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Fig. 1. Part of a peripheral chondrocyte which contains a medium- 
sized lipid droplet (LD). Cytoplasmic filamnets (F) are visible pre- 
dominantly in transverse section. • 26,500. 

para l le l  a r r a n g e m e n t  (Figure 1). T h e y  are d i s t r i b u t e d  all  
a r o u n d  t he  nucleus,  b e t w e e n  t he  nucleus  and  t he  l ipid 
drople t ,  a n d  a r o u n d  t he  l ip id  d rop le t  itself. The  close 
r e l a t ionsh ip  of f i l amen t s  to  the  l ip id  d rop le t  can  bes t  be  
d iscerned in m a t u r e  u n i v a c u o l a r  chondrocy tes ,  which  
m a k e  up  t he  cen t r a l  p a r t  of t he  ca r t i l ag inous  p la te .  The  
t h i n  r im  of cy top lasm,  which  su r rounds  the  l ipid drople t ,  is 
largely  occupied b y  dense ly  p a c k e d  f i laments .  The i r  
un i form,  para l le l  a r r a n g e m e n t  is c lear ly  v is ib le  in areas  
in which  t he  p e r i p h e r y  of t he  weak ly  osmiophi l ic  l ipid 
d rop le t  is sec t ioned  t a n g e n t i a l l y  (Figure 2). 

The  f ind ings  descr ibed  are s imi la r  to  obse rva t ions  of 
LUC~ENmLL and  COt~EN 8 and  WOOD ~ in  ch ick  s u b s y n o v i a l  
a n d  deve lop ing  bone  m a r r o w  adipose  cells respect ively ,  
w i t h  t he  excep t ion  t h a t  t he  o r t h o g o n a l  p a t t e r n  of d is t r i -  
b u t i o n  of f i l amen t s  was  no t  obse rved  in our  ma te r i a l .  

The  s ignif icance of t he  close associa t ion  of cy top la smic  
f i l amen t s  w i t h  t he  i n t r a c y t o p l a s m i c  l ip id  d rop le t s  re- 
m a i n s  obscure.  Th i s  r e l a t ionsh ip  is some t imes  descr ibed  
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Fig. 2. Periphery of a large, univacuolar centraI chondrocyte. The 
large lipid droplet (LD) is surrounded by densely packed parallel 
filaments (thin arrows). The short thick arrow points to the outer cell 
membrane. Right and below: intercellular material, x28,000. 

as an  a l m o s t  c o m m o n  fea tu re  in  ad ipose  cells 5, b u t  i t  
m u s t  be  p o i n t ed  ou t  t h a t  th i s  s t a t e m e n t  is based  on ly  on  
sporad ica l  obse rva t ions  on d i f fe ren t ly  loca ted  adipose  
ceils, p r e d o m i n a n t l y  in  t h e  ch ick  t-*. T h e  a b u n d a n c e  of 
cy top la smic  f i l amen t s  in  t h e  c y t o p l a s m  of r a t  au r i cu la r  
chondrocy te s  h a s  been  descr ibed,  b u t  t he i r  r e l a t i onsh ip  
to  the  l ipid d rop le t  was  n o t  m e n t i o n e d K  F u r t h e r  
s y s t e m a t i c  i nves t i ga t i on  is needed  in order  to  cas t  more  
l igh t  on  th i s  p rob lem.  The  o b s e rv a t i o n s  descr ibed  above  
on t h e  r a t  au r i cu la r  c h o n d r o c y t e s  sugges t  t h a t  the  presence  
of a b u n d a n t  cy top l a smic  f i l amen t s  is p r inc ipa l ly  r e l a t ed  
to t h e  m e c h a n i c a l  role of t h e  t i ssue  r a t h e r  t h a n  to t he  
presence  of l ipid drople t s  w i t h i n  t h e  cy top lasm.  

