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P r o b a b l y  p r io r  f ind ings  1 a n d  mine  c o m p l e m e n t  e a c h  
o t h e r :  As heme-oxidases ,  some of t he  cy t och r om es  could 
p r e v e n t  r e d u c t i o n  of t e t r azo l ium,  as ha s  been  proposed,  
as does hemoglob in .  Poss ib ly  a n y  h e m  e- ox idase  can  do so. 

W h e n  2 I U / m l  of t h e  e n z y m e  l ac t a t e  d e h y d r o g e n a s e  
( W o r t h i n g t o n  Biochemicals )  is i n c u b a t e d  w i t h  our  t e t r a -  
zo l imn spot  a s say  6 a pu rp l e  color o rd ina r i ly  develops  
w i t h i n  30 ra in ;  w h e n  h u m a n  h e m o g l o b i n  is added,  t he  
t i m e  for color d e v e l o p m e n t  increases  in  para l le l  w i t h  t he  
c o n c e n t r a t i o n  of h e m o g l o b i n  and  is increased  a l m o s t  
5-fold a t  14 g m %  Hb.  W h e n  L D H  i s  a s sayed  spect ro-  
p h o t o m e t r i c a l l y  7 no  dif ference in e n z y m e  a c t i v i t y  is 
obse rved  in t h e  presence  of h e m o g l o b i n  ; t h u s  t e t r a z o l i u m  
oxidase  ac ts  on ly  on  t h e  dye  to p r e v e n t  reduc t ion .  Hemo-  
globins  of ce r t a in  species, for e x a m p l e  some of t he  fish, 
will no t  p r e v e n t  r e d u c t i o n  of t e t r a z o l i u m  dyes;  t h u s  t h e  
p ro t e in  m o i e t y  p lays  a n  essent ia l  role in  th i s  ac t iv i ty .  

I t  is cur ious  t h a t  some p ro te ins  w i t h  o the rwise  phys -  
iological  func t ions  should  h a v e  t h i s  ab i l i ty  to  oxidize a 
dye  t h e y  m u s t  r a r e ly  e n c o u n t e r  in  vivo.  One i m p o r t a n t  
consequence  of t h e  presence  of these  oxidases  on t he  gel 
is t h a t  t h e y  can  in te r fere  w i t h  d e t e c t i o n  of enzymes  
wh ich  would  o the rwise  ca ta lyze  r e d u c t i o n  of t he  dye  b u t  
are  p r e sen t  in  low concen t r a t i on .  A false med ica l  diag- 
nosis  of e n z y m e  def ic iency  m i g h t  read i ly  be  m a d e  in 
such  cases, unless  s p e c t r o p h o t o m e t r i c  e n z y m e  assays  
were pe r fo rmed .  I n  e lec t rophores i s  of h u m a n  hem o l ysa t e s  
a t  p H  8.6, t h e  ' t e t r a z o l i u m  oxidase '  of Hb3 can  cu t  across 
t he  G 6 P D  b a n d  so as to  yie ld  2 b a n d s  wh ich  m i m i c  
he t e rozygos i ty  for G 6 P D  t y p e  A / B  5. Mask ing  of o the r  

enzymes  is especial ly  t r eache rous  w h e n  t he  t e t r a z o l i u m  
ox idase  s t a i n  fades  a f t e r  exposure  to  l igh t  or s to rage ;  in  
such  cases one ha s  no t  a clue to  t he  d i s a p p e a r a n c e  of t he  
m a s k e d  enzymeS.  

Rdsumd. Des b a n d e s  b l anches  jusqu ' i c i  myst6r ieuse ,  
a p p a r a i s s e n t  q u a n d  on  t e i n t  des t r aces  61ectrophor6t iques  
avec  des r6ac t ions  de t 6 t r azo l i um pou r  faire  a p p a r a l t r e  
d iverses  enzymes .  Ces b a n d e s  se r6v61ent c o m m e  6 ran t  
de l ' h6moglob ine  et  d ' a u t r e s  h6mo-pro t6 ines  se t r o u v a n t  
darts le s6rum e t  dans  des pa r t i e  s du  t i ssue  qu i  a r r ~ t e n t  
la r6duc t ion  du  t6 t razo l ium.  Ces b a n d e s  p e u v e n t  donc  
t r oub l e r  le dessin 61ectrophor6tique.  
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T h e  Intes t ina l  A b s o r p t i o n  of M e t h i o n i n e  in Ch ickens  P r o v i d e d  w i t h  P e r m a n e n t  T h i r y - V e l l a  F i s tu las  

