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f / i rb t ;  sie 16st s ich in de r  F e t t p h a s e  de r  Pa r i e t a l ze l l e  u n d  
e n t z i e h t  das  HC1 d e m  L e c i t h i n h y d r o c h l o r i d .  Das  H y d r o -  
ch lo r i d  des  Acr id ins  i s t  d a n n  als Salz  wasse r l6s l i ch  u n d  
g e h t  in  die V~rasserphase fiber,  in  de r  es i m  U l t r a v i o l e t t -  
l i ch t  gr i in  f luoreszier t .  

Schl iessl ich sei d a r a u f  h ingewiesen ,  dass  a u c h  die 
R i c h t u n g  des  e l e k t r i s c h e n  O b e r f l X c h e n p o t e n t i a l s  d a r a u f  
h i n d e u t e t ,  dass  k e i n e  freie Salzs / iure  in  d e r  Tiefe  de r  
s eze rn i e renden  S c h l e i m h a u t  des  M a g e n s  v o r h a n d e n  is t  4. 

~ h n l i c h  verh / i l t  es s ich  m i t  de r  n e g a t i v  v e r l a u f e n d e n  
C l ' - R e a k t i o n  n a c h  L~soN ~ u n d  a n d e r e n ;  es w u r d e n  
ke ine  I re ien  C h l o r i o n e n  i m  w~issrigen Z y t o p l a s m a  de r  
Par ie ta lze l l e  nachgewiesen .  

Der  Be fund ,  d e n  BRADFORD u n d  DAVIES bei  i h r e n  
I n d i k a t o r p r o b e n  e i n w a n d f r e i  e r h a l t e n  h a b e n ,  d e u t e t  a lso  
im Vere in  m i t  den  a n d e r e n  U n t e r s u c h u n g s r e s u l t a t e n  
d a r a u f  h in ,  dass  n i e h t  i m  Z y t o p l a s m a  fre ie  Salzs/ iure,  
s o n d e r n  in den  L i p o i d - L i p i d e n  de r  P a r i e t a l z e l l e  ein Pre-  
cursor ,  das  L e c i t h i n h y d r o c h l o r i d ,  v o r k o m m t .  Die  u m  die 
per icanal icul~i ren  P a r t i e n  des  Z y t o p l a s m a s  d e r  P a r i e t a l -  
zelle n a c h g e w i e s e n e  Ireie Salzs / iure  d i i r f t e  e in  A r t e f a k t  
sein, g e b i l d e t  d u t c h  W e c h s e l w i r k u n g  de r  I n d i k a t o r e n  
(AAT bzw.  Acr id in )  m i t  d e m  p h y s i o l o g i s c h e n  P r e c u r s o r  
im d i p h a s i s c h e n  S y s t e m  d e r  M a g e n s c h I e i m h a u t .  - D a m i t  
k o m m t  es z u m  Ausg le i ch  a l le r  b i s h e r  s ich w ide r sp r echen -  
den  U n t e r s u c h u n g s b e f u n d e .  

E s  da r f  n i c h t  f i b e r s e h e n  we rden ,  dass  d a s  L e b e n  de r  
Zelle g e f / i h r d e t  ist, w e n n  freie Salzs~iure i m  Z y t o p l a s m a  
de r  Pa r i e t a l ze l l e  e n t s t e h t .  Die  E i w e i s s k 6 r p e r  des Zy to -  
p l a s m a s  k o m m e n  als  P r o t e i n a t e  vo r ;  es s ind  A n i o n e n ,  
die in  d e r  H a u p t s a c h e  a n  K a l i u m  g e b u n d e n  s ind.  Sot l te  
n u n  d e r  n a c h  BRADFORD u n d  DAVIES phys io log i sche ,  
n a c h  u n s e r e r  M e i n u n g  p a t h o - p h y s i o l o g i s c h e  Fa l l  ein-  
t r e t e n ,  dass  in  i r g e n d  e iner  Weise  i m  Z y t o p l a s m a  Salz-  
s a u t e  e n t s t e h t ,  so w i rd  l e t z t e r e  so fo r t  m i t  d e m  K a l i u m  
des  E i w e i s s k 6 r p e r s  reag ie ren ,  wobe i  zun~ichst  i soe lek t r i -  
sches  P r o t e i n  e n t s t e h t ,  d a s  zu r  P r / i z i p i t a t i o n  k o m m t .  
B e i m  W e i t e r g e h e n  des  P r o z e s s e s  b i l d e t  s ich  aus  d e m  
k o a g u l i e r t e n  E iweiss  P r o t e i n h y d r o c h l o r i d ,  in  d e m  da s  
P r o t e i n  in  u m g e k e h r t e r  We i se  n u n  als K a t i o n  I u n g i e r t .  
Es  df i r f te  Mar  sein,  dass  ke ine  Zelle e inen  d e r a r t i g e n  
E ing r i f f  f i be r l eben  wird .  

