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U m  fes tzus te l len ,  inwiefern  die Aminos~iuree inbau-  
f / ihigkei t  in  z e r s t 6 r t e n  Ze l lke rnen  e r h a l t e n  b le ib t ,  w u r d e n  
die Zel lkerne  m e c h a n i s c h  aufgesch lossen  u n d  m i t  14C- 
m a r k i e r t e n  A m i n o s ~ u r e n  u n d  Glucose n n t e r  den  ob igen  
B e d i n g u n g e n  i n k u b i e r t ,  d a n n  f r a k t i o n i e r t  u n d  die R a d i o -  
a k t i v i t ~ t  d e r  P r o t e i n f r a k t i o n e n  gemessen.  Die  Messwer te  
s ind  in  Tabe l l e  I ]3 zu sehen .  

XVie aus  Tabe t l e  I zu e r sehen  ist,  h a b e n  ze r s t6 r t e  Zell- 
k e r n e  u n t e r  d e n  ob igen  B e d i n g u n g e n  ih re  F/ ih igkei t ,  
A m i n o s ~ u r e n  e i n z u b a u e n ,  n i c h t  e ingebt iss t .  Diese r  B e f u n d  
weis t  e i n d e u t i g  au f  das  I n t a k t b l e i b e n  des  g l yko l y t i s chen  
Sys t ems  h in .  B e m e r k e n s w e r t  i s t  a u c h  die  h 6 h e r e  E i n b a u -  
i n t e n s i t ~ t  z e r s t 6 r t e r  Zel lkerne  i m  Verg le ich  m i t  d e n  un -  
besch / id ig ten  K e r n e n .  Diesen  B e f u n d  k o n n t e  m a n  m i t  de r  
E n t f e r n u n g  e ine r  Bar r ie re ,  die w a h r s c h e i n l i c h  die Ze l lkern-  
m e m b r a n  den  A m i n o s ~ u r e n  gegeni iber  da r s t e l l t ,  in  Zu-  
s a m m e n h a n g  b r ingen .  Die  gr6ss te  R a d i o a k t i v i t ~ t  w a r  in  
be iden  F~l len  in  d e n  R N P - P a r t i k e l n  u n d  i m  ~ b e r s t e h e n -  
den  fes tzuste l len .  

W e i t e r h i n  wurde  u n t e r s u c h t ,  inwiefern  die A n w e s e n h e i t  
a l ler  dre i  Z e l l k e r n f r a k t i o n e n  zu r  P r o t e i n s y n t h e s e  no t -  
wend ig  ist.  Die R N P - P a r t i k e l  w u r d e n  z u s a m m e n  m i t  
Glucose,  m a r k i e r t e n  A m i nos / t u r en  u n d  d e m  Zel lkern i iber -  

Tab. II. Einbau 14C-markierter Aminos~uren in die RNP-Partikel in 
Anwesenheit des Zellkernfiberstandes und in den Zellkernfiberstand 

allein 

Fraktion Impulselmin/mg Protein 
Inkubationszeit in min 

I 10 '20 40 
RNP-Partikel 48 85 113 148 
Zellkernfiberstand 276 301 506 407 

Zusammensetzung yon 10 ml Inkubationsmischung: 1,5 ml in 0,l M 
Phosphatpuffer, bei pH 7,3 suspendierte RNP-Partikel (11 mg El- 
weiss), 5,4 ml Uberstand (6,5 mg Eiweiss), 2,1 ml 0,1 M Glucose mit 
7,9 mg NaC1, 1 ml 14C-markierte Aminos~uren (13,5 ~tc). Dieselbe 
Zusammensetzung hatte auch der Zellkerniiberstandansatz, jedoch 
ohne die RNP-Suspension. Inkubiert wurde bei 37 ° in offenen 
Reagenzgl~sern. In den entnommenen Proben wurdeu die RNP- 
Partikel nach vorheriger dreimaliger Verdfinnung mit 0,25 M Rohr- 
zuckerl6sung unter Zusatz yon nicht-radioaktiven Aminos~iuren ab- 
zentrifugiert. 

s t a n d  inkub ie r t .  U n t e r  d e n s e l b e n  B e d i n g u n g e n  w u r d e  
a u c h  das  U b e r s t e h e n d e  ohne  die t ib r igen  F r a k t i o n e n  in-  
kub i e r t .  Die  Messwer te  s ind  in Tabe l le  I I  zu sehen.  

