikro-  
skopie s tud ie r t  und eine Permeabi l i tXtserh&hung nach  In- 
jek t ion  von Nickelchlor id  ge funden  : T r y p a n b l a u  kann  da-  
bei ins Gehi rn  pene t r ie ren ,  was  dafi ir  spr icht ,  dass  die 5- 
Nuc leos id -Phospha t a se  bei de r  l~egulat ion der  Kapi l lar -  
permeabil i t~it  eine b e d e u t e n d e  Rolle spielt.  
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Fig.2, Fluorescence due to 1% trypane blue injected i.v. 60 rain 
after i.p. administration of 0.15 g/kg nickel chloride. Molecular layer 
of rat cerebellum. Perivascular fluorescence points to the enhance- 
ment of capillary permeability. In the lower part of the picture, 
capillaries showing intact contours are visible. × 700. 
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