
[15. XlI .  1951] Kurze Mitteilungen - Brief Reports 465 

I n c r e a s e  i n  N o r a d r e n a l i n e  C o n t e n t  o f  O r g a n s  

a f t e r  A d m i n i s t r a t i o n  o f  D O P A  i n  t h e  C a t  

L - N o r a d r e n a l i n e  h a s  b e e n  d e m o n s t r a t e d  as  a n o r m a l  
c o n s t i t u e n t  in m o s t  m a m m a l i a n  o r g a n s  (EULER 1, BACQ 
a n d  FmCHER =, ~CHMITERL6W 3, HOLTZa), w h e r e  i t s  p r e -  
sence  is d e p e n d e n t  o n  t h e  a d r e n e r g i c  n e r v e s  (GOODALL s, 
EULER a n d  PURKHOLD6). T h e  a m o u n t  o b t a i n e d  on  
e x t r a c t i o n  of  a n  o r g a n  is r e l a t i v e l y  c o n s t a n t .  

I t  h a s  b e e n  s u g g e s t e d  t h a t  d i h y d r o x y p h e n y l a l a n i n e  
( D O P A )  is a p r e c u r s o r  of  n o r a d r e n a l i n e  o r  a d r e n a l i n e  
(HoLTZ, HEISE,  a n d  LUEDTKE 7, BLASCttKoS). HOLTZ, 
CREDNER, a n d  t{oEPP 9, d e m o n s t r a t e d  t h a t  a d m i n i s t r a -  
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2 Z. M. BAeQ and P. FISCHER, Arch. int. Physiol. 65, 73 (1947). 
a C. G. SCm~ITERL6W, Acta physiol. Scand. 16, Suppl. 56 (1948). 
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t i o n  o I  D O P A  in  m a n  o r  a n i m a l s  w a s  f o l l o w e d  b y  a n  
i n c r e a s e d  e x c r e t i o n  of  i t s  d e e a r b o x y l a t i o n  p r o d u c t ,  
h y d r o x y t y r a m i n e .  

T h e  p r e s e n t  r e p o r t  dea l s  w i t h  t h e  e f fec t  of  i n f u s i o n  o r  
i n j e c t i o n  of  v a r i o u s  a r o m a t i c  c o m p o u n d s  u p o n  t h e  
n o r a d r e n a l i n e  c o n t e n t  of  s o m e  o r g a n  in  t h e  ca t .  T h e  
s u b s t a n c e s  u s e d  for  t h i s  p u r p o s e  h a v e  b e e n  

dl-  a n d  / - d i h y d r o x y p h e n y l a l a n i n e  ( D O P A ) ,  
l - t y r o s i n e  
f l - p h e n y l a l a n i n e ,  
h y d r o x y t y r a m i n e  ( H O T ) ,  
c a t e c h o l ,  
d / - d i h y d r o x y p h e n y l s e r i n e  ( n o r a d r e n a l i n e  c a r b o x y l i c  

ac id  ( D O P S ) .  

T h e  c o m p o u n d s  w e r e  a d m i n i s t e r e d  e i t h e r  b y  s l o w  
i n t r a v e n o u s  i n f u s i o n  o r  b y  i n t r a m u s c u l a r  i n j e c t i o n  in 
t h e  a n i m a l  a n a e s t h e t i z e d  w i t h  ch lo ra lo se .  I m m e d i a t e l y  
a f t e r  t h e  t e r m i n a t i o n  of  t h e  i n t r a v e n o u s  i n f u s i o n  a n d  
a b o u t  1 h o u r  a f t e r  t h e  i n t r a m u s c u l a r  i n j e c t i o n ,  t h e  
a n i m a l  w a s  k i l led  b y  a i r  e m b o l i s m ,  a n d  t h e  h e a r t ,  t h e  
s p l e e n  a n d  t h e  l i v e r  w e r e  r e m o v e d  a n d  e x t r a c t e d  ac-  
c o r d i n g  to  EULER 1. 

T h e  f o l l o w i n g  t a b l e  s h o w s  t h e  r e s u l t s .  

