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Dosierung Anzahl Tiere 
(pro Versuehszeit) 

Versuehszeiten (Tage) 

Acetylsalieylat 

Malons/iure 

Riboflavinmangel 

1% LSsung im Trinkwasser 

250 mg/kg/MG/die intraperitoneal 

Digit (T*NDZXR et al. la, 1968) 

5 Ratten 3, 6, 12, 24 

3 Ratten 1, 2, 3, 6 

5 Mfiuse 6, 12, 24, 42 

Diese V e r ~ n d e r u n g e n  des e n d o p l a s m a t i s c h e n  R e t i ku -  
l um in F o r m  yon  ges t r eck t  v e r l a u f e n d e n  Sch lguchen  
w u r d e n  in den  H e p a t o z y t e n  e r s tma l s  n a c h  Sal icyla t -  
B e h a n d l u n g  b e o b a c h t e t  6 u n d  sp~tter n a c h  Te t r ach lo r -  
k o h l e n s t o f f - I n t o x i k a t i o n  als C i s t e rnenko l l aps  des r a n h e n  
e n d o p l a s m a t i s c h e n  R e t i k u l u m  beze ichne t  :. Vergleich-  
ba re  E r g a s t o p l a s m a v e r ~ n d e r u n g e n  f inden  s ich in den  
P a n e t h s c h e n  Zellen w/ ih rend  de r  D iUerenz ie rungsphase  s. 
Die ges t reekten ,  eng lumigen  R E R - C i s t e r n e n  e n t h a l t e n  in 
d iesem Fal le  als A u s d r u c k  e iner  sek re to r i schen  Ak t iv i t / i t  
P ro t e ink r i s t a l l e  u n d  s ind  m i t  ]Ribosomen bese tz t  s, I m  
gle ichen S inne  werden  die ges t reck ten ,  eng lumigen  IRER- 
Cis te rnen  in den  Zel len des  e x o k r i n e n  P a n k r e a s  neuge-  
b o r e n e r  Ra'~ten in t e rp re t i e r t ,  wo sie r i bosomenf r e i  s ind  
und  ebenfa l l s  k r i s ta l lo ide  E i n l a g e r u n g e n  aufweisen  9. 
Ges t reckte ,  a l le rd ings  tubul / i re  e r ga s t op l a s m a t i s che  S t ruk-  
t u r e n  i i n d e n  s ich in den  Zellen yon  Phaseo lus  vu lgar i s  1~ 
Sie sol len d i s  morpho log i sche  K o r r e l a t  daf i i r  sein, dass  
die Zelle auf  eine spezif ische im e inze lnen  noch  n n b e -  
k a n n t e  S to f fwechse lbed ingung  reag ie r t  ~0. Die ges t reckten ,  
eng lumigen  Schl~tuche des e n d o p l a s m a t i s c h e n  R e t i k u l u m ,  
wie sie in den  ange f i i h r t en  V e r s u c h s a n o r d n u n g e n  (Tabelle) 
b e o b a c h t e t  we rden ,  s ind  <, leer~>. Dies s p r i ch t  gegen eine 
v e r m e h r t  sekre to r i sche  Akt ivi t~t t  des E r gas t op l a s mas .  
Sal icylat ,  Malons~iure u n d  R i b o f l a v i n m a n g e l  beeintrS.ch- 
t igen  die Z e l l a t m u n g  n-~a u n d  in te r fe r i e ren  wahrsche in -  
i ich m i t  der  m i c r o s o m a l e n  A t m u n g s k e t t e  ~. S o m i t  i s t  
de r  Sehluss  be rech t ig t ,  d i s  A u f t r e t e n  ges t reckter ,  
eng lumige r  E r g a s t o p l a s m a s c h l ~ u c h e  sei mi~c e iner  St6- 
r u n g  des o x y d a t i v e n  Stoffwechsels  v e r b u n d e n  ~, ~5. Daf t i r  
sp rechen  folgende Befunde .  1. Die  R i b o s o m e n  s ind yon  
den  ko l l ab i e r t en  E r g a s t o p l a s m a c i s t e r n e n  abgel6st .  2. I n  
u n m i t t e l b a r e r  U m g e b u n g  de r  k o l l a b i e r t e n  Ci s t e rnen  is t  
d i s  E r g a s t o p l a s m a  ves ikul ier t .  3. Die  M e m b r a n o b e r -  
fl~iche des S E R  is t  n a c h  Sa l i cy l a t -Behand lung ,  3/Ialon- 
s~iure Gabe,  sowie b e i m  R i b o f l a v i n m a n g e l  d ra s t i s ch  
reduzier t ,  w ~ h r e n d  die ,Microbodies~> - r e a k t i v  auf  die 
P e r o x y d a n h ~ u f u n g  - proliferieren(X*,~, Ro~IR, u n v e r -  
5f fent l icht ) .  

