1 LLQ
ant i/

IMMUNOSUPPRESSIVE THERAPY IN RENAL
DISEASES

THESIS o
Submitted In Parrial  Fulfilment of (_ A

Requirements For The Master Degree
In
GENERAL MEDICINE

{ M. Sc. )

Presented By

Fadia Abdel Aleem Zahran
M. B. B., Ch.

SUPERVISED BY

Prof. Dr. Mohamed Sadek Sabbour

Praf. of Medicine

Prof. Dr, Laila Mohamed Osman

Prot. ot Clinical Pathclogy

Faculty of Medicine

Ain 8hams University

1980

Central Library - Ain Shams University



ACKLOWLEDGMENT

I wish to express my deep appreciation and sincere
gratitude to Prof., Dr. Mohamed Sadek Sabbour, Professor
of Medicine, Aln Shams University for his supervision,

encouragement and overwhelm advice through this work.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



1.
2.
3.
4a

6.
Te
8.

CONTEITS

Page

TMMINOSUPPRESSION sueesasoavessosassssnceases L
TMMUNOSUPFRESSIVE AGENT S easansancssenarvoseas L3
BEWAL DISEASZES (T IMMUNOLOGICAL FPATHOGENESIS. 47
PERSPECTIVES OF LLINCSUPFRESEIVE TIERAPY Id

HUMAY ISGUNOLGGICAL RENAL DISEASES,.seeses 83
SUMMARY OF FPRBSENT~DAY SITUATION AKD YROSTPECT

FOR THE FUTURE..eavacetsnnsnsassssvsssness 121
SUMMARY e evssassssassessssrsanssse-arassnsensee 126
REFERENCES s vnascvrovsvosssvsocsesassnseassas 138
ARARIC SUMMARY,

Central Library - Ain Shams University



CHAPTER ONE
IMMONOSUPPRESSION
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CHAPTER I

TMIONCSUPPRESSION

The conception of immmmmosuppression has come to the
fore recently., I? originated from the discovery of cer-
tain bielcoglical phenomena as allograft rejection, and at
the same time from the introduction of new synthetic and
natural drugs in the ireztment of cancer. It bhas since
appeared that most of these drugs, in addition fo their
antiproliferative action, frequently exert a remarkable

ection in immmopathologicel syndromes 8})

For several years after the features of allograft
rejection mere defined, it was assumed that this process
was one of naturets most powerful wezpons for preserving
the body's integrity. Only by severely crippling the host's
immune defence could this process be prevented.(i23)

The first clue that host death was not the requisite
penaity for allograft protection come from observaiions
that acceptance of sdult donor tissue could be induced in
Tetuses of newborn animals. Ag a result, it was suggested
that exposure of the fetus to donor tissue might similarly
confer protection persisting efter birth {o subsequent gra-

fts from the same donor but not those from otlhier donors.
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The hypothesis was.confirmed by injecting allogenie
lymphoid cells into mouse fetuses and subsequently demo-
natrating that tinese mice accepted grafts frowm the same
donors when they become adulté:Sf}t we s hopéd that a simi-
lar sequence of events, termed acquired immumologic tole-
rance, could be duplicated in adul¥® recipient of allografis.
The search Was‘stimula%éd for immmosuppressive agents or
techniques with which it miéht be feesible to induce acée-

ptance of allografts.( ?,'Qf}*7)

Immunosuppressive agents are precisely what {their name
implies: agents that wesken or abolish the immumologic res-
ponse. The term itself promises more than any such agent
has, in fact, achieved, Ain immunosuppresSsive drug or trea-
tment should theortiecally be one that inhibits the Immune
responge only and no other physiologic function., Unfortu-
nately, no therapy presently aveilable fulfills the require-
ments of this definition except perhaps certain preperation
of ALS. The irmunosuppressive action of all other agents in
common use is a by-product of some much more general toxie
influence that happens to affect, among many others, the
cells involved in the immmmnologic response. For this reason
immunosuppressive agents are dangerous, and their use at

present is only justified for life threating conditions . (123)

The activity of imrmumosuporessive agents can be related

to the cellular events involved in developing en imame
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(151)
respunsé} therefore, explanation of the detailsg of the

immine mechanism is necessary in begining this review.

