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1 min  af ter  admin i s t r a t ion  of increasing doses of a given 
fi-adrenergic blocking agent .  The dose-effect  curves are 
shown in Figure 2, where  a decrease in the  response  to 
isoprenal ine in pe rcen t  of a cont ro l  response  is p lo t t ed  
agains t  ra t ios  of doses of an tagonis t s  to  those  of the  
agonist.  Me thoxamine  and  I.C.I.  50172 were a lmos t  in- 
effect ive in inhib i t ing  the  response  to  isoprenaline.  
LB 46 and  H 56/28 were the  mos t  active,  p ropranolo l  

came next ,  and  DCI and  MJ 1999 were the  least  act ive.  
E v e n  if the  ra t io  of doses of DCI and MJ 1999 to  those  of 
isoprenal ine was increased up to  1000, degree of inhib i t ion  
never  a t t a ined  t h a t  caused by  e i ther  LB 46 or H 56/28~ 

The ac t iv i ty  of the  /3-adrenergic b locking agents  in 
inhib i t ing  the  increased femora l  blood flow response  to  
isoprenal ine was as follows: LB 46>=I-I 56/28 > p r o -  
p r a n o l o l > M J  1999 = DCI. I.C.I. 50172 and  me t h o x -  
amine  exer ted  no inh ib i to ry  effect  ~5. 
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Fig. 2. Dose-effect curves for /3-adrenergic blocking agents (anta- 
gonists). Ordinates: Percent inhibition of the increased blood flow 
response to isoprenaline (agonist). Abscissas: Ratios of doses of 
antagonists to those of the agonist. Means of 5 observations were 
plotted. Vertical bars refer to • S.E. of the mean. 

Zusammen/assung. Die blockierende Wi rkung  intra-  
arteriel l  verabre ichter ,  /3-adrenergischer Mi t te l  wurde  a m  
femora len  Gefgssgebiet  des  H u n d e s  nn te r such t .  DCI, 
H 56/28 und  L B  46 per  se reg ten  den arter iel len ]31ut- 
s t rom mi t  z u n e h m e n d e r  Dosierung an, w~hrend  Methox-  
amin  in umgekehr t e r  Weise  wirkte.  Eine  h e m m e n d e  Wir-  
kung  auf den d u t c h  I soprena l in  angereg ten  B lu t s t rom 
l and  sich in folgender  Reihenfolge:  LB 46 =>H 56/28 
> Propranolo l  > MJ 1999 = DC1. I.C.I. 50172 und  Methox-  
amin  fehl t  diese Wirkung.  
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Beta-Adrenergic  Blocking Effect of Dichloroisoprenal ine  (DCI), (H 56/28, I .C.I .  50172, LB46) ,  
Methoxamine  (MJ 1999) and Propranolol  on the Sinus Node Activity of the Dog Heart 

In  a previous  s tudy  ~ i t  was revealed t h a t  t he  /3- 
adrenergic  blocking ac t iv i ty  of DCI *,3, p ropranolo l  4, 
MJ 19995-v, H 56/28 s and  LB 469 as assessed aga ins t  t he  
increased femoral  blood flow response  to  isoprenal ine  in 
the  dog was  in the  following order :  LB 46 >=H 56/28 > 
propranolol  > MJ 1999 = DCI. I t  was also d e m o n s t r a t e d  
t h a t  unlike these  5 agents  m e t h o x a m i n e  and  I.C.I. 50172 
failed to  block ac t iva t ion  by  isoprenal ine  of femoral  
vascular  /3-adrenergie receptors ,  a l though  b o t h  agents  
have  been  repor ted  to  be effect ive in b locking cardiac  
/3-adrenergic receptors  1~ Thus,  it  was of in te res t  to  
inves t iga te  how these  7 /3-adrenergic blocking agents  
block the  posi t ive  chronot rop ic  response to  isoprenaIine 
in t he  dog hear t .  

E x p e r i m e n t s  were  pe r fo rmed  on 37 adul t  mongre l  dogs 
weighing 11-18 kg. The animals  were anaes the t i zed  wi th  
sodium pen toba rb i t a l  and  the  vagus  nerves  on b o t h  sides 
were severed,  while s y m p a t h e t i c  supply  was intact .  Thus  
the  s y m p a t h e t i c  tone  prevai led  in th is  p repara t ion .  The 
sinus node  area  was  perfused  in si tu w i th  ar ter ial  b lood 
via  t he  sinus node  a r t e ry  a t  a cons t an t  pressure  of abou t  
100 m m  Hg 1~, 15. This  p rocedure  p e r m i t t e d  us to  adminis-  
t e r  drugs select ively to  t he  sinus node  area  and  to  observe  
its response  w i thou t  in ter ference  f rom in t r a -noda l  

