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The amount of d a i l y  loss of to ta l -body iron i n  man has  been d i f f i c u l t  t o  
de te rmine ,  a l though many workers have measured r a d i o a c t i v i t y  i n  t he  blood, 
s t o o l ,  u r i n e ,  sweat ,  and b i l e  ( 1 , 2 )  a f t e r  in t ravenous  r ad io i ron  i n j e c t i o n .  
Measurement of t h i s  parameter is  important f o r  t h e  c l i n i c a l  eva lua t ion  of i ron  
ba lance  a s  w e l l  a s  i n  the  b a s i c  s tudy  of i r o n  metabolism i n  man. The best ap- 
proach has  been t h a t  of Finch ( 3 ) ,  who i n j e c t e d  r ad io i ron  and then measured the  
a c t i v i t y  of Fas5 i n  t h e  red  c e l l s  over a per iod  of s e v e r a l  yea r s ,  assuming t h a t  
r ad io i ron  was uniformly mixed a f t e r  one year .  The whole-body counter  seemed t o  
us ,  and a l s o  t o  Price and co-workers (4)  a t  Brookhaven, an e x c e l l e n t  ins t rument  
f o r  m a s u r i n g  to ta l -body i r o n  l o s s .  Although t h i s  was seemingly a simple meas- 
urement, a n u m k r  of problenu complicated a n a l y s i s  of t h e  d a t a .  W e  would l i k e  
t o  p r e s e n t  ou r  result. and i n t e r p r e t a t i o n s  which d i f f e r  somewhat from those  of 
P r i ce  and co-worker. and inc lude  s e v e r a l  f a c t o r s  of geometry and metabolism 
t h a t  they d i d  not  t ake  i n t o  account.  

MATERIALS AND METHODS 
Twelve normal male human s u b j e c t s ,  19 t o  43 yea r s  of  age,  were used i n  

t h i a  s tudy .  
hemoglobin, hema toc r i t ,  and d i f f e r e n t i a l  blood counts  were performed i n  order  
to  recognize  and exclude s u b j e c t s  wi th  abnorma l i t i e s  of i r o n  metabolism. 
background whole-body coun te r ,  having a 9- by 4-in.  c r y s t a l  of NaI(T1) wi th  a 
100-channel pu lse-he ight  ana lyze r ,  was used. 
i n g  on a s p e c i a l  couch having a r ad ius  of cu rva tu re  of 1 meter wi th  t h e  c r y s t a l  
a t  t h e  c e n t e r ,  i . e . ,  the  "1-meter-arc" geometry. The r ad io i ron  was administered 
in t r avenous ly  a. FeS9 c i t r a t e  a t  a s p e c i f i c  a c t i v i t y  of 10 t o  20 BC/pg. 
s u b j e c t s  rece ived  a dose of 5 hC, i n j e c t e d  wi thout  having been incubated  with 
plasma. 
a f t e r  t h e  5 WC i n j e c t i o n .  
of r a d i o i r o n  t h a t  had been incubated  wi th  plasma. 
ware counted by p l ac ing  them on t o p  of t he  c r y s t a l .  

A h i s t o r y  of prev ious  h e a l t h  was taken from each,  and blood volume, 

A low- 

The s u b j e c t s  were placed f o r  count- 

Ten 

The r a d i o a c t i v i t y  was more than body and room background u n t i l  240 days 

The i r  s t o o l  and u r ine  samples 
Two s u b j e c t s  rece ived  in t ravenous  i n j e c t i o n  of 18 pC 