Aus  den  e r h a l t e n e n  R e s u l t a t e n  k a n n  m a n  schl iessen,  
dass  z u m  E i n b a u  de r  A m i n o s ~ u r e n  in Ze l lke rnp ro t e ine  
n i c h t  u n b e d i n g t  s~mt l i che  Z e l l k e r n b e s t a n d t e i l e  n o t w e n d i g  
s ind.  Die  P r o t e i n s y n t h e s e  in  d e n  R N P - P a r t i k e l n  e r fo lg t  
s c h o n  in  A n w e s e n h e i t  des  Ze l lke rn i ibe r s t andes ,  we lche r  - 
wie wei te re  V e r s u c h e  e r g a b e n -  m i t  d e m  c y t o p l a s m a t i s c h e n  
~ b e r s t a n d  e r s e t z t  w e r d e n  k a n n .  \Vie aus  Tabe l l e  I I  zu 
e r s ehen  ist,  b a u t  a u c h  de r  Z e l l k e r n t i b e r s t a n d  n a c h  E n t -  
f e r n u n g  de r  R N P - P a r t i k e l  Aminos/~uren m i t  grosser  In -  
t ens i t / i t  in  die P r o t e i n e  ein.  O b w o h l  m a n  d iesen  E i n b a u  
a u c h  au f  e ine u n v o l l k o m m e n e  A b s c h e i d u n g  de r  R N P -  
P a r t i k e l  zur t ickf i ih ren  k 6 n n t e ,  so weis t  d o c h  die w e i t a u s  
gr6ssere  A k t i v i t / i t  des  l ~ b e r s t a n d e s  gegen i ibe r  de r  de r  
R N P - P a r t i k e l  au f  e inen  e n g e n  Z u s a m m e n h a n g  de r  Akt i -  
v i tAt  m i t  den  16slichen P r o t e i n e n  hin .  Diese r  B e f u n d  
s t i m m t  g u t  i ibere in  m i t  den  R e s u l t a t e n  y o n  KALF u n d  
SI~PSON, a n h a n d  we lche r  de r  O b e r s t a n d  y o n  z e r s t 6 r t e n  
M i t o c h o n d r i e n  n a c h  a c h t s t f i n d i g e m  Zen t r i fug i e r en  be i  
1 0 5 0 0 0 g  die F A h i g k e i t  besass ,  r a d i o a k t i v e s  Va l in  i m  
Ver l au f  y o n  e in  p a a r  S t u n d e n  in P r o t e i n e  e i n z u b a u e n  7. 

U n s e r e  Ve r suche  weisen d a r a u f  h in ,  dass  die d u r c h  Zen-  
t r i fug ie ren  ze r s t6 r tev  Lebe rze l lke rne  e r h a l t e n e n  R N P -  
P a r t i k e l  f/ihig s ind  Aminos / i u r en  in  e inem zel l i re ien 
S y s t e m  in P r o t e i n e  e i n z u b a u e n .  A u s s e r d e m  d e u t e n  sie 
a u c h  au f  das  V o r h a n d e n s e i n  eines 16slichen S y s t e m s  in  
den  K e r n e n  h in ,  das  f/thig ist, die P r o t e i n s y n t h e s e  in  Ab-  
w e s e n h e i t  d e r  P a r t i k e l  du rchzu f t i h r en .  

Summary. T h e  i n c o r p o r a t i o n  of 14C-amino ac ids  i n to  
r i b o n u c l e o p r o t e i d  pa r t i c l e s  o b t a i n e d  b y  d i f f e ren t i a l  
c e n t r i f u g a t i o n  of m e c h a n i c a l l y  d i s i n t e g r a t e d  l iver  cell 
nuc le i  was  d e m o n s t r a t e d  in vitro. N u c l e a r  s u p e r n a t a n t  
r evea led  also v e r y  r e m a r k a b l e  i nco rpo ra t i on .  

P, SZAFRA~SKI und  H.  WEHR 

Institut liar Biochemie und Biophysih, Polnische A kademie 
der Wissenscha/ten und Lehrstuhl /i~r physiologische Chemie, 
Medizinische Hochschule, Warschau (Polen), 76. Januar 
1961. 

