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deletions to the D region, the T-cell
repertoire is enormous.

Thyroid-antigen-reactive T cells
utilize o and  human TcR V genes
and have the potential to reveal a
vast array of molecular information.
Recent data have suggested that,
early in human autoimmune thyroid
disease, there is a preferential uti-
lization of certain TcR V genes
within the thyroid glands of patients
with Graves’ disease (Figure 8).5%
What has made such data confusing
has been the variation in V gene use
from patient to patient.

This is much easier to understand
if one remembers that the TcR sees
thyroid antigen bound to HLA mole-
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Figure 7. T cells interact with antigen-presenting
cells via their T-cell receptor (TcR) on the surface

of the cell. (From Abbas et al,* with permission.)
The TcR is a highly variable component, depending
upon the makeup of its integral parts. The antigen-
presenting cell interacts with the TcR via a complex
of MHC antigen and immunogenic peptide derived
from a thyroid antigen. The antigen-presenting cell
may be a “professional” such ag a macrophage or a B
cell, or an “amateur” such as a thyroid cell,

cules. Since we all have different
HLA molecules, each of us needs dif-
ferent V genes to recognize the same
thyroid antigenic peptide. Studies of
patients with different HLA types
have shown that they use different
TcR V genes in their repertoire.* But
does such information help us to
understand Graves’ disease? As dis-
cussed earlier (Figure 3), the pres-
ence of restriction implies that T
cells are pathogenetic in Graves’ dis-
ease rather than a secondary phe-
nomenon. Similar observations of V
gene restriction have been made in
myasthenia gravis and rheumatoid
arthritis.®®® As with all such studies,
not all investigators have found the
same results. Certainly not all thy-
roid patients, particularly those with
marked thyroiditis, show T-cell V
gene restriction.” It is likely that the
time of sampling in the natural
course of these diseases is of very
great importance. Recently, it was
reported that insulitis in a mouse
strain with inherited insulin-
dependent diabetes occurred very
early in life, at age 2 to 4 weeks, and
was quite unselective in its V gene
use.* What all these different T-cell
clones are doing in the pancreas in
this model at such an early stage of
the disease remains to be explained.

Precipitating
Graves’ Disease

In addition to the many studies of
the genetic susceptibility to autoim-
mune thyroid disease, the search for
the hypothesized precipitating fac-
tors in patients has also encom-
passed infectious agents and the role
that stress may play in altering
immune function.

Infection. Some data have
directly or indirectly implicated
infectious agents in the pathogenesis
of Graves’ disease. Classic autoim-
mune thyroid disease, including
Graves’ disease and Hashimoto’s
thyroiditis, may be “associated” with

a variety of infectious agents (eg,
Yersinia enterocolitica).”* However,
the studies supporting this sugges-
tion have not been as rigorous as
those discussed earlier that indicate
linkage with HL.A haplotypes.

Some investigators have hypothe-
sized that infections of the thyroid
gland itself (congenital rubella and
perhaps subacute thyroiditis) may
also lead to thyroid autoimmune
phenomena. (For a full review of this
subject, see Tomer and Davies.”)
Although the causative role of infec-
tious agents in Graves’ disease has
not been established, autoimmune
thyreid disease can be induced in
experimental animals by certain
viral infections.*”™*® Reports of retro-
viral sequences in the thyroid glands
of patients with Graves’ disease®™
have not been substantiated so far.>**
Such observations, however, empha-
size the need for continued efforts to
identify potential environmental fac-
tors. Infectious agents may induce
thyroid autoimmunity by a variety of
diverse mechanisms, such as induc-
ing modifications of self-antigens,
mimicking self-molecules, forming
immune complexes, as well as indue-
ing expression of HLA molecules on
thyroid epithelial cells.

While indirect data suggesting
involvement of infecting organisms
in the pathogenesis of human thy-
roid disease are abundant, only a
limited number of studies have
employed direct approaches. Such a
direct approach would involve isola-
tion or molecular identification of
the potentially infecting organisms
from the thyroid gland and the
subsequent induction of Graves’
disease in an experimental model.
Further studies are clearly needed
in this area.

Stress. The second case of thyro-
toxicosis originally described by
Parry* involved the onset of symp-
toms in a 21-year-old woman 4
months after she had been acciden-
tally thrown down the stairsin a
wheelchair. Since that time there
has been much clinical experience
and many reports associating a




major stress with the onset of
Graves’ disease. Recent data have
explored the influence of stress, both
acute and chronic, on the immune
system. Evidence seems to suggest
that stress inhibits the overall state
of immune suppression by non-anti-
gen-specific mechanisms,” perhaps
secondary to the effects of cortisol
and corticotropin-releasing hormone
(CRH) action at the level of the
immune cell. Furthermore, a recent
report has shown that more patients
with Graves’ disease give a history
of major stress than does a control
population.® Following the acute
immune suppression of stress, there
is presumably an overreaction by the
immune system as the suppression
is released. This would precipitate
autoimmune thyroid disease, as is
seen in the postpartum period,
where thyroiditis occurs 3 to 6
months after delivery.® The
rebound phenomenon, following the
release of immune-suppressive
effects, might result in enhanced
immune activity and in the precipi-
tation of disease in susceptible indi-
viduals. An alternative way of
interpreting these findings is that
patients with hyperthyroidism are
subjected to more stress, and are
themselves responsible for such
occurrences as increased traffic acci-
dents and falls. For such an impor-
tant subject, there remains a
relative dearth of information.
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What Would Caleb Parry and
Robert Graves Think?

Parry left us only descriptions of his
cases and no “interpretation.” The
more thoughtful Dr. Graves had
many opinions on the cause of the
disorder and felt that constriction of
the throat by the goiter was a likely
contributor to the nervous hysteria
of his patients.® Neither Parry nor
Graves had any idea that the
immune system was at all involved.
Today, we are still left with the possi-
bility that a direct infectious or toxic

Figure 8. Some patients with Graves’ disease show the use of only a few TcR V genes by their intrathyroidal
lymphocytic infiltrate. Here, one sample of mRNA from the thyroid gland of such a patient has been tested for
the presence of 18 different Vo gene families using the polymerase chain reaction. When the PCR fragments
were detected by Southern blotting, only two V gene families could be measured (Vo4 and Va11). This is an
example of restricted T-cell usage, a phenomenon also referred to as “preferential” usage.

agent invades either the thyroid
gland or the immune cells, resulting
in potential ecross-talk between the
thyroid epithelial cells and thyroid-

antigen-specific T cells and B cells. If

pathogenetic immune cells are pre-
sent, a second signal may result in a
loss of anergy and therefore break-
down in tolerance to thyroid antigen.
This model includes a number of
hypotheses that can be subjected to
critical experimental analysis. We
can now put aside socme of our older
ideas and start some new thinking.
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