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q u a p p e n  yon  Rana temporaria ~6. Die Versuche ,  de ren  E r -  
gebnisse  a n  a n d e r e r  Stelle ve r6 f fen t l i ch t  werden ,  ze ig ten  
eine D u r c h s c h n i t t s h e m m u n g  de r  Vv 'achs tumsgeschwindig-  
ke i t  de r  Tiere be im p l a s m a t i s c h e n  M u c o p r o t e i n  yon  
- -61 ,7%,  be im  Se rum yon  - - 5 5 , 3 % ;  sic i s t  in  b e i d e n  
F~illen deu t l i ch  s igni f ikant .  

Die Ergebn isse  be ider  Vorg/ inge bes t / i t igen  also die- 
selbe Ta t sache ,  dass  Mucopro te ine  an ima l i s che r  H e r k u n f t  
das  W a c h s t u m  von  biologischen I n d i v i d u e n  h e m m e n  
k6nnen .  

Summary .  A n t i - g r o w t h  a c t i v i t y  i)f a n i m a l  m u c o p r o -  
t e ins  o n  g e r m i n a t i n g  seeds of Lup inus  albus was t e s t e d ;  
t h e  i n h i b i t i o n  w i t h  p l a s m a  m u c o p r o t e i n  was s t a t i s t i c a l l y  
s igni f icant .  T h e  i n h i b i t i o n  w i t h  u r ine  m u c o p r o t e i n  ac- 
co rd ing  t o  ANDERSON was  t h e  m o s t  effective.  

M. LEDVINA and J. VELTRUSK~ 

Zentrallaboratorium des Krankenhauses O,~nz in Gottwaldov 
(Tschechoslovakei), 29. Oktober 1962. 

Extrahepatic 7~-Hydroxylation of 
Dehydroepiandrosterone 

In  a n u m b e r  of p a p e r s  dea l ing  w i t h  t he  in vitro ca t a -  
bo l i sm of s te ro id  h o r m o n e s ,  t h e  t i ssue  loca l iza t ion  of t h e  
me tabo l i c  a c t i v i t y  ha s  b e e n  s t ud i ed  p r e d o m i n a n t l y  in  t he  
l iver  a n d  t he  k idneys .  Severa l  au tho r s ,  however ,  h a v e  
d r a w n  the i r  a t t e n t i o n  also to o t h e r  o rgans  : BROWN et  al. t 
i nves t i ga t ed  t he  in vitro m e t a b o l i s m  of cor t isol  in  va r ious  
r a t  organs  and  found  the  m a t a b o l i c  a c t i v i t y  to  be  p re sen t  
no t  on ly  in the  ad rena l s  a n d  t he  l iver,  b u t  also in t he  
p i t u i t a ry ,  t h e  g a s t r o i n t e s t i n a l  t r ac t ,  t h e  k idneys ,  a n d  t h e  
spleen. The  e x t r a h e p a t i c  c a t a b o l i s m  of s te ro id  h o r m o n e s  
invo lv ing  t h e  ac t ion  of dehyd r ogenas e s  and  A4-hydro - 
genases  is dea l t  w i t h  in  severa l  s tud ies  wh ich  are  d e v o t e d  
a lmos t  exclus ive ly  to  cor t icoids  2-4, occas ionMly also to 
p roges te rone  5. I n  a d d i t i o n  to endocr ine  organs ,  t he  e x t r a -  
hepa t i c  c a t a b o l i s m  was fol lowed in t he  lungs,  t he  k idneys ,  
a n d  t he  blood. The  e x t r a h e p a t i c  e n z y m a t i c  h y d r o x y l a t i o n  
of s te ro ids  in vitro has  n o t  ye t  been  s u b j e c t e d  to inves t i -  
ga t ion .  

Studies  on  t he  in  vitro m e t a b o l i s m  of 3fl-hydroxy-~J 5- 
andros ten -17-one  ( d e h y d r o e p i a n d r o s t e r o n e  - DHA)  6-9 
h a v e  as ye t  dea l t  w i th  me tabo l i c  a c t i v i t y  of t he  l iver  only.  
Our  prev ious  e x p e r i m e n t s  conce rned  w i th  t he  p r o b l e m  
of the  o rgan  specif ic i ty  of the  l iver  in  t h e  e n z y m a t i c  
h y d r o x y t a t i o n  of d e h y d r o e p i a n d r o s t e r o n e  in  vitro re- 
vealed  some degree  of t h e  7 ~ - h y d r o x y l a t i n g  a c t i v i t y  to  be  
p re sen t  also in severa l  o t h e r  organs .  I t  is for t h i s  r e a s o n  
t h a t  we focused our  a t t e n t i o n  o n  t h e  e x t r a h e p a t i c  t r a n s -  
f o rma t ion  of D H A  in vitro. 

