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W e  also succeeded in coo rd ina t ing  b y  ch i r -op t ica l  
m e t h o d s  t h e  ch i ra l  sul foxide cen t r e  of a m a t o x i n s  to  t he  
sulfoxides p r e p a r e d  b y  o x y d a t i o n  of pha l lo id in .  The  
O R D  curves  of t i le 2 d ias te reomer ic  pha l lo id in  s u l -  
foxides are m i r r o r  images  6 (Figure  4 a  a n d  b). This  
conf i rms  t he  obse rva t ions  of HENSON a n d  MISLOW ~, who  
found  t h a t  t he  sign of t i le  O R D  curves  of sulfoxides 
is d e t e r m i n e d  p r e d o m i n a n t l y  b y  t h e  ch i r a l i t y  a t t h e  sul- 
fur  a tom.  Only  t h e  pha l lo id in  sulfoxide,  h a v i n g  pos i t ive  
C o t t o n  effects in  t i le region of 290-360 n m  (Figure  4a)  
possess t h e  t o x i c i t y  of pha l lo id in  8. 

A m a n i n  is a n  a m a t o x i n  w i t k o u t  a phenol ic  h y d r o x y l  
g roup  a n d  therefore  possesses .the same  c h r o m o p h o r i c  
s y s t e m  as t he  sulfoxides of pha l lo id in  8. I t  has  a n  O R D  
curve  (Figure 4 c) s imi la r  to  t he  tox ic  phal lo id in-sul foxide .  
Compar i son  of a m a n i t i n  sulfoxide was ach ieved  b y  acet-  
y l a t i on  of t he  phenol ic  g roup  9 in pos i t ion  6, w h i c h  shi f t s  
t he  a b s o r p t i o n  of a m a n i t i n s  10 n m  to sho r t e r  wave leng ths ,  
so t h a t  i t  cor responds  to  those  of amanii1 a n d  pha l lo id in  
sulfoxides.  The  O R D - c u r v e  of O-ace ty l -7 -aman i t i n  
(Figure 4d) resembles  also t h a t  of t he  toxic  pha l lo id in  
sulfoxide.  F r o m  th i s  i t  m u s t  be  conc luded  t h a t  t he  
con f igu ra t ion  of t h e  sulfoxides in a m a n i n  a n d  in t he  
a m a n i t i n s  is iden t i ca l  w i t h  t h a t  in  t he  toxic  pha l lo id in  
sulfoxide.  The  abso lu te  conf igura t ion ,  however ,  of th~s 
cen t re  of ch i r a l i t y  st i l l  r em a i ns  to  be  e luc ida ted .  

Zusammen/assung. Die Cot tonef fek te  de r  A m a n i t i n e  
k o n n t e n  d e E  Indo l t e i l  bzw. den  A m i d g r u p p e n  des Mole- 
ki ihls  zugeo rdne t  werden.  Das  u n t o x i s c h e  A m a n u l l i n  
bes i t z t  die gleiche K o n f o r m a t i o n  wie die t ox i s chen  
Pept ide ,  das  u n t o x i s c h e  A l d o a m a n i t i n  dagegen  eine 
andere .  Die abso lu t e  K o n f i g u r a t i o n  der  Su l fox idgruppe  
de r  A m a t o x i n e  is t  i den t i s ch  m i t  der  des t ox i s chen  
Phal lo id insul foxids .  
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Acquis i t ion  of an E m b r y o n a l  B iochemica l  Feature 

The  end- to-s ide  p o r t a c a v a l  s h u n t  (PCS) leads to  a 
m a r k e d  a l t e r a t i on  in q u a n t i t y  a n d  compos i t ion  of the  
b lood reach ing  t he  l iver.  Consequent ly ,  s h u n t - i n d u c e d  
a l t e r a t i ons  in me tabo l i c  s t i m u l a t i o n  migh t ,  in  a genera l  
way,  exp la in  t he  va r ious  morpholog ica l  a n d  f u n c t i o n a l  
changes  of t he  l iver  1-4. To our  knowledge  t he  specific 
h y p o t h e s i s  ha s  n o t  been  t e s t ed  w h e t h e r  some of t he  
h e p a t i c  consequences  of a PCS m i g h t  be  r ega rded  as 
a regress ion of t he  h e p a t o c y t e s  to  a more  i m m a t u r e  or  
e m b r y o n a l  s ta te .  A s t u d y  of b iochemica l  fea tu res  wh ich  
differ  s ign i f i can t ly  in  fe ta l  a n d  a d u l t  an ima l s  m i g h t  
shed  l i gh t  on  t h i s  ques t ion .  

