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Apoptosis is responsible for the loss of thyrocytes in
autoimmune thyroiditis. Recent investigations into the patho-
genesis of apoptosis have revealed that the important roles of
suicide molecules expression on both thyrocytes and cytotoxic
T-lymphocytes. To study the mechanism of thyrocyte loss in
various forms of thyroiditis, we evaluated in situ expression
patterns of CD40, Fas, and Fas-L on thyrocytes and infiltrating
inflammatory cells by immunohistochemical staining of
thyroid samples obtained from 49 patients (Graves’ disease,
n=10: Hashimoto’s thyroiditis, n=14; nonspecific lymphocytic
thyroiditis, n=11; subacute granulomatous thyroiditis, n=11;
normal, n=3). The role of cytotoxic T-lymphocytes was also
evaluated by analyzing the expression of granzyme B along
with their phenotypic characteristics. CD40 was not expressed
on thyrocytes of normal controls while they showed a diffuse
expression of Fas and a scattered focal expression of Fas-L.
The plump thyrocytes proximal to the inflammatory infiltrates
showed more intense expressions of these three molecules in
various forms of thyroiditis and a close correlation was found
between CD40 and Fas-L expression on thyrocytes. Unlike
Fas, which was expressed on infiltrating lymphocytes in all
groups, Fas-L. was not expressed on infiltrating lymphocytes,
except those in subacute granulomatous thyroiditis. Granzyme
B expressing activated cytotoxic T-lymphocytes occupied a
negligible proportion of CD8+ T-lymphocytes in various
forms of thyroiditis, and no difference was found in terms of
their proportions according to the type of thyroiditis. These
results show the acquisition of CD40, Fas and Fas-L. mole-
cules on thyrocytes proximal to inflammatory cell aggregates

and the negligible expression of granzyme B and Fas-L on the
infiltrating lymphocytes, and suggest that Fas and Fas-L
mediated apoptosis of thyrocytes (fratricide) may be more
important than T cell-mediated cytotoxicity in various forms
of thyroiditis.
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INTRODUCTION

Apoptosis and necrosis are two different
pathways of cell death. Necrosis is a passive
phenomenon caused by cell damage, and is
characterized by the loss of membrane integrity,
cell swelling and eventual cell lysis. In contrast,
apoptosis is an organized active phenomenon.
Morphologically, apoptosis shows membrane
blebbing, cell shrinkage by condensation of cyto-
plasm and chromatin fragmentation with the
ultimate formation of apoptotic bodies. Although
apoptosis plays an important role in a multitude
of normal physiologic functions, such as embryo-
genesis, morphogenesis, and immune regulation,
it is also involved many pathologic conditions.
There is growing evidence to suggest that
apoptosis plays an important role in autoimmune
diseases including SLE, scleroderma, and
diabetes mellitus."> As is the case in the afore-
mentioned autoimmune diseases, apoptosis is
now well established as the main mechanism of
cell death in various forms of thyroiditis. Several
studies show that apoptotic thyrocytes are
increased in Hashimoto’s thyroiditis while they
are decreased in Graves disease.*® There are two
major underlying mechanisms of parenchymal
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cells apoptosis in autoimmune diseases; one
Fas-based and the other perforin-granzyme-
based. Fas and Fas-L expression on thyrocytes
has been reported wusing various detection
methods, but there are many discrepancies about
their degrees of expression as well as their roles
in the autoimmune process.”"”” Therefore, in this
study we evaluated the in situ expression pattern
of CD40, Fas, and Fas-L on thyrocytes and
infiltrating inflammatory cells along with their
phenotypic characteristics to study the under-
lying mechanisms of apoptosis in various forms
of thyroiditis.