Female  r a t s  of t he  W i s t a r  s t ra in ,  we igh ing  100 to  170 g, 
were used for e x p e r i m e n t a t i o n .  2 g of f resh t i ssue  was 
homogenized  in 25 ml of a K r e b s - R i n g e r  p h o s p h a t e  buf fe r  
solut ion.  The  h o m o g e n a t e  w i t h  glucose a d d e d  (0.05%) 
was s u b s e q u e n t l y  t r an s f e r r ed  to a so lu t ion  of 2 m g  of 
d e h y d r o e p i a n d r o s t e r o n e  in  1 ml  of t r i e t hy l ene  glycol.  T h e  
mix tu re s  were i n c u b a t e d  a t  38°C in a n  oxygen  a t m o s p h e r e  
over  a per iod  of 1 h.  7 ~ - H y d r o x y l a t i o n  was also inves t i -  
ga ted  in t r is-buffer ,  p H  7.6, t he  yields be ing  s o m e w h a t  
lower. E x t r a c t i o n  of the  i n c u b a t i o n  m i x t u r e  w i t h  e t h y l  
ace ta te ,  pur i f i ca t ion  of t he  e x t r a c t  us ing  c h r o m a t o g r a p h y  
on  a t h i n  layer  of a lumina ,  p a p e r  p a r t i t i o n  c h r o m a t o -  
g r a p h y  in t he  B u s h  B5 sys tem,  a n d  e v a l u a t i o n  of t h e  
c h r o m a t o g r a m s  a f t e r  de t ec t ion  w i t h  t he  a n t i m o n y  t r i -  
chlor ide r eagen t  were all  pe r fo rmed  as desc r ibed  else- 
where ~0 

The  lung,  the  liver, t he  kidney,  t he  spleen,  t he  hea r t ,  
¢he blood, t he  muscle,  and  t he  adrenal ,  respec t ive ly ,  were 
t es ted  for t he i r  h y d r o x y l a t i n g  ac t iv i ty .  The  resu l t s  were 
r e p e a t e d l y  pos i t ive  w i t h  all  o rgans  e x a m i n e d  e x c e p t  for 
t h e  adrenals ,  where  a def in i te  h y d r o x y l a t i n g  a c t i v i t y  was 
found  on ly  in one  case. W h e n  c o m p a r i n g  t h e  7c~-hydroxyl- 
s t i n g  ac t iv i t ies ,  cons iderable  q u a n t i t a t i v e  di f ferences  be- 
tween ind iv idua l  organs,  as well as v a r y i n g  resu l t s  f rom 

i n d i v i d u a l  expe r imen t s ,  were found,  p e r h a p s  owing  to a 
lack of c o m p l e t e l y  a d e q u a t e  h o m o g e n e i t y  of t he  biological  
m a t e r i a l  used in t he  p r e sen t  s tudy .  The  resu l t s  are s h o w n  
in Tab le  I. 

To  o b t a i n  more  t h o r o u g h  i n f o r m a t i o n  r e g a r d i n g  t h e  
p rope r t i e s  of t he  e x t r a h e p a t i c  7c~-hydroxylat ing sys t em,  
t he  resu l t s  o b t a i n e d  for t he  lungs  were c o m p a r e d  w i t h  
those  for  t h e  liver.  Because  of t he  poss ib i l i ty  of a species 
d e p e n d e n c e  of t h e  a c t i v i t y  of 7c~-hydroxylase 11, 7~-hydro-  
x y l a t i o n  of D H A  was i n v e s t i g a t e d  also in the  lungs  a n d  
t he  l ivers  of r a b b i t s  a n d  calves,  u s ing  iden t i ca l  me thods .  
D u r i n g  t he  i n c u b a t i o n ,  7 x - h y d r o x y - d e h y d r o e p i a n d r o s t e r -  
one  (Te -OH-DHA)  was p r o d u c e d  in all  cases;  yie lds  f rom 
calf  a n d  r a t  t i ssues  were  closely paral le l ,  whe reas  those  
f rom r a b b i t  t i ssues  were  r educed  to  a b o u t  one  h a l l  

~Vhen us ing  t h i n - l a y e r  c h r o m a t o g r a p h y  on  a l u m i n a  a n d  
p a p e r  p a r t i t i o n  c h r o m a t o g r a p h y ,  t he  c h r o m a t o g r a p h i c  
p rope r t i e s  of t he  s u b s t a n c e  o b t a i n e d  b y  i n c u b a t i n g  300 ml  

