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Table II. Formatioi1 of aH-MttA after administration of 3H-Mehis in tranylcypromine-treated rats 
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Organ ~ Time (min) Total 3H (cpm • 10 -a) 3H-MHA (cpm) 8H-MHA/Total ~H (%) 

Stomach 30 174~13 4,2934-356 2.494-0.13 
90 1184-25 3,59021= 1,263 3.38-E 1.52 

Brain 30 1904-15 2 0 1 i  16 0.11:t=0.01 
90 1684- 8 1554- 13 0.09J20.01 

Male rats (150--200 g) received an i.p. injection of tranylcypromine (10 mg/kg). 2 h later, they were injected with 50 /*Ci oI 3H-Mehis 
(i.v.). Means 4- S.E.M. from 4 experiments. 

Therefore ,  i t  seems l ike ly  t h a t  M H A  f o r m a t i o n  in  v i v o  
occurs,  a t  leas t  to  a c e r t a i n  ex t en t ,  b y  d e c a r b o x y l a t i o n  of 
Mehis,  i.e. b y - p a s s i n g  t h e  h i s t a m i n e  s tep.  T he  re l a t ive  
c o n t r i b u t i o n  of t h i s  p a t h w a y  in  t he  overa l l  b io syn thes i s  
of M H A  would  p r e s u m a b l y  be  the  g rea t e s t  in  species, such  
as t h e  ra t ,  in  wh ich  H A  m e t h y l a t i o n  is k n o w n  to  be  low 1, ~. 

This  f i nd ing  m a y  exp la in  w h y  t he  r a t io  of endogenous  
M H A / I I A  in t he  u r ine  of severa l  species has  been  repea t -  
ed ly  found  to be  m u c h  h ighe r  t h a n  t he  co r r e spond ing  ra t io  
of t he  r ad ioac t i ve  amines  e v a l u a t e d  a f t e r  in j ec t ion  of 
tdC_HA 12, is. T h u s  i t  m a y  be in fe r red  t h a t  m e t h y l h i s t a m i n e  
(or m e t h y l i m i d a z o l a c e t i c  acid) level  in  u r ine  is no t  a spe- 
cific i n d e x  of h i s t a m i n e  release.  

A l t h o u g h  M H A  is k n o w n  to  exh i b i t  a lower  biological  
a c t i v i t y  t h a n  H A  in m o s t  organs,  on i o n t o p h o r e t i c  ap-  
p l i ca t ion  to  ce rebra l  neurones ,  i t  mod i f i ed  t h e i r  f i r ing  r a t e  
as d id  H A  ~. Moreover ,  b r a i n  M H A  was found  to be  s tored  
in  t h e  s ame  subce l lu la r  f r ac t ions  as t h e  p u t a t i v e  neuro-  
t r a n s m i t t e r ,  H A  15. I n  c o n f o r m i t y  w i t h  t h e  above  f inding,  
p r e l i m i n a r y  e x p e r i m e n t s  in  t h i s  l a b o r a t o r y  i nd i ca t ed  t h a t  
~H-MHA s y n t h e t i z e d  f rom 3H-Mehis could be  re leased 
f rom severa l  t i s sues  u n d e r  t h e  s ame  cond i t ions  as HA.  

T a k e n  toge the r ,  t hese  o b s e r v a t i o n s  sugges t  t h a t  m e t h y l -  
h i s t a m i n e  should  no t  be d i sca rded  as a mere  i n a c t i v a t i o n  
p r o d u c t  of h i s t amine .  

