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h y d r o u s  e the r  was  added  to t he  m i x t u r e  and  t he  pa r t i c -  
ipa te ,  a f t e r  drying,  was t r e a t e d  w i t h  t r i f luoroace t ic  acid 
to  r e m o v e  t he  e - amino  p r o t e c t i n g  group.  The  resu l t ing  
S@3C3-methyla ted  c o m p o u n d ,  w h i c h  was k e p t  w i t h  5fold 
e q u i v a l e n t  of d i t h i o t h r e i t o l  a t  p H  9.0 for 36 h a t  room 
t e m p e r a t u r e ,  gave  c rude  p r e p a r a t i o n  of c o m p o u n d  I. 
Pu r i f i ca t ion  of t he  c rude  m a t e r i a l  b y  c o u n t e r c u r r e n t  
d i s t r i b u t i o n  b e t w e e n  1 - B u O H  a n d  2% -AcOH gave  p u r e  
c o m p o u n d  {[c~]~9-35.2 (c 1.0, D M F ) ;  R~ I 0.46; R~ II 0.65; 
a m i n o  acid ra t ios  in  acid hyd ro lysa t e ,  ASpl.0~Metg.94 
Phea.04 ( recovery 91~ (Trp was j u s t  de te rmined)} .  The  
Rf-va lues  a n d  t he  opt ica l  r o t a t i o n  of t he  [13C]-enriched 
t e t r a g a s t r i n  showed  good a g r e e m e n t  w i t h  those  of t he  
or ig ina l  one. 
C o m p o u n d  I I  was  p r e p a r e d  b y  S @ a C ] - m e t h y l a t i o n  of t -  
B o c - M e t - A s p - P h e - N H  2 (IV) followed b y  dep r o t ec t i ng  and  
d e m e t h y l a t i o n  in t he  same m a n n e r  as descr ibed  for com- 
p o u n d  I. The  p ro t ec t ed  t r i p e p t i d e  amide  (IV) is a n  in te r -  
m e d i a t e  in syn thes i z ing  c o m p o u n d  I. 13C-enrichment  of 
m e t h i o n i n e  res idue was also s imi la r ly  car r ied  o u t  w i t h  
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Fig. 2. Dose-response curve of gastrin=related peptides on gastric acid 
secretion. On the abscissa is the dose (~.g/kg), and on the ordinate is 
the area of pH-reduction due to gastric acid secretion of the peptide. 
The symbols are as follows: �9 pentagastrin (ICI); �9 [!3C]-enriched 
tetragastrin; �9 [lsC]-enriched tripeptide. 

