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onset was 9.0 /umol/1, the total 1ron-binding capacity 39.4
/umol/1 and the percent saturation 14. In contrast, comparable
figures at the end of the study were 14.1 ~umol/1, 44.9 ~umol/1

and 31 percent respectively.

12.3.2.2 Active pulmonary tuberculosis

The patients with tuberculosis were followed weekly for 11
weeks. During this period there was a steady and progressive
drop In each of the measurements (Figure 26). The plasma
lactoferrin was i1nitially about 5 times normal and by the end of
the study was within the normal range. At the onset, plasma
ferritin and C-reactive protein were approximately 8 to 10 times
normal, while final values were within or just above the normal
range. Changes i1n plasma i1ron and total iron-binding capacity
were unremarkable, with a modest but sustained decrease In each.
This pattern was apparent when mean values over the first two
weeks were compared with the last two observations. At the
onset, the plasma iron was 13.3 “~umol/l1l, the total iron-binding
capacity 39.9 ~umol/1, and the saturation 32 percent, while final
values were 11.3 ~umol/1, 43.3 ~umol/1 and 26 percent

respectively.

12.3.2.3 Rheumatoid arthritis

Plasma lactoferrin concentrations were only mildly raised
and did not alter throughout the 20 weeks of observation (Figure
27). On the other hand, C-reactive protein concentrations were

about 8 times normal prior to the commencement of gold therapy.
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Thereafter they declined steadily, so that by the end of the
study they were within normal limits. A similar pattern of
decline was noted insofar as plasma ferritin concentrations were
concerned. Although initial concentrations were only within the
high normal range they dropped steadily and at the end of the
observation period the values were compatible with 1ron
deficiency. The presence of concomitant iron deficiency was also
suggested by the changes in the plasma i1ron and i1ron-binding
capacity. The mean plasma iron concentration during the first
month was 7.5 jumol/ 1, the total i1ron-binding capacity was 50.1
yumol/l and the percentage saturation 15.

During the period of treatment there was a steady rise 1In
the total 1ron-binding capacity so that i1t had risen to 64.4
/Umol/1 by the last month. The mean plasma iron was little
changed (6.6 yumol/1) but the percentage saturation had fallen to
10. The fact that mean haemoglobin concentration at the start of
the study was 11.9 & 0.73) g/dl and remained constant throughout
the study to end at 11.5 (+ 0.91) g/dl indicates that the fall 1iIn
ferritin concentrations was not simply due to a deviation of

storage iron into haemoglobin.

12.3.2.4 Neutropenic sepsis

Plasma concentrations of C-reactive protein and ferritin
were approximately 10 times normal in patients with bone marrow
suppression and neutropenic sepsis and remained at these levels
throughout the period of infection (Figure 28). With the

subsidence of the infection the C-reactive protein concentration
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(Stahl and Schwartz, 1986). It was to be hoped that with receptor
cloning and sequencing, a common ¥factor might have been
identified in different receptors which could act as a signal for
receptor mediated endocytosis. In fact, four such receptors have
now been cloned and sequenced. They include the receptors for
epidermal growth factor (UllIrich et al. 1984), transferrin, low
density lipoprotein (Russell et al. 1984) and
asialoglycoproteins. However, no features common to all of them
have been i1dentified (May and Cuatrecasas, 1985).

Transferrin binding to a receptor is not the only stimulus
which 1nduces internalisation of the transferrin receptor. It is
also stimulated by the presence of monoclonal antibodies to the
transferrin receptor (McArdle and Morgan, 1984). In addition,
incubation of cells with phorbol esters which are structurally
unrelated to transferrin 1induces internalisation of the
transferrin receptor, even iIn the absence of ligand (May et al.
1984; 1985). These esters are thought to act by stimulating the
production of calcium-dependent protein kinase C, which leads to
phosphorylation of the transferrin receptor. It iIs, however not
clear whether phosphorylation of the receptor iIs the mechanism
responsible for stimulating endocytosis. Receptor mediated
endocytosis of transferrin iron is reduced by i1nhibitors of
protein kinases, such as phenothiazines and tricyclic
antidepressants (Hebbert and Morgan, 1985; Hunt and Marshal 1-
Carlson, 1986). These agents, which also exhibit anti-calmodulin
activity, are, however, not specific, (Hebbert and Morgan, 1985).
There are also data to show that the 1mmunopurified transferrin

receptor may possess intrinsic protein kinase activity (Johnstone
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There are a number of ways i1n which the endocytic cycle of
transferrin can be disturbed. Weak bases (eg- chloroquine,
ammonium chloride and methylamine) diffuse across membranes into
cells 1n their uncharged, lipid soluble forms. They accumulate
in endocytic vesicles and by becoming protonated, buffer the
endocytic vesicle against acidification (Wileman et al. 1985).
These weak bases have been demonstrated to inhibit i1ron delivery
to cells, almost certainly by preventing endosomal acidification
(Harding and Stahl, 1983; Paterson et al. 1984). In addition,
inhibitors of energy metabolism have also been demonstrated to
limit endosomal acidification and hence iron delivery to cells
(Kailis and Morgan, 1974). Such a metabolic inhibitor 1i1s 2,4
dinitro-phenol (2,4 DNP). These metabolic i1nhibitors seem to
affect 1ron delivery more than diferric transferrin
internalisation, which 1Is surprising, since the stripping of
clathrin from the endocytosed vesicle appears to be an energy
dependent process. Proton 1onophores such as monensin dissipate
pH gradients between cell compartments and, as a result, inhibit
iron delivery (Stein et al. 1984). Their action 1is, however, a
little more complex, since they also alter cellular 1ionic
gradients (Wileman et al. 1985) and thereby inhibit transferrin
recycling (Stein et al. 1984). Thus, the 1iron delivery to the
cell after 1i1nitial endocytosis appears to relate to energy
dependent acidification of the endocytic vesicle and possibly

also to other ionic fluxes across the endocytic vesicle membrane.
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There are data to show that the cell surface expression of
transferrin receptor 1iIs not constant throughout the cell growth
cycle. Fluorescent activated cell sorting techniques have
demonstrated that the surface expression of iImmunoreactive
transferrin receptors is maximal during the S, G2 and M phases of
the cell cycle (Seligman, 1983), which suggests that transferrin
or iron or both are required after the phase of the cycle and
that they are i1nvolved iIn the process of cell division. When
monoclonal antibodies to the transferrin receptors are added to
cell cultures, cell growth is arrested iIn the S (Trowbridge and
Lopez, 1982) or the G2 and M phases (Trowbridge et al. 1982). The
phase at which arrest occurs appears to depend on the specific
antibody.

It has been postulated that the transferrin receptor may
play a part i1n host defence against neoplasia. The fact that
there are so many transferrin receptors on rapidly proliferating
and malignant cells initially raised the possibility that they
might serve as a targetting mechanism for natural killer (K
cells (Vodinelich et al. 1983; Baines et al. 1983). Evidence
supporting this postulate i1ncluded the inhibitory effect of
diferric transferrin on NK cell killing, (Baines et al. 1983),
the association between the extent of tumour cell expression of
transferrin receptors and the degree of NK cell killing
(Vodinelich et al. 1983) and, finally, the 1i1nhibition of NK cell
killing by the addition of iImmunopurified transferrin receptors

(Vodinelich et al. 1983). The finding that pre-incubation of NK
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pe 43. Scatchard analysis of the binding of diferric
transferrin to 7 day human macrophages at pH 7.4 (Kd
1.3 x 10"8M).



Figure 44_. Binding of apotransferrin (©—o0) and diferric

transferrin (e—-<) to 7 day human macrophages at pH
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)% 9;+ example of control *% electrophoresed on

6M urea polyacrylamide gel. In addition to the major
peak of apotransferrin, amounts of mono-
diferric % !'%% were consistently present (upper
1% B+ *1 +8 % ) !

% *% 1%%

*% (lower 1% B+
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source 1s i1ron released from catabolised red cells.

While apotransferrin receptors were not found at pH 7.4,
specific apotransferrin binding was demonstrable at pH 6.0. This
pattern of apotransferrin binding 1is not confined to
reticuloendothelial cells but has previously been demonstrated
using reticulocytes (Morgan, 1983; Harding and Stahl, 1983),
hepatoma cell lines (Dautry-Varsat et al. 1983) and K562 cells
(Klausner et al. 1983). On this basis, a model has been proposed
for the delivery of transferrin iron to cells (Wileman et al.
1985). Diferric transferrin is bound to surface receptors which
are then internalised. Acidification of the endocytic vesicle
leads to the release of the i1ron but the affinity of the
apotransferrin for its receptor remains high at the acidic pH
within the vesicle. As a result, 1t does not dissociate and thus
escapes digestion. When the apotransferrin receptor complex
reaches the surface of the cell 1t 1iIs exposed to the
physiological pH and dissociation occurs. In this way the
receptor is made available again for further transferrin iron
uptake.

Calculated figures for the number of diferric and
apotransferrin receptors at pH 6.0 were 2 x 10 and between 6 X
100 and 3 x 10™ respectively. The values for apotransferrin
receptors are similar to those documented on hepatoma cell lines
at acid pH (Dautry-Varsat et al. 1983). The reason why there
appeared to be more diferric than apotransferrin receptors was
not clear but raises the possibility of other mechanisms for the

binding of diferric transferrin to reticuloendothelial cells.
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Cultured animal and human macrophages take up transferrin
iron (MacDonald et al. 1969; MacSween and Macdonald, 1969;
Summers and Jacobs, 1976; Wyllie, 1977; Sizemore and Basset,
1984) and there 1s evidence that this occurs by a process of
receptor mediated endocytosis similar to that occurring with
erythroid and a number of other cellular types (Chapter 15).
There 1s also experimental iIn vitro evidence iIn animals that
transferrin 1ron uptake by macrophages 1is enhanced 1in the
presence of inflammation (Macdonald et al. 1969; Birgegard and
Caro, 1984). In the present study, 1In vitro experiments were
carried out on cultured human macrophages iIn order to obtain
further 1insight iInto the increased transferrin iron uptake that

has been noted to occur iIn inflammatory states.

