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An animal model was developed whereby reticulocyte-rich

blood was introduced into normal rats by exchange trans-

fusion. Measurements of plasma iron turnover were made

at similar plasma iron concentrations before and after

exchange transfusions. High reticulocyte blood obtained

from animals rendered iron deficient by diet or by treat-

ment with phenylhydrazine resulted in a mean increase of

86% in internal iron exchange. while the plasma iron

turnover was unaffected by exchange with normal red

cells. Since iron input from reticuloendothelial cells could

have increased due to breakdown of transfused cells. iron

I N MAMMALIAN SPECIES, internal iron

exchange is mediated by the plasma transferrin

molecule. The behavior of this protein in loading iron

from donor tissues and in releasing iron to membrane

receptors has been a topic of considerable discussion,
particularly in respect to the individual behavior of the

two iron-binding sites.’ Iron loading has been recently

demonstrated to be essentially random and the release

of iron an “all-or-none” phenomenon.2� While this

aspect of the molecular behavior of transferrin consti-

tutes a mechanism for minimizing fluctuations in the

plasma iron level, such studies do not explain how the

amount of iron entering the plasma is regulated.

Nevertheless, some sort of regulation exists, since the

widely varying requirements of the erythron are met

with little or no change in plasma iron concentration.5
It has been suggested that internal iron exchange

might be automatically regulated by the number of

unsaturated iron binding sites on the transferrin mole-

cule.�7 According to the proposal, as more iron is

removed from transferrin by tissues, the number of

transferrin sites capable of binding iron increases, and

this leads to an increased rate of entry of iron into the

plasma. One of the important supplier tissues is the

gut. A regulation of absorption related to iron stores

and erythropoiesis is well recognized,8 although again,

the way the message is transmitted is speculative.

Most studies of absorption suggest that several days

are required to effect a change,9” although exposure
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absorption was also measured. Within 1 hr and for at least

6 hr after exchange with high reticulocyte blood. mean

absorption in six groups of animals was increased over

control animals by 50%-i 30%. The increased plasma iron

turnover and absorption was not mediated by a decrease

in plasma iron or an increase in unsaturated iron-binding

capacity. Indeed. a higher plasma iron and transferrin

saturation augmented the movement of iron into the

plasma from iron-donating tissues. It is proposed that the

donation of iron by transferrin in some way immediately

facilitates the procurement of more iron by transferrin.

to hypoxia has been reported to effect change within

24 hr.’2’4
The purpose of the present study was to produce

abrupt changes in tissue iron requirements and to

examine the immediate effects of this on plasma iron

turnover and absorption. It was hoped that such

studies might provide useful clues as to the nature of

internal iron regulation.

MATERIALS AND METHODS

Normal male Sprague-Dawley rats, 9-1 1 wk old, weighing

180-230 g were used. They were fed Purina Rat Chow containing

about 360 mg/kg of iron. Venous access was established by the

insertion of a PE-50 polyethylene tube through the right jugular

vein into the superior vena cava under Innovar or ether anesthesia.’5

Operative blood losses were replaced. The animal was then used

within 3 hr in one of two types of studies.

In the first of these, the protocol consisted of an initial plasma

iron turnover study followed in most instances by an exchange

transfusion of approximately two blood volumes (120 mI/kg body

weight) requiring about I 2 mm, followed by a second plasma iron

turnover. Exchange transfusion was carried out by alternately

removing and injecting 2-mb aliquots of blood through the caval

catheter. The plasma iron turnover was performed as described

elsewhere,’6 except that ether anesthesia was used in these studies.5

Circulating transferrin was labeled by the injection of 0.75 �Ci of

5tFe as FeSO4 (specific activities about 10 ,�Ci/�ig iron) over 3 mm.

Five blood samples of 0.2 ml each were then drawn from the caval

catheter for radioactive determinations over the expected T’/2 clear-

ance time. In addition, three blood samples ofO.8 ml were drawn for

plasma iron determination at intervals to bracket the T’/2, and a final

2-mb sample was then taken for determination of total iron-binding

capacity. Blood removed during the first plasma iron turnover was

replaced by establishing a positive balance during the exchange

transfusion of a similar amount. In these studies the plasma iron

concentration at the time of the T’/4 radioiron disappearance was

5lnnovar was used in previous studies” but was subsequently

observed to give lower values for plasma iron turnover than did

ether. For example, in a group of 6 animals subjected to sequential

plasma iron turnover, the mean value for the first plasma iron

turnover carried out under ether at a plasma iron of I I 7 ± 3 1 zg/dl

was 2.03 ± .22 mg/dl whole blood/day, while that of the second

turnover carried out under Innovar at a plasma iron of I 14 was

1 .45 ± 0.27 mg/dl whole blood/day.
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TRANSFUSED RETICULOCYTES 365

selected as the most representative value to use in the iron turnover

calculation.” When “Fe was used for the first plasma iron turnover,

0.75 ��Ci of 59FeSO4 was used for the second. When 59Fe was

employed initially, the same isotope at 3 times the original dosage

was employed in the second study.

