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Di f fe ren t  t i ssues  gave  d i f fe rent  degrees of f luorescence 
a n d  homologous  sys tems  usua l ly  gave  a g rea t e r  degree 
of f luorescence t h a n  in terspeeies  react ions .  This  m i g h t  
be exp la ined  on  t he  basis  of s l ight  dif ferences  in  an t igen ic  
re la t ion ,  such  as those  w i t h i n  var ious  v i rus  s t r a in s  w h e n  
c u l t i v a t e d  in d i f fe ren t  m a m m a l i a n  t issues;  or, m i g h t  be 
a t t r i b u t e d  to  differences  in the  viruses,  n o t w i t h s t a n d i n g  
an t igen ic  s imilar i t ies .  

Zusammen/assung. A n t i k 6 r p e r  bei genesenden  M/tusen 
n a c h  I n f e k t i o n  m i t  Leuk~mie -Vi ren  (S-63) erzeugt ,  zeigen 
eine K r e u z r e a k t i o n  m i t  den  Leuk/~mie-All t igenen aus  
R inder -  u n d  M e n s c h e n s e r u m  und  Gewebe.  Diese Be funde  

sp rechen  dafiir,  dass  die V i ren -An t igene  in den  drei  
S y s t e m e n  s e h r / i h n l i c h  sind. 
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The  Convers ion  of H3-Tyros ine  to H3-DOPA in 
the Adrenal  Glands under in vivo Condit ions  

R e c e n t l y  UDENFRIEND et  al. ~ 3 were able  to  d e m o n -  
s t r a t e  the  f o r m a t i o n  of D O P A  b y  i n c u b a t i n g  t issue slices 
of adrena l s  and  h o m o g e n a t e s  of ad rena l  medu l l a  a n d  of 
b ra in  w i th  r ad ioac t ive  tyrosine .  F u r t h e r m o r e  t h e y  could 
show the  D O P A  f o r m a t i o n  b y  an  in v i t ro  s y s t e m  wi th  
pur i f ied  ty ros ine  hydroxy lase ,  Th i s  p a p e r  d e m o n s t r a t e s  
the  syn thes i s  of D O P A  unde r  in v ivo  condi t ions .  

