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Transferrin Receptor as a Carrier of Intestinal Iron Absorption

and the Assembly of the Receptors on Placental Cell Membrane

Yoshio Yoshino

Although iron is an essential element in animal kingdom, the poor solubility of Fe*** in
neutral solution have brought difficulties in assimilation of iron into organisms. Transferrin
(iron binding protein) in blood plasma and transferrin receptor on cell membrane are the
two main tools equipped by evolution of animals absorbing iron from external environment
to blood and finally to cells.

My colleagues Mugitani and Hisayasu found out 1/10 concentration of transferrin in rat
pancreatic juice referring to that in blood plasma. Specific binding of diferric transferrin to
brush border membrane vesicles was calculated by Scatchard analysis (Ka: 1.08x10°M1) .
Iron absorption of *Fe - diferric transferrin was 27.4% in upper small intestine and that was
inhibited either by 20 fold unlabeled diferric transferrin or monodansylcadaverine (MDC), an
inhibitor of endocytosis. These results suggest that the receptor mediated endocytosis of
diferric transferrin may participate iron absorption in rat intestine. Another colleague Tagu-
chi isolated transferrin receptor from human placenta obtained immediately after delivery.
The receptor showed 90K molecular weight by subunit analysis using SDS PAGE. However
the molecular weights measured by gel filtration HPLC were 180K (dimers) and its integral
numbers, which were made up mainly by 370K component. The assembly of the receptors
may indicate the concentration of iron in an endocytotic vesicle and the efficient iron trans-
port into cells.
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Fig. 1 Schematic representation of cell surface and transferrin receptor. This transmembrane protein con-
sists of 2 disulfide-bridged monomers with covalently bound fatty acid and complex carbohydrate chains.
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Fig. 2 Transferrin-receptor interactions.1-3: Transferrin receptor biosynthesis and secretion.4-8: Receptor
recycling. 4-9: The transferrin cycle.4-6,10: Lysosomal pathway of receptor-mediated endocytosis.1:
Biosynthesis of the transferrin receptor in rough endoplasmic reticulum. 2: Processing of the transferrin
receptor in the Golgi. 3: Insertion of the transferrin receptor into the plasma membrane. 4: Transferrin
binding to its receptor in coated regions of the plasma membrane. 5: Transfer to receptosomes or en-
dosomes. 6: Acid-facilitated dissociation of Fe*®, generating apotransferrin. 7: Transfer of transferrin and
its receptor to tubular elements of the trans Golgi. 8: Reinsertion of receptor into the plasma membrane
and dissociation of apotransferrin. 9: Iron loading of transferrin. 10: Transferrin does not proceed to

(Fe+ 3)2

lysosomes during internalization. Symbols: ", transferrin receptor; &, apotransferrin; A\

transferrin. H82 (1)
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Table 1
Transferrin concentrations in pancreatic juice, bilc,
blood serum,and milk of rats

Transferrin, mg/ml

iron deficient (male)
(6)1.1940.97¢**

normal (male)
Pancreatic juice (10)0.28+0.102

Bile (11)0.03%0.012 (6)0.03+0.01¢

Blood serum (10)3.28+0.78° (6)4.50+0.77e**

ANOVA P <0.0001 P <0.0001
Normal lactating (female)

Milk (3)1.70+0.30

Values: means=S.D. The numbers in parentheses rep-
resent the number of animals. Hemoglobin values of
normal and iron deficient male rats were 16.2+1.1
and 10.0+1.2g/100ml, respectively. Statistical differ-
ences within the same column were calculated by
ANOVA. Different alphabetic superscripts indicate sig-
nificant differences(P<0.05) within the same column
by Scheffe’s test, and statistical differences between

the comparable values in both groups were also shown
by ANOVA( **P<(.01) 481 (8)
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Table 2

Iron absorption from $°Fe-diferric transferrin through
ligated segments of intestine in normal rats, and effect
of monodansylcadaverine and large amounts of un-
labeled diferric transferrin on absorption

*Fe absorption, % dose(cpm)

mucosal uptake transferred total
Control  (14) 9.0+4.3° 18.4+9.7¢ 27.4%+12.4°

(3617) (7395) (11012)
MDC (7 5.1+1.08 6.8+5.1¢ 11.8+4.8f

(2050) (2733) (4783)
Unlabeled (4) 3.3+0.3° 1.7+3.5¢ 5.0£3.6f
transferrin (1326) (683) (2009)
ANOVA P<0.01 P<0.01 P<0.001

Values of % dose: mean =S.D. Values of cpm: means
of repeated experiments. The numbers in parentheses
represent the number of animals. One gmol of
monodansylcadaverine- (MDC) or 20-times excess of un-
labeled diferric transgerrin was added to a control
material containing *°Fe-diferric transferrin. Refer to
Table 1 for statistical evaluation. 8t (8)
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