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The p itm on of Cysi MM ed by the amount of t w released Q‘y
i a

).

Lo {
md 5 t()llwwui by a phenomenon called tolerance or h wp(mw Livi W (Stewar
1979). Cys are not stored in producer cels but may function as inducers of H'u.,u
own production. The amounts produced by cells are minutious ﬂm{ m» activity
rmg of tissue. The activity can 1 be

)
of Cys per cell is h‘g ST o TO-1 maol pe
[

potentiated or miti i ﬂw ME r Cys funclioning as enhancers or antagoni 158,
In consequence, tﬂw 2l m“,w v of Cys ckiv oscillate between stimulation
and inhibition f EJl At ‘Ev

H"m mechanisn MM inc m ion munf s far from clear. In addition to the
mediating role of cell ]1 ors interacting with the mduwn several mw%
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inhibitors of cw‘:lmc‘wwg : : uuMwm { aspi i ﬂmm thacin ete) enhanced the
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It is noteworthy that in the 3’untranslated region of TNF-gene (and in GM-
CSF and IL-1 gene as well) a stretch of T-A exclusive construct was found
consisting of octameric pattern “TTATTTAT” (in mRNA the corresponding
UUAUUUAU) which is uncommon in animal genes and/or products. The
octamer is of interest because it might be involved in regulation of instability of
Cy mRNA in general (Beutler, 1990).

TNF synergizes with IL-1 and IFNs but not all TNF activities are inflamma-
tory or destructive for tumor cells. Small quantities of TNF may have a stimula-
tory effect on cell-growth which may, or may not result from the direct effect of
TNF (Griffin and Lowenberg, 1986 etc).

2. Cytokines with dose dependent cytotoxicity (Interleukin-2 (IL-2), Interferons
(IFNs), Interleukin-6 (IL-6))

The toxicity of several Cys for man may be the consequence of therapeutic
overdosing. To such Cys belong the interleukins (ILs) and interferons (IFNs).
IL-2 is a member of the interleukin family comprising about 9 members. They
were formerly called “immune hormones”. The ILs share a similar genomic
structure and a molecular size of 15 to 20 M,. (By similar criteria also the CSFs
can be included in this group.) As the majority of other Cys, IL-2 is normally not
present in the blood or urine. It acts on the cell via receptors that consist of two
peptide chains, 55 and 75 M,, respectively. However, the further steps in its
biochemical pathway remain unclear. Neither cAMP nor the phosphoinositol
catabolic products seem to be operative in IL-2 activity (Smith, 1990). While the
resting T- and/or B-cells are devoid of IL-2 receptors, NK-cells express constitu-
tively the heavy chain (M, 75) of receptor. (The monocytes were controversial in
this respect.) As can be expected for small proteins in general, the half life of T1L-2
administered to animals is short, about 25 minutes. It is eliminated from the
organism predominantly by the kidney.

After antigenic stimulation, IL-2 initiates the proliferation of stimulated T-
and B-lymphocytes and determines, in this way, the development and duration
of the immune response. In addition, IL-2 stimulates the T-cell cytotoxicity,
generation of IgM molecules abd the secondary immune response.

IL-2 was so far successfully used (alone or with LAK cells) for treatment of
diseases with a depressed specific T-cell immunity (leprosy, immunodeficiencies
of various provenience) (Rosenberg et al., 1987) However, IL-2 can be used also
for an antigen-specific immunosuppression when the enhancud activity of
immune mechanisms treatens the patient. This may occur after organ transplan-
tation, in autcimmune diseases etc. In such cases, also I1.-2 analogs, or, anti-IL-2
antibodies could be instrumental.

In dose dependency, the gravity of IL-2 toxicity in patients did not differ from
the gravity of symptoms observed during application of IFNs and/or some other
Cys. This raises the problem of adequate therapeutic doses of Cys in man. Some
therapeutic trials, especially in veterinary field, suggested that large doses i. e.
exceeding 3 X 106 units (per about 70 kg) were not more effective than
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such IFNs exerted a negative immunoregulatory affect in the organism leading
to disturbances in Cy and Ig production as well as in hypothalamic-pituitary-
adrenal (HPA) axis.

Atypical IFNs were found in several autoimmune (systemic lupus erythema-
tosus, psoriasis, Behcet’s disease etc) and chronic diseases (cancer, Down’s
syndrome, AIDS etc). Several interpretations of acid-and thermolability of IFN
alpha were published meantime (Yee er al., 1989; Capobianchi er al., 1991).
However, other studies pointed out that the “atypical” IFNs can be also found in
“normal” leukocyte IFN preparations obtained during the processing of human
leukocyte extracts (Chadha er al., 1985) or, in the blood of patients with acute
viral diseases (Green and Spruance, 1984) and, finally, as an artifact resulting
from testing mixtures of various IFNs which appear in the blood of patients with
autoimmune diseases (Minagawa et al., 1989). Recently, however, we arrived at
conclusion suggesting the possible identity of the “atypical” IFN alpha with the
IFN omega (Adolf, 1990; Kontsek er al., 1990). This preliminary conclusion
resulted from finding a cross-neutralization when the acid- and thermolabile
IFN (from leukocytes) was tested with anti-omega serum and vice versa. (The
IFN omega and the monoclonal anti-IFN omega antibodies were a gift of
Bender and Co., Wien, Austria.)

