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einer  auf  37~ erwArmten O2-ges~ttigten Tyrodel6sung 
bei  e inem Druck  yon  40-50 m m  Hg durchs t r6mt .  

P h e n t o l a m i n  (1-2 mg/kg) in das isolierte Gef~ssgebiet  
90 sec vor  Bradyk in in  gegeben, schw/icht  die Vasokon-  
s t r ik t ion  um 40% ab. 

D u t c h  Vorbehand lung  mi t  Dichlor isoproterenol  (1-10 
mg/kg) bzw. Ne tha l id  (2-20 mg/kg) k o m m t  es ebenfalls  
zu einer  Ve rminde rung  der  Vasokons t r ik t ion  durch  Brady-  
k in in  u m  mehr  als die H~Ifte. Diese Befunde  sind durch-  
aus mi t  einer Ka techo laminf re i se tzung  durch  Bradyk in in  
in E ink lang  zu bringen.  

Dauer infus ion  von  Iproniaz id  (10 mg/kg/min)  ver~n-  
de r t  die Reakt iv i t i i t  der  Gef~sse auf Bradyk in in  nicht .  
Kokain,  das die Wi rkung  yon ind i rek t  wi rkenden  Sym- 
pa th icomimet i ca  abschw/~cht, die von  d i rekt  wi rkenden  

Vasokonstriktion durch Bradykinin 

Einfluss n 

Phentolamin - 4 
Diehlorisoproterenol - 8 
Nethalid - 6 
Iproniazid 0 3 
Kokain + 9 
Guanethidin + 4 
Reserpin ~ 0 3 

S y m p a t h i c o m i m e t i c a  jedoch  vers t~rken  kann,  ff ihrt  in 
einer  Dosierung von  10-20 mg/kg  zu einer  wesent l ichen 
Steigerung der  durch  Bradyk in in  ausgelSsten GefAssver- 
engung;  8-10 rain nach  Gabe von Koka in  is t  sic nahezu 
verdoppel t .  Guane th id in  (15-20 mg/kg) ist  fas t  ebenso 
wi rksam wie Kokain  und  verstArkt  den Bradykin inef fek t .  
Schliesslich Ianden  wi t  an k a t e c h o l a m i n v e r a r m t e n  K a t z e n  
(5 mg/kg  Reserpin  i.p. 24 h vor  dem Versuch) die Vaso-  
kons t r ik t ion  unver / tnder t  und  regelm/issig ausl6sbar.  Eine  
Zusammenfassung  unserer  Befunde  ergibt  die Tabelle. 

Die Ergebnisse  zeigen, dass  un te r  unseren  Versuchs-  
bed ingungen  Bradyk in in  m6glicherweise an adrenergen  
S t ruk tu ren  des Gef~gsys tems d i rekt  angreif t  und  die 
Vasokons t r ik t ion  in der  H i n t e r e x t r e m i t ~ t  der  Ka tze  n ich t  
durch  Ve rmi t t l ung  yon  K a t ech o l ami n en  zus tande  k o m m t .  
Ob diese Vors te l lungen auch ffir andere  Gef/issgebiete 
zutreffen,  wird  yon  uns  i iberpriift .  E ine  ausfiihrliche Dar-  
s tel lung unserer  Befunde  i s t  an andere r  Stelle vorgesehen.  

Summary. The div ided h ind l imb  of the  ca t  was per-  
fused t h r o u g h  the  femoral  a r t e ry  wi th  t y rode  solution.  
Syn the t i c  b radyk in in  admin i s t e red  via the  a r t e ry  elicits 
a vasoconstr ic t ion,  e- and  f l -sympathicolyt ics  decrease the  
vasoconst r ic t ion,  cocain and  guane thed in  emphas ize  it, 
whilst  iproniacid and  reserpin  have  no influence on it. I t  
is assumed t h a t  b radyk in in  acts  d i rec t ly  on adrenergic  
s t ruc tures  of the  vessels of the  h ind l imb  of the  cat.  
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Lysosomal Modifications after Administration 
of Radioprotective Drugs 