The  in v i t ro  i n t e s t i n a l  ab s o r p t i ons  of I)- a n d  L-methio-  
n ine  in t h e  ch icken  as well  as t h e  i n h i b i t i o n  of these  
abso rp t i ons  b y  o t h e r  a m i n o  acids were r epo r t ed  to  occur  
a t  a c o m m o n  L-preferr ing site1. I n  t h e  same  s t u d y  evi- 
dence  was o b t a i n e d  w h i c h  ru led  ou t  s epa ra t e  b i n d i n g  
si tes w i t h  ove r l app i ng  specif ici t ies  for these  isomers.  
F u r t h e r m o r e ,  b o t h  I)- a n d  L-accumula t ions  a t  s t e a d y  
s t a t e  were  m a r k e d l y  depressed  b y  D N P  2, a n d  e x a m i n a -  
t i on  of L-efflux revea led  t h a t  th i s  process  was acce le ra ted  
b y  t h e  m e t a b o l i c  i n h i b i t o r  3. P r e s u m a b l y ,  m e t a b o l i c  
ene rgy  is r equ i red  to  reduce  a f f in i ty  for ex i t  of a c c u m u -  
l a t ed  s u b s t r a t e s  4. I n  addi t ion ,  b o t h  e n a n t i o m o r p b s  were 
t r a n s p o r t e d  aga ins t  c o n c e n t r a t i o n  g rad ien t s  in  ch icken  
in tes t ine ,  t h o u g h  t h e  L-form deve loped  t h e  la rger  gra-  
d i en t  ~. I n  v i t r o  work  ha s  also s h o w n  t h e  m e t h i o n i n e  
t r a n s p o r t  s y s t e m  to  h a v e  h i g h  specif ic i ty  for  n e u t r a l  
a m i n o  acids b u t  low speci f ic i ty  for  po la r  ones  1. I n  a n o t h e r  
s t u d y ,  PAINE e t  al. ~ n o t e d  L-meth ion ine  a b s o r p t i o n  to  be  
g rea te r  t h a n  D- in ch ickens  w i t h  p e r m a n e n t  f is tulas.  T h e y  
also obse rved  t h a t  D N P  could i n h i b i t  L-absorpt ion,  b u t  
no t  D-, and  t h a t  e i t he r  i somer  could i m p a i r  L-his t idine 
t r a n s p o r t .  

Methods. M a t u r e  ch ickens  were p r o v i d e d  w i t h  pe rma-  
n e n t  Th i ry -Ve l l a  f i s tu las  as descr ibed  b y  NEWMAN and  
TAYLOR 7. Usua l ly  3 an i m a l s  were used in r o t a t i o n  for  a 
g iven  set  of expe r imen t s .  A m i n o  acid so lu t ions  were 
per fused  t h r o u g h  t h e  f i s tu la  a n d  a l iquo ts  of pe r fusa te  
ana lyzed  for  d i s a p p e a r a n c e  of a d m i n i s t e r e d  a m i n o  acid. 
T h e  i so la ted  i n t e s t i n a l  loop was t e s t ed  for i n t a c t n e s s  b y  
c i rcu la t ion  of sorbose,  w h i c h  was assayed  b y  t h e  m e t h o d  
of RoB s. So lu t ions  were c i rcu la ted  b y  a S i g m a m o t o r  
p u m p  (Middleport ,  N.Y.) a t  ra tes  of e i t he r  a p p r o x i m a t e l y  

