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faeces a n d  in t e s t i na l  c o n t e n t s  of r a t s  of series 2 cons is ted  
mos t ly  of t h e  co r re spond ing  aglycones,  b u t  sma l l  a m o u n t s  
( <  8%) of the  glycosides were also de tec ted .  
These  resul t s  ind ica te  t h a t  a s igni f icant  level  of reab-  
so rp t ion  of [laC] label led h y d r o x y e t h y l r u t o s i d e s  occurs  
a f t e r  b i l i a ry  excre t ion .  I t  is n o t  possible,  on  t he  ev idence  
ob ta ined ,  to  s t a t e  w h e t h e r  me tabo l i c  hydro lys i s  of t he  
h y d r o x y e t h u l r u t o s i d e  g lucuronides  b y  t he  i n t e s t i na l  
microf lora  precedes  r e a b s o r p t i o n  a l t h o u g h  th i s  appea r s  
p robable .  Ev idence  t h a t  h y d r o x y e t h y l r u t o s i d e  glucuro-  
nides are suscept ib le  to  bac te r i a l  g lucuron idase  has  been  
p resen ted  earl ier  a, 8 and  the  **C a c t i v i t y  of r a t  faeces %l- 
lowing H R  a d m i n i s t r a t i o n  has  p rev ious ly  been  shown  to 
be m a i n l y  a t t r i b u t a b l e  to u n a b s o r b e d  h y d r o x y e t h y l -  
que rce t ins  a, 4. 

The  d e m o n s t r a t i o n  t h a t  free a n d  c o n j u g a t e d  h y d r o x y -  
e thy l ru to s ide s  c a n  be  recovered  f rom t h e  bile a n d  u r ine  
of each  second a n i m a l  fol lowing r e a b s o r p t i o n  of t h e  
b i l i a ry  me tabo l i t e s  ind ica tes  t h a t  a s igni f icant  level  of 
e n t e r o h e p a t i c  cycl ing is ope ra t i ng  in an ima l s  rece iv ing  
h y d r o x y e t h y l r u t o s i d e s .  These  f ind ings  m a y  be of signifi- 
cance  in  r e l a t i on  to  t h e  m a i n t e n a n c e  of t h e r a p e u t i c  levels  
of t he  d rugs  in m a n  b u t  t he  poss ib i l i ty  of species differ- 
ences should  n o t  be  excluded.  

8 L. A. Griff i ths ,  in :  Topies  in F l a v o n o i d  C h e m i s t r y  a n d  Bio- 
chemis t ry ,  p. 201. Ed .  L. Fa rka s ,  M. G a b o r  a n d  F. Ka l l ay .  Else- 
vier ,  A m s t e r d a m  a n d  New Y o r k  1976. 
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Summary. A m e t h o d  is descr ibed  for t he  pur i f i ca t ion  of p ig  l iver  m o n o a m i n e  oxidase  b y  a f f in i ty  c h r o m a t o g r a p h y ,  
us ing  a co lumn  wi th  cova l en t ly  b o u n d  pargyl ine .  

L ive r  m i t o c h o n d r i a l  m o n o a m i n e  oxidase  (MAO) has  been 
isola ted f rom a v a r i e t y  of m a m m a l i a n  sources  inc lud ing  
the  r a t  2 5, h u m a n  6, beefT--9 and  pig l~ This  h igh  
molecu la r  we igh t  p r o t e i n  ca ta lyzes  t he  ox ida t ive  de- 
a m i n a t i o n  of p r imary ,  secondary ,  and  t e r t i a r y  amines  
wi th  a m e t h y l e n e  group  a d j a c e n t  to  the  n i t r ogen  as fol- 
lows : 

R C H e N H R '  + O z ~ ILa() -~ R C H O  t R'NFle + H~O2. 