RESULTS AND DISCUSSION 

bu t  a f t e r  24 h r  t h e  plasma-radioiron l e v e l  is l e s s  than 396 and most of the  
Immediately a f t e r  i n j e c t i o n ,  a l l  t h e  r a d i o i r o n  is  in a s u b j e c t ' s  plasma, 
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Figure  1. Sub jec t  scanned 
30 h r  a f t e r  i v  i n j e c t i o n  of 18 
pC Fe-59. The r ad io i ron  concen- 
t r a t i o n  i n  v e r t e b r a l ,  p e l v i c ,  
s a c r a l ,  c o s t a l  and caput  humeri 
r eg ions  a r e  shown. Storage re- 
t e n t i o n  i n  l i v e r  and s l i g h t l y  
i n  sp l een  is a l s o  demonstrated.  
Blood-radioiron l e v e l  a t  t h e  
time of  t h e  scan was 3% of t h e  
zero t i m e  a c t i v i t y .  

JHL- 3555 

r a d i o i r o n  ham been taken up by r ed -ce l l  p recu r so r s  i n  bone marrow, a s  known by 
autoradiography ( 5 , s )  and shown i n  Fig.  1. I t  is then r e l e a s e d  g r a d u a l l y  i n t o  
p e r i p h o r a l  blood over  a period of day.. 
a s u b j e c t  imnediately a f t e r  i n j e c t i o n  was r e l a t e d  t o  t h e  coun t s  on t h e  succeed- 
i n g  days.  as shown i n  P i g .  2 .  The whole-body a c t i v i t y  decreased r a p i d l y  during 
t h e  f i r s t  s e v e r a l  hours .  By the  t ime the r a d i o i r o n  i n  t h e  marrow was g r e a t e s t ,  
approximately 1 day a f t e r  i n j e c t i o n ,  t h e  whole-body count  had decreased to  90% 
of t h e  i n i t i a l  va lue ;  t h e r e a f t e r  it rose s lowly a s  newly l abe led  r ed  cells  were 
r e l e a s e d  to  t h e  c i r c u l a t i n g  blood. Thi. t r a n s i e n t  dec rease  of  whole-body count  
can undoubtedly be r e l a t e d  t o  t h e  change of l o c a l i z a t i o n  of  r ad io i ron .  The 
coun t  r e tu rned  t o  an average of 97% a f t e r  10 days.  and s t ayed  a t  t h i s  l eve l  a l -  
m o s t  wi thout  change u n t i l  50 days .  

I n  ou r  s tudy t h e  whole-body count  of 

Loam of r a d i o i r o n  du r ing  t h e  f i r s t  10 days is no t  large enough t o  account 
f o r  t h i s  m dec rease  because a c t i v i t y  found i n  stool and u r i n e  during t h i s  time 
amounted to  l e s s  than 0.5%. Most o f  t h e  r a d i o i r o n  is f i x e d  i n  t h e  red-cel l  
mars: t hus  t h e  whole-body coun t  is i n f luenced  by t h e  d e a t h  of t h e  labeled red 
cel ls .  The whole-body curve is almost  f l a t  a f t e r  10 days ( F i g s .  2 and 3 1 ,  but  
thim does n o t  mean t h a t  no r ad io i ron  is l o s t  from t h e  body. I t  can be explained 
by l oas  of r a d i o i r o n  compensated by t h e  movement of r a d i o i r o n  from miscible  
t i s s u e  t o  r e d - c e l l  mass, i . e . ,  f u r t h e r  u t i l i z a t i o n  ( 7 ) .  As seen above, t h i s  
movement inc reaaea  t h e  whole-body count .  The d a i l y  s tools  showed cons t an t  
r a d i o a c t i v i t y  du r ing  t h i s  the. The i n i t i a l  r ad io i ron  i n j e c t i o n  can be con- 
s i d e r e d  a s  equ iva len t  t o  s imultaneous d e a t h  of one gene ra t ion  of  l abe led  r ed  
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Figure 2. 
dioiron. 

Change of whole-body activity after intravenous injection of ra- 
2a mha*s experimental data. Curve of 2b represents average MUB-2 of 2a. 06 2 
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Figure 3. Whole-body activity of ten normal subjects. 
data. 