0.6 or  1.1 ml /min ,  a n d  flow ra te s  were a d j u s t e d  b y  a 
Revco  speed con t ro l  (Minneapolis ,  Minn.) .  The  t e m p e r a -  
t u r e  of t he  pe r fusa te  was m a i n t a i n e d  a t  41~ The  loop 
was cleared of i n t e s t i na l  secre t ions  b y  r ins ing  w i t h  w a r m  
saline.  The  l a t t e r  so lu t ion  was used as a con t ro l  on  t he  
possible  exc re t ion  of me th ion ine -pos i t i ve  subs t ances  f rom 
the  in tes t ine .  Such  read ings  were  a lways  negligible.  
Excess  sal ine was r e m o v e d  f rom t h e  f i s tu la  b y  a sma l l  
s t r e a m  of air.  A m i n o  acid so lu t ions  were p r e p a r e d  in  
0.9% saline.  Me th ion ine  a n d  i ts  de r iva t i ve s  were de ter -  
m i n e d  b y  t he  m e t h o d  of ROUDRA a n d  CI~OUI)HURY 9. 

Results and discussion. Tab le  I s u m m a r i z e s  d a t a  on  
D- a n d  L-meth ion ine  a b s o r p t i o n  veloci t ies  as a f unc t i on  
of per fus ion  t ime.  A t  all  concen t r a t i ons ,  veloci t ies  meas-  
u red  for  t he  f i rs t  10 m i n  i n t e r v a l  were a b o u t  6 0 - 7 0 %  of 
t he  va lues  found  the rea f t e r .  Read ings  t a k e n  for l a t e r  t i m e  
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Table I. Time course of methionine absorption Table II. Effect of concentration on inethionine absorption 

Concentration ~ Absorption velocity b (~zmoles/min) 
(mM) min 

0-10 11-20 21-30 31-40 41-50 

Concentration Perfusion Absorption 
and numerical period velocity 
designation (min) (~zmoles/miii) 
(raM) =t= S.E. 

pb 

L-methionine 
0.67 0.17 0.27 0.25 0.27 0.27 
1.34 0.33 0.53 0.53 0.53 0.53 
2.68 0.60 1.01 1.07 1.05 1.03 
5.36 1.13 1.57 1.61 1.58 1.52 
10.72 1.50 2.52 2.52 2.47 2.38 

D-methionine 
0.67 0.12 0.19 0.19 0.20 0.18 
1.34 0.18 0.28 0.28 0.29 0.28 
2.68 0.36 0.52 0.53 0.53 0.53 
5.36 0.71 0.84 0.84 0.84 0.83 

L-methionine 
0.67 (I) 50 (5) o 0.28 :t: 0.02 I vs V, 0.01 
1.34 (II) 55 (5) 0.52 q- 0.01 II vs VI, 0.001 
2.68 (Ill) 47 (5) 1.01 -4- 0.01 III vs VII, 0.001 
5.36 (IV) 52 (4) 1.58 -4- 0.16 IV vs VIII,  0.01 
10.72 51 (4) 2.46 :t: 0.23 

D-methionine 
0.67 (V) 50 (5) 0.19 :t: 0.02 
1.34 (VI) 52 (5) 0.27 ~ 0.04 
2.68 (VII) 56 (5) 0.52 :t_ 0.04 VII vs VIII,  0.05 
5.36 (VIII) 46 (4) 0.88 • 0.14 

Concentration of methionine in perfusate, b Mean absorption over 
perfusion period; value measured at the end of the perfusion period. 
Average rate of perfusion: 0.6ml/min.  Each value represents a 
single measurement.  

Rate found by averaging four or more samples in each experiment 
over the perfusion period, b Probability based on Student 's  t-test 
for paired data. c Number of experiments. Average rate of per- 
fusion: 0.6 ml/min. 