The three samples taken for determination of plasma iron permit-

ted an evaluation of the changes during the plasma iron turnover.

The rate of plasma iron change extrapolated from these values was

converted to mg/dI whole blood/day. This value, subtracted from

the total plasma iron turnover, also expressed as mg/dl whole

blood/day, provided an estimate of the rate of iron mobilization

from tissues during the turnover study.

High reticulocyte blood was obtained either through the adminis-

tration of 50 mg/kg acetylphenylhydrazine (Amend Drug and

Chemical Co., New York, N.Y.) intraperitoneally 6 days previous-

by, or by obtaining blood from animals rendered iron deficient by

low iron diet.’5 In the latter instance, the hypoferremic plasma was

removed and replaced by normal plasma. In addition, it was neces-

sary in certain studies to adjust the plasma iron of the blood

exchanged to the level present in the experimental animals by the

addition of ferrous ammonium sulfate dissolved in pH 2 saline. The

high reticubocyte blood was used for exchange transfusion within 3

hr of the time donor animals were bled. In one study, apotransferrin

purified from rat plasma was injected before the second turnover.

Techniques employed for the preparation of this material have been

described elsewhere.2’3

In a second set of studies, the effect of exchange transfusion on

intestinal iron absorption was evaluated. The animals were anesthe-

tized with ether and the abdomen opened by a 3-4-cm cut along the

linea alba. Ten centimeters of gut (small loop), or in some studies a

20-cm segment of gut (large loop), beginning at the duodenal

jejunal ligament was isolated. One end was ligated and the other end

was ligated after a solution of ferrous ammonium sulfate alone at

pH <2 or stabilized with 20 mg human serum albumin at pH 7.4

had been introduced. The amount of iron employed varied from 15

to 1 1 2 � and was labeled with I MCi of 59Fe� � . The wound was then

closed by clips and the animal kept in a controlled temperature

environment. Immediately preceding this operative procedure, an

exchange transfusion with normal or high reticulocyte heparinized

blood was carried out as previously described. At the end of the

exchange transfusion 2.5 mg Protamine sulfate (Upjohn Company,

Kalamazoo, Mich.) was injected to prevent bleeding. At the end of

an hour, the animal was sacrificed by bleeding from the inferior

vena cava. The gut loop was removed, opened, and perfused with 50

ml of ice-cold saline. Activity of the washed gut loop and of the

remaining carcass, along with an appropriate standard of the isotope

administered, were determined by counting in a small animal

counter. Results were expressed as ( I ) total uptake, i.e., activity

found in the washed gut segment and carcass; (2) mucosal activity,

i.e., activity present in the washed gut loop; and (3) iron absorbed,

i.e., activity that had entered the plasma and was distributed in the

carcass.

Plasma iron was determined according to a scaled down proce-

dure requiring only 0.3-0.5 ml plasma but was carried out otherwise

as described by the International Standardization Committee.’7

Total iron binding capacity was performed by the method of Cook

et al.’8 Reticulocyte counts were carried out employing new methy-

lene blue for staining, and the number of reticulocytes in 1000 red

cells were determined. Hematocrits were determined by the micro-

hematocrit technique and hemoglobin by the cyanomethemogbobin

method.

Statistics were carried out according to standard methods,

sequential studies of plasma iron turnover being examined by the

paired t test, and absorption studies by the single-tail t test.

Significance was assumed at p � 0.05.