MATERIALS AND METHODS
Thyroid tissue

This study was performed upon 49 thyroid
samples from patients with Graves’ disease (n =
10), Hashimoto’s thyroiditis (n = 14), nonspecific
lymphocytic thyroiditis (n = 11 cases), and suba-
cute granulomatous thyroiditis (n = 11). Three of
normal controls were included. The clinical
findings and laboratory data were reviewed and
clinicopathologic correlation performed. Graves’
disease (GD) was defined as: an elevated T4 and
T3, a depressed TSH level, the presence of
ophthalmopathy and dermopathy, and positivity
for autoantibody. Hashimoto’s thyroiditis (HT)
was defined as: a depressed T4 and T3, an
elevated TSH level, high titers of auto-antibodies
(especially to thyroglobulin or thyroid pero-
xidase), and the presence of dense parenchymal
lymphocytic infiltrates. Nonspecific lymphocytic
thyroiditis (NLT) was defined as: histologic
findings of scattered lymphocytic aggregates
without clinical or laboratory findings supporting
the diagnosis of GD or HT. Subacute gra-
nulomatous thyroiditis (SGT) was histologically
defined by granulomatous thyroiditis without
evidence of infectious microorganisms on special
stains (Ziehl-Neelsen and Periodic Acid Schiff
stains). Normal thyroid tissue without inflam-
matory cell infiltrates was obtained as a control
from 3 patients who received lobectomy due to
follicular adenoma.

Immunohistochemical stain

Immunohistochemical staining was performed
using rabbit polyclonal antibodies against human
Fas (Santa Cruz Biotechnology Inc., Santa Cruz,
CA, USA), Fas-L (Santa Cruz Biotechnology Inc.),
CD40 (Santa Cruz Biotechnology Inc.), and mouse
monoclonal antibodies against CD4 (Novocastra
Laboratories Ltd. Newcastle upon Tyne, UK), CD8
(Novocastra Laboratories Ltd.), T-cell restricted
intracellular antigen (TIA, Coulter Immunology,
Hialeah, FL, USA), and granzyme B (Monosan,
Am Uden, Netherlands). Immunoreactivity was
identified using an EnVision™ kit (Dako Corp.
A/S, Glostrup, Denmark) for CD40, Fas and Fas-L
and a Universal LSAB2 kit (Dako Corp.) for
monoclonal antibodies. Microwave-based epitope
retrieval (320mg sodium EDTA/L, pH 8.0) was
performed before immunostaining for CD4 and
CDS8, and citric acid buffer (0.01M, pH 6.0) was
used for microwave-based epitope retrieval for
Fas, Fas-L, CD40, TIA, and granzyme B.

CD40, Fas, and Fas-L expressions were semi-
quantitatively assessed for the number of posi-
tively stained cells and the intensity of the posi-
tive reaction. The number of positively stained
thyrocytes was classified into five categories: 0,
no positive thyrocytes; 1, < 25% of thyrocytes
positive; 2, between 25% and 50% of thyrocytes
positive; 3, between 50% and 75% of thyrocytes
positive; 4, > 75% of thyrocytes positive. The in-
tensity of CD40 and Fas expression was graded
by comparing their immunostaining intensities
with that of germinal center staining as a control:
1, fainter staining intensity; 2, same staining in-
tensity; 3, stronger staining intensity."" The inten-
sity of Fas-L expression was graded in an identi-
cal manner but it was compared with that of the
plasma cell.® CD4, CD8, TIA, and granzyme B
reactive T-lymphocytes were counted on 5 high
power fields in areas of dense lymphocytic
infiltration sparing the lymphoid follicles.

Statistical analysis

The Kruskal-Wallis test was used to compare
the data and correlation was assessed using the
Spearman’ signed ranks test. p value of less than

0.05 was considered significant.
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RESULTS
CD40 expression

CD40 was not expressed on thyrocytes from the
normal controls (Fig. 1A) and in 5 cases of GD
showing sparse lymphocytic infiltration. Its
expression pattern on thyrocytes was mem-
branous. HT showed the most prominent immu-
noreactivity followed by SGT, NLT and GD (Table
1). The number of thyrocytes expressing CD40
correlated well with the numbers of CD4+ and
CD8+ lymphocytes in all groups (correlation
coefficient: 0.767 with the number of CD4+
lymphocytes and 0.760 with the number of CD8+
lymphocytes) and there were no differences
among groups (Tables 2 and 3). CD40 was more
strongly expressed on plump thyrocytes proximal
to dense lymphocytic infiltration (Fig. 1B).
Germinal centers of the lymphoid follicles, some
lymphocytes of the mantle layers and some
endothelial cells of the vessels revealed immuno-
reactivity for CD40. In SGT, macrophages and
multinucleated giant cells also showed immuno-
reactivity for CD40 and plump thyrocytes near
granulomatous inflammation also expressed