i n t e r v a l s  w e r e  c o n s t a n t  e x c e p t  for  a s l i g h t  d e c r e a s e  in  
t h e  h i g h e r  c o n c e n t r a t i o n s  o f  t h e  L - i s o m e r  a f t e r  20 ra in .  
T h e  low in i t i a l  r e a d i n g s  p e r h a p s  r e f l e c t  t i m e  r e q u i r e d  t o  
e s t a b l i s h  e q u i l i b r i u m  b e t w e e n  l u m e n  s u b s t r a t e  a n d  t h e  
t r a n s p o r t  s y s t e m .  T h e y  w e r e  n o t  a r e f l e c t i o n  of  w a t e r  
d i s t r i b u t i o n  s i n c e  v e r y  l i t t l e  w a t e r  a b s o r p t i o n  o c c u r r e d ;  
n o r  cou Id  a n y  e v i d e n c e  b e  f o u n d  for  e i f l u x  o f  e n d o g e n o u s  
m e t h i o n i n e .  B y  c o n t r a s t  i n f l u x  of  t h e  e n a n t i o m o r p h s  in  
t h e  i s o l a t e d  t i s s u e  p r o c e d u r e  1 w a s  m o s t  r a p i d  a t  t h e  o n s e t  
of  i n c u b a t i o n ;  t h e  u p t a k e  r a t e  t h e n  c o n t i n u e d  t o  fa l l  
off  w i t h  t i m e  in  p r o p o r t i o n  t o  i n c r e a s i n g  e f f l u x  u n t i l  a 
s t e a d y  s t a t e  w a s  r e a c h e d ,  a f t e r  w h i c h  t i m e  b o t h  f l u x e s  
r e m a i n e d  e q u a l .  F u r t h e r m o r e ,  CRANE 1~ n o t e d  t h a t  s u b -  
s t r a f e s  p r o b a b l y  do  n o t  a c c u m u l a t e  s t r o n g l y  in  i n t a c t  
e p i t h e l i a l  cel ls  a s  t h e y  do  in  t h e  s t a t i c  s i t u a t i o n  in  v i t r o  
b e c a u s e  o f  t h e  e f f e c t i v e  d i f f u s i o n  g r a d i e n t  fo r  t h e i r  r e m o v a l  
i n t o  t h e  b l o o d s t r e a m .  

DaCca o n  t h e  e f f ec t  of  c o n c e n t r a t i o n  o n  D- a n d  L - m e t h i o -  
n i n e  a b s o r p t i o n  r a t e s  a r e  r e p o r t e d  in  T a b l e  I I .  W h i l e  
r a t e s  for  t h e  L - f o r m  a t  t h e  l o w e r  c o n c e n t r a t i o n s  a p p e a r e d  
f a i r l y  l i n e a r  w i t h  i n c r e a s i n g  p e r f u s a t e  m e t h i o n i n e ,  t h e  
2 h i g h e r  l eve l s  g a v e  p r o p o r t i o n a t e l y  m u c h  l ower  v a l u e s .  
T h e s e  r e s u l t s  s e e m  i n d i c a t i v e  of  s a t u r a b i l i t y  of  t h e  
t r a n s p o r t  s y s t e m .  T h e  m e a n  v a l u e s  for  t i l e  D - d a t a  a p -  
p e a r e d  t o  fo l low a c u r v i l i n e a r  f u n c t i o n ,  a l t h o u g h  n o  
s t a t e m e n t  c o u l d  b e  m a d e  a b o u t  s a t u r a b i l i t y .  I n  c o m p a r i n g  
r a t e s  of  L- Wi th  t h o s e  o f  D - a b s o r p t i o n ,  s t a t i s t i c a l l y  s i gn i -  
f i c a n t  d i f f e r e n c e s  w e r e  o b s e r v e d  a t  e a c h  c o n c e n t r a t i o n .  
T a b l e  I I I  s h o w s  a c o m p a r i s o n  b e t w e e n  t h e  r a t i o  of  m e a n  
r a t e s  of  L- a n d  D - m e t h i o n i n e  a b s o r p t i o n  VL/VD ( d a t a  f r o m  
T a b l e  I I )  a n d  e s t i m a t e s  of  t h i s  r a t i o  c a l c u l a t e d  f r o m  t h e  
f o l l o w i n g  e q u a t i o n  w h i c h  e m p l o y e d  k i n e t i c s  o f  t h e  i n  
v i t r o  s y s t e m  a s  we l l  a s  c o n s t a n t s  f o u n d  in  t h a t  s y s t e m  l, 8: 
UL/UD ~ (YL kL/YD kD) (S+ KD)/(S+KL) ,  w h e r e  YL a n d  
YD = m a x i m a l  a c c u m u l a t i o n s  o f  L- a n d  D - m e t h i o n i n e  
f o u n d  in  v i t r o  a t  s t e a d y  s t a t e  u n d e r  co~adit ions of  s a t u -  
r a t i n g  e x t e r n a l  s u b s t r a t e  c o n c e n t r a t i o n  ( b o t h  v a l u e s  = 
0.8 ~ m o l e s / m l  t i s s u e  e x t r a c t ) ;  kL a n d  kD = f i r s t  o r d e r  
r a t e  c o n s t a n t s  for  L- a n d  D-e f f l ux  in  v i t r o  ( b o t h  v a l u e s  = 
0 .076 r a i n - l )  ; -~L a n d  KD = a p p a r e n t  M i e h a e l i s  c o n s t a n t s  
fo r  L- a n d  D - t r a n s p o r t  in  v i t r o  (KL a n d  KD = 4.1 a n d  
10.0 r a M ,  r e s p e c t i v e l y ) ;  S = m e t t l i o n i n e  c o n c e n t r a t i o n  
in  t h e  p e r f u s a t e .  T h e  e q u a t i o n  t h u s  s i m p l i f i e s  t o  VL/VD = 
( S + K D ) / ( S + K L ) :  T h e  a b i l i t y  to  p r e d i c t  t h e  e x p e r i -  