"faMe I. Organ dependence of the in vitro 7~-hydroxylation of DHA 
in female rats. 2 g of tissue were incubated with 2 mg of DHA 

Tissue Range of yields 
7~-OH-DttA/1 mg of DHA 

[zg 

Liver 4 .0 -  30.0 
Lung 2 .0-  34.0 
Kidney 3 .0 -  78.0 
Spleen 5.0 -150.0 
Heart 2 ,5-  16.0 
Blood 2.0 - 3.5 
Muscle 4 .5 -  13.5 
Adrenal a 0 .0 -  13.0 

a 100 mg of adrenal tissue were incubated with 0.5 mg of DHA. 
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of  h o m o g e n a t e  f rom 25 g of calf  lungs  w i t h  250 m g  of D H A  
were iden t i ca l  w i t h  the  b e h a v i o u r  of t he  r e fe ren t  s y n t h e t i c  
7~-OH-DHA,  To iden t i fy  th i s  subs tance ,  the  fol lowing 
r eac t ions  were  p e r f o r m e d :  (a) D e h y d r a t i o n  b y  t r e a t m e n t  
w i t h  4 %  HC1 in 90% m e t h a n o l  o v e r  a pe r iod  of 24 h 
yie lded AS,7-androstadiene-3fl-ol-17-one ; (b) R e d u c t i o n  
w i t h  N a B H  4 in a w a t e r - e t h a n o l i c  m e d i u m  yie lded A s- 
andros tene-3f l ,  7e, 17fl-triol; (c) A ce t y l a t i on  us ing  acet-  
a n h y d r i d e  in a py r id ine  m e d i u m  yie lded 3 ,7 -d iace ta te .  

Table II. Influence of several inhibitors on the in vitro 7~-hydroxyla- 
tion of DHA in the livers and the hmgs of female rats. ~2 g of tissue 

were incubated with 2 mg of DtlA 

Inhibitor 7~-OH-DHA]I mg of DHA 

Liver Lung 

~tg ~tg 
(control) 6.0 34.0 

N 2 atmosphere 2.9 4.0 
95°C110 min 0.0 0.0 
KCN (10-~ M) 10.4 ~7.0 
HgCla (10-~M} 1.5 0.0 
~t,ct'-Dipyridyl (5.10-*M) '2.5 
Na4PaO ~ (10-3 M) - 0.0 

The  iden t i t i e s  of t h e  r e su l t i ng  p r o d u c t s  were p r o v e d  b y  
t h e i r  ch romogen i c  p roper t i e s  a n d  c h r o m a t o g r a p h i c  mo-  
bi l i t ies  in a t  leas t  two sys tems .  

Analogical ly ,  40 ~tg of t he  s u b s t a n c e  o b t a i n e d  b y  incu-  
b a t i n g  D H A  w i t h  t he  h o m o g e n a t e  f rom r a t  lungs  was 
ident i f ied .  

The  in vitro 7 a - h y d r o x y l a t i o n  of D t t A  in lung  a n d  l iver  
h o m o g e n a t e s  fails to  show a n y  s ign i f ican t  d e p e n d e n c e  on  
the  sex of t he  rats .  The  inf luence  of t he  ac t ion  of severa l  
i nh ib i t o r s  d u r i n g  i n c u b a t i o n  and  the  in f luence  of pre-  
h e a t i n g  t h e  h o m o g e n a t e  is obv ious  f rom T a b l e  I I .  T h e  
presence  of T P N H  s l igh t ly  increased  yields f rom b o t h  t h e  
lungs  a n d  t h e  l ivers.  

The  presence  of 7 e - O H - D H A  in t i ssue  i n c u b a t e s  is no t  
occas ioned b y  a n  a u t o o x i d a t i o n  of DHA,  as conf i rmed  b y  
t he  nega t i ve  resu l t s  of b l ind  e x p e r i m e n t s  w i t h o u t  t he  use 
of t issues.  

Zusammen[assung. I n  v e r s c h i e d e n e n  R a t t e n o r g a n e n  
(Lunge,  Niere, Milz, Blu t ,  Muskelgewebe)  k o n n t e  e in  
S y s t e m  nachgewiesen  werden,  das  i m s t a n d e  ist, in vitro 
D e h y d r o e p i a n d r o s t e r o n  a n  de r  7~¢-Stellung zu h y d r o x y -  
l ierem Dies E r g e b n i s  wcist au f  die a l tgemein  mOgliche 
e x t r a h e p a t a l e  u n d  e x t r a a d r e n a l e  S t e r o i d h y d r o x y t a t i o n  
hin.  