methyl-E13C] iodide to give h o m o g e n o u s  [13C~-enriched 
t r i p e p t i d e  (II) {[~]{)1 + 1.92 (c 0.52, 50% AcOH) ;  RfI0.35; 
Rfn0.54 }. In  add i t ion ,  t he  amino  acid ana lyses  of t he  acid 
h y d r o l y s a t e s  in b o t h  of the  enr iched  pep t ides  i nd i ca t ed  
t he  comple te  d e m e t h y l a t i o n  of S - m e t h y l a t e d  m e t h i o n i n e  
residue.  
Biological  ac t iv i t i es  of c o m p o u n d  I and  I I  were c o m p a r e d  
w i t h  t h a t  of p e n t a g a s t r i n  (ICI) in t e r m s  of p o t e n c y  to 
s t i m u l a t e  gas t r ic  secre t ion  wh ich  was  m e a s u r e d  b y  
Schi ld ' s  r a t  m e t h o d  9,10. The  a c t i v i t y  of c o m p o u n d  I was  
found  to  be essent ia l ly  iden t ica l  w i t h  t h a t  of p e n t a g a s t r i n ,  
while  t h a t  of c o m p o u n d  I I  was on ly  1% of t he  reference 
pep t ide  shown in f igure 2. 
N M R - s p e c t r a  were o b t a i n e d  on  a J E O L - P F T - 1 0 0  s y s t e m  
ope ra t i ng  in t he  Four ie r  t r a n s f o r m  mode.  l~C-spectra were 
p r o t o n  decoupled  a n d  o b t a i n e d  a t  r oom t e m p e r a t u r e  
(24 4- 1~ cont ro l led  b y  J E O L  t e m p e r a t u r e  control ler .  
A d e u t e r i u m  i n t e r n a l  lock was p rov ided  b y  means  of D20 
cap i l l a ry  which  was inse r t ed  in to  t he  ma te r i a l .  The  d a t a  
were a c c u m u l a t e d  us ing  90 ~ pulse w i t h  6250 Hz  b a n d -  
wid th ,  a n d  200-500 t r a n s i e n t s  were a c c u m u l a t e d  pe r  
spec t rum.  Chemical  sh i f t s  were re ferenced  to c a r b o n  
disulf ide (C S~). The  chemica l  sh i f t  of CS~ f rom t e t r a m e t h y l -  
si lane (TMS) was o b t a i n e d  a t  193.98 p p m  (~ = 198.98-(9c@. 
S- [ laC]-methyla ted  t e t r a g a s t r i n  (16 mM) in DMSO-d ,  
showed  a single, n a r r o w  13C-resonance a t  167.79 p p m  
( =  26.19 p p m  f rom TMS).  W h e n  i t  was  r educed  b y  di- 
tb io th re i to l ,  t h e  chemica l  sh i f t  of laC-resonance of t he  en- 
r iched  t e t r a g a s t r i n  sh i f t ed  upfield 10.57 ppm,  i.e., a t  
178.36 ppm.  Th i s  change  in the  chemica l  sh i f t  was  in 
good a g r e e m e n t  w i t h  t h a t  r epo r t ed  b y  Jones  e t  al. 1~. 
These  taC-enriched c o m p o u n d s  w i th  wel l -def ined s t r u c t u r e  
m a y  serve as s u b s t r a t e s  su i t ab le  for  N M R - s t u d i e s  on  t he  
b i n d i n g  of gas t r i n  w i t h  i ts  receptor .  
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Summary. Glucose u t i l i za t ion ,  l a c t a t e  p r o d u c t i o n  a n d  g l u t a t h i o n e  r egene ra t i on  were measu red  in t h e  red  b lood  cells 
of 2 species of A u s t r a l i a n  Marsupia l s ,  E a s t e r n  grey  k a n g a r o o  (Macropus gigantus) and  red kanga roo  (Macropus ru/us), 
a n d  were found  to be  s ign i f i can t ly  lower  in t he  red b lood  cells f rom grey t h a n  t h a t  of red kangaroos .  

Red  cells of E a s t e r n  grey  k a n g a r o o  (Macropus gigantus) 
h a v e  cons ide rab ly  h i g h e r  a c t i v i t y  of severa l  red  cell 
enzymes  inc lur ing  those  of g lucose -6 -phospha te  dehy-  
drogenase ,  g lucose -6 -phospha te  i somerase  a n d  l a c t a t e  
dehydrogenase ,  t h a n  those  of red  kanga roos  (Macropus 
ru/us) ~. J u s t  t he  oppos i te  is t r ue  for t he  level  of r educed  
g l u t a t h i o n e  (GSH) wh ich  is h i g h e r  in t he  red cells of 
red  kanga roos  t h a n  those  of g rey  kanga roos  4. I n  con t inu -  
a t ion  of these  s tud ies  we h a v e  now  m e a s u r e d  glucose 
u t i l i za t ion ,  l a c t a t e  p roduc t ion ,  a n d  ce r t a in  aspec ts  of 
G S H  m e t a b o l i s m  in t he  red  b lood  cells of these  2 species 
of A u s t r a l i a n  marsupia l s .  
Materials and methods. Blood was o b t a i n e d  f rom la t e ra l  
t a i l  ve ins  of kanga roos  a n d  col lected in to  hepa r in i zed  
tubes .  The  red  cells were  w a s h e d  3 t i m e s  in sal ine and  a 