1 U. S. voN EULER, Aeta physiol. Scand. 19, 207 (1949). 
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Heart + [ Spleen 

Cat liver + [ 
g 

weight spleen [ /gg /~g 
kg ~gnoradr. ] noradr./ noradr.] 

per kg [ g organ kg 

2"7 Control . . . . . . . . . . . . . .  10.6 1-5 2"7 
3.5 Control . . . . . . . . . . . . . .  7.0 1.5 3.5 
3-3 Control . . . . . . . . . . . . . .  8.0 1-7 3-4 
3-9 Control  . . . . . . . . . . . . . .  7.0 1-3 3.3 
2.7 Control (no chloralose) . . . . . . .  7.9 1.3 2.2 

2.8 H O T  2.9 mg i. v. 60 min . . . . . . .  5.8 0.7 1.1 
1-9 H O T  4-0 mg i. v. 60 min . . . . . . .  5.1 0.0 0.0 
2-3 H O T  10.0 mg  i. m . . . . . . . . . . .  0.5 0.1 0.2 

2.5 DOPS 10 mg i. v. 60 min . . . . . . .  5.6 0.9 1.5 

2.3 fl-phenylalanine 20 mg i. v. 46 min. . 14.3 1.0 3.9 
2-0 f l-phenylalanine 20 mg i. m . . . . . .  4.1 0.4 0.7 

3.4 pyrocatechol  47 mg i. v. 53 min . . . .  10.4 1.1 3.3 
2.8 pyrocatechol  20 mg i. v. 80 min . . . .  5.2 0"6 1.0 

2.6 l- tyrosine 10 mg i. v . . . . . . . . .  13.5 2.5 4.1 
2.6 / - tyrosine 10 mg i. v . . . . . . . . .  14.5 1-5 2"6 
3.1 l - tyrosine 20 mg i . m .  7-3 1.5 2-5 

5.6 d / -DOPA 32mg i.v. 3 min. killed, 
6 min. later  . . . . . .  . . . . . .  12.0 0.9 4.1 

3.1 d l -DOPA 20 mg i. v. 20 min . . . .  19.2 1.3 4.6 
3.0 / -DOPA 5,2 mg i. v. 53 rain . . . .  13-3 2.5 4.2 
2-8 d / -DOPA 10 mg i. v. 54 rain . . . .  15.7 2-2 5.1 
2.8 d / -DOPA 10 mg i. v. 62 rain . . . .  21.4 3"3 5.4 
3.1 d l -DOPA 40 mg i. m . . . . . . . .  13.1 2.7 6-3 

19-8 
14-0 

5-5 
8.0 

Heart 

~g #g 
noradr./ noradr./ 
g organ kg 

0-8 4"5 
0.7 2"8 
0.5 1.8 
0.6 2.1 
0.5 2.0 

0-5 2"4 
0"7 3-1 
0"0 0"0 

0-2 1"0 

0.7 3.0 
0-3 1-0 

1.0 4.6 
1.0 2.7 

0.7 3-3 
1.2 4.8 
0-8 2-2 

1.6 5.9 
1 "0 4.9 
0.75 2.8 
1.7 6.5 
2.0 7.4 
0-8 3-8 
1.4 5-4 
1.0 3.7 

Liver 

/~g ttg 
noradr./ noradr./ 
g organ kg 

0-08 3"4 
0"03 0 "7 
0-12 2.8 
0.15 1.6 
0.2 3.7 

0.1 2.3 
0.04 2.0 
0.01 0.3 

0.13 3.1 

0.2 7-4 
0.08 2-4 

0-05 2.5 
0.07 1.5 

0.25 6.1 
0.3 7.1 
0.17 2.6 

0.25 2.0 
0.3 9.7 
0.27 6.3 
0.15 4.1 
0.6 8.6 
%11 3-0 
O.35 8.5 
0.2 5.3 

2.6 d / -DOPA 20 mg i. m . . . . . . . .  2-81 5-9 
3.0 d l -DOPA 20 mg i. m . . . . . . . .  3-0 . 5.0 
2.5 d l -DOPA 10 mg i. m . . . . . . . .  1"25 3"0 1.0 5.8 

3.0 repeated carotic occlusions 60min.  . . 0.8 1.8 0.8 2.9 0-03 0.8 
3.2 same, wi th  d l -DOPA 20mg i.v. 45 min. 0.8 2.5 0.4 1.3 0.2 4-2 

All animals were anaesthetized with chloralose 0.05 g per kg bodyweight after initial ether anaesthesia. Atfimals receiving preparations 
intramuscularly were killed 1 hour after the administration of the drug. 
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F r o m  the  t ab l e  i t  is seen  t h a t  D O P A  in doses  of 10 to  
40 mg  causes  a cons ide rab le  increase  in t h e  ca t echo l  
c o n t e n t  of t he  ca t ' s  sp leen  and  hea r t .  