We recen t ly  r epor t ed  the  successful  s u b s t i t u t i o n  of var i -  
ous d i v a l e n t  me ta l s  for copper ( I I )  in pig l iver  MAO 1.. 
The  p r e p a r a t i o n  of such  pseudo-MAOs requi res  essent ia l ly  
pure  enzyme,  which  p r o m p t e d  the  d e v e l o p m e n t  of t he  
a f f in i ty  c h r o m a t o g r a p h y  sys t em descr ibed herein.  
M o n o a m i n e  oxidase  is i nh ib i t ed  b y  a v a r i e t y  of basic 
subs tances ,  m a n y  of which  were  inc luded  in a r ecen t  
s t r u c t u r e - a c t i v i t y  s t u d y  1'~. U n f o r t u n a t e l y ,  the  mode  of 
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l : lu t ion  of MAO f rom pa rgy l ine  a f f in i ty  eo lunm in the  d a r k  a t  4 ~ 
A b s o r b a n c e  a t  280 n m  (@) a n d  re la t ive  a c t i v i t y  (O) us ing benzyl-  
amine  as s u b s t r a t e  a t  30 ~ 

ac t ion  of the  i nh ib i t o r s  are n o t  comple t e ly  unders tood ,  
even  w i t h  r ega rd  to revers ib i l i ty .  Pa rgy l ine  (N-methy l -  
N - p r o p a r g y l b e n z y l a m i n e )  is k n o w n  to r eac t  s to ichio-  
me t r i ca l ly  and  i r revers ib ly  w i t h  bov ine  k i d n e y  mono-  
amine  oxidase  ~" and  the  s t ruc tu re s  of p h o t o a d d i t i o n  prod-  
uces of pa rgy l ine  and  f l avoqu inone  mode l  c o m p o u n d s  
h a v e  been  de terminedlT.  Never the less ,  t he  i n h i b i t i o n  of 
p ig  l iver  m o n o a m i n c  oxidase  b y  pa rgy l ine  appea r s  to  ac t  
in i t ia l ly  in a revers ib le  m a n n e r  ~a. Therefore, we a i -  
t e m p t e d  to use the  pa rgy l ine  i n h i b i t o r  for pur i f i ca t ion  b y  
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a f f in i ty  c h r o m a t o g r a p h y  in t h e  d a r k  a n d  w i t h o u t  pro- 
longed c o n t a c t  w i t h  t he  co lumn.  F o r  compar i son ,  a 
b e n z y l h y d r a z i n e  i nh ib i t o r  was  also s tudied .  
The  requ i red  molecules  for th i s  work  were t he  p - c a r b o x y  
de r iva t i ve s  (I and  II)  of pa rgy l ine  a n d  of b e n z y l h y d r a -  
zine, wh ich  were p r e p a r e d  b y  nucleophi l ic  d i s p l acemen t  
of b r o m i n e  f rom p - c a r b o x y b e n z y l  b r om i de  19. H e a t i n g  ex- 
cess N - m e t h y l - N - p r o p a r g y l a m i n e  or h y d r a z i n e  w i t h  p- 
c a r b o x y l b e n z y l  b r o m i d e  gave,  a f t e r  c o n c e n t r a t i o n ,  ex-  
t r a c t i o n  w i t h  benzene  (I is soluble,  whi le  I I  is not) ,  and  
c o n v e r s i o n  to  t he  hydroch lo r ides  w i t h  3N HC1, 70% 
I . H C 1 ,  m . p .  209-210~ (decomp.) ,  or 70% I I . H C 1 ,  
m .p .  240~ (decomp.) .  