pressure  changes.  The m e a n  flow ra te  of blood measured  
by  means  of an e lec t romagnet ic  f low-meter  was 
1.8 • 0.2 (S.E.) ml /min.  The hea r t  ra te  as an index of the  
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s inus  node  a c t i v i t y  was m e a s u r e d  b y  t r igge r ing  a n  
e l e c t r o c a r d i o t a c h o m e t e r  w i t h  R waves  of E CG  b y  t he  lead 
I I .  Drugs  used were as follows: L- isoprenal ine  h y d r o -  
chloride,  DL-dichloroisoprenal ine  h y d r o c h l o r i d e  (DCI), 
DL - 1 - (o - a l ly lphenoxy)  - 3 - i s op r opy l am i no  - 2 - p r o p a n o l  
h y d r o c h l o r i d e  (H 56/28), I )L-4-(2-hydroxy-3- isopropyl-  
a m i n o p r o p o x y )  ace tan i l ide  (I.C.I. 50172), DL-4- (2 -hy-  
d roxy -3 - i sop ropy l am i nop r opoxy ) - i ndo l e  (LB 46), DL- 
m e t h o x a m i n e  hydroch lor ide ,  I )L-4-(2- isopropylamino-  
h y d r o x y e t h y l )  m e t h a n e s u l f o n a n i l i d e  h y d r o c h l o r i d e  (MJ 
1999) and  DL-propranolol  hydroch lor ide .  All  doses refer  
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Fig. 1. Effects of administrations of /~-adrenergie blocking agents 
into the sinus node artery on the heart rate (HR). SBP stands for 
systemic blood pressure and PF for perfusion flow rate. 
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Fig. 2. Dose-effect curves for/~-adrenergic blocking agents adminis- 
tered into the sinus node artery. Degree of blockade was calculated 
in such a way as shown in inset, where lsp refers to administration of 
isoprenaline. Each curve is the mean of 6-12 observations. Standard 
errors of the mean are indicated by vertical bars. 

to  t he  bases.  I n t r a - a r t e r i a l  in jec t ions  of d r u g  so lu t ions  
were m a d e  w i t h  microsyr inges  in  a v o l u m e  of 10 ~1 for 
4 see. 

A d m i n i s t r a t i o n s  in to  t h e  s inus  node  a r t e r y  of DCI,  
H 56/28, I .C.I.  50172, L B  46, m e t h o x a m i n e ,  M J  1999 a n d  
p roprano lo l  in  doses of 1-10 Fg caused  def in i te ly  a 
decrease  in h e a r t  r a t e  (Figure  1). However ,  in  f u r t h e r  
smal le r  doses DCI  m o s t  f requen t ly ,  and  H 56/28, I .C.I .  
50172 a n d  L B  46 occas ional ly  p roduced  a s y m p a t h o m i -  
me t i c  effect, i.e. a n  increase  in h e a r t  ra te .  The  a c t i v i t y  of 
m e t h o x a m i n e  in p roduc ing  t h e  nega t i ve  ch rono t rop i c  
effect  was  a b o u t  1/10 t h a t  of t h e  r ema inde r .  I n  m e d i u m  
doses some of t he  agen t s  o f ten  caused t h e  s inus  a r r h y t h m i a  
in t h e  phases  of i n t r o d u c t i o n  to  a n d  r ecove ry  f rom t h e  
phase  of m a x i m a l  decelera t ion .  I n  h ighe r  doses m o s t  of 
t he  agen t s  p roduced  comple t e  suppress ion  of t h e  s inus  
node  a c t i v i t y  wh ich  was  s u r m o u n t e d  b y  ca techo lamines .  

Dose-effect  curves  for  t he  7 f l -adrenergic  b lock ing  
agen t s  (an tagonis t s )  were  c o n s t r u c t e d  in t h e  fol lowing 
w a y :  a dose of m e t h o x a m i n e  was f ixed a t  10 Fg a n d  t h a t  
of t h e  r e m a i n d e r  1 [zg. A n t a g o n i s t s  in  these  doses were 
cha l lenged  b y  va r ious  doses of i soprena l ine  (agonist)  
1 m in  a f t e r  a d m i n i s t r a t i o n  of t he  fo rmer  agents .  A per-  
c e n t  decrease  in  t h e  response  to a g iven  dose of t he  
agonis t  a d m i n i s t e r e d  a f t e r  a g iven  a n t a g o n i s t  f r om the  
co r re spond ing  con t ro l  response  was  des igna t ed  as a 
degree of b lockade  (see a n  inse t  in  F igure  2). I n  F igu re  2 
degrees  of b lockade  of t he  response  to  t h e  agonis t  were 
p lo t t ed  aga ins t  r a t ios  of doses of a n t a g o n i s t s  to  those  of 
t he  agonis t .  A t  a n  a n t a g o n i s t - a g o n i s t  r a t io  of 100, t he  
f l -adrenergic b lock ing  a c t i v i t y  of t he  7 agen t s  was  in t h e  
o rder  of L B  46, H 56/28, p rop rano lo l  > I . C . I .  50172, 
DCI > M J  1999 > m e t h o x a m i n e .  L B  46, H 56/28 a n d  pro-  
p rano lo l  abol i shed  t h e  pos i t ive  ch rono t rop i c  response  to  
i soprena l ine  a t  a r a t i o  of 300, whi le  I .C.I.  50172 a n d  DCI  
caused on ly  a n  80% blockade .  M J  1999 p r o d u c e d  a n  80% 
b lockade  a t  a r a t io  of 1000. M e t h o x a m i n e  caused  on ly  a 
20% even  a t  a r a t io  of 100016. 

Zusammenfassung. Der  H e m m u n g s e f f e k t  s ieben  /5- 
ad rene rg i sche r  B lock i e rungsmi t t e l  auf  pos i t ive  chrono-  
t rope  W i r k u n g  be i  z u n e h m e n d e r  Dos ie rung  yon  Iso-  
p r ena l i n  wurde  d u t c h  V e r a b r e i c h u n g  in die S i n u s k n o t e n -  
a r te r ie  ve rg le ichend  n n t e r s u c h t .  Re ihenfo lge  de r  W i r k -  
s a m k e i t :  L B  46, t{ 56/28, P r o p r a n o l o l > I , C . I .  50172, 
DCI  > M J  1999 > M e t h o x a m i n .  
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