stronger CD40 (Fig. 1C).
Fas expression

Fas was constitutively expressed on nearly all
thyrocytes even in the normal controls (Fig. 2A)
and there were no statistical differences in
positivities and intensities among all groups (p
value > 0.05) (Table 1). Moreover, there was no
correlation between Fas expression and the
number of either CD4+ or CD8+ lymphocytes.
However, plump thyrocytes in areas of dense
lymphocytic infiltration in various forms of auto-
immune thyroiditis (Fig. 2B) and in areas near the
granulomas in SGT showed convincingly stronger
membranous expression (Fig. 2C). Infiltrating
lymphocytes showed diffuse cell surface immuno-
reactivity for Fas in various types of autoimmune
thyroiditis. In SGT, macrophages and multinu-
cleated giant cells as well as infiltrating lympho-
cytes revealed strong immunoreactivity (Fig. 2C).

Fas-L expression

As in Fas, Fas-L was also constitutively ex-
pressed in normal controls but only a few scat-

Table 1. The Expression of CD40, Fas, and Fas-L on Thyrocytes in Various Types of Thyroiditis

CD40 Fas Fas-L

TYP? Of Positivity by Positivity by Positivity by Positivity by Positivity by Positivity by
thyroiditis number intensity number intensity number intensity

(Mean &= SD) (Mean & SD) (Mean £ SD) (Mean £ SD) (Mean &+ SD) (Mean + SD)
Graves™ disease 09 +1.04 13 £1.34 3.8 £ 040 29+ 030 1.8 £ 0.87 1.4 + 0.66
Hashimoto’s thyroiditis 25 £ 0.63 2.7 £0.79 39+ 026 29 +£0.26 3.0 £+ 0.65 24 + 062
Nonspecific thyroiditis 22 + 093 2.4 + 048 4.0 = 0.00 29 £ 0.29 23 £ 075 21 £ 0.67
Subacute granulomatous thyroiditis 2.3 = 0.62 25+ 049 4.0 = 0.00 3.0 = 0.00 19 £ 051 22+ 045

SD, standard deviation.

Table 2. Correlation between CD40 Expression on Thyrocytes and Number of CD4+ Lymphocytes in Various Types of
Thyroiditis

Correlation coefficient between CD40
by intensity and CD4+ lymphocytes

Correlation coefficient between CD40

Type of thyroiditis by number and CD4+ lymphocytes

(p-value) (p-value)
Graves' disease 0.732 (0.016) 0.763 (0.010)
Hashimoto’s thyroiditis 0.714 (0.003) 0.912 (0.000)
Nonspecific thyroiditis 0.659 (0.027) 0.774 (0.005)
Subacute granulomatous thyroiditis 0.816 (0.002) 0.866 (0.006)

Yonsei Med J Vol. 42, No. 5, 2001



CDA40, Fas, Fas-L Expression in Thyroiditis 491

Table 3. Correlation between CD40 Expression on Thyrocytes and Number of CD8+ Lymphocytes in Various Types of
Thyroiditis

Correlation coefficient between CD40
by intensity and CD8+ lymphocytes

Correlation coefficient between CD40

Type of thyroiditis by number and CD8+ lymphocytes

(p-value) (p-value)
Graves' Disease 0.686 (0.028) 0.794 (0.016)
Hashimoto’s thyroiditis 0.683 (0.007) 0.911 (0.000)
Nonspecific thyroiditis 0.773 (0.005) 0.646 (0.032)
Subacute granulomatous thyroiditis 0.826 (0.001) 0.751 (0.008)

Table 4. Correlation between CD40 and Fas-L Expression on Thyrocytes in Various Types of Thyroiditis

Correlation coefficient between
CD40 and Fas-L by intensity

Correlation coefficient between
CD40 and Fas-L by number

Type of thyroiditis

(p-value) (p-value)
Graves' Disease 0.727 ( 0.471 (0.169)
Hashimoto’s thyroiditis 0.693 (0.019) 0.551 (0.041)
Nonspecific thyroiditis 0.783 (0.004) 0.856 (0.000)
Subacute granulomatous thyroiditis 0.799 (0.002) 0.149 (0.661)

Table 5. Correlation between Fas-L Expression on Thyrocytes and Number of CD4+ Lymphocytes in Various Types of