IFN alpha/beta proved effective in treating viral diseases and malignancies
both in man and animals. The most impressive results were seen in hairy-cell
leukemia (over 80 %) and in chronic myelogenous leukemia (over 70 %). In the
low grade lymphoma an about 65 % efficacy was registered (Quesada er al., 1984;
Talpaz et al., 1987). With regard to toxicity in man, it is noteworthy that in hairy-
cell leukemia both “standard” (about 3 X 106 units per m2) and “low” doses of
IFN alpha (Welferon) (0.2 X 106 per m2) proved effective (Smalley et al., 1987).
According to reports presented at the IInd International Symposium on Combi-
nation Therapies (Catania, Italy, 1992), the toxic side effects of chemotherapeu-
tic agents were reduced and the efficacy of therapy enhanced by combining
[FNs, IL-2, CSFs and/or thymic hormones with the chemotherapeutic agents.

3. The “harmless” cytokines (colony stimulating factors (CSFs))

Only minimal cytotoxicity was reported in human trials using haemopoietic
factors (CSFs) described by Bradley and Metcalf (1966). Presently, this group of
cell regulators consists of three myeloid and one erythroid cell growth factor.
They are: the Granulocyte CSF (G-CSF), the Granulocyte-Macrophage CSF
(GM-CSF), the Macrophage CSF (M-CSF) and, Erythropoietin (EPO). EPO is
a classical, long known cell regulator (1850) considered as a tissue hormon
produced in the kidney. Among CSFs, is long known also the Multi-CSF which
was recently included into interleukin group as IL-3 (Glaspy, 1989).

The basic task of Cys of this group is the continuous replenishment of the
myeloid and erythroid cell pool in the organism. They are also necessary for
normal functioning of mature blood cells. These functions can be considered as
physiological. A division of labor seems to exist among CSFs because, while G-,
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Conclusions

Systems can be viewed as integrated and mutually communicating structures
of components. In this sense, the Cy network in the animal organism can be
regarded as a sophisticated security system which guaranties proper functioning
of basic mechanisms of cellular growth and differentiation through specialized
peptides produced by a variety of cells in response to physiological and
pathological stimuli (Roberts er al., 1989). The efficacy of the Cy-system is based
on the abundance of its specialized components, dose dependent stimulatory
activity and, capacity to synergize, or, antagonize other regulatory molecules.
The quick release of Cys from the producing cell and the high per mol activity
suggest that the Cy network, along with hormonal, neural and immune systems,
functions as the fourth homeostatic system of the animal organism. As an
example of homeostatic regulation may serve the regulation of the growth
activity of various lines of stem cells in the bone marrow by several different
CSFs, the final differentiation of the growing pool of stimulated cells to maturity
by IL-6, and modification of functions and viability of mature cells by several
further Cys. Such system proved a reliable safeguard against the unexpected
collaps of various organs that may follow a sudden regulatory failure if the Cys
were solitary and in number restricted agents. Due to pleiotypic activity, the Cys
can exert various additional functions (such as anti-infectious, anti-cancerous
and/or immunoregulatory) by mechanisms of substitution, synergism and/or
antagonism. There is a wide range of both infectious (viral, bacterial, parasitic)
and non-infectious diseases (cancer, autoimmune disorders etc) that may
require Cy substitution and/or enhanced cooperation.

Despite of the fact that various Cys are presently available in purified
recombinant form, their exploitation in human and animal therapy still meets
difficulties. In the sixties, when several Cys were first used for treatment of
diseases, neither their purity nor the available amounts were sufficient for
controlled trials. Later, the unexpected “toxicity” hindered their evaluation in
man. It is note-worthy that the therapeutic trials as yet did not arrive at
a definition of recommended and/or safe doses for treating various diseases.
Some results of therapeutic trials suggested that satisfving therapeutic results
could be obtained with doses lower than used formerly (Blalock er a/., 1980). The
present situation in exploiting Cys for the therapy was recently characterized by
Tomlinson (1986) as a period making the necessity to find a new technology for
successful application of Cys to human diseases decisive. The new technology
should (a) allow facilitated access of the used Cys to the diseased tissue, (b)
reach an effective concentration in it. and (¢) by convenient timing. avoid the
inactivation of Cy by potential antagonists present in tissues (Bocci, 1978). As
Moore (1991) reminds us, Cys in the organism resemble presently an orchestra
with known instruments but unknown way for producing the symphony plaved.
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