J. SULCOVP~ a n d  L. ST£RKA 

Research Institute o/Endocrinology, Prague 
(Czechoslovakia), August 5, 1963. 

Determination of the Structure of the 
Peptide Moiety of the Antibiotic A lbomyc in  

The  a l b o m y c i n  1 molecule  consis ts  of two moie t ies  2 : t he  
pep t ide  p a r t  c o n t a i n i n g  3 L-serine residues,  3 N e - h y d r o x y  - 
o r n i t h i n e  residues,  a n d  i ron b o u n d  in complex ;  a n d  t he  
p y r i m i d i n e  p a r t  c o n t a i n i n g  a s u l p h u r  a t o m .  B o t h  moie t ies  
a re  l inked  t h r o u g h  t he  oxygen  a t o m  of the  h y d r o x y  g roup  
of one of t he  t h r e e  ser ine  residues.  B y  acid hydro lys i s  of 
t he  p y r i m i d i n e  m o i e t y  3 -me thy lu rac i l  is formed,  a n d  b y  
a lka l ine  hydro lys i s  4 - ( N ' - m e t h y l ) c y t o s i n e  arises. P a r t i a l  
acid hydro lys i s  of a l b o m y c i n  releases t h r ee  pep t i de s  con-  
t a i n i n g  3 -me thy l -u rac i l  l inked  w i t h  one, two,  a n d  p rob -  
a b l y  t h r e e  ser ine  res idues  ~. F r o m  t he  p a r t i a l  ac id  h y d r o l y -  
sa te  of d e f e r r i a l b o m y c i n  ( p r e p a r a t i o n  w i th  care fu l ly  re- 
m o v e d  iron) a g rea t  a m o u n t  of n i n h y d r i n  pos i t ive  deg rada -  
t ion  p r o d u c t s  ( formed f rom u n s t a b l e  NO-hydroxyorni -  
th ine )  was  o b t a i n e d  f rom which ,  however ,  i t  was  n o t  pos-  
sible to  c o n s t r u c t  t h e  a m i n o  ac id  sequence  in t h e  pep t ide  
p a r t  of t h e  an t ib io t i c .  Ne i t he r  a l b o m y c i n  no r  defer r ia lbo-  
m y c i n  were c leaved  in e x p e r i m e n t s  of e n z y m a t i c  hyd ro ly -  
sis. A l t h o u g h  N ° - h y d r o x y o r n i t h i n e  is t r a n s f o r m e d  in to  
s t ab l e  o r n i t h i n e  b y  h y d r o g e n a t i o n ,  d e f e r r i a l b o m y c i n  is 
h y d r o g e n a t e d  in t h e  p y r i m i d i n e  p a r t  of t he  molecule  on ly  
s ince NO-hydroxyorn i th ine  is a c e t y l a t e d  in t h e  a n t i b i o t i c  
a n d  fo rms  t h r e e  h y d r o x a m i c  ac id  groups .  

The  m o s t  a d e q u a t e  p rocedu re  for s tab i l iz ing  N °- 
h y d r o x y o r n i t h i n e  in t h e  cyc lopep t ide  of de f e r r i a l bom yc i n  
is, acco rd ing  to  our  exper ience ,  i ts  t r a n s f o r m a t i o n  to  
g l u t a m i c  acid b y  o x i d a t i o n  w i t h  pe r fo rmic  acid as de-  
sc r ibed  p rev ious ly  s,4 T h e  sequence  of  i t s  a m i n o  acids  c a n  
t h e n  be  so lved  b y  p a r t i a l  acid hydro lys i s ,  Six pep t ides ,  
P 32, 19 33, P 71, P 72, P 73, a n d  P 82, were o b t a i n e d  
t he r eby ,  wh ich  were i so la ted  b y  p a p e r  c h r o m a t o g r a p h y  
a n d  e lec t rophores is .  The  p a t t e r n  of these  pep t ides  in 

F igure  1 shows the  u n a m b i g u o u s l y  d e t e r m i n e d  sequence  
of t he  oxid ized  cyc lopep t ide  moie ty  of t he  an t ib io t i c ,  X 
deno t e s  t he  d e g r a d a t i o n  p r o d u c t  fo rmed  b y  o x i d a t i o n  of 
the  p y r i m i d i n e  pa r t .  The  p rev ious ly  m e n t i o n e d  pep t ides  
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