CH'~N/CH2C----CH NHNH 2 

d 
CO2H CO2H 
(~) (H) 

The  inh ib i t o r s  were coupled  to  A H - S e p h a r o s e  4B (Phar-  
macia ,  Inc.)  us ing  N - e t h y l - N ' - ( 3 - d i m e t h y l a m i n o p r o p y l  )- 
c a r b o d i i m i d e  hyd roch lo r ide  a n d  p i t  8 Tris  and  p H  3 
a c e t a t e  buffers .  A large excess of I I  was  employed  in the  
coupl ing  step,  as i t  undergoes  se l f -condensa t ion  u n d e r  
the  r eac t ion  condi t ions .  
Pig  l iver  MAO was p r e p a r e d  as descr ibed  earl ier  12 up  to 
and  inc lud ing  t r e a t m e n t  w i t h  T r i t o n  X-100.  The  specific 
a c t i v i t y  as def ined b y  T a b o r  et  al. 2~ was seen to be 300. 
A t  th i s  poin t ,  2 ml  of e n z y m e  so lu t ion  was added  to t he  

1 • 5 cm af f in i ty  co lumn  c o n t a i n i n g  pargyl ine ,  p rev ious ly  
equ i l i b r a t ed  w i t h  50 m M  p h o s p h a t e  buffer ,  p H  9.0. In  
v iew of t he  p h o t o c h e m i c a l  p roper t i e s  of t he  MAO in- 
h ib i to r ,  all ope ra t i ons  were pe r fo rmed  in t he  d a r k  a t  
4~ MAO a d h e r e d  to t he  c o l u m n  wh ich  was f u r t h e r  
w a s h e d  w i th  50 ml  of 50 mM p H  9.0 p h o s p h a t e  buffer .  
The  e n z y m e  was t h e n  Muted f rom the  c o l u m n  w i t h  e i ther  
a sa l t  g r a d i e n t  (0-1.0 M in NaC1) in p H  6.0 50 m M  phos-  
p h a t e  buffer or by the direct application of a 50 mM 
phosphate buffer (pH 6.0) 0.50 M in NaCl (figure). As is 
shown therein, the majority of the activity was eluted 
from the column as a single protein peak. The specific 
activity of this latter MAO peak was 3000 using 50 mM 
glycine buffer, pH 9.0, and benzylamine as the substrate 12 
at 30~ This specific activity of the MAO obtained by a 
single a f f in i ty  c o l u m n  t r e a t m e n t  was  t h u s  iden t i ca l  to  
t h a t  of MAO o b t a i n e d  b y  the  p rev ious ly  descr ibed 
m e t h o d  1~ i nvo lv ing  two  recr3}stall izations and  2 co lumn 
t r e a t m e n t s .  A c r y l a m i d e  gel e lec t rophores is  (4%) showed 
a single dense  b a n d  a t  p H  9.0. The  a f f in i ty  co lumn  is 
reusab le  if k e p t  in  a cool, d a r k  e n v i r o n m e n t  a n d  the  
e n z y m e  pur i f i ca t ion  process  has  been  r epea t ed  6 t imes  
w i t h  t he  same co lumn.  
All a t t e m p t s  to  Mute pig l iver  m o n o a m i n e  oxidase  f rom 
an  a f f in i ty  c o l u m n  con ta in ing  b e n z y l h y d r a z i n e  were 
w i t h o u t  success. The  e n z y m e  read i ly  a t t a c h e d  i tself  to  
t he  co lumn  a n d  res is ted  e l a t ion  a t  h igh  a n d  low p H  as 
well as w i th  v a r y i n g  buffer  and  sal t  g radients .  

19 W. Davies and W. H. Perkin, Jr, J. Chem. Soc. 721, 2202 (1922). 
20 C. W. Tabor, H. Tabor and S. M. Rosenthal, J. biol. Chem. 208, 

645 (1960). 
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Summary. R a b b i t  i n t e r f e ron  ha s  been  ex tens ive ly  des ia ly la ted  and  i ts  me tabo l i c  b e h a v i o u r  has  been  e v a l u a t e d  in the  
r abb i t .  The  half- l i fe  of as ia lo in te r fe ron  is s ign i f ican t ly  sho r t e r  t h a n  t he  n a t i v e  in t e r f e ron  and  i ts  u r i n a r y  excre t ion  
becomes  negligible.  Moreover  t he  rap id  u p t a k e  of as ia lo in te r fe ron  b y  t he  i so la ted  and  per fused  r a b b i t  l iver,  suggests  
a h i t h e r t o  unsuspec t ed  ca tabo l i c  p a t h w a y  for th i s  g lycoprote in .  