Dieser  H i n w e i s  e r s c h e i n t  u n s  wich t ig ,  d a  die  D e u t u n g  
y o n  BRADFORD u n d  DAVIES z u n e h m e n d e  B e a c h t u n g  
f i n d e t  ~. 

E. SOLMS u n d  J.  BRAS 

P R O  L A B O R A T O R I O  

Invest igat ion of the Circulation 
with Fluorescent  Substances 

A N e w  Technique  

F l u o r e s c e n t  s u b s t a n c e s  h a v e  b e e n  u sed  in  t h e  in- 
v e s t i g a t i o n  of t h e  c i r cu l a t i o n  b y  SCttLEGEL 1, ALGIRE 
et al. 2, MOSES el al. 3. T h e y  e m p l o y e d  T h i o f l a v i n e - S  
( m e t h y l  d e h y d r o t i o - p - t o l u i d i n e - s u l p h o n a t e )  or  a p o l y m e r  
of i t  (Vasof lav ine) .  T h e  vessels  were  e x a m i n e d  e i t h e r  in 
vivO (ALGIRE et al. ~) or post  mor tem ( f reezedr ied  speci- 
m e n s :  SCHLEGEL el al. ~, or p r e p a r e d  in g l y c e r i n :  MosEs  
et al. ~, SCHLEC, EL a n d  MOSESS). 

A u s  den Laborator ien Vondel ingenplaat ,  Rot terdam,  
den 30. November  1955. 

S u m m a r y  

BRADFORD a n d  DAVIES d id  n o t  succeed  in  d e m o n -  
s t r a t i n g  w i t h  t h e i r  i n d i c a t o r - e x p e r i m e n t s  t h a t  f ree  
h y d r o c h l o r i c  acid is f o r m e d  w i t h o u t  a p r e c u r s o r  in  t h e  
o x y n t i c  cells of t h e  gas t r i c  mucosa .  T h e  free h y d r o -  
chlor ic  acid,  as s h o w n  b y  t h e m ,  is f o r m e d  as a n  a r t e f a c t  
owing  to  t h e  a c t i o n  of t h e  i n d i c a t o r .  

4 Siehe H, REIn, Ein/ahrm~g in die PhysioIogie des Menschen 
(Springer-Verlag Berlin 1941), S. 205. 

Siehe B. Ro.~EIs, Mikroslwpische Technik (Leibniz-Verlag, 
Miinchen 1948), § 2064. 

a Siehe H. RmN und M. SCHNEIDER, Einfiihrung in die Physio- 
logie des Menschen (Springer-Verlag Berlin 1955). - B. FLASCIlEN- 
TR/4GER und E. LEHNAR~rZ, Physiologlsche Chemic (Springer-Verlag 
Berlin 1954). 

Fig. 1.-- Kidney from a rabbit weighing 1 kg. The animal had receiv- 
ed 80 mg Vasoflavine 20 s before it was killed. The glomeruli and the 
vessels in the medulla are readJy recognized. Photographic plate: 

Gevaert superchrome 32% Enlargement × 5. 

