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1.

Immunological Aspects of Graves*Digease

Graves'disease, diffuse toxic goitre, exophthalmic
goitre, primary thyrotoxicosis or Basedows! diseage ig a
multisystem digease of unknown atiology, congisting of

one or more of three pathognomonic clinical entities ¢ -

Hyperthyroidism is a better name +than throtoxicosis due to
the fact that it is a normal product of the body, This
will cause a derangement of the homeostatic mechanisms
that normally adjust thyro’d hormone secrection to meet
the physiologic needs of péripheral tisgues by exposiny

almost all the tissues to hypermetabolic activitiea,

Infiltrative ophthaimopathy and,
Infiltrative dermopathy (pretibial myxoedema)

It is marked additionally by one of the pathognomonic
daboratory findings whinh 5 the presence of high +itre of
long fLcting Thyroid Stimulator (1ATS).

Aetiological Theorieqr

1. Ome of the earliest theories suggested thats
because the disease runs in many members of
one family: it was considered that there is
@ génetic factor (Boas and Ober, 1946) which

is altered by diseases ©.8. by Lobar pneumonia,

Central Library - Ain Shams University



3.

Another view pcstulated that the acute form of
thyrotoxicosis was a psychosomatic digease
explained on the light of observation that while
emotional siress ‘3 very Common, throtoxicosis

is relatively rare-22/,

Another suggestion was that the homeogtatic
disruption resulted from either over-production

of thyroid stimulating hormone (TSH) by the
pituitary or development of autonomous hyperfunction
within the thyroid tissue. TSH was invariably
undetectable by sensitive radioimmunocassay in the
gera of actively thyrotoxie patients, indicating

that T8H is not pr.thogenetically involved22.

But extremely rare cases of diffuse toxic goitre
may be due to hypersecretion of TSH by pituitar;

adenoma(zg);

Several features of Grave's disease suggest that
the immunoclegical gysten 1s involved, €.g lymph

nodes enlargenent nay be present, lymphocytosis

s usually fcound and splenomegaly is detected in
about 10% of patients, Thymic enlargement is

Present in one half of Patients studied at

autopsy(gg). These features have been known
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for a long time, but their gspecific relationghip to
immunoclogical abnormalities in Gravets digeagse 13 still
unknown,

"Long Acting Thyroid Stimalatorn (LATS)

A great change in the previous ideas took place in
1956 when Adams and Purves, using a new technique for the
asgsay pf TSH, discovered in the sera of the patients with
Graves! digease a thyroid stimulator which they called Long
Acting Thyroid Stimulater (IATS) that differed from TSH
principally in the longer duration of its action in the
test animal reaching maximally from 8 to 24 hours, while
that of TSH reachses its maximal effeect as a thyroid stimulator
after 2 hours then declines. It is concluded that the early
phase of stimulation of the thyroid by LATS is qualitativel-
gimilar te +that due to TSH, but has longer latency(BS).

There is evidence that LATS is distinguishable from
T3H and is not of Pituitary origin, evidenced by the abaoénée
of LATS from the pPituitary of patients with Grave's disease
v2Zer ab necropsy and the presence of LATS in the hlood of
people with hypothyroidism, (31)

In vivo this hormonotropic serum globulin hag like

TSH many actions, of these:
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- The principal action is the gtimulation of hormone

relzee, R
=~ XYncreasing the organification and uptake of iodine,
~ Induciny thyroid hyperplasia,

- Like TSH it stimulates hey aspects of thyroid inter-

mediate metabolism.(BB)

Fractionation of gerum from thyrotoxic patients soon
revealed that TATS resided in globulin fraction and hag a
sedimentation Coefficient of Ts, More detailed analysig
confirmed that it was a true Igt.(*6) Both the 1ignt ama
heavy chain are neceggary for biologic activity, but the
light chain seems to be less specific as it can replaced
by a light chain from other IgG molecules, LATS activity
is onmly partially inhibited by antisera to either I or K
light chains alone, both antisera combined will produce
100% inhibition of LATS, This suggests that IATS contains
both L and X type light chain and therefores not produced
by a single clone.(Bl)

