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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  

1 j .  F. MUSTARD a n d  M. A. PACKHAM, P h a r m a c .  Rev.  22, 97 (1970). 
2 j .  R.  HAMPTON, 3{. J .  G. HARRISON, A. J .  HONOUR a n d  J .  R.  A. 

MITCHELL, Cardiovase .  Res. 1, 101 (1967). 
a j .  F. IV[UStARD a n d  M. A. PACKHAM, Ci rcu la t ion  d2, 2 (1970). 
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lack  c lear  a n t i t h r o m b o t i c  ac t iv i ty ,  can  neve r the l e s s  
i n h i b i t  A D P - i n d u c e d  aggrega t ion  in v i t ro ;  a m o n g  these  
c o m p o u n d s  f l -blocking drugs  are  of p a r t i c u l a r  i n t e r e s t  4, 5. 
We h a v e  car r ied  ou t  t r i a l s  to  e s t ima te  t h e  i n h i b i t o r y  effect  
of some /~-blocking drugs  a n d  to  check  w h e t h e r  a dose - 
response  r e l a t i onsh ip  was presen t .  

Materials and methods. A D P - i n d u e e d  p l a t e l e t  aggrega-  
t ion, in  h u m a n  P R P  (about  3 x 105 plat/ml), was measu red  
b y  t he  t u r b i d i m e t r i e  m e t h o d  of BORN and  CROSS 6 us ing  
a n  E. E. L. Long  Cell Aggregometer .  All  t r ia ls  were car r ied  
o u t  w i t h  1.2 m l  as follows: 0.8 m l  of P R P ,  0.2 ml  of 
Michael is  buf fe r  (or f l -blocking drug)  and  0.2 m l  of ADP.  
A D P  c o n c e n t r a t i o n  was ca lcu la ted  s e p a r a t e l y  for  each  
t r i a l  and  a dose of 2 K was used, where  K is t he  dose of 
A D P  wh ich  induced  50% of t he  m a x i m u m  aggregat ion .  
Deta i l s  of t he  m e t h o d  will  be  r epo r t ed  e lsewhereL The  
fol lowing agen t s  were used:  A D P  a n d  four  f l -bloeking 
drugs  (propranolol ,  p indolol ,  I N P E A  and  1-isopropyl-  
amino-3-(1 ,  2, 3, 4 - t e t r ahydro -1 ,  4 - e t h a n o l - 5 - n a p h t o x y ) -  
2 -p ropano l  H C1, or I~ 4423 s, 9. 

Results and discussions. T he  i n h i b i t o r y  effect  of t he  
/3-blocking drugs  was p r o p o r t i o n a l  to  t h e  doses used. 
Ana lys i s  showed  a h igh ly  s ign i f ican t  dose-effect  regression.  
I n  v iew of th i s  fielding we e x t r a p o l a t e d  f rom each  func t i on  
t he  El)s0, i.e., t h e  dose of t he  d rug  capab le  of r educ ing  t h e  
effect  of 2 K - A D P  to  t h a t  of 1K-ADF.  Ana lys i s  of 
va r i ance  on t he  EDs0 va lues  showed s ign i f ican t  differences 
be tween  t he  reference  d rug  (propranolol)  and  t he  o t h e r  
compounds .  F r o m  the  d a t a  r e p o r t e d  in t he  Table ,  p indo lo l  
p r o v e d  more  ac t ive  t h a n  K 4423, wh ich  in t u r n  was more  
ac t ive  t h a n  p rop rano lo l  and  I N P E A .  

Mean values and s.e. of equipotent doses (~g) of ~-blocking drugs on 
ADP-induced human platelet aggregation 

PropranoioI Pindolol INPEA K 4423 

Mean 21.12 6.35 305.63 13.66 

s. 1. 2.92 1.60 54.27 3.21 

Replications 27 12 5 10 

These  resu l t s  are  in  good a g r e e m e n t  w i t h  d a t a  for t h e  
same  drugs  o b t a i n e d  f r o m  p h a r m a c o l o g i c a l  t es t s  on  
i so la ted  o rgans  ~~ n cons idered  specific for  t he  a s s e s s m e n t  
of a c t i v i t y  of f l -blocking d rugs  12. 

