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A n o t h e r  series of e x p e r i m e n t s  was  ca r r i ed  o u t  whe re  
A D H  was  i r r a d i a t e d  in so lu t ions  c o n t a i n i n g  sod ium iodide 
labelled w i t h  I181; t he  e n z y m e  was t h e n  s e p a r a t e d  a n d  
tes ted  for  a n y  b o u n d  r a d i o a c t i v i t y .  T h e  e x p e r i m e n t a l  
t e c h n i q u e  c a n  be  s u m m a r i z e d  as fol lows:  ca r r i e r  free 
N a I ~ ,  was  d i l u t ed  w i t h  i n e r t  N a I  to  ach ieve  a m o l a r  
excess of 100:1  w i t h  r e spec t  to  A D H ,  whose  c o n c e n t r a -  
t ion  was  a d j u s t e d  to  6,5 • 10 -6M.  T he  s am p l e s  were t h e n  
i r r ad i a t ed  w i t h  a d o s e  of 15.4 K r a d  of X - r a y s  ( res idual  
e n z y m a t i c  a c t i v i t y  less t h a n  1%),  or  le f t  u n i r r a d i a t e d  in  
ice for t h e  s ame  t i m e  as cont ro l .  T h e r e a f t e r  t he  e n z y m e  
was s e p a r a t e d  f rom t h e  r a d i o a c t i v e  so lu t ion  e i t he r  b y  
passage ove r  S e p h a d e x  G-25 ( P h a r m a c i a ,  Sweden)  or  b y  
p rec ip i t a t i on  w i t h  6 0 %  a m m o n i u m  s u l p h a t e  or 10% t r i -  
eh loroace t ic  acid a n d  w a s h e d  b y  c e n t r i f u g a t i o n  un t i l  no  
r ad ioac t i v i t y  was  d e t e c t a b l e  in  washings .  I n  no  case  did  
the  s e p a r a t e d  e n z y m e  revea l  a n y  r ad i oac t i v i t y .  Th i s  f ind-  
ing does n o t  e ssen t i a l ly  c o n t r a d i c t  t h e  h y p o t h e s i s  t h a t  
iodine m a y  b e  i n v o l v e d  in  t h e  sens i t i z ing  effect,  because  
the  lack  of iod ine  b i n d i n g  could  be  due  to  o x i d a t i o n  of 
su lphydr i l  g roups  to  d isu lphides .  E x p e r i m e n t s  are  a t  

p r e s e n t  in  progress  to  con t ro l  w h e t h e r  th i s  m a y  a c t u a l l y  
be  t h e  case ~8. 

Riassunto. L'Mcool  de id rogenas i  del  l iev i to  i r r a d i a t a  
con  raggi  X in soluzioni  c o n t e n e n t i  i oduro  di sodio, ac ido  
3- iodopropionico  o ioduro  di meti le ,  ~ i n a t t i v a t a  con  u n  
r e n d i m e n t o  p i t  e l eva to  che  in a s senza  di t a l i  sos tanze .  
L ' e f f e t t o  sens ib i l i zzan te  dello ioduro  di sodio e de l l ' ac ido  
iodoprop ion ico  ~ p ropo rz iona l e  a l ia  loro c o n c e n t r a z i o n e  
n e l l ' a m b i t o  d i  0 -16  molecole  di  essi pe r  moleco la  di  
enz ima .  L 'a lcoo l  de id rogenas i  i r r a d i a t a  in  p r e senza  di 
ioduro  di sodio m a r c a t o  con  1 lal n o n  r ive la  la  p r e s e n z a  di 
iodio l ega to  a l la  sua  molecola .  
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The  Effect of Microcy tos i s  on  Red Cell 
Const i tuent s  

