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a n g e g e b e n e n  T e m p e r a t u r  wet ter ,  bis  das  R e a k t i o n s -  
gemisch  zu e inem Kr i s t a l l b r e i  e r s t a r r t  ist,  s a u g t  a b  u n d  
wi i sch t  die Kr i s taUe m i t  Aceton .  D as  R o h p r o d u k t  k a n n  
aus  Acetonitril/Aceton, A t h y l e n c h l o r i d  ode r  Pe t ro l -  
/ i ther /~kthanol  umkr i s t a l l i s i e r t  werden .  F a r b l o s e  Nade ln .  
F. ca. 170-180 °, Zers. (Kofler  H e i z b a n k ) .  R o h a u s b e u t e :  
120-145 g. 

C,HI~C1NS 2 ]3er. C 27,65 H 6,96 CI 20,41 N 8,06 S 36,91% 
Get. ,, 27,55 ,, 7,08 ,, 20,39 ,, 8,09 ,, 36,36% 

MG Ber. 173,73 
Get. 174 

Bromid des Tetramethyl-dischwe/el (IV)-nitrids: 31,2 g 
D i m e t h y l s u l f o x i d  w e r d e n  m i t  15,9 g B r o m c y a n  v e r s e t z t  
u n d  m i t  e i n c m  V i b r o m i s c h e r  w~.hrend 120 h bet  26-30 ° 
i n t e n s i v  d u r c h m i s c h t .  Die  e n t s t a n d e n e n  Kr i s t a l l e  w e r d e n  

ab f i l t r i e r t  u n d  m i t  A c e t o n  u n d  ~ t h e r  gewaschen.  U m -  
kr i s ta l l i s ie ren  aus  Ace ton i t r i l /Ace ton .  F. ca. 170-180 °, 
Zers. (Kofler  H e i z b a n k ) .  R o h a u s b e u t e :  11-13 g. 

C,HI~BrNS ~ ]3er. Br 36,63 N 6,42% 
Get. ,, 36,57 ,, 6,40% 

MG Ber. 218,18 
Get. 219 

Rdsum~. L o r s q u ' o n  fa i t  agi r  des ha log6nures  de cyano-  
g~ne sur  le d im6thy l su l fox ide ,  on  obse rve  le d 6 g a g e m e n t  
d ' ac ide  c a r b o n i q u e  e t  la f o r m a t i o n  de n i t r u r e s  de soufre 
subs t i tu~s .  

P.  Y.  BLANC 

Forschungslaboratorien der J. R. Geigy AG, Basel 
(Schweiz), I. Miirz [965. 

O n  the  B i o s y n t h e s i s  of  T e s t i c u l a r  S t e r o i d s  in  
v i t ro  and  i ts  I n h i b i t i o n  

I n  t h e  course of our  s tud ies  on  t he  se lec t ive  i n h i b i t i o n  
of va r i ous  s teps  in  t he  a d r e n a l  b i o s y n t h e s i s  of s te ro ids  b y  
3- a n d  4 - s u b s t i t u t e d  p y r i d i n e  d e r i v a t i v e s  ~-3, f u r t h e r  
ques t i ons  h a v e  ar isen ,  i nc lud ing  in p a r t i c u l a r  t he  follow- 
ing:  Is  i t  poss ible  to  d e m o n s t r a t e  s imi la r  example s  of 
i n h i b i t i o n  in o t h e r  species a n d  in o t h e r  t ypes  of endoc r ine  
t issue,  s u c h  as t h e  g o n a d s  or  t h e  p l a c e n t a  ? Are  t h e r e  a n y  
s u b s t a n c e s  c a p a b l e  of b l o c k i n g  p r e f e r e n t i a l l y  t h e  b io-  
syn thes i s  of a n d r o g e n s  a n d / o r  oes t rogens  w i t h o u t  in te r -  
fer ing w i t h  t h e  a d r e n a l  17a- a n d  l l f i - h y d r o x y l a s e s  ? I n  
o t h e r  words,  are  t h e r e  a n y  s u b s t a n c e s  w h i c h  d i r ec t ly  
i n h i b i t  e i t h e r  t he  s ide -cha in  sp l i t t i ng  of 1 7 ~ - h y d r o x y t a t e d  
C2~ s te ro ids  i n to  C19 s te ro ids  or  t h e  a r o m a t i s a t i o n  of 19- 
h y d r o x y l a t e d  C~9 s t e ro ids  in to  oes t rogens ,  t h e r e b y  exer t -  
ing a n  in f luence  on  fe r t i l i ty  ? 

