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The t reatment  of anemias  sometimes produces different results under seemingly s imilar  pa thologica l  
conditions. Iron preparations are the basic means of t reat ing anemias.  Much work has been devoted to the 
study of the iron metabol ism under various pa thologica l  conditions and during anemic  states, as wel l  as to the 

c lar i f ica t ion  of the therapeutic  ac t ion of  various iron preparations [1-8, 7]. 

The complex i ty  of the invest igat ive methods, the presence o f  iron in food products, as wel l  as in a l l  
tissues and organs, have l imi ted  the possibi l i ty  of studying the metabol i sm of iron. A number of  questions 
connected with its absorption into the organism, its par t ic ipa t ion  in the synthesis of hemoglobin,  and the role 

of various organs in iron metabol ism have not yet  been fully clarif ied.  

Applicat ion of the method of tagged atoms permits  the tracing of the paths by which iron is assimilated in 

to and distributed through the system, and can help c lar i fy  the roles of individuals  organs in this distribution and 
the par t ic ipa t ion  of  iron introduced into the system in the synthesis of hemoglobin.  In addi t ion to determining 
the qua l i ta t ive  character is t ics  of the metabol i sm,  the amount  of iron par t ic ipa t ing  in this or that phase of the 

metabol i sm can be determined more or less accurate ly .  Work devoted to the study of iron me tabo l i sm using 
tagged atoms has been conducted pr imar i ly  on dogs. There are only single investigations of hea l thy  people  and 

of patients with various kinds of anemia .  

Kahn, Balfour and Ross [6] studied the absorption of  iron by various sections of  the gas t ro- intes t inal  t rac t  

(the stomach,  duodenum, and i leum).  

They established the fact  that ass imila t ion occurs in a l l  three sections, and that  100% of the iron is never 

assimilated.  When smal l  doses are employed,  50-60% of  the iron introduced is ass imilated,  with larger doses 
down to 5~ More iron is ass imila ted by anemic  animals  than by heal thy ones. Four hours after adminis trat ion 

of rad ioac t ive  iron, it  was found in the er) throcytes  already.  

The t ime required for the iron to appear  in the erythrocytes did not depend on the method of introduction - 

oral  or intravenous. 

In the present work we set ourselves the following problems:  1) what is the reac t ion  of an anemic  and of  
a heal thy system to iron which is administered,  2) how great  a role do the l iver,  spleen and bone marrow play  
in the distribution of  iron through the system, and 8) what  is the difference in the rate of ass imila t ion of  iron 

by a n e m i c  and hea l thy  systems. 

tn order to fulfi l l  the assignment,  exper iments  were carried out on anemic  and heal thy rabbits. The 

asccrbate  of  the rad ioac t ive  isotope of iron (Fern), four mg per I kg of weight,  in a physiological  solution was 
admimstered  to the animals  in both groups. The rabbits were k i l l ed  in groups by means of  repeated blood-  

lett ings from the carot id ar tery 4 hours, 1, 4, 8, and 14 days after the adminis t ra t ion of  the iron. The total  and 
the tagged iron was determined in the blood, l iver,  spleen, bone marrow, urine, and feces. 
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The experiments were carried out on 3'? rabbits, o[ Which 21 had artifically induced posthemorrhagic 
anemia and 16 were comrols. 

Tile indications of some authors, that o n l y 4  hours after administration radioactive iron appeared in the 
erythrocytes, provoked doubt. Wc carried out experiments in vitro in order to discover whether this might not 
be the result of some kind of unstabte union of the administered radioactive iron with the erythrocytes. 

Two series of experi~nents were set up. In one series, human blood mixed with tagged iron was kept at 
a temperature of 37 ~ In a thermostat, while in the other series, it was kept at room temperature. Analyses for 
tagged iron in the erythrocytes were carried out at various times in the course of the 6 days after mixing, In 
no ease was radioactive iron found in the protein portion of the erythrocytes. This testifies to the fact that 
iron does not pene~ate mature erythrocyteso This process, active In nature, can only occur in the bone marrow 
while the erythrocytes are maturing. 

T h e  D i s t r i b u t i o n  .0_f___Ta_g_g.ed I r o n  a n d  I t s  A p p l i c a t i o n  to  t h e  S y n t h e s i s  o f  H . e . m o g l o b i n  

in  R a b b i t s  D u r i n q  I n t r a v e n o u s  A d m i u i s t r a t i o n  

Iron in blood plasma. In both groups of rabbits, iron was found in the blood plasma for 4 days after 
administration, and there was more in the control group of animals during the first hours. This may indicate 
that the administered iron was used more quickly in the system of anemic rabbits, since analysis of the amount 
of  iron retained in the liver, spleen and bone marrow showed that i t  was greater in anemic rabbits. After the 
fourth day~ tagged iron was not found in the blood plasma of either group of  rabbits although, undoubtedly, i t  
was present in insignificant amounts (at the expense of the liver and other organs). 

Excretion of iron. Not only is the administered iron not harmless to the system, but it is a poison in 
large doses. Therefore, the system uses only part of the administered iron, while the remainder is excreted. 

The kidneys and mucosa of the large intestine play an act ive part in the excretion of iron which has been 
adininistered intravenously. 

Analysis of the feces, urine, mucosa of the large intestine for tagged iron showed that it was excreted more 
intensively and over a longer period of time in the control group of  rabbits; thus, it was found in the anemic 
rabbits for four days, but in the control group, for eitht days. 

It_? n in the ery_throcyte_~. The difference in the reaction of the anemic and the healthy system to adminis- 
tered iron was more clearly apparent in the utilization of  iron for the synthesis of  hemoglobin in maturing 
erythrocytes. 

