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e x c r e a t e d  r a d i o a c t i v i t y  was de r ived  f r o m  t h e  d e g r a d a t i o n  
of A - B * ,  t h e  u r ine  co l lec ted  f r o m  t h e  f i r s t  d a y  pe r iod  
was  d ia lyzed  a g a i n s t  0 . 2 M  a m m o n i u m  c a r b o n a t e .  D a t a  
a re  g iven  in  T a b l e  I I .  T h e  specif ic  r a d i o a c t i v i t y  of t h e  
so lu t ion  in  t h e  m e m b r a n e  was e q u a l  to  t he  d ia lysa te .  
Th i s  r evea l s  t h a t  a d e c o m p o s i t i o n  was occu r red  in t he  
A - B * .  To a s c e r t a i n  h o w  m u c h  of t h e  e x c r e a t e d  r ad i oac t i ve  
m a t e r i a l  was  u n c h a n g e d  b i o t i n  or  processed  b i o t i n  act i -  
v i ty ,  excess  a v i d i n  was  a d d e d  to  a n  a l i q u o t  of t he  u r ine  
wh ich  was  t h e n  dia lyzed.  T h i s  e x p e r i m e n t  i n d i c a t e d  
t h a t  92% of t he  t o t a l  r a d i o a c t i v i t y  c o n t a i n e d  in t he  
u r ine  was  in t he  fo rm of a v i d i n - c o m b i n a b l e .  

I n  a n o t h e r  w a y  of a p p r o a c h ,  r a d i o a v i d i n - b i o t i n  
c o m p l e x  (A*-B)  was  p r e p a r e d  b y  t h e  l abe l l ing  of a v i d i n  
p a r t  of a v i d i n - b i o t i n  c o m p l e x  w i t h  13~IC1 fol lowed t h e  
t e c h n i q u e  of BALE e t  al. it. T h e - f r e e  r ad io iod ide  was  
r e m o v e d  b y  D E A E  S e p h a d e x  a n d  t h e  p u r e  A * - B  so lu t ion  
(42 tzc) was  in j ec t ed  i.p. or  i .v. i n to  ma le  ra ts .  T h e  r a t s  
were  t h e n  s c a n n e d  w i t h  M a g n a s c a n n e r  I I I  (P icker  X - R a y  
Corp.,  Cleveland ,  Ohio) a t  40 min ,  2 h ,  8 h, a n d  2 4 h  
a f t e r  t h e  in jec t ions .  F igure  1 shows  t h a t  A * - B  was  
d e c o m p o s e d  a n d  t h e  r ad io iod ine  was s t a r t e d  to  be  
depos i t ed  in  t h y r o i d  g l a n d  a t  40 m i n  a f t e r  t he  i.p. in jec-  
t ion .  A t  t he  end  of 24 h a l m o s t  all  of t he  r a d i o a c t i v i t y  
was  u p t a k e n  b y  t h e  g land.  T he  e x p e r i m e n t  of i .v. in jec-  
t i on  gave  s imi l a r  resul t ,  as  s h o w n  in F igu re  2, e x c e p t  
t h a t  t h e  r a d i o a c t i v i t y  u p t a k e n  b y  t h e  t h y r o i d  was  f a s t e r  
t h a n  t h e  e x p e r i m e n t  of i,p. in jec t ion .  

F u r t h e r  s tud ies  on  t h e  in  v i t r o  d i s soc ia t ion  of av id in -  
b i o t i n  c o m p l e x  in  m i n c e d  or  s l iced t i s sues  are  now u n d e r  
inves t iga t ion .  T h e  p r e l i m i n a r y  resu l t s  showed  t h a t  
m a r k e d  d e g r a d a t i o n  of t h e  c o m p l e x  occur red  in t h e  
p resence  of  l iver  t i s sue  a n d  less w i t h  k idney ,  w h e n  t h e y  
were  i n c u b a t e d  w i t h  m e d i u m  199 (NIH)  a t  37°C u n d e r  
a n  a t m o s p h e r e  of 95% O 2 - 5% CO21~. 

