
.,

I

(

...~
THE INTERACTION OF RAT.TRANSFERRIN WITH THE LIVER

, .......
WITH SPECIAL REFERENCE. TO THE GLYCAN OF

TRANSFERRIN
\

/

" ,

©
By

JOHN ROBERT RUDOLPH, ·B.Sc~, M.Sc.

-"\

A Thesis
",

.'

Supmitted to the School of Graduate ~~pdies

in Partial Fulfilment of the Requirements

for the Degree

Doctor of Philosophy

McMaster Unlverslty
-~ ._-_ .. _~.- ~

November, 1988

........



~.

f

.'

-

•

II

..,'

THE INTERACTION OF RAT TRANSFERRIN WITH THE LIVER

\

.',



I'

DOCTOR OF PHILOSOPHY ~1~)

(Medical Sciences)

" ..-::::' .

McMASTER UNIVERSITY
Hamilton, Ontario

TITLE: The Interaction of Rat Transferrin with the Liver
with Special Reference to the Glycan .0£ Translerrln

,':

AUTHOR: John Robert Rudolph, B.Sc. (University of Toronto)

M.Sc. (Univeraity of Toronto)

SUPERVISOR: Dr. E. R~goeczi

NUMBER OF PAGES: xxi, 412

"
(

".

11

f



ro;'

..,.
c1 •

(ABSTRACT)

Rat transferr in' (RTf) was used to study the

interaction of ,transferrin' (Tf) with the liver, with

special ·re'ference to the c;lycan of Tf.

Iron uptake from .Tf by. cells is believed to occur

by Tf receptor (TEa)-mediated endocytosis'., Results from
"

the present studies revealed that over a large range of,
~ . . .

competing diferrlc RTf concen~rations, a constant

percentage of iron is uptaken from RTf by the liver in

~, and by hepatocytes 1n vitro. Hepatocyteswere
"

found to contain -129,000 TfR/cell with -40\ expressed on

the surface as estimated by both a polyclonal anti-TfR
\.,-

antiserum, produced as part of this thesis work, and a
.,.

monoclonal anti-TfR antibody. On the basis of this

estimate it was calculated that TfRs are not present in
• ,r."

sufficient quantities to account for the observed uptake

of iron. Studies of uptake and release of polyvinyl-
l

pyrrolldone (PVP), RTf, and iron (as diferric Tf) were

carried out In suspended hepatocytes. These studies

demonstra~ed that the most likely mechanism to account

for the results and to explain the iron 'upt~ke Is "mlxed

type" p~nocytosls. The. uptak"e of iron was found to be

modulated by the type. of glycan on RTf.
" .

On ~he basis of qlycan.microheterogenelty, at

~ least six subforms of RTf are found to exist in rat

plasma. These subforms are'RTf-l, RTf·2·andRTf-3 as
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of the h~~ologous subform.

.~ ,

:

resolved by concanavalin Ai '-20\ of each isfucosylated
,

and -80\ non-fucosylated. (The presence of fucose was
. .

found to have no measurable effect on catabolic rate,
I

plasma iron dIsappearance or iron donation to liver in

~ or hepatocytes 1n vitro;) The slalylated subforms

have different hatf-lives (RTf-l>RTf-2>RTf..;.3) ,with RTf-l, .

being significantly lo~ger than "RTf-3. Comparison of

plasma iron disappearance and zates of iron donation to "

liver 1n~ suggested a trend (RTf-l>RTf-3>RTf~2) which

was reproduced and found to be significant. in studies

with hepatocytes: iron uptake by hepatocytes from RTf-l

and RTf-3 could be competitively inhibited by an excess

De~ialylation of the subforms,

(RAsTfs) signifi~antly redu~ed'the half-lives and altered

the order. (RAsTf-3>RAsTf-l>RAsTf-2) with RAsTf-3 being
..

significantly longer than RAsTf-2. The desial~lated

subforms were ~upe~i~onors of iron to the liver 1n

~. Studies to explain the enhanced rate of iron

delivery byRAsTf, discounted the possib1.l1ty of

differing rates of -iron release, "but allowed postulation

'of a synergistic dual receptor mechanlsm~ Results from

experiments with hepatocytes 1n vitro supported the

proposed mechanism. It Is concluded that subtle

dlfference~ in glycan structure can result In functional

differences between Tf subforms.
:r
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