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ABD autologous blood donation

ADPKD autosoral dominant polycystic kldney disease
AIDS acguired immunodeflciency syndrome

Ara-C cytosine arabinoside

AmE Amphotericln B

BFU-E Burst-forming unlts-erythroid

cDNA complementary DHNA

CFU-C colony-forming units%;ulture

CFU-E colony-forming units erythroid

CFU-G colony-forming unlts granulocyte

CFU-GEMM colony forming unlts-granulocyte erythrocyte
macrophage megakaryooyte
CFU-GH colony-forming units granulocyte-macrophage

CFU-Meqg colony forming units-megakaryocytes

DNA deoxyrlibonucleic acld

EEG Electroencephalogram

E/M erythrold/myelsld ratic

EPOQ Erythrepoietin

FSH follitropin

q gram

GARG goat anti-rabbit 1gG

G-CSF granulocyte-colony stimulating factor
GHM-CBF granulocyte-macrophage colony stimulating factor
G-6P4 Glucose & phosphate dehydrogenase

Hb Haemoglobin

HbF
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. HIV human immuncdeficiency wirus

HLA hunan leucocyte antigen

IL-1 Interleukin-1

IL-3 Interleukin-3

IL-4 Interleukin-4

Kg Kilogram

LH ‘lutropin

MDS myelodysplastic ayvndromes

mg milligram

MRI Magnetic resonance imaging

mRNA messepnger RNA

Na Sodium |

FNH paroxysmal nocturnal haemoglobinurias
PW-CM Pokewveed-stimulated T-lymphocyte-conditioned medium
RIA radioimmuncassay

E-HuEFD recombinant human eythropeoietin

ENA ribonuclieic acid
TE testosterone
TSF thrombopoiesis-stimulating factor

WEHI -CH a mouse leukaemic cell-conditicned medium

English FPound
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Introduction & Aim of work

INTRODUCTION AND AIM OF WORK

The .Existence of an ervythropoietic feedback system
responsive to the tissue tension of oxygen was first
suspectéd by Dennis Jourdanet, a French physician who in
the 1860's practiced medicine in the highlands of Mexico. He
observed that the dark blood of his surgical patients was
thick and flowved slowly, and he suggested that there was a
connection Dbetween a low arterial content of oxygen and
thick blood. Subsequent studies by the famous Parisian
physiclogist, Paul Bert {(1B78), on the physioclogic effect of
low barometric pressure led to the hypothesis that decreased
arterial oxygen tension stimulated red cell production.
Supporting evidence came from the fact that many patients
with chronic pulmonary dlsorders or with right-to-left
shunts vere pelycythaemic [(Erslev and Gabuzda, 1979). Since
anaemia, despite normal arterial oxygen tensicon, 1is also
asspociated with increased red cell preoduction, it was
concluded that erythropoletic stimulation 1is caused by
tissue hypoxia due teo either a decreased oxygen tension or a
decreased oxygen content of arterial blood (Erslev and

Gabuzda, 197397).
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Introduction & alm of work

hormonal mediator of erythropoiesis ({erythropoietin) was
first suggested by Jacebson et al. (1%57), but £inal proof
came only recently with the finding within renal cells of

mEN& for erythropoietin (Schuster et al., 1387).

Exvthropoietin has been purified to homogeneity and the
gene which regulates its structure has been cloned. These
remarkable adwvances have allowed the development of an
accurate radicimmunoassay and production of erythropoietin

for therapeutic purposes.

Recombinant human erythrepoietin has been used

successfully in several clinical settings.

Trials in patients with end stage renal failure are
consistent (Winearls et al., 1986; Eschbach et al., 1987 and

2damson, 1989).

Other conditlons in which erythropoietin is being used
include anaemisa of prematurity, myelodysplastic éynﬂromes

and anaemia associated with HIV infections.

It has alsec been used for short term stimulation of
bone marrow prior to venesection for elective autclogous

transfusion {Surgencr, 1987}.
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Chapter 1

Physicochemical Properties of EPO
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Physicochemical properties of ERO

I. PHYSICOCHEMICAL PROPERTIES OF EPC

Chemistry of EPD

Erythropoletin 1is & glycoprotein of molecular welght
34,000 to 39,000. Both human and murine erythropoletin cDNA
have been isclated. The human erythropoietin coding seguence
entcodes & hydropheblic 27 amlno acid leader peptide followed
by the l&é5-amnlio acid wmature protein. The messenger mRNA is
encoded by at least 5 exons, and the protein backbone has a
relative molecular mass of 18,398. The terminal sialic acid
ot erythropoietin is regulred for full in wvive, but not in
vitro, bielogic activity. The human erythropoietin gene

resides on chromosome 7 {Powell et 3l., 1986},

Site of Preduction cf EFO

In 1957, Jacobson and Co-workers {Jacobson et al.,
1957} provided Iindirect evidence for the kidney being the
site of production of ervthropoietin. However, 1t took
almost 20 years of experimental work and debate to show that
this was indeed true and that hypoxic kidneys produce and

contaln ervthropoietin (Erslev, 1974 and Fried et al., 1581).
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FPhysicochemical properties of EPD

Using molecular probes for erythropoietin mRNA, several
investigators have pinpointed the synthesis in cortical
interstltial, perhaps endothellal cells (Lacombe et al.,
1988 and Koury et al,, 1988). Other investigators have found
some synthetic activity in tubular {Caxo and Erslev, 1%84)
and even glomerular cells {(Jelkman et al., 1983}). It is also
possible that several cellular elements are involved In  an
integrated process of oxygen sensing and erxrythropoietin

synthesls {(Jelkman et al., 1983).

& reduction in the amount of functioning renal tissue
gradually leads to a decrease in the capacity of the kidneys
to respond to anaemia with the production of erythropoietin.
However, 1t does not cease altogether, even in the anephric
individuwal {(Mathan et al., 1964 and Erslev et al., 1968},
because extrarenal tissues, especially and perhaps
exclusively the liver, have some capacity for erythropoietin

synthesis in response to severe hypoxia (Fried, 1972).

This production, whether originmating from hepatocytes,
kupffer cells, or endothelial cells, is responsible for
about 5 to 10% of total erythropoietin titres in plasma.
During foetal life however, hepatic erythropolietin

production is cf major importance for red cell production.
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