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T h e  a b s o r p t i o n  m a x i m u m  of f luorescence s p e c t r u m  (515 
n m  a t  n e u t r a l  pH)  was also co inc iden t  w i t h  t h a t  of iso- 
sep iap ter in .  F u r t h e r m o r e ,  on  a lka l ine  p e r m a n g a n a t e  oxi- 
d a t i o n  t he  c o m p o u n d  gave  2 - am i no - 4 - hyd r oxyp t e r i d ine -  
6-carboxyl ic  acid (Rf  = 0.03, s o l v e n t  s y s t e m  1 in t he  
Tab le  ). H y d r o g e n  perox ide  ox ida t i on  gave  b o t h  x a n t h o -  
p t e r i n  ( R f =  0.10, so lven t  s y s t e m  1) a n d  2-amino-4-  
h y d r o x y p t e r i d i n e - 6 - c a r b o x y l i c  acid. I n  a lka l ine  solut ion,  
t he  c o m p o u n d  was  read i ly  oxidized w i t h  b r o m i n e  to  
x a n t h o p t e r i n .  Labi le  h y d r o g e n  was d e t e r m i n e d  b y  iodine 
t i t r a t i o n  s& Iod ine  e q u i v a l e n t  to  0 .81 / ,moles  of h y d r o g e n  
was c o n s u m e d  p e r / , m o l e  of t he  compound .  T he  c a r b o n y l  
g roup  of t he  c o m p o u n d  was d e t e r m i n e d  b y  t he  2,4-di-  
n i t r o - p h e n y l h y d r a z i n e  m e t h o d  1~ a n d  gave  1 .07 / ,moles  of 
c a r b o n y l  g roup  p e r / , m o l e .  These  chemica l  cha rac te r i s t i c s  
are  cons i s t en t  w i t h  those  of i sosep iap te r in  descr ibed  b y  
FORREST e t  al. n,l~,. F r o m  t he  above  resul t s  i t  can  be  con-  
c luded  t h a t  t he  yel low c o m p o u n d  is iden t ica l  w i t h  iso- 
sep iap ter in .  Bes ides  acid t r e a t m e n t ,  adso rp t ion  of di- 
h y d r o b i o p t e r i n  a t  n e u t r a l  p H  on F i l t ro l  Grade  58 fol lowed 
b y  e lu t ion  w i t h  20% aqueous  ace tone  also leads to  t h e  
f o r m a t i o n  of i sosepiapter in .  B iop t e r i n  gives no  oxid ized  
fo rm of i sosep iap te r in  b y  s imi la r  t r e a t m e n t .  S tudies  on 
t h e  biological  s ignif icance of t he  reac t ion  are be ing  unde r -  
t aken .  

Rdsumd. L a  d ihydrob iop tGr ine  o b t e n u e  p a r  le mGlange 
rGactionel de s6piapt6r ine  e t  de sa rGductase se t r a n s f o r m e  
en s u b s t a n c e  j a u n e  p a r  t r a i t e m e n t  ~ l 'acide sulfur ique.  
E m p l o y a n t  des t echn iques  c h r o m a t o g r a p h i q n e s ,  l ' ana -  
lyse du  spec t re  & a b s o r p t i o n  U V  et  l ' ana lyse  ch imique ,  
on a pu  m e t t r e  en 6vidence que  ce t te  s u b s t a n c e  es t  iden-  
t i que  de l ' isos6piaptGrine.  
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C h a n g e s  in  A l a n i n e  T r a n s a m i n a s e  A c t i v i t y  in  
t h e  L i v e r  o f  R i b o f l a v i n - D e f i c i e n t  R a t s  

NICHOL et  al. 1 a n d  ]~ISENSTI~IN 2 obse rved  a d i rec t  cor- 
r e l a t i on  be tween  a lan ine  t r a n s a m i n a s e  ac t i v i t y  and  glyco- 
gen depos i t ion  in  l iver  t h r o u g h  gluconeogenesis .  T h e y  
h a v e  s tud ied  th i s  assoc ia t ion  in var ious  ways,  inc lud ing  
t he  use of py r idox ine -de f i c i en t  rats .  I t  has  also been  re- 
p o r t e d  t h a t  a l an ine  t r a n s a m i n a s e  ac t i v i t y  var ies  accord-  
ing  to  t he  size of t he  free amino  acid pool  in  the  l iver  1. 