cell suspens ion  giving a h a e m a t r o c t i t  of a b o u t  30% was 
m a d e  in Krebs '  R inge r s  buf fe r  p H  7.4 c o n t a i n i n g  8 mM 
glucose. The  cell suspens ion  was i n c u b a t e d  ar  37~ and  
a l iquo t s  were r e m o v e d  a t  h o u r l y  i n t e rva l s  for t he  mea-  
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s u r e m e n t  of glucose (S igma Techn ica l  Bul le t in  No. 510) 
and  l a c t a t e  5. P r e v i o u s l y  descr ibed  m e t h o d s  were used 
for t he  m e a s u r e m e n t s  of r egene r a t i on  of G S H  b y  i n t a c t  
red cells 6 and  t he  s t a b i l i t y  of G S H  in t h e  presence  of 
a c e t y l p h e n y l h y d r a z i n e  7. 
Results and discussion. The  resu l t s  ( table) show t h a t  
glucose c o n s u m p t i o n  ave raged  4.99 4- 0.24 ~xM/h g l i b  
in t h e  cells of red  kanga roo  c o m p a r e d  to  3.36 4- 0.29 
in those  of g rey  kangaroos ,  t h e  dif ference be ing  s ta t i s -  
t i ca l ly  s ign i f ican t  (p < 0.01). Differences  in t he  l ac t a t e  
p r o d u c t i o n  b y  t h e  red cells were also s ign i f ican t  be tween  
t h e  2 species (p < 0.002). 

Metabolism of glucose and reduced glutathione (GSH) in the red 
blood cells of red and grey kangaroos 

Red kangaroos Grey kangaroos p 
(N = 5) (N = 5) 

Glucose consumption 
(~M/h glib) 4.99 • 0.24 3.36 • 0.29 0.01 
Lactate production 
(p~M/h glib) 10.87 4- 0.72 5.88 -4- 0.35 0.002 
GSH regeneration 
(~M/min glib) 0.275 4- 0.029 0.038 4- 0.017 0.001 
GSH stability 
(y,M/h glib) 0.052 4- 0.007 0.040 4- 0.008 NS 

Results are means -4- SEM. 

G S H  r e g e n e r a t i o n  in t he  red  ceils of b o t h  the  species 
of kanga roo  p roceeded  l i nea r ly ;  more  t h a n  90% of the  
or ig ina l  G S H  was  r egene ra t ed  in less t h a n  30 m i n  in 
red  k a n g a r o o  a n d  a b o u t  60 min  in grey  kangaroo .  Mean  
G S H  r e g e n e r a t i o n  of 0.275 4- 0.029 ~ M / m i n  g l i b  in  t he  
red  cells of r ed  kanga roos  was s ign i f i can t ly  h igher  
( p <  0.001) t h a n  0.038 • 0.017 o b t a i n e d  in grey k a n g a -  
roos ( t a b l @  As s h o w n  in t he  tab le ,  t he re  was no s ign i f ican t  
di f ference in t he  G S H  s t a b i l i t y  be tween  the  2 species 
of the  kangaroo .  
The  a c t i v i t y  of g lucose -6 -phospha te  dehyd rogenase  and  
severa l  o t h e r  e n z y m e s  of glucose m e t a b o l i s m  is h igher  
in the  red  b lood  ceils of g rey  t h a n  those  of red  kanga roos  
a n d  yet ,  as shown  in the  tab le ,  glucose u t i l i za t ion ,  l a c t a t e  
p roduc t ion ,  a n d  G S H  r egene ra t i on  ra tes  are s ign i f i can t ly  
l o w e r  in  t he  red  b lood  cells of g rey  t h a n  those  of red  
kangaroos .  The  reason  for th i s  pa radox ica l  r e l a t ionsh ip  
be tween  e n z y m e  a c t i v i t y  a n d  glucose m e t a b o l i s m  is n o t  
ye t  c lear  b u t  i t  m a y  poss ib ly  be  re la ted  to the  level  of 
g lycolyt ic  i n t e r m e d i a t e s  a n d / o r  differences  in p e r m e a b i l i t y  
of the  red  ceils to  glucose. S tudies  in  th i s  d i rec t ion  m a y  
he lp  u n d e r s t a n d i n g  t he  e v o l u t i o n a r y  i n t e r r e l a t i onsh ips  
be tween  t he  d i f fe ren t  species of marsupia l s .  
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Peroxidase-Isoenzyme in Kressekeimlingen ( L e p i d i u m  s a t i v u m  L . )  und ihre H e m m u n g  durch 
Silybin, Silydianin und Silychristin 
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by silybin, silydianin and silychristin 
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Summary. Seedl ings of Lepidium sativ~m L. c o n t a i n  4 pe rox idase  i soenzymes .  The i r  de -novo- syn thes i s  is s igni f icant ly  
depressed  in t he  presence  of 3 �9 10-s moles/1 s i lybin,  s i lyd ian in  a n d  s i lychr i s t in  in the  i n c u b a t i o n  m e d i u m  respect ively .  