THE IMMUNE MECHANISM

Althouzh some of the details of the over all immune
mechanism are still uncertain, & general scheme of the
steps involved in the genesis of specific immunity can be
sketched (Figure 1) as & means of placing the effects end

toxicities of immuncsuppressive sgents in perspective, (\45)

Specific immunity appears to result from the inter-
action of antigens (substances the host normelly recognizes
as Toreign) with mononuclear cells that circulate in the
blood and lymph. The nature of self recognition, or "tole-~
rance® is complex, butv it appears to he defined in utero,
during develapment of the lymphoid +tissues., An initial
"antigen-processing” step seems to occur in the mononWelear
phegocyte (blood monocyte or the tissue macrophage), which
then makes the antigen more readily recognizesble or availa-
ble %o lymphoid cells. Iacrophages or supernatants from
macrophage cultures also can stimulate or inhibit Immumopro-
liferative reactiona, Recenily it has been esiablished that
macrophages secrete large amounts of thymidine, apparently
because they lack thymidine kinase. Toecal excess thymidine

concentration cen blook proliferstive recctions in vitre.
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Fig, 1:

Genesis and interactions of the immme system.
(Adapted from Salmon S.E.: Drugs and the
immune system. In Review of Medical Fharma-
cology. Sixth edition. F,H. Meyers and others
(eds), 1978, p. 517).
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A basic duslism seems to govern the function of the
lymphoid c21ls-T-and B cells-mediate cellular immnity
and humoral immunity, respectively. Both ftypes of cells
are found in the blood as well as in peripheral lymphoid
tissues. Both B and T cells appear to have microvilli on
their surfaces when examined by electron microscopy. Long
lived clones of smell lymphoid cells derived from or in~
fluenced by the thymus (T cells) appear to recognize the
antigen and bind %o it, The T cells specificity of this
line of cells appears to erise from a bone marrow proge-
nitor under the influence of thymic hormone, which is pro-
duced by the epithelioid component of the thymus, T cell
function seems to be modulated also by histomine, and T
cells bear a histamine type 2 receptor Whiph czn be blocked
with burimemide or metizmide but not with "elessical? anti-
histamines such as diphenhydramine. The proliferation of
clones of antigen recognition T cells, which occurs after
contact with antigen is responsible for the development of
"cellular immunity" which can be demonstrated in delzyed
hypersensitivity rezctions and is important in tissue graft
rejection. The T cells appear to exert their effects by
direct cytotoxic interaction (e.g., with tumour cell, or
trensplants) end by release of various effector substances,

or lymphokines (Toble 1). Tne genesis of specifiec antibody
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Table 1: The lymphokines

-5 -

produced by 1ymphocytes§

Substance

Effect

Tronsfer fector (TF)

Migration inhibifory

fector (MIF).
Lymphotoxin (LT)
Mitosis-siimulating
factor (HSF)

Chenmotactic factor

Interferon

Tmnmunogleobulin (Ig)

Transfer of cutcneous hyperseni-
tivity.

Irhibits macrophage nigration

Cytotoxicity against target cells,
Stimilates proliferation of unsen-
aitized lymphocytes.

Stimiletes chemotactic migration
of macrophages.

Inhibits intracelluler viral repli-
cation,

Specific antibody molecules,

§ Salmon,S,.B.: Drugs and the immune system. Review of
Hedical Pharmscology, bth ed., 1978,p.517.
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imminozlobuling resides in the progney of the sgscond type
of lymphoid cell, the antibeody precursar cell (B cell),
derived from the bone marrow, B cell can identified Dby

the presence of monoclonal immunoglobulins on their sur—
faces which are located in "spots" or the cell membrane,