In the control rabbits, traces up to 0.4% o f  the administered iron were found after 4 hours; after a d a y -  
1.5-2.8~o; after 4 days - 4-~Y/o; after 8 days - 5-8%; after 14 days - from 8 to 9~ A slow increase in the use of 
tagged iron was observed in the control rabbits, while the degree to which it  was used differed little on the 14th 
day from that on the 8th day. 

The picture was different in anemic rabbits. After a day, 4-6% of the administered iron was: found in the 
erythrocytes; after 4 days, 6-1,3"7o: after 8 days, 12-17~b; after 14 days, 16-25%. Gonsequently, the tagged iron 
was constantly and more rapidly used by anemic  rabbits. 

The more intensive utilization of  tagged iron by anemic rabbit~ is explained by the depletion of the 
reserves of iron in the tissues, by more intensive erythropoiesis, and, cor~sequently, by a greater iron requirement. 

It  was indicated above flint administered iron can be found in the erythrocytes after only 4 hours. The 
results of experiments carried out in vi~o exclude the possibility of penetration of  the erythrocytes by the iron. 
Gonsequently, the iron thus found was an integral part of  the hemoglobin. Such rapid appearance of administered 
iron in the erythrocytes allows the supposition that iron may be involved in the synthesis of hemoglobin during 
the last phases of erythrocyte maturation. 

Iron in the liver. Comparing the data we obtained regarding the iron content of the liver after various 
periods of t ime after its administration, it can be noted that after 4 hours, the liver of the control rabbits contains 
less iron (14-25%o) than that of  anemic rabbits (25-a770). This was explained by longer retention of iron in their 
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plasma,  especia l ly  in the first hours after administrat ion.  After a day, a lmost  a l l  the iron was found in the 
l iver of the control  rabbits and there was a k e a d y  somewhat more of i t  than in the l iver  anemic  rabbits, although 
the total  amount  of iron found was not greater in the control rabbits than in the anemic  ones~ At the same t ime,  
the controls had more iron in the bone marrow, spleen, and erythrocytes.  Throughout the exper iment ,  the l iver 
of  the control  rabbits had more iron than that of the anemic  ones. This was connected,  apparently,  with a 

more intensive u t i l iza t ion  of i t  in the system of anemic  rabbits for the synthesis of hemoglobin.  A gradual 
decrease is observed also in the iron deposited in the l iver,  and this decrease is more not iceable  in the control 
rabbits; if 38-63% of the iron was found in the liver of  the control animals  on the first day, 8-9% was found on 
the 14th day; in anemic  ones the amount  on the first day was 34-42%, on the  14th day, 9-18%. 

Apparently,  iron was used not only for the synthesis of hemoglobin,  but i t  was also excreted from the 
system. The system re ta ined only the amount  i t  required in the form of reserve iron and used i t  for the synthesis 

of  hemoglobin .  The excess was ecreted from the system. 

Iron in the spleen. An insignif icant  amount  of the adminis tered tagged iron was re ta ined by the spleen (it  
composed tenths and hundredths of one percent).  From the to ta l  amount  of  iron deposited in the spleen and from 
the change in its amount  during the 14 days after its administrat ion,  i t  can be assumed that  the spleen did not 

p lay  a s ignif icant  role in the iron metabol ism of rabbits. 

Iron in the bone marrow. The total  iron re ta ined by the bone marrow cannot  be ca lcu la ted  since i t  is 
impossible to remove a l l  of the bone marrow. From 0.5 to 1 g of bone marrow was used for the analyses. 

After four hours and after one day, the tagged iron content of the bone marrowwas found to be higher in 

anemic  rabbits than in the controls. This ind ica ted  that the tagged iron p layed  a larger role in the synthesis of 
hemoglobin  in anemic  rabbits, a fact  confirmed by its discovery in the erythroeytes.  By the fourth day, both 
groups of rabbits showed a .decreased percentage o f  tagged iron content.  On the 14th day, the amount  of tagged 

iron was also somewhat higher in the bone marrow of anemic  rabbits than in the controls. This points to a 
greater release of i t  from the depot as a consequence of the more intensive erythropoiesis of anemic  rabbits and, 

natural ly,  of t he  greater iron requirement.  

On examinat ion  of a l l  of the organs which h a v e n  close re la t ion to erythropoiesis and to the excre t ion  of- 
iron, i t  can be observed that  tI~e greatest  amom~t of tagged iron (96-98%) was found in the l iver  and erythrocytes.  

If  the amount  of iron found in the l iver and erythroeytes is taken as 100%, i t s  con ten t  varied in the 

following manner during the course of the exper iment :  i n a n e m i c  rabbits,  85-90~ of the total  amount  of iron 
w a s  found in the l iver  after a day and 5-10% in the erythrocytes;  after 14 days, 55-65% was foufld in the 
erythrocytes and~ correspondingly, 45-35% in the t iver.  In the control  rabbits,  as a resuIt of  slower u t i l iza t ion  
of  the adminis tered tagged iron, 96-98% of the iron was found in the  l iver after one day, 4-2% in the erythro- 

cytes; after two weeks, 50-60% in the l iver,  and 50-40% in the erythrocytes.  

Consequently, more of the stored iron was used for the synthesis of hemoglobin  by the anemic  rabbits than 

by the controls. Naturally,  more  iron was stared as a reserve by the lat ter .  

The above exper imenta l  }esults show the different react ion o f  the anemic  and fine h e a l t h y  system to 

adminis tered iron-. This difference is revea led  not drily in the f a c t  t h a t  the anemic  system retains a greater 
amount  of adminis tered iron, but also by the fact  that  i t  ut i l izes i t  differently.  In anemic  rabbits, i t  is used 
pr imar i ly  for the synthesis of hemoglobin,  while in the controls i t  is re ta ined as a reserve, chief ly  in the l iver.  
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