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Eo 771 m a m m a r y  carc inoma.  The  dif ference in t he  
t u m o u r  we igh t  b e t w e e n  t he  con t ro l  g roup  a n d  the  
h o r m o n e - t r e a t e d  groups  was found  to be  s t a t i s t i ca l ly  
s ign i f ican t  ( S t u d e n t ' s  t t e s t  p < 0.05). 

Zusam~nen/assung. V e r a b r e i c h u n g  v o n  b o v i n e m  W a c h s -  
t u m s h o r m o n  oder  Schaf sp ro lac t in  f6 rde r t  das  W a c h s t u m  
von  A d e n o k a r z i n o m  der  B r u s t  (MMC1A) t r a n s p l a n t i e r t  
in  eine weibl iche  Maus  R I I I  oder  yon  A d e n o k a r z i n o m  

der  B r u s t  Eo 771 t r a n s p l a n t i e r t  in  eine w e i b l i c h e M a u s  
Cs~B1. 
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Action of /3-Receptor Blocking Sympatholytics  
and of Catecholamine Depleting Agents on 

CaCl2-Induced Arrhythmias in Rats 

I t  has  been  e s t ab l i shed  in ear l ier  e x p e r i m e n t s l ,  2 t h a t  
t he  adrenerg ic  /3-receptor b lock ing  d ich lo ro i sopro te reno l  
d e r i v a t i v e  : 1-06 [1-(3, 4 -d ich lo rpheny l ) -2 - i sopropy lamino-  
p ropano l ]  d isp lays  a n  a n t i a r r h y t h m i c  ac t ion  in cats ,  dogs 
and  rabb i t s ,  a n d  possesses on ly  a s l ight  in i t i a l /7 - recep to r  
s t i m u l a t i n g  act ion.  I n  c o n t r a s t  to  the  h igh ly  effect ive /3- 
r ecep to r  b lock ing  a n d  a n t i a r r h y t h m i c  a g e n t  p r op r ano lo l  
( Inderal) ,  1-06 p r o v e d  to  h a v e  also a c a t e c h o l a m i n e  de- 
p le t ing  effect  on  h e a r t  a n d  b r a i n  w h e n  a d m i n i s t e r e d  for 
severa l  days  2. T h e  ques t ion  arises as to  w h a t  k i n d  of 
difference in a n t i a r r h y t h m i c  p roper t i e s  c an  be  de t ec t ed  
b e t w e e n  t he  c a t e c h o l a m i n e  dep le t ing  1-06 a n d  t he  non-  
dep le t ing  propranolo l .  I t  has  also been  s h o w n  t h a t  t he  
p r o t e c t i n g  ac t ion  of reserpine,  a n  a g e n t  w i t h  wel l -known 
c a t e c h o l a m i n e  dep le t ing  effect  in  digi ta l is  i n t o x i c a t i o n  3,4, 
is p a r t l y  due to i ts  a n t i a r r h y t h m i c  ac t ion  5. T h u s  t he re  is 
i n d i c a t i o n  of a possible  i n t e r ac t i on  b e t w e e n  the  an t i -  
a r r h y t h m i c  effect  of d rugs  and  the i r  inf luence  on  t he  
c a t e c h o l a m i n e  c o n t e n t  of t he  hea r t .  To s t u d y  these  
ques t ions ,  the  a n t i a r r h y t h m i c  effect  of p rop rano lo l  a n d  
1-06, also t h a t  of k n o w n  amine  dep le t ing  agen t s  such  as 
reserp ine  6, g u a n e t h i d i n e L  a n d  p r e n y l a m i n e  8 as well  as 
t h a t  of a - m e t h y l d o p a  9 (an a g e n t  i nduc ing  pa r t i a l  deple-  
t ion  of t he  m y o c a r d i a l  no rep ineph r ine  c o n t e n t  b y  fo rma-  
t ion  of e -me thy l -no re p i neph r i ne ) ,  and  t h a t  of b r e t y l i u m  7 
(which b locks  t he  release of no r ep i neph r i ne  w i t h o u t  a l ter -  
ing m y o c a r d i a l  c a t e c h o l a m i n e  conten t ) ,  has  been  inves t i -  
gated.  

