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HTRODECTIOX

In the eerly days of the situdy of the subject of
autoimminity, it was thought that an z2nimal was incapable
of Zorming antibodies whish would combine with its owr
tissues. Thnis concept was called "horror auiotoxicust
by Paul Zhrlich who in 1900 considered this was the means
by waich the body rrotected himself from self destruction

by autoaniibodies. (52)

In his clonal deletion and/ or clonal sboriion
theory, Burnet spoke of pofentialliy sslf-reaciive "Por-
bldden clanes" het were eliminated as the organisn
developed. As common as auioimrrine diseases are the
autoimmmire phenomena, without any clinical manifes+ai-
ions, are even rore prevelani. liore than 50 % of pecnle

in sheir seventh decade have at lesst one tvpe of zuto-

their serun. The exis-
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sence of zutoimmine phenomen=z 2 major ressgon for belie
ving tha$ Burnei's deletion and/ or clonal abortion theory
may not be able VYo account for she full expression of

volerance. As asutosnsibodies Zo exist which can react

[-l .

gzainst selif-constituents, $hey cust therefore be zcti-

~o
[&.)

<t

vely mainieined In a siate of unresponsiveness tarougnout
life. The development of autecimmunity can thus be viewed
&8 an escape Iroxn the mecharnisms by which self “olerance

is maintained (88)
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T lymphocyves which send on snd off signals io these
effector cells. Control, manifesied in the appropriate
initiasion ené iterminaticn cof the immune responses in-
volving T and B lyophocwies, in the switch from 1lgli to
1gG production, and in the genexral utility of theses
responses to the nost, who is protected from infectious
agents and possibly from neoplasiz. ¥Fnen this systen is
functioning abnormally, however, ithe immine response

appear chaciic. (82)

Autoimminity is marked by an zabnormal or excessive
activity on the pert of immune effector cells. This
activity can include the produciicn of autoantibodies
by 3 lymph5§ytes and tissue infiliration or destrucsion
by T lyophocyies end macrophages. These effector cells
ey not ve deranged primarily, but may be merely respon-
ding t¢ an aberrant set of regulatory signals received

2rom a disordered control systenm.

The word auvolmmunity is used to indiecate immunolozic
self-injury and is net intented To imply an etiologic
meckanism, For example, tae destruction of normal tissue
by the hosi's iorune sysiem in its response to a viral imm-
uncgen is considered an "autoimmune phenomenon® even

though the imrune response is Irigszered by a foreizn antigen.

a
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Autoimmuniiy plays a2 role in =& wide range of clini-
cal situations, dincluding aging, regponse o viral
and other infeciions, organ-snecific lmmunclogic diseases
(e.g. tayroiditis), anad non-orzan specific imminologic
diseases (e.g. systemic lupus erythematosus). Autoimmu-
nlvy can be either transeint =nd reversible ow persisient
and life ~hreatening. An entive azrea of slinisal medicine,
the autoimmune diseases, of which rheumaioid arthritis is
an important exzmple, is concerned with illnesses in which

auvoimmunity plays a dominant pathogenic role. (82)
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THEORIES OF PATHOGENESIS
OF

AUTOINMIUNITY
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Before begining a detailed discussion of sutoirmunity

(B0

n all its various menifestatiorns, 1t seems well to review
certain major theories proposed to explain sutoaniitodies

and antiself reaciivity.

I. The Forbidden Clone Theory:

Burret postulated thaet during the early embryonic
development, the sell antigens are rscognised by the imm-~
nologicel tissues and that self-reactive clones "forbidden
clenes" are elimiznsted in the thymus or at other siies by
cells derived from the ithymus and a2 stete of immnologic
vclerance is develcped to these self antigens, s5 a result

T which, the immune system was unable to reasct to these
gelf gntigens when the aninel becarme immuinclcgically meture.
So sutecirmunity wes thoughti to follew the proliferaiion of
the forbidden clones of lymphocytes with specifity for auto-~

antigens. (17)

This theoxy of clonel selection has to be modified

in the light of recent Zindinzs.

Some evicdences egainst the Burnei's theory:

-k o

1. Autorezctive cells and propebly auioaniibodies exiss

in low concenireliions in nermal individuals; lymphocyties

—.

.
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capable of binding thyroglobulin, DFA, and erythro-
cyte antigens gre easily denmonstrated in normal healthy

individuals. (11)

Polyclonzl B, cell activators such as lipopolysacchari-
de (IPS) induce normal B cells *o produce a varieiy of
autoantibtodies Both in vitro and in vivo. Iambert and
hig colleagues cobgerved that several sirainsg of normal
mice respond to repeated injections of LIPS by producing
entibedies to DFA 2nd even, in some circumstances,
developing immune complex glomerulcnephritis. (43)
Talal Y. have been able to confirm the development of
autoartibcdies to polynucleotides (Igh but not IgC enti-
bodies fer polyadenylic acid), although these antibod-
ieg digappeared repidly fcllowing discontirmmetion of
es. (71)

