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Influence of (-)3-Hydroxy-N-Propart~yl-  
Morphinan on the Respiratory Depressant 

Action of Codeine 

T h e  w o r k s  o f  UNNA 1 a n d  FROMHERZ a n d  PELLMONT 2'a 
o n  t h e  a n t a g o n i z i n g  e f f e c t  o f  a t l y l m o r p h i n e  a n d  o f  a l l y l -  
m o r p h i n a n  ((--)  3 - h y d r o x y - N - a l l y l - m o r p h i n a n e  : L e v a l -  
l o r p h a n  = R o  1-7700,  L o r f a n  ®) o n  t h e  r e s p i r a t o r y  de -  
p r e s s i o n  p r o d u c e d  b y  m o r p h i n e ,  h a s  g i v e n  s c o p e  for  
f u r t h e r  t e s t s  w i t h  n e w  m o r p h i n a n  d e r i v a t i v e s  s u c h  a s  
(--)  3 - m e t h o x y - N - a l l y l m o r p h i n a n  (R o  1-7687) ,  (--)  3 -ace -  
t o x y - N - a l l y t m o r p h i n a n  ( R o  1-7929)  a n d  ( - - ) 3 - h y d r o x y -  
N - p r o p a r g y l - m o r p h i n a n  ( R o  1-7780) .  HUGGINS e t  al .  4'5, 
FROMHERZ a n d  PELLMONT a a n d  RAUSCH e t  al.  6 h a v e  r e -  

ported the antagonizing effect of allylmorphinan against 
c o d e i n e  a n d  o t h e r  m o r p h i n e  a n a l o g u e s .  

H .  HOFMANN a n d  E .  HOFMANNT'S r e p o r t e d  t h e  a c t i o n  
o f  R o  1-7780  o n  O 2 u p t a k e  b y  t h e  e g g s  o f  P s a m m e c h i n u s  
micro tubercu la tus  u n d e r  t h e  i n f l u e n c e  o f  o p i a t e s .  R o  1-7780  
p o s s e s s e s  a d e f i n i t e  b u t  m i l d e r  a n t a g o n i z i n g  e f f e c t  o n  
m o r p h i n e .  I n  v i e w  of  t h e s e  o b s e r v a t i o n s ,  i t  h a s  b e c o m e  of  
i n t e r e s t  to  s t u d y  t h e  e f f e c t  of  R o  1 -7780  o n  t h e  r e s p i r a t o r y  

d e p r e s s a n t  a c t i o n  of  c o d e i n e  in  r a t s .  R a t s  w e i g h i n g  a b o u t  
200 g h a v e  b e e n  u s e d  a n d  t h e  r e s p i r a t o r y  r a t e ,  v o l u m e  a n d  
b l o o d  p r e s s u r e  w e r e  r e c o r d e d  s i m u l t a n e o u s l y  u n d e r  
u r e t h a n e  n a r c o s i s ,  w h i l e  t e s t i n g  w i t h  c o d e i n e  a n d  R o  
1-7780.  I n t r a p e r i t o n e a l  i n j e c t i o n  o f  150 m g / k g  c o d e i n e  
p h o s p h a t e  c a u s e d  d e a t h  t h r o u g h  r e s p i r a t o r y  d e p r e s s i o n  
f o l l o w i n g  g r a d u a l  r e d u c t i o n  in r e s p i r a t o r y  v o l u m e  a n d  
r a t e .  A d m i n i s t r a t i o n  of  1.5 m g / k g  R o  1-7780  i . p .  r e s u l t e d  
in  a n  i n c r e a s e  in b o t h  r e s p i r a t o r y  v o l u m e  a n d  r a t e ,  b u t  
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Fig. 1. Exp. No. 13; Dt. 2/2/1961; Weight of rat ~2~0 g. Urethane 1.0 g/kg i.p.; Time recording/l inin; Values of resp. rate[I rain; 
Resp. vol.]5 see; Blood pressure in mm Hg; B.T. = Bronchial toilet. Expl. = After Codeine Phos. administration, two doses each of 
1.5 mg/kg Ro 1-7780 given at  intervals of 8 to 10 rain restored only 66% of the original respiratory volume. 1st arrow 150 mg/kg i.p. 

Cod. phos., '2nd and 3rd arrows 1.5 mg/kg i.p. Ro 1-7780. 
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Fig. 2. Exp. No. 14; Dr. 9/2]1981; Weight of rat 2t0 g. Other items are as described under'~'Figure 1. Expl. = Even a single dose of 
Ro 1-7780 adequately antagonized the action of codeine on the respriratory centre and raised the respiratory volume to 88 to 90% 
of the original. A second lethal dose of Cod. phos. injected after Ro 1-7780 shows no influence on respiration. 1st and 3rd arrows 

150 mg/kg i.p. Cod. phos., 2nd arrow 2.tl ing/kg i.p. Ro 1-7780. 