I n  t he  m a t u r e  r a t  l iver,  t he  e n z y m e  y - g l u t a m y l  t r ans -  
pep t idase  (GGTP,  7 - g l u t a m y l  t ransferase ,  EC 2.3.2.1) 
is ba re ly  m e a s u r a b l e  ~, whereas  in  t i le n e w b o r n  r a t  i t  
exh ib i t s  10 to  20 t imes  more  a c t i v i t y  6. Derepress ion  
of th i s  e n z y m e  has  also been  r epo r t ed  in t r a n s p l a n t a b l e  
chemica l ly  i nduced  r a t  h e p a t o m a s  7. H e p a t i c  G G T P  was, 
therefore ,  m e a s u r e d  in  r a t s  w i t h  a PCS a n d  in a p p r o p r i a t e  
controls .  

Tile e x p e r i m e n t a l  de ta i l s  of our  a n i m a l  model  h a v e  

in the Rat Liver after Portacaval  Shunt  

been  descr ibed  prev ious ly l ,L  A d u l t  ma le  Sprague-  
Dawley  r a t s  were e x a m i n e d  for  l iver  G G T P  a c t i v i t y  
10, 20 a n d  30 days  a f t e r  a n  end- to-s ide  p o r t a c a v a l  
shun t .  N o n - o p e r a t e d  con t ro l  an ima l s  f rom the  same  
b a t c h  were sacr i f ied s imul t aneous ly .  E n z y m e  assays  
were  car r ied  ou t  on  10% (w/v) l iver  h o m o g e n a t e s  in  
0 .9% sal ine solut ion,  us ing  7 - g l u t a m y l - p - n i t r o a n i l i d  
as s u b s t r a t e  5 
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~,-glutamyl transpeptidase activity after end to side portaeaval anastomasis (~" -4- SD) 

Experimental procedure n Liver weight Enzyme activity 
(g]100 g) (/~moles/min/g wet wt. 

Unoperated controls 6 3.66 :~: 0.33 0.006 4- 0.012 
Portacaval anastomosis 
after 10 days 7 2.38 :J: 0.41 0.060 4- 0.018 ~ 
after 20 days 5 2.16 4- 0.27 0.067 4- 0.027 ~ 
after 30 days 5 2.35 4- 0.5 0.104 4- 0.043 

a Significantly different from unoperated controls ( p <  0.001). 
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In  all  an ima l s  sub j ec t ed  to  PCS, t he  l iver  we igh t  
dec reased  m a r k e d l y  (Table).  This  l iver  ' a t r o p h y '  cor- 
r e s p o n d e d  to  t h e  genera l  exper ience  in  t h i s  a n d  o t h e r  
l abora to r i e s  1-~ a n d  impl ied  a well  f u n c t i o n i n g  PCS.  
10 days  a f t e r  PCS, G G T P  a c t i v i t y  h a d  increased  t en fo ld  
a n d  r e m a i n e d  a t  t h i s  level  t h r o u g h o u t  the  per iod  of 
obse rva t i on .  I n  t h e  con t ro l  group,  t h e  a c t i v i t y  was 
a l m o s t  u n d e c t a b l e  (Table).  