Zusammen/assung. E s  wurde  m i t t e l s  des m i t  14C m a r -  
k i e r t en  B io t ins  und  m i t  la l j  m a r k i e r t e n  Av id in s  gezeigt ,  
dass  de r  A v i d i n - B i o t i n - K o m p l e x ,  i.p. odor  i.v. in  R a t t e n  
inj iz ier t ,  d issozier t  war .  
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T h e  in v ivo  and in v i t ro  F o r m a t i o n  of 2 - A m i n o - 3 - H y d r o x y a c e t o p h e n o n e  f r o m  2 - A m i n o a c e t o p h e n o n e  

I t  was  r epo r t ed  b y  DALGLIESH 1 t h a t  2 -amino-3-  
h y d r o x y a c e t o p h e n o n e - 0 - s u l f a t e  was  exc re t ed  in smal l  
a m o u n t s  in  some n o r m a l  h u m a n  ur ines ,  a n d  in  apprec i -  
a b l y  l a rger  a m o u n t s  in  c e r t a i n  pa t ho l og i ca l  ur ines .  ALLEN 
e t  al. 2 d e m o n s t r a t e d  t i le  poss ib i l i ty  of 2 -amino-3 -hy-  
d r o x y a c e t o p h e n o n e  (AHA) be ing  t h e  cause  of c a n c e r  of 
t he  b l a d d e r  in  m a n .  Recen t ly ,  we h a v e  i so la ted  a n d  
iden t i f i ed  A H A  f rom t h e  t lr ine of ra ts ,  a n d  2-aminq-  
a c e t o p h e n o n e  (AA) a n d  A I I A  f rom t he  u r ine  of hens ,  
fo l lowing inges t ion  of t r y p t o p h a n  3. l i oweve r ,  t h e  bio-  
s y n t h e t i c  p a t h w a y  of t he se  c o m p o u n d s  r e m a i n s  obscure .  
I t  is a s s u m e d  t h a t  A H A  is p r o d u c e d  e i the r  b y  t h e  
d e g r a d a t i o n  of 3 - h y d r o x y k y n u r e n i n e  or  b y  t h e  d i rec t  
h y d r o x y l a t i o n  of AA, w h i c h  m a y  be  f o r m e d  f rom k y n u -  
ren ine .  

T h i s  c o m m u n i c a t i o n  descr ibes  t he  i so la t ion  a n d  iden-  
t i f i c a t i on  of A H A  f r o m  t h e  u r ine  of r a t s  fo l lowing 
inges t ion  of AA, a n d  t h e  f o r m a t i o n  of A H A  f rom AA 
b y  mie rosomes  i so la ted  f rom r a t  l iver.  

Isolation and identification o[ A HA.  Male W i s t e r  a lb ino  
ra ts ,  we igh ing  100-150 g, rece ived  da i ly  for  4 days  15 m g  
of A A  pe r  kg of b o d y  wt .  b y  i.p. in jec t ion .  T h r e e  24-h- 
u r ine  col lec t ions  (200 ml)  were  poo led  a n d  t i l te red .  T h e  
f i l t r a t e  was  a d j u s t e d  to  p H  3 w i t h  ace t ic  acid a n d  s h a k e n  
w i t h  e t h e r - e t h a n o l  (3:1) .  T h e  organic  p h a s e  was  eva-  
p o r a t e d  to  d r y n e s s  u n d e r  n i t rogen .  T h e  res idue  was  dis-  
so lved  in  2 0 m i  of 1 N  HCI a n d  h y d r o l y z e d  a t  80°C 
for  1 h u n d e r  n i t rogen ,  T h e  so lu t ion  was  a d j u s t e d  to  
p H  3 w i t h  N a O t I  a n d  t r e a t e d  w i t h  e t h y l  e ther .  T h e  
e t h e r  e x t r a c t  was  w a s h e d  w i t h  0 .1% Na2CO s so lu t ion ,  
d r ied  ove r  s o d i u m  sulfa te ,  a n h y d r o u s  a n d  c o n c e n t r a t e d  
u n d e r  a s t r e a m  of n i t r o g e n  gas. T he  s t i cky  d a r k  b r o w n  
res idue  was  d isso lved  in a sma l l  v o l u m e  of dr ied  e t h e r  
a n d  appl ied  to  a c o l u m n  (1 × 9 cm) of silicic acid, w h i c h  
was t h e n  e lu ted  b y  30 ml  of dr ied  perox ide- f ree  e ther .  