Desc r ibed  be low are  t h e  r e su l t s  of e x p e r i m e n t s  in  
w h i c h  a n  a t t e m p t  was  m a d e  to  i n h i b i t  t h e  s ide -cha in  
sp l i t t i ng  of a p p r o p r i a t e  r a d i o a c t i v e  C21 s te ro ids  in  r a t  
t e s t i cu l a r  t i ssue  in v i t ro  4. 

Methods. F o r  a ser ies  of 12 i n c u b a t i o n s ,  13 g of f resh 
t e s t e s  t a k e n  f rom n o r m a l  r a t s  (aged 2 m o n t h s )  were  
h o m o g e n i z e d  for  4 ra in  a t  0°C in  220 ml  buf fe r - sa l ine  
so lu t ionS;  for  e ach  i n c u b a t i o n ,  17 ml  ( co r respond ing  to  
1 g t issue)  were  t h e n  a d d e d  in a specia l  f lask to  17 ml  
i n c u b a t i o n  so lu t ion  ~ t o g e t h e r  w i t h  t h e  r a d i o a c t i v e  pre-  
cursor .  Af t e r  t h e  t e s t  subs t ances ,  d i sso lved  in  0.25-0.5 m l  
w a t e r  or e t h a n o l ,  h a d  b e e n  added ,  t h e  i n c u b a t e  was  
gassed  for  2 h a t  35°C w i t h  O J C O  2 ( 95 / 5%;  0.5 l / rain)  
a t  p H  7.1-7.25.  T h e  c o m p o s i t i o n  of each  i n c u b a t e  was  
as  fol lows:  vo l  34 ml,  f resh  t i ssue  1 g, N A D P  14 .5 / ,moles ,  
49.3 m M  NaC1, 14.7 miV/KC1, 5.9 m M  Na~HCO4, 10 m M  
NaHCO3,  20 m M  K - f u m a r a t e ,  4 m M  MgSO 4, 59 m M  
sucrose,  0 .12-2.0  /*C s t e ro id  precursor ,  i.e. for r ou t i ne  
p r o c e d u r e  0.12/*C 4-14C-17-hydroxyproges terone ,  sp.  ac t .  
35.9 m C / m m o l e ,  w e i g h t  r a t i o  s t e ro id / t i s sue  2 . 6 - 1 0 - %  
Af te r  h a v i n g  b e e n  w o r k e d  u p  as desc r ibed  in 5, t h e  ace tone-  
soluble  p o r t i o n  of t h e  CHC13 e x t r a c t  was  p a p e r c h r o m a t o -  
g r a p h e d  e i t h e r  free or  fol lowing a c e t y l a t i o n ;  for  r o u t i n e  
p r o c e d u r e  1/40 of t h e  a c e t y l a t e d  e x t r a c t  was  r u n  on  
s t r ips  in  t h e  ' D e c a n i t '  s y s t e m  n; t he  p a p e r  c h r o m a t o g r a m s  
were q u a n t i t a t e d  e i t he r  in  t he  P a c k a r d  T R I C A R B  l iquid  
scint ,  c o u n t e r  Model  314 E x  or  in  t h e  P a c k a r d  Rad io -  

