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s imi la r  decompos i t ion ,  b u t  e v i d e n t l y  n o t  as  r a p i d  as t h a t  
of G B R .  T h e  f o r m a t i o n  of glucose a n d  s u l p h a t e  a n d  in 
case of s i na lb in  also of S C N -  (in acco rdance  w i t h  i t s  
e n z y m a t i c  cleavageS),  as well  as t he  decrease  of t he  p i t  
v a l u e  of these  samples  was  t h e  same  as in  t h e  G B R .  
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Fig. 2. Identification of products of glucobrassicin decomposition by 
means of paper chromatography. After applying aliquote parts of 
the investigated solutions on the paper Whatman 1, the developing 
was effected in the system butanol-acetic acid-water (4 : 1 : 3). Detec- 
tion: indoles by the EHRLICH 1 and PROeH&zKA (formaldehyde) 
reagentS; glucose and GBR: AgNO3+ NH4OH1; SCN-, GBR: 
Fe(NO3) ~ + HNO31. 

However ,  t he  i s o t h i o c y a n a t e s  e x p e c t e d  f rom o t h e r  gluco-  
s inola tes  were  n o t  d e t e c t e d  e v e n  a f t e r  a t t e m p t e d  conver -  
s ion to  t h i o u r e a  de r iva t ives .  Th i s  ind ica tes  a c e r t a i n  
d i f ference b e t w e e n  t h e  pho to lys i s  a n d  t h e  e n z y m a t i c  
hydro lys i s  of these  glucosides.  

The  i d e n t i t y  of t he  p r o d u c t s  of U V - p h o t o l y s i s  of t he  
e x a m i n e d  gIucosinota tes ,  especia l ly  of G B R ,  a n d  of t he  
p r o d u c t s  of t h e i r  e n z y m a t i c  hydro lys i s  sugges ts  a spec t s  
on  t h e  f u n c t i o n  of t h e s e  s u b s t a n c e s  in  p l a n t  phys io logy ,  
p rev ious ly  n o t  cons ide red  6-8. 

Zusammen/assung. D u r c h  die W i r k u n g  v o n  U V - L i c h t  
auf  wXssrige L 6 s u n g e n  v o n  Glucobrass ic in  u n d  S ina lb in  
e n t s t e h e n  d iese lben  Z e r s e t z u n g s p r o d u k t e  wie bei  de r  
S p a l t u n g  d u r c h  das  E n z y m  Myros inase  (HSO~-  u n d  SCN- ,  
Glucose  u n d  diesbezi igl iche H y d r o x y v e r b i n d u n g e n ) .  ]3ei 
a n d e r e n  G lucos ino l a t en  f i ih r te  de r  TLTV-Einfiuss zwar  a u c h  
zur  A b s p a l t u n g  yon  H S O ¢ -  u n d  Glucose,  e ine gle ichzei t ig  
e r w a r t e t e  B i l d u n g  v o n  I s o t h i o c y a n a t e n  wurde  h ie r  j e d o c h  
n i c h t  ge funden .  
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P i g m e n t  Format ion  f rom Tyros ine  Derivatives  by UV-Irradiat ion in Thin-Layer  Chromatography  

T h y r o x i n e  is k n o w n  to  be  sens i t ive  to  l ight ,  u n d e r g o i n g  
o x i d a t i o n  w i t h  t h e  f o r m a t i o n  of a v is ib le  yel low p i g m e n t  1. 
B r o w n  p i g m e n t s  were  desc r ibed  as a p p e a r i n g  f rom ty ro -  
s ine  a n d  dopa ,  fo l lowing o x i d a t i o n  b y  U V - i i g h t  ~. A u t o -  
o x i d a t i o n  of t y ro s ine  3-5, d o p a  ~-7 a n d  d o p a m i n e  8 l ead ing  
to  m e l a n i n  f o r m a t i o n  h a s  b e e n  wide ly  r epor t ed .  Since al l  
t h e  c o m p o u n d s  m e n t i o n e d  are  d e r i v a t i v e s  of ty ros ine ,  t h e  
cond i t i ons  for  p i g m e n t  a p p e a r a n c e  on  t h i n - l a y e r  c h r o m a -  
t o g r a p h y  p la tes ,  p a r t i c u l a r l y  f rom t h y r o i d  ho rmones ,  h a v e  
b e e n  inves t iga t ed .  