Die  Frage ,  au f  welchen  p a t h o g e n e t i s c h e n  M e c h a n i s m u s  
der  C i s t e rnenko l l aps  le tz f i ich  zur i ickzuf i ihren  ist, beda r f  
we i t e re r  IKt~rung. l m m e r h i n  is t  die A n n a h m e  berech t ig t ,  
dass  es s ich u m  eine besonde re  tReakt ionsform des E rga -  
s t op l a smas  hande l t ,  wobe i  die F u n k t i o n  b e s t i m m t e r  R E R -  
Ante i le  t ie fgre i fend  ges t6 r t  wird.  I n  der  Folge is t  m i t  

e inem gedrosse l ten  Aufbau  u n d  T r a n s p o r t  der  P ro t e ine  
sowie des <~membrane-flow~> zu rechnen .  M6gl icherweise  
werden  d a d u r c h  die Cis te rnen  n ich t ,  wie dies no rma le r -  
weise de r  Fa l l  ist, d u t c h  Sekre t -  u n d  S y n t h e s e p r o d u k t e  
gefiillt, s onde rn  kol lab ieren .  Die R e d u k t i o n  de r  S E R -  
Membranoberf i~ iche  in  den  vo r l i egenden  mehrt~tgigen Ver-  
suchen  lassen v e r m u t e n ,  dass  bei  e iner  Ha lb l ebensze i t  
de r  M e m b r a n e n  des e n d o p l a s m a t i s c h e  R e t i k u l u m  v o n  
ca. 4 Tagen  is die Biogenese  des S E R  ~9 - m6gl icherweise  
d u r c h  e inen  v e r l a n g s a m t e n  <~vectorial f lowing off~> 1" - 
ges t6 r t  se in  muss.  

Summary .  Acety l  sal icycil  acid, ma lon ic  acid and  r ibo-  
f l av in  def ic iency p roduce  cha rac t e r i s t i c  changes  of t h e  
endop la smic  r e t i c u l u m  cal led 'colIapsed c i s t e rnae '  of 
r a t  a n d  mouse  h e p a t o c y t e  p r o b a b l y  as a consequence  of a 
d i s t u r b e d  o x y d a t i v e  me tabo l i sm .  
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Prevent ion of 7 , 12 -Di meth y l b en z (a )An th racene - Induced  Adrenal  Necros i s  by Cyproterone Acetate 

P r e t r e a t m e n t  w i t h  res i s tance- increas ing ,  c a t a tox i c  
s te ro ids  ~e.g., sp i rono lac tone ,  e thy les t reno l ,  p regneno lone -  
16a -ca rboMtr i l e  (PCN), proges terone]  p ro t ec t s  r a t s  
aga ins t  convuls ions  caused  b y  d ig i toxin ,  i n t e s t i n a l  ulcers 
p r o d u c e d  b y  i n d o m e t h a c i n ,  and  i n t o x i c a t i o n s  e l ic i ted b y  
nicot ine ,  pest icides,  etc. a Sp i rono l ac tone  a n d  e thy le s t r eno l  
decrease,  whereas  es t rad io l  increases  t he  inc idence  of 
ad r ena l  necrosis  effected b y  7 ,12 -d ime thy lbenz (a ) -  