3a shows experimental 
The broken line In 3b the nolid line represents the average of 3a. 
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c e l l s ,  causing t h e  sudden appearance of  r a d i o i r o n  i n  t h e  c i r c u l a t i n g  serum i r o n ,  
a f t e r  passing through t h e  r e t i c u l o e n d o t h e l i a l  cel ls .  This same s i t u a t i o n  can be 
expected t o  occur  aga in  approximately 120 days l a t e r ,  excep t  t h a t  t hen  the  death 
of  t h e  r e d  cells  t akes  p l a c e  over a wider t ime d i s t r i b u t i o n .  
d a i l y  whole-body counts  would again change a s  i n  P ig .  2 ,  except  t h a t  t h e  spread 
i n  t i m e  of dea th  of r e d  c e l l s  would tend t o  make the  d i p  wider  and shal lower.  

The re fo re ,  t h e  

The average u t i l i z a t i o n  of r a d i o i r o n  was 90%: t h i s  means t h a t  about  10% 
was r e t a i n e d  i n  tissues. 
t h e  dec rease  of t h e  whole-body count  from 100% inmediately a f t e r  i n j ec t ion  and 
t h e  r e t u r n  t o  97% 10 days a f t e r .  Th i s  s a m  e f f e c t  ahould be obacrved aga in  a t  
t h e  t ima of d e a t h  of  l abe led  r ed  cells .  Although t h e  c a p a c i t y  f o r  u t i l i z a t i o n  
should be t h e  same i n  t h e  same s u b j e c t ,  s t o r a g e  p a r t i t i o n  would be expected t o  
r e s u l t  i n  appearance of less r a d i o i r o n  i n  t h e  second g e n e r a t i o n  of l abe led  r ed  
cells .  This k ind  of s tepwise dec rease  ought  to be r e f l e c t e d  i n  t h e  whole-body 
count and t o  occur  r epea ted ly  u n t i l  t he  r a d i o i r o n  i n  t h e  body is uniformly 
mixed. I t  may take about  a yea r  ( 3 )  f o r  v i r t u a l l y  complete mixing. 

This r e d i s t r i b u t i o n  appcara t o  aCCOUnt f o r  moat Of 

F igu re  3a shows i n d i v i d u a l  whole-body r e t e n t i o n  cu rves  ove r  300 days ,  and 
t h e  solid l i n e  of F ig .  3b shows an average cu rve  obtained from F ig .  3a. A l -  

though tho  average cu rve  is de r ived  from widely varying ind iv idua l  cu rves ,  i t  
does auggest  t h e  s tepwise dec rease  expected.  
i n  l o c a l i z a t i o n  of r a d i o i r o n  on t h e  coun t ing  r a t e ,  i n t e r p r e t a t i o n  of loss 
curves  ob ta ined  wi th  whole-body coun te r s  by o u r s e l v e s  and o t h e r s  (4 )  has  no t  
been a s  s t r a i g h t f o r w a r d  a s  had been hoped. 
l i z i n g  t h e  known l o c a l i z a t i o n  e f f e c t s  and known hematological  processes .  t h e  
d a t a  can bc t r e a t e d  i n  such a way t h a t  u s e f u l  information may be de r ived  from 
them. Although a number of assumptions are r equ i r ed  in what fo l lows ,  none Of 
them a r e  unreasonable ,  and t h e  r e s u l t s  f o r  average d a i l y  loss Of i r o n  a r e  in 
good agreement wi th  those ob ta ined  by t h e  r a t h e r  d i f f e r e n t  method of Finch ( 3 ) .  