Domes t ic  fowl and  ca ts  were in jec ted  w i th  H~-3, 5-L- 
tyrosine. (30,000 mc/mM) 4, 100 mc/kg,  i n t r a v e n o u s l y  in 
u r e t h a n  (1 g/kg) and  e the r  anaes thes is ,  respect ively .  The  
an imal s  were decap i t a t ed  20 min  a f te r  in jec t ion .  The  
D O P A  deca rboxy la se  was i nh ib i t ed  with 100 m g / k g  
NSD-1034  ( N - m e t h y l - N - ( 3 - h y d r o x y b e n z y l ) h y d r a z i n e  di- 
h y d r o g e n  p h o s p h a t e )  a in some of the  an i m a l s  by  i.v. 
in jec t ion  20 min  before ty ros ine  inject ion.  A b o u t  1 g of 
var ious  o rgans  (adrenal  glands,  b r a i n  s tem,  hea r t ,  l iver,  
k idney,  spleen, panc reas  and  blood) were homogen ized  
w i th  4 ml water ,  to which  was added  1 mg each  of car r ie r  
tyros ine ,  DOPA,  dopamine ,  norep inephr ine ,  ep i neph r ine  
and  g lu tamic  acid. The  acid soluble f rac t ion  was isola ted 
w i t h  t r i ch loroace t ic  acid according  to the  SCH~alDT- 
THANNHAUSER m e t h o d  6. The  isola t ion of H 3- D O PA was 
carr ied ou t  in t he  fol lowing way :  Af ter  e x t r a c t i o n  of the  
t r i ch loroace t ic  acid w i t h  e thy l  ace t a t e  es ter  the  acid 
soluble c o m p o u n d s  were f r ac t i ona t ed  b y  h igh -vo l t age  
p a p e r  e lec t rophores i s  (buffer :  pyr id ine /g lac ia l  acet ic  
ac id /water ,  4 : 1 : 4 7  v/v,  p H  5.1, f i e ld - s t r eng th  40 V/cm,  
t -- - -8  ~ 180 m i n ;  pape r :  Schle icher  and  Schfill 2043 b 
Mgl., washed) .  The  t y r o s i n e - D O P A - s p o t  was e lua ted  and  
descending  c h r o m a t o g r a p h y  was car r ied  ou t  in n -bu-  
t ano l /g lac ia l  acet ic  ac id /wa te r  (4 :1 :5 ,  organic  phase,  
SO~-a tmosphere ;  pape r :  Schleicher  and  Schiil l  2043 b 
Mgl.). Th i s  s y s t e m  sepa ra t ed  ty ros ine  f rom D O P A .  The  
D O P A - s p o t  was  e lua ted  again,  and  D O P A  was charac-  
ter ized b y  i ts  complex  wi th  boric acid in h igh -vo l t age  
p a p e r  e lec t rophores i s  (buffer:  boric  ac id / sod iu ln  hy-  
d rox ide /wate r ,  155: 16:5 g/g/1, p H  8.0, f i e ld - s t r eng th  80 
V/cm,  t -  - - 8  ~ 60 min ;  paper :  Schle icher  and  Schtil l  
2043 b Mgl.). W i t h  th i s  p rocedure  i t  was possible  to re- 
cover  74.3 i 3.6% of added  Ha-5-L-DOPA. All the  
solut ions  were p r epa red  w i th  oxygen-free  water .  Rad io-  
a c t i v i t y  was measu red  b y  l iquid sc in t i l la t ion  c o u n t i n g  
(Tri-Carb,  E X  314) 7,s. In  expe r i m en t s  w i th  cats ,  speci- 
mens  of e f f luen t  venous  b lood f rom the  ad rena l s  were 

t a k e n  a t  d i f fe rent  t imes  a f t e r  H3- tyros ine  inject ion.  Th i s  
was pe r fo rmed  by  p r e p a r i n g  a sac f rom v. c a v a  inferior,  
in to  which  only  venous  b lood f rom the  ad rena l s  empt ied .  
All o the r  ve ins  of th i s  region were l igatured.  Deta i l s  of t he  
m e t h o d s  will be pub l i shed  elsewhere.  

The  Tab le  shows t he  c o n t e n t  of H3-DOPA in the  acid 
soluble f rac t ion  of ad rena l s  and  b r a i n  s t em of domes t ic  
fowl and  of ca t s  20 mil l  a f t e r  i_v. in jec t ion  of H~-3, 5-L- 
tyrosine.  Rad ioac t i ve  D O P A  could be found  in t he  
adrena l s  a f t e r  i nh ib i t i on  of the  D O P A  deca rboxy lase  b y  
NSD-1034.  In  domes t i c  fowl H3-DOPA rep re sen t ed  
3.95% and  in cats  5 .09% of the  t o t a l  r ad ioac t iv i ty .  Since 
H~-3, 5-1--tyrosine loses 50% of i ts t r i t i u m  label  d u r i n g  
convers ion  in to  H3-5-L-DOPA, the  c o n t e n t  of label led  
D O P A  would be  a p p r o x i m a t e l y  twice as large as in t he  
Table  if a ty ros ine  label led  a t  a d i f fe rent  pos i t ion  were 
used. Ne i t he r  in the  b ra in  s t e m  no r  in a n y  o t h e r  o rgan  
inves t iga ted ,  could r ad ioac t ive  D O P A  be de tec ted ,  n o t  
even  a f te r  i nh ib i t i on  of D O P A  decarboxylase .  Large  
a m o u n t s  of r ad ioac t ive  ca t echo lamines  were i so la ted  
f rom adrena l s  in e x p e r i m e n t s  w i t h o u t  NSD-1034.  The  
m a j o r  p a r t  ( abou t  80%)  of these  ca t echo l amines  was H ~- 
dopamil le .  The  HS-ca techo lamine  c o n t e n t  in ad rena l s  of 
domes t ic  fowl was s ign i f i can t ly  h igher  t h a n  in cats.  Th i s  
is exp la ined  b y  the  h i g h e r  pe rcen tage  of ch romaf f ine  
t issue in adrena l s  of fowl 9. H a - t y r a m i n e  was a b s e n t  f rom 
all o rgans  e x a m i n e d  ( <  0.005 /~g/g wet  tissue)10 