A s c e n d i n g  c h r o m a t o g r a p h y  was ca r r i ed  o u t  in  e t h y l  
a c e t a t e :  m e t h a n o l :  2 N a m m o n i a  (100: 40:  60 V/V)  ~ for  1 h 
on  glass p l a t e s  c o a t e d  w i t h  a 250/~ t h i c k  l aye r  of Kiesel-  
gel G. 

T h r e e  pla tes ,  app l ied  w i t h  25 /~g of 3-monoiodo-L- 
t y ros ine  (MIT),  3 ,5-d i iodo-L- tyros ine  (DIT),  3, 5-diiodo- 
L - t h y r o n i n e  (T2), 3, 5, 3 ' - t r i i odo-L- thy ron ine  (T~), L- 
t h y r o x i n e  (T4), DL- thyronine  (T), L- tyros ine  (Tyr.) a n d  
w i t h  a m i x t u r e  cons i s t ing  of MIT,  n I T ,  T2, T~, T 4, 5 p g  
of each  d i sso lved  in 3 N a m m o n i a ,  were  e h r o m a t o g r a p h e d .  
One  p l a t e  was  s p r a y e d  w i t h  a 0 .2% n i n h y d r i n  so lu t ion  in  
a ce tone  a n d  h e a t e d  a t  100°C for  5 min ,  t h e  second  was  
U V - i r r a d i a t e d  a n d  t he  t h i r d  was  lef t  u n c o v e r e d  in  t h e  
l a b o r a t o r y  fo r5  days .  Two h of U V - i r r a d i a t i o n  or exposure  

to  o r d i n a r y  l i gh t  for 2-5  days  r evea led  d a r k  spo ts  a t  t h e  
si tes c o r r e s p o n d i n g  to  all e x a m i n e d  compounds ,  as loca ted  
in t h e  n i n h y d r i n  s t a i n e d  pla te .  The  presence  of iod ine  in 
t h e  molecule  does  n o t  seem to  be  essent ia l ,  s ince t y r o s i n e  
a n d  t h y r o n i n e  also y ie lded  p i g m e n t e d  spots ,  a l t h o u g h  
l igh te r  t h a n  t hose  of t h e  i o d i n a t e d  c o m p o u n d s .  

S imi la r ly  c h r o m a t o g r a p h e d  pla tes ,  w h e n  U V - i r r a d i a t e d  
t h r o u g h  a n  o r d i n a r y  glass cover  or w h e n  k e p t  in  t h e  d a r k  
for  n e a r l y  2 m o n t h s ,  d id  n o t  r evea l  a n y  spots .  However ,  
u p o n  exposure  to  i r r a d i a t i o n  ( the  f o r m e r  one  a f t e r  re- 
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m o v a l  of t h e  cover)  t h e  spo ts  a p p e a r e d  as expec ted ,  
i n d i c a t i n g  t h e  U V - l i g h t  to  be  t he  respons ib le  f a c t o r  for  
th i s  process .  

T h e  m i n i m a l  t i m e  r equ i r ed  for  t h e  b e g i n n i n g  of appea r -  
ance  of p i g m e n t  f r o m  25/~g of m a t e r i a l  deve loped  c h r o m a -  
t o g r a p h i c a l l y  was  as  follows: for MIT,  D I T ,  T 2 a n d  T 3 
2-4  rain,  for  T 4 - 10 rain,  for T - 30 ra in  a n d  60 m i n  for  
ty ros ine .  The  s h o r t e r  t ime  requ i red  for  t he  i o d i n a t e d  
c o m p o u n d s  suggests  t h a t  t he  p resence  of iod ine  ha s  some 
inf luence  on  t h e  reac t ion .  

W i t h  d o p a  a n d  d o p a m i n e  (appl ied in aqueous  solut ion,  
25/~g each)  a l r eady  d u r i n g  t he  c h r o m a t o g r a p h y  p i g m e n t s  
b e g a n  to appea r ,  w h i c h  were  in tens i f ied  f u r t h e r  b y  UV-  
i r r ad i a t i on .  T h e  m u c h  fas t e r  r eac t ion  obse rved  w i t h  these  
c o m p o u n d s  m i g h t  be  exp l a ined  b y  t he  f ac t  t h a t  d o p a  is a 
b e t t e r  p r e c u r s o r  t h a n  t y r o s i n e  in b o t h  e n z y m a t i c  a n d  non -  
e n z y m a t i c  p r o d u c t i o n  of m e l a n i n  ha°. 