a n t h r a c e n e  o r  DMBA2,  a. PCN, d e x a m e t h a s o n e  a n d  be t a -  
m e t h a s o n e  p r o t e c t  r a t s  aga ins t  D M B A - p r o d u c e d  ad rena l  
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Heidelberg-New York 1971). 
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lesions b y  e n h a n c i n g  t he  a c t i v i t y  of hepa t i c  a ry l  hydro-  
c a r b o n  h y d r o x y l a s e  to  a level  t h a t  is 100 to 800% above  
t h a t  of con t ro l  an imals .  W i t h  t h e  excep t ion  of e thy l -  
estrenol ,  c a t a tox i c  s te ro ids  are m u c h  more  effect ive  t h a n  
t he  nons t e ro ida l  mic rosoma l  e n z y m e  inducer ,  pheno-  
ba rb i t a l ,  in  p r e v e n t i n g  ad rena l  necrosis  el ic i ted b y  
D M B A  ~. 

Cypro te rone  ace t a t e  is a h igh ly  p o t e n t  c a t a tox i c  
s te ro id  ~ w h i c h  is k n o w n  to  cause  m a r k e d  p ro l i f e ra t ion  of 
t h e  smoo th - su r f aced  endop la smic  r e t i c u l n m  (SER)  in r a t  
h e p a t o c y t e s  5. Since t h i s  s y n t h e t i c  c o m p o u n d  is a l r eady  in 
c l inical  use as a n  a n t i a n d r o g e n  6, i t  seemed p e r t i n e n t  to  
s t u d y  i ts  ac t ion  on  t he  ad rena l  lesions p roduced  b y  DMBA.  

T h i r t y - s i x  female  A R S / S p r a g u e - D a w l e y  r a t s  (Madison, 
-Wisconsin, USA),  ave rag ing  160 g ( range:  150-170 g) a n d  
m a i n t a i n e d  ad  l i b i t u m  on P u r i n a  L a b o r a t o r y  Chow a n d  
t a p  water ,  were d iv ided  in to  4 groups.  Cypro te rone  
a c e t a t e  [6-chloro- 17-hydroxy- l~ ,  2c~-dihydro- 2 'H-cyclo-  
p r o p a  (1, 2)-4, 6 -pregnadiene-  3, 20-dione ace t a t e  (Sehering)]  
was  g iven  a t  t he  dose of  10 mg/100 g b o d y  we igh t  in 1 ml  
w a t e r  (homogenized  w i t h  a t r ace  of Tween  80), twice  
da i ly  b y  s t o m a c h  tube ,  f r om t he  f i rs t  d a y  of t he  experi-  
m e n t .  D M B A  ( E a s t m a n )  was a d m i n i s t e r e d  pe r  os a t  dose 
levels  of 40 mg/100 g b o d y  weight ,  or 40 mg/ ra t ,  in  2 ml  
c o r n  oil, once on t he  4 t h  day.  Autops ies  were pe r fo rmed  
soon  a f t e r  t he  an ima l s  died, or on  t h e  7 th  day,  w h e n  t he  
su rv ivo r s  were ki l led w i t h  chloroform.  The  adrena l s  were 
f ixed  in a Susa  so lu t ion  ( s a tu ra t ed  w i t h  picr ic  acid), 
e m b e d d e d  in paraf f in ,  a n d  s t a ined  w i t h  h e m a t o x y l i n -  
p h l o x i n e  or b y  t h e  P A S  techn ique .  Fo r  s t a t i s t i ca l  eva lua-  
t ion ,  t he  ' E x a c t  P r o b a b i l i t y  Tes t '  of FlSCHXR and  YATES 7's 
was  used. 

D M B A  produced  a 100% incidence  of ad rena l  necrosis  
a t  b o t h  dose levels (Table).  A l m o s t  al l  t h e  an i m a l s  died 
w h e n  t h e  c o m p o u n d  was a d m i n i s t e r e d  a t  40 mg/100  g 
b o d y  weight ,  whereas  t he  m o r t a l i t y  r a t e  was  on ly  25% in 
t h e  group t h a t  received t h e  abso lu te  a m o u n t  of D M B A  

:Effect of cyproterone acetate on the adrenal lesions produced by 
DMBA 

Group Treatment a Adrenal necrosis Mortality 
(positive/total) (dead/total) 

I II I II 

1 None 10/10 8/8 8]10 2]8 
2 Cyproterone acetate 4/10 ~ 0/8 ~ 1 / i 0  c 0/8 NS 

All animals were given DMBA at the dose of (I) 40 rag/100 g body 
weight or (II) 40 rag/rat, as described in the text. b p < 0.01. c p 
0.005. NS, not significant. 