Zusammen/assung. I m  O h r k n o r p e l  oder R a t t e  werden  
feine, i n t r a c y t o p l a s m a t i s c h e ,  60-70 A dicke F i l a m e n t e  
b e o b a c h t e t ,  welche, para l le l  z u e i n a n d e r  angeordne t ,  die 
Oberf l~che der  in  den  Knorpe lze l l en  e n t h a l t e n e n  F e t t -  
t r o p fen  i iberziehen.  
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c A M P - M e d i a t e d  Regu la t ion  of the P e r m e a b i l i t y  in the Bra in  Capi l lar ies  

I n  v iew of t he  powerfu i  i m p a c t  exe r t ed  b y  some sub- 
s tances  u p o n  t he  func t i on ing  of the  cen t r a l  ne rvous  
sys tem,  t h e  recogn i t ion  of those  cel lular  m e c h a n i s m s  
wh ich  regu la te  t he  t r a n s p o r t  in capi l lar ies  f rom blood 
c i rcu la t ion  t owards  t he  b r a i n  would be  of u t m o s t  im- 
por tance .  R e c e n t  results ,  o b t a i n e d  b y  s t u d y i n g  t h e  

d i s t r i b u t i o n  of exogenous  pe roxydase  1, an d  t h e  cap i l la ry  
u l t r a s t r u c t u r e  a f t e r  adenos ine  t r i p h o s p h a t a s e  i n h i b i t i o n  2, 
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Fig. 1. Electron microscopic appearance of a capillary and a glial 
end foot after X-ray microanalysis. Ferritin (F) was inieeted to- 
gether with dibu-cAMP 30 rain prior to fixation. Sites of probes are 
larger than arlalyzed areas because of contamination. P~, probe in the 
lumen; Pc, probe in the glial end foot. • 66,000. Iron deriving from 
Ferritin was detected by energy dispersive X-ray microanaIysis after 
background substraction in the lumen (PL) and in the glial end foot 
(PG). Cn, copper from the grid. 
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have  drawn a t ten t ion  to the  significance of the capi l lary 
endothe l ium and, in part icular ,  to certain enzymes being 
confined his tochemical ly  to the  capi l lary wall  in the  
main tenance  of the  blood-brain barrier.  Though an 
increase in the  pinocyeotic  ac t iv i ty  was observed af ter  
d ibu ty ry l  cyclic adenosine monophospha te  (dibu-cAMP) 
admin is t ra t ion  8, i t  was not  p roved  whether  1. the  in- 
creased pinocytosis  is accompanied  wi th  enhanced per- 
meabi l i ty  and 2. adenyla te  cyclase is confined to the  ca- 
pi l lary wall. 

In  our exper iments ,  40-50-day-old female Wis ta r  
rats  were used. To establish changes in permeabi l i ty ,  
0.3 ml  Cd-free Fer r i t in  (Serva Entwicklungslabor ,  Heidel-  
berg) was injected i.v. to 5 rats  and together  wi th  10 mg/  
kg d ibu-cAMP to another  5 rats  under  l ight  e ther  anaes- 
thesia. Small  cubes of par ie ta l  cor tex  were r emoved  30 
min  after  t r e a t m e n t  and f ixed in a ldehyde f ixa t ive  of 
high osmolar i ty  4, then  post-f ixed in Millonig's buffered 
osmic acid 5 solution. Araldi te  sections of gold inter- 
ference colours were v iewed in a J E O L  100B transmission 
electron microscope equipped wi th  a scanning a t t a chmen t  
( JEM-ASID)  and E D A X  energy dispersive spectrometer .  
This analyt ica l  sys tem allowed viewing of the  image and 
local izat ion of the  beam for exci ta t ion  of a spot approxi-  
ma te ly  200 A in diameter .  Figure  1 shows a detai l  of the  
capi l lary and the  surrounding as t rocyt ic  process which 
had been analyzed.  In  the  d ibu-cAMP t rea ted  cases, 
s ignificant  peaks character is t ic  of iron (K~I,~ at  6.4 keV 
and t (pl  at 7.0 keV) could be detected not  only in the  
capi l lary lumen but  also in the  swollen glial end feet. By  
contrast ,  in control  sections, iron peak s were revealed in 
the  capi l lary  lumen only. 