T h e  m i n i m a l  a m o u n t s  of s u b s t a n c e s  needed  for  t h e  
f o r m a t i o n  of a v is ib le  p i g m e n t  a f t e r  c h r o m a t o g r a p h y  a n d  
2 h i r r a d i a t i o n  were e s t i m a t e d .  T h e  s e n s i t i v i t y  l im i t  for 
MIT,  Tn, T~, T y r  a n d  T was  2.5/~g whi le  1/~g was a d e q u a t e  
for  D I T  a n d  T 2. 

The  c h r o m a t o g r a p h i c  p rope r t i e s  of t h e  U V - i r r a d i a t e d  
m a t e r i a l  were i n v e s t i g a t e d  b y  a p p l y i n g  a p l a t e  w i t h  25 / tg  
of t h e  a b o v e  s u b s t a n c e s  a n d  i m m e d i a t e  exposure  to  UV-  
i r r a d i a t i o n  for  22 h, p r io r  to  c h r o m a t o g r a p h y .  T he  pig- 
m e n t e d  spo t s  o b t a i n e d  a t  t h e  or igin d id  n o t  m i g r a t e  w i t h  
t h e  so lven t s  used.  However ,  u p o n  s u b s e q u e n t  re i r rad ia -  
t i on  for  2 h,  a d d i t i o n a l  spo ts  were  o b t a i n e d  a t  t h e  usua l  
sites, e x c e p t  T 4 w h i c h  occupied  t h e  p lace  c o r r e s p o n d i n g  
to  T~ or  T 3, p r o b a b l y  as  t he  consequence  of de iod ina t ion .  
T h e  a d d i t i o n a l  spo ts  seem to  be  caused  b y  smal l  a m o u n t s  
of u n a l t e r e d  subs t ances ,  p r e s e n t  t o g e t h e r  w i t h  t h e  pig-  
m e n t  fo rmed  d u r i n g  t he  f i r s t  i r r ad ia t ion .  W h e n  va r ious  
a m o u n t s  of M I T  a n d  T~ were  t r e a t e d  as above ,  i t  was  
obse rved  t h a t  t h e  dose r equ i red  for t h e  d e v e l o p m e n t  of 
a d d i t i o n a l  spo ts  was  5 t imes  h i g h e r  t h a n  t h e  s ens i t i v i t y  

l imit .  The  f o r m a t i o n  of c o m p o u n d s  w i t h  modi f ied  chro-  
m a t o g r a p h i c  mobi l i t i es  f rom t h y r o x i n e  a n d  t r i i o d o t h y r o -  
n ine  u p o n  exposu re  to  U V  h a s  b e e n  e x p l a i n e d  as  a poss ib le  
p o l y m e r  f o r m a t i o n  11. 

I n  ou r  work,  t h e  chemica l  n a t u r e  of  t h e  b r o w n  p i g m e n t  
ha s  no t  b e e n  d e t e r m i n e d ,  b u t  d a t a  ava i l ab l e  in  t he  l i ter-  
a t u r e  sugges t  t h a t  th i s  p i g m e n t  is a me lan in - l ike  po lymer .  
Melan in  can  be  fo rmed  n o t  on ly  e n z y m a t i c a l l y  b u t  also 
b y  a u t o x i d a t i o n  w i th  t h e  p a r t i c i p a t i o n  of free r ad i c a l  
in te rmedia tesS ,L  Such  c o m p o u n d s  were descr ibed  to  be  
fo rmed  f rom dopa  7,s a n d  also f rom thyroxine1,12,13. The  
effect  of U V  in t h e  a u t o x i d a t i v e  process  consis ts  in  a 
conve r s ion  of a ' n o n a u t o x i d i z a b l e  c o m p o u n d  in to  a n  
a u t o x i d i z a b l e  one '  7,14 

Zusammen/assung. N a c h  B e s t r a h l u n g  m i t  UV-  u n d  ge-, 
w 6 h n l i c h e m  L i c h t  e n t s t e h e n  in D i i n n s c h i c h t c h r o m a t o -  
g r a m m e n  yon  Tyros in ,  T h y r o n i n  u n d  i h r e n  J o d d e r i v a t e n  
wie s u c h  D o p a  u n d  D o p a m i n  d u n k l e  F l ecken  a n  den  en t -  
s p r e e h e n d e n  Ste l len  d ieser  S u b s t a n z e n .  U V - L i c h t  is t  fiir 
das  A u f t r e t e n  de r  P i g m e n t e  v e r a n t w o r t l i c h ,  welche  me-  
l an in / ihn l i che  P o l y m e r e  zu sein sche inen ,  
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I n h i b i t i o n  of  S t e r o i d  d 4 R e d u c t a s e  by  Hepar in:  
A n d r o s t e n e d i o n e  a n d  T e s t o s t e r o n e  