The  F igure  p resen t s  the  c o n c e n t r a t i o n s  of H~- tyros ine  
and  H3-DOPA (>c/ml) in  the  venous  b lood of t he  ad rena l s  
of ca t  be tween  1 and  18 min  a f te r  i.v. in jec t ion  of radio-  
ac t ive  tyros ine .  Most  of the  D O P A  formed  in t he  ad rena l s  
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w a s  sec re ted  i n to  the  v e n o u s  b lood,  a n d  on ly  a b o u t  5% 
of t h e  t o t a l  a m o u n t  w a s  de t ec t ed  in t he  g l and  a t  t h e  end  
of  t h e  e x p e r i m e n t s .  C o n t r a r y  to  th i s  resu l t ,  we fai led to  
de t ec t  H 3 - D O P A  ill t h e  b lood  f r o m  a n y  o t h e r  o rgan .  

T h o u g h  s o m e  a u t h o r s  n-x~ could  f ind D O P A  in a d r e n a l  
g lands ,  o t h e r  i n v e s t i g a t o r s  fai led to  de t ec t  i t  9,~4,~5. O n  
t h e  o t h e r  h a n d ,  t h e  o c c u r r e n c e  of D O P A  in p h a e o c h r o m o -  
c y t o m a  t i s sue  le~,7 a n d  in u r ine  of  p a t i e n t s  w i t h  n e u r o -  
b l a s t o m a  is-20 could  be  a sce r t a ined .  E v e n  b y  u s ing  h i g h l y  
sens i t ive  r a d i o a c t i v e  m e t h o d s ,  we could  de t ec t  D O P A  in 
a d r e n a l s  o n l y  a f t e r  i n h i b i t i o n  of t h e  D O P A  d e c a r b o x y l a s e .  
NAGATSI: et  al. ~ m e a s u r e d  t h e  t y r o s i n e  h y d r o x y l a s e  ac- 
t i v i t y  in t he  b r a i n  s t em,  w h i c h  w a s  in t h e  s a m e  r a n g e  as  

Content of Hz-DOPA 20 min after i.v. injection of H3-tyrosine 

NSD- Organs % of total radioactivity ~ 
1034 
inhibition Tyrosine Cateehol- DOPA 

amines 

in t he  a d r e n a l  g lands .  C o n t r a r y  to  t h i s  r e su l t  we failed to  
d e m o n s t r a t e  t h e  D O P A  f o r m a t i o n  in b r a i n  s t e m  u n d e r  
in v ivo  cond i t ions .  ANTON et  al. 20 were  also unsucces s fu l  
in  f i nd ing  D O P A  in t h e  b r a i n  s t e m  b y  a f l u o r o m e t r i c  
m e t h o d .  

Bes ides  i ts  occu r r ence  in  c h r o m a f f i n e  t i ssue ,  D O P A  is 
a n  i n t e r m e d i a t e  in m e l a n i n  b i o s y n t h e s i s  ~-1-24. U n d e r  in 
v ivo  c o n d i t i o n s  we r e c e n t l y  succeeded  in d e m o n s t r a t i n g  
t h e  D O P A  f o r m a t i o n  f r o m  t y r o s i n e  in m o u s e  m e l a n o m a s  
w i t h  a m e t h o d  s imi l a r  to  t h a t  desc r ibed  in th i s  p a p e r  25. 