c h r o m a t o g r a m  s c a n n e r  Model  7201. I f  t h e  n e t  rad io-  
a c t i v i t y  (NRA)  of t h e  p e a k s  of 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  in o/ of t he  N R A  of t h e  t oa l  s t r i p  = U, a n d  /O 
t h e  r e m a i n i n g  p e r c e n t a g e  of t h e  N R A  of t he  p recur -  
sor = V, t h e n  t h e  degree oi  t he  s ide -cha in  sp l i t  D cor- 
r e sponds  to  ( U - - V ) / U  • 100 (D = 100 in  t h e  con t ro l  ex-  
p e r i m e n t s  w i t h o u t  a d d i t i o n  of b lockers) .  A s ign i f i can t  
i n h i b i t i o n  is t h o u g h t  to  h a v e  a v a l u e  of 25-50,  a n d  is 
expressed  as t h e  ' e f fec t ive  c o n c e n t r a t i o n '  in  #g  sub-  
s t a n c e / m l  i n c u b a t e :  EC~5-50. 

A t  a w e i g h t  r a t i o  to  t i ssue  of 10 -~, 17 -hyd roxyp ro -  
ges te rone  was  c o m p l e t e l y  used  up,  y ie ld ing  5 0 - 8 0 %  
t e s t o s t e r o n e  a n d  5 - 2 5 %  a n d r o s t e n e d i o n e ,  as well  as l l -  
deoxycor t i so l ,  i t s  20 -d ihydro  d e r i v a t i v e  (20~) a n d  p regn-  
4-ene-17, 20a-diol-3-one in  a yie ld  of app rox .  0 . 2 - 2 % ;  no  
l l f l - h y d r o x y l a t e d  d e r i v a t i v e s  or  t e s to lo l ac tone  were 
found.  Q u a l i t a t i v e l y  s imi la r  resu l t s  were  o b t a i n e d  f rom 
the  t r a n s f o r m a t i o n  of 4-14C-progesterone, w h i c h  y ie lded 
1 7 - h y d r o x y p r o g e s t e r o n e  in  add i t ion .  W h e n  t r i t i a t e d  
p regneno lone ,  17 -hyd roxypregneno lone ,  a n d  and ros t -5 -  
ene-3fl, 17fl-diol were  i n c u b a t e d ,  t h e  m a i n  p r o d u c t  ob-  
t a i n e d  was aga in  t e s tos t e rone ,  w i t h  some a n d r o s t e n e d i o n e  
a n d  d e h y d r o e p i a n d r o s t e r o n e ;  b y - p r o d u c t s  cons i s t ing  
p a r t l y  of 20-d ihydro  d e r i v a t i v e s  (20x) a n d  p a r t l y  of z14-3 - 
ke to  ana logues  occu r red  in  v e r y  m u c h  lower  c o n c e n t r a -  
t i ons ;  for  t h e i r  i den t i f i c a t i on  see 5. To t h i s  e x t e n t  our  
resu l t s  were  in acco rdance  w i t h  those  r e p o r t e d  in  t he  
l i t e r a t u r e  6-s a n d  i n d i c a t e d  t h a t  in  ou r  s e t -up  t he  t e s t i cu l a r  

1 F. W. KAHNT and R. NEHER, Exper. t8, 499 (1962). 
R. NEHER and F. W. I{AHNT, Internat. Pharmacol. Meeting, 
Prague (August 1963), in R. ~ApF.~<, Ed., Drugs and Enzymes 
(Pergamon Press, 1965). 
F. W. KAHNT and R. NEHER, in preparation. 

* A short account of some of these results was given at the 2nd 
Intemat. Congress of Endocrinol., London (August 1964). 