Because of t h e  e f f e c t  of  changes 

Nevertheless ,  we f e e l  t h a t  by u t i -  

A dec rease  of whole-body a c t i v i t y  a f t e r  50 days does n o t  necessa r i ly  
mean a h ighe r  r a t e  of loss of r ad io i ron  from t h e  body. 
d e a t h  of  t h e  l abe led  popu la t ion  of red c e l l s ,  i n  t u r n  causing movement of radio-  
i r o n  t o  misc ib l e  t i a s u e  i r o n .  Th i s  r ad io i ron  is then inco rpora t ed  i n t o  new red  
cel ls ,  bu t  some f r a c t i o n  remains i n  t i s s u e s .  A sma l l  loss of r ad io i ron  from 
the body may a l s o  occur  a t  t h i s  time. a s  is d i scussed  l a t e r .  
dec rease ,  t h e  cu rve  waa n e a r l y  f l a t  aga in  from 160 to  250 days.  
e f f e c t s  of  t h e  dea th  of t h e  f i r s t  gene ra t ion  of l a b e l e d  red cel ls  and of re- 
u t i l i z a t i o n  by t h e  second gene ra t ion  produce a dec reaae  of  whole-body count .  
The e f f e c t  of  t h e  r e d i s t r i b u t i o n  a f t e r  t h e  i n i t i a l  in jec t ion  was a 3% decrease 
i n  whole-body coun t ,  and t h e  u t i l i z a t i o n  of t h e  f i r s t  l a b e l e d  r ed -ce l l  genera- 
t i o n  was 90%. 
exc lus ive  of the  r o u t e  through the  RE c e l l s .  

This decrease r e f l e c t s  

Af t e r  t h e  observed 
The combined 

The i n i t i a l  r a d i o i r o n  i n j e c t i o n  is comparable t o  r ed -ce l l  dea th ,  
However, t h e  high r e u t i l i z a t i o n  

3 0 0 4 b 3 1  
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( 7 , s )  sogges t r  t h a t  t h e  e f f e c t  on t h e  whole-body count  of such r a d i o i r o n  re- 
t e n t i o n  i n  Rt cel ls  is n e g l i g i b l e .  Therefore  t h e  e f f e c t  of r e d - c e l l  dea th  
should be 2.7% 0 0 %  of 3%)- 

I f ,  on th. whol~-bcdy a c t i v i t y  curve ( s o l i d  curve  i n  F ig .  3b) .  we draw 
a l i n e  from t h o  f i rs t  poek t o  the  second peak,  it shows a 8 l o p  of 6.3% per 
120 dayr .  (The 120-day period was chosen a s  a normal r e d - c e l l  l i f e  span. The 
e f f e c t  of s t o r a g e  re tent ion occurs  once per r e d - c e l l  l i f e  span. and t h i s  oc- 
cur red  between t h e  peaks.) Therefore  we can o b t a i n  t h e  l oas  i n  120 days by sub- 
t r a c t i n g  2.7% (the e f f e c t  of s t o r a g e  r e t e n t i o n )  from 6.3% (loss p l u s  e f f e c t  of 
s t o r a g e  r e t e n t i o n ) .  Thus 6.3% - 2.7% - 3.6%: 3.6% per 120 days = 0.030% per  
day. 
t i o n  e f f e c t s ,  s imply by tak ing  t h e  average loss over  t h e  300 days per iod ,  a 
va lue  of 0 .05% loss per day can  be obta ined .  However, t h i s  is an unnecessar i ly  
rough approximation f o r  ob ta in ing  a loss f i g u r e ,  inasmuch as r e d i s t r i b u t i o n  and 
r e u t i l i z a t i o n  a r e  known t o  occur ,  and t h e i r  e f f e c t s  on whole-body count ing  can- 
n o t  be neglec ted .  Thus we p r e f e r  t o  conclude t h a t  0.030% per day is  the  most 
reasonable  loss f i g u r e .  