Additional evidence ggesinst the forbidden clone theory

ig the =zutosensitization of normal lymphocytes by expo-

sure 1o syngeneic fibroblasts or thymic reticulum cells. (8)

As Burmet's clonal selection theory stated that precursers
of iymphocytes reactive with gelf-antigens are eliminated
during erbryoric and fetel 1ife, (17) |, the basis of
the elimination of this gelf resctive clones was not

cleaxly gtated, btut i1 rests on the supposition thet
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large emounts of antigens given prematurely may lead
to functional gbortion of the cormitted cloneg.(52%)
Yore recent information on celluler interactions in
the immunologic response hag provided aliernate ways
of visualizing clonal elimination. I% is quite possi-
ble that only one of itwo (or more) populetions of
cells necessary for antibody production kes beern eli-—
minated. Weigle and his colleagues (1)  demonsire-
ted that smaller smounis of antigen inactivate T Lym-
phocytes as cempared with B lymphocyies. (S1)  Small
guantities of circulating self entigens may lead in
socme manner to T cell elimination, leaving precurso-
rg only of self resctive B cells, (7) Supported
eviderce for this hypothesis is proved by experiments
showing that thyroglobulin rezctive B cells are present
in the peripheral blood of normel erimels and humang.
These B cells can be iriggered into eciion when suitable
T cells are provided, either by activation of T cells
with a orossereaciive zntigen, or by giving antigen
with adjuvants that act a5 non specific T ecell stimmli.
(50)
Cne explanation of clonal inactivaticn s<ates that
antigen impinging on only one of tke two cooverating
cells required for antibody production nay result in

unresponsiveness rather than a posiiive response. Since
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self antigens are present at ail times, <they would be
present whenever self-reactive lymphocytes arise by soma-

b

tic mutetion. BSuch single self-reactive lymphocytes would
be easy prey to elimination, whereas foreign antigens
would usually encounter iwo or more commiited cells and

therefore elicit a positive immunologic response. (50)
Y 2

The theory outlined atove sccord with the general
notion of clonal elimination, that is, +the view that
self~reactive lymphocytes are inactivated when they arise
during embryonic life or even in later l1iZe. However,
they fail to account for the firding that self remcting
T cells, ~as well as, 3B cells, can readily be induced

to self arntigens like thyrogiobulin.

2. Sequestered Antigen Theory:

Another eaxrly theory suggested thet certain antigens
are isoclated from the tloocd ang lymphatic cireculstion,
50 seciuded from the immune system i.e. non ecceggible
antigens. So once these sequestered antigens suddenly
come in contact witk the immano-corpeient cells i.e. tecome
accessible, +they are recognized as foreign antigens and

elicit sutoantibody production. Example of the sgo=called

sequestered antigens have been identified; the lensg o2
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of the eye is well shielded from the blocd stream and
inaccessible to the entibody-forming cells, 4if rabbit

leng crystallines are exiracted and injected into a rabbit,
antibody production results, hcwever, these gutoanti-
bodies do not harm the intact lens in the living animal.

As well if a rabtii was injecied with bovine lens mater—-
ial, it would develop autozmniibodies which would react
with its own lens in vitro, Dbut would not cause any

digsesse of the animal's lens in gitu. (36)

Spermatozoa behave in a similer manner, they elicit

sutoantibodies when injected even into the same arimsl

from which they came. (78)

The brain glso tehaves as if it is sequestered,
because brain suspensions obiained from foreign species
elicit autoantitody production. (66) However, brain
suspensions of the same species do not elicit antibody
production unless altered in some way. It is necessary
to combine brein extrect with foreign protein carrier
(such as hog serum), culture brain cells with vace-
inie virus, permit autolysis to occure, or combine
the exiract with complete Freund's sdjuvant, a mixiure

of minersl o0il and acid fast bacilli (45). Under these

conditions the brain demonstrates its gutoantigenic
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capabilities in the same animal.

Thyoglobulin, +the major protein of the thyroid anti-
gen, was long thought to represent an anatomically iso-
lated substance confined to the follicles of the glend.
Thyroglobulin is not completely sequestered within the
gland but gain access to the extracellular fluid srocund
the follicles and leaves via the thyroid lympheatics reach-
ing the serum in normal human subjects at concentrstions
of approximately 0.01 - 0.05 ug/ml. (42) Concentrations
of this order produce "low zone tolerarce" Drobebly by
affecting T lymphocytes. (67) In masn, T cells are toler—
ant to thyroglobulin and B cells are not. Indeed a small
proportion of the B cells in mormal individuals bind human
thyroglobulin. Imn terms of autoantibody production there
are only four antigenic determinants on human thyroglobulin,

mol. wt. 65C,000, and these mey behave merely as haptenic

groups in the sense that the non tolerant B cells can only
be stimulated by these groups through T cell cooperation.
Because the T cells are tolerant to thyroglobulin, +he B

cells will not normally be activated. (6)

3. Cross-Reactive Antigens:

Modified cross reactive anitigens or related foreign

antigens can terminate a state of specific unresponsiveness,
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