5 R. NEHER, F. "~V. KAHNT, G.-D. ROVERSI, and A. BOMPIANI, 
Acta endocrinol., in press (1965). 

6 R. I. DORFMAN, E. I~ORCHIELLI, and M. GUT, Rec. Progr. Hormone 
Res. t9, 251 (1963). 

7 H. F. ACEVEDO, L. R. AXELROD, E. ISHIKAWA~ and F. TAKAKI, 
J. clin. Endocr. Metab. 23, 885 (1963). - J. M. ROS~ER, S. HORITA, 
and P. H. FORSHAM, Endocrinee 75, 299 (1964). 

s L. L. GROSSO and F. UNGAR, Steroids 3, 67 (1964). 
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e n z y m e s ,  i n c l u d i n g  p a r t i c u l a r l y  a n d r o s t e n e d i o n e - s y n t h e -  
t a se ,  w e r e  f u n c t i o n i n g  well .  W e  a l so  n o t e d  t h a t  d e g r a d a -  
t i o n  t o  t e s t o s t e r o n e  a n d  a n d r o s t e n e d i o n e  c o u l d  be  
o b t a i n e d  w i t h  1 7 - h y d r o x y p r e g n e n o l o n e  s u l p h a t e  a n d  
l l - d e o x y c o r t i s o l  ( 1 2 . 5 % ) ,  b u t  n o t  w i t h  p r e g n e n o l o n e  
s u l p h a t e ,  p r e g n - 5 - e n e - 3 f l ,  17fl, 20~ + fl-triol,  D O C ,  cor t ico-  
s t e r o n e ,  c o r t i s o l ,  o r  c o r t i s o n e ;  t h e  l a t t e r  w a s  m e r e l y  
r e d u c e d  c h i e f l y  t o  co r t i so l .  

I n  t h i s  c o n n e c t i o n ,  a p o s s i b l e  s u b s t r a t e  i n h i b i t i o n  w a s  
to  be  c o n s i d e r e d .  A c t u a l l y  t h e  d e g r a d a t i o n  o f  3 . 1 0 - 7 M  
4 - " C - 1 7 - h y d r o x y p r o g e s t e r o n e  w a s  a l r e a d y  p a r t i a l l y  i n -  
h i b i t e d  b y  i n a c t i v e  s u b s t r a t e  o r  b y  p r o g e s t e r o n e  D a n d  

g This is in good agreement with the findings of D. K. MAIIAJAr~ and 
L. T. SAMUr~LS, Fed. I'roe. 21, 209 (1962). 

Table I. Weight ratio of steroid precursors to testicular tissue effecting inhibition of the transformation of exogenous Cat-steroids to testost crone 

Radioactive precursor 

7~-aH -17-hydrox ypregnenolone 
4,2" 10-*M 
Substrate/tissue ratio 2.1 • 10 -7 

Unlabelled precursor steroid Strong (80-100%) Intermediate (25-80%) lntern|ediate (25-80%) 
added inhibition inhibition inhibition 

4,~*C- 17-hydroxyprogesterone 
3 '  10-TM 
Substrateltissue ratio 3 • 10-t 

Pregnenolone 3 ' 10 -~ 3 • 10 -s 
Progesterone 3 • 10 -~ 3" 10 -~ 
17-Hydroxypregnenolone 3 • 10 -4 
17-Hydroxyprogesterone 3 .10  -4 
Dehydroepiandrosterone 3" 10 -4 
Androstenedione 3 • 10-* 
Pregn-4-en-20~-ol-3-one 
Pregn-4-en-20fl-ol-3-one 

1 • 10 -4 

3 .10  -4 

3" 10 -¢ 
8-  10 "m 

Table II. Inhibition of various steps of the steroid biosynthesis in vitro, ECa6_ ~ in t4g/ml* 

Rat testieular tissue 

Side chain split b 17~-Hydroxylation* 

Beef adrenal tissue 

170t-Hydroxylation a l l f -Hydroxyla t ion .  

