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Histological  examina t ion  of slides p repa red  f rom livers 
of e th ionine  t r ea t ed  ra ts  and s ta ined  by  Feulgens  nucleal  
m e t h o d  showed prol i fera t ion of bile ductules.  The zones 
of prol i fera t ion were l imited to areas sur rounding  the  
smaller  veins  of the  por ta l  t rac ts .  

The  increases found in the  capac i ty  of the  bi l iary t ree 
were in qual i ta t ive  ag reemen t  wi th  the  observed  his to-  
logical picture.  Fu r the rmore ,  the  measured  increase in 
capac i ty  indicates  t h a t  secret ion of the  marke r  dyes  oc- 
curs u p s t r e a m  f rom the  zone of prol i ferat ion.  As prolifera-  
t ion main ly  concerns  the  ductules ,  which are a t  the  junc-  
t ion  of the  canal icular  and  the  duc t  sys tems,  th is  would 
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Residual volume of original contents remaining in the distended 
biliary tree at different time intervals after injecting the marker dye. 
The values are corrected for total dead-space volume and the volume 

is plotted on a log scale. Ethionine fed rates (3 animals). 

seem to indicate  t h a t  dye secret ion is effected only  b y  the  
hepat ic  cells, a fact  which,  while general ly  accepted,  has 
been  ques t ioned  on deduc t ive  grounds  ~. The increase 
found in the  capac i ty  of the  obs t ruc ted  bi l iary t ree sug- 
gests t h a t  the  newly  formed ductules  are a t  least  as dis- 
tensible  in response to pressure  as the  rest  of the  tree. 
The difference observed in the  capacit ies  measured  wi th  
the  d i f ferent  dyes  are p robab ly  insignif icant ,  bu t  m a y  be 
due to t he  fact  t h a t  Blue EG is excre ted  more  rap id ly  
t h a n  BSP ,  and t h a t  th is  difference would be expec ted  to 
be grea te r  a t  a fas te r  bile flow rate.  The increased ra te  of 
bile secret ion,  coupled  wi th  the  reduced  abi l i ty  of t he  
l iver to concen t ra te  the  dyes, suppor t s  the  hypo thes i s  of 
a dual  origin of bile in which wa te r  and electrolyte  solu- 
t ion p roduced  by  the  duc tu la r  ep i the l ium is added  to  a 
p r i ma ry  secret ion f rom the  hepat ic  cells. The exponent ia l  
r emoval  of bile f rom the  t ree dur ing  obs t ruc t ion  of the  
co mmo n  duc t  and  the  reduced  m a x i m u m  pressures  ob- 
served  indica te  t h a t  the  newly  formed ductules  behave  
similar ly to  the  res t  of the  bile t ree w i th  regard to regur-  
g i ta t ion  occurr ing dur ing obs t ruc t ion  of t he  c o m m o n  bile 
duct .  

Rdsumd. La capacit6,  l '6coulement ,  la pression et  la 
concen t ra t ion  de la bile out  6t6 mesur6s chez des ra t s  d o n t  
le r6gime con tena i t  de l '6thionine.  Les r6sul tats  ob tenus  
m o n t r e n t  que:  (1) La  B S P  et  I 'E.G. bleu sont  p rodu i t s  
s eu lemen t  par  les cellules h6pa t iques ;  (2) la bile p rov ien t  
de deux  ou de plusieurs s6cr6tions; (3) les ductules  qui ap- 
pa ra i s sen t  dans  le foie apr6s admin i s t r a t ion  d '6 th ionine  
fonc t ionnen t  normalement .  
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Gef~isskonstriktton durch synthetisches 
Bradykinin und ihre pharmakologische 

Beeinflussbarkeit 

]3radykinin ist  einer  der s t~rks ten  Vasodi la ta toren .  In  
den le tz ten  Jah ren  wurde  jedoch  durch  mehrere  Autoren  
tiber vasokons t r ik tor i sche  E igenscha f t en  yon  Bradyk in in  
in vivo 1-6 und  in vitroS, ~-n ber ichte t .  GREEFF und  
MOOG 8,9 sowie KONZETT et  al. 5,6 konn t en  die gef/~ss- 
kons t r ik tor i sche  Wirkung  in der  Lunge durch  Phenyl -  
bu t azon  und  andere  Ant iphlogis t ika  aufheben.  

Quan t i t a t ive  Verh/i l tnisse der  Vasokons t r ik t ion  durch  
Bradyk in in  an der  isolierten H in t e rp fo t e  der  Ka tze  haben  
w i r  ~2 ktirzlich mitgete i l t .  Die Vasokons t r ik t ion  ist  nach  
in t raar ter ie l le r  Gabe regelm~tssig auszul6sen und  er- 
scheint  berei ts  bei  Dosen yon  250 ng/kg Bradykin in .  

l~ber die Ergebnisse  der  pharmakolog i schen  Beeinflus- 
sung dieser  Bradyk in inwi rkung  soil kurz be r i ch te t  wet-  
den,  zumal  b e k a n n t  ist, dass  Bradyk in in  Ka techo lamine  
f re ise tzen kann  ~8,~4. 

Ft ir  die Versuche b e n u t z t e n  wir  syn the t i sches  Brady-  
kinin in Subs tanz  15. Das isolierte Gef~tssgebiet wurde  mi t  
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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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