(40 mg/ ra t ) .  Cypro te rone  ace t a t e  s ign i f i can t ly  r educed  
t he  inc idence  of ad rena l  lesions and  p ro t ec t ed  aga ins t  
mor t a l i t y .  These  resu l t s  were ver i f ied  his tological ly .  
E x t e n s i v e  ad renocor t i ca l  necrosis  a n d  h e m o r r h a g e s  were 
seen in t he  zona fasciculata ,  and  occas ional ly  in t he  zona  
glomerulosa,  of con t ro l  rats ,  con f i rming  t he  f ind ings  of 
HUGGINS a n d  MORIIg. 

The  ad rena l  apop lexy  p roduced  b y  acry lon i t r i l e  is no t  
in f luenced  b y  va r ious  c a t a t o x i c  s teroids  ~~ I n  con t ras t ,  
t h e  ad renocor t i ca l  lesions el ic i ted b y  D M B A  are p r e v e n t e d  
b y  cyp ro t e rone  ace ta te .  Th i s  p r o t e c t i o n  m a y  be  due to  
e n h a n c e d  hepa t i c  mic rosoma l  d r u g - m e t a b o l i z i n g  e n z y m e  
ac t iv i ty ,  b u t  b iochemica l  s tud ies  will be  necessary  to  
ver i fy  t h i s  h y p o t h e s i s  1~. 

Rdsumd. L ' a d m i n i s t r a t i o n  per  os d ' u n e  dose de 40 mg /  
100 g de poids  corporel  ou de 40 r ag / r a t  de D M B A  ~ des 
r a t s  femelles a p r o d u i t  une  n6crose su r r6na l i enne  dans  
100% des cas. L ' a c 4 t a t e  de cypro t6rone ,  u n  st~ro[de 
s y n t h 6 t i q u e  tr~s pu issan t ,  a r6du i t  le t a u x  des 14sions 
sur r6na l iennes  de fagon s igni f ica t ive  et  a emp6ch4  la 
mor ta l i t6 .  L ' e f fe t  p r o t e c t e u r  de ce s t6roide p e u t  6tre  dfl 
une  a u g m e n t a t i o n  de l ' ac t iv i t6  m 6 t a b o l i q u e  des enzymes  
microsomia les  h6pat iques .  
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B e t a - B l o c k i n g  Drugs  and H u m a n  Platelet  Aggregat ion  in vitro 

Adrenal ine ,  no rad rena l ine ,  adenos ine  d i p h o s p h a t e  
(ADP) a n d  col lagen are  cons idered  t he  agen ts  m o s t  
e f fec t ive  in caus ing  changes  in p l a t e l e t  disc shape  a n d  
b e h a v i o u r  wh ich  induce  adhes ion  and  s u b s e q u e n t  
aggregat ion .  M a n y  a u t h o r s  consider  A D P  t h e  key-  
:molecule to  p l a t e l e t  b e h a v i o u r  b o t h  in v ivo  a n d  in  v i t ro  
(see rev iew in MUSTARD a n d  PACKHAM 1). 

Over  t he  l a s t  10 years  special  a t t e n t i o n  has  been  pa id  to 
.connect ions be tween  t h r o m b o t i c  diseases a n d  p la t e l e t  
.aggregat ion;  in  fac t  one of t h e  f i rs t  s teps  of t h r o m b u s  

f o r m a t i o n  is t he  a p p e a r a n c e  of p l a t e l e t  aggregates  ~,a. 
Aggrega t i on - inh ib i t i ng  drugs  are t a k e n  in to  special  
cons ide ra t ion  because  t h e y  m i g h t  be  p o t e n t i a l l y  useful  in  
cond i t ions  of increased  th rombogenes i s .  HAMPTON et  al. 2 
h a v e  obse rved  t h a t  severa l  ca rd iovascu la r  d rugs  w h i c h  
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