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Introduction and Aimcof the Work -1 -

INTRODUCTION
AND AIM OF THE WORK

in spite ol the wide classitications of the histopathological studies in
nephrotic syndrome, no one can predict which type of nephrotic patient will
respond {o steroid leading to blind chinteal tnal and error of steroid therapy
m most of them. Moreover, renal biopsy 1s nol feasible, practical or contra-
indicated 10 many cases of N.S. A scarch for other markers that can
withstand the use of renal biopsy, including a marker for diagnosis and

prognosis 18 nceded (Schnaper et al., 1985).

Interleukin-1 - (11.-1) derived from macrophages 1s responsible for
prohiferation  of cytotoxic T-cell (a step whieh is blocked by corticosteroids)

(Aune et al., 1984).

[1.-1 scems Lo be non-specilic and miediates several components of the
systemic acule phase responsc. 1t aftects several non-leukocytic targets
such as the hver, pancreas, bone, cartilage, muscle, synowial fibroblasts and

bram (Dinarelio, 1984).

Thus, the am ol this work is to estimate interleukin-1, which is
blocked by steroid, i nephrotic syndromme patients with diflerent histo-
pathological types before  and after steroid treatiment correlating the results

with chinical and Taboratory data.
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Revieww of Literature - 2 -

INTERLEUKIN-1

Production of IL-1 :
hterleukin-1 was orgially defined as a lymphocyte-activating factor

(1.AF) produced by monocytes or macrophages (Aarden, 1979).

Stimulants of IL-1 :

‘The discovery of 1L-1 activity has provided support for the hypothesis
of Allison and Davis (1971), that adjuvants affcct the inmmune system by
stimulating macrophages to produce and release T-lymphocyte activating
mediators, many of the agents which mncrease H.-1 production are well
known adjuvants, such as lipopolysaccharides (LPS), or components of

mycobacteria (PPD) and muramyl dipeplide (Gery and Waksman, 1972).

Mode of action of IL-1 :
An clevation w cyclic GMP was found by Karz et al., (1978) in rat

lymphocytes incubated with rat 11.-1.

[1.-1 may merease the number of antigen binding sites and change
membrane flurdity on murine lymphocytes (Lonai and Steinman, 1977).
The major pathway by whicl I1-1 may serve as a mediator of the inimune
response scems to be related to its capacity to stimulate the production of
H-2 by T-lymphoceytes. This function was suggested by Farrer and Koop-

man (1979) and was cstablished by other studies.
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Studics  have mdicated that the expression ol H.-1  effect on
Ivimphocytes depends essentiafly  on s capacity to induce 1L.-2 production.
11.-2 s assumed te mediate the expansion of Iymphoceyte clones following

antigeme stunulation (Gilles et al., 1980).

Relationship between production and release of IL-1 :
Studies have indicated that,  extracelular IL-1 activity and the total

IL-T production are not necessarily directly related. The first demonstration

of a dissocration between the production and release of 1.-1 was teported by

Unanue and Kiely (1977) by unstimwlated cultures of muring macrophages.

[L.-1 1s known to play an nmportant role in mumunoregulation and
inflammatton. ‘This mediator has been shown Lo have a broad spectrum of in
vitro as well as s ovive activities,  Accordingly, [L-1 not only activates
thyimocytes and lymphoeytes but also stimulates granulocytes, fibroblasts,
osteoblasts, hepatocyles, smeoth muscle cells and may  cause fever

(Dinarello, 1984).

-1 has  Dbeen known by many names, cach one reflecting a different
brological property, Tor example, it had been described for its ability to
produce fever (endogenous pyrogen activity), induce acute phase changes
(leukocytic endogenous mediator), stimulate synovial cell prostaglandin E;
and collagenase release (imononuclear cell factor), augment mitogen and
antigen 1esponses in B-cells (I3-cell activating factor), activate T-cell and
induce 11,-2 and H.-2 receptors (lymphocytle activating factor), induce

cartilage breakdown (catabolism), itiate muscle  proteolysis (inuscle
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proteolysis inducing  factor) and stimulate  bone resorption {(ostcoclast

activatiirg factor) (Dinarelio, 1986),

Structure and molecular biology :

-1 15 a protein Factor,

In late 1984, two forms of 1L-1 had been cloned, and the complete
ammo acid sequences were described. Clonmg of two distinet humnan [L-1

termed [L-1 «w and 1L-1 f§ have been reported (March et al., 1985).

H-1 w s hemalopoietic and potentiates the proliferation effect of
GM-CSE on mmumature bone marrow. [1-1 i protects granulocytopenic mice

against Iethal Pscudomonas mfection (Furutani et al., 1985).
Monoclonal anti-IL-1 :
Several heterologous  antisera which bind to difTerent IL-1 molecules

and block their biological activities have been described (Mizel et al., 1983).

Koch et al., (1986) were able to develop a monoclonal antibody

wineh neutralizes 11.-1 activity and bind 1o both of the human 1.-1"s,

Mortcover, 1t has been shown  that the antibody was also capable of

blocking the biological activity of murine 1L~ (Luger et al., 1986).

There are similar antigenic  determinants present on both [L-1 « and

IL-1 3 and the region responsible for the biological activity of 11.-1
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molecules appears 10 be located close to this part of IL-1 molecule. The
hypothesis that Ho-1 « and -1 [3 share a common active sile 1s also suppor-
ted by a finding showing that appareatly there s only one high affinity

plasma membrane receptor tor both 1L-1 « and -1 3 (Dower et al., 1983).

Effect of IL-1 on immunocompetent cells :
[L-1 elaboration is important i B and T-lymphoceyte differentiation
and prolhiferation, Iymphokine elaboration, and antibody production (Thiele

and Lipskey, 1982).

