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Introduction

Cyclosporin A (CyA) Is a unique, powerful immunosuppressive
agent of fungal origin. Cornpared with conventional immunosuppressives
CyA lacks myclotoxicity “destruction to bone marrow™ (L.aupacis et al.
1982). Tt represents the first of a new generation of immunosuppressive
agents that are capable of selective rather than broad-spectrum
tmmunosuppression (Miach 1986). CyA not only acts on T-lymphocytes
and reduces thew production of lvmphokines, but also affects I-helper far
mere than T-suppressor celis, resulting in a net imbalance in favour of
suppressor action or immunosuppression (Lawpaeis ct al. 1982, Daley and.

Wysocki 1984).

Being intreduced in immunosuppressive protocels, CyA has been
shown to have a profound effect on clinical transplantation worldwide,
not only in terms of improved organ and patient survival bul also in

improving public attitudes towards transplantation (Holt et al. 1994).

Although CyA appears to be beneficial in the treatment af a wide
variety of disorders, its use might resalt in a number ﬂfighi,de effects. The
mest  important  of these are  the nephrotoxicity, hepatotoxicity,
neurotoxicity, hypertension as well as gingival hypertrophy (Kahan
1989). Tnterestingiy, many of these side effects were thought to be
reversible. Some authors repeorted that these side effects are reversible
after drug withcrawal (Powles et al. 1980, Laupacis et al. 1982). On the
other hand Myers et al. 1984 ¢laimed that when CyA was given at high

dosage it could induce severe irreversible nephrotoxicity in heart
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rransplant recipients. After cessation of its long term therapy, CyA has
been shown to be stored in fat, fiver, lung, spleen as well as lymph nodes,
slowly redistnibuted imto the blood and maintained a low serum
concentration for an unknown length of time before the drug would be

completely eliminated from the body (Atkinson et al. 1982).
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Review of literature

The Immunosuppressive qgents:

Modification of the immmne function by pharmacological agents
emerges 28 a major arca of therapeunus. Immunosupprcss;i?e drugs acl on-
vatious components of the .mmune system causing selective inhibiuton
and suppression. Drugs used ior this purpose include corticosteroids
(mﬁinly, precnisonc and prednisolone), azothioprine and more recently

Cyclosporin A (Seymour and Haesman 1958).

[mmunosuppressive agents are used as an anticancer drugs as well
as in treatment ol some autolmmune diseases (Spreafico end Anaclero
1677, Schniden and ievamisole 1981). Recently, many of thesc
i munosuppressive agents have been used widaly to prevent ransplant

rejection following organ transpiantation (Seymour and Haesman 1988).

C_y::fasparin B {Cyﬁ[):

CyA is a novel powcrful immunosuppressive™agent of fingal
origin. {ts main effect 1s directed against the T-helper cells. Thus, CyA
represents the first of a new generation of immunosuppressive agents that

are capable of selcctive rather than broad-spectrum Immunosuppression

{Miach 1986).

Alier being discovered by Barel at Sandox laboratories in 1972,

CyA was thought 10 become eoxtremely valuable in prevention of
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trarsplant rejection as well as in treatment of some autoimmune diseases

(Laupecis ct al. 1982},

Structure and pharmacoKinetics of CyA:

CvA i3 a cychie endecapeptide, composed of 11 amino acids of
molecular weight 1202.6 D. It was obtained from the fermentation broth
of two fung), Trichoderma polysporum and Cylindrocarpon lucidum
{Borel etal. 1977). Commercially, CvA is produced as a metabolite from
submerged cultures of the fungal specics Tofvpociadium inflatum Gams
(Borel et al. 1976). lts peptide is neutral, rich in hydrophobic amino acids,
and thus insoluble in waler, but soluble in lipids and in many other
organlc solvents “(Bcrref 1591). Being extremely lipophilic, CyA doesn’t
dissolve readily in standard intravenous preparation, however, Sandoz has
produced an mtravenous preparation of CyA that contains Cremophor as
solubilizing agent {lLaupacis et al. 1982}, After its oral administration,
CyA is absorbed from the gastreintestinal tract with marked individual
varlalions. Peak plasma concentration oveurs afler 3-4 hours, and the drug
has & serum half-life of between 17-40 hours (Beveridge et al. 1981).
CyAis extensively metabolized in the fiver and most of its metabolites
arc excreted via the bilz ducts inte the fasces. Only 10% alf:its metabolites
are eliminaled through the kidney {Button and Palacios 1982). To
maintain immunosuppression, oral therapeutic doses of about 10-20
mg/kg body weight/day that result in a serum concentration of berween
100-400 ng/ml are required (Atkinson ¢t al. 1982, Laupacis el al. 1982).
CyA has little effect at serum concentrations below 100ng/ml and patients

usually exhibit significant side effects at serum concentrations greater

than 400naz/ml {Laupacis et al. 1982).
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Mechanism of nction:

CvA exerts its therapeutic effect on u speciiic component of the
immune system, while sparing the remainder. This actior i3 unlike all
other known immunosuppressive agents which affect the entire lmmune

system {Daley and Wysocki 1984),

Bunjes et al. 1981 and Botton and Palacios 1982 reported that CvA
exerts its seiective imrﬁum}supprcssive etiect in at least three different
ways. T'irstly, it inhibits the activation of macrophages and therefore
interferes with the synthesis of interleukin-1. Secondly, it inhibits the
synthesis of inferlevkin-2 as well as production of interfeukin-1 receplors
on the surfaces of T-helper cell. Finally, it prevents tke production of
interleukin-2 receptors on undifferentiated T-cells and theretore blocks
the production of more T-helper cells, T-suppressor cells and T-kiiler

cells.

Thus, CyA  appears to be selective {n its action on T-lymphocytes,
T-suppressor cells seem to be resistant to Cy A, whereas T-killer ard T-
helper cells are sensitive. These differential effects ok CvA oﬁ various
subsets of T-lynmphocytes perlains to its selective cell biﬁaing propertics
(Hess and Colombant 1987). It has been postulated that resistance or
sensitivity of  T-lymphocytes to CvA may be related to the proporticnate
nlracellular concentrztions of calmedulin {a 17 KD calcium dependant
protein} and cyclophilin (a 16 KD protein) (Hess and Colombani 1987).
The binding of CyA to hoth of these proteing 18 calcium dependant
{Colombani et al. 19835). Although the function of cyclophilin is

unknown, calmodulin binds to- CyA within  T-lymphocytes and is



