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89.4 ± 5.1% of the injected dose is in the liver and 
1.5 4- 0.11% in the spleen, no difference between normal 
and irradiated mice being seen. 

I t  may be concluded that  the hepatic flow is slowed 
down immediately and up to 4 days after local irradia- 
tion. The difference of the liver flow between normal and 
irradiated mice is statistically significant (Table). The fact 
that  the spleen uptake remained stable whether the liver 
region was irradiated or not, is proof that  the delay clear- 
ance is caused by the slowed-down liver blood flow and 
not by irradiation damaged RES. When the reticulo- 
endothelial cells of the liver are destroyed or blocked, the 
phagocytosis of the spleen increases compensatorily and 
the uptake is higher 6. 

Our results are confirmed by PIOVELLA et al. who 
noticed under a transitlumination microscope that the 
blood flow after 7-irradiation of the liver was delayed, 
with stasis and perivascular microhemorrhages. Condi- 
tions returned to normal after a small dose, whereas after 
a higher dose they were irreversible ~.8. 

Zusammen/assung. Mit Hilfe der Clearance von kol- 
loidalem Radiogold, der Leber- und Milzspeicherung 
wurde die Durchblutung der Leber nach lokaler Bestrah- 
lung der Leberregion bestimmt. Im Anschluss an 50O, 
I000 oder 2000 R wurde eine Verminderung der Leber- 
durchblutung festgestellt. Eine Restitutio ad integrum 
wurde dosisunabhtingig 3-4 Tage post irritationem be- 
obachtet. 

R. FRIDRICH and MONIKA SCHAFER 

Universittitsinstitut /fir R6ntgendiagnostik und 
Strahlentherapie, Biirgerspital, Basel (Switzerland), 
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The Histamine and Heparin Content of the 
Rat's Mesenterial Mast Cells Regenerating after 

Application of Compound 48/80 

The relationship between histamine and heparine in the 
mast cells is still obscure. The mast cells are a significant 
source of histamine and heparin, and the release of mast 
cell granules through experimental means is accompanied 
by the release of histamine and heparin. RILEY t supposes 
that,  on rupture of the tissue mast cell, histamine first 
spreads rapidly through the tissues, and then a sluggish 
discharge of heparin follows. WERLE et al. ~ show that  the 
histamine in the mast cells, and also the greatest part of 
the tissue histamine, forms a complex with heparin. In 
the complex the histamine acts as heparinate. 

I t  is difficult to develop an experimental procedure 
making possible separate histamine or heparin release 
without disruption of the mast cells. SMITH a, however, 
found that  intraperitoneal administration of low concen- 
trations of toluidine blue, protamine sulfate, or other 
histamine liberators brought about a significant release 
of histamine without any  disruption of the mast cells in 
the tissues of the peritoneal cavity. I t  is, however, a well- 
known fact that  in the majority of experimental condi- 
tions the mast cells are extremely sensitive to environ- 
mental changes, as well as to irritation or actual injury. 
Mast cells respond to injury of any kind by liberating 
substances normally held in their protoplasm. Thus the 
changes observed in the mast cells immediately after irri- 
tation of any kind must be noted with caution. 

In  this investigation, the appearance of histamine and 
heparin is examined in mast cells regenerating after pre- 
vious and complete disruption caused by compound 48/80. 

Material and methods. Adult male rats (250-300 g) were 
injected intraperitoneally with 200 #g compound 48/80 
dissolved in 2cm~ of a 0.9% sodium chloride solution. The 
control animals were only injected with 2 cm ~ sodium 
chloride solution. The animals were killed from half a day 
up to 64 days after the injection. From the mcsentery of 
the lower small intestine, two specimens were taken. One 
specimen was immediately put into a solution of Rcincckc- 

salt (saturated, filtered solution, diluted with water in 
the ratio 1:5) for 48 h (ScHAUER and WmZLI~.4). The 
histamine of the.mast  cells precipitated as 'Rcineckat ' ,  
and, in the unstained translucent preparations of the 
mesenterics, the granules of the mast cells could clearly 
be seen. After fixation the mcsentcrial membrane was 
carefully - avoiding stretching - placed on a microscope 
slide. The other specimen was fixed in a 4% basic lead 
acetate, stained with a 1% aqueous solution of toluidine 
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blue,  and placed on a microscope slide. In  b o t h  me thod s  
the  m a s t  cells were coun ted  in an area of 10 m m  2, and  the  
average  m a s t  cell coun t  per  1 m m  2 was  calculated.  