Rdsurad. On a mis  en 6vidence chez le R a t  une  f o r m a t i o n  
de m 6 t h y l h i s t a m i n e - a H  p a r  d6ca rboxy l a t i on  de la L-3- 
m6thy lh i s t id ine -3H.  Cet te  r6ac t ion  se p r o d u i t  i n  v i t ro  et  in 
v ivo  d a n s  des t i ssus  r iches  en h i s t id ine  d6carboxylase  et  
elle es t  p r 6 v e n u e  p a r  u n  i n h i b i t e n r  de ce t te  enzyme.  Les 
imp l i ca t ions  biologiques  de  l ' ex i s t ence  de ce t t e  nouvel le  
vote m 6 t a b o l i q u e  son t  envisag6es.  
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Serum Dopamine-/3-Hydroxylase in Spontaneously Hypertensive Rats 

S p o n t a n e o u s l y  h y p e r t e n s i v e  (SH) r a t s  (a W i s t a r  s t ra in ,  
wh ich  h a d  been  deve loped  b y  OKAMOTO a n d  AOKI 1) seem 
to  be  a good mode l  for h u m a n  essent ia l  hype r t ens ion .  
The  r e l a t ionsh ip  of essent ia l  h y p e r t e n s i o n  to a b n o r m a l  
adrenerg ic  func t i on  is no t  ye t  clear,  b u t  t h e r e  are  severa l  
i nd i ca t i ons  t h a t  SI I  r a t s  m a y  h a v e  a b n o r m a l i t y  in  t he  
enzymes  of n o r e p i n e p h r i n e  b io syn thes i s  a n d  m e t a b o l i s m .  
S H  r a t s  were  more  sens i t ive  to  t he  h y p o t e n s i v e  effect  of 
a t y ros ine  h y d r o x y l a s e  inh ib i to r ,  oudenone  ~-4, a n d  a 
dopamine - f i -hydroxy la se  inh ib i to r ,  fusar ic  acidS, ~, a n d  
h a d  2-fold increase  in  t y ro s ine  h y d r o x y l a s e  and  d o p a m i n e -  
f l -hydroxylase  ac t iv i t i e s  a n d  a b o u t  1.3-fold increase  in 
D O P A  deca rboxy la se  a n d  p h e n y l e t h a n o l a m i n e - N - m e t h y l -  
t r an s f e r a se  ac t iv i t i e s  in  ad r ena l  glandsT, s. I n  con t ras t ,  
t y ro s ine  h y d r o x y l a s e  a c t i v i t y  in  mesen te r i c  a c t i v i t y  was  
decreased  9 t h a t  in  b r a i n s t e m  a n d  h e a r t  was  n o r m a U ,  9,10, 
and  D O P A  deca rboxy la se  a c t i v i t y  in  b r a i n s t e m  was  
decreased  10. 

Dopamine - f l -hyd roxy la se  ha s  been  f o u n d  in r a t  se- 
r u m / / ,  ~.  The  e n z y m e  is supposed  to  be  secre ted  f rom 
s y m p a t h e t i c  ne rves  a n d  ad r ena l  m edu l l a  t o g e t h e r  w i t h  
n o r e p i n e p h r i n e  or  ep i neph r i ne  a n d  could be a n  i n d i c a t o r  
of the  a c t i v i t y  of p e r i p h e r a l  s y m p a t h e t i c  nerves .  To 

i nves t i ga t e  w h e t e r  t h e r e  is a n y  c h a n g e  in  t h e  ac t i v i t y  of 
p e r i p h e r a l  s y m p a t h e t i c  ne rves  in  S H  rats ,  t h e  ac t i v i t y  of 
s e rum dopamine- /~-hydroxylase  of S I t  r a t s  ha s  been  
c o m p a r e d  to t h a t  of n o r m o t e n s i v e  W i s t a r  ra ts .  