17.2 MATERIALS AND METHODS

Blood monocytes were collected from 3 patients with
inflammatory disorders and from 3 normal subjects. The former
group included one with active sero-positive rheumatoid arthritis
and a marked systemic disorder and 2 others with untreated and
active pulmonary tuberculosis. Monocytes from each of the
patients with i1nflammation were cultured iIn parallel with
monocytes from an ABO matched normal subject. After 4 days of
culture iIn 10% autologous serum, each subject®s macrophages were

separated iInto 2 equal numbers of Petri dishes. The medium was
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ae 47. Time dependent mean (+ SEM) uptake of transferrin and
of i1ron by cultured macrophages from a normal subject
and from a patient with active pulmonary tuberculosis

in the presence of normal and tuberculotic serum.
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measured Tfor periods varying between 5 and 240 minutes. The
uptake of transferrin and iron by normal cells was uniformly
increased by mean figures of 44.3% and 42.6% respectively iIn the
presence of i1nflammatory serum. In contrast, normal serum
decreased the uptake of transferrin and iron by inflammatory
macrophages, with mean reductions of 26.4% and 27.2%
respectively. The reason for the serum 1iInduced increase in
transferrin receptor expression iIn inflammation is not clear but
may relate to macrophage differentiation. Heat inactivation of
this serum factor in inflammation by heating to 70°C for 30

minutes is In keeping with this factor being IL-1.
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uptake pathway has recently been described. It involves the
interaction of desialated transferrin (particularly the
triantenary form) with non-specific asialoprotein receptors on
hepatocyte surfaces (Young et al. 1983; Dekker et al. 1985;
Regoeczi and Koj , 1985; Tavassoli et al. 198 6). These receptors
have specificity for the galactosyl residues which are exposed
when sitalic acid is stripped from glycoproteins. To understand
the possible significance of these receptors it Is necessary to
discuss briefly some technical problems related to the culture of
hepatocytes. In 1984 i1t was claimed that hepatocytes do not, in
fact, exhibit normal transferrin receptors and that those which
had been previously reported were an artefact of 1impure
hepatocyte preparations, with significant contamination by
endothelial cells and Kupffer cells (Soda and Tavassoli, 1984).
In their preparation of pure hepatocytes, these workers used
collagenase and they later showed that i1t was stripping receptors
off hepatocyte membranes. While these transferrin receptors
recovered i1f the cells were left in culture prior to study
(Kishimoto and Tavassoli, 1986), they had a relatively Ilow
affinity (Kd 0.7 x 10-7M) and were relatively few In number “4
X 104 per hepatocyte). In contrast, hepatic endothelium was found
to have similar affinfty for transferrin (Kd 1.9 x 10" ), but a
manyfold greater number of receptors (1.8 x 10 ) (Kishimoto and
Tavassoli, 1986). In addition, hepatic endothelium was shown to
possess the ability to transport endocytosed transferrin from the
vascular Qlumen to the hepatocyte side of the endothelium. In the
process the transferrin was desialated (Tavassoli et al. 1986).

On the basis of these findings i1t was suggested that a fourth
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The methods used for cell culture, splitting of cultures,
plating out cells, cell binding studies, quantitating cells,
radioactive counting and data analysis have been outlined iIn the
methods chapter of Section 3 (Chapter 14). In addition, the
preparation of labelled diferric transferrin has also been
described iIn that chapter.

In this section the preparation of desialated diferric
transferrin will be briefly described. Two ml of a 6mg per ml
solution of apotransferrin was incubated for 18 hours with 80/ul
of an iInsoluble neuraminidase (neuraminidase complexed with
agarose) (Sigma, St Louis, Missouri, USA) at 37°C (Morgan et al.
1967). The solution was agitated throughout the incubation. At
the end of this period aliquots were subjected to polyacrylamide
gel electrophoresis and isoelectric focussing in polyacrylamide
gels iIn order to confirm the production of altered transferrin.
The results of such an electrophoretic study are shown iIn Figure
48. The desialated transferrin thus obtained was doubly labelled
with 1251 and "9Fe as outlined in Chapter 14. The diferric nature
of the desialated doubly labelled transferrin was confirmed on 6M
urea polyacrylamide gel electrophoresis as outlined i1n Chapter

14.

18.3 RESULTS

Dose dependent studies with doubly labelled diferric
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Figure 49. Dose dependent diferric transferrin binding over a
low concentration range of 0-80pmol/ml. Total binding
(*), i1rreversible binding iIn the presence of a 100-fold
excess of cold ligand (o) and specific binding @) are
shown. The Scatchard analysis revealed a receptor
number per hepatocyte of 1.9 x 10 with a Kd of 1.5 x

10~®M. Number of cells per Petri dish = 4.9 x 10*%
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iron was retained in the hepatoma cells whilst transferrin was
returned to the extracellular environment at 37°C was confirmed
in conventional chase experiments. In these experiments 60 pmol
of doubly Qlabelled diferric transferrin was added to each Petri
dish. After 3 hours of incubation the medium was removed, the
adherent cells were washed twice in transferrin free media and
Iml of medium containing 60 pmol of cold diferric transferrin was
replaced. Cell associated transferrin o and iron mgﬁg were
then followed In a time dependent fashion. An example of such a
chase experiment iIs shown in Figure 52. It can be seen that while
the 1ron which had been taken up by the hepatoma cells remained
at a constant level, there was a fairly rapid decline iIn the
transferrin. These findings are compatible with recycling of the
transfterrin molecule.

The effect of the weak base ammonium chloride on transferrin
and 1ron uptake by hepatoma cells was next assessed. In these
studies 20mM NHACI was 1included i1n the medium in which the
binding studies were conducted. Seventeen pmol of doubly labelled
diferric transferrin were employed in these studies, which were
conducted iIn a time dependent fashion. A representative example
IS shown iIn Figure 53. 1t can be clearly seen that ammonium
chloride decreased transferrin binding but had an even greater
effect on 1ron uptake. As a result, there was virtually no
progressive increase of the molar ratio of i1ron to transferrin.
The effect of the microtubular iInhibitor, vincristine, on

diferric transferrin uptake by hepatoma cells was measured iIn
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both dose and time dependent studies. An example of a dose
dependent study i1s shown In Figure 54. It can be seen that there
was a modest yet significant decline in both transferrin binding
and 1ron uptake by hepatoma cells at relatively Ilow
concentrations of the vinca alkaloid. The dose response curve
thereafter became very flat. Both transferrin binding and iron
uptake were reduced proportionately so that the molar ratio of
iron to transferrin was little affected. This was confirmed iIn
time dependent studies iIn which vincristine (6/ug/ml) was
included 1n each Petri dish. A modest time dependent reduction in
both transferrin and 1iron uptake was evident. Since these
reductions were proportional the molar ratio of 1i1ron to
transferrin remained unaffected (Figure 55).

The binding of desialated transferrin to human PLC/PRF 5
hepatoma cells was evaluated iIn the next series of experiments.
There was progressive, non-saturable, total binding of desialated
diferric transferrin to these cells. When the i1ncubation took
place in the presence of a 100-fold excess of cold normal
diferric transferrin, the binding of the labelled desialated
transferrin was almost completely displaced. This finding
suggests that the desialated transferrin binding to human
hepatoma ceils was occurring almost completely via normal
transferrin receptors and not via asialo-glycoprotein receptors.
The results are shown In Figure 56. Scatchard analysis revealed
9.3 x 105 receptors per cell with a Kd of 7 x 10-8M. With time
dependent uptake studies there was progressive uptake of iron and

an iIncrease in the molar ratio of i1ron to transferrin comparable












to that found with normal transferrin.

The fate of internali sed diferric transferrin iron after a 48
hour incubation with “°Fe labelled diferric transferrin was
assessed i1n a fTinal experiment. This was done by preparing
cellular lysates and passing them through an AcA 44 ultrogel
sizing column (see Chapter 14). The pellet obtained after
centrifugation (membrane fraction) contained on average 24% of
the "Fe counts. The remaining 76% was present iIn the cytosolic
supernatant. After 48 hours only 33% of the iron iIn the cytosol
was In ferritin, 31% was still bound to transferrin and 21% of

the 1ron was present in a low molecular weight pool (Figure 57).
18.4 DISCUSSION

This study has demonstrated that at low concentrations of
transferrin, cultured human hepatoma cells of the PLC/PRF 5 line
have 1.9 x 10~ transferrin receptors per cell. Since these
studies were conducted at 37°C the transferrin uptake represents
a composite picture of cell surface receptors and intracellular
receptors 1in transit. Ciechanover and colleagues (1983), who
studied the human hepatoma line Hep G 2, showed that each cell
had 5 x 10 functional surface transferrin binding sites and 10 x
10™ intracellular transferrin binding sites. This adds up to a
total number of transferrin receptors of 1.5 x 10™ which 1s 1In
remarkably close agreement with the numbers found on the PLC/PRF

5cell. The Kd as measured in the current study was 1.5 x 10_8M-

Over a wider concentration of transferrin there was a suggestion
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TABLE 18 Transferrin binding, iron uptake and the molar ratio of
iron to transferrin as a function of the 1ncubating

concentration of transferrin. Incubation was conducted
for four hours. The number of cells per Petri dish was
4.2 x 105.
Incubating Transferrin Iron Molar ratio
concentration binding uptake of i1ron to
of transferrin (pmol) (pmol) transferrin
(pmol/ml)
16.25 0.051 0.362 7.1
24.38 0.053 0.284 5.3
63.38 0.089 0.603 6.8
94 .25 0.100 0.711 7.1
125.13 0.110 0.771 7.0
186.88 0.111 0.814 7.3
312.00 0.133 0.896 7.4
625.63 0.159 1.374 8.6
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This study has delineated, 1in part at least, the nature of
transferrin-iron-cell interactions as they relate to the cultured
PLC/PRF 5 human hepatocellular carcinoma cell. Specific
transferrin receptors were identified on these cells. There were
1.9 x 105 receptors per PLC/PRF 5 hepatoma cell with a Kd of 1.5
X 10_'M- At higher concentrations of transferrin, binding was not
completely saturable. There was progressive near linear
incorporation and concentration of iron iIn hepatoma cells when
incubated with diferric transferrin. Transferrin and i1ron uptake
were temperature dependent. Chase experiments confirmed that
transferrin was being recycled. The lysosomotropic agent, NH™CI,
appeared to iInhibit partially iron unloading from transferrin.
The microtubular inhibiting vinca alkaloid, vincristine, had a
modest inhibitory effect on transferrin and 1iron uptake.
Desialated transferrin appeared to be associated via transferrin
receptors rather than via asialoprotein receptors. Approximately
one third of the internalised cytosolic 1ron was found 1iIn
ferritin, another one third still bound to transferrin, and a

fiftth was present in a small molecular weight compartment.



5* %

2 25 5 47 55 5 @#&?2



% " % % D" 5% 25" % @2" &I"

% 5" 6' %% % (" 6% "6

1 % "1 5" 11l D" D* &" D%

" TR nH e

(C' SRR R I TR
% (" o+ " 1"

D" &) % 1" & (" & 1% " & + $
% 1% )2 2% | 0 1%

Y01l % @ %B+( % | ) ,0<4 0-0;20-0-"

-+

% (" % & " 5" ! ! !