RESULTS

The Effect of Transfused Reticulocytes on

Internal Iron Exchange

The first three studies in Table I were carried out to

evaluate the effects of different red cell populations on

plasma iron turnover. In each animal an initial base-

line turnover was carried out followed by a second

turnover after an experimental procedure was

performed. In group I, exchange transfusion with

normal blood resulted in no significant change in the

plasma iron turnover of a group of 6 animals

(p = 0.5). On the other hand, exchange transfusion

with phenylhydrazine reticulocytes (group 2) resulted
in an increase from 1.65 before exchange to 3.55

mg/dl whole blood/day immediately afterward

(p :S 0.001 ). It seemed possible in this study that a

portion of the phenylhydrazine reticulocytes that visi-

bly enlarged the spleen of transfused animals might be
rapidly destroyed and the iron returned to the plasma,

thereby contributing to the increased iron turnover. In

order to avoid red cell breakdown caused by phenylhy-

drazine, reticulocytes from iron-deficient rats were

used in the third group of animals. This time there was

Table 1 . Effects of Exch ange Tra nsfusion and Othe r Manipula tions on Pla ama Iron Turnover

P’asma Iron

Plasma Total Iron Rad.o.ron Turnover Plasma Iron Tissue Iron

Hematocrit Reoc Iron Bind Caper Clearance (mg/ce Whole Change (zg/ Supply (mg&�

Group Conditions 1%) 1%) (jsg/ca) (�.g/J p1) (T5 in minI Blood/day) ci PIaama/Pw) Whole Blood/Day)

1 Ia) Beforeexchange 40 ± 2 5 ± 1 136 ± 61 372 ± 55 42.2 ± 8.6 2.00 ± 0.50 +2.8 2.04

)n-6) )b) Afterexchangew,thnormalblood 42* 1 4+ 1 150±27 420±43 47.6±6.7 1.96±0.28 43.5 2.01

2 Ia) Beforesachangs 34 ± 1 7 ± 1 120 ± 65 466 ± 57 46.8 ± 9.4 1.68 ± 0.69 - 1.1 1.65

(n - 8) )b) After exchange with b)ood from phenylhyd-treated 43 ± 1 3 1 ± 4 1 10 ± 46 457 ± 34 1 9. 1 ± 3.6 3.54 ± 1 .45 + .7 3.55’

rats

3 a) Afterexchangew/normalblood 37 5± 1 189±61 380±43 43.4±4.1 2.88±0.80 +15.6 3.13

)n - 8) )b) Aft.reachangew/wondeficret.csinnormal 41 21 ± 3 172 ± 41 303 ± 39 25.6 ± 2.6 4.18 ± 0.77’ -38.6 3.60’

plasma

4 )a) Before 38 ± 1 6 ± 1 180 ± 34 442 ± 39 44.7 ± 5.2 2.66 ± 0.36 +.3 2.66

In - 8) )b) After apotr��sf�TIn injeCtiOn 39 ± 1 5 ± 1 192 ± 41 686 ± 43 50.0 ± 6.3 2.54 ± 0.60 - 7.7 2.42

5 )a) Befor.exchange 40 t 2 5 ± 1 145 ± 75 347 ± 34 37.2 ± 7.8 2.38 ± 0.74 -34.3 1.84

)n - 7) )b) After exchange w/iron defic rbc. norma) buthypo- 4 1 t 3 25 ± 5 80 ± 1 7 462 ± 27 18. 1 ± 8.0 2.49 ± 0.42 -5 1 .7 1.70

fenemic plasma

#{149}lndicatea s.gnthcanc. )p < 0.05).
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Table 2. Percent Change in Plasma Iron During Plasma Iron

Turnover Measurements

Control

Plasma Iron Change 1%)’

The percent change in plasma iron concentration of individual

animals over 30 mm is averaged.

366 FINCH ET AL.

no change in spleen size, but a significant increase in

plasma iron turnover was again observed from the

basal value of 2.88 after an exchange with normal cells

to 4.1 1 mg/dl whole blood/day after exchange with

iron-deficient reticulocytes (p � 0.0025). In these

combined studies of groups 2b and 3b, 1 5 of 16

animals showed an increase in plasma iron turnover

after receiving reticulocytes. The increase averaged

86% (range -4% to + 276%).

Calculations of the amount of iron mobilized from

tissues in these turnover studies were also made. The

change in plasma iron turnover was adjusted for the

change in the plasma iron compartment (Table 1).

Exchange transfusion with normal red cells did not

affect tissue iron donation (p = 0.3), whereas reticulo-

cyte transfusion in the animals of groups 2 and 3

showed significant increases (ps 0.001 and p � 0.02).