The  SII  r a t s  were 16 weeks old, w i t h  b lood  pressures  
be tween  160 and  200 m m H g .  N o r m o t e n s i v e  W i s t a r  r a t s  
of t he  same  age ra ised  in t h e  same condi t ions  were used 
as controls .  S e r u m  dopamine- f i -hydroxy lase  a c t i v i t y  was 
m e a s u r e d  b y  t he  r ad ioassay  of WEINSI~ILBOUM a n d  
AXELRODll. Blood  samples  were o b t a i n e d  f rom the  r a t s  
b y  d e c a p i t a t i n g  a n d  e x s a n g u i n a t i n g  t h e m  in to  a t e s t  t u b e  
k e p t  on  ice. Se rum was r e m o v e d  a f t e r  cen t r i fug ing  t he  
b lood  a t  10,000 •  for  10 rain.  To 0.5 m l  of s e rum were 
a d d e d  2 m i  of a s a t u r a t e d  a m m o n i u m  su lpha t e  so lu t ion  
(pH 6.7). The  m i x t u r e  was cen t r i fuged  a t  15,000 •  for  
15 rain.  T h e  p r ec ip i t a t e  was  dissolved in 0.5 ml  of 20 m M  
p o t a s s i u m  p h o s p h a t e  buffer  (pH 6.8) and  d ia lyzed  aga ins t  
11 of t h e  s ame  buf fe r  for 15 h. T h e  d ia lyzed  so lu t ion  was  
cen t r i fuged  a t  15,000 •  for  15 rain,  a n d  t h e  s u p e r n a t a n t  
was  a d j u s t e d  to  1.0 m l  w i t h  t h e  buffer .  Th i s  pa r t i a l  
i so la t ion  p rocedure  of dopamine- /%hydroxy lase  e l imina te s  
some endogenous  inh ib i to r s  a n d  pe rmi t s  t h e  d e t e r m i n a t i o n  
of t he  e n z y m e  a c t i v i t y  wh ich  is p r o p o r t i o n a l  to  t h e  
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a m o u n t  of the  enzyme.  Incuba t ion  mix tu r e  (310 ~zl) 
con ta ined :  enzyme,  100 ~zl; wa te r  100 ~l; 1 M Tris-HC1 
buffer,  p H  6.0 10 V1; 40 m M  ascorbic acid in t he  Tris 
buffer, 30 ~zl; 40 m M  sodium fumara te ,  30 ~1; 6 m M  
pargyline,  10 IA; 1 m M  CuSO~, 10 ~1; 30 m M  tyramine ,  
10 ~1; and catMase (5 mg crys ta ls  in 2 ml  Of water) ,  10 tzl. 
I ncuba t ion  was carried out  a t  37 ~ for 20 rain. Af ter  t he  
incubat ion  the  following reac t ion  mix tu res  were added:  
l M Tris-HC1 buffer,  p H  8.6, 80 ~zl; 0.5 m M  EDTA,  
20 ~1; pheny l e thano l amine -N-me thy l t r an s f e r a se  par t ia l ly  
purif ied f rom bovine adrena l  medul la  by  the  m e t h o d  of 
CON~X~T and K I R S H ~ R  ~a (0.17 nmole s /min /mg  protein ,  
12 mg/ml) ,  10 ~1; S-adenosylmethionine-(methyl-C~a) ,  
10 V1 (0.1 ~zCi, 1.8 nmoles).  The incuba t ion  was con t inued  
fu r ther  for 30 min  at  37 ~ The radioact ive  N-me thy l -  
oc topamine  formed was ex t r ac t ed  into to luene- isoamyl  
alcohol (3:2, v/v) and  counted.  Boiled enzyme (95~ 
5 min) was used for the  b lank  incubat ion.  Octopamine,  
0.4 nmole,  was  added  into a react ion mix tu r e  as an 
in te rna l  s t andard .  

The resul ts  are shown in the  Table.  Serum dopamine-f l -  
hyd roxy la se  act ivi t ies  of male  or female SH ra t s  were 
s l ight ly  lower t h a n  those  of no rmotens ive  male  or female 
Wis t a r  rats,  bu t  the  differences were no t  s ta t is t ica l ly  
significant.  The enzyme  act ivi t ies  of female ra ts  of 
no rmotens ive  Wis t a r  or SH s t ra ins  were s l ight ly lower 
t han  those  of male  ra t s  of no rmotens ive  Wis t a r  or SH 
strains,  b u t  the  differences were no t  s ta t is t ica l ly  signifi- 
cant .  The resul ts  suggest  t h a t  the  increase in dopamine-  
f l -hydroxylase  in adrenal  glands of SH ra ts  ~ does no t  
cause the  e levat ion  of the  level of the  se rum enzyme  and  