A r r h y t h m i a  was p roduced  b y  rap id  i.v. i n j ec t ion  of a 
2 .5% CaC12 so lu t ion  (140 m g / k g  dose) to  W i s t a r  r a t s  of 
b o t h  sexes and  100-150 g b o d y  weigh t  u n d e r  u r e t h a n e  
a n a e s t h e s i a  (1.5 g /kg  i.p.). A d i rec t -wr i t ing  e lec t rocard io-  
g r a p h  enab l ed  c o n t i n u o u s  record ing  of t h e  card iac  ac- 
t iv i ty .  A few seconds a f te r  in ject ion,  77% of the  an ima l s  
deve loped  v e n t r i c u l a r  f ib r i l l a t ion  lead ing  to  d e a t h  w i t h i n  
60-90 see. The  r e m a i n i n g  an i m a l s  showed  t a c h y c a r d i a  of 
v e n t r i c u l a r  origin,  some t imes  t r a n s i t o r y  b u t  no t  f a t a l  
v e n t r i c u l a r  f ibr i l la t ion.  I n  a few animals ,  CaC12 in j ec t ion  
was fol lowed b y  a l a s t ing  a p n e a  w i t h  p rogress ive ly  de-  
ve lop ing  b r a d y c a r d i a  and  card iac  a r res t  or  f ibr i l la t ion  as a 
consequence  of a sphyx ia .  These  e x p e r i m e n t s  were ex- 
c luded f rom f u r t h e r  eva lua t ion .  For  s t a t i s t i ca l  ana lys i s  
of t he  e x p e r i m e n t a l  da ta ,  t he  fourfold c o n t i n g e n c y  t e s t  
was used 10. Myocard ia l  no rep ineph r ine  c o n t e n t  was de te r -  
m ined  b y  t he  spec t ropho to f luo rome t r i c  m e t h o d  n 

Resu l t s  are s u m m a r i z e d  in the  Table .  As can  be seen, 
t he  adrenerg ic  /3-receptor b lock ing  agen t s  1-06 and  pro-  
p rano lo l  r educed  s ign i f i can t ly  the  inc idence  of CaC12- 

indu=ed v e n t r i c u l a r  f ib r i l l a t ion  if g iven  i m m e d i a t e l y  p r io r  
to  t he  CaCI~. Doses g iv ing o p t i m a l  p ro t ec t i ve  ac t ion  are 
shown  in t he  Table .  P ro longed  a d m i n i s t r a t i o n  for 5 days  
of these  subs tances ,  in  the  h ighes t  doses to le ra ted ,  ha s  
shown  p rop rano lo l  to  be ineffec t ive  aga ins t  CaC12 fibri l la-  
t i on  if t he  l a t t e r  was a d m i n i s t e r e d  24 h a f te r  t he  las t  
t r e a t m e n t ,  whereas  1-06 exh ib i t ed  u n d e r  t he  same  cir- 
c u m s t a n c e s  a h i g h l y  s ign i f ican t  p ro t ec t ive  act ion,  j u s t  as 
in  the  acu te  expe r imen t s .  