H e p a r i n  h a s  r e c e n t l y  b e e n  s h o w n  to  i n h i b i t  C-4 doub le  
b o n d  r e d u c t i o n  of cor t i sone ,  cortisol ,  co r t i cos t e rone  a n d  
a ldos t e rone  b y  r a t  l iver  h o m o g e n a t e s l , 2  R e d u c t i o n  of t h e  
C-20 c a r b o n y l  func t i on  a n d  o x i d a t i o n - r e d u c t i o n  a t  C-11 
of cor t i sone  were n o t  modi f ied  b y  hepa r in .  

H e p a t i c  e n z y m e  s ys t em s  for  s t e ro id  r e d u c t i o n  a t  t h e  
C-4 doub le  b o n d  are t h o u g h t  to  i n t e r a c t  w i t h  seve ra l  
wide ly  s c a t t e r e d  s i tes  on  t h e  s u b s t r a t e  molecule ,  i.e. t h e  
doub le  bond ,  t h e  1 a n d  2 pos i t ions  of  r ing  A, c a r b o n  11, 
a n d  t h e  C-17 side c h a i n  3. Th i s  be ing  t he  case,  i n f o r m a t i o n  
as  to  w h e t h e r  h e p a r i n  in te r fe res  w i t h  t he  a t t a c h m e n t  of 
s t e ro id  to  e n z y m e  p r o t e i n  m i g h t  be  o b t a i n e d  b y  inves t i -  
g a t i n g  s te ro ids  w i t h  va r ious  s t r u c t u r a l  d i f ferences  a t  
C-11 a n d  C-17. I n  t h e  p r ev ious  s tud ies  1, h e p a r i n  i n h i b i t e d  
r e d u c t i o n  of t h e  C-4 doub le  b o n d  regard less  of w h e t h e r  
t h e  C - U  pos i t i on  was  occupied  b y  a k e t o n e  or a h y d r o x y l  
group.  

Th i s  r e p o r t  conce rns  t he  effect  of h e p a r i n  on  r ing  A 
r e d u c t i o n  of four  C-11 desoxy,  As-3 ke to  s te ro ids  b y  r a t  
l iver.  E a c h  of t h e  s te ro ids  i n v e s t i g a t e d  h a s  d i f f e ren t  
s t r u c t u r a l  cha r ac t e r i s t i c s  a t  C-17. 

F e m a l e  H o l t z m a n  r a t s  we igh ing  b e t w e e n  200 a n d  250 g 
were  used  in  t h i s  s tudy .  De ta i l s  of p r e p a r i n g  whole  l iver  

S t u d i e s  w i t h  D e s o x y c o r t i c o s t e r o n e ,  P r o g e s t e r o n e ,  

h o m o g e n a t e s  a n d  of t h e  i n c u b a t i o n  a n d  e x t r a c t i o n  pro-  
cedures  h a v e  been  p u b l i s h e d  1. S te ro id  r ing  A r educ t i on  
was d e t e r m i n e d  b y  U V - a b s o r p t i o n  a t  240 nm.  

The  F igu re  shows  t he  m a n n e r  in  wh ich  inc reas ing  con-  
c e n t r a t i o n s  of h e p a r i n  i n h i b i t e d  r ing  A r educ t i on  of 
a n d r o s t e n e d i o n e  (4-andros ten-3 ,  17-dione) p roges te rone ,  
de soxyco r t i cos t e rone  a n d  t e s tos t e rone .  I t  a p p e a r s  t h a t  
h e p a r i n  will  i n h i b i t  r e d u c t i o n  of t h e  C-4 doub le  b o n d  of a 
v a r i e t y  of C-19 a n d  C-21 s te ro ids  w i t h  va r ious  s t r u c t u r a l  
con f igu ra t i ons  a t  C-17. R a t e s  of r e d u c t i o n  for  t h e s e  4 
c o m p o u n d s  were  s imi la r  in  t he  absence  of hepa r in .  

McGUIRE a n d  To~1KmS 4, us ing  a c rude  l iver  p r e p a r a -  
t ion,  f o u n d  a b o u t  t he  same  order  of a c t i v i t y  for r e d u c t i o n  
of t he  C-4 doub le  b o n d  w i th  a wide  v a r i e t y  of s t e ro id  
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