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4(2-Hydroxy-3-isopropylaminopropoxy) Acetanilide as a ~-Receptor Blocking Agent 

A n  adrenerg ic  /~-receptor b lock ing  c o m p o u n d  4(2-hy-  
d roxy-3- i sopropylaminopropoxy)  acetani l ide (I.C.I. 50,172), 
ac t ing  se lec t ively  on  recep tors  w i t h  e x c i t a t o r y  effect  was  
r ecen t l y  desc r ibed  b y  DUNLOP a n d  SHANKS 1. Some sali- 
v a r y  g lands  h a v e  been  shown  to  be  suppl ied  w i t h  /~- 
r ecep tors  ~-5 a n d  i t  was  t h o u g h t  of i n t e r e s t  to  s t u d y  t h e  
effect  of t h e  new f l-blocking d rug  on  such  a gland,  since 
t h e  g l andu la r  r ecep to r s  seem c o m p a r a b l e  w i t h  e x c i t a t o r y  
r a t h e r  t h a n  i n h i b i t o r y  r ecep to r s  in s m o o t h  muscle  a n d  
hea r t .  

Material and methods. T h e  e x p e r i m e n t s  were m a d e  on  
t he  s u b m a x i l l a r y  g l and  of t he  ra t ,  wh ich  con ta ins  b o t h  
cr a n d  fl-receptors.  A l t o g e t h e r  27 r a t s  were used. T h e y  
were a n a e s t h e t i z e d  w i t h  chlora lose  (100 mg/kg)  g iven  
t h r o u g h  a c a n n u l a  in  a f emora l  ve in  a f t e r  i n d u c t i o n  w i t h  
e ther .  A t r a c h e a l  c a n n u l a  was inser ted.  T he  s u b m a x i l l a r y  
d u c t  was  exposed  in t he  neck,  in  6 oi t h e  r a t s  on  b o t h  
sides, a n d  a f ine glass c a n n u l a  was in t roduced .  To elicit  
secret ion,  s t a n d a r d  doses of t h e  fol lowing drugs  were 
in jec ted  i.v. a t  i n t e rva l s  of 5 ra in :  m e t h a c h o l i n e  (5 btg/kg), 
ad rena l ine  a n d  i soprena l ine  (10 vg/kg):  T he  a m o u n t s  of 
sa l iva  secre ted  were e s t i m a t e d  as d rops  or  f r ac t ions  of 
drops.  The  size of t h e  c a n n u l a e  used was such  t h a t  1 
d rop  co r re sponded  to  11.5 bd. 

Results and discussion. Af te r  i.v. i n j ec t ion  of I .C.I .  
50,172 in doses of 0 .5-20 m g / k g  t he  sec re to ry  effect  of 
m e t h a c h o l i n e  was regu la r ly  found  to be  increased.  M e t h a -  
chol ine  a lone  caused  a secre t ion  of 9.1 4- 0.5 bd (n = 32). 
Af te r  0.5 m g / k g  I .C.I .  50,172 t he  response  was increased  
to  1 1 . 9 +  1.1 ~1 (n = 7) a n d  a f t e r  4 m g / k g  to  15.3 4- 1.3 V1 
(n = 6). T h e  di f ferences  are  s ign i f ican t  a t  t h e  P < 0.05 
and  < 0.001 levels,  respect ive ly .  T he  F igure  shows t he  
increased  responses  to  m e t h a c h o l i n e  a f t e r  d i f fe ren t  doses 
of I .C.I.  50,172 in pe r  c en t  of the  response  o b t a i n e d  
before  th i s  d rug  was admin i s t e r ed .  

The  sec re to ry  responses  to  i soprena l ine  were r egu la r ly  
found  to decrease  a f t e r  i n j ec t ion  of I .C.I .  50,172. Before  
th i s  d rug  h a d  been  given,  i soprena l ine  caused  a flow of 
5.4 4- 0.5 t*l (n = 31). Af te r  0.5 m g / k g  ] .C.I .  50,172, t he  
response  was 3.0 4- 0.2 ~1 (n = 7) and  a f t e r  4 m g / k g  
2.2 4- 0.2 bd (n = 6). These  di f ferences  are  h igh ly  signifi- 
c a n t  ( P <  0.001). T he  responses  to  i soprena l ine  could, 
however ,  n o t  be  comple t e ly  abol ished.  For  ins tance ,  a f t e r  

20 m g / k g  I .C.I .  50,172 t h e  sec re to ry  response  to  iso- 
p r ena l i ne  was 2.4 -4- 0.5 tzl (n = 6). I n  t he  F igure  t he  effects 
of a series of doses of I .C.I .  50,172 on  t h e  responses  to  
i soprena l ine  are shown.  