Para l l e l  e s t i m a t i o n  of t he  myoca rd i a l  no rep ineph r ine  
c o n t e n t  ha s  i n d i c a t e d  no  s ign i f ican t  change  ( P  > 0.2) in  
t he  r a t s  rece iv ing  p ro longed  p rop rano lo l  t r e a t m e n t ,  
whereas  a 60% decrease  was obse rved  in the  1-06 t r e a t e d  
an ima l s  [NE c o n t e n t  fell f rom 930 ng/g wet  t issue (n = 15) 
to  379 ng/g wet  t issue ( n ~  15), P <  0.001]. P r eny l amine ,  
k n o w n  to possess s imi lar  c a t e c h o l a m i n e  deple t ing  act ion,  
p rovided ,  like 1-06, s ign i f ican t  p r o t e c t i o n  24 h a f t e r  t r e a t -  
m e n t  even  if g iven  in the  fo rm of a suff ic ient ly  h igh  single 
dose. G u a n e t h i d i n e  d i sp layed  the  s t ronges t  p ro tec t ive  ac- 
t ion  6 h a f t e r  a single dose of t he  drug,  b u t  even  a f te r  24 h 
th i s  effect  was  st i l l  p resen t  ( P  = 0.02), Rese rp ine  - equa l ly  
c a t e c h o l a m i n e  dep le t ing  - h a d  only a Might a n t i a r r h y t h -  
mic  effect, in  spi te  of the  v a r i a t i o n  of dosage as well  as of 
t he  t ime  i n t e r v a l  be tween  t r e a t m e n t  and  CaC12 in ject ion.  
Op t ima l  effect  was  observed  w i t h  a 5 m g / k g  dose and  a 
t i m e  i n t e r v a l  of 24 h. e - m e t h y l d o p a  showed  a ve ry  s t rong  
p ro t ec t i ve  ac t ion  if a d m i n i s t e r e d  in a 500 m g / k g  dose 
30-60 min  pr io r  to  CaCI~ in jec t ion ,  a lower dose (320 
mg/kg)  h a d  no  effect. B r e t y l i u m  tosy la t e  in  a dose of 40 
mg/kg,  g iven  30 m i n  and  6 h respec t ive ly  pr ior  to  CaC12, 
p roved  to  be ineffec t ive  on  t he  inc idence  of v e n t r i e u l a r  
f ibr i l la t ion.  
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Effect of fl-receptor blocking sympatholytics and of cateeholamine depleting agents as well as of adrenergic neurone blocking agent on the 
severity of CaCI~ induced arrhythmias in rats 

Treatment  Dose Time interval n Incidence of P 
mg/kg between last value 

treatment  and lethal non-fatal 
CaCI= inieetion ventricular arrhythmias 

fibrillation 

Control 

CaC12 140 i.v. 26 77% 23% 

Pretreatment with a single dose of fl-receptor blocking sympatholytics 

Propranolol + CaCI2 3.2 i.v. 30 see 

1-06 ~ + CaC12 6.3 i.v. 30 sec 

Prolonged pretreatment with fl-receptor blocking sympatholytics 

Propralmlol + CaCI~ Day 1, 60; days 
2 5, 40 i.p. 24h  

1-06 ~ + CaCI~ Day 1, 80; days 
2 5, 50i.p. 24 h 

Pretreatment with catecholamine depleting agents 

Prenylamine + CaC12 100 s.c. 24 h 

Guanethidine + CaC1 a 40 i.p. 6 h 
40 i.p. 24 h 

Reserpine q CaCI 2 5 i.p. 6 h 
5 i.p. 24 h 

10 i.p. 24 h 
10 i.p. 48 h 

cr § CaC12 320 i.p. 30 60 rain 
500 i.p. 30-60 rain 

Pretrcatnlent with adrenergic neurone bloeking agent 

l~retylium -I CaC12 40 i.p. 
40 i.p. 

10 20% 80% = 0.01 

10 10% 90% % 0.002 

21 71% 29% 2> 0.2 

21 J4% 86% < 0.002 

20 20% 80% < 0.002 

21 10% 90% < 0.002 
23 39% 61% = 0.02 

19 47% 53% = 0.1 
22 41% 59% = 0.02 
18 44% 56% = 0.1 
20 50% 50% = 0.1 

11 55% 45% = o.1 
23 17% 83% <~ 0.002 

30 rain 21 67% 33% = 0.1 
6 h 20 70% 30% = 0.1 

Compound reducing the tissue eatecholamine level too. 