Prostaglandins as endogenous mediators of IL-1 produc-
tion :
The production of IL-1 by phagoceytic mononuclear cells may be a

fundamental ¢vent in the nitiatton and maintenance of the inunune responses

(Kunkel et al., 1986).

H.-1 causes the release of prostaglandins from a variety of cells,
including  fibroblasts, chondrocytes, monocytes and vascular endothelial
cells (Dinarelto ef al., 1983). Indeed, many of the activities of 11.-1, such as
fever and inflammatory activities, arc finked to stunulation of PGE; release

{Goodwin and Ceuppens, 1983).

Kuunhel er al., (1986) and other investigators reported that PGE,
inhibit expression of [L-1 activity by the monocyte and suggested that 1L-1,
as  classical hormones, can regulate s own production through a sclf-

induced inhibitor PGI:,.
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Prostaglandins  exhibit suppressive eflects on several steps of immune

responsces 1 vitro (Goodwin and Ceuppens, 1983).

The inlubitory effect of PGl on IL-1 expression may indirectly
mfluence the T-cell as -1 augments expression of [1.-2 activity (Knudsen

et al., 1986).

Role of interferon-y and u in IL-1 synthesis and secretion :

IL-1 is produced m the body primarnly by mononuclear phagocytes.
Muayernik et al, (1984) demonstrated that human biovod monocyles cultured
i viero diflerentiated nto macrophages and lost the capacity to secrete [L-1]

in response to endotoxin lipopolysaccharides (LPS).

Howeser, Mag et al., (1985} rcported that 1L-1 synthesis and
seeretion of human i virro macrophages were profoundly influenced by
IFN-y.  Addion of TFN-y re-induced IL-1 seerclory potential, while with-
drawal of [FN-y at anytune from cultures resulted in gradual loss of macro-
phage 11.-1 sceretory capacity, In contrast to the distinct effect of IFN-y, the

role of TFN-oom T~ synthesis and scerction is not ¢lear.

Interleukin-1 as a cytokine inducer :
Billian (1987) showed that human 1L-1 has the potential to induce

human interferon-f3  and a granulocyte-macrophage stimulating factor (GM-

CSI).
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The TEN-f-inducmg eifect was confinmed with purified preparation of

recombitant-DNA-derived preparation of both IL-1 «and 111 3.

Some of the activitics of 1L-1 are shared by other cytokines, The
previous experimtents emphasize  the possibility that sonre of these resemb-
fances between Ho-1 and other cylokimes may be due to ability of 1L-1 to
induce these substances m the assay  system used (Bellanti and Rocklin,

1985).

Multiple biological activities of recombinant 1L-1 :

The two forms of [L-1 have been expressed i bacterial and mammal-
tan cclls, and recombinant forins of [L-1 were made available. Recombinant
-1 of either form induces the same broad spectrum of biological responses

which had been reported for 1L-17s purified from cuptured cells (Dinarello,

1985).

Biological activities of recombinant human 1.-1 (Dinarello, 1986).
Invivo:

—  Fever i mice, rats, rabbils and guinea pigs.

- Hypozincemia, hypolerremia,

- Neutrophiha.

- Slow wave sleep mduction.

— Hepatic acute phase protein synthesis.

— Increased survival rate in nmmunosuppressed mice.

Increased bacterial clearance in immunosuppressed mice.
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Increascd cortisone levels inmice and vis,
— Increased ACTH tevels in miee and rats.

—  Accumulation of ncutrophdls i tissucs.

fnnvitro
—  Chemeotaxis of lyvinphocyles, monocytcs.

- Increase 11.-2 receptors and increased 11.-2 production.

!

Synergrsm with 11.-2 in natural kiiler cell assay (I Tuman).

[

Prohferation of dermal fibroblasis.

!
i

Induction of fibroblast and endothehal GM-CSE activily.

— Induction of endothehial cell procoagulant activity.

Induction of human endothelial cell neutrophil adhesion.

—  Production of PGE; in dermal and synovial fibroblasts.

Production of PGL it human endothelial cells.

1

Decreased hepatoeyte albumin synthests

— Increased neatrophil and monocyte thromboxane synthesis.

I

Degranulation of human basophils (histamine release).

Cytotoxie for human melanoma cells.

Cytotoxic for human beta islet cells (insulin producing).
- Increased collagenase from hatman synovial ftbroblasts.
~ Increascd collagenase trom chondrocytes.

- Increased bone resorption.
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Some effects of IL-1 :
Acute phase response :

One of the primary responses to infection, njury or innmumization, 1s a
pronounced  local  inflammatory response i which the accumulation of
mononuclear phapocytes rapidiv takes place. There are widespread meta-
bolic and endocrmoelogical  abnormatities - human undergomg such a
FCSPONSe. Together, these changes are {requently termed acute phase
response 1t 1s now clear that many components of the systemic response,
both clnical as well as laboratory changes, are due to the actions of JL-1 on
several target tissues  These melude systemic symptoms  such as fever,
gencralized myalgia and arthraigia, headache, lassitude and even sleepiness

tDinarello, 1986).

Onc of the most dramatic cffects of 11-1 1s its ability to induce
hepatocytes (o synthesize a spectrum of acute phase proteins, these include
C-reactive protein, complement components and vartous clottmg factors. At
the same time, atbumm levels appear to deercase. 1L-1 also regufates the

transcription of coltagen lcading to mercased synthesis (Canalis, 1986).

Lain :
[L-t-mducing prostaglandin I (PG, from muscle, fibroblast, and
synovial cells suggests that pamn symptoms are bkely initiated by imncreased

levels of H-i (Dayer ef al., [986).

Steep disturbances :

Sleep  distnrbances bave been reported e patients during, various
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