The pro tec t ive  ac t iv i ty  of su l fhydry l  compounds  is 
l imi ted  in t ime 1. For  mos t  of them,  the  pro tec t ive  act ion 
is lost about  1 h af ter  the i r  admin i s t r a t ion ;  a large p a r t  
of the  drugs are ca tabol ized in the  liver and  excre ted  in 
the  kidney% 20 min  af ter  in ject ion of 3sS-tagged 2-fl- 
aminoe thy l i so th iourea  b romide  (AET), the  a m o u n t  of 
p ro te in -bound  85S is grea t  bu t  varies f rom one organ to 
the  o the r  3. Moreover,  i t  has been observed t h a t  these 
su l fhydry l  drugs are responsible  for morphological  changes  
of mi tochondr ia  and ergas toplasm,  a t  least  in the  s t em 
ceils of duodenal  c ryp t s  of mouse 4 and in the  tubu la r  
ceils of the  ra t  5; these  a l tera t ions  are observed f rom 15-60 
rain af ter  the  admin i s t r a t i on  of the  drugs.  

Recent ly ,  one of us 6 d e m o n s t r a t e d  the  good pro tec t ive  
ac t iv i ty  of a mix tu re  of gluta thione,  AET,  and serotonin,  
which allows one to raise the  LD 100/30 by  a fac tor  of 2.4. 
Since the  f u n d a m e n t a l  mechan i sm of act ion of A E T  and 
g lu ta th ione  does no t  seem different ,  i t  is a ssumed t h a t  the  
be t t e r  p ro tec t ion  obta ined  wi th  th is  cocktai l  is due, in 
par t ,  to the  fact  t h a t  g lu ta th ione  allows more  A E T  to 
become available in the  cell for p ro tec t ion  of radio- 
sensi t ive s t ructures .  

In  an a t t e m p t  to follow the  morphological  ac t ion of th is  
mix tu re  on the  s t em cells of the  duodenal  c ryp t  of the  
mouse,  we have  observed t h a t  the  n u m b e r  and  the  size 
of some dense vacuoles increase grea t ly  in tile f irst  hours  
following in jec t ion;  a cy tochemica l  s tudy  has shown t h a t  

these s t ruc tures  con ta in  acid phospha t a se  and m a y  be 
considered as lysosomes.  

Adult ,  fasting,  male mice of B A L B / C +  s t ra in  receive 
16 mg g lu ta th ione  per  os; a f ter  15 min, 8 mg of A E T  are 
in jec ted  in t raper i tonea l ly ,  followed 5 min la ter  by  1 mg 
of serotonin.  The animals  are sacrificed a t  d i f ferent  t ime-  
periods af ter  the  last  inject ion.  The d u o d e n u m  is f ixed in 
osmium te t rox ide  1%, e m b e d d e d  in Epon,  and  th in  sec- 
t ions are examined  in an EM 200 Phil ips  e lectron micro-  
scope; for the  cy tochemica l  s tudy ,  the  f ixa t ion  is carr ied 
out  in g lu ta ra ldehyde  6%;  frozen sect ions are i ncuba ted  
in a s l ight ly  modif ied Gomori  med i u m for 15 min  and pos t -  
f ixed in OsO 4 2%. The presen t  r epor t  deals wi th  resul ts  
ob ta ined  3 and 24 h af ter  the  injection.  

