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infusion was repeated in the same dog. During the first 
and repeated infusion of DIT, both labelled iodotyrosines 
appeared in the thyroid venous plasma (Figure 1B and 
1D). After DIT infusion had been stopped, both labelled 
iodotyrosines disappeared (1C). Similar results were 
obtained when MIT was infused (Figures 2 and 3). The 
release of labelled iodotyrosines varied in individual experi- 
ments  so tha t  in 10 dogs labelled tyrosines amounted to 
22.2~o (ranging from 14.6-29) of the total  labelled iodine 
of the thyroid venous plasma. 

Comments, The results of this experiment brought 
additional evidence that  free iodotyrosines are existing 
in the thyroid gland e, and in these conditions can be 
exchanged by the exogenous blood-born iodotyrosines. 
The deiodination of iodotyrosines within the gland is a 
very efficient process, suggested by the findings tha t  TSH 
acceleration of iodotyrosine-generating hydrolysis of 
thyroglobutin, and simultaneous exogenous overloading 
with iodotyrosines are only capable of exceeding the 
capacity of this process. TSH alone in the conditions of 
this experiment has released iodide bu t  not  iodotyro- 
sines; therefore the enzyme of dehalogenation possesses a 
higher capacity than the system responsible for further 
recycling of iodide so generated. 

The infusion of only one iodotyrosine released both 
labelled iodotyrosines, indicating tha t  the 2 are deiodin- 
ated by the same enzyme of the g l a n d t  This 'interdis- 
charge' between MIT and DIT shows that  in these condi- 

tions, besides the isotope dilution of the flee iodotyrosine 
pool in the gland, a substrate oversaturation of the 
dehatogenafing system takes place and consequent release 
of labelled iodotyrosines s. 

R~sumd. L'injection de thyr6ostimuline (20-30 U) 
suivie d 'une infusion de monoidotyrosine (MIT) ou bien 
de diiodotyrosine (DIT) stables dans l 'art~re thyroidienne 
provoque la liberation de MIT et DIT  l**I-marqu6es dans 
la veine thyro~'dienne chez les chiens auxquels on a 
inject4 du 18'I. Lu TSH seule 41imine la thyroxine, la 
tri iodothyronine et l ' iodure marquees, mais non la 
iodotyrosine. L' injection d 'une  seule des 2 iodotyrosines 
61imine les 2 iodotyrosines marquees. 
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O n  the Norepinephrine Replacement by ~ -  
M e t h y l - N o r e p i n e p h r i n e  in the Rat Heart after 

Treatment with ~-Methyl-DOPA 

~-Methyl-DOPA (~-M-DOPA) depletes norepinephrine 
(NE) stores of the heart  and of other tissues, whereby i t  
is generally accepted that  the released NE is replaced by 
equimolecular amounts of ~-methyl-norepinephrine (~- 
M-NE), the decarboxylation and fl-hydroxylation product 
of ~-M-DOPA 1-s. I t  has been shown recently, however, 
tha t  a prolonged t rea tment  with =-M-DOPA or with its 
metabohte =-M-NE is able to produce besides NE deple- 
t ion such an accumulation of ~-M-NE in adrenergic in- 
nervated tissues tha t  the total catecholamine content  of 
these tissues can exceed significantly their normal NE 
content  ~, s . 

The presence of ~-M-NE in excessive amounts is not  in 
agreement with the replacement phenomenon which was 
observed in relatively short-term experiments. Because 
of the importance of this metabolite (for references see 
MUSCHOLL°), it was of interest to s tudy its action on the 
NE stores as well as the rate of disappearance of ~-M-NE 
after repeated administration of ~-M-DOPA or of ~-M-NE 
itself. 

Methods. Male guinea-pigs, 250-400 g body-weight, or 
mate rats, 180-240 g body-weight, were treated with 
D, L-~-M-DOPA (300 mg/kg; p.o.) or with L-~t-M-NE ..HCI 
(0.i-1 mg/kg; s.c.), once or daily for 11 days. Control 
animals received the same voIume of saline. The cardiac 
catecholamines were extracted twice with 10% trichlor- 
acetic acid, adsorbed onto alumina a t  pH 8.4 and eluted 
with 0.25N HC1. NE and ~-M-NE were estimated dif- 
ferentially by using both biological and fluorometric assay 
procedures x0,x~. 

Results. In  a preliminary experiment, it was shown 
that  a single injection of a-M-NE depletes markedly myo- 
cardial NE stores in rats and guinea-pigs (Table). 