Su-4885 (Metopirone®) 60 150 300 10 

O 

Su-9055 ~'1 ii / 3 3 2.4 500 r 
R ~ H L_ I J ~  "-~--N 

Su-10,603 1,5 
R = CI 

C2H5 

Su-12,054 ( ~ ~ ) 1 5  

CH 3 
I 

CH~ 

Ba-36,581 ~ ' ~ H ~ / - ~ N  "CH:,SO3H 3 

Ba-16,848 ~ 
R = H R - N H  S N t.5 

Ba-21,773 6 
R = CzH6N(CzHs) z • HC1 

1 1 ,2  5 0 0  t 

2 1.5 300 

10 150 150 

60 150 

3 300 

60 300 

• Effective concentration for testicular tissue as defined in this paper; for adrenal cortex tissue (150 mg/ml) - concentration reducing the 
biosynthesis from endogenous precursor{s) to 25-50% of the controls, b Of 4-"C-17-hydroxyprogcsterone, ~ Of 4-"C-progesterone. 
a Measured by the formation of cortisol or llfl-deoxyeortisol. • Measured by the formation of corticostcrone, r Increase instead of inhibi- 
tion between 30 and 150/tg/ml. 
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pregn-4-en-20f l -ol -3-one (Table  1) w h e n  t h e  c o r r e s p o n d i n g  
s t e ro id / t i s sue  r a t i o  was ra i sed  to  3 - 1 0  -4, 1 - 1 0  -4 a n d  
8-  10 -a r e spec t ive ly .  I t  p r o v e d  even  eas ie r  to  i n h i b i t  t h e  
d e g r a d a t i o n  of 4 .2 .  1 0 - ~ M  7e -3H-17 ,hyd roxypregneno l -  
one b y  e m p l o y i n g  p r egneno l one  or p roges t e rone ;  w i t h  a 
s t e ro id / t i s sue  r a t io  of 3 • 10 -6 t he  i n h i b i t i o n  was par t ia l ,  
b u t  comple t e  a t  a r a t i o  of 3 • 10 -4. Tes to s t e rone  h a d  no  
effect  a t  a r a t io  of up  to  3 • 10 -4. 

H a v i n g  d e t e r m i n e d  t h e  r equ i s i t e  cond i t i on  for  effect ive  
b io syn thes i s  in  ou r  sys tem,  we were look ing  for i n h i b i t o r s  
of a non - s t e ro id  t ype .  W e  f o u n d  t h a t  a m o n g  c o m p o u n d s  
f rom t h e  3- a n d  4 -pyr id ine  series, i n  w h i c h  a d r e n o c o r t i c a l  
i n h i b i t o r s  h a d  ear l ie r  b e e n  d i scove red  1-3,10 t h e r e  were in-  
deed  some w h i c h  exe r t ed  a s t r o n g  i n h i b i t o r y  ef fec t  on  t h e  
t e s t i c u l a r  s ide -cha in  split ,  i.e. in  c o n c e n t r a t i o n s  of 1-3  
/ ,g /ml ;  for pu rposes  of compar i son ,  we also d e t e r m i n e d  
t h e i r  i n h i b i t o r y  effect  on  17~- a n d  11 / / -hydroxy la t ion  in  
a d r e n a l  t i s sue  and,  in  some ins tances ,  on  17e -hyd roxy la -  
t i o n  in  t e s t i c u t a r  t i s sue  as well. A se lec t ion  of va r ious  
t y p e s  of i n h i b i t o r  is g iven  in  T a b l e  I i .  A m o n g  these  
inh ib i to r s ,  t hose  m o s t  f r e q u e n t l y  e n c o u n t e r e d  were  com-  
pounds ,  such  as Su-9055,  Su-10,603 a n d  Ba-16,848,  
w h i c h  s t r o n g l y  i n h i b i t e d  b o t h  a n d r o s t e n e d i o n e - s y n t h e t a s e  
as well  as 17=-hydroxylase  whi le  e x e r t i n g  l i t t le  if a n y  
in f luence  on  11f l -hydroxyla t ion .  Metop i rone ,  on  t h e  
o t h e r  h a n d ,  w h i c h  is a p o t e n t  11f l -hydroxylase  inh ib i to r ,  
h a d  v e r y  l i t t le  effect  on  t he  sp l i t t i ng  of t h e  s ide -cha in  11; 
t he  s ame  app l i ed  to  Su-12,054, w h i c h  is a p o t e n t  17~- 
h y d r o x y l a s e  b locker .  Of g r ea t e r  i n t e r e s t  were  c o m p o u n d s  
p r o d u c i n g  p re f e r en t i a l  i n h i b i t i o n  of a n d r o s t e n e d i o n e -  
s y n t h e t a s e ,  such  as  Ba-21,773,  Ba-36,581 a n d  especia l ly  
8u-13,572.  These  e x a m p l e s  p r o v i d e d  t he  a n s w e r  w h i c h  we 
were  seeking,  since t h e y  d e m o n s t r a t e  t h a t  r e l a t i v e l y  
sma l l  s t r u c t u r a l  a l t e r a t i ons  are  c a p a b l e  of p r o d u c i n g  
m a r k e d  shi f t s  in  t h e  p a t t e r n  of i nh ib i t i on .  