The  onse t  of i ron  def ic iency  a n a e m i a  in  h u m a n  s u b j e c t s  
is f irst  m a r k e d  b y  t h e  d e v e l o p m e n t  of m i c r o c y t i c  r ed  ceils 
With a n o r m a l  h e m o g l o b i n  c o n c e n t r a t i o n  a n d  l a t e r  b y  t he  
appea rance  of h y p o c h r o m i c  cells w i t h  a low m e a n  corpus-  
cular  h e m o g l o b i n  c o n c e n t r a t i o n  (MCHC)1. Th i s  s i t u a t i o n  
is in  accord  w i t h  t he  h y p o t h e s i s  of  STOHLMAN a n d  co- 
Workers t h a t  t h e  t o t a l  m a t u r a t i o n  t i m e  of t h e  red  cell is 
d e p e n d e n t  on  t h e  r a t e  of h e m o g l o b i n  syn thes i s .  "When a 
cri t ical  MCHC is r e ach ed  th i s  t r iggers  a feed b a c k  m e c h a n -  
ism w h i c h  s tops  f u r t h e r  D N A  s y n t h e s i s  a n d  cell d iv i s ion  L 
If  h e m o g l o b i n  s y n t h e s i s  is i m p a i r e d  t h e  t i m e  t a k e n  to 
achieve  t h e  cr i t ica l  MCHC is p ro longed  a n d  a n  inc reased  
n u m b e r  of cell d iv is ions  occur,  r e su l t i ng  in microcytos is .  

The  cr i t ica l  M C H C  is n e v e r  exceeded  w h a t e v e r  t he  
d u r a t i o n  of red  cell d e v e l o p m e n t .  

I f  t h e  MCHC plays  t h i s  c rucia l  role in  d e t e r m i n i n g  t he  
end  of n u c l e a r  a c t i v i t y  t h e n  i t  m u s t  also be  a l im i t i ng  
fac to r  for  o t h e r  cell  func t ions .  E s t i m a t i o n  of r ed  cell 
r i b o f l a v i n  in i ron  def ic iency  a n a e m i a  shows t h a t  w h e n  
mic rocy tos i s  occurs  t he  i n t r a c e l l u l a r  c o n c e n t r a t i o n  is ni-  
c reased  8 T h i s  sugges t s  t h a t  if a n o r m a I  c o n c e n t r a t i o n  is 
a t t a i n e d  before  h e m o g l o b i n i z a t i o n  is c o m p l e t e  a f u r t h e r  
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Correlation of red celI concentration (ai and total red celt content (b) with mean cell volume for 5 constituents 

Constituent measured No. of cases Correlation coefficients Regression 
r p coefficients 

]Riboflavin (a)/*g]100 ml 74 - 0.52 < 0.001 -- 0.15 
(b) ktg/1014RC's + 0.32 < 0.01 + 0.06 

Cholinesterase (a) units/100 ml 36 -- 0.432 < 0.01 -- 0.87 
(b) units/101°RC's + 0.407 < 0.05 + 0.66 

Glutamic-oxaloacetic 
traasamlnase (a)/~mole/100 ml 81 - 0.475 < 0,01 - 2.75 

(b) #mole/1012RC's + 0.015 n.s. + 0.06 

Glutarnic-pyruvic 
transaminase (a)/~mole]100 ml 79 -- 0.369 < 0.01 -- 0,94 

(b)/~mole/1012RC's -- 0.120 n.s, -- 0,22 

Polate (a) #g/ml 49 -- 0.486 <i 0.01 -- 4.99 
(b) Hg/101aRe's -- 0.164 n.s. -- 0.11 

a,s., not significant, 
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increase  in  c o n c e n t r a t i o n  can  occur  d u r i n g  s u b s e q u e n t  
cell d e v e l o p m e n t .  T h e  l im i t i ng  f ac to r  a p p e a r s  to  be  t o t a l  
red cell r i b o f l a v i n  c o n t e n t  r a t h e r  t h a n  t he  i n t r ace l l u l a r  
c o n c e n t r a t i o n .  A l imi t ed  s t u d y  h a s  b e e n  u n d e r t a k e n  to  
d i scover  w h e t h e r  o t h e r  c o n s t i t u e n t s  of t h e  red cell b e h a v e  
in a s imi la r  m a n n e r .  