W i t h  L-tyrosine,  f l -pheny la lan ine  a n d  ca t echo l  i n t r a -  
venous ly ,  r e l a t ive ly  h igh  f igures  were  also o b t a i n e d  in 
s o m e . i n s t a n c e s .  L o w  f igures  were  n o t e d  w i t h  H O T  a n d  
D O P S  a n d  also in one  e x p e r i m e n t  w i t h  D O P A  where  
r e p e a t e d  c a r o t i d  occ lus ions  h a d  been  made .  

Cotangent  

The  resu l t s  r e p o r t e d  in t h e  p r e s e n t  p a p e r  give some  
s u p p o r t  to  t h e  f ind ings  of  ~xRMAN 1 t h a t  D O P A  was the  
on ly  a m i n o  ac id  a m o n g  severa l  t e s t e d  wh ich  caused  an  
increase  in t h e  ad rena l ine  a m o u n t  of t he  r a t ' s  sup ra -  
renals ,  p r e v i o u s l y  d e p l e t e d  b y  insul in .  The  increase  in 
his e x p e r i m e n t s  was  n o t  h ighe r  t h a n  a b o u t  30 per  cen t  
however ,  a n d  the  t o t a l  a m o u n t  n e v e r  r e ached  the  n o r m a l  
f igure.  

In  our  e x p e r i m e n t s  t h e  n o r a d r e n a l i n e  a m o u n t  in t h e  
o rgans  was  a p p r o x i m a t e l y  doub led .  The  n a t u r e  of t he  
ca t echo l  a m i n e  in t he  o rgan  was  checked  b y  p a p e r  
c h r o m a t o g r a p h y  w h i c h  showed  spo t s  w i th  t h e  t yp ica l  
pos i t ion  o f n o r a d r e n a l i n e .  I t  is of i n t e r e s t  t h a t  d i h y d r o x y -  
p h e n y l s e r i n e  or d i h y d r o x y t y r a m i n e  d id  n o t  h a v e  th i s  
e f fec t  u n d e r  t he  p r e s e n t  e x p e r i m e n t a l  cond i t ions .  W h e n  
the  f o r m e r  s u b s t a n c e  was  g iven to  rabb i t s ,  an inc reased  
o u t p u t  of n o r a d r e n a l i n e  was  f o u n d  in t h e  ur ine  (ScHMI- 
TERLOW~). 

The  resu l t s  m a y  be e x p l a i n e d  b y  t h e  a s s u m p t i o n  
e i the r  t h a t  D O P A  is a p recu r so r  of n o r a d r e n a l i n e  a n d  
increases  i ts  f o rma t ion ,  or of an  i n h i b i t o r y  effect  of 
D O P A  on t h e  b r e a k - d o w n  of n o r a d r e n a l i n e  in  t h e  organ.  
The  low f igures  found  a f t e r  infus ion  or in j ec t ion  of D O P S  
or H O T  m a y  be e x p l a i n e d  on  t h e  basis  of inh ib i t ion ,  
such  as has  been  n o t e d  for  HOT,  n o r a d r e n a l i n e  a n d  re la t -  
ed s u b s t a n c e s  on t h e  D O P A - d e c a r b o x y l a s e  a c t i v i t y  in 
o rgans  b y  BLASCHKO 3 a n d  b y  POLONOVSKI, SCHAPIRA, 
a n d  GONNARD a. 

Samples of dihydroxyphenylserine were kindly placed at our 
disposal by Dr. H. BeAsc~¢o, Oxford, and by ttof[mann-La Roche, 
S.A., Basel. U . S .  VON EULER and  P.  UDDI~N 

Phys io log ica l  I n s t i t u t e ,  U n i v e r s i t y  of S tockho lm,  
A u g u s t  20, 1951. 

Z u s a m m e n / a s s u n g  

I n t r a v e n 6 s e  oder  in t r amusku l&re  E i n f i i h r u n g  yon  
D O P A  in die K a t z e  v e r d o p p e l t  nahezu  den  Geha l t  an 
N o r a d r e n a l i n  der  Milz, des  He rzens  u n d  der  Leber .  

Mit  D i h y d r o o x y p h e n y l s e r i n  u n d  H y d r o x y t y r a m i n  
w u r d e  d ieser  E f f e k t  n i c h t  erziel t .  

1 C. G. VA~ A~AN, Amer. J. Physiol. 164, 476 (1951). 
2 C. G. SCH~IT~RL6W, Brit. J. Pharrnacol. 6, 127 (1951). 
3 H. BLASCHKO, J. Physiol. 101, 337 (194~). 
4 ,~[. POLONOVSKI, J. SCHAPIRA, and P. GONNARD, Bull. SOC. 

ehim. Biol., Paris 28, 736 (1946). 