Results and discussion. As the  resul ts  ob ta ined  f rom the  
contro l  mater ia l  show, b o t h  the  m e t h o d s  give the  same 
resul t  as far  as u n t r e a t e d  m a s t  cells are concerned.  I t  is 
also no ted  tha t ,  if there  are differences in t he  m a s t  cell 
coun t s  o b t a i n e d  wi th  b o t h  me thods ,  these  differences 
mus t  be r ega rded  as changes  in the  hepa r in  or  h i s t amine  
c o n t e n t  of t he  ceils. 

As expec ted ,  r ap id  d i s rup t ion  of the  m a s t  ceils oc- 
curred,  and  only  a few t races  of m a s t  cells could be found 
in t he  spec imens  up to  16 days .  The rea f t e r  new small  m a s t  
cells began  to  appea r  in t h e  spec imens ;  t h a t  is, r egenera-  
t ion h a d  begun.  At  16 days  the  n u m b e r  of m a s t  cells 
d e m o n s t r a b l e  w i th  h i s t amine  s ta in  was only  abou t  hal f  
t h e  n u m b e r  of cells visible w i th  m e t a e h r o m a t i c  s ta ining.  
La te r  t he  difference decreased.  The coun t  of the  cells 
which  became  visible wi th  to luidine  blue r eached  the  
contro l  level a t  32 days.  On the  o the r  hand ,  the  n u m b e r  
of t he  cells s ta ined  wi th  Reinecke-sa l t  was still only  
80% of t he  cont ro l  a t  64 days.  

The resul ts  po in t  to the  poss ibi l i ty  t h a t  the  bond  be- 
tween  the  h i s t amine  and  hepar in  in the  mas t  cells is no t  
def in i te ly  f ixed and  t h a t  the  a m o u n t s  of the  hepar in  and  
h i s t amine  in the  m a s t  cells m a y  va ry  wi th in  cer ta in  
limits.  There  are two  exp lana t ions  for the  fact  t h a t  the  

m a s t  cell coun t  o b t a i n e d  wi th  h i s t amine  s ta in ing  is 
smal ler  t h a n  the  coun t  ob ta ined  wi th  to luidine  blue 
s ta ining.  I t  m a y  be possible t h a t  the  effect  of c o m p o u n d  
48/80 las ts  for a ve ry  long t ime.  The second and  more  
p robab le  exp l ana t i on  is t h a t  t he  young  and  regenera t ing  
m a s t  cells a lways  have  a lower concen t ra t ion  of h i s tamine  
t h a n  ful l-grown m a s t  cells. 

The e x p e r i m e n t a l  condi t ions  in th is  s t u d y  were r a t h e r  
pathological .  W h e t h e r  the  m a s t  cells can  va ry  the i r  
h i s t a m i n e  and  hepar in  c o n t e n t  physiological ly  as well 
is a f u n d a m e n t a l  problem.  This  func t ion  is p robab le  if we 
t ake  in to  cons idera t ion  the i r  mani fo ld  role in t h e  connec-  
t ive  t issue.  

Zusammen/assung. Der H i s t a m i n -  u n d  H e p a r i n g e h a l t  in 
Mastzel len,  die n a c h  to ta l e r  Zers t6 rung  m i t  H i s t a m i n -  
l ibera tor  48/80 regener ieren,  wird un te r such t .  Die Ergeb-  
nisse zeigen, dass  w~hrend  des Regenera t ionsprozesses  
die Anzah l  der  Mastzel len,  in denen  sich das  H i s t a m i n  
mi t  Reineckesalz l6sung anf~rbt ,  kleiner  ist, als die Anzahl  
der  Mastzel len,  die mi t  Toluid inblau  darzus te l len  sind.  