Thyroiditis

Correlation coefficient between Fas-L
by number and CD4+ lymphocytes

Type of thyroiditis

Correlation coefficient between Fas-L
by intensity and CD4+ lymphocytes

(p-value) (p-value)
Graves’ Disease 0.582 (0.077) 0.494 (0.146)
Hashimoto’s thyroiditis 0.406 (0.149) 0.479 (0.083)
Nonspecific thyroiditis 0.735 (0.009) 0.773 (0.005)
Subacute granulomatous thyroiditis 0.673 (0.023) 0387 (0.239)

tered thyrocytes expressed Fas-L (Fig. 3A). As in
CD40, HT showed the most intense and extensive
immunoreactivity (Table 1). Its topographic ex-
pression correlated well with CD40 in all groups
(Table 4). A tendency towards stronger mem-
branous expression on thyrocytes proximal to
inflammatory aggregates was also noted, as in
CD40 and Fas. Infiltrating lymphocytes in various
forms of autoimmune thyroiditis showed negli-
gible expression of Fas-L, while plasma cells reve-
aled strong cytoplasmic expression. Some plump
endothelial cells strongly expressed Fas-L. In SGT,
infiltrating lymphocytes as well as macrophages
and multinucleated giant cells revealed strong
immunoreactivity for Fas-L (Fig. 3C). The correla-
tion coefficients between the number of thyrocytes
expressing Fas-L and the number of either CD4+
or CD8+ lymphocytes ere 0497 and 0.522,
respectively in all cases irrespective of the group

and there were no statistical differences among
the groups (Tables 5 and 6). Compared with
CD40, Fas-L expression on thyrocytes displayed a
low correlation with the number of either CD4+
or CD8+ lymphocytes (Tables 2, 3, 5, and 6).

CD4, CD8, TIA, and granzyme B expression in
infiltrating lymphocytes

The mean ratios of CD4+ (Fig. 4A) and CD8+
lymphocytes (Fig. 4B) in various forms of thy-
roiditis were as follows: 0.97 (GD), 0.67 (IIT),
0.74 (NLT), and 0.66 (SGT). Therefore, the rela-
tive number of CD4+ lymphocytes was higher in
GD than in the others. The mean percentages of
infiltrating lymphocytes positive for TIA (Fig.
4C) and granzyme B (Fig. 4D) per CD8+ lympho-
cytes were 70.94% and 2.28% respectively and no
statistically significant difference was found in
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Fig. 1. CD40 expression in controls (A), Hashimoto’s thyroiditis (B), and subacute granulomatous thyroiditis (C). Immu-
noreactivity was not detected on thyrocytes of the normal controls while thyrocytes and lymphocytes of Hashimoto's
thyroiditis and macrophages of subacute granulomatous thyroiditis showed immunoreactivity.

Fig. 2. FAS expression in a control (A), Hashimoto’s thyroiditis (B), and subacute granulomatous thyroiditis (C). Diffuse
immunoreactivity was detected on thyrocytes of the normal controls. Plump thyrocytes proximal to inflammatory cell aggre-
gates in Hashimoto’s thyroiditis and subacute granulomatous thyroiditis membranous displayed positivity. Lymphocytes of
Hashimoto’s thyroiditis and macrophages of subacute granulomatous thyroiditis also showed immunoreactivity.

Fig. 3. FAS-L expression in a control (A), Hashimoto’s thyroiditis (B), and subacute granulomatous thyroiditis (C). Immu-
noreactivity was detected on a few scattered thyrocytes of normal controls and on plump thyrocytes proximal to lymphoid
aggregates in Hashimoto’s thyroiditis and granulomas in subacute granulomatous thyroiditis showed strong immu-
noreactivity. Infiltrating lymphocytes and macrophages of subacute granulomatous thyroiditis also showed positive reaction.

Fig. 4. CD4 (A), CD8 (B), TIA (C), and granzyme B (D) expressing lymphocytes in a representative case of Hashimoto's
thyroiditis.