the  or ig ina l  v o l u m e  was  no t  recovered .  A second  dose of 
1.5 m g / k g  Ro  1-7780 a d m i n i s t e r e d  a f t e r  8 to 10 rain in- 
c reased  the  v o l u m e  to  66% of t he  or iginal .  B u t  a s ingle  
dose  of 2.0 m g / k g  i .p .  ra i sed  the  r e s p i r a t o r y  v o t u m e  to  
88% of t h e  or ig ina l ;  st i l l  h i g h e r  doses  could  n o t  r e s to re  
t h e  or ig inal  v o l u m e .  U n d e r  t h e  in f luence  of Ro  1-7780, t he  
r e s p i r a t o r y  r a t e  u s u a l l y  recovered  t he  va lue s  ex i s t i ng  
before  codeine  p h o s p h a t e  a d m i n i s t r a t i o n .  In  all t h e  t r ia ls ,  
t h e  a n t a g o n i s t  h a d  to  be a d m i n i s t e r e d  to  r a t s  u n d e r  t he  
effect  of codeine  w h e n  t he  r e s p i r a t o r y  v o l u m e  was  r educe d  
to  50% of t h e  original ,  w h a t e v e r  t he  r e s p i r a t o r y  r a t e  a n d  
blood p ressure .  Ro  1-7780 had  no a n t a g o n i z i n g  ef fec t  
w h e n  t he  v o l u m e  b e c a m e  as  l i t t le  as  30 to  40% of t he  
or iginal .  A n o t h e r  dose  of codeine  p h o s p h a t e  (150 m g / k g  
i .p.)  i n j ec ted  ev en  20 m i n  a f t e r  Ro  1-7780 (2 m g / k g  i .p.)  
did no t  s h o w  a n y  in f luence  e i the r  on r e sp i r a t i on  or on 
blood pressure .  Th e  in f luence  of Ro  1-7780 on blood 
p re s su re  was  i nd i sc r imina t e .  Codeine  p h o s p h a t e  lowered 
t he  blood p re s su re  to a b o u t  60°/0 of the  or ig ina l  va lue .  
A d m i n i s t r a t i o n  of Ro  1-7780 b r o u g h t  a b o u t  f i rs t  a 
t r a n s i e n t  increase  in b lood pressure ,  a n d  t hen ,  e i t he r  
m a i n t a i n e d  t h e  levels  u n d e r  the  in f luence  of codeine,  or  

g r a d u a l l y  increased  the  levels to 80 to 85% of t he  original .  
I t  m a y  be c onc lude d  t h a t  ( - ) 3 - h y d r o x y - N - p r o p a r g y l -  
m o r p h i n a n  possesses  t he  s a m e  inf luence  as  l e va l l o rpha n  9 
in a n t a g o n i z i n g  t he  r e s p i r a t o r y  dep re s s ion  p r o d u c e d  b y  
codeine  in ra t s ,  a n d  t h a t  it  s hou ld  be  a d m i n i s t e r e d  in  doses  
(2 m g / k g  i. p.) twice  t h o s e  of l e v a l l o r p h a n  (1 m g / k g  i. p.) ~0. 

Zusammen/assung. Es  wird fes tges te l l t ,  das s  Ro 1-7780 
die a t e m d e p r e s s i v e  \ V i r k u n g  v o n  Codein  a u f h e b t .  Die 
Dosis  m u s s  zwe imal  so gross  wie die v o n  L e v a l l o r p h a n  
sein.  D a s  Dosisverh/~l tnis  zwischen  Ro  1-7780 u n d  Codein  
ist  1 :50  bis  1:75.  

D. ANAND RAO a n d  H. HOFMANN 

Pharmakologisches tnstitut der Friedrich-Schiller-Univer- 
sitO't, Jena (Germany), May 4, 1961. 
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M a c r o - R a d i o a u t o g r a p h i c  L o c a l i z a t i o n  of  K 42 a n d  
1 lal in the  C a n i n e  K i d n e y  

The  ex i s t en ce  of t h e  c o u n t e r - c u r r e n t  s y s t e m  in k i d n e y s  
is based  u p o n  t h e  fac t  t h a t  t he  c o n c e n t r a t i o n  of s o m e  
m a t e r i a l  is g r e a t e r  in t he  m e d u l l a  t h a n  in t he  co r t ex  a n d  
t h a t  t h i s  c o n c e n t r a t i o n  inc reases  f rom the  bas i s  t o w a r d  
the  t ip  of papi l la .  T h i s  t y p e  of d i s loca t ion  was  p roved  in 
s o d i u m  (KRAKUSIN a n d  JENNINGS 1, ULLRICH a n d  JA- 
RAUSCH 2), ch lor ides  (GLIEMSTEDTS), u rea  (LEVlNSKY a n d  

BERLINER4), b r o m i d e s  (ANDR¥SEK, SCHUCK, a n d  AN- 
DRYSKOVAS), e x o g e n o u s  c rea t in ine  a n d  a m i n o a c i d s  (ULL- 
RICH a n d  JARAUSCH 2). 
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