7 G. F. KALF und M. V. SIMPSON, J. biol. Chem. 234, 2943 (1959). 

Studies  on E n z y m i c  f l -Hydroxy la t ion  of Pheny l -  
ethyl  A m i n e s  1 

I t  h a s  p rev ious ly  b e e n  r epo r t ed  t h a t  s eve ra l  p h e n y l -  
e t h y l a m i n e s  i n h i b i t  t he  c o n v e r s i o n  of d o p a m i n e  to  nor -  
ep inephr ine ,  b y  dopamine- f l -ox idase .  I n  o rde r  to  e s t a b l i s h  
t h e  n a t u r e  of t h e  i nh ib i t i on ,  t h r e e  of t h e  amines ,  n a m e l y  
p h e n y l e t h y l a m i n e ,  3 - m e t h o x y d o p a m i n e ,  a n d  dl-p-hydroxy- 
a - m e t h y l p h e n y l - 4 - e t h y l a m i n e  ( p - h y d r o x y a m p h e t a m i n e )  
were  i n v e s t i g a t e d  as poss ib le  s u b s t r a t e s  of dopamine- f l -  
oxidase .  These  a m i n e s  were  a d d e d  to  a m i x t u r e  w h i c h  
c o n t a i n e d  t h e  fo l towihg t o m p o n e n t s  (in tz~l): p o t a s s i u m  
p h o s p h a t e  buffer ,  p H  6.4, 100;  ( 1 - m e t h y l - 2 - p h e n y l ) - e t h y l  
h y d r a z i n e  hydroch lo r ide ,  1.3; ascorb ic  acid,  6;  f u m a r i c  
acid,  10; A T P ,  12.5, To t h i s  m i x t u r e  0.2 ml  of t he  e n z y m e  
was  a d d e d  * a n d  t he  f ina l  v o l u m e  was a d j u s t e d  w i t h  
p h o s p h a t e  bu f f e r  p H  6.4 to  1 ml.  T he  r eac t ion  m i x t u r e  
was  i n c u b a t e d  for 20 m i n  a t  37°C us ing  a i r  as a gas phase .  
A t  t he  end  of t h e  pe r iod  of t h e  i n c u b a t i o n ,  t he  r eac t i on  

was  s t o p p e d  b y  t he  a d d i t i o n  of 0.5 ml  of 3 %  t r ich loro-  
ace t ic  acid.  T h e  p r e c i p i t a t e d  p r o t e i n s  were  r e m o v e d  b y  
c e n t r i f u g a t i o n  a n d  t h e  s u p e r n a t a n t  f luid was  a s sayed  for  
t h e  r e a c t i o n  p r o d u c t s .  

Hydroxylation o/ Phenylethylamine. The  dep ro t e in i zed  
i n c u b a t i o n  m i x t u r e  wh ich  c o n t a i n e d  p h e n y l e t h y l a m i n e  
as  a s u b s t r a t e  was  passed  t h r o u g h  a Dowex-50  H +  
c o l u m n  a n d  t h e  a b s o r b e d  a m i n e s  were  e lu t ed  w i t h  3 N  
NH4OH.  A f t e r  e v a p o r a t i o n  in  v a c u u m ,  t h e  r e s idue  was  
s u b m i t t e d  to  two  d i m e n s i o n a l  c h r o m a t o g r a p h y  u s i n g  
b u t a n o l  ace t ic  ac id  a n d  i sopropy l  a l coho l - aqueous  a m o n i a  
as  s o l v e n t  sys tems .  A spo t  h a v i n g  t h e  s a m e  R f  v a l u e  a n d  
y ie ld ing  t h e  s a m e  color  r e a c t i o n  w i t h  n i n h y d r i n  as  a u t h e n -  
t i c  p h e n y l e t h a n o l a m i n e  was  o b t a i n e d  (Table) .  

a This work was supported by grants from the National Institutes of 
Health. 
The enzyme was prepared by the method of E. Y. LEV1N et al. ~ but 
thc purification on calcium phosphate gel was omitted. 



448 Br~ves communications - Kurze Mitteilungen EXPERIENTIA XVIIll0 

Hydroxylation o~ 3-Methoxy-H 3 dopamineL T h e  de-  
p ro t e in i zed  i n c u b a t i o n  m i x t u r e  w h i c h  c o n t a i n e d  3 - m e th -  
o x y - H  a d o p a m i n e  as  a s u b s t r a t e  was  a d j u s t e d  to  p H  4 a n d  
t h e  a m i n e s  p r e s e n t  in  t h e  m i x t u r e  were  s e p a r a t e d  as  
p r e v i o u s l y  descr ibed% T h e  a c e t y l a t e d  a m i n e s  were  
c h r o m a t o g r a p h e d  in  t h e  B u s h  C s o l v e n t  s y s t e m  a n d  were  
s c a n n e d  for  r a d i o a c t i v e  zones. T w o  r a d i o a c t i v e  zones  
were  de t ec t ed .  One  r a d i o a c t i v e  zone h a d  t h e  s ame  m o b i l i t y  
as  a c e t y l a t e d  3 - m e t h o x y  dopamine ,  a n d  t h e  o t h e r  as 
a c e t y l a t e d  3 - m e t h o x y  n o r e p i n e p h r i n e .  T he  r a d i o a c t i v e  
zone  w i t h  t h e  s ame  m o b i l i t y  as 3 - m e t h o x y - n o r e p i n e p h r i n e  
was  e tu ted  a n d  d i lu t ed  w i t h  n o n - r a d i o a c t i v e  a c e t y l a t e d  
3 - m e t h o x y  n o r e p i n e p h r i n e  a n d  r e c h r o m a t o g r a p h e d  in t i le  
B u s h  C so lven t  sys tem.  Al l , the  r a d i o a c t i v i t y  was  f o u n d  to  
be  assoc ia ted  w i t h  a c e t y l a t e d  3 - m e t h o x y  no r ep i neph r ine ,  