Methods. Red  cells were  s e p a r a t e d  f rom f resh  v e n o u s  
b lood to wh ich  E D T A  h a d  been  a d d e d  as a n  a n t i c o a g u l a n t  
a n d  h e m o l y s a t e s  were  p r e p a r e d  in  a p p r o p r i a t e  concen-  
t r a t i ons .  R i b o f l a v i n  was e s t i m a t e d  b y  a spec t rof luoro-  
me t r i c  m e t h o d  4 g lu t amic -oxa loace t i c  t r a n s a m i n a s e  a n d  
g l u t a m i c - p y r u v i c  t r a n s a m i n a s e  b y  a co lour ime t r i c  
m e t h o d  5 a n d  ace ty l cho l ine  es terase  b y  t he  m e t h o d  of 
D A c m  a n d  L E w i s  B. Red  cell folate  (L. Casei factor)  was  
m e a s u r e d  b y  t h e  m e t h o d  of WATERS a n d  MOLLIr~L 
S t a n d a r d  h e m a t o l o g i c a l  t e c h n i q u e s  were used  6. 

T h e  sub j ec t s  s tud ied  were 54 m e m b e r s  of t he  hosp i t a l  
s t a f f  a n d  t h e  local p o p u l a t i o n  a n d  27 p a t i e n t s  w i t h  un-  
t r e a t e d  i ron de t i c iency  a n a e m i a .  T he  r a n g e  of m e a n  
co rpuscu la r  vo lume  (MCV) was 56-107/~3 (mean  82.3 #~). 
N o t  al l  d e t e r m i n a t i o n s  were  car r ied  o u t  in  e v e r y  case. 

Results and discussion. T he  Tab le  shows t h e  r e l a t i onsh ip  
of red cell c o n c e n t r a t i o n s  a n d  red  cell c o n t e n t  to  MCV 
for al l  t h e  c o n s t i t u e n t s  examined .  I n  all  cases t h e r e  is a 
s ign i f i can t  n e g a t i v e  co r re l a t ion  of cell c o n c e n t r a t i o n  w i t h  
cell v o l u m e  re su l t i ng  f rom an  increased  c o n c e n t r a t i o n  in 
mic rocy t i c  cells. The  c o n t e n t  pe r  cell shows no  s ign i f i can t  
v a r i a t i o n  w i t h  MCV for fo la te  or  t he  t r a n s a m i n a s e s .  I n  
t he  case of r i b o f l a v i n  a n d  ace ty l cho l ines t e ra se  a l t h o u g h  
the  c o n c e n t r a t i o n  is g r ea t e r  in  mic rocy te s  t h a n  in cells of 
n o r m a l  size t he  t o t a l  cell c o n t e n t  is less in t he  smal le r  
cells. 

These  f ind ings  s u p p o r t  the  v iew t h a t  i n t r ace l l u l a r  
c o n c e n t r a t i o n  is n o t  a l im i t i ng  f ac to r  for  s y n t h e t i c  
a c t i v i t y  in red cells e x c e p t  in  t he  case of hemoglob in .  An  

increased  life s p a n  of t he  n u c l e a t e d  red  cell r e su l t i ng  in 
mic rocy tos i s  appea r s  to  p ro long  s y n t h e t i c  a c t i v i t y  a n d  
leads to  a n  inc reased  c o n c e n t r a t i o n  of n o n - h e m o g l o b i n  
c o n s t i t u e n t s .  The  l im i t i ng  f ac to r  for  al l  t he se  c o n s t i t u e n t s  
a p p e a r s  to  be  t o t a l  cell c o n t e n t  a n d  in  t h e  case of r ibo-  
f l av in  a n d  ace ty l cho l ine  es te rase  th i s  l imi t  is no t  a lways  
r eached  in i ron  def ic ien t  microcytes .  W h e n  red  cell 
fac tors  a re  e s t i m a t e d  for  t he  a s s e s s m e n t  of n u t r i t i o n a l  
s t a t u s  or  o t h e r  reasons  t h e  express ion  of resu l t s  in  t e r m s  
of cell c o n t e n t  r a t h e r  t h a n  c o n c e n t r a t i o n  will avo id  
di f ferences  due  to  t h e  effect  of cell sizeS. 

