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INTRODUCTION AND AIM OF THE WORK

INTRODUCTION

Cvtokines are naturallv occurring molecules that are
produced in the body constitutively or after induction. The
cvtokines play a key role in the complex network of cell
interactions that keev blood cell production within a normal
range. The activities of natural—cvtokines are mimicked by
recombinantly produced molecules. Both forms have been
characterized as regard to their ceilular production and their
in-vitro and in-vivo action on normal hematopoietic ceill

population. (Srcrmever éfrt_f.‘_, ¢5ga)

Some cytokines, especially the myeloid arowth factors
[e.a.: granulocyte-macrophadae colonv stimulating factor
(GM-CS8F), granulocyte-CSF (G-CBF), macrovhage-CSF (CSF-11.
interleukin-3 {iL-31. {(multi-C8F) and ervthropoietin (EFO11L.
have multiple therapeutic potentials for the correction of
breakdown in hematological cantrol mechanisms and
abnormalitie=s in cvtokine-cell interactions encountered with
in manvy hematological disorders. Recombinant human (R hut
GM-CSF and G-C5BF have keen successfully used in
myelodysplastic syndromes {(MD3), chronic and idiovathic

neutropenia, aplastic anaemia, malignancies, hairy cell




leukemia, chronic l¥ymphoovtic leukemia and other
lymphooroliferative disorders (Broxmever et al., 1§92i.
Additionally, R hu-IL-3 therapy enhances the proliferation of
multi-potential and lineage-restricted progenitors when used
in aplasti¢ anaemia., MDS and bone marrow failure {(Ottmann et
al.. 19290'. Meanwhile, R hu-EPD 1s efficacious in correcting
anzemia of end-stage renal disease, in preventing
chemotherapy-induced anaemia and in improving anaemia of MDS,
apiastic anaemia and anaemia of ﬁaliqnancy {Pippard et al.,

19923,

In autologous and alloaenic stem cell transelantation.
K hu growth tactors mavy be used either - to expand
stem/progenitor cells in-vitro, or to accelerate delaved
engraftment {Masacka et al., 1990). Moreowver. the CSFs are
being used to accelerate recovery of blood celis after high-
dose chemotherapy (Gianni et al., 1990%. to shorten the time
intervals between chemotherapy administration to patients
{Vadhan-Raj et al., 1950) or to enhance the oroliferation of
leukemic cells increasing their susceptibility to cycle-active
cytotoxic agents and reducing their drug resistance {Cannistra
et al., 1991:. Additicnally. the metastatic spread of tumor
cells in certain animal models can be dampened by the

administraticn of cvtokines. especially when used in




cenjunction with other forms of therapv. Therefore. sinalyvy or
in combination with other cvtokines. or with the more standard
treatments of chemotherapy. irradiation or hone marrow
transviantation., cvtokines are beginning to make their mark as

important adiunct teo therapy (Broxmever et al., 1992%.

AIM OF THE WORK
The aim of the vresent work is teo review and evaluate the
clinical applicaticons of avaiiable hematopcietically active

cytokines. both in-viwveo and in-vitro.
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REVIEW OF LITERATURE

HEMATOPOIETICALLY ACTIVE CYTOKINES

Cy¥tokines are mnaturzlly g¢ocurrinoe molecules that are
produced in the bodv constitutively or after induction. The
cytokines have manvy biclogical activities on cell processes.
as they stimulate. enhance or suppress the preoliferation and
differentiation of hematopoietic stem and progenitor cells
{Brﬁxmeyer, 1990%. The effects cof cvytokines can be mediated
through specific cytokine receptors on stem cells or throuah
receptors on non-stem/progenitor accessory cells {Broxmever et
al., 1992%. The preparation of laroge guantities of highly
purified recombinant cytokines has provided a basis for their
biclagical and physico-chemical characterization. Although
they are different in amine acids seguence. cytokines have a

number cof biclogical and physicochemical proverties in commen

{Trotta, 19%1..

Cyitokine receptors:

There is a family of cvtokine receptors [G-CSF, GM-CSF,
EPC, 1I1L-3, IL-4. IL-& and the pB-chain of IL-2] that is
characterized bv certain structural features includina four
conserved cv¥steine residues and a double tryptophane-serine 1n

their extracellular domains. This hematopoletic recepteor