I n  r i bo f l av in  def ic iency MORGAN et  al.8,4 obse rved  a n  
increased  gluconeogenesis  i n t h e  l iver  a t  t he  b e g i n n i n g  of 
r ibo f l av in  deficiency.  Af te r  5 weeks on  r ibof lav in-def i -  
c ient  diet ,  r a t s  showed  depressed g luconeogenet ic  ac t iv i ty .  
These  workers  sub jec t ed  the  n o r m a l  a n d  def ic ien t  r a t s  to  
physio logica l  s t ress  a n d  obse rved  a n  impa i r ed  gluconeo-  
genet ic  response  to  s t ress  in  r i bo f l av in  deficiency,  w h i c h  
was a t t r i b u t e d  to  t h e  fai lure  of p i t u i t a r y  ad rena l  axis  or  
' t r igger  m e c h a n i s m '  to  release A C T H  b y  t he  p i t u i t a ry .  

VChen n o r m a l  r a t s  were in jec ted  w i t h  deoxycor t i -  
costerone,  hepa t i c  a l an ine  t r a n s a m i n a s e  a c t i v i t y  was 
lowered.  This  i n h i b i t o r y  effect  of deoxycor t i cos t e rone  on 
a lan ine  t r a n s a m i n a s e  a c t i v i t y  was sugges ted  to be due  to 
t he  suppress ion  of A C T H  release b y  t he  p i t u i t a r y  1. Th i s  
s i t ua t i on  is s imi la r  to  t h a t  obse rved  in r ibof lav in -def ic ien t  
r a t s  b y  MORGAN et  al. 4. 

I f  such  a defect  exis ts  u n d e r  r ibo f l av in  deficiency,  i t  is 
n a t u r a l  to  e x p e c t  low ac t i v i t y  of a l an ine  t r a n s a m i n a s e  in  
t he  l iver  of r ibo f l av in -de f i c i en t  rats .  On the  con t r a ry ,  i t  
has  been  r epo r t ed  t h a t  the re  is increased a c t i v i t y  of t h i s  
enzyme  in t he  l iver  of r ibof lav in -def ic ien t  r a t s  5. 

I n  t he  p r e sen t  inves t iga t ion ,  changes  in a l an ine  t r a n s -  
a m i n a s e  ac t iv i ty ,  g lycogen a n d  py r idoxa l  p h o s p h a t e  con-  
c e n t r a t i o n  of l iver  h a v e  been  s tud ied  in r i bo f l av in  de-  
ficiency. 

Y o u n g  male  a lb ino  r a t s  of 80-100 g were d iv ided  in to  2 
groups  of equa l  ave rage  b o d y  weights.  Group  A con- 

s is ted of n o r m a l  animals ,  a n d  Group  B of r ibof lav in -  
def ic ient  rats .  The  an ima l s  were pai r - fed on  16% p ro t e in  
for 45 days.  Pa r t i cu l a r s  r ega rd ing  t he  d ie t  h a v e  been  re- 
p o r t e d  elsewhere 6. W a t e r - s o l u b l e  v i t a m i n s  were suppl ied  
da i ly  b y  s u b c u t a n e o u s  in jec t ion:  

Af t e r  t h e  e x p e r i m e n t a l  pe r iod  was over,  t he  r a t s  were 
k e p t  f a s t ing  for  24 h a n d  t h e n  decap i t a t ed .  The  l ivers  
were removed ,  c leaned of a d h e r e n t  blood, weighed, and  
chi l led in  ice. A weighed q u a n t i t y  of l iver  was  d iges ted  
in 30% K O H  and  used for  t he  d e t e r m i n a t i o n  of g lycogenL 
A n o t h e r  p a r t  of the  l iver  was  homogen ized  in p h o s p h a t e  
buf fe r  of p H  7.4 a n d  used for  t h e  d e t e r m i n a t i o n  of a l an ine  
t r a n s a m i n a s e  ac t i v i t y  8 and  p y r i d o x a l  p h o s p h a t e  concen-  
t r a t i o n  9. I t  can  be seen f rom t h e  a c c o m p a n y i n g  Tab le  
t h a t  a l an ine  t r a n s a m i n a s e  a c t i v i t y  and  t he  c o n c e n t r a t i o n  
of p y r i d o x a l  p h o s p h a t e  a n d  g lycogen in l iver  are increased  
in r i bo f l av in  deficiency.  

I n  r i bo f l av in  deficiency,  t he  ox ida t ive  enzyme s y s t e m  
is af fected b y  decreased c o n c e n t r a t i o n  of f l av in  en- 
zymes  1~ There fo re  t h e  o x i d a t i o n  of a m i n o  acid is ex-  
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Changes in alanine transaminase activity, pyridoxal phosphate and glycogen concentration in the liver in riboflavin deficiency, averages 4- S.D. 

Nutritional state No. of 
animals 

Liver 

Weight, Alanine transaminase Pyridoxal phosphate Glycogen in mg 
g/100 g activity, U ~ in/~g 
body wt. 

Per mg Per 100 g Per g Per 100 g Per g Per 100 g 
body wt. b body wt. body wt. 