LATS is known to combine with throid tissue, IzG
Prepared from serum containing LATS inhibits the receptor-
binding of T¢125) 1ape17eq thyrotrophin (TSH) in particulate
fraction of guinea-pig thyroid homogenate, LATS, Though

able to block recombination of labelled TSH with receptor,
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does not promote dissociation of exigting receptor - TSH
enmplexes.(28’30)

The response to TSH in +the mouse bioassay is inhibited
by the prior administration of LATS (Mc. Kenzie, 19663
Burke, 1968)., This suggeste that the receptors mediating
IATS and TSH actions are closely related.(ls)

The all or non effect of LATS on individual receptors
suggests that the molar ratio for LATS: Receptor combination
im 1 s 1 16.

An important noting is that these actions are away
and inderendent of the pituitary, since they occur even when
the recipient animal isg hypophysectomised.(46)

In addition IATS, like TSH, induces resorption of
colloid and proteolysis of thyroglobulin, and stimulates

thyroid glucose oxidation a-d phospholipids synthesis.(46’29)

There are strong evidences suggeating that these
effects (like those of TSH) may be mediated through activatio:
of adenylcyclase—cyclic AMP system which is membrane bound
to thyroid cells.(35) It has been suggested that abnormal-
ities in critical thyroid cellular function €.2. adenyl-
cyclase cALP binding and or protein Kinase activities may ‘
be responsible for the hyper function of the gland in Graves!
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disease, But it is coneluded that hyperfunction in Gaves!
diseasc is probably not a result of quantitative or qual-
ititative abnormalities in adeny-cyclase—-CAMP—protein kinage
system.(35)

A series of experimentsg is revorted to test the
hypothesis that the LATS of Graveg'disease hasg antibody
function, it was not possible to transfer LATS activity_to
new immunoglobuline G (IgG) molecules. This supports the
indea that IATS is an integral part of the TgG molecule.
LATS was consigtently removed from a thyroid microsomal
fraction and eluted from the mierosome under cohditions
appropriate for dissociation of antigen ~ antibody complexes.
The eluted material contained a much larger quamtity of LATS
proportion to its IgG content than the original sera., These
findings were consistent with the hypothesis that IATS is an
antibody, However, a mixture of LATS containing sera and

thyrcoid microgome did not fix complement.(ll)

Although there exist no doubt that IATS is an antibo:-
its corresponding antigen has not yet been clearly identific.
Sera of rabbitgimmunised against humen thyroid microsomes

contain a thyroid stimmulating activity similar to that op
Lars, (23)
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Attempts to identify the LATS antigen have met with
mixed success, A reutralising factor (LATS absorbing
activity (IA4) is found in thyroid microsomes and cell sap!3
Recent evidence suggests that LATS binds to thyroid membrane
at sites close to or identical with the TSH recsptors, (40,18)

Sohieusener (1971), have suggesied that the soluble
cell-sap component which combines with IATS corregponds to
hY
solubiliged lipoprotein material from the cell membrane, (46)

LATS now is congidered asg an auto-antibody directed
against some component of the thyroid tissue, many observ-
ations indicate that either the soluble or microsomal
fraction of thyroid tissue might contain the IATS antigen, (46)

It was suggested by Rotti and Torrigiani, 1967 that
thyrozlobulin is found in peripheral circulation, in extremelr
small concentrations which are probably just aufi’lclen’c _to
maintain unresponsiveness with tolerance to " T cells "..
Thymus dependent lymphocytes - but not to m B cellsg » -
bone marrow dependent lymphocyte. The hogt would appear
compeletely normal since unsesponsivensss at the T cell
level ig sufficient to keep the host tolerant and inhibit
any immune resgponsewlith antibody pr‘:xiu.r.n&:i.c:tn.{34 )
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Alteration in thyroid tisgue may ogcur by viral or
genetic mutation, thus allowing (T cells to react with
altered portion of the gelf antigen, the PP cellg® will
react with already jmmunocompetent "B" cells resulting in

1ngury, (34)

Thyroid antigen-antibody systems

The main antigen of the thyroid tissue are :; -
1. Thyroglobulin (m.w. 660,000) which is the main storage
protein in the colloid of the gland,

2. Hicrosomal antigen which ig found in much higher concen—
tration in thyrotoxiec patients, The location of the
antigen is the lipoprotein membrane of the apithelial

microsone,

It is suggested that LATS reacts with microsomal
antigen and not thyroglobulin portion, (34)

Incubation of the serum containing LATS with these

fractions leads to an inhibition of the LATS effect.