No  a p p r e c i a b l e  a m o u n t  of  D O P A  can  be s to red  in t h e  
medu l l a ,  b e c a u s e  m o r e  t h a n  90% of t h e  H 3 - D O P A  w a s  
de t ec t ed  in t he  v e n o u s  b lood  of t h e  g land.  Th i s  r e su l t  
s h o w s  t h a t  t he  ca techo l  c o n f i g u r a t i o n  is n o t  of chief im-  
p o r t a n c e  in  t he  b i n d i n g  of c a t e c h o l a m i n e s ,  as  a l r e a d y  
s u g g e s t e d  b y  WEINER a n d  JARDETZKY 26. T h e  q u a n t i t y  
of H 3 - D O P A  ( D O P A - e f f l u e n t  + D O P A  in the  g land)  
f o r m e d  in t h e  ad r ena l s  of a n i m a l s  t r e a t e d  w i t h  N S D - 1 0 3 4  
w a s  in t h e  s a m e  r a n g e  as t h e  q u a n t i t y  of H3-ca techol  - 
a m i n e s  f o r m e d  w i t h o u t  D O P A  d e c a r b o x y l a s e  inh ib i t ion .  
T h i s  i nd ica t e s  t h a t  N S D - 1 0 3 4  does  n o t  in f luence  t h e  
t y r o s i n e  h y d r o x y l a s e  activity27. 

Domestic 
fowl 

Cat 

+ 

Adrenals 34.9 49.8 0.17 
Brain stein 80.2 0.3 0.07 

Adrenals 82.1 0.3 3.95 
Brain stem 92.2 0.01 0.15 

Adrenals 46.8 24.7 0.53 
Brain stem 95.0 2.8 0.29 

Adrenals 93.9 0.01 5.09 
Brain stem 97.0 0.00 0.49 

Zusarnmenfassung. N a c h  i.v. I n j e k t i o n  v o n  H a - T y r o s i n  
u n d  B l o c k u n g  der  D O P A - D e k a r b o x y l a s e  w u r d e  H ~ - D O P A  
in den  N e b e n n i e r e n  y o n  H / i h n c h e n  u n d  K a t z e n  m i t  Hilfe  
e iner  K o m b i n a t i o n  v o n  p a p i e r h o c h s p a n n u n g s e l e k t r o -  
p h o r e t i s c h e n  u n d  c h r o m a t o g r a p h i s c h e n  M e t h o d e n  n a c h -  
gewiesen.  I n  a n d e r e n  O r g a n e n  w a r  da ge ge n  H 3 - D O P A  
n i c h t  n a c h w e i s b a r .  Bei  den  K a t z e n  k o n n t e  gezeigt  wer -  
den,  dass  H 3 - D O P A  in den  N e b e n n i e r e n  n i c h t  gespe icher t ,  
s o n d e r n  z u m  w e i t a u s  i i be r w iegende n  Tell  an  d i s  ven6se  
B l u t  a b g e g e b e n  wird.  

Mean values from 2 animals. The total radioactivity of the acid- 
soluble fraction after extraction of the trichloroacetic acid with 
ethyl acetate ester and evaporating to dryness was put at 100%. 

K. HEMPEL a n d  H.  F. K. MXNNL 

Insti tut  /fir Medizinische [sotopen/orschung der 
Universitiit Kdln (German),), M a y  13, 1966. 

Tyrosine 00PA 
160 

140 

120 

100 

80 

& 6O 

~ 4O 

i 

ine 

0 0 1  , i , I , i i , I i , i i I , i i , [ 

5 10 15 20 

Hin after i.v.injection of k-tyrosine-3.5-SH2 

Concentrations of H3-tyrosine and Hs-DOPA in the venous blood of 
the adrenals of eat as a function of time after i.v. injection of 100 
me/kg H~-3,5-L-tyrosine. Inhibition of DOPA decarboxylase with 

NSD-1034 (100 mg/kg). 
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