In these first three study groups, the mean plasma

iron at the onset of the two turnovers varied by no

more than ±10%, i.e., +16, -10, and -17 j�g/dl

whole blood. In animals of group 4 (Table I), the

unsaturated iron-binding capacity was increased from

262 to 498 �g/dl plasma by an injection of apotrans-

ferrin. This increase did not affect the plasma iron or

plasma iron turnover (p = 0.3). Animals in group 5

were given iron-deficient red cells suspended in hypo-

ferremic plasma so that the second turnover study had

a decrease in plasma iron of 45% and an increase in

unsaturated iron-binding capacity of 89%. Despite the

increase in circulating reticulocytes, the plasma iron

turnover in this group of animals did not increase

significantly (p = 0.37).

In the 29 turnover studies (groups Ia, 2a, 4a, and Sa
of Table 1) performed before transfusion, initial

plasma iron values ranged from 38 to 280, with a

direct relationship between plasma iron concentration

and plasma iron turnover (PIT = 0.7 + 0.01 x P1,

r = 0.9 1 ). When normal red cells were transfused

(groups lb and 3a), there was also some relationship

between the change in plasma iron produced by the

transfusion and the change in plasma iron turnover

(r = 0.75). This relationship was not evident in the

reticulocyte transfusion studies of groups 2b and 3b

(r = 0.36), perhaps hidden in the more important

effect of the reticulocytes.
Three plasma iron measurements were made during

each iron turnover study so that it was possible to

evaluate the effect of transfused reticulocytes on

plasma iron concentration. In the 29 pretransfusion

studies of iron turnover, the change in plasma iron

averaged - 6% during the first 30 mm and + 7% during
the second 30 mm (Table 2). The 14 animals (groups

1b and 3a) transfused with normal red cells showed

average changes of - 2% and - 3%. Animals receiving

0-30 mm

Groupla(n-6) +4.8± 13.6

Group2a(n=8) -5±6.8

Group4a(n=8) -6.1 ±4.6

Group5a(n-’7) -18.1 ± 16.8

Average -6.1

30-60 mm

-9.1 ± 19.0

+23.4±43.2

+12.1 ± 18.1

+0.6±9.7

+6.7

Exchange with normal red cells

0-30 mm

Group lb (n = 6) +8.0 ± 20.9

Group 3a(ri = 8) - 11.4 ± 8.2

Average -1.7

30-60 mm

-2.4 ± 4.3

-3.3 ± 12.6

-2.9

Exchange with high reti-

culocyte blood

0-20 mm

Group2b -11.0± 19.2

Group3b -11.4±8.2

Group5b -15.8 ± 15.6

Average -12.7

20-40 mm

+28.8±54.8

-3.3± 12.6

-12.1 ± 8.0

+9.2

reticulocyte transfusions (groups 2b and 3b) showed an
initial change of - I 3% over the first 20 mm and + 9%
during the next 20 mm. The greatest temporary fall in

plasma iron was seen in animals exchange transfused

with iron-deficient reticulocytes (groups 3b and Sb). In

the first 20 mm during the plasma iron turnover, there

was a 12% and 16% fall in plasma iron, and it was

calculated that about 80% of the iron delivered to

tissues came from the plasma compartment; in contrast,

in the next 20 mm, > I 00% came from the tissues. None

of the changes in mean plasma iron values in all of these

studies including the reticulocyte exchanged animals

were significant when compared to the much greater

spontaneous fluctuations in plasma iron in individual

animals (p = 0.3-0.5).

Absorption Studies

In order to evaluate more directly the effect of

reticulocytes on tissue iron supply to transferrin,

absorption studies were carried out (Table 3). The

exchange transfusion of normal blood had no effect on

iron absorption. While in that study there was an
increased mucosal uptake, fractionation of the mucosa

showed the increased activity to be in the particulate

fraction, assumed to represent adsorbed rather than

absorbed iron. Both phenylhydrazine and iron-defi-

cient reticulocytes caused a significant increase in

absorption. The effect appeared maximal immediately

after the exchange transfusion, although it persisted at

6 hr. The enhancing effect of reticulocytes on iron
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Table 3. Effect of Reticulocyte Transfusion on Iron Absorption

Percent of Radioacti�nty
Average Plasma

Iron at Hematocrit Retic Total Mucosal

Experimental Conditions Sacrifice (jsg/dl) (%) (%) Uptake Activity Absorbed�

Small loop, 15 sg Fe

(a) NoTx(n = 6) 148 ± 62 40 ± 1 4.5 ± 1.4 58 ± 16 37 ± 9 21 ± 11

(b) Txnormalcellsabsorpatlhr(n-6) 135± 15 41 ±2 4.1 ± 1.1 69± 10 52± 12 17±9

11(a) NoTx(n-.9) 174±36 41±1 - 49±11 30±6 19±7

(b) Phenylhydrreticulocytesabsorpat 1 hr 209 ± 43 37 ± 4 31.7 ± 1.4 75 ± l8 36 ± 8 39 ± l2