and through thelr antibody function, appear to serve as
entigen receptors, R cells also have receptors for comple-
ment components and jmmmme complexes. Intimate cell-cell
interaction between mecrophages besring the entigen in an
immunogenic form on the cell surfece and complementery
colones of T ¢ells and B cells is thought to be required
before the clonal proliferation of T cells can develop
celluler immunity and B c¢ells caen form antibody -~ forming
cellse The primsry immmoprolifersative response ig aug-
mented or inhibited by T cells with helper or suppressor
function. tibedy forming cells can increase their syn-
thetie capacity by further differentiztion into plasma ceils,
clones of which specifically sacrete large zmounts of anti-
body of one of the immunoglobulin classes - IgG, IzA, Iz,
Igh, or IgB. PFinally, specific antibody binds to the foreign
antigen, leading to its precipitetion, inactivetion (e.g.,
virus), lysis (e.g., red cells), or phagocytosis {(e.z. bac-
teria), In some of thesc circumstances, complement is bound
to the antigen-antibody complex and focilitates the destru—

etion or phegocytosis of the antigen. Once an antibody
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response i8 egtablished, reexposure to sntigen leads to an

immediate chemical combination of sntigen antibody and also
serves to provide & "booster" for a replid secondary wave of
cell prolifersation znd antibody synthesis, this ig the seco-

ndary responses 27 )

Normelly, most components of the lymphoid system re-~
mains in a highly "repressed’ state until they are selee-
tively activated for a specific immune responsge. Briefly
the cellular events involved in immune response, is divided
intoc 4 phases, and it should be possible to interfere with

each of them to obtain a state of immunosuppressionilg\)

1. Afferent phase: during which most antigens, either
soluble or particulate, are iteoken up by meropnages in order
to be presented later to immunocompetent cells in an appro-
priate form.

2. The recognition phase: during whiech predetermined
small lymphocytes (antigen-sensitive cells) recognize immu-
nogenic determinants on antigens presented fo them,

3. The stimulatory phase: antigen-sensitive cells
trigger antibody~producing cells probably of bone merrow
origin. They alsc generate memory celis ané committed small
lymphocyted responsible for delayed hypersensitiviiy rea-

ctions.
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44 The efferent phase: where antibodies are produced
by plasma cells aznd severzl factors (lymphokines) are
secreted by lymphocytes which are responsgible for cellular

or delayed hypersensitivity reactions.

#ost of immmosuppressgsive agents which will be discu-
ssed leter, are able 1o suppress & primery immune responsge
than secondary requns%i#7ilthough most of these agents are
capable of inhibiting irmune response when administered be~
fore the final immme effector has been claborated. They
bave relatively little effect ageinst edther the final diffe-~
renticted antibody producing cell or lymphocytes which carry
imminoclogic memory, Further, cytotoxic immunosuppressive
ggents do not interfere with the function of those phagocytic
cells which mey initiate the immme response. But the only
cell vulnerable to thosz cytotoxic immunosuppressive agents

which act to inhibit cell division are the actively proli-

Terating immunoblast.(75)
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TISSUE INJURY IN TMMUNOIOGICAL REACTIONS

Hot only immunologicel mechenisms operate to the
benefit of the host in overcoming bacterial and viral
infections and in protecting him from cancer, but some
forms of tissue damege may 2rise alse from immumological
responses. These damaging immunological reaciions or
oberrant immune responses are collectively known a&s hyper-
sensitivity?7)The term "allergyh was suzgested by Von

Priquet early in this centiry to describe & gtate of clte—

red reactivity to foreign antigenic naterial.

In terms of aberrant immure response, onc or nore
pathophysiologic mechanisms may be involved in an indivi-
duzl disease process (Table 2§j8!én.ﬁhe following section,
each of the basic mechanisms jg discussed in relationship
to the possible activity of cytotoxic immunosuppressive
agents in emeliorating menifestations of the aberrant reg-
ponse. (151)

Table 2: Immune mechanisnms (’5')

1. Anaphylaxis,

2, Cytolysis, cgglutination and inactivation,

3. Toxic complex disease,

4. Cellular Immunity (delayed hypersensitivity).
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