T h e  e lua te  was  e v a p o r a t e d  to  d rynes s  u n d e r  n i t rogen .  
The  res idue  was d isso lved  in a sma l l  v o l u m e  of e t h a n o l  
a n d  p a r t i a l l y  pur i f i ed  b y  p a p e r  c h r o m a t o g r a p h y .  W h a t -  
m a n  No.  3 MM p a p e r s  were  used  w i t h  t h e  so lven t  s y s t e m  
of MASON a n d  BERG 4 c o n t a i n i n g  1 mI  of glacial  acet ic  
acid pe r  100 m l  of t h e  so lven t ,  n - B u t a n o l - a c e t i c  acid-  
w a t e r  (4: 1:1)  was  also used. T h e  f luo rescen t  a rea  cor-  
r e s p o n d i n g  to  A l i A  on t h e  c h r o m a t o g r a m s  was  cu t  o u t  
a n d  t r e a t e d  w i t h  m e t h a n o l - e t h e r  (1:2)  to  e x t r a c t  t he  
f luorescen t  ma te r i a l .  T h e  e x t r a c t  f ronl  pa" ~r s t r ips  was  

Chromatographic properties of a reaction - .oduct with authentic 
2-amino-3-hydroxyaeetophenone 

Product Synthesized 

Paper chromatography * 
Mason-Berg with 1% acetic acid, Rf 
n-Butanol-acetic acid-water 
(4:1:1 by volunle), Rf 

Thin layer chromatography 
Ethylacetate-isopropanol-28 % am- 
monia water (9:6:4 by volume), RI 
Chloroform-ethytacetate-formie acid 
(60:40:1 by volume), Rf 

Fluorescence at 3650 A 
DSA b 
Ekman's reagent 
Ehrlich's reagent 
Absorption maxima at pH 7.0 (nm) 

0.91 0.91 
0.88 0.88 

0.88 0.88 

0.72 0.72 

Greenish blue Greenish blue 
Pink orange Pink orange 
Purple Purple 
Pink orange Pink orange 
233, 270, 378 233, 270, 378 

Whatman No. 3 MM filter paper, b Diazotized sulfanilic acid. 
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c o n c e n t r a t e d  in  vacuo .  T he  res idue  was f u r t h e r  pur i f i ed  
b y  t h i n - l a y e r  c h r o m a t o g r a p h y .  T h i n - l a y e r s  of sil ica gel G 
(Merck, D a r m s t a d t ,  G e r m a n y )  were p r e p a r e d  on  glass 
pla tes .  The  so lven t  sy s t em s  of e t h y l  a ce t a t e - i sop ropano l -  
28% a m m o n i a  w a t e r  ( 9 : 6 : 4 )  a n d  ch l o r o f o r m - e fhy l  
a ce t a t e - fo rmic  acid (60:40:  1) were used. T he  de ta i l s  of 
t h i n - l a y e r  c h r o m a t o g r a p h y  h a v e  a l r eady  been  de-  
sc r ibed  n,8. The  i so la ted  m a t e r i a l  was  pu re  on b o t h  
t h i n - l a y e r  a n d  p a p e r  c h r o m a t o g r a m .  T h e  R f  va lues  in  
p a p e r  a n d  t h i n - l a y e r  c h r o m a t o g r a p h y ,  co lour  r eac t ions  
of E k m a n ' s  r e a g e n t  7, D S A  7 a n d  E h r l i c h ' s  r e a g e n t  s, a n d  
U V - a b s o r p t i o n  spec t r a  were  a l l  i den t i ca l  b e t w e e n  t he  
i so la ted  c o m p o u n d  a n d  a u t h e n t i c  A H A  (Table) .  W h e n  
t h e  i so la ted  c o m p o u n d  was  q u a n t i t a t i v e l y  c o n v e r t e d  to  
3 - m e t h o x y - 2 - t r i f l u o r o a c e t y l a m i n o  a c e t o p h e n o n e  w i t h  di- 
a z o m e t h a n e  a n d  t r i f luoroace t i c  a n h y d r i d e ,  a n d  a n a l y z e d  
b y  g a s c h r o m a t o g r a p h y  acco rd ing  to  t h e  m e t h o d  desc r ibed  
before  3, t h e  r e t e n t i o n  t i m e  of t h e  d e r i v a t i v e  of t h e  i so la ted  
c o m p o u n d  was iden t i ca l  w i t h  t h a t  of t he  d e r i v a t i v e  of 
t h e  a u t h e n t i c  sample .  