Circulating lymphoeytes from patients with Graves
discase were found capale of gynthesiging IATS in tissue
culture when stimulated with phytohaemocagglutinin (PHA),
It is posgible that thig globulin (produced by lymphocytes)
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acts against the normal inhibito» of mitogis in the thyroi?
gland, thus removal of mitotie inhibition could lead to
hyperplasia, followed by hyperfunction (7, 16, 32).

Circulating iymphocyies do not Play an important
actiologic role in the pathogeneais of thyroid autoimmune
reaction, Iymphocytes inside the thyroid gland may be more

important in thisg process.(16)

Certain collections of data have raised doubt con-

cerning LATS:

1. IATS could be demonsirated in sera of only two thirds
of actively thyrotoxic pratientas with Graveg! disease,

even when 10 folds IgG concentrates of serum were
tested.(22'3'18)

2, The titre of LATS in sera of thyrotoxic patients did
not correlate well wit: the degree of the thyrotoxicosisg
or with the gize of the thyroid gland, but correlated
nore with the severity of the ophthalmic gigns and
pretibial myxoedema.(46’3’18) Hetzel and Wall (1969)
evaluated the relationship between pretibial ryxo-
edema and LATS level, Whenever the skin lesion is
progressing, The LATS level is similarly steady,
and when the myxoedema regressed, the plasma ILATS
level in all cases fell, But the degree of regression

Central Library - Ain Shams University



- 10 -

dependé upon the chronicity of the lesion, more chronie
lesion with fibrosis and irrewersible damage will not

show clear cut cure but definite improvement.(24)

3. The pathogenetic factor in diffuse toxic goitre would
manifest itself in non suppresgibility of thyroid
function, However IATS has been‘demonstrated in the
sera of same patients with Graves' disease whose thyroid
is normally suppressible, this means that other factors
participate,

4. However there ig one strong piece of evidence that
IATS can cause hyperthyroidism in man. It is almost
invariably present in maternal and foetal serum in cases
of neonatal thyrotoxicosis and it disappear as the

disezasze remits.(3’18’46)

Zecently it was found that sera of some ratients
with Graveg'disease contain IgG that prevents the neutra-
lization of IATS by human thyroid tissue not by mouse
thyroid, so there are some protectors suggested (Adams and
Renedy, 1971).(5s2)

4fter the discovery that IATS can be neutralised by
incubation with thyroid glands preparation, it was found
that there is a thyroid autoantibody which will compete
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with LATS in neutralization reaction, This LATS - protector
doesn'$ stimulate the mouge thyroid nor interfere with the
action of TATS in the mouse. LATS~-protector ight be a
human thyroid stimulating antibody, not cross reactive with -
mouse thyroid, Human thyroid had always been used to
demongtrate the LATS-protector phenomenon., LATS-protector
appears to have no reaction with the mouge thyroid either

in vivo or in vitro. The finding of LATS-protector so far
only in thyrotoxicosis and its presence in 90% of 50 patient
with diffuse toxic goitre including all those showing LATS
supports the view that it ig thyroid gstimulator in man and
it should be renamed Human Thyroid Stimlating Immunoglobulin
(H.T,5.I.). 4 study of the effect of LATS-protector on the
formation of intracellular colloid droplets in human thyroid
tissue in vitro has provided the first direct avidence of o

Irmmunogloulin concentrate from normal euthyroid sub-
Jeets with no history of thyroid disorders failed to show
LATS-protector, It is alsoc abgent from patients with toxic
adenoma, IATS protector was found in al]l patients, with

Graves! disease not showing LATS.(S)

Subsequent work has confirmed that H.T.S.I. is found

~ 3
in the sera of most and Poasibly all hyperthyroid patients.(l‘“
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