E. VALTONEN, g .  KOCK, 
M. SIIMES, and  J. JXNNE 

Department o/Anatomy, University o/Helsinki 
(Finland), May 11, 1964. 

Cathept i c  Ac t iv i ty  in  the  Cerebra l  T i s s u e  of  the  
R abb i t  d u r i n g  A l l erg i c  E n c e p h a l o m y e l i t i s  

The  p ro teo ly t i c  enzymes  of the  cerebra l  t issue in nor-  
mal  and  pa thologica l  condi t ions  h a v e  so far been  relat ive-  
137 l i t t le s tudied.  In  1931 KREBS 1 found  in the  cerebral  
t issue a marked  pep t idas ic  and  a reduced  gelat inasic  ac- 
t iv i ty .  EDLBACHiER et al.2, and la ter  KIES et  al.3, con- 
f i rmed the  exis tence  of prote inas ic  ac t iv i ty  in the  brain.  
The accura te  researches  of ANSELL and  RICHTER 4 proved  
the  exis tence  of a p ro te inase  wi th  op t imal  p H  7.4, and  of 
a ca theps ine  wi th  op t ima l  p H  3.5, in fresh cerebra l  t issue. 
As p roved  by  several  inves t iga t ions  ~,8 in demyel in iz ing  
processes,  t he  s t a t e  of equi l ibr ium b e t w e e n  the  syn thes i s  
and  the  b r e a k d o w n  of pro te ins  is modif ied.  I t  m a y  be 
p r e s u m e d  t h a t  these  changes  are also ref lected by  the  en- 
zymat ic  ac t iv i ty .  

In  our  expe r imen t s ,  30 rabb i t s  were t r ea t ed  wi th  an 
encephal i togenic  emulsion,  con ta in ing  an t ipe r tuss i s  vac-  
cine, ca t t l e  b ra in  homogena te ,  and  F r e u n d ' s  a d j u v a n t ,  
induc ing  allergic encepha lomye l i t i sL  The  ca thep t i c  ac- 
t i v i t y  in the  cerebra l  t issue h o m o g e n a t e  (1:4 in isotonic 
sod ium chloride solution) was  d e t e r m i n e d  a t  p H  5.0, wi th  
azocasein subs t r a t e ,  in the  presence  of 25% urea,  and  
0.05214 cyste ine .  The  r a t e  of pro teolys is  was expressed  in 
/~g of t h e  azocasein,  hyd ro ly sed  b y  100 mg  we t  t issue,  
a f te r  1 h incuba t ion  a t  38°C. In  t he  controls ,  an appre -  
ciable ca thep t i c  ac t iv i ty  was  observed ,  which  remained  
prac t ica l ly  u n c h a n g e d  af ter  10 days,  i.e. a l te r  2 in jec t ions  
of ant igen.  Af ter  3 or 5 inject ions ,  i.e. a f te r  20 or 32 days  
f rom the  beg inn ing  of t r e a t m e n t ,  in the  evolut ive  phase  
of the  pathological  process, the  ca thep t i c  ac t iv i ty  showed 
a s ignif icant  increase,  a m o u n t i n g  to  88%, as compa red  to  
the  controls  (see Table).  

The increase of the  e n z y m a t i c  ac t iv i ty  migh t  be  in con- 
nec t ion  wi th  t h e  allergic i n f l a m m a t o r y  process  of the  
bra in .  R e c e n t  inves t iga t ions  8 d e m o n s t r a t e d  t h a t ,  in ana-  
phy lac t i c  and  allergic react ions ,  t he  p ro teo ly t i c  enzymes  

Mean values of the catheptic activity of the brain in the four groups 
studied (10 rabbits each) 

Controls Animals treated with encephalitogenic emulsion 

After 10 days After 20 days After 32 days 
(2 injections (3 injections (5 injections 
of antigen) of antigen) of antigen) 

280 :[:: 38.2 ~56 ~ 25.8 488 4- 11.1 522 ± 20.5 

p < 0.001 
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