
15. 2. 1971 Specialia 175 

P e r m e a b i l i t y  Tracers  and S e r u m  Prote ins  

T h e  knowledge  of n o r m a l  a n d  a b n o r m a l  v a s c u l a r  
p e r m e a b i l i t y  a n d  t r a n s p o r t  across  t h e  vesse l  wal l  is a n  
essen t i a l  p r e r equ i s i t e  of t h e  s t u d y  of t h e  p a t h o m e c h a n i s m  
of va r i o us  v a s c u l a r  l e s i o n s l - L  T h e  fo l low-up  of s u c h  
processes  is p a r t l y  b y  d e m o n s t r a t i o n  of t h e  i n t r a m u r a l  
depos i t i on  of a t r a c e r  s u b s t a n c e  or  b y  l igh t -  or  e l ec t ron  
microscopic  d e t e c t i o n  of t h e  t r a c e r ' s  passage  across  t h e  
vessel  wal l  s-t3. B u t  no  u n e q u i v o c a l  conc lus ions  c a n  be  
d r a w n  u n t i l  i t  is c lar i f ied w h e t h e r  or  n o t  t h e  t r a c e r  
p r e s e n t  in  t h e  vessel  wal l  is b o u n d  b y  s e r u m  pro te ins .  
I f  t h e r e  is a d u r a b l e  l inkage  b e t w e e n  t h e  t r a c e r  a n d  a 
g iven  s e r u m  p r o t e i n  f rac t ion ,  t h e  f o r m e r  serves  as  a n  
i n d i c a t o r  of  t h e  f r ac t i on ' s  m u r a l  t r a n s p o r t ,  b u t  if t h e r e  
is n o  such  l inkage,  t h e  p resence  of t h e  t r a c e r  in  t h e  
vessel  wa l l  s ignif ies  on ly  t h e  increase  of  v a s c u l a r  per -  
meab i l i t y .  

T h e  n a t u r e  a n d  d u r a t i o n  of l inkage  b e t w e e n  t r a c e r  
s u b s t a n c e s  a n d  s e r u m  p r o t e i n s  h a v e  b e e n  e x a m i n e d  in  
t h e  p r e s e n t  s tudy .  

Materials and methods. 18 ma le  W i s t a r  ra ts ,  we igh ing  
l 1 0 - 1 5 0 g ,  were  g iven  t h e  s u b s t a n c e s  i n d i c a t e d  i.v. 
30 m i n  pr io r  to  sacrifice.  

S e r u m  samples  were  e x a m i n e d  b y  i m m u n o e l e c t r o -  
phores is .  C o m m e r c i a l  a n t i r h o d e n t  r a b b i t  s e r u m  ( H u m a n )  
was  used  as  i m m u n e  se rum.  F o r  t h e  i den t i f i c a t i on  of  
i ron,  f e r r i t i n  a n d  p e r o x i d a s e  molecules  in  t h e  p rec ip i t a -  
t i o n  lines,  t h e  P r u s s i a n  b lue  a n d  t h e  p e r o x i d a s e  1° reac-  
t i ons  were  used.  

P e r o x i d a s e  was  d e m o n s t r a t e d  in  t h e  / / -globul in  a n d  
IgG  f r ac t i ons ;  E v a n s  b lue  was  p r e s e n t  in  t h e  a l b u m i n  
a n d  g-g lobul in  f r a c t i o n s ;  whi le  t h e  r e s t  of  t h e  t r a c e r  
s u b s t a n c e s  e x a m i n e d  were  a p p a r e n t l y  n o t  b o u n d  b y  a n y  
se rum p r o t e i n  f r ac t ion .  I n  v i t r o  b i n d i n g  of E v a n s  b lue  
b y  a l b u m i n  was  d e m o n s t r a t e d  p r e v i o u s l y  14, is. B y  e lect ro-  
phores is  on  cel lulose ace t a t e ,  col loidal  i ron  was  s h o w n  to  
fo rm a p r e c i p i t a t e  of v a r y i n g  cha rge  a n d  mot i l i ty ,  
m i g r a t i n g  t o g e t h e r  w i t h  c e r t a i n  p l a s m a  c o m p o n e n t s  ~s 
b u t  t h i s  does  n o t  m e a n  t h e  p resence  of a l inkage.  