F r o m  a m o n g  va r ious  ca tegor ies  of c o m p o u n d ,  we also 
i n v e s t i g a t e d  such  s u b s t a n c e s  as were a l r e a d y  k n o w n  to  
e x e r t  some sor t  of in f luence  on  ma le  or  female  fer t i l i ty .  

B u t  n e i t h e r  O R F  1616, ICI  33,828, C l o m i p h e n e  ( M R L  41), 
U-11,555 A, Su-13,320, Wi-13,099,  n o r  L a r g a c t i l  or  Ergo-  
corn ine ,  exe r t ed  a n y  in f luence  on  a n d r o s t e n e d i o n e -  
s y n t h e t a s e  in  c o n c e n t r a t i o n s  of 30/~g/ml .  

As r ega rds  t he  q u e s t i o n  of speci f ic i ty  of effect  in 
va r ious  species a n d  va r ious  t y p e s  of endoc r ine  t i ssue  in 
v i t ro ,  i t  has  a l r e ady  b e e n  d e m o n s t r a t e d  q u a l i t a t i v e l y  
t h a t  1 7 ~ - h y d r o x y l a t i o n  can  be  i n h i b i t e d  b y  Su-8000 in 
a d r e n a l  t i s sue  1,1°, c a n i n e  t e s t i c u l a r  t i s sue  1~, a n d  h u m a n  
p l a c e n t a l  t i s sue  la. W i t h  four  o t h e r  s u b s t a n c e s  we h a v e  
n o w  b e e n  able  to  show t h a t  t h e  1 7 ~ - h y d r o x y l a t i o n  
a p p e a r s  to  be  i n h i b i t e d  a t  a b o u t  t he  same  c o n c e n t r a t i o n  
in  b o v i n e  a d r e n a l  t i s sue  as in  r a t  t e s t i c u l a r  t issue,  whereas  
w i t h  Su-13,572 t h e r e  is a m a r k e d  di f ference (Table  I I )  x4. 

Zusammen]assung. Der  S e i t e n k e t t e n a b b a u  y o n  C21- 
S te ro iden  zu A n d r o g e n e n  in  R a t t e n t e s t e s h o m o g e n a t  er- 
wies s ich  a b h £ n g i g  v o n  de r  K o n z e n t r a t i o n  de r  V o r s t u f e n  
u n d  k o n n t e  d u r c h  gewisse P y r i d i n d e r i v a t e  prf i ferent ie l l  
b lock i e r t  werden .  