In  o ther  series of experiments ,  brain capillaries were 
isolated f rom the cerebral  cor tex  by a procedure e laborated 
earlier% Animals  (10 rats in 1 exper iment ,  70 rats  alto- 
gether) were perfused prior  to homogeniza t ion  wi th  0.9% 
sodium chloride th rough the  aorta  under  e ther  anaesthesia  
in order to get r id of the expected undesirable presence of 
blood corpuscules during enzyme determinat ions .  Ade- 
nyla te  cyclase ac t iv i ty  was determined by  the  me thod  of 
DRUMMOND and DUNCAN 7. The basal  ac t iv i ty  of the 
homogena te  was 1387 4- 331 p M / m g  protein/5 min  
(mean 4- SE, n = 4) ; whereas those of the  capi l lary-r ich 
fract ion was 10,245 • 994 p M / m g  protein/5 rain (mean 
• SE, n = 4). Ac t iva t ion  of adenyla te  cyclase in the  
capi l lary-r ich fract ion was found wi th  h is tamine  bu t  not  
wi th  10 .5 M noradrenaline.  Recep tor  propert ies  of 
h i s t amine-ac t iva ted  capil lary adenyla te  cyclase was 
evidenced by  specific inhibi tors  s, 9. Figure  2 shows the  
cAMP product ion  in the presence of var ious  concentra-  
t ions of h is tamine  and its receptor  inhibi tors  chloro- 
py ramine  and bnr imamide.  These results indicate  that ,  in 
the  capi l lary-r ich fraction, bo th  H 1 and H 2 receptors  
were present.  

As the  permeabi l i ty  of brain capillaries was increased 
by  d ibu-cAMP t rea tment ,  the  possibi l i ty  of cAMP 
media t ion  during physiological  funct ioning can be raised. 
High  adenyla te  cyclase ac t iv i ty  of capillaries suggests 
t ha t  cAMP can be produced in vivo locally in cer ta in  
membranes  of the  capi l lary wall. The  fact  t ha t  capi l lary 
adenyla te  cyclase could be ac t iva ted  by  h is tamine  recep- 
tors reflects an impor t an t  phenomenon  of pathological  
interest.  Increased pinocytosis  accompanied by  enhanced 
macromolecular  permeat ion  has long been observed in 
several  damages  of the  blood-brain barr ier  10,11. His tamine  
was also found to produce severe increase of pe rmeabi l i ty  
in bra in  capillaries 1~. I t  is proposed that ,  in pathological  
cases, effect ive pinocytosis  g iving rise to an increase in 
cer ta in  t ranspor t  processes of bra in  capillaries could 
derive f rom the  enhanced cAMP product ion  occurring due 
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Fig. 2. Histamine activation and inhibition of brain capillary 
adenylate eyelase. Adenylate cyclase assay contained: 2 mM 
MgClg, 2 mM ATP (0.2 vCi I4C ATP), 50 ~xg bovine serum albumin, 
2 mM cAMP, 1 mM tetrahydroperparine, 100 ~g protein kinase, 
2 mM phosphoenolpyruvate, 50 mM Tris-HC1 pH 7.4 buffer, 100 ill 
brain capillary fraction (1 mg/ml protein) in a total volume of 300 ~zl. 
The capillary fraction was homogenized with 2.0 ml 0.25 M sucrose 
at 0 ~ in a Potter apparatus. The incubation was carried out for 5 
rain at 32~ The values represent the means of 3 experiments. The 
basal activity (control) was expressed as 100%. 

to t h e  a c t i v a t i o n  of cap i l la ry  a d e n y l a t e  cyclase.  As to t he  
origin of h i s t amine ,  t he  physio logica l  a c t i v a t o r  of t he  
r e t i cu lo -endo the l i a l  s y s t e m  la, i t  is t h o u g h t  t h a t ,  as a 
consequence  of change  of e n v i r o n m e n t ,  h i s t a m i n e  is 
released f rom i ts  n a t u r a l  sources, t h a t  is f rom leukocy tes  
a n d / o r  m a s t  cells 14. 

c A M P  m e d i a t i o n  was found  in t h e  p e r m e a b i l i t y -  
mod i fy ing  effect  of n e u r o p h y p o p h y s e a l  h o r m o n e s  15. On 
t he  basis  of our  results ,  t h e  c A M P  m e d i a t i o n  in t he  per-  
m e a b i l i t y  r egu la t ion  of b r a i n  capi l lar ies  can  be  hypo-  
thesized.  