I n  t h e  i n v e s t i g a t i o n  of i n t r a - o s s e o u s  c i r cu la t ion  
(BRODIN ~) t h e  a b o v e  m e n t i o n e d  m e t h o d s  were  f o u n d  un- 
su i t ab le ,  a n d  a n ew  t e c h n i q u e  was  devised .  

M e t h o d  and  Mater ia l .  T h e  f l u o r e s c e n t  s u b s t a n c e  is in- 
j e c t e d  i n t r a v e n o u s l y  i n t o  t h e  e x p e r i m e n t a l  a n i m a l  
( r abb i t ) ,  wh ich  is ki l led a b o u t  20 s a f t e r w a r d s .  T h e  or- 

1 j .  U. SCHLEGEL, Anat. Rec. 105, 433 (1949). 
G. H. ALGIRE and J. U. SCHLEGEL, J. cell. comp. Physiol. 36, 95 

(195o). 
a j. B. MosEs and J. U. SC~LEGEL, Anat. Rec. 114, 149 (19521 . 
4 j. B. MosEs, A. J. E,~IERY, and J. U. SCHLEGEL, Proe. Soe. 

exper. Biol. reed. 77, ~33 (1951). - J. B. MosEs arxd J. U. SeHL~GEL, 
Anat. Rec. 114, 149 (1952). 

s j .  U. SCHLEGEL and J. B. MosEs, Proc. Soc. exper. Biol. Med. 
z~, 832 (1950). 

H. BRODIS, #-eta orthop. Stand. [Suppl.] G0, (I955). 
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gans  to  be  s t u d i e d  a re  r e m o v e d  w i t h o u t  de l ay  a n d  
p laced  in  a f reez ing  m i x t u r e  w i t h  a t e m p e r a t u r e  of a b o u t  

80°C (96% a lcohol  + c a r b o n  d iox ide  ice in  a n  i so la ted  
vessel).  T h e  o r g a n s  a re  t h e n  t a k e n  o u t  of t h e  m i x t u r e  in  
the  cold  r o o m  ( t emp .  - 10°C to  -- 15°C) a n d  wiped  off, 
a f t e r  w h i c h  t h e y  a re  p l a n e d  to  des i r ed  d e p t h .  T h e  smoo th ,  
p l aned  sur face ,  w h i c h  is sh iny ,  is p h o t o g r a p h e d  w i t h  t h e  
use of a s u i t a b l e  f i l te r  in  u l t r a v i o l e t  l ight .  

Examples 

(1) Parenchymatous tissue ( r a b b i t ' s  k idney) .  Use was 
m a d e  of V a s o f l a v i n e  (Gur r ,  E n g l a n d ) ,  w h i c h  pers i s t s  a 
fa i r ly  long  t i m e  in t h e  b l o o d  vesse ls  (Fig. 1). 

(2) Partly [ibrozts tissue ( r a b b i t ' s  eye). V a s o f l a v i n e  
{Fig. 2). 

(3) Hard and so]t tissue ( lower  leg of r a b b i t ) .  S o d i u m  
3 -oxypy rene -5 ,8 ,  1 0 - t r i s u l p h o n a t e  (Bayer ,  G e r m a n y ) .  
The  s u b s t a n c e  is ac id ic  a n d  shows  a s t r o n g  a f f i n i t y  for  
hone  t issue.  I t  r e a d i l y  d i f fuses  o u t  t h r o u g h  t h e  b lood 
vessels  (Fig. 3). 