(n - 6)

111(a) NoTx(n-9) 149±60 41 ±2 - 70± 12 46± 12 24±8

(b) Phenylhydrreticulocytesabsorpat 1 hr 158 ± 28 41 ± 1 31.1 ± 1.5 70 ± 11 34 ± 7 36 ± l1

(n - 8)

IV(a) NoTx(n-4) 172 ± 15 42 ± 2 - 45 ± 10 25 ± 9 20 ± 6

(b) IronDefreticulocytesabsorpat 1 hr 86 ± 24 40 ± 2 21.4 ± 3.1 72 ± 14 42 ± l2 30 ± 6

(n - 5)

Large loop. 25 �g Fe

V(a) NoTx(n- 5) 131 ± 34 41 ± 1 - 50 ± 6 43 ± 5 7 ± 3

(b) IronDefreticulocytesabsorpat 1 hr 111 ± 24 43 ± 1 19.5 ± 1.6 65 ± 7 49 ± 10 16 ± 7

(n - 6)

Largeloop, 112 �zg Fe

Vl(a) NoTx(n = 4) 292 ± 37 42 ± 1 - 42 ± 13 27 ± 3 15 ± 4

(b) Normalblood absorp 6 hr(n - 5) 321 ± 42 42 ± 1 3.5 ± .8 44 ± 8 29 ± 5 15 ± 6

(c) Phenylhy&reticulocytes(n 5) 358 ± 54 19.8 ± 1.5 58 ± 8 32 ± 2 26 ± 8

lndicates significance (p < 0.05).

tActivitv in carcass minus activity in gut loop.

absorption was repeatedly demonstrated employing group 2b versus + I 8 in group 2a suggested a greater

varying dosages of iron and varying sizes of gut loops. iron delivery in the hyperferremic group, as would be

Further absorption studies were carried out to clar- expected.

ify the mechanism by which these rapid changes in

absorption were accomplished. Additional apotrans- DISCUSSION

ferrin was injected and absorption was measured 4 hr Internal iron kinetics are predominantly concerned
later (group 1, Table 4). There was no effect of the with the erythron. About 80% of transferrin-bound

increased iron-binding capacity on absorption. In a iron is delivered to the erythroid marrow in the normal

further study, exchange transfusion was carried out 200-g rat.’9 This amount can be decreased or increased
with iron-deficient blood in the control group and with by suppressing or stimulating erythropoiesis, but such

the same blood to which iron had been added to changes take several days to occur. An abrupt change

saturate iron-binding capacity. These animals with the in iron requirements was achieved in about 1 2 mm by

higher initial plasma iron (group 2b) showed a greater the exchange transfusion of high reticulocyte blood.

absorption (p < 0.005) than the animals receiving This permitted observations of early changes in

blood with a low plasma iron (group 2a). The change plasma iron and tissue iron mobilization. By perform-

in plasma iron during the absorption test of -207 in ing an initial basal turnover and repeating immedi-

Table 4. Effect of UIBC and Plasma Iron on Absorption

P)asma )ron/TIBC (mg/dl)

After Exchange After

Experimental Conditions Transfusion Absorption Absorption

I. Small loop, 28 �sg Fe and 20 mg albumin, absorption 4 hr after

injection

A. Normal, saline injection (n - 6) 244/304 49 ± 18

B. Injection with apotransferrin (n = 6) 237/662 45 ± 18

II. Smailloop, 17.5 �sg Fe

A. Abs�ption immediately after exchange with iron deficient blood 57/676 75/427 26 ± 7

(n - 7)

B. Absorption immediately after exchange with iron-saturated iron 5 1 6/666 309/442 36 ± 7

deficient blood (n - 7)
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ately after the exchange transfusion, each animal

served as its own control.
The process of internal iron exchange may be

divided into (A) iron procurement by transferrin and
(B) the donation of this iron to tissues according to

their iron requirements. Prior studies in rat and man

have demonstrated that iron donation from transferrin

to tissues in normal animals bears a direct relationship

to plasma iron concentration.’6’2#{176}22 These studies were

concerned with the effect of increased iron require-

ment and therefore the plasma iron was held constant

(mean value ± 10%) at the beginning of the two turn-

over measurements. A mean increase of 86% in iron

delivery was observed as an immediate response to the

presence of reticulocytes. The interplay between the

reticulocyte effect and that of the plasma iron concen-

tration was shown by group 5 animals (Table I , group
5), where the increased iron requirements resulting

from the reticulocyte transfusion and the decrease in

plasma iron that would be expected to decrease turn-

over resulted in virtually no change in the plasma iron

turnover. The amount of iron delivered appeared to

depend on both tissue iron requirements and plasma

iron concentration.