m e n t a l  r a t i o s  i n d i c a t e d  t h a t  t h e  in  v i t r o  c o n s t a n t s  a n d  
k i n e t i c  t r e a t m e n t  w e r e  a n  a d e q u a t e  d e s c r i p t i o n  of  t r a n s -  
p o r t  fo r  m e t h i o n i n e  in  t h e  i n t e s t i n a l  lo0p .  

Table III. Comparison of the ratio of absorption rates (vjJVr)) found 
experimentally with calculated values 

Methionine vn/v D VL/V n 
concentration (raM) experimental calculated 

0.67 1.5 2.2 
1.34 1.9 2.1 
2.68 1.9 1.9 
5.36 1.8 1.6 

VL/V D = (S + KDi/(S + KL) , where S is the concentration of 
methionine in the perfusate, K D = 10.0 and K L = 4.1 m M  (found 
in in vitro studies). 

Table IV. Absorption of methionine analogs 

Compound Concentration Absorption 
(mM) velocity 

(ptmoles/min) 
-k S.E. 

L-methionine 2.68 (5) 1.09 -I- 0.14 
D-methionine 2.68 (5) 0.59 -4- 0.03 
DL-methionine 2.68 (5) 0.66 :t: 0.09 
nL-methionine OH analog 2.68 (3) 0.30 :t_ 0.02 
N-aeetyl DL-methionine 2.68 (2) 0.24 • 0.02 
DL-ethionine 2.68 (3) 1.06 -t- 0.24 

Perfusion period 50 rain. Average rate of perfusion 1.1 ml/min. For 
other explanations, see Table II. 

10 R. K. CRANE, in Handbook o/Physiology (Ed. C. F. CODE; Williams 
and Witkins Co., Baltimore 1968), Section 6, p. 1323. 
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Tab le  I V  s u m m a r i z e s  d a t a  on  t he  a b s o r p t i o n  of m e th io -  
n ine  analogs.  S u b s t i t u t i o n  of t he  e - amino  group  on  me th io -  
n ine  b y  a n  h y d r o x y l  caused  a r e d u c t i o n  in t r a n s p o r t  
ve loci ty .  I n  i so la ted  t i ssue  s tudies ,  WILSON n found  no  
ac t ive  a b s o r p t i o n  of lac t ic  acid a n d  o the r s  h a v e  r epo r t ed  
fl-aIanine to  be  poor ly  t r a n s p o r t e d  12. T h e  m i n i m a l  absorp -  
t i on  of t he  h y d r o x y  as well  as t h e  N - a c e t y l a t e d  d e r i v a t i v e  
m a y  h a v e  been  due to diffusion,  t h o u g h  a p p a r e n t  t r ans f e r  
of t he  l a t t e r  c o m p o u n d  m a y  resu l t  f rom e n z y m a t i c  con- 
vers ion  to  me th ion ine .  T he  a b s o r p t i o n  of DL-ethionine 
a p p e a r e d  to be  fas te r  t h a n  I )L-methionine  b u t  q u a n t i -  
t a t i v e  c o m p a r i s o n  was  imposs ib le  because  of h igh  va r i a -  
b i l i ty .  I n  v i t ro  work  showed  L-e th ionine  to h a v e  a b o u t  
t he  s ame  a f f in i ty  for  t h e  m e t h i o n i n e  t r a n s p o r t  s y s t e m  
as L-methionine ,  whi le  D-e th ionine  h a d  m u c h  less a f f in i ty  
t h a n  D-meth ion ine  ~. 