In  the  s t em cells of the  d u o d e n u m  of the  control  mouse,  
no more  t h a n  3-4 dense bodies are observed per  cell pro-  
file; these  s t ruc tures  are loaded wi th  acid p h o s p h a t a s e  
and are assumed to be lysosomes;  a few Golgi vesicles 
p resen t  reac t ion  p roduc t ;  no large vacuoles are encoun-  
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te red  7. 3 h a f te r  the  in jec t ion  of the  radioprotec tors ,  a 
grea t  n u m b e r  of dense bodies  wi th  dark  fibri l lar  content ,  
i n t e rp re t ed  as residual  bodies  8, are observed in the  mid-  
p a r t  of the  cell above the  nucleus (Figure 1); a t  24 h, 
mos t  of these  bodies are d i la ted  and the i r  e lectron opaque  
mater ia l  seems pushed  onto  the  edge of the  vacuole by  a 
less dense p roduc t  filling the  s t ruc tu re  (Figure 2); of ten  
d i la ted  endoplasmic  re t i eu lum lies close to these  vacuoles.  
In  the  sect ions  t r ea t ed  for acid phospha tase  act ivi ty ,  it  
appears  t h a t  the  n u m b e r  of react ive  sites is much  higher  
t h a n  in the  controls ;  a t  3 h, m a n y  Golgi vesicles show fine 
prec ip i ta te  of lead phospha t e ;  large vacuoles are also 
heavi ly  charged wi th  reac t ion  p roduc t ;  t hey  are s i tua ted  
in clusters  of 3-5 bodies (Figure 3); these s t ruc tures  are 
similar  to those  observed af ter  osmium f ixat ion and m a y  
t en t a t i ve ly  be considered as enlarged lysosomes.  

The increase in n u m b e r  and  the  d i la ta t ion  of lysosonles 
take  place no t  long af ter  the  fading of the  rad iopro tec t ive  
act ion of the  in jec ted  drugs.  NOVlKOFF 9 has suggested 
t h a t  lysosomes are fo rmed by  a regional  d i la ta t ion  of 
e rgas top lasm in which  enzymes  are concen t ra ted .  Now, 
the  u l t r a s t ruc tu ra l  s t u d y  of the  early modif icat ions  of the  

Fig. 1. Cluster of residual bodies and clear vacuoles in a stem cell of 
the duodenum, 3 h after the administration of radioprotective mix- 

ture. x 47,000. 

Fig. 3. Cluster of bodies containing heavy deposits of lead phosphate 
from the Gomori reaction, 3 h after the administration of the radio- 

protectors, x 73,200. 

cells af ter  in jec t ion  of the  rad iopro tec t ive  mix ture  has  
shown t h a t  endoplasmic  re t icu lum is grea t ly  d i la ted  in the  
f i rs t  hours  1~ I t  is possible  t h a t  the  rad iopro tec tors  and  
the i r  metabol i tes ,  once l ibera ted f rom the  in ternal  s t ruc-  
tures  of the  cell, are collected ill special pa r t s  of the  
e rgas top lasm and form vacuoles  into which lysosomal  
enzymes  are poured;  the  fate  of the  in jec ted  Tr i ton  
W.R .  1339 seems similar n .  

These observa t ions  show, moreover ,  t h a t  radioprotec-  
t ive drugs are not  easily metabol ized by  the  cells. In  the  
mix tu re  s tudied,  it  is l ikely t h a t  the  drug  liable for the  
increased lyric ac t iv i ty  is AET;  ne i ther  g lu ta th ione  nor  
serotonin,  given separately ,  provokes  similar lesions;  b u t  
when A E T  is injected alone, a fa int  increase of dense 
bodies  is no t ed  af ter  3 h. These results  seem also to be in 
good ag reemen t  w i th  our hypo thes i s ;  an increasing 
a m o u n t  of A E T  is re ta ined  in the  cell a f ter  the  in jec t ion  
of our  mix tu re  of r ad iopro tec t ive  drugs 12. 

Rdsumd. L ' e x a m e n  u l t r a s t ruc tu ra l  de l '~pith61ium de 
la c ryp te  duod6nale de souris, effectu6 ~ 3 et  24 h apr~s 
l ' in jec t ion  d ' u n  mdlange de radioprotec teurs ,  a r6v616 
l 'exis tence de nombreuses  inclusions vacuolaires.  La pr6- 
sence de phospha ta se  acide les a fair consid6rer comme 
des lysosomes dilatds. Cette  observa t ion  est  discut6e en 
fonct ion du t e m p s  d ' ac t ion  des subs tances  radioprotec-  
trices.  
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Fig. 2. Three dilated vacuoles with fibrillar remnants (arrow) 24 h 
after the administration of the drugs, x 58,700. 
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