+5 % %H ! m 11 H $%
* O* % % %* + A <2
<" -9+

8" %H + 2 % *% 4 % %
! + )Y (% ! <04 ,882,,,"
ot

"1 + ) ! %) $ 0+

$ ! ) 04 0.<2<,." -9+
) %' "1 +5 % %H 1% * %
I % % I % % % )

2 %! % + % <4 ;2" -+






characteristics of the binding of i1ron to human transferrin.

The Journal of Biological Chemistry 253: 1930-1937, 1978.

Aisen P, Listowski 1. lron transport and storage proteins. Annual

Review of Biochemistry 49: 357-393, 1980.

Alarcon B, Fresno M. Specific effect of anti-transferrin
antibodies on natural killer cells directed against humour cells:
Evidence for the transferrin receptor being one of the target
structures recognized by NK cells. The Journal of Immunology 134:

1286-1891, 1985.

Ambruso DR, Johnston RB. Lactoferrin enhances hydroxyl radical
production by human neutrophils, neutrophil particulate fractions
and an enzymatic generating system. The Journal of Clinical

Investigation 67: 352-360, 1981.

Amos RS, Constable TJ, Crockson RA, Crockson AP, McConkey B.
Rheumatoid arthritis: relation of serum C-reactive protein and
erythrocyte sedimentation rates to radiographic changes.

British Medical Journal 1: 195-197, 1977.

Amos RS, Crockson RA, Crockson AP, Walsh L, McConkey B.
Rheumatoid arthritis: C-reactive protein and erythrocyte
sedimentation rate during initial treatment. British Medica

Journal i: 1396, 1978.

Anderson RGW, Brown MS, Goldstein JL. Role of the coated






,0,/2,0<0" -8+
% "& 5"
% S5+
% | 2, *%
! !

/- -9+

) 65"
1Y% * 4 =

5 *%

)% *

A 52<" -+

0 (( &+

" "1 % 5"
% !
%+ % ) !

»<4 9,-290<" I+

$%+

*

)

% (" !

% % + % )

"&

# !
T % )
% H ! ! %% %)
+ 84 ,8.2,,0" -0+
"7 % " 6%' 1"
% ! 1 %% "
% ) !
( % I'5 $ )
I+ & 194+ < 1=
$ (
>SHS & 32
5+ % % %% % %

% @ B
E* % )

-2:/8"

1-8/2



Baines MG, Lafleur FL, Holbein BE. Involvement of transferrin and

transferrin receptors iIn human natural killer effector: target

interaction. Immunology Letters 7: 51-55, 1983.

Bainton DF, Finch CA. The diagnosis of i1ron deficiency anemia.

American Journal of Medicine 37: 62-70, 1964.

Bainton DF. Neutrophil granules. British Journal of Haematology

2: 17-21, 1975.

Baker E, Morton AG, Tavill AS. The effect of transferrin on iron

release from the perfused rat liver. In: Crichton RR (ed) .

Iron Storage and Transport 1in Biochemistry and

Proteins of
North Holland Publishing Company 173-180,

Medicine. Amsterdam:

1975.

Morgan EH. Transferrin and iron release from rat

Baker E, Page M,
American Journal of Physiology 248:

hepatocytes in culture.

G93-G97, 1985.

Baker E, Vicray FE, Huehns ER. Iron mobilization from isolated

In: Brown EB, Aisen P, Fielding J,
New York: Grune and

rat hepatocytes. Crichton

RR. (eds). Proteins of Ilron Metabolism.

Stratton 327-334, 1977.

Baldwin DA, Jenny ER, Aisen P. The effect of human serum

lactoferrin on hydroxyl radical formation

transferrin and milk



1%  * % E %) *%E + ( %
) 5 % 04 <<-2,<<-9" -O+

%WFE " ) "5 (7 %) + % !%%
% * % ) % % + *

% %+6 % % ) -4 .2;" -+

% "5 % "& + 1l !
1 %% E ++++ % $% + %

(% o4 ./<2;:0" -0+

% " 0% (" & (+ %
+ 7+ % %* E* % %
| + 084 :<02:9" -0+

% 7' 1II % 5|| 6 %) + !
*% )% *% ) 0 %
*%) @ %, | 2B+ 1 %
% )% ! *0% % )!$%+
) (% ! <84 <2 ~<+
% + % ! % o+ % %
04 20" -t
% " 6 % 21% %4 1) +

5 04 9-2;:::" -8+






5% % '1$% *% ) % * %* K
% 1% r1r % E +
(% ! E*% -4 9-<2:8." <+

") 65 $ (-5 2* * %H

I | %% + * %
5 84 <2-" -+
$ @ 1 %% ) *0p* Op
4 % ' % * * !
* ** I % % +
(% ! ) ,04 ,0,20," -+
S @ 1 %% % E %
4 *05 10 % $ 2 %
I 2 2 * E + ( % !
% % 5 -4 0/2<" -0+
"$ ("5 "0 I+ 1040
% + I %%l ' %
* ! + (% !5

$ ) 14 :,2:." -<+

“DI I+ 1%% 1*%* %

+ % (% 1 ) <4:820" A+

"DI | + 1%0% % $% + 5
4 9:<29:8" -/-+



" 5+ * O 1 %
% ! I %% * 4% % '
)" E + ( % I % % 5
A 5200 A
"?7% 51 (+ 1%% 2 % )
*0/p $ ! + % % A4 2
-8 -I<+
"o (+ I %% H
$ ! + % % 084 .92-8" -+
"5% ," | 5 1 + I %
$ ) I % % | +
% (% !'1 ) 94 ;,-2,09" -+
" & + % %% % E
I %) % % % % + (% 15
) 04 /;2].." -9+
% 1% 51" ("% | 6+ % 0p* *0WE +
A 2" A+
% 1" " & 1 + 11 11$%
! I % ! H %
% % + % ( % I E*% )

4 [;2.9" -+



Bernheim HA, Gilbert TM, Stitt JT. Prostaglandin E levels 1iIn
third ventricular cerebrospinal fTluid of rabbits during fever
and change i1n body temperature. Journal of Physiology 301: 69-
78, 1980.

Bertolini DR, Nedwin GE, Bringham TS, Smith DD, Mundy GCR.
Stimulation of bone resorption and inhibition of bone
formation iIn vitro by human tumour necrosis factors. Nature

319: 516-518, 1986.

Besedovsky H, Del Rey A, Sorkin E, Dinarello CA. Immunoregulatory
feedback between inter leukin-1 and glucocorticoid hormones.

Science 233: 652-654, 1986.

Bessman JD, Gilmer PR, Gardiner FH. Improved classification of
anemias by MCV and RDW. American Journal of Clinical Pathology

80: 322-326, 1983.

Beutler B, Cerami A. Cachectin and tumour necrosis factor as two

sides of the same biological coin. Nature 320: 584-588, 1986.

Beutler B, Greenwald D, Hulmes JD, Chang M, Pan YCE, Mathison J,
Ulevitch R, Cerami A. ldentity of tumour necrosis factor and
the macrophage secreted factor cachectin. Nature 316: 552-554,

1985 .

Beutler B, Mahoney J, Le Trang N, Pekala P, Cerami A.






% )% * )5 % <62 | I

% +5 5 J4 -2-9" -+
% 5" % + 'l %% % )
%2 ) 1) 0 + (% !
5 % @ )%*B <4 92" <t
&+ % 11$% *% + '
) (% ! <84 :.;2.]" -<+
%)) % 6+ % ! % !'%% % ) !

' $ 2 * 0% %* + 5
4 o<2< /" -8+

%)% 6'5% ¢+ % %% % * |
1 % % * ) + $ (% !

1 ) <<4 9<29." -9+

%)% 61 )% "D %" % %)"7)"&
+ % %% %) |+ ) +

$ (% !'1 ) 04 <<<2<98" /+
%) 1+ ) ) ! ! | %%
) + $ (% 11 ) <<4 00:20<8"

-9

%) 1+ %% * % G4



Evidence that plasma Qlactoferrin 1is an indicator of neutrophil
turnover and bone marrow activity 1iIn acute leukaemia.

Scandinavian Journal of Haematology 34: 326-331, 1985.

Birgens HS, Hansen NE, Karle H, Kristensen LO. Receptor binding
of lactoferrin by human blood monocytes. British Journal of

Haematology 54: 383-391, 1983.

Bjorksten B, Soderstrom T, Damber MG, Von Shoultz B, Stigbrand T.
Polymorphonuclear Jleucocyte function during pregnancy.

Scandinavian Journal of Immunology 8: 257-262, 1978.

Blackberg L, Hernell 0. Isolation of lactoferrin from human whey

by a single chromatographic step. FEBS Letters 109: 180-183,

1980 .

Blum KG. Marrow transplantation. In: Williams WS, Beutler E,
Erslev AJ, Lichtman MA (eds). Hematology 3rd edition. New York:

McGraw-Hill Book Company: 1584-1589, 1983.

Bockenstedt LK, Goetzl EJ. Constituents of human neutrophils
that mediate enhanced adherence to surfaces: Purification and
identification as acidic proteins of the specific granules.

The Journal of Clinical Investigation 65: 1372-1381, 1980.

Boghossian SH, Isenberg DA, Wright G, Snaith ML, Segal AW. >
( methyl prednisolone $' $ ( function

in systemic Qlupus erythematosus. Annals of the Rheumatic



<4 :9,2:8" -9+

"1 % &+ ) 1*0%p ) * |
% $ F) ( ) )
) + (% <4 .0-2<" <+
1% " % 1+ % ! %% % * %4 % %

L+ 1% ) 4 82" o+

10 "3 )" %2% D'& +# 1 %
I % ! %% % )y 2,
4% (% 11 ) 4 -<28" <+

1% "3 ) "& + % % 1% ! %
%) % '%% % * | ) 2
* 4+ % (% 1 ) 04 9./29-9" -+

% 61" "5 +1 ) %
% * % +( % ! % )
S Y R
% + *%)4 F% % !
) + ! ' 3 %l ! <-4
<0<2<</" -0+
% "& 5+ ) % ! *

% + 4 ) % * 0% )






Boxer LA, Haak RA, Yang H-H, Wolach B, Whitcomb JA, Butterick CJ,
Baehner RL. Membrane bound Ulactoferrin alters the surface
properties of polymorphonuclear Jleucocytes. The Journal of

Clinical Investigation 70: 1049-1057, 1982.