In  another experiment, rats were pretreated daily for 
11 days with D,L-a-M-DOPA or with ~-M-NE. Cardiac 
NE was estimated 24 h after the 1st, 2nd, 4th, and l l t h  
(last) administration, as well as 2, 4, 7, and 10 days after 
the last administration. Cardiac g-M-NE was estimated 
concomitantly with NE after the end of the t reatment  
period. The results are shown in the Figure. They clearly 
demonstrate tha t  the hearts of treated rats regained a 
normal NE content  after 8-10 days. At  this time, how- 
ever, they contained still a-M-NE in amounts  which were 
of the same order of magnitude as those of NE. The rate 
of disappearance of NE from the heart  was faster during 
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t r e a t m e n t  w i t h  ~ -M-NE t h a n  w i t h  e - M - D O P A .  Th i s  dif-  
ference could  be  due  to  a d i f f e ren t  r e s o r p t i o n  m e c h a n i s m  
of ora l ly  a d m i n i s t e r e d  ~ - M - D O P A  a n d  s.c. i n j ec t ed  e- 
M-NE.  T h e  r a t e  of IqE r e c o v e r y  a f t e r  t h e  t r e a t m e n t  
per iod as well  as t h e  r a t e  of d i s a p p e a r a n c e  of e - M - N E  was  
s imilar  w i t h  b o t h  drugs.  

Discussion, e - M - N E  - l ike e - M - D O P A  - is ab le  to  
deple te  t h e  p e r i p h e r a l  N E  stores .  These  s tores  t h e n  ac- 
c u m u l a t e  e -M-NE.  T h u s  t h e  p e r i p h e r a l  effects  of e-M- 
I ) O P A  c a n  b e  e x p l a i n e d  in t e r m s  of t h e  in  v ivo  syn thes i s  
of e - M - N E  b y  cons ide r ing  e i t h e r  a r e p l a c e m e n f  m e c h a -  
n i sm or  a n  i n h i b i t i o n  of N E  syn thes i s .  

The  t o t a l  a m o u n t  of e - M - N E  f o u n d  in  t h e  h e a r t  c a n n o t  
be  t h e  r e s u l t  on ly  of a N E  r e p l a c e m e n t  p h e n o m e n o n  s ince 
t he  a m o u n t  of m-M-NE t a k e n  u p  exceeds  t h e  a m o u n t  of 
N E  w h i c h  d i s appea red .  Th i s  f i nd ing  is in  a g r e e m e n t  w i t h  
the  r e su l t s  of PHILIPPU a n d  SCH0~A~N xs w h o  f o u n d  a f t e r  
perfus ion of i so la ted  g u i n e a - p i g  h e a r t s  w i t h  = -M-NE a n  
u p t a k e  of t h i s  a m i n e  w h i c h  was  n o t  a c c o m p a n i e d  b y  a 
Corresponding loss of NE.  I n  a more  r e c e n t  s t u d y  ~ t h e y  
found  also t h a t  t h e  gu inea -p ig  h e a r t  was  ab le  to  a c c u m u -  

Effect of L-e-methyl-norepinephrine on the myocardial norepi- 
nephrine content in guinea-pigs and rats 

Species L-0~-M-NE • HC1 Norcpinephrine n 
mg/kg /zg/g wet weight 

(4 - .S .E.M. )  

Guinea-pig _ 2.65 -1- 0.12 6 
1.0 0.96 -4- 0.04 3 

Rat _ 0.95 -4- 0.04 13 
0.1 0.89 4- 0.03 3 
0.3 0.48 :[: 0.03 4 
1.0 0.25 ± 0.04 4 

L'~'M-NE was administered s.c. The hearts were removed 24-25 h 
later. Two hearts were pooled for each determination, n, number of 
determinations. 
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t t t t t t t t t t  
tNh°repinephrine and/or 0¢-methyl-norepinephrine concentrations in 
ue rat  heart during and after 11 days' treatment with ~-methyl- 

bOPA (300 mg]kg, orally), or with e-methyl-norepinephrine (1 
mg/kg, s.e.). Arrows indicate the days of treatment. Circles or 
Columns are the mean value of 3-5 extracts from 2 animals each. 

The cross bars represent standard errors. 

l a t e  l a rge  q u a n t i t i e s  of e - M - N E  a f t e r  r e p e a t e d  t r e a t m e n t  
w i t h  e - M - D O P A .  

T h e  a m o u n t s  of e - M - N E  los t  d u r i n g  t h e  r e c o v e r y  
p e r i o d  a p p r o x i m a t e d  t h e  r ega ined  NE .  Th i s  seems  to  
i n d i c a t e  t h a t  d u r i n g  t h e  p ro longed  t r e a t m e n t  w i t h  e-M- 
D O P A  or w i t h  e - M - N E  a r a t h e r  i n e r t  s to re  ha s  a c c u m u -  
l a t ed  w h i c h  would  be  re leased  on ly  v e r y  slowly. 