Yonsei Med J Vol. 42, No. 5, 2001
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Table 6. Correlation between Fas-L Expression on Thyrocytes and Number of CD8+ Lymphocytes in Various Types of
Thyroiditis

Correlation coefficient between Fas-L
by intensity and CD8+ lymphocytes

Correlation coefficient between Fas-L

Type of thyroiditis by number and CD8+ lymphocytes

(p-value) (p-value)
Graves” disease 0421 (0.224) 0.629 (0.051)
Hashimoto’s thyroiditis 0.405 (0.149) 0.606 (0.021)
Nonspecific thyroiditis 0.588 (0.056) 0.864 (0.001)
Subacute granulomatous thyroiditis 0.614 (0.046) 0.193 (0.568)

their ratios for the various forms of thyroiditis.

DISCUSSION

In this study, we evaluated the in situ expres-
sion pattern of CD40, Fas, and Fas-L on thyrocytes
and infiltrating lymphocytes by immunohistoche-
mical staining in various types of autoimmune
thyroiditis, to investigate their roles in the apopto-
tic processes of thyrocytes. CD40, a member of
TNF receptor family, is found on the surface of
B-lymphocytes and plays an important role in
their interaction with T helper lymphocytes. By
binding to CD40 on antigen specific B-lympho-
cytes, activated T-lymphocytes transiently expres-
sing CD40-L transduce signals essential for B-lym-
phocytes growth and differentiation by secreting
variable cytokines.13 In addition to B-lymphocytes,
CD40 expression was also demonstrated on many
non-lymphoid cells including thymic epithelial
cells, endothelial cells, keratinocytes, fibroblasts
and thyrocytes."*™ Fas is a 45 kDa membrane type
I protein belonging to the tumor necrosis factor
receptor (TNFR) superfamily, which also includes
CD40.”* Fas has a 70 amino acid intracellular
“death domain” that transduces signals for
apoptotic cell death and Fas mediated apoptosis
by cross-linking Fas with anti-Fas antibodies.”
Fas-L is a 40kDa type II membrane protein ex-
pressed as a membrane bound form that is
processed into a soluble form that retains biologic
activity.” As in the case of CD40, Fas is also
expressed in various non- lymphoid tissues and it
may be directly involved in the apoptosis of some
non-lymphoid cells.”"*** In contrast to Fas, Fas-L
expression is known to be tightly regulated,
though low levels of Fas-L expression have been
reported in some non-lymphoid organs.”**

Our results show that the degree of CD40
expression on thyrocytes is closely correlated with
the intensity of lymphocyte infiltration. In contrast
to Fas and Fas-L, CD40 was not expressed on the
thyrocytes of normal controls or in GD that show
no lymphocyte infiltrates. There have been several
reports on the expression of CD40 in thyroid
tissue. Faure et al."® and Metcalfe et al.” reported
CD40 expression in GD and multinodular goiter.
However, these two reports did not evaluate
CD40 expression in normal thyroid tissue, nor did
they assess the relationship between its expression
and lymphocytic infiltration. Smith et al® re-
ported that CD40 was expressed on various cells
of the thyroid gland including thyrocytes, lym-
phocytes, macrophages, endothelial cells, and
fibroblast-like cells. They stated that, though CD40
mRNA was invariably detected in the normal and
the pathologic thyroid, CD40 protein expression
on thyrocytes was detected only in inflammatory
areas by immunohistochemistry, which is in line
with our results.

In autoimmune diseases, the natural unrespon-
siveness to self antigen is abrogated which causes
inflammatory cell infiltration.” Cytokines, such as
INFy, TNFa, and IL-1a, released by infiltrating
inflammatory cells then induce CD40 expression
on thyrocytes. The CD40 expressing thyrocytes
can reciprocally react with CD40-L on T-lympho-
cytes, resulting in the activation of B-lymphocytes
as well as cytotoxic T-lymphocytes (CTLs). Fur-
thermore, the induction of cell surface Fas-L
expression by CD40 activation has been demon-
strated by a recent study on the apoptosis of
hepatocytes during allograft rejection.” More-
over, cytokines, such as IL-6, was shown to be
transmitters of this reaction.”’ ™ Therefore, CD40
expressed on thyrocytes may play dual roles in
thyrocyte apoptosis by inducing Fas-L expression