Boyum A. Isolation of mononuclear cells and granulocytes from
human blood. Isolation of mononuclear cells by one
centrifugation and of granulocytes by combining centrifugation
and sedimentation at lIg. Scandinavian Journal of Clinical and

Laboratory Investigation (supplement) 21: 77-89, 1968.

Braun V, Braze l1-Faisst C, Schneider R. Growth stimulation of
Escherichia coli 1n serum by iron (I1l) aerobactin. Recycling
of aerobactin. Federation of European Microbiological

Societies Microbiology Letters 21: 99-193, 1984.

Breton-Gorius J, Mason DY, Buriot D, Vilde J-L, Griscelli C.
Lactoferrin deficiency as a consequence of a lack of specific
granules 1n neutrophils from a patient with recurrent

infections. American Journal of Pathology 99: 413-419, 1980.

Bridges KR, Cudkowicz A. Effect of i1ron chelators on the
transferrin receptor in K562 cells. The Journal of Biological

Chemistry 259: 12970-12977, 1984.



% ) D" + % % 1%% % * %

E*% * % | %
+ (% !5 $ ) M4-<2-+
%)) 5" "&FI' I+ % H !
%% )% 4 9% ! %%
0% * %  + ( % 1 %

5 % <4 ,:02,;,0" -<+

% "% @+ N 1 9%* 0 *
$ % % % 2 ) *0% * % |
I %% | $ % 4 #
% ! 1 %% % )+
* [-4 00-20<:" -<+
% 1" %" " ( "5 %
not% %) % %
* % + ( % |
S . 410:2/<, " A+
% " )% 5 $ (" %" % "
5 % + 1 %%  $ .
% %% + 4
1) % (@ B+ % * ) 1 %4
'3%I" % " E'%4  $ % ) 54

+.,/<2,/;" ,-.0+

$%,
%



% 1 (1" *%H + % ! % | * %
%  1%% %  $% + % (%
11 ) 904 9.29.<" -+

%' ("1'1 "1 % "1 % D" "
% % &+ 1 .2 ) -l
% % ! % % %% + %

04 J2/<" -0+

%' ("& % 6'1% 5" 1 % D"1 % @

? $ ! 2 ) */

% * + % ) !

! ! # I % /4 <2
o< -+
%' (" 5" ( + % %% % * % !
% % *% * + <4 0,20."

-0+

%' " 1% D" D% %) 1+ % % !
* 1 %% + ) 4 02<," <+

% " " 1% D" D% %) 1+ % !

)% %) % ' % %% ' % *

* 1%% + % * <4 90<2909" -9+

%' " 1% D" D% %) 1+ ' %%



myeloproliferative disorders: a search for granulopoietic
regulator defects. British Journal of Haematology 59: 617-626,

1985.

Brown RD, Yuen E, Rickard KA, Vincent PC, Young G, Kronenberg H.
Plasma lactoferrin iIn patients with neutropenia. Blut 52: 289-

295, 1986.

Broxmeyer HE. Lactoferrin acts on la-like antigen-positive
subpopulations of human monocytes to inhibit production of
colony stimulating activity in vitro. The Journal of Clinical

Investigation 64: 1717-1720, 1979.

Broxmeyer HE, De Sousa M, Smithyman A, Ralph P, Hamilton J,
Kurland JI, Bognacki J. Specificity and modulation of the
action of Ilactoferrin, a negative feedback regulator of

myelopoiesis. Blood 55: 324-333, 1980.

Broxmeyer HE, Gentile P, Bognacki J, Ralph P. Lactoferrin,
transferrin and acidic isoferritins: Regulatory molecules with
potential therapeutic value iIn leukemia. Blood Cells 9: 83-

105, 1983.

Broxmeyer HE, Platzer E. Lactoferrin acts on l-a and I-e/c
antigen subpopulations of mouse peritoneal macrophages 1in the
absence of T lymphocytes and other cell types to inhibit
production of granulocyte macrophage colony stimulating

factors in vitro. The Journal of Immunology 133: 306-314, 1984.



%E % 1" )% " % " +
! ! 1 %% )% % $
% ! ) $ *% +
(% !'E*% 94 ,8:02,8;/" A+
((+ ) ! I % I+ $ '
! <4 ,0/2,<." -+
+ % '+ %* (% I'5
% ) A <2<" -t
5 61" )% 1(+ I *% $
nm 15 % ' * % 1%% % +
) 04 <8<2<,0" A+
@ )5 )% 1+ 1 9% =
$ % ! % 1% ) *) + )
A 20" <t
“ )Y 1+ % %
% * % + % 0094 <.82<.0"
l-;-+
C )% )+ % )% |
% % ! I + %
(% 4 ;2" -0+



(" &% 56" & + +7% % ! %

%) 1 o+ | 84
99<29:8" /O+
& "5 61" )% 1+ !
% $ N1 % * % %

x4 ) 94 2.1 A

"6 ! D " 6%H 5

I % ) 10 | % I I+ %
$ K4 0-2<8," -9+

5% 6" % " I "% "% " % 2
"HH % + * ' % 2 I %%
1 + * %

5 <<4 <,92<0," -+
5 * + 1 " * 6
16% 41 1 %* )% ) *%

$ % %*) % * %+ % ) |

! I # b %
4 :-9,2:-9:" -0+
5% " %"DH + $ % %"
% ! %% | + <94 99,2

9:.,",--+









5)"1'% 5 %1 (1"7 1 ) 7+

1 % 196% + (% !
) A <29 -+
5 $% " '"%H " %27% " 1+ D
! % H % ) ! % ! %%
% '%% % * % * +
(% ! ) 5 % 04 -.2-.-" -<t

5 %+ % *

*0p I % +
% 04 [92/:" -9+
5 *("5% (+ 2 * ! %
* ) % +5 * 8-4 0,2
<" -9+

5'" 61"6 %) 57 7" %$ 5+ *%

% ) * * * ! * %
% + ") (% ! <84 :9:2:0" <+
5 " & "H)31) & % " E% +
! ! ! % )
E % ! * %* %

+ 04 ,8/82,8/" -<+



Cole ES, Glass J. Transferrin binding and iron uptake iIn mouse

hepatocytes. Biochimica et Biophysica Acta 762: 102-110, 1983.

Conradie JD, Mbhele BEL. Quantitation of serum ferritin by enzyme
linked i1mmunosorbent assay (Elisa). South African Medical

Journal 57: 282-287, 1980.

Cook JD, Lipschitz DA, Miles LEM, Finch CA. Serum ferritin as a
measure of iron stores iIn normal subjects. American Journal of

Clinical Nutrition 27: 681-687, 1974.

Cook JD, Skikne BS. Serum ferritin: a possible model for the
assessment of nutrient stores. American Journal of"Clinical

Nutrition 35: 1180-1185, 1982.

Cooper GM. Cellular transforming genes. Science 217: 801-806,

1982.

Courtoy PJ, Moguilevsky N, Retegui LA, Castracane CE, Masson
PL. Uptake of Ilactoferrin by the [liver. |1l. Endocytosis by

sinusoidal cells. Laboratory Investigation 50: 329-334, 1984.
Cox TM, Mazurier J, Spik G, Montreiul J, Peters TJ. Ilron binding
proteins and influx of iron across the duodenal brush border.

Biochimica et Biophysica Acta 588: 120-128, 1979.

Cramer E, Pryzwansky KB, Villevat J-L, Testa U, Breton-Gorius J.






Davis BJ. Disc electrophoresis - 1l. Method and application to
human serum proteins. Annals of the New York Academy of

Sciences 121: 404-427, 1964.

Dayer J-M, Beutler B, Cerami A. Cachectin/tumor necrosis factor
stimulates collagenase and prostaglandin E2 production by
human synovial cells and dermal fibroblasts. The Journal of

Experimental Medicine 162: 2163-2168, 1985.

Dautry-Varsat A, Ciechanover A, Lodish HF. pH and the recycling
of transferrin during receptor mediated endocytosis.
Proceedings of the National Academy of Sciences of the United

States of America 80: 2258-2262, 1983.

Debanne MT, Regoeczi E, Sweeney GD, Krestynski F. Interaction of
human Blactoferrin with the rat liver. American Journal of

Physiology 248: (G463-G469, 1985.

De Beer FC, Hind CRK, Fox KM, Allan RM, Maseri A, Pepys MB.
Measurement of serum C-reactive protein concentration 1in
myocardial i1schaemia and infarction. British Heart Journal 47:

239-243, 1982.

Dekker CJ, Kroos MJ, Van Der Heul C, Van Eijk HG. Iron uptake
from sialo transferrins by rat reticulocytes. International

Journal of Biochemistry 16: 787-792, 1984.



N%5"D% ("7 %1 57 Fli16+#1 !

% ! %% % *
* 0p ! % ) )
% (% ! % /4 18,218 .+

"1% (+ % ! 1 %% %
%* + % ! ) 24 :0/2:<0"-;.+
1%) " %1 " % " $5 )25,% "

L %)%+ %% 4 % %) %

! )% * + ! " 3 %l !

9-4 2" -+

(" %I$2 %+ ) ! % 1%% %

% 1+ % 4 <0,2<09" -+
x o9 B %@ ' % (", )%
%' " %l + 1l % TR
*05) A, * $ ) % )%
I %" %! % % I % $ + (%

! ) .04 0:8920:8" -0+

*% & n ( % n + ! %
%% + (% !5 ) <4 02" A+

7 (5" 1 * 51+ 1 %% % *
* o Op* % % % +

$ 08<4 ,-/208<" .+






interleukin-1. The Journal of Clinical Investigation 77: 1734-

1739, 1986.

Dinarello CA, Mier JW. Interleukins. Annual Review of Medicine

37z 173-178, 1986.

Dinarello CA, Scott D, Rosenwasser LJ, Wolff SM. Purified human
neutrophils do not produce leucocytic pyrogen nor lymphocytic

activating factor (@bstract). Clinical Research 30: 364A, 1982.

Dinarello CA, Shparber M, Kent EF, Wolff SM. Production of
leucocytic pyrogen from phagocytes of neonates. The Journal of

Infectious Diseases 144: 337-343, 1981.

Dinarello CA, Wolff SM. Molecular basis of fever 1In humans.

American Journal of Medicine 72: 799-819, 1982.

Dixon JS, Martin MFR, Bird HA, Wright V. A comparison of platelet
count and acute phase proteins iIn the measurement of disease
activity in rheumatoid arthritis. British Journal of

Rheumatology 22: 233-238, 1983.

Douglas SW, Adamson JW. The anaemia of chronic disorders: Studies

of marrow regulation and iron metabolism. Blood 45: 55-65, 1975.