Our  f ind ings  of v e r y  low a c t i v i t y  of G G T P  in n o r m a l  
a d u l t  r a t  l ivers  are  in  a g r e e m e n t  w i t h  ear l ier  obse rva -  
t ions  5,s-~~ I n  these  a n i m a l s  G G T P  a c t i v i t y  m a y  b e  
found  h i s tochemica l ly  in  t h e  endo the l i a l  cells of pert-  
portal vessels, in  bi le  duc t s  a n d  in K upf f e r  cells, whereas  
v i r t u a l l y  no a c t i v i t y  can  be  de t ec t ed  in  h e p a t o c y t e s  ~. 
T h e  h i g h  e n z y m e  a c t i v i t y  ill c e r t a i n  r a t  h e p a t o m a s  
wh ich  c o n t a i n  glycogen,  p roduce  bile and  h a v e  a h igh  
level  of g lucose -6 -phospha tase  7, suggests  t h a t  G G T P  m a y  
be  a c t i v a t e d  in p a r e n c h y m a t o u s  l iver  cells d u r i n g  t h e  
carc inogenic  process.  Th i s  has  been  i n t e r p r e t e d  as a 
r e - a c q u i r e m e n t  of a b iochemica l  f ea tu re  wh ich  pre-  
d o m i n a t e s  in  t he  fetus,  b u t  is repressed  in  t h e  a d u l t  
l ive r  ~ . 

T h e  microscopica l  a n a t o m y  of t h e  l iver  of s h u n t e d  
r a t s  looks  grossly n o r m a l ~ , ~ .  M e a s u r e m e n t s  of D N A  
c o n t e n t  h a v e  sugges ted  t h a t  t he  in i t ia l  loss of l ive r  
mass  is due  more  to  a r e d u c t i o n  in cell size r a t h e r  t h a n  
in cell n u m b e r  13 Some observers  n o t e d  a s l igh t  increase  
in  t he  n u m b e r  of Kupf fe r  cells 14. E v e n  t h o u g h  we 
h a v e  no  i n f o r m a t i o n  a b o u t  t h e  h i s tochemica l  d i s t r ibu -  
t i on  of G G T P  a c t i v i t y  in s h u n t e d  rats ,  t h e  genera l ly  
recognized m i n o r  morpho log ica l  a I t e r a t ions  do n o t  
a p p e a r  suff ic ient  to  exp la in  t h e  t enfo ld  increase  in en- 
zyme  a c t i v i t y  a f t e r  PCS. The  impress ive  e l eva t ion  in 
h e p a t i c  G G T P - c o n t e n t  could the re fore  be  i n t e r p r e t e d  
more  r e a s o n a b l y  in t h e  c o n t e x t  of t h e  s imi la r  f ind ings  
in n e o n a t a l  l ive r  and  in  chemica l ly  induced  r a t  hepa-  
tomas .  Accord ing  to  t h i s  view, ~the s h u n t  consequences  

m i g h t  be  assoc ia ted  w i t h  derepress ion  of an  enzyme,  
n o r m a l l y  p r e sen t  on ly  in t h e  e m b r y o n a l  l iver.  F u r t h e r  
s tud ies  are  r equ i r ed  to  d e m o n s t r a t e  w h e t h e r  such  a 
m e c h a n i s m  is l imi t ed  to  a few specific e n z y m e s  or  re-  
p re sen t s  a fo rm of genera l ized  h e p a t i c  i m m a t u r i t y  a f t e r  
PCS. 

Zusammen/assung. I n  L e b e r h o m o g e n a t e n  yon  R a t t e n  
m i t  e inem p o r t o c a v a l e n  <~Shunt}> wurde  gegeni iber  un-  
b e h a n d e l t e n  K o n t r o l t t i e r e n  eine zehnfache  V e r m e h r u n g  
der  Aktivi t~i t  de r  y - G l u t a m y l t r a n s p e p t i d a s e  festgestel l t .  
Dieser  B e f u n d  k 6 n n t e  als Derepress ion  dieses E n z y m s  
gedeu t e t  werden,  da  i ihnl ich ges te iger te  E n z y m a k t i v i -  
t / i t en  b i she r  n u r  be t  e m b r y o n a l e n  L e b e r n  u n d  bet  che-  
mi sch  i nduz i e r t en  H e p a t o m e n  gemessen  w o r d e n  sind.  
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T he  Use  of Alfalfa Residual,  Juice  for Product ion  