Group A 7 2.78 1.2 3.336 
(normal pair-fed) • -[=0.02 4-0.27 
Group B 8 3.848 3.07 12.88 
(riboflavin deficient) 4-0.06 4-0.67 4-1.5 

5.14 18.07 0.156 0.433 
--0.126 • -t-0.035 ::c0.087 
7.10 26.65 0.186 0.713 
--0.17 • ::c:0.021 =I=0.10 

U =/~moles of keto acid produced per hour. b Expressed in thousands. 

pec ted  to be decreased.  This  m a y  resul t  in an increased free 
amino  acid pool and  consequen t ly  an  e levat ion  of alanine 
t r ansaminase  ac t iv i ty  in the  l iver of r ibof lavin-def ic ient  
rats.  Pyr idoxa l  phospha te ,  a cofactor  for a lanine t rans-  
aminase,  is increased under  th is  condit ion.  This m a y  also 
be the  reason for increased alanine t r ansaminase  ac t iv i ty  
in the  liver of r ibof lavin-def ic ient  rats.  NICHOL et al. 1 and 
E I S E N S T E I N  2 observed a direct  corre la t ion be tween  ala- 
nine t r ansaminase  ac t iv i ty  and  glycogen deposi t ion.  In  
the  p resen t  inves t iga t ion  also an increase in alanine t rans-  
aminase  ac t iv i ty  is associated wi th  more deposi t ion of 
glycogen in the  liver of r ibof lavin-def ic ient  rats.  

I t  is no ted  in the  in t roduc t ion  t h a t  suppress ion of 
ACTH release by  the  p i tu i t a ry  p re sumab ly  lowers the  
alanine t r ansaminase  ac t iv i ty  in the  liver 1. F u r t h e r  
t r e a t m e n t  of in tac t  ra ts  wi th  cortisol  n-13 or corti-  
sonen, ~2,~4,~5, or adrena lec tomized  rats  wi th  cortisol ~2,13, 
increased the  alanine t r ansaminase  ac t iv i ty  of the  liver. 
I t  has  also been observed t h a t  s.c. inject ion of ACTH 
produced  a twofold increase in the  alanine t r ansaminase  
ac t iv i ty  of the  liver 12, and ad rena lec tomy  lowered it ~a. 
In  the  present  inves t iga t ion  alanine t r ansaminase  ac t iv i ty  
is increased in the  liver of r ibof lavin-def ic ient  rats.  This 
suggests  r a the r  more  release of ACTH by  the  p i tu i t a ry  
and consequent  s t imula t ion  of adrenal  cort ical  funct ion,  
and  is in agreement  wi th  the  earl ier  repor ts  6. Recen t ly  the  
au thors  ~6 observed an increased p lasma ascorbic acid 
level in r iboflavin deficiency, which  is also suggest ive of 
increased adrenal  cort ical  secre t ion as p lasma ascorbic 
acid level increases on admin i s t r a t ion  of cor t isone to 
normal  rats~7. These s tudies  migh t  therefore  provide  in- 
direct  evidence of increased adrena l  cort ical  ac t iv i ty  in 
r ibof lavin  deficiency. 

Zusammenfassung. 45t~giger R ibof l av inmange l  be- 
wirkte  bei  m~nnl ichen  Alb inora t t en  in der  Leber  eine 
E r h 6 h u n g  der  Alan in-Transaminase-Akt iv i t / i t  sowie des 
Pyr idoxa l -  und  Glykogengehal tes .  Diese Befunde  weisen 
darauf  hin,  dass die Akt iv i t~ t  der  Nebenn ie renr inde  be im 
Ribof lav inmange l  e rh6ht  ist. 
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V e r s u c h e  z u m  C a l c i p h y l a x i e - P h ~ i n o m e n  a n  

H e L a - Z e l l k u l t u r e n  ~ 

Als Calciphylaxie def inier te  SELYE 2 eine durch  einen 
doppe l t en  Mechanismus  erzeugte Gewebsreakt ion,  die zu 
einer Calciumablagerung fiihrt. Sie wird ve rmi t t e l s  Vor- 
behand lung  mi t  einer ca lc iummobi l is ierenden Subs tanz  
(Sensibilisierung), der  nach  Ablauf  einer b e s t i m m t e n  
Zei t spanne  (<~critical period~) die Nachbehand lung  mi t  
gewissen chemischen  oder  mechan i schen  Agenzien (Pro- 

vokatoren ,  Beizstoffe,  <~challengers~) folgt, ausgel6st.  Ab- 
lagerung von  Calciumsalzen erfolgt  dort ,  wo der  P rovoka-  
to r  mi t  sensibi l is ier tem Gewebe in ]3eriihrung k o mmt .  
Demgegent iber  b e d e u t e t  die Calcergie eine AusfXllung yon  

1 Durchgeffihrt mit  Unterstfitzung der Deutschen Forschungsge- 
meinschaft. 
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