Dflrner M, Abel U, Fritz D, Mantke H-G, Drings P. Serum ferritin

in relation to the course of Hodgkin®s disease. Cancer 52:



0<8.20<,0 <t

"% D" D% " % 5"5 "1* "6 "
#% + % % H oy n

* % % *% !'% % 12+ (% !
E* % 204 8,2, -+

%1 %D (" 6 )H+% % % % !
% $% ) *Ub % *%+r % % $
104 * ok k% * 4 (% I )

5 % 0-4 //82/l" -9+

1 6&" % D+ $% %) 4 1*% % "
% | , 0 2 *% 1% +3 (% !
) -4 9</2990" -0+

68" % D+ *%) ) !

% 12, % % + % <894 99-29." -<+

" % % &+ 1 %% 2 !
% $ + + % I %
$ % *% % % * +5 % ) <4 <8.2
<08" ,-.,.+
"Y% 1" 7 (' ' F " "% "7 % ( +
! I 2 % 2 ! %

%) * 9 * ) (% |



Veterinary Pharmacology and Therapeutics 7: 293-301, 1984.

Elin RJ, WolfFf SM, Finch CA. Effect of induced fever on serum
iron and ferritin concentrations in man. Blood 49: 147-153,

1977.

EI-Shobaki FA, Rummel W. Mucosal transferrin and ferritin factors
in the regulation of 1ron absorption. Research and

Experimental Medicine 17: 243-253, 1977.

Enns CA, Larrick JW, Soumalainen H, Schroder J, Sussman HH. Co-
migration and internalization of transferrin and i1ts receptor

on K562 cells. The Journal of Cell Biology 97: 579-585," 1983.

Enns CA, Sussman HH. Physical characterization of the transferrin
receptor i1n human placenta. The Journal of Biological

Chemistry 256: 9820-9823, 1981.

Eriksson LC, Torndal U-B, Andersson GN. The transferrin receptor
in hepatocyte nodules: Binding properties, subcellular
distribution and endocytosis. Carcinogenesis 7: 1467-1474,

1986 .

Erslev AJ, Gabuzda TG. Pathologic physiology of hematologic
disorders. 1In: Sodeman WA, Sodeman WA (eds). Pathologic
Physiology - Mechanisms of Disease. 5th edition. Philadelphia,

London and Toronto: WB Saunders, 511, 1977.



Erslev AJ, Weiss L. Structure and function of marrow. In:
Willitams WJ, Beutler E, Erslev AJ, Lichtman MA (eds).
Hematology. 3rd edition. New York: McGraw-Hill Book Company,

75-83, 1983.

Esposito AL. Aspirin impairs antibacterial mechanisms 1in
experimental pneumococcal pneumonia. American Review of

Respiratory Disease 130: 857-862, 1984.

Evans RW, Williams J. Studies of the binding of different iron
donors to human serum transferrin and 1i1solation of 1iron
binding fragments from the N- and C-terminal regions of the

protein. Biochemical Journal 173: 543-552, 1978.

Farr M, Scott DL, Constable TJ, Hawker RJ, Hawkins CF, Stuart J.
Thrombocytosis of active rheumatoid disease. Annals of the

Rheumatic Diseases 42: 545-549, 1983.

Farrar JJ, Koopman WJ. Characterization of mitogenic factors and
their effect on the antibody response in vitro. In: Cohen S,
Pick E, Oppenheim JJ (eds). Biology of the Ilymphokines. New
York: Academic Press, 325-346, 1979.

Farrar WL, Mizel SB, Farrar JJ. Participation of lymphocyte
activating factor (interleukin-1) 1i1n the induction of
cytotoxic T cell responses. The Journal of Immunology 124:

1371-1377, 1980.



||1%$ n II%III +%*

%%  $ *% * % F * '

* 0 + 6# 084 -.<2-" A+
%l o+ ! % 1% * 0 L % %)
$% !% *1 | @C B !%% @C B ! %%
% 1%% *E + (% ! 5 ) o
802.9" -/o+
"D %% + L %
4 $ I %) % I %

+ % (% '7 % % % 904 :.;2

"D %$% + L %
)4 % %H + % (% |

7 % % % 9% ,8-2,<" -+

"D (" %$% + 11 %
Y4 %% | I F$ +
% (% '7 % % 9% 904 .<2." -+

)% 5'6 " + 1 %%  $
O ) L)y * % o+ ) 04
2" <t

6' 51 (" 5+ %) % |+ 7+






04 -<2-<" -+

6 % "&% % " % "6 % 6+ %
) £ 06 * 0 * $
* ) $$ 1 % *%t (%
15 $ ) 4,<2,9<" -8+
6 " %% (" ' + G $ !
% % %% '+ ( %
5 $ ) 94 ,8/280" <+
6 (" % " ) i "5 % D
+ 1 %* 2% 1 )% I 4
% ! %* 2% 1 )%
$ ! ! % % * + -4 <,[2
<0-" -.0+

6 ("1% ("D N (7 + !

% ! % * $
% % % ! %+ % ) |
! ! # ' %
o4 2q0n" ot
6 H" " Hl %1 "1%) " %D "
% % + ! 4 % ** !
% * + ( % I'5 $ ) 14 ,90/2

o< -+



6% % " %) 1+ % ! %% % * | $%
% + % (% ! E*% )
04 /0<2/<" -9+

6% % + " )" % $ %+ 4
2 %) ! % %+6% % " 6%

" O @ B+ o % 4 &
%4 999" -8+

6% "6% D"&I 1+ r2 >

% * ) ++ % * ) + (% !

E* % <4 ,0.2,90" -0+

6% " &I 1+ 2 * O
) + + % % !* ) %@ B+
(% ! E*% <4 ,9<2,:" 0+

6'%H 1" 5 ) C +52% $ *%

* %+ $ % 04 <9:2
</0" ,-.0+
6 (" H " % " 1+ % '1%% % * %"
% % * % I %%
% %, | + * 904 ,:92



Glatstein E, Groefinnet DR. Staging of Hodgkin®s disease and

other lymphomas. Clinics in Haematology 3: 77-90, 1974.

Gold DW. Neutrophil kinetics: production distribution and fate of
neutrophils. In: Williams WJ, Beutler E, Erslev AJ, Lichtman
MA (eds). Hematology. 3rd Edition. New York: McGraw-Hill Book
Company: 759-765, 1983.

Goldstein JL, Anderson RGW, Brown MS. Coated pits, coated
vesicles and receptor mediated endocytosis. Nature 279: 679-

685, 1979.

Goubin G, Goldman DS, Luce J, Neiman PE, Cooper GM. Molecular
cloning and nucleotide sequence of a transforming gene
detected by transfection of chicken B-cell Ilymphoma DNA.
Nature 302: 114-119, 1983.

Gowen M, Wood DD, UIhrie EJ, McGuire MKB, Russel RGG. An
interleukin-1 like factor stimulates bone resorption in vitro.

Nature 306: 378-380, 1983.

Goya N, Miyazaki S, Kodate S, Ushio B. A family of congenital
atransferrinemia. Blood 40: 239-245, 1972.

Grabner G, Luger TA, Smolin G, Oppenheim JJ. Corneal epithelial
cell-derived thymocyte-activating fTactor (CETAF) . Investigative
Ophthalmology and Visual Science 23: 757-763, 1982.



6% " %) " H ! % + $$

I % $ I r % 2 % $
$ ) % % % | 2, +
(% !5 $ ) /4 ,8082,80/" -+
6% & N% " 57" %) "1H &" (%%
" )& no" )" $ %l " "
' 6+ 5 ) E*% ! I %
x g " K % % $ +

% <04 /0,2/09" -9+

6% )% "D )% + $% %$$ 4 % | %

%+ (% ! ) 04 ./2-" A+

6%! (" 5* "& %" &5% 1 |I" '

("1 "5 ¢* 6" 5' ) 5+ ) %
') % 1% + % (%

I'5 ) A ;9-2;:9" -+

6% " % 56" HI%$ + * I %

*1 % % * o+ % ( %

! % 84 /-/2.80" I+

6% " % 56" % (" HI%$ + %
%* % % * +

* % 5 14 :.02:-8" -+






Halliday Jw, Powell LW, Mack U. lron absorption in the rat: the
search for possible iIntestinal mucosal carriers. British

Journal of Haematology 34: 237-250, 1976.

Hamilton TA. Regulation of transferrin receptor expression in
conconavalin A stimulated and Gross virus transformed rat
lymphoblasts. The Journal of Cellular Physiology 113: 40-46,
1982.

Hamilton TA, Gray PW, Adams DO. Expression of the transferrin
receptor on murine peritoneal macrophages i1s modulated by iIn
vitro treatment with interferon gamma. Cellular Immunology 89:

478-488, 1984.

Hamilton TA, Weiel JE, Adams DO. Expression of the transferrin
receptor i1s modulated iIn macrophages in different stages of
functional activation. The Journal of Immunology 132: 2285-

2290, 1984.

Hammarstr&m M-L, Axelsson B, Ilvansen M, Hammarstrttm S, Perlmann
P. Transferrin receptors on mitogen-stimulated human thymus-
derived Ilymphocytes. Scandinavian Journal of Immunology 16:

355-360, 1982.

Hansen TM, Hansen NE, Birgens HS, Holund B, Lorenzen I. Serum
ferritin and the assessment of iron deficiency iIn rheumatoid

arthritis. Scandinavian Journal of Rheumatology 12: 353-359,1983.



1 " D% 1 % 7"
% * )%
G H "
1%% + 5 E* %

i+

1 "D% 1'7 % 1+
% ! +

| %% % %

%* 1+ $
1 " % "5% " )%
%% 8 % % " $ %)2

% "0 * 0 )

I %+ | 042" O+
1% )51 %(  + * %2
% 1%% % ) ! %

% +(% !5
1% )5 +% %% %
% % *% %

*% )+

5 <4 :82:." <+

%*

G ("1 6+

% ! 4
* % E
) 04 9;<29;."