Riassunto. L'e f fe to  i n i b e n t e  di f a rmac i  /~-bloccanti  
su l l ' aggregaz ione  di p i a s t r ine  m n a n e  i n d o t t a  in  v i t r o  
m e d i a n t e  A D P  b r i su l t a to  p roporz iona le  alle dosi  dei 
f a rmac i  impiega t i .  La  seguen te  scala  ge ra rch ica  di p o t e n z a  

d i spos t a  in o rd ine  decrescen te  di a t t i v i t ~ :  p indolo l ,  
K 4423, propranolo l ,  I N P E A .  
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I n f l u e n c e  o f  V i t a m i n  A o n  E x p e r i m e n t a l  A t h e r o s c l e r o s i s  i n  R a b b i t s  

The  inf luence  of V i t a m i n  A (alone or in  c o m b i n a t i o n  
w i t h  V i t a m i n  E) u p o n  choles terol  i nduced  a therosc leros is  
has  been  s tud ied  w i t h  v a r y i n g  results .  W~ITZEL et al. 1-3 
h a v e  r epo r t ed  t h a t  b o t h  V i t a m i n  A p a l m i t a t e  or V i t a m i n  
A p a l m i t a t e  plus  V i t a m i n  E exe r t  a n  an t i - a t he r ogen i e  
effect  in  choles tero l  fed r a b b i t s  or chickens.  This  p r o t e c t i v e  
effect  of t he  c o m b i n e d  v i t a m i n s  ha s  been  conf i rmed  b y  
HEINLEIN a n d  HEINRICH 4 a n d  ]5~0CHLE a n d  KRVCER 5. 
On t h e  o the r  hand ,  OPPENHEIM a n d  BRUGER 6 r epo r t ed  
V i t a m i n  A to be  ineffec t ive  w h e n  a d m i n i s t e r e d  to 
choles terol - fed rabb i t s ,  and  HORN e t  al. ~ found  t h a t  
V i t a m i n  A plus  E d id  no t  i n h i b i t  choles terol  induced  
a the rogenes i s  in  t h e  r a bb i t .  BEELZR et  al. 8 found  V i t a m i n  
A, b u t  no t  V i t a m i n  E, to  be  h y p o c h o l e s t e r e m i c  a n d  to 
i n h i b i t  a therosc leros is  in  ch ickens  fed choles tero l  a n d  
h y d r o g e n a t e d  coconu t  oil. KINLI~Y a n d  KRAIJSE" f o u n d  
V i t a m i n  A to be  hypocho le s t e r emie  in a therosc lero t ic ,  
bu t  n o t  in n o r m a l  p a t i e n t s .  

V i t a m i n  A is classified as a lysosomal  labi l izer  1~ Since 
the  level  of lysosomal  enzymes  is usua l ly  e l eva ted  in t he  
aor tas  of r a b b i t s  a n d  o the r  species suscept ib le  to  exper t -  

m e n t a l  atherosclerosis11, 12 we t h o u g h t  i t  of i n t e r e s t  to  
s t u d y  t he  effects of V i t a m i n  A on a therosc leros is  a n d  
serum-f i -g lucuronidase  levels (a measu re  of lysosomal  
activity) in rabbits fed a moderately low level of choleste- 
rol (0.2%) over a period of I year. 

New Zealand White male rabbits were maintained for 
1 year on i00 g/day of either rabbit chow, chow plus.0.2% 
cholesterol, or chow plus 0.2% cholesterol plus Vitamin A 
acetate (25 million units per i00 g diet). There were 10 
rabbits per group. At sacrifice, the aortas were scored 
grossly for athreosclerotic involvement by 2 observers 
working independently. The arch and thoracic portions of 
the aorta were graded separately on a scale of 0 to 4:0 
represents no involvement; 1 represents fatty streaks and 
smal l  p l aques  cover ing  less t h a n  10% of t h e  a rea ;  2 
ind ica tes  1 0 - 2 5 %  i n v o l v e m e n t ;  3 ind ica tes  2 5 - 5 0 %  
i n v o l v e m e n t ;  4 ind ica tes  more  t h a n  50% t o t a l  involve-  
men t .  

Se rum/~-g lucuron idase  a c t i v i t y  was d e t e r m i n e d  b y  t he  
m e t h o d  of FISHMAN et al. 13 as modif ied  b y  I)LAICE 14. 
I n c u b a t i o n  was 5 h a t  37~ in 0.2 23d r ace t a t e  buffer ,  