A compl i ca t i ng  fac to r  in  these  e x p e r i m e n t s  was t he  
f ind ing  t h a t  I .C.L 50,172 i tself  caused  secre t ion  of saliva,  
pa r t i cu l a r l y  in  h ighe r  dosage.  Af te r  doses below 5 m g / k g  
secre t ion  was seen in some g lands  only,  b u t  above  th i s  
level  secre t ion  was regu la r ly  ob ta ined .  T h u s  t he  flow 
d u r i n g  t h e  f i r s t  10 ra in  a m o u n t e d  to  0.8 4- 0.1 t,l (n = 7) 
a f t e r  5 m g / k g  and  to  1.6 =k 0.5 tzl (n = 7) a f te r  20 m g / k g  
I.C.I.  50,172. The  flow t h e n  g radua l ly  decreased  b u t  
a f t e r  a large dose of t he  d rug  i t  could  con t inue  for  severa l  
hours .  Th i s  secre t ion  was no t  a f fec ted  b y  i.v. a t rop ine  
(1-10 mg/kg)  or d i h y d r o e r g o t a m i n e  (0.5-2 mg/kg) .  I t  was  
r educed  b y  p roprano lo l  a n d  could even  be  abol ished.  The  
dose r equ i red  (2-10 mg/kg)  d e p e n d e d  on  t he  a m o u n t  of 
I .C.I.  50,172 given.  

The  effect  of I .C.I .  50,172 on t he  secre tory  responses  
to  ad rena l ine  va r i ed  f rom e x p e r i m e n t  to  expe r imen t .  I n  
some cases t h e  response  decreased,  in  o the r s  i t  increased  
or  r e m a i n e d  unchanged .  

F r o m  these  o b s e r v a t i o n s  i t  can  be  conc luded  t h a t  
I .C.I .  50,172 ac ts  as a f l -receptor  b lock ing  a g e n t  on  t he  
adrenerg ic  recep tors  of t h e  s u b m a x i l l a r y  g land  cells in  
ra ts .  I t s  use is, however ,  r ende red  di f f icul t  b y  the  fac t  
t h a t  i t  h a s  in  a d d i t i o n  a sec re to ry  effect. This  effect  is 
obv ious ly  exe r t ed  on  the /~ - r ecep to r s  also. I n  th i s  respec t  
t h e  d rug  resembles  2 o t h e r  f l -receptor  b lock ing  agents ,  
d ich lo ro i sopro te reno l  a n d  p r o n e t h a l o l  a. A s y m p a t h o m i -  
t ac t i c  effect  of I .C.I.  50,172 on  t h e  h e a r t  has  been  de- 
scr ibed 1. I t  is r ea sonab le  to  exp la in  t h e  increased  effect  
of m e t h a c h o l i n e  a f t e r  I .C.I .  50,172 as due to  a c o m b i n e d  
s y m p a t h o m i m e t i c  a n d  p a r a s y m p a t h o m i m e t i e  secre tory  
ac t ion .  W i t h  adrena l ine ,  v a r y i n g  effects  of I .C.I.  50,172 
can  be  o b t a i n e d  d e p e n d i n g  on  w h e t h e r  t h e  d o m i n a t i n g  
ac t ion  of I .C.I.  50,172 is to  abol i sh  t h e  secre tory  effect  
of ad rena l ine  on  fl-receptors or  to  add  i ts  secre tory  ef tec t  
on  f l-receptors to  t h a t  w h i c h  ad rena l ine  elicits on  =- 
receptors .  The  secre tory  effect  of t h e  p u r e l y  f l-receptor 
s t i m u l a t i n g  isoprenal ine ,  f inal ly,  is r educed  b y  t h e  I .C.I .  
50,172, b u t  i t  is conce ivab ly  d i f f icul t  to  observe  comple te  
b lockage  because  of t he  s l igh t  sec re to ry  effect  of I .C.I .  
50,1726 . 
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Effects of different doses of I.C.I. 50,172 on the secretory responses 
to 5 lzg]kg Inethacholine (upper part) and to 10 [zg/kg isoprenaline 
(lower part). Abscissa: doses of I.C.L 50,172 in IngJkg. Ordinate: 
secretory responses in per cent of those obtained before I.C.I. 50,172. 
A and B show the levels of significance, P<0 .05  and <0.001, 
respectively. -4- standard error of the mean and number of obser- 
vations are also given. 

Zusammenfassung. Nachweis ,  dass  die s y n t h e t i s c h e  
S u b s t a n z  4 (2-hydroxy-  3 - i sop ropy laminopropoxy)Ace t -  
an i l id  (I.C.I. 50,172) e inen  f l -Rezep to ren-b lock ie lenden  
E f f e k t  auf  die Submax i l l a rd r i i s e  de r  R a t t e  ha t .  Die 
V e r w e n d u n g  der  S u b s t a n z  wi rd  a l le rd ings  d u r c h  eine ge- 
wisse sekre to r i sche  W i r k u n g  reduzier t .  
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