R. NEHER and  F. W. KAHNT 

Pharma Forschungslaboratorien der CIBA AkHen- 
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The  A m i n o  S u g a r  Content  of P lant  T i s s u e s  

A m i n o  sugar s  are  of  w i d e s p r e a d  occur rence  in  b o t h  
b a c t e r i a l  a n d  a n i m a l  t issues.  R e c e n t  w o r k  h a s  i n d i c a t e d  
t h a t  t h e y  p r o b a b l y  occur  in  p l a n t  t i ssues  too.  U D P -  
a c e t y l g l u c o s a m i n e  h a s  been  iden t i f i ed  in  m u n g  seedl ings  1, 
po lysaccha r ides  a n d  m u c o p r o t e i n s  c o n t a i n i n g  a m i n o  s u g a r  
h a v e  b e e n  e x t r a c t e d  f rom h i g h e r  p l a n t s  2 a n d  a n  ascorbic  
ac id  ox idase  p r e p a r a t i o n  h a s  been  s h o w n  to  c o n t a i n  
g lucosamine  res idues  8. 

T h i s  n o t e  descr ibes  t h e  occur rence  of a g lucosamine -  
c o n t a i n i n g  ac idic  s u b s t a n c e  in  h i g h e r  p l an t s .  One  of t h e  
species e x a m i n e d  (Sinapis alba) c o n t a i n e d ,  in  a d d i t i o n  to  
th is ,  two  subs t ances ,  which ,  w h e n  p r e s e n t  t oge the r ,  gave  
a m a r k e d  E t son  a n d  M o r g a n  reac t ion ,  a l t h o u g h  n e i t h e r  
of t h e m  c o n t a i n e d  a m i n o  sugar .  

Fo r  r o u t i n e  e x a m i n a t i o n  t h e  t i s sues  were e x t r a c t e d  b y  
g r ind ing  w i t h  ac id -washed  s and  a n d  four  t imes  t h e i r  
w e i g h t  of di~,tilled wate r .  T h e  e x t r a c t  was  cen t r i fuged  a n d  
t h e  s u p e r n a t a n t  r e t a i n e d .  5 m t  s amples  were h y d r o l y s e d  
for  10 h w i t h  2 N  HC1. T h e  hyd r och l o r i c  acid was  r e m o v e d  
f rom t h e  h y d r o l y s a t e  u n d e r  v a c u u m  in  t h e  p re sence  of 
p h o s p h o r u s  p e n t o x i d e  a n d  solid s o d i u m  h y d r o x i d e .  T he  

res idue  was  d i sso lved  in  3 ml  dis t i l led  wate r ,  cen t r i fuged ,  
a n d  t h e  c lea r  s u p e r n a t a n t  a l lowed  to  pe rco la t e  t h r o u g h  a 
5 × 1 c m  c o l u m n  of Z e o - K a r b  225 (52-100 m e s h  size). T h e  
c o l u m n  was  w a s h e d  w i t h  3 Vol  of w a t e r  a n d  t h e  a m i n o  
s u g a r  e lu t ed  w i t h  5 ml  2 N HC1. A m i n o  s u g a r  was  de te r -  
m i n e d  in t h e  e l u a t e  b y  t h e  m e t h o d  of E l son  a n d  Morgan  
as desc r ibed  b y  BoAs ~. 

The  levels of a m i n o  s u g a r  f o u n d  in  a v a r i e t y  of p l a n t  
leaves  b y  t h i s  m e t h o d  fell w i t h i n  t h e  r a n g e  1-3 mg /100  g. 
Ep igea l  leaves  of t h e  s y c a m o r e  (Acer pseudo-platanus) 
a n d  t h e  m u s t a r d  (Sinapis aIba) c o n t a i n e d  u p  to  8 mg /100  g. 

A more  de t a i l ed  e x a m i n a t i o n  was  m a d e  of t h e  a m i n o  
suga r  s u b s t a n c e  of m u s t a r d .  M u s t a r d  seed was  g e r m i n a t e d  
on  m o i s t  f i l te r  p a p e r  a t  70°C a n d  t h e  ep igea l  leaves  ha r -  
v e s t e d  a f t e r  f ive d a y s '  g rowth .  T h e y  were weighed,  and  
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