Serum dopamine-fl-hydroxylase activity of normotensive wistar rats 
and spontaneously hypertensive rats 

Enzyme activity Normotensive Spontaneously 
wistar rats hypertensive rats 

Male (numbers) (5) (9) 
pmoles/min/mlserum-4-S.E.M. 76 4-17 52 n~-12 
pmoles/min/mgprotein• 1.74- 0.3 1.1~ 0.3 

Female (numbers) (5) (8) 
pmoIes[min[mlsernm4-S.E.M. 58 :J:22 47 :~: 9 
pmoles/min[mgprotein~S.E.M. 1.0-4- 0.4 1,0:~_ 0.2 

t h a t  the  ra te  of secret ion of the  enzyme f rom the  per iphe-  
ral  s y m p a t h e t i c  nerves  of SH ra ts  m a y  no t  be d i f ferent  
f rom t h a t  of no rmotens ive  Wis t a r  ra t s  ~4. 

Zusammen/assung. Es wird  gezeigt, dass die Dopamin-  
f l -Hydroxylase-Akt iv i t~ t  im Serum bei s p o n t an  hyper -  
ton ischen  R a t t e n  im Vergleich zu n o r m o t o n e n  Kont ro l len  
n ieh t  ve r~nder t  ist. 
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T h e  Af f in i ty  of  M i t o c h o n d r i a  for  Ca ++ 

I t  has  been shown t h a t  the  t r a n s p o r t  of Ca ++ and  the  
phosphory la t ion  of A D P  in mi tochondr i a  are a l t e rna t ive  
processes 1. I t  is thus  reasonable  to  suggest  t h a t  t he  
former  m a y  be a means  of regula t ing  the  concen t ra t ion  of 
Ca ++ in the  cytosol,  and affect ing a n u m b e r  of Ca++ 
d e p e n d e n t  react ions.  Among  these,  the  con t rac t ion  and  
re laxa t ion  of hea r t  is par t i cu la r ly  impor t an t .  Indeed,  
whereas  the  role of t he  sarcoplasmic re t icu lum (SR) in 
the  con t rac t ion  and re laxa t ion  of fas t  skeletal  muscle  
seems well es tab l i shed  2-4, several  l ines of evidence po in t  
to  its inefficiency in cardiac muscle,  and indica te  t h a t  
mi tochondr i a  could p lay  a role in tile process.  In  hear t ,  
SR  is poor ly  developed,  and has a ve ry  l imi ted  capabi l i ty  
for Ca++ t ranspor t* .  

Mitochondria ,  on the  o ther  hand ,  are ve ry  abundan t ,  
and  are  capable  of eff icient  Ca++ t r a n s p o r t  b o t h  in 
v i t ro  6-8 and  in vivo% An i m p o r t a n t  factor  in assessing 
the i r  possible role in the  re laxa t ion  and  con t rac t ion  of 
hea r t  is the i r  af f in i ty  for Ca++. Since con t rac t ion  begins 
when  the  free Ca ++ concen t ra t ion  in t he  sarcoplasm 
approaches  10-TM, mi tochondr i a  m u s t  be able to  t ake  up 
Ca ++ wi th  reasonable  efficiency at  concen t ra t ions  no t  far 
r emo v ed  f rom th is  level. Most  m e a s u r e m e n t s  of the  mito-  
chondr ia l  Km for Ca++, based  on the  shif t  of t he  redox  
s ta te  of cy toch rome  b, or on the  ra te  of 02 consumpt ion ,  
have,  however,  y ie lded figures a round  5 • 10-~M 10, 
clearly incons i s ten t  wi th  a role in hea r t  re laxat ion.  
However ,  since the  up take  of Ca++ by  mi tochondr i a  is 