A s t r ik ing  fea tu re  of i n t e r f e ron  (IF), e i the r  ac t ive ly  in- 
duced  or pass ive ly  admin i s t e red ,  is i ts  r ap id  d i sappear -  
ance  f rom p l a s m a  1, 2. Whi le  t h e r a p e u t i c a l l y  th i s  m a y  ap- 
pea r  s o m e w h a t  d i s a d v a n t a g e o u s  a, i t  reveals  a deeper  
s ignif icance if i t  is cons idered  t h a t  one of the  func t ions  
of I F  is to  un l ea sh  the  syn thes i s  of t he  a n t i v i r a l  p ro t e in  4, 
a n d  t h a t  a long- las t ing  p l a t e a u  of I F  in t he  b o d y  fluids 
could exe r t  a depress ion  of t he  i m m u n e  response  5 or 
o t h e r  de le ter ious  effects 6. I t  would  t h e n  a p p e a r  t h a t  
ca tabo l ic  or exc re to ry  sys t ems  h a v e  deve loped  in order  
to  r e m o v e  r ap id ly  t he  c i rcu la t ing  I F  as soon as th i s  has  
been  able,  in some degree, to  derepress  t he  syn thes i s  of 
t he  a n t i v i r a l  p ro t e in  b y  i n t e r ac t i ng  w i t h  t he  cell recep- 
torT,8. 
I n  t h e  p a s t  we a n d  o the r s  h a v e  e v a l u a t e d  t he  possible  
ca tabo l ic  role of t he  k idney% of the  i n t e s t i n a l  t r a c t  9, of 
l iver  t~ a n d  of b o d y  fluids 11, b u t  none the le s s  t he  m a i n  
ca tabo l ic  p a t h w a y  has  r e m a i n e d  elusive. 

The  concep t  deve loped  by  Ashwell  a n d  Morell  1~ t h a t  the  
t e r m i n a l  N A N  has  a role in r egu la t i ng  t he  su rv iva l  t ime  
of g lycopro te ins  in t he  c i rcula t ion,  and  t he  fac t  t h a t  I F  
is a g lycopro te in  c o n t a i n i n g  sialic acid (NAN)13 17, m a y  
c o n t r i b u t e  a new  a p p r o a c h  to t he  s t u d y  of t he  c a t a b o l i s m  
of th i s  p ro te in .  I n f a c t  once N A N  is c leaved  b y  neu rami -  
nidase ,  ga lac tose  becomes  exposed as t i le  t e r m i n a l  sugar  
res idue and  ac t s  as a specific d e t e r m i n a n t  for recogni t ion  
of t h e  as ia log lycopro te in  b y  the  h e p a t i c  r ecep to r  lmlg. 
Thus ,  if des ia ly la ted  I F  is recognized and  b o u n d  to the  
liver, i ts  p l a s m a  d i s a p p e a r a n c e  should  be  cons iderab ly  
fas te r  t h a n  t h a t  of n a t i v e  IF.  
The  p r o b l e m  has  been  a p p r o a c h e d  b y  s t u d y i n g  the  be- 
h a v i o u r  in  v ivo  a n d  in v i t ro  of n a t i v e  a n d  des ia ly la ted  
r a b b i t  I F  a n d  t he  resu l t s  ind ica te  t h a t  des ia ly la t ion  m a y  
r ep re sen t  an  i m p o r t a n t  f i rs t  s tep  in t h e  c a t a b o l i s m  of IF.  
R a b b i t  u r i n a r y  a n d  se rum I F  are o b t a i n e d  as p rev ious ly  
descr ibed% b u t  u r i n a r y  I F  ha s  now been  pur i f ied  b y  