u n d  D-Methionin  s t i m m t  bef r ied igend  f iberein  m i t  aus  
I n - v i t r o - V e r s u c h e n  e r h a l t e n e n  Aussagen  fiber K i n e t i k  
u n d  K o n s t a n t e n .  Es  w u r d e n  verh~l tn i sm/ i ss ig  n iedr ige  
T r a n s p o r t g e s c h w i n d i g k e i t e n  gemessen  ffir die N-aze ty l ie r -  
t en  u n d  H y d r o x y a n a l o g e n  y o n  Meth ion in .  
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Zusammen~assung. Die D a r m r e s o r p t i o n  yon  Me th ion in  
u n d  seine Analoge  bet  H f i h n e r n  wurde  in v ivo  un te r -  
sucht .  Das  Verh/ i l tn is  der  m i t t l e r e n  R e s o r p t i o n  v o n  L- 

n T. H. YVILsON, Biochem. J. 56, 521 (1954). 
12 H. G. RANDALL and D. F. ]~VERED, Biochim. biophys. Acts 93, 

98 (1964). 

In trace l lu lar  D i s t r i b u t i o n  of Fol ic  Ac id  in M o u s e  Liver  

WRIGHT a n d  ANDERSON 1, 2 found  a p t e r i n  r educ ta se  in 
Clostridium stricklandii which  can  be  coupled  to  t he  
ox ida t i on  of p y r u v a t e .  T h e y  also n o t e d  t h a t  u n d e r  
a n a e r o b i c  cond i t ions  t h e  conve r s ion  of ser ine to  glycine 
in t he  s a m e  o rgan i sm requ i red  N A D  Mn+2, inorgan ic  
p h o s p h a t e ,  p y r i d o x a l  p h o s p h a t e  a n d  a n y  of a n u m b e r  of 
p o l y g l u t a m y l  p te r id ines .  On  o x i d a t i o n  of p y r u v a t e ,  a 
c o m p o u n d  iden t i f i ed  as d i h y d r o t e r o p t e r i n  was formed.  
These  e x p e r i m e n t s  sugges ted  to  us  t h e  possible  impor -  
t a n c e  of Io la te  in  m i t o c h o n d r i a l  ox ida t i on  of p y r u v a t e .  
F u r t h e r ,  SCRIMGEOUR et  al. 3 h a v e  i n v e s t i g a t e d  t h e  reduc-  
t i on  of fo la te  b y  fer redoxin .  MAcL~AN et  al. 4 showed  t he  
i m p o r t a n c e  of fo la te  in  p h o t o p h o s p h o r y l a t i o n  b y  soni- 
c a t ed  chloroplas ts .  T he  i n i t i a t i on  of p r o t e i n  syn thes i s  
t h r o u g h  t he  use  of N - f o r m y l m e t h i o n i n e  a n d  t h e  role of 
folic acid in  t he  m e t a b o l i s m  of C 1 uni ts ,  m a y  sugges t  a 
role for fo la te  in  p r o t e i n  syn thes i s  as well. W i t h  th i s  in 
m i n d  we s tud ied  t he  r e l a t ive  d i s t r i b u t i o n  of fo la te  in  t he  
m i t o c h o n d r i a l  and  m i c r o s o m a l  f rac t ions  of mouse  liver.  
W e  also i n v e s t i g a t e d  t he  u p t a k e  a n d  d i s t r i b u t i o n  of 
r ad ioac t i ve  fo la te  in  t h e  subce l lu la r  f rac t ions  of mouse  
l iver  homogena te s .  These  resu l t s  show h ighe r  concen t r a -  
t i on  of fo la te  in  m i t o c h o n d r i a  t h a n  m a y  be  expec t ed  
f rom t h e  k n o w n  role of fo la te  in  t h e  m e t a b o l i s m  of C1 
uni t s ,  a n d  in inc reas ing  t h e  levels  of R N A  in k i dneys  s. 