I t  appears ,  the re fore ,  t h a t  unless  t h e  b i n d i n g  b e t w e e n  
se rum p r o t e i n  a n d  t r a c e r  is n o t  r eve r sed  d u r i n g  t h e  
fo rmer ' s  passage  ac ross  t h e  vessel  wall,  p e r o x i d a s e  
signifies t h e  m u r a l  t r a n s p o r t  of  f l -globulin a n d  IgG,  a n d  
E v a n s  b lue  t h a t  of  a l b u m i n  a n d  g-globul in .  T h e  o t h e r  
t r a c e r  subs tances ,  b e i n g  a p p a r e n t l y  n o t  b o u n d  b y  s e r u m  
pro te ins ,  serve  o n l y  as  i n d i c a t o r s  of  inc reased  v a s c u l a r  
pe rmeab i l i t y .  

Zusammen/assung. E s  wi rd  gezeigt ,  da s s  die P e r m e a b i -  
l i t g t  der  Gefgsswand  d u r c h  a n  S e r u m e i w e i s s f r a k t i o n e n  
g e b u n d e n e  M a r k i e r u n g s s u b s t a n z e n  gepr i i f t  w e r d e n  k a n n .  
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Group Tracer Dose 

1 Suspension of colloidal iron 1.5 ml/100 g 
(Ferrlecit; Natterman Co., K61n) body weight 
Containing approximately 12.5 mg of iron/ml 

2 Suspension of colloidal iron 0.5 ml/100 g 
(Jectofer; Astra Co., Sweden) 
containing approximately 50 mg of iron/ml 

3 Ferritin, 2X cryst. B grade 20 mR/100 g 
(Calbiochem Inc., USA) 
dissolved in physiologic saline 

4 Suspension of colloidal carbon 0.2 roll100 g 
(Pelican; Gunther Wagner Co., Hannover) 
containing approximately 100 mg of carbon/ml 

5 Evans blue (Gurr Ltd., England) 20 mg/100 g 
dissolved in physiologic saline 

6 Horseradish peroxidase, B grade 15 mg/100 g 
(Calbiochem Inc., USA) 
dissolved in physiologic saline 
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Direct  A u t o n o m i c  Nerve  Fibers  to the Renal  Medul la  in Man I 

Blood  flow to  t h e  r e n a l  m e d u l l a  is r egu l a t ed  in p a r t  
b y  t h e  a n t a g o n i s t i c  a c t i o n  of t h e  s y m p a t h e t i c  a n d  p a r a -  
s y m p a t h e t i c  n e r v e s  on  t h e  m e d u l l a r y  b lood  vessels  2. 
Ea r l i e r  s tud ie s  ~-s w i t h  t h e  specif ic  c a t e c h o l a m i n e  f luor-  
escence  t e s t  showed  t h a t  t h e  a r t e r io le s  s u p p l y i n g  t h e  
r e n a l  p y r a m i d  - t h e  j u x t a m e d u l l a r y  e f f e r en t  a r te r io les  
a n d  t h e  p r o x i m a l  p a r t s  of  t h e  a r t e r i a l  v a s a  r e c t a  - rece ive  
s y m p a t h e t i c  i n n e r v a t i o n  f r o m  t h e  pe r i a r t e r i a l  p l exuses  
of  t h e  a f f e r en t  ar ter ioles .  These  f ibers  t r a v e r s e  t h e  vas-  
cu la r  pole  of t h e  j u x t a m e d u l l a r y  g lomeru l i  to  r e a c h  t h e  
c o r r e s p o n d i n g  e f fe ren t  ar ter ioles .  

I n  t h e  t h i n  sect ions  (4 ~m) used for  t h e  f luorescence  
t e c h n i q u e  i t  is no t  poss ible  to  resolve  t h e  q u e s t i o n  
w h e t h e r  some of t h e  f ibers  i n n e r v a t i n g  t h e  m e d u l l a r y  
vessels  o r ig ina t e  d i r ec t ly  f rom t h e  p lexuses  a r o u n d  t h e  
a r c u a t e  a r te r ies  w / t h o u t  pas s ing  across  t h e  j u x t a m e d u l -  
i a ry  g l o m e r u i a r  poles.  I f  s u c h  d i r e c t  n e r v e  p a t h w a y s  
exis t ,  n e u r a l  v a s o r e g u l a t i o n  in  t h e  m e d u l l a  m a y  b e  
ach i eved  i n d e p e n d e n t l y  of  a n y  ef fec ts  on  t h e  g l o m e r u l a r  
b lood  flow. 

Materials and methods. T r a d i t i o n a l  s i lver  i m p r e g n a t i o n  
(Bielschowsky,  Gros  a n d  Schul tze)  was  used  to  s t u d y  