The ]ormation o / A H A  /rom AA by rat liver microsomes. 
F o r  t he  i so la t ion  a n d  i den t i f i c a t i on  of A H A ,  i n c u b a t i o n  
was  ca r r ied  ou t  as fol lows:  microsomes ,  p r e p a r e d  accord-  
ing  to  t h e  m e t h o d  of SCHNEIDER a n d  HAGEBOON 10, 
e q u i v a l e n t  to  10 g we t  w e i g h t  of r a t  l ive r  were i n c u b a t e d  
ae rob ica l ly  a t  37°C for  2 h in  0.25 m m o l e  of Tris-HC1 
buf fe r  a t  p H  8.0 c o n t a i n i n g  6 ~moles  of N A D P H ,  
20 ~moles  of n i c o t i n a m i d e  a n d  20 ~moles  of AA. The  
f ina l  v o l u m e  .was 20 ml.  T he  r eac t ion  was  t e r m i n a t e d  
b y  t h e  a d d i t i o n  of 4 m l  of 20% perch lor ic  acid. The  
p r ec ip i t a t e  was  s e p a r a t e d  b y  cen t r i fuga t ion .  T h e  super-  
n a t a n t  was  t r e a t e d  b y  t h e  same  p rocedu re  as t h a t  for 
t h e  i so la t ion  of A H A  desc r ibed  above ,  A spot  cor- 
r e s p o n d i n g  to  A H A  a p p e a r e d  on  t h i n - l a y e r  a n d  p a p e r  
c h r o m a t o g r a m s .  The  c o m p o u n d  was iden t i f i ed  as A H A  
us ing  a s imi la r  t e c h n i q u e  to  t h a t  descr ibed  in t h e  Table .  
The  a m o u n t  of A H A  fo rmed  was  found  to  be  0.65 [zmole 
w h e n  i t  was  d e t e r m i n e d  acco rd ing  to  t he  p r ev ious  
r e p o r t l L  I n  t h e  a b o v e  sys tem,  t he  a m o u n t  of A H A  

increased  l inea r ly  for 2 h i ncuba t i on .  I n  t he  absence  of 
N A D P H ,  A H A  was n o t  formed.  T h e  omiss ion  of n ico t in -  
amide  caused  2% inh ib i t i on .  W h e n  e m p l o y i n g  e i the r  
In icrosomes  boi led for  1 rain or  o t h e r  subce l lu la r  f r ac t ions  
(nuclei,  m i t o e h o n d r i a  a n d  t he  1 0 0 , 0 0 0 × g  s u p e r n a t a n t  
f r ac t ion  w h i c h  were  p r e p a r e d  b y  SCHNEIDER a n d  HAGE- 
BOON~°) as e n z y m e  sources,  t he  f o r m a t i o n  of A H A  was 
no t  obse rved .  