Hydroxylation o/ Hydroxyamphetamine. T h e  a m i n e s  
p r e s e n t  in  t he  dep ro t e in i zed  i n c u b a t i o n  m i x t u r e  w h i c h  
c o n t a i n e d  h y d r o x y a m p h e t a m i n e  as a s u b s t r a t e  were 
a c e t y l a t e d  a n d  s u b s e q u e n t l y  c h r o m a t o g r a p h e d  in  t he  
B u s h  C s o l v e n t  sys tem.  A spo t  h a v i n g  t h e  s ame  RI  v a l u e  
a n d  y ie ld ing  t h e  s ame  color  w i t h  d iazo t i zed  su l fan i l ic  acid 
as  a u t h e n t i c  p - h y d r o x y p h e n y l  p r o p a n o l a m i n e  was  ob-  
t a i n e d  (Table) .  

Chromatographic separation of substrate from enzymatic formed 
fl-hydroxylated product 

Substrate Product Rf value Color reaction on 
paper 

Substrate Product Substrate Product 

Phenylcthyl phenyl- 0.63 a 0.55n brown blue 
amine ethanol 

amine (0¢- 
phenylfl- 
amino 
ethanol) 
8-methoxy- 0.9 b 0.4~ b -- -- 
H a norepi- 
nephrine 
dLp-hydroxy- 0.75 ~ 0.31 b red yellow 
~z-methyl- 
phenyl-fl- 
amino 
ethanol 

3-methoxy-H a 
dopamine 

dl-p-h ydro x y- 
~-methyI- 
phenylethyl- 
amine (p- 
hydroxy- 
amphetamine) 

The solvent system was butanol acetic acid water, 
The acetylated compounds were chromatographed in the 'C' 
solvent system of Bustle.  

The  in vitro f l - hyd roxy l a t i on  of p h e n y l e t h y l a m i n e ,  3- 
m e t h o x y  d o p a m i n e  a n d  p - h y d r o x y a m p h e t a m i n e  m a y  also 
occur  in vivo a n d  r e p r e s e n t  a n  i m p o r t a n t  m e t a b o l i c  p a t h  
for  these  c o m p o u n d s .  I t  is poss ible  t h a t  t h e  p h a r m a c o -  
logical  a c t i v i t y  of p h e n y l e t h y l a m i n e  a n d  p - h y d r o x y -  
a m p h e t a m i n e  is a r e s u l t  of t h e  f l - h y d r o x y l a t i o n  of t he se  
c o m p o u n d s  to t h e  c o r r e s p o n d i n g  h y d r o x y  de r iva t ives .  
I n  t h i s  c o n n e c t i o n  i t  m a y  be  i n t e r e s t i n g  to  r e p o r t  t h a t  r a t s  
p r e t r e a t e d  w i t h  ip ronaz id  and  t h e n  t r e a t e d  w i t h  p h e n y l -  
e t h a n o l a m i n e  or  w i t h  p h e n y l e t h y l a m i n e  show severe  ex- 
c i t a t ion .  

A l t h o u g h  t he  conve r s ion  of 3 - m e t h o x y  d o p a m i n e  to  3 
m e t h o x y - n o r e p i n e p h f i n e  occurs  t o  a lesser degree  t h a n  t h e  
c o n v e r s i o n  of d o p a m i n e  to n o r e p i n e p h r i n e  7 i t  is poss ible  
t h a t  some  of t h e  3 - m e t h o x y  n o r e p i n e p h r i n e  fo rmed  in vivo 
der ives  f rom the  3 - m e t h o x y  d o p a m i n e  a n d  n o t  as pre-  
v ious ly  a s s u m e d  on ly  f rom uo rep inephr ine .  