$ 0894 98/29,0" /+

* 0o E
4

-4 9</299<" S+

#ll % n
5+ ! !
2* 1
!
%% % * %

) 44 <0-2<<-" <+

% 4 *1

%

%



1%% " 5&" 1 6" % (+52% $ *% 4

0% * G 1% %)% I
¥0h % 4+ (0% 15 )

<4 020" -9+

1%% "D " FI1)" %% D' ) + %

** 0/ I E  $%+ (% !

% %)% 84 9;,029;" -+

I1H% (" % &+ %% %+ % 04 [:2
I -+
1 % " %) 1+5 ) * %

% % ! %% % * |

% % % + A4 2" -+

1 *% "D 6" %) 1+ I ! % !
% % ! ! % ! %% %
* % % %% '+ %

(% 11 ) 04 <2 -9+

1 *% " %) 1+ % !%% * | %
% % ' * 0 H
% + * 9204 <..2<-" A+
1 *% " %) 1+ % ! % | %%

% * | % + *

9,4 90<29<;" A+



1% | 5 51 (" 5+ %) % |+ +
S % x xop +

(% ! % % 5 84 :092:<9" -0+

1% 155 1(" 5+ %) % | + +
| 1%% E $ % % !
* o + (% ! % % 5

A 20" A<+

1% | 55 1 (" 5+ %) % |+ 7+
oo % E ) % + %

(% 11 ) 04 /21" -9+

1 %) 72 6+1 * % % !
%% " % %) * 4
)% *% + % (% '1 ) 034

0<:209:" -+

1 %) 7" *H) @O ? 6+ H 2,1

@ B'% % ! 1%%+ (%
! ) "4 <2,-8" <+
1% 2D ) "1 I"1  + % ! % ! %%
% * % * % ) % $% %) %
% (% ! % 4 ;8,2;8" -0+

1"% 76 )% D'1 (&" % , 1+ !l









1+ %* 1% 9% *%l %) !
%+ % (% ! ) -4 0;:20/8" -+

* (" %) 1'3 65+ % %% % * %
% *1 %) % % $ * 4+

* /4 08920,8" -0+

H% "1 % 1 5" 1) 6+ % ! %%

| + % ) | ! R!
# I % <4 </0<2</0/" -+
" % +6 % % ! +

1 ) <4 <<2<09" -9+

% (" HH 7+ 5 % ) 1 $
L 1 %% + (% 004 ®-200
<t

% 5 1% % H 1) @%
B+ 1% % | % %

+ % (% !'1 ) <4 0-209" A+

% 5 1% % H 1 ) @%
B+ % | % % 2 )
* %+ % (% 11 ) <4 0.,20-8"



Irle C, Piguet PF, Vassallil P. In vitro maturation of immature

thymocytes into i1mmunocompetent T cells 1n the absence of

direct thymic influence. The Journal of Experimental Medicine

148: 32-45, 1978.

Jacka T, Bernard CCA, Singer G. Copper salicylate as an anti-
inflammatory and analgesic agent iIn arthritic rats. Life
Sciences 32: 1023-1030, 1983.

Jacobs A. Serum ferritin iIn malignant tumours. Medical Oncology

and Tumour Pharmacotherapy 1: 149-156, 1984.

Jacobs A, Slater A, Whittaker JA, Cannelos G, Wiernick PH. Serum

ferritin concentration in untreated Hodgkin®s disease. British
Journal of Cancer 34: 162-166, 1976.
Jampel HD, Duff GW, Gershon RK, Atkins E, Durum SK. Fever and

immunoregulation. [I1lIl. Hyperthermia augments the primary 1in

vitro humoral i1mmune response. The Journal of Experimental

Medicine 157: 1229-1238, 1983.

Johnson WD, Mei B, Colin ZA. The separation, Jlong-term

cultivation and maturation of the human monocyte. The Journal

of Experimental Medicine 146: 1613-1625, 1977.

Johnstone RM, Adam M, Turbide C, Larrick J. Phosphorylation of

the transferrin receptor in isolated sheep reticulocyte plasma












' 1+ % % | %% *% % $%
%+ 6# 4 0-920--" -+
DF % " % % + 1 %% *0/ I
)% % | % *0h* O
% + 5 E* % )
4 9:-29:9" -9+
D % "1 %% "% "O0% | +
% ! ) % % +
% ) ! ! I
I % 84 09.209.." -<+
D "% + ) ! % %%
194 $ % * + *
94 9208" -+
D "% + $% ! % 1%% % * %
* % I % ) *0pl +
* % 5 <94 /20" -+
D % "$ o 6'D *I5" % "
"% ) D+ * 0p !
% | %% D::0 + (% ! 5 %
0.4 /9,:2/909" -<+
D % " ' 6'$% " (1% % (" % ) D+

) ! % %% D:0 4 E*



transferrin cycle. Proceedings of the National Academy of

Sciences of the United States of America 80: 2263-2266, 1983.

Klempner MS, Dinarello CA, Gallin JI. Human leucocyte pyrogen
induces release of specific granule contents from human
neutrophils. The Journal of Clinical Investigation 61: 1330-

1336, 1978.

Klempner MS, Dinarello CA, Henderson WR, Gallin JI. Stimulation
of neutrophil oxygen-dependent metabolism by human leucocytic
pyrogen. The Journal of Clinical Investigation 64: 996-1002,
1979 .

Kluger MJ, Ringler DH, Anver MR. Fever and survival. Science 188:

166-168, 1975.

Kluger MT, Rothenburg BA. Fever and reduced 1iron: Their
interaction as a host defence response to bacterial infection.

Science 203: 374-376, 1979.

Kobayashi K, Allred C, Castriotta R, Yoshida T. Strain variation
of Bacillus Calmette-Guerin 1induced pulmonary granuloma
formation i1s correlated with anergy and the local production
of migration inhibition factor and interleukin-1. American

Journal of Pathology 119: 223-235, 1985.

Kobayashi K, Allred C, Cohen S, Yoshida T. Role of interleukin-1



E* % * % )% + ( % !
) <M <2< -t

D + % %) ! % % + 4
% ) 2 -9+ + )% +& ) 4 %
' % ) OKk" A+

D "% 1t L )yt 3 L+
% 0% * % %*

%* ) % * o 1+ (%
% 94 20" -+

DF "1% | 5 %% ! + o+
) % % % o+ % (% !
1) <42 A+

D 3" D " % " D * " +
| %% F)% O % + % %
04 9:029;/" -9+

D% "6 %) " %R+ % ) * o
% $ % $ +

4 1" "+ 4 1% 1%
%), % % o+ 7 K ' 3%I4

% 4 [2<" -0+

D% )%(" % 55 +% LN









% "1 + I * % % %
% % )  *1%% *
| E*% % ) ! +
! 994 <082<0:" -9+

$ 1" $ (& + % 1% %%
% ! % %+ 4 % $ +
(% ! % % 5 84 <<<2<9,"
-0+
"D %H o+ 1%% I %)
Lo+ A % ) % %
* 0% % % * ) +
(% | ) <94 9,/;29,<" -+
* H "51(" 5+ $ I % %%
E | % % + Y (%!

0-84 ,0,<2,0," 9+

| (+5 % ! % %* % ' F$ 2
% ! + 94 </299" <+
" ' " 6+ %
% $ %+ % % $ )

04 0<209:" -+

6%)% " *) (| + 1 )%

% " *% * % % '



+ Y (%! 0-4 ;902

9" 19+
% " D % " + % 1 52% $
*0p % Il % ) % !
* %+ (% ! ) 5 % 084 9,;-2
9,/<" -+
% " H"D % + 152% $
*p  + ! '3 %l ! <-4 [:2.]"
-0+
, " ' 1" %% (" % " H' &"
5 % &" 61+ % % '
Il % ) + 1% (% 4 -<-2-90" -+
" " %% ("5 % & 1"
5 5 )) * 0 | % % $%
| 1% + % (% !5 %
< ,0/,2,0." -+
' " + % + 0% %
*1 1% 1%% 2% % % + % %

$ ) 04 0<820<:" -+

| 6" 7+ ! I % % 1%
% 1%% % ) % ) b+

* 9<4 0:82 0" A+



Malmquist J. Serum lactoferrin in leukaemia and polycythaemia

vera. Scandinavian Journal of Haematology 9: 305-310, 1972.

Maltzer MC, Silva J. In vitro defects of phagocyte chemotaxis
during pregnancy. Journal of Clinical Microbiology 11: 170-

173, 1980.

Marcus DM, Zinberg N. Measurements of serum Tferritin by
radioimmunoassay. Results i1n normal individuals and patients
with breast cancer. Journal of the National Cancer Institute

55: 791-795, 1975.

Markowetz B, Van Snick JL, Masson PL. Binding and ingestion of
human Blactoferrin by mouse alveolar macrophages. Thorax 34:

209-212, 1979.

Mason DY, Taylor CR. Distribution of transferrin, ferritin and
lactoferrin in human tissues. Journal of Clinical Pathology

31: 316-327 1978.

Masson PL, Heremans JF. Studies on lactoferrin, the iron binding
protein of secretions. Protides of the Biological Fluids 14:

115-124, 1966.

Masson PL, Heremans JF. Metal-combining properties of human
lactoferrin (red milk protein)-1!. The 1nvolvement of
bicarbonate in the reaction. European Journal of Biochemistry

6: 579-584, 1968.



Masson PL, Heremans JF, Dive C. An iron binding protein common to
many external secretions. Clinica Chimica Acta 14: 735-739,

1966.

Masson PL, Heremans JF, Ferin J. Presence of an iron-binding
protein (lactoferrin) in the genital tract of the female. 1.
Its immunohistochemical localisation in the endometrium.

Fertility and Sterility 19: 679-689, 1968.

Masson PL, Heremans JF, Schonne E. Lactoferrin, an iron binding
protein in neutrophilic Jleucocytes. The Journal of

Experimental Medicine 130: 643-658, 1969.

Matsushima K, Durum SK, Kimball ES, Oppenheim JJ. Purification of
human 1i1nterleukin-1 and 1identity of thymocyte co-mitogenic
factor, fibroblast proliferation factor, acute phase protein-
inducing factor and endogenous pyrogen. Cellular Immunology

92: 290-302, 1985.

May WS, Cuatrecasas P. Transferrin receptor: Its biological
significance. The Journal of Membrane Biology 838: 205-215,
1985.

May WS, Jacobs S. Cuatrecasas P. Association of phorbol ester
induced hyperphosphorylation and reversible regulation of
transferrin membrane receptors iIn HL60 cells. Proceedings of
the National Academy of Sciences of the United States of

America 81: 2016-2020, 1984.






human transferrin receptor on transferrin and i1ron uptake by
rat and rabbit reticulocytes. The Journal of Biological

Chemistry 259: 1398-1400, 1984.

McCall CE, Caves J, Cooper R, De Chatelet L. Functional
characteristics of human toxic neutrophils. The Journal of

Infectious Diseases 126: 68-75, 1971.

McClelland A, Kuhn LC, Ruddle F. The human transferrin receptor
gene: Genomic organizaton and the complete primary structure
of the receptor deduced from cDNA sequence. Cell 39: 267-274,
1984.