Comments. T h e  m e t h o d  desc r ibed  a p p e a r s  to  be  useful  
in t he  i n v e s t i g a t i o n  of t h e  c i r c u l a t i o n  in  b o t h  h a r d  a n d  
soft  t issue.  I t  is s imple  a n d  q u i c k e r  t h a n  t h e  deep  f reez ing  
m e t h o d .  F r e e z i n g  of t h e  i s o l a t e d  o r g a n s  t o  be  s t u d i e d  
p r e v e n t s  t h e  d i f fus ion  of  t b e  f l u o r e s c e n t  s u b s t a n c e ,  a n  
a d v a n t a g e  n o t  of fered  b y  t h e  p r e p a r a t i o n  of t h e  p a r t s  
in g l y c e r i n . H o w e v e r ,  t h e  m e t h o d  ha s  s o m e  d i s a d v a n t a g e s :  
if t h e  s p e c i m e n  c o n t a i n s  b o n e  t i ssue ,  t h e  b l a d e  of t h e  
p lane  will  soon  b e c o m e  b l u n t ,  a n d  if t h e  cold  r o o m  is 
smal l  a n d  t h e  r e l a t i v e  h u m i d i t y  t h e r e f o r e  high,  t h e r e  is 
a r i sk  of ice c r y s t a l  f o r m a t i o n  on  t h e  su r face  of t h e  
spec imen.  

Fig. 3 . -  Proximal part of a tibia of a rabbit weighing 1 kg. The ani- 
mal had received 100 nag of sodium-3-oxypyrene-5,8,10-trisulphon- 
ate intravenously 20 s before it was killed. Fluorescence is seen in and 
around some muscle arteries, in aud adjacent the epiphyseal cartilage, 
and in the endosteal and periosteal surface of the bone. Photographic 

plate: Gevaert superchrome 32 °. Enlargement × 3. 

Fig. 2.--Eye of the same rabbit as in Figure 1. The fluorescence of 
the lens is auto-fluorescence, i t  appears to be more pronounced in the 
central part of the lens. Vasoflavine fluorescence is seen in the ciliary 
body and, though faintly, in the chorioid, No fluorescence is seen in 
the auterior or posterior chamber. Photographic plate: Gevaert 

superchrome 32 °. Enlargement × 4. 

The  f l u o r e s c e n t  s u b s t a n c e  s h o u l d  p r e f e r a b l y  be  non-  
toxic, i t  s h o u l d  n o t  p e r m e a t e  t h e  vesse l  wall, i t  s h o u l d  
be h o m o g e n e o u s  a n d  no t  c o a g u l a n t .  V a s o f l a v i n e  is labi le  

a n d  s l igh t ly  c o a g u l a n t .  O x y p y r e n e  (like f iuoresce in)  
r ead i ly  p e r m e a t e s  t h e  vessel  wall.  

The  m e t h o d  desc r ibed  was used  in t h e  i n v e s t i g a t i o n  
of t h e  b lood  flow to  t h e  m e t a p h y s e a l  reg ion  of t h e  t i b i a  
of t h e  r a b b i t  (I~RODIN*) a n d  of t h e  n u t r i t i o n  of c a r t i l a g e  
(BRoDINT). I t  is p r o b a b l y  also use fu l  in t h e  e x p e r i m e n t a l  
s t u d y  of t r a n s p l a n t s  (bone,  vessel ,  skin) ,  f r a c t u r e s ,  
c i r c u l a t o r y  d i s t u r b a n c e s  and ,  w i th  a s u b s t a n c e  c a p a b l e  
of p e r m e a t i n g  t h e  vesse l  wall ,  pos s ib ly  a lso for  t h e  in-  
v e s t i g a t i o n  of t h e  c i r cu l a t i o n  of t h e  a q u e o u s  h u m o u r .  

H. BRODIN 

Orthopaedic Clinic, University o/ Lund, January 2, 
1956. 

Zusammen/assung 

Es wird  eine n e u a r t i g e  M e t h o d e  z u m  S t u d i u m  d e r  
B l u t z i r k u l a t i o n  in  d e r b e m  u n d  w e i c h e m  G e w e b e  be-  
s ch r i eben .  E i n  f l u o r e s z i e r e n d e r  S to f i  w u r d e  i n t r a v e n 6 s  
in~iziert ,  d a s  P r ~ p a r a t  t i e fge f ro ren ,  m i t  e i n e m  H o b e I  ge- 
g lAt te t  u n d  d a n n  p h o t o g r a p h i e r t .  

H. BaooI~,, Acta orthop. Scand. Z4, 177 (1955). 