Since i t  h a s  been  p rev ious ly  s h o w n  t h a t  a m p h e t a m i n e  
l ike p - h y d r o x y a m p h e t a m i n e  i n h i b i t s  t he  conve r s ion  of 
d o p a m i n e  to  n o r e p i n e p h r i n e  s i t  m a y  be  a s s u m e d  the re fo re  
t h a t  a m p h e t a m i n e  is also a s u b s t r a t e  of d o p a m i n e  fl- 
oxidase.  

F ina l ly ,  t h e  p r e s e n t  f ind ings  show t h a t  a qu ino id  
s t r u c t u r e  is n o t  a r e q u i r e m e n t  for  enzymic  f l -hydroxyl -  
a t ion ,  a n d  there fore ,  in  i t s  b iogenes is  n o r e p i n e p h r i n e  need  
n o t  pass  t h r o u g h  a qu ino id  i n t e r m e d i a t e  as p r ev ious ly  
p o s t u l a t e d  9. 

Zusammen/assung. P h e n y l e t h y l a m i n ,  3 - M e t h o x y - d o p a -  
m i n  u n d  p - H y d r o x y a m p h e t a m i n  wer~en  d u r c h  D o p a m i n -  
f l-oxidase in die e n t s p r e c h e n d e  f l - H y d r o x y - V e r b i n d u n g  
u m g e w a n d e l t .  

M. GOLDSTEIN a n d  J.  F. CONTRERA 

Departmen¢ o/ Psychiatry and Neurology, Neurochemistry 
Laboratory, New York University College o/Medicine, New 
Yorh, May 2, 196 l. 

E. Y. LEVltN et al,, J, biol. Chem. 235, 2080 (1960). 
4 The 3-methoxy:H 3 dopanfine was prepared enzymatically by the 

method of J. AX~LROD et aLL 
5 j .  AXELROI) et aL, J. biol. Chem. 23a, 697 (1958). 
6 M. GOLI)STEIN et al.; Proc. Soc. exp. Biol. Med. 103, 137 (1960). 

M. GOLDSXEIN et al., to be published. 
a M. GOLDSTEIN et at., Biochem. Phannacol., in press. 

S. SENoa et al., J. Amer. chem. Soc. 81, 6236 (1959). 
10 L E. BUSH, Bioehem. J. 50, 370 (1951). 

1 6 - f l - M e t h y l p r e d n i s o n e  f r o m  H e c o g e n i n  

O n  t h e  bas i s  of r e c e n t  r epo r t s  1-3, we h a v e  s tud ied  a 
new  s y n t h e t i c  w a y  to  o b t a i n  17 -hydroxy-16f l -me thy l -5a -  
p r e g n a n e  d e r i v a t i v e s  in  o rde r  to  p r e p a r e  16fl-methyl- 
prednisone s t a r t i n g  f rom 5a-pregn-16-en-  3fl-ol- 11, 20-dione 
a c e t a t e  (I), eas i ly  ava i l ab le  f rom hecogen ine  4--6. 

C o m p o u n d  I was  m e t h y l a t e d  a t C - 1 6  b o t h  w i t h  d iazo-  
m e t h a n e  ( t h r o u g h  t he  i n t e r m e d i a t e  pyrazo l ine)  a n d  w i t h  
a new m e t h o d  ~,s. T h e  16-methyl-5~-pregn-16-en-3fl-ol- 
11, 20-dione a c e t a t e  t r e a t e d  w i t h  H 2 0  , in  a lka l ine  m e d i u m  
yie lded  t h e  16x, 17m-epoxy d e r i v a t i v e  (II) ,  m.p .  178-183 °, 
[ ~ ] D +  88-5° (CHC13), + 79.5° (d ioxane) ;  Anal. calc. for  
C2aHa204: C 73.3; H 8.95; f o u n d :  C 73.51; H 8.99. W h e n  
r eac t ed  u p o n  w i t h  p - to luenesu l fon ic  ac id  in benzene ,  I I  re- 
a r r a n g e d  i n to  16-methy lene-5~-pregnan-3f l ,  17m-diol- l l ,  
20-dione (III), m.p.  273-278 °, LaID -- 10"2° (CHaOI-I: CHCla 
1:1),  Anal. calc. for C22Ha204: C 73.3, H 8.95; f o u n d :  
C 73.30; H 8.81. H y d r o g e n a t i o n  of I I I  w i t h  5% p a l l a d i u m  

on  ca l c ium c a r b o n a t e  in  m e t h a n o l  g a v e  16f l -methyl -5a-  
pregnan-3f l ,  17a-diol-11, 20-dione ( I V ) ,  m.p .  260-266  °, 
[~]D + 71° (d ioxane) ;  Anal. calc. for  C2aHa404: C 72 .89 ;  
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