I t  is s t r i k i n g ,  in  t h e  d a t a  p r e s e n t e d  a b o v e ,  t h a t  a l a s t i n g  
a n t i a r r h y t h m i c  e f f ec t  c o u l d  be  o b s e r v e d  if a r e d u c e d  
m y o c a r d i a l  c a t e c h o l a m i n e  l eve l  w a s  p r e s e n t .  N e v e r t h e l e s s ,  
t h e  c o r r e l a t i o n  s e e m s  b y  no  m e a n s  to  be  a s i m p l e  a n d  
d i r e c t  one ,  as  i n d i c a t e d  b y  t h e  r e l a t i v e l y  low e f f i c a c y  of  
r e s e r p i n e .  I n  t h e  a b s e n c e  of  s u c h  r e d u c t i o n  of  t h e  t i s s u e  
c a t e c h o l a m i n e  level ,  o n l y  t h e  a c u t e  e f fec t  d u e  e i t h e r  to  
t h e  q u i n i d i n e - l i k e  ' u n s p e c i f i c '  a n t i a r r h y t h m i c  a c t i o n  
a n d / o r  to  t h e  b l o c k a d e  of  t h e  a d r e n e r g i c  f l - r ecep to r s  w a s  
f o u n d .  T h e s e  o b s e r v a t i o n s  a r e  s u p p o r t e d  b y  t h e  f i n d i n g s  
of GRISK e t  al . l~,  a c c o r d i n g  to  w h i c h  e l e v a t i o n  of  t h e  
c a t e c h o l a m i n e  c o n t e n t  of  t h e  h e a r t  b y  M A O  i n h i b i t o r s  
r e d u c e d  t h e  e f f e c t i v e n e s s  of  d i f f e r e n t  a n t i a r r h y t h m i c  
d r u g s ,  w h e r e a s  a low m y o c a r d i a l  c a t e c h o l a m i n e  leve l  
c o n s i d e r a b l y  p r o m o t e d  a n t i a r r h y t h m i c  a c t i o n  of  t h e  s a m e  
d r u g s .  F r o m  t h e  f a v o u r a b l e  r e s u l t s  w i t h  1-06 a n d  p r e n y l -  
a m i n e  h a v i n g  a l so  a n  ' u n s p e c i f i c '  a n t i a r r h y t h m i c  ac -  
t i o n  la - i t  m a y  be  i n f e r r e d  t h a t  t h e  c o m b i n a t i o n  of  a 
c a t e c h o l a m i n e  d e p l e t i o n  w i t h  a q u i n i d i n e - l i k e  e f f ec t  a n d  
a b l o c k a d e  of t h e  a d r e n e r g i c  f l - r ecep to r s  s e e m s  to  be  a 
p r o m i s i n g  w a y  to  g e t  n o t  o n l y  a c u t e  b u t  a l so  p r o l o n g e d  
a n t i a r r h y t h m i c  ac t i on .  W h e t h e r  t h e  s i t e  of  a c t i o n  is t h e  
h e a r t  a l o n e  or  a lso  t h e  c e n t r a l  n e r v o u s  s y s t e m  r e m a i n s  
to  be  s h o w n .  

Zusammen/assung. N a c h  m e h r t / i g i g e r  V o r b e h a n d l u n g  
ze ig t  d a s  a m i n d e p l e t i e r e n d e  D C I - D e r i v a t  1-06 ( n o c h  24 h 
n a c h  l e t z t e r  V e r a b r e i c h u n g )  e i n e n  s t a r k e n  a n t i f i b r i l l a -  
t o r i s c h e n  E f f e k t  g e g e n  C a C 1 2 - V e n t r i k e l f l i m m e r n .  D a s  
n i c h t  a n a i n d e p l e t i e r e n d e  P r o p r a n o l o l  i s t  zu  d i e s e m  Zei t -  
p u n k t  u n w i r k s a m .  E i n e  S c h u t z w i r k u n g  v e r u r s a c h e n  a u c h  
P r e n y l a m i n ,  G u a n e t h i d i n ,  a - M e t h y l d o p a  u n d  in  ge r i n -  
g e r e m  M a s s e  a u c h  R e s e r p i n .  B r e t y l i u m  b l e i b t  o h n e  
E i n f l u s s .  Die  e v e n t u e l l e  B e d e u t u n g  d e r  a m i n d e p l e t i e r e n -  
d e n  "vVirkung i m  M e c h a n i s m u s  d e r  l a n g d a u e r n d e n  a n t i -  
a r r h y t h m i s c h e n  W ' i r k u n g  w i rd  d i s k u t i e r t .  
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