I t  should be noted t h a t  even wi thout  the  above allowances f o r  r e d i s t r i b u -  

The d o t t e d  l i n e  i n  Fig. 3b was c o n s t r u c t e d  by adding t h e  loss r a t e ,  i . e . ,  
0.030% p e r  day,  t o  t h e  average whole-body a c t i v i t y  curve  ( s o l i d  l i n e )  i n  Fig.  
3a. This  d o t t e d  curve then r e p r e s e n t s  the  expected whole-body a c t i v i t y  curve 
if no l o s s  of r a d i o i r o n  occurred.  I f  w e  s u b t r a c t  5.7% ( t o t a l  o f  3.0% and 2.7%) 
from 10096 ( a t  z e r o  d a y ) ,  t h i s  l e v e l  r e p r e s e n t s  t h e  decreasa  o f  whole-body a c t i -  
v i t y  by t h e  e f f e c t  of s t o r a g e  r e t e n t i o n  and i n t e r s e c t s  t h e  c o n s t r u c t e d  curve a t  
120 days.  T h i s  serves a s  confirmation t h a t  t h e  120-day r e d - c e l l  l i f e  span cho- 
sen  f o r ’ t h e  c a l c u l a t i o n  of loss and t h e  2.7% f i g u r e  f o r  the  s t o r a g e  r e t e n t i o n  
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were adequate ,  
T o t a l  excre ted  a c t i v i t y  (cumulat ive as of each day) was p l o t t e d  as  a funct ion 
of days a f t e r  i n j e c t i o n .  
e x c r e t i o n  curve,  the  f i r s t  p r e v a i l e d  u n t i l  from 8 t o  10 days and the second 
component p r e v a i l e d  t h e r e a f t e r .  Samples taken much l a t e r  i n  s u b j e c t  and 
somewhat e a r l i e r  i n  subject-  showed losses a t  t h e  same respec t ive  r a t e s ,  
as i n d i c a t e d  i n  F ig .  421. 
days than dur ing  t h e  per iod  of t h e  second component. s u b j e c t -  excre ted  
0.66% and T.L. 0.45% of the t o t a l  r a d i o i r o n  i n  t h e  a t o o l  wi th in  14 days.  The 
f i r s t  s l o p e ,  ending w i t h i n  10 days ,  c o i n c i d e s  wi th  t h e  per iod  of e x f o l i a t i o n  of 
the  mucous e p i t h e l i a  as descr ibed  i n  t h e  review by Leblond and Walker (9). 
autoradiography,  S a i t o  (10) found t h a t  t h e  r a d i o i r o n  i n j e c t e d  i n t r a p e r i t o n e a l l y  
i n  t h e  r a t  appeared i n  the  serum and was incorpora ted  i n  t h e  g a s t r o i n t e a t i n a l  
e p i t h e l i a ,  which forms nonhemwlobin i rons  hemosiderin and f e r r i t i n .  There- 
f o r e ,  it can be concluded t h a t  t h e  f i r s t  s l o p e  r e p r e s e n t s  t h e  loss of non- 
hemoglobin r a d i o i r o n  occurr ing  by e x f o l i a t i o n  of mucous e p i t h e l i a  fol lowing in-  
t ravenous r a d i o i r o n  i n j e c t i o n .  

The r a d i o i r o n  loss i n  s t o o l  and u r i n e  was analyzed a s  fol lows.  