McConkey B, Crockson RA, Crockson AP. The assessment of
rheumatoid arthritis. A study based on measurement of the
serum acute phase reactants. Quarterly Journal of Medicine 31:

115-125, 1972.

McMillan JA, Landaw SA, Oski FA. Iron sufficiency iIn breast-fed
infants and the availability of 1ron from human milk.

Pediatrics 58: 686-691, 1976.

McMillan JA, Oski FA, Lourie G, Tomarelli RM, Landaw SA. Ilron
absorption from human milk, simulated human milk and propriety

formulas. Pediatrics 60: 896-900, 1977.

Melamies L. Rapid quantification of C-reactive protein by

centrifugal analyser. Clinical Chemistry 29: 696-697, 1983.



Mendelsohn J, Trowbridge I, Castagnola J. Inhibition of human
lymphocyte proliferation by monoclonal antibody to transferrin

receptor. Blood 62: 821-826, 1983.

Merriman CR, Pulliam LA, Kampschmidt RF. Effect of leucocytic
endogenous mediator on C-reactive protein 1iIn rabbits.
Proceedings of the Society of Experimental Biology and

Medicine 149: 782-784, 1975.

Metcalf D. The hemopoietic colony stimulating factors. Amsterdam:

Elsevier, 1984.

Metcalf D. The granulocyte-macrophage colony stimulating factors.

Science 229: 16-22, 1985.

Metz-Boutigue MH, Jolles J, Mazurier J, Schoentgen F, Legrand D,
Spik G, Montreuil J, Jolles P. Human lactoferrin: amino acid
sequence and structural comparisons with other transferrins.

European Journal of Biochemistry 145: 659-676, 1984.

Metz-Boutigue MH. Jolles J, Jolles P, Mazurier J, Spik G,
Montreuil J. Amino acid sequence, location and phylogenetic
aspects of the glycopeptides of human lactoferrin. Biochimica

et Biophysica Acta 622: 308-314, 1980.

Mikolajew M, Kuratowska Z, Kossakouska M, Plachecka M, Kopec M.

Haemato logical changes 1iIn adjuvant disease in the rat. |1I.



% 5% % % %S $ + !
04 ,/02/-" -+

% + ) "% 1 4 %
%! %+ % /@4 0:20:-" -+

" & 3 3 | D+ %% 2
! % * * %* %
| 4 G $ , % % %,
+(% !5 ) <4 <2
,98:" -.<+
) $1 " ) "5% ("5 % 5" +
# 1 | 1 %% $%+ + 5% % !
*% + % % $ ) B84 <<i2<98" -9+
) S ) + 5§ *0p [
' %% 1% I % * +

(% 004 <<2<-" -t

% ( ¢ + % * % *%h* 0 |
L2 %, @ % ! %% B ! |+
* 94 9,<290," -8+
%) 1+ % !9%% " %" * )
)+ % * A 20<" -+

%) 1+ I I*1 % 1'% ! %%






%% (" %% " %% " %% 5+ $%
% % * % ! % ! + %

(% 04,,<2," A+

5" %% 1&" & " 3+ !

%! % 2> * $ % * )
E $ % $+ (% !
E* % 4 182" <+
% " 1"l "5 % ("5 " % +

% % I %A %

% * % % ' % 12+ (% !
E* % o4 <2< -t
% " % + !

*0% * % % % ! %+ (% ! E*%
o<4 [982/9:" -+

1% " %" 6 5"%* (" D'6%

H % '%% % * % E*%
%% % * + % 5 %

) A 9099290:8" -+

1% " 5 G % %% % * %
) 2 2, * %G % %
$ % ) % | 20+
% ) ! ! | #
| % 84 <9-92<9-" <+

&5+
6 ’



1t (& + b 9% |

I % % $ % 1%
! % % + 04 12
29"+
! +# 1% %% % *%

%*)+ % (% 11 ) 04:<2:98" -0+

D'5 (& + % ) *%
*Oh* 0f 4 1% o+
% (% !1 ) 94 0<209" -8+

D'1% H +5 % ) I | 1%%
* % | % $

2 * ) E + (% !

) 04 0:,-20:0<" -0+

% + % ( % !
1 ) A4 9<2:" -8+

%) 6"  %I6  %)"7) + *%E $
% ! )% *0/ % )
%) + % (% 11 ) 4 [82/8" ~<+

$ (2" % 32(" 5% "0+ % 1 %%
* % % % ! % 4 ! !






2D" %) " 1+ 1 6%
H | % @ B+
(% 11 ) <4 0<2098" <+

O ("D% LK SN TR
% % ! %% + % ( %
1 ) 04 /821,9" A<+

) " 1% %) 1+ % %% % * 1 %
* % + % (% ! )
094 60;26<<" -9+

"( + $ E% H I % %%
% * % * % $ %+ ( % !
) 5 % 04 -/;2-/.0" -9+

% " % (5'5% +#,% % %, H |
% 1%% " % %% % * % % )
* %$ + % (% !

1 ) 84 2" -t

% "1F "  +#,% % %, H |
% 1 %% % * % % ! %% %% '
% + % (% 1 ) 94 <<2;9" <+

0/0 " )l " % 5II*%+5) %* 4
% * proliferation ' abnormal % +

10<2/<9" A+

%

94



% "% %) * (" % 1" %) 1+
%S$ ,%*l % * | % % % +
(% !5 % ) 084 00:20<0" -9+

| + ) ) !
E* % ) I "% 1 % $% +
) M4 < <2< A+

"o + % % ! % 2
% % + (% !5 $ ) A
,90.2,998" -/.+
%1 " & % &" &+ 1
) % @ B % I'H
% + % ) ! I E* % )
984 ;.:2;." O+

" %WE % 1" % + ) I
* *% ) 19%% + 5
D A 2.0 -+

et L (" %) 1t % |t
"D %&" )% "6 7+ 1 %
% ! %4 *% % % % %" E*%

* E+ % <04 /092/0-" -9+

* 4+ % 52% $ % " % *



serum amyloid A protein 1In autoimmune disease. Clinics 1In

Immunology and Allergy 1: 77-101, 1981.

Pepys MB, Baltz ML. Acute phase proteins with special reference
to C-reactive protein and related proteins (pentaxins) and

serum amyloid A protein. Advances in Immunology 84: 141-212,

1983 .

Perez-Infante V, Mather JP. The role of transferrin in the growth
of testicular cell 1lines in serum-free medium. Experimental

Cell Research 142: 325-332, 1982.

Perlmutter DH, Goldberger G, Dinarello CA, Mizel SB, Colten HR.
Regulation of Class 111 major histocompatibility complex gene

products by IL-1. Science 232: 850-852, 1986.

Persellin RH, Leibfahrt JK. Studies of the effects of pregnancy
serum on polymorphonuclear Ileucocyte function. Arthritis and

Rheumatism 21: 316-325, 1978.

Peterson KM, Alderette JF. Iron uptake and 1ncreased
intracellular enzyme activity follow host lactoferrin binding
by trichomonas vaginalis receptors. The Journal of

Experimental Medicine 160: 398-410, 1984.

Peterson VM, Robinson WA, Wallner SF, Rundus MT, Hansbrough JF.
Granulocyte stem cells are decreased in humans with Tfatal

burns. The Journal of Trauma 25: 413-418, 1985.









D' * )&& 1 %D'1 "D% # 1"
+ % ! ! *% E
1 %% )% * b '
| + 1 ) % ! 04 <02<:" <t
" | (" % 6" %l % " H (+
| %% %)% ., * o+ A
H8<2H8-" !-'9+
% 6 * (" % 5" H "5 1+
% % ’ | * * *%
% % % | 2, @ 2B
* 0 | 2+ (% ! E*% 04
-<82-90" .+
sx0p 10 % % &' % (%! LY
+  *x0p | 5 1) 0
T 5 9% % <4 ;92" 1+
) H "5 " " 0Op (+ 1 %%
% $%+ % (% ! )
094 6.26,9" .+
) H " DF + ! % 1'%% * <
% $% G )) b

% * %+ E*% 5 %

B4 2"

) )



Reid CDL, Baptista LC, Chanarin 1. Erythroid colony growth in-
vitro from human peripheral blood null cells: evidence for
regulation by T-lymphocytes and monocytes. British Journal of

Haematology 48: 155-164, 1981.

Reid CDL, Prouse PJ, Baptista LC, Gumpel JM, Chanarin 1. The
mechanism of the anaemia iIn rheumatoid arthritis: effects of
bone marrow adherent cells and of serum on in-vitro

erythropoiesis. British Journal of Haematology 58: 607-615,

1984.

Reiter B. The biological significance of lactoferrin.

International Journal of Tissue Reactions 5: 87-96, 1983.

Reiter B, Brock JH, Steel ED. Inhibition of Escherichia coli by

bovine colostrum and post-colostral milk. Immunology 28: 83-

95, 1975.

Reizenstein P. The haematological stress syndrome (annotation).

British Journal of Haematology 43: 329-334, 1979.

Retegui LA, Moguilevsky N, Castracane CF, Masson PL. Uptake of
lactoferrin by the liver. 1. Role of the reticuloendothelial

system as 1i1ndicated by blockade experiments. Laboratory

Investigation 50: 323-328, 1984.

Richmond J, Gardner DL, Roy LMH, Duthie JJR. Nature of the









concentration of serum ferritin. Journal of Pediatrics 91: 36-

39, 1977.

Saito K, Nishisato T, Grasso JA, Aisen P. Interaction of
transferrin with i1ron-loaded rat peritoneal macrophages.

British Journal of Haematology 62: 275-286, 1986.

Saklatvala J. Tumour necrosis factor stimulates resorption and
inhibits synthesis of proteoglycan in cartilage. Nature 322:

547-549, 1986.

Sala G, Worwood M, Jacobs A. The effects of isoferritins on

granullopoiesis. Blood 67: 436-443, 1986.

Samson D, Halliday D, Gumpel JM. Role of 1ineffective
erythropoiesis iIn the anaemia of rheumatoid arthritis. Annals

of the Rheumatic Diseases 36: 181-185, 1977.

SAS Users Guide: Statistics (6th edition) Cary, North Carolina:

SAS Institute Incorporated, 1985.

Sauder DN, Carter CS, Katz SI, Oppenheim JJ. Epidermal cell
production of thymocyte activating factor ETAF). Journal of

Investigative Dermatology 79: 34-39, 1982.

Savin MA, Cook JD. Mucosal 1iron transport in rat intestine. Blood

1029-1035, 1980.



Scatchard G. The attraction of proteins for small molecules and
ions. Annals of the New York Academy of Sciences 51: 660-672,

1949 .