Materials and methods. I n  s tud ies  on  t h e  subce l lu la r  
d i s t r i b u t i o n  of folate,  t h e  d i f fe ren t  cell f r ac t ions  were 
o b t a i n e d  b y  d i f fe ren t ia l  c e n t r i f u g a t i o n  of mouse  l iver  
h o m o g e n a t e s  accord ing  to  s t a n d a r d  me thods ,  all  work  
h a v i n g  been  done  a t  2-4~ The  sucrose h o m o g e n a t e  
was cen t r i fuged  a t  600 g to  o b t a i n  nucle i  a n d  cel lular  
debri .  The  s u p e r n a t a n t  was  cen t r i fuged  a t  10,000 g for  
30 m i n  to o b t a i n  m i t o c h o n d r i a .  T he  m i t o c h o n d r i a l  frac- 
t i on  was  r e suspended  in 0 . 2 5 M  sucrose  a n d  r ecen t r i fuged  
to  o b t a i n  p u r e r  m i t o c h o n d r i a .  T he  f i rs t  m i t o c h o n d r i a l  
s u p e r n a t a n t  was  cen t r i fuged  a t  100,000 g for  60 ra in  to  
o b t a i n  t h e  microsomes.  

Fol ic  acid was  a s sayed  us ing  Lactobacillus casei ATCC 
7469. The  cell f r ac t ions  were f rozen a n d  t h a w e d  a n d  t h e n  
s u b j e c t e d  to  u l t r a son i ca t i on  fol lowed b y  d i lu t ion  before  
t h e y  were a s sayed  for  folic acid.  

I n  t he  s tud ies  on  u p t a k e  f rom blood a n d  d i s t r i b u t i o n  
of r ad ioac t ive  folic acid-2-C 1~, 1 ~C of t he  fo la te  was  
a d m i n i s t e r e d  pe r  30 g of b o d y  we igh t  to  each  of 6 -9  
mice  i.v. The  d i s t r i b u t i o n  over  d i f fe ren t  per iods  of t i m e  
was s tud ied .  A t  t h e  end  of t h e  s t a t e d  l e n g t h  of t i m e  a f t e r  
i.v. admin i s t r a t i on ,  t h e  o rgans  were  isolated,  homogen i zed  
a n d  were f r ac t ioned  a t  2 ~ as pe r  t he  m e t h o d  descr ibed  
above .  The  d i f fe ren t  f rac t ions  were  c o u n t e d  for  rad io-  
a c t i v i t y  in  a p l a n c h e t  t y p e  counte r ,  m a k i n g  t he  necessa ry  
r ad iochemica l  correct ions .  The  r ad ioac t ive  folio acid-  
2-C 1~ was o b t a i n e d  as p o t a s s i u m  sa l t  f r om A m e r s h a m -  
Searle a n d  ha s  a specific a c t i v i t y  of 31.4 ~c/l~M. 

Results and discussion. The  levels of folic acid in  t h e  
d i f fe ren t  subce l lu la r  f rac t ions  of mouse  l iver  are  s h o w n  
in Tab le  I. O u t  of a t o t a l  of 14.23 tzg of folic ac id  pe r  g r a m  
of mouse  liver,  2.73 ~g or a p p r o x i m a t e l y  19% is f o u n d  

Table I. Folic acid content of subcellular fractions of mouse liver 
(assayed with Lactobacillus casei) 

Cell fraction Folic acid 
(~g/g fresh total tissue ) 

Mitochondria 2.73 
Microsomes 0.75 
Cell sap (100,000 g supernatant) 10.75 

I B.E. WRIGHT, M. L. ANDERSON and E. C. HERMAN, J. biol. Chem. 
230, 271 (1958). 
B. E. WRIGHT and M. L. ANDERSON, Biochim. biophys. Acta 28, 
370 (1958). 

3 K.G. SCRIMGEOUR, K. S. VITOLS, ~[. L. NORRIS and H. J. PUSHKAR, 
Arch. Biochem. Biophys. 119, 159 (1967). 

4 F. MAcLEAN, Y. FUGITA, H. FORREST and J. MYERS, Plant Physiol. 
41, 774 (1966). 

5 G. THRELFALL, D. ~V[. TAYLOR, P. •ANDEL and M. RA~vz, Nature 
275, 755 (1967). 