59 There were two components i n  t h e  cumulat ive Fe 

Radioiron excre t ion .was  l a r g e r  during t h e  f i r s t  10 

By 

A small q u a n t l t y  of r a d i o i r o n  m y  be l o s t  wi th  b i l e  (11): however, it is 
d i f f i c u l t  t o  conceive of cont inuous loss of r a d i o i r o n  through b i l e  when the  
serum-radioiron l e v e l  is very  low. Lcblond found no s i g n  of renewal of l i v e r  
cells, pancreas  cells ,  e t c .  ( 9 )  by which r a d i o i r o n  could be l o s t .  It is  there-  
f o r e  concluded,  on th. b a s i s  of t h i s  c i r c u m s t a n t i a l  evidence and in the  absence 
of evidence to  t h e  c o n t r a r y ,  t h a t  t h e  l o s s  of r a d i o i r o n  represented  by t h e  
second s l o p e  means the  losa of blood i n  t h e  i n t e s t i n a l  t r a c t .  Such a route  of 
loss i n  normal s u b j e c t a  wan suggested by s t u d i e s  by Ebaugh and Beeken ( 1 2 )  and 
by H a r r i s  and Belcher ( 1 3 ) .  However, they  uaed t h e  benzidine t e s t ,  which is  
perhaps too  a e n a i t i v e  t o  d e t e c t  blood only ;  and i n  radiochromium atudiea the  
l a b e l  is known to leak from red cel ls .  The r e s u l t s  p reaented  here  would imply 
d a i l y  i n t e s t i n a l  b leeding  a t  around 2.0 m l  ( 1 . 0  ny) i n  s u b j e c t  and 0.6 m l  
( 0 . 3  mg) i n  s u b j e c t -  According t o  the above i n t e r p r e t a t i o n ,  the  peel ing 
a n a l y s i s  of t h e  rad io i ron- loan  curves i n  the  a t o o l  y i e l d s  a r a t i o  of hemoglobin 
i r o n  t o  nonhemoglobin i r o n  of 1 O : l  i n  1. and 3 1 1  in-. p e r  red-ce l l  life 
span of 123 days and 120 days r e a p e c t i v e l y ,  which were obta ined  from t h e  p e r i -  
p h e r a l  r e d - c e l l  a c t i v i t y  and whole-body a c t i v i t y  curve8 ( 8 ) .  

The loss of r a d i o i r o n  i n  t h e  u r i n e  is shown i n  Fig. 4b. This  has  t o  
r e p r e s e n t  i r o n  loss by e x f o l i a t i o n  of the  u r o g e n i t a l  e p i t h e l i a ,  s i n c e  i t  oc- 
cur red  i n  t h e  sanm 10-day per iod  as  loss from t h e  i n t e s t i n e ,  and hemoglobin i s  
n o t  o r d i n a r i l y  l o s t  v i a  t h e  u r i n e .  
u r i n e  was 0.018% f o r m  and 0.039% fo r -  
i n t o  t h e  u r i n e  i n  t h e  form of nonhemoglobin i r o n  was 0 .035  f o r  of the 
amount excre ted  i n  t h e  s t o o l  dur ing  10 days a f t e r  i n j e c t i o n ,  and 0.083 f o r m  
The r a d i o a c t i v i t y  i n  the  u r i n e  a f t e r  10 days was undetec tab le  i n  a 24-hr count 

The t o t a l  amount l o s t  w i t h i n  10 day8 i n  
The f r a c t i o n a l  amount excreted 

3 0 0 4 b 3 3  
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Table 1. Loss r a t e  pcr  RBC life span 

RBC Loss i n  Loss i n  T o t a l  l o n n  i n  Loss a s  shown 

span u r i n e  blood sampled blood whole-body count  
S u b j e c t  l i f e  s t o o l  h sampled s t o o l ,  u r i n e .  and by 

( days 1 (X) ( X )  ( X) ( %) 
1 .. 

123 3 .e 2 .o 5 .a 
120 1.6 1.0 2 .6  

5 . 5  

2 . 9  

with u r i n e  a t  t h e  c e n t e r  on top  of the  9- by 4-in. c r y s t a l .  One s u b j e c t ,  n o t  
inc luded  in t h e r e  d a t a ,  showed a l a r g e r  amount of u r i n e  r a d i o a c t i v i t y  than  d i d  
t h e  s u b j e c t s  n tudied .  Analys is  of the  g a m  energy proved t h a t  t h i s  was cauaed 
by C o 6 0 ,  apparent ly  a contaminant of the  i n j e c t e d  Fas9 (Abbott Laboratory,  Oak 
Ridge, Tennessee) .  The whole-body a c t i v i t y  curves  of each s u b j e c t  showed a 

loss of r a d i o a c t i v i t y  very  c l o s e  t o  t h a t  found i n  t h e  s t o o l  and u r i n e ,  a s  shown 
i n  Table 1. 
the  s t o o l .  