The iron supply used to meet the additional iron

requirements could be derived from the plasma iron

pool itselfor from tissues such as the gut, reticuloendo-

thelial cells, or hepatocyte, known to be major provid-

19 When phenylhydrazine reticulocytes were

employed, no change in the plasma iron occurred, and

thus the increment in iron delivered was derived

entirely from tissues. Iron-deficient reticulocytes

produced a mean decrease of I 2% in the plasma iron

concentration over the first 20 mm but little change
thereafter. If these differences between the two types

of reticulocytes have significance, they would suggest

that a more ample iron supply was provided by the

increased catabolism of phenylhydrazine reticulocytes

and that iron not immediately available from tissues

would be obtained at the expense of the plasma iron

pool. This phenomenon has been described in patients

with vitamin B,2 deficiency responding to the injection

of vitamin B,2 where a reduction in the supply of iron

from the breakdown of red cell precursors is associated

with a fall in plasma iron.23 The fall in plasma iron in

turn reduces plasma iron turnover until a new equilib-

rium is reached.

Iron mobilization could be more directly examined

by monitoring iron absorption, which in 200-g normal

rats provides about 50% of the iron supply for erythro-

poiesis.’9 Absorption after exchange transfusion with

phenylhydrazine and iron-deficient reticulocytes was

consistently increased, with mean values of + 50% to

130% over controls in the various groups studied. The

increase observed at 1 hr was continued for at least 6

hr. It should also be noted that the use of phenylhydra-

zine reticulocytes, which appeared to be associated

with more red cell destruction, and the more ample

supply of iron for transferrin from internal tissues, did

not decrease the absorptive response despite some

evidence that this might occur.24’25

The extremely rapid regulation of iron flow through

the plasma and across the gut demonstrated by these

studies would be consistent with the suggestion that

internal iron exchange might be automatically regu-

lated by the number of unsaturated iron binding sites

on the circulating transferrin molecules.6’7 According

to the “open site” proposal, as more iron is removed

from transferrin by tissues, the number of transferrin

sites capable of binding iron increases, and this leads

to an increased rate of entry of iron into the plasma.

Measurements of plasma iron change in the present

study did not support this hypothesis. While an early

decrease of - I 1% in animals exchanged with high

reticulocyte blood was somewhat more than the -6%

in animals exchanged with normal blood, there was no

significant correlation between plasma iron fall and

changes in turnover. A better test of the hypothesis

was carried out by markedly increasing the unsatu-

rated iron binding capacity in three studies (groups 4

and 5 of Table I and group I of Table 4). These

additional studies along with other prior reports26’27

also failed to support the “open site” hypothesis in

respect to either plasma iron turnover or absorption.

There are two different effects that influence inter-

nal iron exchange. The first is the direct relationship

between the amount of diferric transferrin and the

plasma iron turnover.2’4 Thus, iron delivery to tissues

from transferrin can be retarded by a lowering of

plasma iron concentration or increased by an increase

in plasma iron concentration. This documented effect

is quite the opposite of the “open site” hypothesis

referred to above. The second effect is the dominant

role of tissue iron requirements as mediated by the

number of membrane receptors for the transferrin iron

complex. With an increase in requirements (or tissue

transferrin receptors), iron procurement is increased

as long as there is iron to mobilize. If available iron

supply from tissues is not adequate, the plasma iron

concentration will fall, reducing the amount of diferric

transferrin and decreasing turnover until a new equi-

librium point is reached.

Little can be said at this time about the nature of

the remarkable coupling between iron donation and

iron procurement except that it is not mediated by the

unsaturated iron-binding capacity. Although it is

tempting to postulate that some change in the trans-

ferrin molecule is responsible, no such alteration has
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yet been detected. The presence of such a regulating ders the abnormality involves the release of iron from

mechanism, however, raises the possibility that a both the reticuloendothelial cell and intestinal muco-

disorder at this point might explain the iron block of sa,8’28 one blocking and the other augmenting tissue

inflammation and the uncontrolled parenchymal iron iron release.

loading in idiopathic hemochromatosis. In such disor-
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