Schade SG. Normal incorporation of oral 1i1ron iInto intestinal
ferritin 1n inflammation. Proceedings of the Society of

Experimental Biology and Medicine 139: 620-622, 1972.

Schade SG, Bernier GM, Conrad ME. Normal 1iron absorption in
hypertransferrinaemic rats. British Journal of Haematology 17:

187-190, 1969.

Schmidt JA, Mizel SB, Cohen D, Green 1. Interleukin-1, a
potential regulator of fibroblast proliferation. The Journal

of Immunology 128: 2177-2182, 1982.

Schneider C, Owen MJ, Banville D, Williams JG. Primary structure
of human transferrin receptor deduced from the m RNA sequence.

Nature 311: 675-678, 1984.

Schneider C, Sutherland R, Newman R, Greaves M. Structural
features of the cell surface receptor for transferrin that is
recognised by the monoclonal antibody OKT9. The Journal of

Biological Chemistry 257: 8516-8522, 1982.

Schofield KP, Stone PCW, Kelsey P, Leyland MJ, Stuart J.

Quantitative cytochemistry of blood neutrophils 1in












*H) O"5*% " 5 " & 1+
$ ! )% ' H
I %% * %* @ B
% * + (% !5 $ )
A4 <" -0+
*H) O %'6 0 " ("& 1'5
1" % + 5 % % ! H % *
)% *%! 1% * o Op* % |
% % $ ) <84 /92" 9+
" '%H + *% + (%
15 $ ) 14;02;0" -+
" De6" 11+ 5 * !
% ! %% % ) D::0 + ( %
') 5 % 04 ,9,029/0" -9+
" 11+ * ** ) % ! %%
% * % % % ! % + ( %
) 5 % 0.4 0;.20;/<" <+
6' %E % 1" %% " % +
% % * % ) ! %% " %) %
* * * | * % * %

+ % (% !'1 ) 84 [29" -0+

%

+

2






Taetle R, Honeysett JM, Trowbridge 1S. Effects of anti-
transferrin receptor antibodies on growth of normal and
malignant myeloid cells. International Journal of Cancer 32:

343-349, 1983.

Taetle R, Rhyner K, Castagnola J, To D, Mendelsohn J. The role of
transferrin, Fe, and transferrin receptors in myeloid leukemia
cell growth: Studies with an anti-transferrin receptor
monoclonal antibody. The Journal of Clinical Investigation 75:

1061-1067, 1985.

Tavassoli M, Kishxmoto T, Soda R, Kataoka M, Harjes K. Liver
endothelium mediates the uptake of 1ron-transferrin complex by

hepatocytes. Experimental Cell Research 165: 369-379, 1986.

Taylor MRH, Gatenby PBB. 1Iron absorption in relation to
transferrin saturation and other factors. British Journal of

Haematology 12: 747-753, 1966.

Taylor C, Rogers G, Goodman C, Baynes RD, Bothwell TH, Bezwoda
WR, Kramer F, Hattingh J. Hematologic, iron-related and acute
phase protein responses to sustained strenuous exercise.

Journal of Applied Physiology 62: 464-469, 1987.

Ter 1, Makino Y, Kadofuku T, Kanamaru 1, Konno K. Increase of
transferrin receptors 1iIn regenerating rat liver cells after
partial hepatectomy. Biochemical and Biophysical Research

Communications 121: 717-721, 1984.



% D' +# 1 1 % 1% % ! %%
* + * 0% %)
+ $ (% !5 % %
$ ) 94 8/2,<" -+
%% (" ' 1+ * G '% % )
%) % % I % $% * +
% (% ! <4 -2," -+
%% (" ' 1" 5 % &+ E %
%* + % (% ! <4 0<' -+
%% (" 5 % &" " " ' 1+
%) % +(% !5 ) 04 9-:2
88" -+
%% ("5 % &" " "t 1+
! E 2 *10%% + $
(% !1 ) 04 98<29,8" /+
% %" %) " 1% + I % * |
I % * %+ 1* ) 4.02:." -+
%"'% ) " & + % %!
% %% % * %4 ' 2% * %
+ (% !5 % ) 04 98<29,8" -0+






normal and inflamed gastric mucosa. Gastroenterology 86: 402-

412, 1984.

van Bockxmeer FM, Hemmaplardh D, Morgan EH. Studies on the
binding of transferrin to cell membrane receptors. In:
Crichton RR (ed). Proteins of Iron Storage and Transport 1in
Biochemistry and Medicine. Amsterdam: North Holland Publishing

Company 111-119, 1975.

van Bockxmeer FM, Morgan EH. Ildentification of transferrin

receptors in reticulocytes. Biochimica et Biophysica Acta 468:

437-450, 1977.

van Bockxmeer FM, Morgan EH. Tranferrin receptors during rabbit
reticulocyte maturation. Biochimica et Biophysica Acta 584:

76-83, 1979.

van Bockxmeer FM, Yates CK, Morgan EH. Interaction of transferrin
with solubilized receptors from reticulocytes. European

Journal of Biochemistry 92: 147-154, 1978.

Vandewalle B, Granier AM, Peyrat JP, Bonneterre J, Lefebvre J.
Transferrin receptors iIn cultured breast cancer cells. Journal

of Cancer Research and Clinical Oncology 110: 71-76, 1985.

Van Snick JL, Masson PL. The binding of human lactoferrin to

mouse peritoneal cells. The Journal of Experimental Medicine

144: 1568-1580, 1976.



7 (" "1% (+ $ % !

I %% * % ! ! +
(% !'E*% 984 8;.2,8.9" 9+
7 1" "1% (+ M1 1%%
1% % @ B %
1% * % Il + 4 5%
@B+ % I % % ) % *% %
+ % 4 % 1 )5 * 992
o< [+
7 01(" %l'H" + ) )
! %% * % % * )
% 1% ! % %% + ( %
E* % 94 20" A+

77)1'"76 ()" %& %% %

4 % % +? % % (% !
E* % ) 84 2. A+
7)" % "1 %1 ("11 "D% )% + %
$ ! 1%% " H *% E % "
! 2*% I % + 5 5

<4 ,0,2<8" -9+

7 % 6"$ I1"( 1+E) % 2

% % %* 4 % % ! %






Wang CS, Chan Wy, Kloer HU. Comparative studies on the chemical
and immunochemical properties of human milk, human pancreatic
juice and bovine milk Jlactoferrin. Comparative Biochemistry

and Physiology 78B: 575-580, 1984.

Wannemacher RW Jr. Key role of various individual amino acids 1in
host response to infection. American Journal of Clinical

Nutrition 30: 1269-1280, 1977.

Ward JH, Jordan 1, Kushner JP, Kaplan J. Heme regulation of HelLa
cell transferrin receptor number. The Journal of Biological

Chemistry 259: 13235-13240, 1984.

Ward JH, Kushner JP, Kaplan J. Regulation of HelLa cell
transferrin receptors. The Journal of Biological Chemistry

257: 10317-10323, 1982.

Ward JH, Kushner JP, Kaplan J. Transferrin receptors on human
fibroblasts: analysis of receptor properties and regulation.

Biochemical Journal 208: 19-26, 1982.

Ward WR, Kurnick JE, Pizarczyk MJ. Serum level of erythropoietin
In anaemias associated with chronic infection, malignancy and
primary haematopoietic disease. The Journal of Clinical

Investigation 50: 332-335, 1971



& %% 6 $ (51%! + ) 1 %

% * % 6<, % ) +
(% <4 00,/2000:" -9+
& (" "1 + % E*%

% 1%% % *%4 $ 1% % !
%*)+5 % ) .4 <9<2<9-" O+

& (" "1 + !
C2 %% 4 % E*% ' % %% %
% *% %*) ! % % $ %'
% 0<,./+ (% ! ) <94 0-<20-" -+

& %) + ! % + % (%

15 % <84 ,9.:29-8" -+

& %) + % '+ % ) $' 94 92"
A+

& %) + % ' )4 | ) !

* o+ ) $' A ;280" -9+

& %) + I % ! * o+
(% !' % ) A4<.2<9" -+
& ("D% (+ * ) ! !

! 4 % % %$$ + % (%

7 % % % 99 ,<82,<" <+

%%

%

* %






lactoferrin reflects granulocyte activation via complement in
burn patients. The Journal of Laboratory and Clinical Medicine

103: 284-293, 1984.

Wolach B, De Board JE, Coates TD, Baehner RL, Boxer LA.
Correlation of in vitro and in vivo effects of gold compounds
on Jleucocyte fTunction: possible mechanisms of action. The

Journal of Laboratory and Clinical Medicine 100: 37-44, 1982.

Wolosky BNRNJ, Fuller GM. Identification and partial
characterization of hepatocyte-stimulating factor from Hleukemia
cell lines: Comparison with interleukin-1. Proceedings of the
National Academy of Sciences of the United States of America

82: 1443-1447, 1985.

Wolstenholme GE, O"Connor M (eds). Ethics i1n medical progress.

London: J and A Churchill, 1966.

Wood DD. Purification and properties of human B cell-activating
factor. 1. Comparison of the plague-stimulating activity with
thymocyte stimulating activity. Journal of Immunology 123:

2395-2399, 1979.
Wood DD, Cameron PM. Stimulation of the release of a B cell-
activating factor from human monocytes. Cellular Immunology

21: 133-145, 1976.

Wood DD, Cameron PM, Poe MT, Morris CA. Resolution of a factor



% * 2 % %

* 1%  $ % 6  + 5 %
) 04 .2-" A+
&% + % 1%% + 55 % % 84,/,2
089", -/-+
&% "5%)) (& Y n ot (4
% 1,2 *Tl1%% + 84 .02
<<" -0+
& 63" & 51+ %) | % 10%0% 2 %
x| 1% 60 * + (% )

5 % 0,4 ,;.<92,:.</" -:+

& % (" 1% (" % 5" O (+ %
™+ ) )% % * )

* % 1 % ) 1 %%+

(% ! ) <04 <,902<,9." -9+

& (B5+ % '%% *I % $ % %*) +
% (% 1 ) <4 J209" A+

3 " 53" 5% 1+ 5 ! !
)% + % ( % I'5
) 4 0.<20-8" -+






% 1%

% (% !1

(" %E

% 1)%

$ *%
-2-0" -+

(" % 5"

+ %, |
)% 2
0+ (% !5

1% |+
! + (%

HA 082;<, 9+

1% " I

% 1" #

% * )

*

A GO

2

"6% " % "& %

)

10"

S D T B

) 84 9/-29-8" -0+

I %%

% * ) 2 )

$% +

' %

) 8 %)

" ,:02,.<" -+

%% ' %
' % %

( % !
-8+

*%

%*

5

% %