Zusammen[assung. N a c h  V e r a b r e i c h u n g  yon  2-Amino-  
a c e t o p h e n o n  a n  R a t t e n  w u r d e  2 - A m i n o - 3 - h y d r o x y a c e t o -  
p h e n o n  aus  d e m  Ur in  isol ier t  u n d  ident i f iz ie r t .  I n - v i t r o -  
U n t e r s u c h u n g e n  h a b e n  gezeigt ,  dass  L e b e r m i k r o s o m e n  
2 - A m i n o a c e t o p h e n o n  zu 2 - A m i n o - 3 - h y d r o x y a c e t o p h e n o n  
hyd roxy l i e r en .  
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O x y g e n  C o n s u m p t i o n  a n d  14CO2 P r o d u c t i o n  i n  T i s s u e  o f  R a t s  w i t h  Chronic and A c u t e  S e l e n i t e  

Poisoning 

A l t h o u g h  cases of s e l en ium po i son ing  h a v e  been  re- 
p o r t e d  1-3, l i t t l e  is k n o w n  of i ts  in f luence  u p o n  t h e  
m e t a b o l i c  processes  of t h e  an imal .  H i s t o p a t h o l o g i c a l  
e x a m i n a t i o n s  h a v e  s h o w n  a l t e r a t i o n  in l iver  and  k i d n e y  
of a n i m a l s  t r e a t e d  w i t h  tox ic  q u a n t i t i e s  of seleni te4 t h u s  
sugges t ing  a s t u d y  in t he  two  o rgans  of t h e  b i o c h e m i c a l  
changes  occur r ing  d u r i n g  tox ic i ty .  

The  a i m  of t h i s  work  was to  s t u d y  t h e  r e s p i r a t o r y  
di f ferences  in  l iver  a n d  k i d n e y  minces  b e t w e e n  2 g roups  
of r a t s  w i t h  chron ic  a n d  acu t e  se l en ium t o x i c i t y  respec- 
t ive ly .  

Materials and methods. 30 a lb ino  ra ts ,  6 -8  weeks  old, 
a n d  w i t h  t h e  ave rage  w e i g h t  of 140 g were used in t he  
e x p e r i m e n t .  H a l f  of t h e m  were fed a l a b o r a t o r y  s t a n d a r d  
d ie t  s u p p l e m e n t e d  w i t h  sod ium seleni te  (20 m g  Na2SeOs/  
kg  food). T h e y  were  k e p t  in i n d i v i d u a l  cages, a n d  food 
a n d  w a t e r  were g iven  ad  l i b i t um.  T he  food c o n s u m p t i o n  
of each  a n i m a l  was  m e a s u r e d  week ly  to  e s t i m a t e  t he  
Na=SeO a in take .  F r o m  th i s  g roup  4 r a t s  each  t i m e  were 
k i l led  30, 58 a n d  96 days  a f t e r  t h e  b e g i n n i n g  of t he  
e x p e r i m e n t .  

The  re s t  of t he  a n i m a l s  were fed a n o r m a l  l a b o r a t o r y  
s t a n d a r d  d ie t  d u r i n g  t h e  whole  e x p e r i m e n t .  F r o m  th i s  

second g roup  4 r a t s  each  t i m e  were g iven  Na2SeO 3 ora l ly  
a t  a r a t e  of 18.0, 36.5 a n d  68.0 ~g/g b o d y  wt .  r e spec t ive ly  
2 0 h  before  be ing  kil led.  These  q u a n t i t i e s  r e p r e s e n t  
a p p r o x i m a t e l y  1/4, x/~ a n d  t he  e q u i v a l e n t  a m o u n t  of 
Na2SeO a i n t a k e  over  30 days  of r a t s  fed a se leni te-  
en r i ched  diet .  

The  con t ro l  g roup  also c o n t a i n e d  4 r a t s ;  t h e y  were  
t e s t ed  t o g e t h e r  w i t h  t he  an ima l s  of g roup  2. 

T h e  oxygen  u p t a k e  of k i d n e y  a n d  l iver  minces  was 
m e a s u r e d  b y  W a r b u r g  m a n o m e t r y  a t  37°C for  2 h of 
i ncuba t i on .  A p p r o x i m a t e l y  the  s ame  a m o u n t  of t i s sue  
f rom each  a n i m a l  was ut i l ized.  The  i n c u b a t i o n  m e d i u m  
was Krebs  R i n g e r  p h o s p h a t e  so lu t ion  5. F o r  each  t issue,  
ha l f  of the  W a r b u r g  f lasks  c o n t a i n e d  also D-glucose 
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