Zusammen[assung. Der  G e h a l t  a n  R ibof l av in ,  Aze- 
t y l cho l in -Es t e r a se ,  G l u t a m a t - O x a l a e e t a t - T r a n s a m i n a s e ,  
G l u t a m a t - P y r u v a t - T r a n s a m i n a s e  u n d  Folins~ture w u r d e  
in m e n s c h l i c h e n  E r y t h r o z y t e n  ve r sch i edene r  Gr6ssenord-  
n u n g  b e s t i m m t .  Die E r g e b n i s s e  sp rechen  dafi ir ,  dass  ihre  
in t r aze l lu l~ re  K o n z e n t r a t i o n ,  im  Gegensa tz  zu de r j en igen  
des  H/ imoglob ins ,  k e i n e n  l i m i t i e r e n d e n  E in f luss  au f  die 
F o r t d a u e r  de r  S y n t h e s e  dieser  Stoffe aus t ib t .  
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S a r c o s i n e  D e h y d r o g e n a s e  A c t i v i t y  i n  L i v e r  
M i t o c h o n d r i a  o f  I n f a n t  a n d  A d u l t  R a t s  

Sarcos ine  d e h y d r o g e n a s e  be longs  to t he  g roup  of de- 
m e t h y l a t i n g  e n z y m e s  a n d  is t he  f i rs t  l ink  in t he  sarcosine-  
ox ido reduc t a se  s y s t e m  (E.C. 1.5.3.1) which  ca ta lyses  t he  
r eac t i on  : 

sarcosin  + H 2 0  + O 3 = glycine  + H C H O  + H~O 2 

Th i s  e n z y m e  is p r e s e n t  on ly  in t h e  so luble  p r o t e i n  
f r ac t ion  of l iver  m i t o c h o n d r i a  in a d u l t  r a t s  1,2. T h u s  i t  
seemed p e r t i n e n t  to  s t u d y  i ts  a c t i v i t y  d u r i n g  p o s t n a t a l  
d e v e l o p m e n t  since d e v e l o p m e n t a l  changes  m i g h t  ref lect  
changes  in m i t o c h o n d r i a l  s t ruc tu re .  

Sarcos ine  d e h y d r o g e n a s e  a c t i v i t y  was  d e t e r m i n e d  
m a n o m e t r i c a l l y  3 a n d  c o l o u r i m e t r i c a l l y !  L i v e r  mi to -  
c h o n d r i a  i so la ted  in 0 . 2 5 M  sucrose  (600-5000 g f rac t ion)  
w i t h o u t  t he  f luffy l aye r  were w a s h e d  once w i t h  0 . 2 5 M  
sucrose  a n d  t h e n  s u s p e n d e d  in p h o s p h a t e  buf fe r  7.SmM, 
p H  7.5. 

The  r a t i o  of t he  m e m b r a n e  to  t he  soluble  f r ac t ion  in 
t h e  m i t o c h o n d r i a  was  d e t e r m i n e d  b y  f reezing a n d  t h a w -  
ing t h e m  3 t imes  2. The  s e d i m e n t  a f t e r  60 m i n  cen t r i fuga -  
t ion  a t  100,000 g (MSE Superspeed-50)  was t a k e n  as t he  
m e m b r a n e  f rac t ion .  P r o t e i n s  were  d e t e r m i n e d  acco rd ing  
to  L o w R y  et  a l ) .  

L i v e r  m i t o c h o n d r i a  f rom 7-day-old  r a t s  h a v e  a sarco-  
sine d e h y d r o g e n a s e  a c t i v i t y  t h a t  is 41% t h a t  of a d u l t  
rats ,  i.e. 1.6 i 0.68 /zl 02/30 ra in / rag  m i t o c h o n d r i a l  pro-  
t e in  aga in s t  3.9 ~: 0.96 (Figure,  A). Us ing  t he  colouri-  
me t r i c  m e t h o d  a p p r o x i m a t e l y  t he  s ame  resu l t s  were 
o b t a i n e d  (Figure,  B). 

The  e lec t ron  t r a n s p o r t  f l a v o p r o t e i n  necessa ry  for  coup-  
l ing w i t h  t he  e lec t ron  t r a n s p o r t  c h a i n  m i g h t  be  r a t e  
l imi t ing  for sarcos ine  d e h y d r o g e n a s e  a c t i v i t y  in  7-day-o ld  
ra ts .  Th i s  f l a v o p r o t e i n  can  be  s u b s t i t u t e d  for b y  p h e n -  
a z i n e - m e t h a s u l p h a t e  : 

sa rcos ine  --,- d e h y d r o g e n a s e  - -~  f l avop ro t e in  --~ O 2 

p h e n a z i n  ~- i n d o p h e n o l  
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