One of t he  m o s t  ser ious p r o b l e m s  fac ing  t h e  wor ld  
n o w a d a y s  is t h e  p rov i s ion  of a n  a d e q u a t e  d ie t  for  a 
r a p i d l y  increas ing  popu la t ion .  Th i s  can  be  especial ly  
obse rved  in L a t i n  Amer ica ,  whe re  t he  p r o t e i n  shor tage  
cons t i t u t e s  t h e  m a i n  n u t r i t i o n a l  de f i c i encyL  U n d e r  these  
c i r cums tances ,  t h e  deve lop ing  of processes  for convers ion  
of was t e  m a t e r i a l s  in to  edible  mic rob ia l  foods is of pa ra -  
m o u n t  i m p o r t a n c e .  

Severa l  processes for t i le o b t e n t i o n  of leaf  p r o t e i n  con-  
c e n t r a t e  h a v e  been  r epo r t ed  ill t h e  l i t e r a t u r e  2-4. DUring 
these  processes,  a l fa l fa  res idda l  ju ice  is o b t a i n e d  as a 
b y p r o d u c t  a n d  t h e  feas ib i l i ty  of i ts  use for b i omass  
production was the aim of the present investigation. 
Earlier results have been published elsewhere 5, 6 

Materials and methods. T he  cu l tu re  selected for i ts  
h ighes t  g r o w t h  r a t e  was  Candida sp).  T he  m e d i u m  used 
in f e r m e n t a t i o n  c o n t a i n e d  0.5 g of K~HPO4/1 of a l fa l fa  
res idua l  juice.  F e r m e n t a t i o n  was  c o n d u c t e d  a t  30~ a n d  
a t  a con t ro l l ed  p H  of 5.0. T he  f e r m e n t o r  used t h r o u g h o u t  
t h i s  s t u d y  was  a 14 1 t o t a l  c apac i t y  ( F e r m e n t a t i o n  Des ign  
Inc.)  w i t h  a work ing  vo lume  of 9 t. S t i r r e r  speed was  of 
400 rpm.  S imple  on-off  c o n t r o l w a s  used,  a r r a n g e d  so t h a t  
t he  dissolved oxygen  p a r t i a l  p ressure  d id  no t  fall  be low 
0.10 a tm .  I n o c u l u m  was  g rown in 250 ml  E r l e n m e y e r  
f lasks  w i t h  50 ml  of med i um ,  a n d  i n c u b a t i o n  was for  1 day.  
Dry  we igh t  was  d e t e r m i n e d  g r av i m e t r i c a l l y  a f t e r  d r y i n g  
to c o n s t a n t  we igh t  t h e  cell m a t e r i a l  a t  100 ~ 

of S ingle -Cel l  Prote in  

A p p r o x i m a t e l y  33 m g  of dr ied  b i o m a s s  was sub j ec t ed  
to  acid hydro lys i s  w i t h  6 N  HC1 a t  l l 0 ~  for  48 h. T h e  
h y d r o l y s a t e  was  e v a p o r a t e d  u n d e r  v a c c u m  to d ryness  a n d  
t h e n  r e suspended  in 20 m l  of d is t i l led  water .  This  s tep  
was  r epea t ed  3 t i m e s  a n d  t h e n  t h e  h y d r o l y s a t e  was  t a k e n  
up  in a p H  3.1 sod ium ace ta t e -ace t i c  acid buffer .  The  
ana lys i s  for a m i n o  acid was car r ied  ou t  u p o n  a 0.5 ml  
sample  us ing  a H i t a c h i  P e r k i n - E l m e r  a m i n o  acid ana lyze r  
(Model K L A - 3 B ) .  T r y p t o p h a n e  was  d e t e r m i n e d  b y  a 
co lor imet r ic  m e t h o d  7. The  a m i n o  acid c o n t e n t  of soybean  
mea l  was  also d e t e r m i n e d  b y  t h e  p rocedures  m e n t i o n e d  
above .  

Results and discussion. T h e  s t a t i o n a r y  p h a s e  was  
p rac t i ca l ly  a t t a i n e d  a f t e r  t he  50 th  h of cu l t iva t ion ,  as is 
shown in F igure  la .  The  m a x i m u m  p r o d u c t i v i t y  p was  
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