Zusammenfassung. I n  den  m i t  c A M P  b e h a n d e l t e n  
Kap i l l a r en  des R a t t e n g e h i r n s  wurde  m i t  Fe r r i t i n  eine 
e rh6h te  Permeabilit~Lt gefunden.  Die Adeny l a t zyk l a se -  
Aktivit~Lt wurde  in den  in Geh i rnkap i l l a r en  angere icher -  
t en  subzel lu l~ren  F r a k t i o n e n  b e s t i m m t  u n d  m i t  H i s t a m i n  
ak t iv ie r t .  Da  sowohl  I-I 1- als aueh  H2-Rezep to ren  in den  
F r a k t i o n e n  v o r h a n d e n  waren ,  wi rd  a n g e n o m m e n ,  dass  
das  c A M P  in  der  P e r m e a b i l i t ~ t s r e g u l a t i o n  de r  Gehi rn-  
kap i l l a ren  eine Rolle  als Med ia to r  spielt .  
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At what  Stage of Deve lopment  does the Somit ic  Mesoblas t  Invaginate  Into the Primit ive  Streak 
of Chick Embryo  ? 

After  t he  careful  work  of PASTEELS 1, i t  was  genera l ly  
accep ted  t h a t  t he  p r e s u m p t i v e  somi t ic  mesob!as t  was 
a l r eady  p r e sen t  in t he  p o s t n o d a l  a rea  of the  ful ly g rown 
p r i m i t i v e  s t reak.  However ,  WOLFF~ h a d  a rgued  t h a t  a t  
t h i s  s tage  of deve lopmen t ,  t he  p r e s u m p t i v e  somi t ic  
t i ssue  is st i l l  c o n t a i n e d  in t he  uppe r  layer,  in  two areas  
con t iguous  to  t he  an t e r i o r  p a r t  of t he  p r i m i t i v e  s t reak.  
Recen t ly ,  NICOLET a, on t h e  basis  of a u t o r a d i o g r a p h i c  

Exp.3\ Exp.4 

( 
0_~ 

Fig. 1. Diagram showing the experimental procedures. Stippling 
indicates the lebelling. 

s tudy ,  u/as d r a w n  to  t he  same  conclusion.  A t  presen t ,  we 
are t r y i n g  to  t e s t  these  2 hypo theses .  

The  e x p e r i m e n t s  were pe r fo rmed  on ch ick  b l a s t o d e r m s  
cu l tu red  in v i t ro  (GALL~RA a n d  NICOLET4). T h e y  were 
d i s t r i b u t e d  in 4 series (see F igure  1). Our  e x p e r i m e n t s  
cons is ted  e i the r  in  e x c h a n g i n g  t he  p o s t n o d a l  l eng th  
(0.3 mm)  of t he  ful ly  g rown s t r eak  w i t h  the  same piece, 
b u t  t a k e n  f rom b la s tode rms ,  labe l led  w i t h  t r i t i a t e d  
t h y m i d i n e  (Figure 1; Exp .  1), or in  e x p l a n t i n g  t h e  post -  
n o d a l  a rea  of t h e  s t reak ,  excised w i t h  or w i t h o u t  cont i -  
guous ec toblas t ,  in to  t he  area  opaca  of t he  hos t  b las to-  
de rm (Figure 1 ; Exp .  2, 3 a n d  4). The  donors  were a lways  
a t  t he  ful ly  g rown s t r e a k  stage,  the  hos t s  were of d i f fe ren t  
ages, n a m e l y :  the  ful ly  g rown s t r e a k  s tage  (series 1), t he  
long s t r e a k  s tage (series 2), or t he  h e a d  process  s tage  
(series 3 and  4). A t  t he  l a t t e r  s tage t h e  ec tob l a s t  is no t  
more  c o m p e t e n t  (GALLERA a n d  I v a • o v  5) so t h a t  w i t h o u t  
label l ing,  i t  was  easy  to d i s t i ngu i sh  t he  g ra f t ' s  s t ruc tu re s  
f rom those  of t h e  host .  The  v e n t r a l  side of t he  g ra f t  was 
appl ied  aga ins t  t he  v e n t r a l  side of t he  h o s t ' s  ec toblas t .  

The  hos t  b l a s t o d e r m s  were f ixed a b o u t  20 h a f t e r  t he  
g ra f t i ng  a n d  ana lyzed  on  serial  sect ions.  The  b l a s t o d e r m s  

1 j .  PASTEELS, Arch. Biol. d8, 381 (1937). 
2 J~T. WOLFF, Arch. Anat. Hist. Embryol. 23, 9 (1936). 
a G. NICOLET, J. Embryol. exp. Morph. 23, 79 (1970). 
4 j .  GALLERA and G. NICOLET, Experientia 17, 134 (1961). 
5 j .  GALLERA and I. IVAXOV, J. Embryol. exp. Morph. 72, 693 (1964). 