Therefore ,  i t  is concluded t h a t  the  i r o n  loss took p lace  mainly v i a  

There m y  k a s l i g h t  d i f f e r e n c e  i n  t h e  radioiron-loan r a t e  between the 
l i f e  span of tho t i r n t  l a b e l e d  r e d - c e l l  genera t ion  and t h e  time when mixing of 
r a d i o i r o n  w i t h  body i r o n  i n  complete. This d i f f e r e n c e  would occur  because loss 
of r a d i o i r o n  from t h e  r e d - c e l l  mas. decreases .  and loss from nonhemoglobin i r o n  
w i l l  t h e r e f o r e  i n c r e a s e ,  aa  t h e  10 to  20% of r a d i o i r o n  moves from hemoglobin 
to  stores i n  t h e  course  of n i x i n g .  However, t h e  t o t a l  change i n  loen r a t e  
a f t e r  our  exper imenta l  p e r i o d  would be very  small, s i n c e  t h e  whole-body a c t i v i t y  
curve of F ig .  3b sugges ts  t h a t  the  mixing of r a d i o i r o n  was almost  complete a f t e r  
t h e  dea th  of t h e  f i r s t  l abe led  r e d - c e l l  popula t ion .  Moreover, the decreased 
loss from hemoglobin r a d i o i r o n  would be mostly compensated by t h e  increased  
loss from nonhemoglobin r a d i o i r o n .  

a. 

The average hemoglobin i r o n ,  c a l c u l a t e d  from each s u b j e c t ' s  blood volume 
and hemoglobin c o n c e n t r a t i o n ,  was 2,364 m g ,  a s  shown i n  Table 2 (0.334% of 
hemoglobin a s  i r o n  by w e i g h t ) ,  and t o t a l  m i s c i b l e  t issue i r o n  was taken WJ 600 
rng (3). Therefora .  misc ib le  to ta l -body i r o n  was taken as 2.964 nrg. The loss of 
r a d i o i r o n  a t  t h e  r a t e  of 0.030% per day from t h i s  t o t a l  misc ib le  i r o n  g i v e s  an 
average to ta l -body i r o n - l o s s  f i g u r e  of 0 . 8 9  mg p e r  day. This  is smaller than 
t h e  a b s o r p t i o n  f i g u r e  obta ined  from t h e  same s u b j e c t s  when used f o r  t h e  loss 
s tudy:  9% a b s o r p t i o n  f o r  15 rng of d a i l y  i r o n  i n t a k e  amounts to  1.35 mg p e r  day 
( 1 4 ) .  However, when i r o n  is absorbed from food,  the  absorp t ion  is l e a 8  than 
from t h e  e lementa l  i r o n  (15-18). 

! 

I The loss f i g u r e  obta ined  by Finch (3) was 0.61 mg per day,  a f i g u r e  
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t a b l e  2 .  sumnary of e x p r i n m t a l  d a t a .  
Mlsc*llan*ous data  of 10 r u b j e c t s  1 5  pC group) and 2 s u b j e c t s  (18 UC group) 

W t  ne lght  RBC H t  H b  SI UIBC TIBC S a t .  RCV PV BV Hb 
nanr we (k9)  (cn) imllllon) (%) ( g )  ( w / d l )  (yg/dl) (pq/dl) (X) (cc)  (cc) (cc )  i r o n  

( w )  