I n  f r i iheren Mi t t e i l ungen  1, 2 f iber unsere  U i i t e r s u c h u n g e n  
zur  F u l l k t i o n  y o n  (~ S i lymar in  ~> in der  P f l anze  h a t t e n  wir  
be r i ch te t ,  dass  Silybil i  (I), S i lyd ian in  (II)  u n d  Si lychr i s t in  
( I I I ) ,  die z u s a m m e n  das  biologisch a k t i v e  Pri l iz ip de r  

�9 F r t i ch t e  de r  Mar iend i s te l  (Silybum marianum Gaert l i . )  
da r s t e l l en  3, das  W a c h s t u m  voli  Kres seke iml ingen  ill 
spezi f ischer  Weise  beeinf lussen.  Die W i r k u n g e n  yon  I 
bis  I I I  s ind  dos i sabh~ng ig  u n d  lassen sowohl  bei  de r  
Aktivit~Lt der  e inze lnen  V e r b i n d u n g e l i  als a u c h  bei  der  
K o m b i l i a t i o n  derse lbel i  u n t e r e i n a n d e r  m a r k a l i t e  U n t e r -  
schiede  e r k e n n e n  1. Als Ursache  fiir d iesen Ef fek t  yon  
I his  I I I  ha t t e l l  wi r  e ine I n t e r a k t i o n  de r  Wi rks to f f e  m i t  
d e m  M e t a b o l i s m u s  des prim~,ren P h y t o h o r m o n s  Indo l -  
essigs~ure (IAA) in B e t r a c h t  gezogen 4 u n d  diese Ver-  
m u t u n g  a u c h  expe r imen te l l  ges t i i t z t  2, ~ So erweisen sich 
I - I I I  in v i t ro  als spezif ische Inh ib i to r e l i  de r  Meer re t t i ch -  
P e r o x i d a s e  2, eines E n z y m s ,  das  m i t  de r  IndolessigsAure-  
Oxidase  ( IAA-Oxidase)  der  P f l anzen  n a h e  v e r w a n d t  is t  5. 
Der  d u r c h  die I n h i b i t i o n  der  I A A - O x i das e  v e r m i n d e r t e  
A b b a u  de r  I A A  muss  d a h e r  zwangsl~uf ig  zu e iner  Ver-  
s tArkung  der  speziel len W i r k u n g e n  des P h y t o h o r m o n s  
ff ihren.  

I n  dieser  A r b e i t  f t ihren  wi t  dell Nachweis ,  dass  unse r  
T e s t o b j e k t  e, Ke iml inge  de r  Ga r t enk re s se  (Lepidium sati- 
vum L.), m e h r e r e  Pe rox ida se - I soenzyme  e n t h ~ l t  u n d  dass  
die D e - n o v o - S y n t h e s e  de rse lben  d u r c h  die T e s t s u b s t a n z e n  
I - I I I  s ign i f ikan t  h e r a b g e s e t z t  wird. 
Material und Methodik. T e s t s u b s t a n z e n  u n d  Tes t sys t em.  
Zur  A n w e n d u n g  k a m e n  stabi le ,  wasser l6sl iche D e r i v a t e  
yon  I b i s  I I I  (Na-Salze  de r  Dihemisucc ina te )7 .  Als Tes t -  
o b j e k t  w u r d e n  Ke iml inge  v o n  Lepidium sativum L., Sor te  
, c resson  Iris6*, b e n u t z t .  E i n e  genaue  Besch re ibung  dieses 
Tes t sy s t ems  I i n d e t  s ich a n  ande re r  Stelle 6. Fo lgende  
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