Action de la surr~nalectomie sur les ph~nom~nes 
thermoanalg~siques provoqu~s par ! a cortisone~ 

l'adr~nocorticotrophine~ le formol~ 
l'adr~naline~ la morphine et le pyramidon 

Duns  une  c o m m u n i c a t i o n  an t6 r i eu re  de ce L a b o r a t o i r e  ~, 
il a 6t4 m o n t r 4  qne  l 'ac&tate de cor t i sone  p r o v o q u e ,  chez 
la souris ,  une  t h e r m o a n a lg4s i e  s ign i f ica t ive ;  les doses  

J. JACOB et J. SZEaB, Arch. Int. Pharmacodyn. 87, 251 (1951). 

e f t icaces  (2,5-12,5 mg/kg ,  s.c. ou i.p.) ~ ta ien t  6gales 
ou inf~r ieures  aux  q u a n t i t 6 s  de cor t i cos t4 ro ides  qui  s o n t  
lib~r6es sous l ' e f fe t  de  I 'A.C.T.H.  (INaLE, LI e t  EVANS 1) 
OU d ' u n  s t ress  i n t ense  (INGLE et  NEZAMIS2). Des in- 
j ec t ions  r~p6t~es d ' a d r 6 n o c o r t i c o t r o p h i n e  e u r e n t  un  
e f fe t  s imi la i re  e t  il Iu t  en  ou t r e  observ6  que  la rdac t iv i t~  

la dou leu r  d i m i n u a i t  apr~s l ' a p p l i c a t i o n  de d ivers  
a g e n t s  qui,  e n t r e  au t r e s  propri4t~s ,  o n t  celle de s t i m u l e r  
le sys t~me  h y p o p h y s o - s u r r ~ n a l i e n :  r e f ro id i s semen t ,  in- 
j ec t ions  d ' ac ide ,  de Iormol ,  d ' ad r~na l i ne  a, On 6ta i t  donc  
t e n t ~  d ' e n v i s a g e r  une  i n t e r v e n t i o n  des  cor t i cosur r6nMes  
duns  la  gen~se de ce r t a ines  analg~sies  ; il c o n v e n a i t  rou te -  
lois de contr61er  ce t t e  possibi l i t4  en r e c h e r c h a n t  Fa c t i o n  
de la sur r f ina lec tomie  sur  les ef fe ts  de d i f f~rents  agen t s  
dou4s de parei l les  propri~t~s .  
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H E U R E S  

La  m 6 t h o d e  de mesu re  des effe ts  t h e r m o a n a l g 6 s i q u e s  
es t  une  v a r i a n t e  de celle de WOOLFE e t  MACDONALD a, 
d i f f6ran t  de ce t t e  derni~re  pa r  la r6ac t ion  pr i se  c o m m e  
t e s t  (r6flexe de l~chement)  e t  un appare i l l age  a d a p t 4  /~ 
ce r6flexe.  Les souris  6 ta ient ,  a v a n t  t o n t e  i n t e r v e n t i o n ,  
t r i6es e t  en t ra ln6es .  L a  s u r r 6 n a l e c t o mi e  (totale) ru t  r4a- 
lis4e p a r  vole  dorsa le  sous  na rcose /k  l '6 ther ,  24 h a v a n t  
l ' expdr ience .  - C h a q u e  expdr i ence  a 4t4 r6alis6e sur  au 
moins  d ix  a n i m a u x .  

1 D. J. INGLE, C. H. LI et H. M. Evans, Endocrinology 39, 32 
(1946). 

2 D. J. INGLE et J. E. NEZAMIS, Amer. J. Physiol. 156, 365 (1949). 
a L'action analg&sique de l'adrdnaline avait d~j't ~t~ d~eritc par 

plusieurs auteurs: A. C. IvY, F. R. GOETZL, S. C. HARRIS et D.Y. 
BUeRIL, Quart. Bull. Northwestern Univers. Med. School 18, 298 
(1944). - A. LEXgDORFER, J. Pharmaeol. 98, 62 (1950). - H. L. ZAU- 
DER, J. Pharmaeol. 101, 40 (1951). 

a G. WOOLFE et A. D. McDoNALD, J. Pharmacol. 80, 300 (1944). 

Fig. 1. - Action d'une op6ration factice et de la surr6naleetomie sur 
l'effet thermoanalg6sique de l'adr6naline chez la souris. 
I - t6moins 1,5 kg/mg d'adr4naline Lp.: 10 animaux. 

I I  - souris op6r~es 1,5 mg/kg d'adr6naline i.p. : 11 animaux. 
I I I -souris  surrbnalectomis4es 1,5mg/kgd'adr6naline i. p. : 10 atfimaux. 