8 1  
87 
5 1  
70 
62 
79 
54 
68 
77 
74 

173 
180 
158 
177 
160 
171 
171 
180 
191 
170 

S.37 4 6 . 0  15 .0  68 
S.72 5 0 . 0  16 .5  114 
5.18 46 .0  1 5 . 3  110 
5.35 47.0 15 .0  75 
4 .95  48 .5  16.0 136 
9.01 4 s . 5  i 4 . e  8s 
5 .03  48 .0  15.2 150 
5 .02  47 .5  15.3 1011 
5 .43  47.5 15 .8  107 
5 .19  45 .0  15.2 144 

422 
374 
289 
389 
334 
345 
363 
205 
206 
155 

490 11.9 
488 13 .4  
397 27.7 
464 16.4 
470 28.9 
430 19.8 
513 29 .2  
I66 27.6 
313 34.2 
299 48 .2  

2129 
2487 
1350 
2109 
1935 
2251 
1773 
1836 
1927 
2053 

- 

7 0  173 5 .23  4 7 . 1  15 .4  109 308 417 26.9 1985 

2571 
2586 
2317 
2516 
2550 
2413 
2475 
2559 
2814 
3050 - 
2585 

4700 2355 
5070 2794 
3667 1874 
4619 2314 
4485 2397 
4664 2306 
4248 2157 
4195 2246 
4941 2607 
5103 2591 

4589 2364 

3 m 77 173 5 .06  46 .5  15.6 62 411 475 13.1 2238 2644 4882 2543 - .I) 74 180 5 .05  45.0 14.6 138 352 490 28.2 2142 3118 5260 2565 

ago was 70 yoars  f o r  h i s  and 32 years  f o r  o u r s )  and t o t a l  misc ib le  i r o n  was 
2 ,685  mg f o r  h i s  and 2,964 mg f o r  o u r s .  There may, of course ,  be v a r i a t i o n s  
because of differoncorn i n  mathod employed. However, t h e  d a i l y  percentage l o s s  
r a t e  found h e r e ,  0.030%, is i n  reasonable  agreemant w i t h  t h e  0.023% found by 
Finch i n  a s t u d y  l a s t i n g  4 . 5  y e a r s .  Price and co-workers ( 4 ) ,  a l a 0  using a 
whole-body c o u n t e r ,  s t u d i e d  l o s s  i n  p a t i e n t s  with hematological  d iaorders .  On 
t h e  b a s i s  of on ly  3 normal s u b j e c t s  s t u d i e d  over  per iods  of from 20 t o  100 days,  
they b e l i e v e  t h a t  a norma1 range of 0.103 t o  0.182% loss per  day i s  i n d i c a t e d .  
Thi. is much h igher  than our  d a t a  o r  those of Finch and cannot  be reconci led  
wi th  d a i l y  i r o n  absorp t ion  va lues .  

SUMMARY 

and expla ined  by t h e  change of d i s t r i b u t i o n  and a small amount of rad io i ron  
loss. The normal r a d i o i r o n  loss occurred mainly i n  t h e  s t o o l ,  mostly a s  blood 
loss and p a r t l y  a s  t h e  l o s s  by e x f o l i a t i o n  of mucous e p i t h e l i a .  A small  quan- 

t i t y  of r a d i o i r o n  loss i n  t h e  u r i n e  from the e x f o l i a t i o n  of u r o g e n i t a l  e p i t h e l i a  
was suggested.  
par day. This normal i ron- loss  f i g u r e  is i n  reasonable  agreement with t h e  d a i l y  
amount of i r o n  absorp t ion .  Because t h e  whole-body counter  is capable  of d e t e c t -  
ing  a very  minute anwunt of i r o n  l o s s  w i t h i n  a s h o r t  p e r i o d  of t i m e ,  s t u d i e s  
wi th  t h e  counter  a r e  the  s i m p l e s t  and moat a c c u r a t e  approach f o r  measuring the 
l o s s  of body i r o n .  

The average whole-body i r o n  l o s s  of twelve normal s u b j e c t s  was analyzed 

The average normal i r o n  l o s s  r a t e  was 0.030% p e r  day o r  0.89 mg 

, 
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