I n  a d d i t i o n  to  th i s  f r a c t i o n  of e - M - N E  w h i c h  is s to red  
a p p a r e n t l y  i n d e p e n d e n t l y  of NE ,  t h e r e  seems to  be  
a n o t h e r  f r ac t i on  w h i c h  b e h a v e s  as if i t  were  d i r ec t ly  cor-  
r e l a t ed  w i t h  t h e  N E  c o n t e n t  s ince  i t s  loss d u r i n g  t h e  7 
d a y s  a f t e r  t h e  w i t h d r a w a l  of t h e  e - M - D O P A  t r e a t m e n t  
pa ra l l e l ed  well  t h e  r e a p p e a r a n c e  of  N E .  

~ - M - N E  is a p o t e n t  s y m p a t h o m i m e t i c  agen t .  I t  is  
u sua l l y  less e f fec t ive  as  a v a s o c o n s t r i c t o r  t h a n  NE**-**. 
H o w e v e r ,  i t s  p resso r  a c t i v i t y  o n  t h e  b lood  p re s su re  of t h e  
p i t h e d  r a t  *,s o r  t h e  sp ina l  c a t  1~ is s imi la r  t o  t h a t  of N E .  
Also t h e  ca rd i ac  s t i m u l a t i n g  p r o p e r t i e s  of e - M - N E  a n d  
N E  do n o t  differ  m a r k e d l y  s,xs,xs. T h e  q u e s t i o n  ar ises  n o w  
as to  w h e t h e r  on ly  one  or  b o t h  f r ac t ions  of t h e  e - M - N E  
f o u n d  in  t h e  h e a r t  m a y  h a v e  f u n c t i o n a l  s ignif icance.  
S t o r e d  e - M - N E  can  ac t  on  ef fec tor  o rgans  o n l y  a f t e r  
b e i n g  re leased  f rom i ts  s to rage  sites. On  t h e  o t h e r  h a n d ,  
i t  c an  b e  r e a s o n a b l y  e x p e c t e d  t h a t  on ly  t h e  e - M - N E  
f r a c t i o n  w h i c h  is s to red  in t h e  ad rene rg ic  n e r v e  t e r m i n a l s  
c a n  b e  re leased  b y  s y m p a t h e t i c  n e r v e  s t i m u l a t i o n .  T h u s  
i t  is t e m p t i n g  to  specu l a t e  t h a t  on ly  t h e  f a s t  d i s a p p e a r i n g  
e - M - N E  f r a c t i o n  is i n v o l v e d  in  t h e  N E  r e p l a c e m e n t  a n d  
c a n  a c t  as  a false t r a n s m i t t e r .  

T h e  role  of e - M - N E  f o r m e d  f rom a - M - D O P A  in  t h e  
a n t i - h y p e r t e n s i v e  a c t i v i t y  of t h e  l a t t e r  is d i f f icu l t  t o  
assess, s ince  e -M-NE,  a d m i n i s t e r e d  as  such,  l acks  a n y  
a n t i - h y p e r t e n s i v e  p r o p e r t y  in  t h e  r ena l  h y p e r t e n s i v e  r a t  s. 
Thus ,  t h e  s imi l a r i t y  of t h e  b iochemica l  effects  seen  a f t e r  
t r e a t m e n t  w i t h  e - M - D O P A  a n d  w i t h  ~ - M - N E  c o n t r a s t s  
w i t h  t h e  d i f ferences  in  t h e  a n t i - h y p e r t e n s i v e  ac t iv i t i e s  of 
t h e  2 drugs .  

Rdsumd. Des r a t s  o n t  6t6 t ra i t6s  u n e  lois p a r  j ou r  p e n -  
d a n t  11 jour s  avec  de  l ' e - m 6 t h y l - D O P A  ou de  l ' e - m 6 t h y l -  
no rad r6na l ine .  Le  12 e jour ,  le t a u x  de  la  n o r a d r 6 n a l i n e  
c a r d i a q u e  6fai r  de 15% p a r  r a p p o r t  a u x  cont rb les .  Les  
cmurs  a v a i e n t  en  o u t r e  fix6 une  q u a n t i t 6  d ' e - m 6 t h y l -  
n o r a d r 6 n a l i n e  n e t t e m e n t  sup6r ieu re  a u  d6f ic i t  e n  nor -  
ad r6na l ine .  Apr~s  a r r 6 t  du  t r a i t e m e n t ,  la r e m o n t ~ e  d u  
t a u x  de  la  n o r a d r 6 n a l i n e  s ' e s t  a c c o m p a g n 6 e  d ' u n e  p e r t e  
c o r r e s p o n d a n t e  d ' ~ - m 6 t h y l - n o r a d r 6 n a l i n e .  Apr~s  nor -  
m a l i s a t i o n  compt~ te  d u  t a u x  de  la  no rad r6na l i ne ,  l'c¢- 
m 6 t h y l - n o r a d r 6 n a l i n e  6 t a i t  encore  p r~sen te  darts  le cceur  
e a  q u a n t i t 6  ~ peu  pros  6gale A celle de la  no rad r6na l i ne ,  e t  
fix6e a p p a r e m m e n t  d a n s  u n  d6p6 t  r e l a t i v e m e n t  iner te .  
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