Yonsei Med J Vol. 42, No. 5, 2001
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on themselves as well as by recruiting CTLs.
There appears to be a basal level of apoptosis
even in the normal thyroid gland and this may be
related to the ongoing turnover of cells and the
maintenance of the cellular population.**** In
the present study, Fas was constitutively ex-
pressed diffusely on thyrocytes including normal
controls, and its expression was stronger on
plump thyrocytes around the lymphocytic infil-
trates. Whereas only a few scattered thyrocytes
expressed Fas-L in the normal controls, its expres-
sion was increased in accord with the amount of
lymphocytic infiltration in various types of
thyroiditis. Several reports have shown the
expressions of Fas and Fas-L on thyrocytes, but
their results have not been identical, and this has
caused considerable debate, especially concerning
Fas-L expression.”’>” Giordano et al.” reported
the presence of Fas-L on thyrocytes at the gene
and protein levels, while Arscott and Baker™
could not detect the mRNA of Fas-L by a
ribonuclease protection assay or by RT-PCR; this
group also questioned the specificity of the
anti-Fas antibodies used by Giordano et al.” based
on their immunoblot results. However, Arscott
and Baker® concurred with Giordano et al.” on the
expression of Fas-L in cases of GD and HT by
immunohistochemical staining. From the technical
standpoint, the microwave pretreatment used for
enhancing antigenicity sometimes induces non-
specific cytoplasmic staining in tissues with
abundant endogenous avidin. Thyroid is known
to have abundant endogenous avidin activity, for
this reason we chose to use the EnVisionTM kit
from Dako for CD40, FAS, and Fas-L. Pseudo-
positive immunostaining from various sources is
known to be mainly cytoplasmic, therefore we
consider that stronger membranous expressions of
Fas and Fas-L proximal to inflammatory cell
aggregates strongly favors the true expression of
these molecules on thyrocytes. Until recently, it
had been understood that parenchymal cell loss in
autoimmune diseases is mainly caused by cyto-
toxic reactions of infiltrating lymphocytes.”
However, several recent reports have indicated
that apoptosis of thyrocytes by surface expressed
Fas and Fas-L (fratricide) plays a more important
role than CTL mediated cytotoxicity in the de-
struction of thyrocytes.””>” Therefore, our results

Yonsei Med J Vol. 42, No. 5, 2001

demonstrating the presence of Fas and Fas-L on
thyrocytes in all forms of thyroiditis support this
Fas and Fas-L mediated mechanism of thyrocytes
apoptosis (fratricide).

The other important mechanism of thyrocyte
apoptosis, CTL mediated cytotoxicity of thyro-
cytes, was also evaluated by in situ immuno-
phenotypic analyses of the infiltrating lympho-
cytes. CTLs mediate cytolysis by two different
pathways. One is Fas-L mediated cytolysis of Fas
expressing target cells and the other is cytotoxic
granule mediated cytolysis through perforin-
created “holes”.”® CD4+ T-lymphocytes do not
usually demonstrate the perforin-granzyme-based
mechanism of lysis and seem to lyse mainly via
the Fas-based pathway, while CD8+ T-lympho-
cytes usually adopt both mechanisms. Although
there were indications that perforin is a main
molecule required for CTL mediated cytotoxicity
in the mid-1980s, granzymes now appear to be the
main molecules. Granzyme B is a type of serine
esterase, and is found in granules of activated
CTLs while TIA is expressed on all CTLs irrespec-
tive of their activation status.” Our results show
a good correlation between the number of TIA+
lymphocytes and CD8+ lymphocytes in all forms
of thyroiditis. However, the number of granzyme
B+ activated CTLs occupied a negligible propor-
tion of CD8+ lymphocytes in all groups and no
differences in their proportions were found in the
various types of thyroiditis. Furthermore, Fas-L
was not distinctively expressed in infiltrating
lymphocytes of various forms of thyroiditis except
some of those in SGT. Therefore, CD8+ T-lympho-
cytes seem not to act as killers of thyrocytes but
rather as regulators of the inflammatory process
in autoimmune thyroid diseases, as Ludgate et al.
suggested.”’ However, we cannot completely
exclude the possibility that a small number of Fas-
L or granzyme B expressing lymphocytes might
be functionally involved in the apoptotic process
of thyrocytes, because GD and NLT usually show
small numbers of apoptotic thyrocytes.’

The present study includes 11 cases of SGT, on
the assumption that SGT may have a somewhat
different pathogenesis and the data of SGT were
analyzed in comparison with those of autoim-
mune thyroiditis. SGT is understood to be a virus
induced disease.*** Most virus specific CTLs are
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CD8+ T-lymphocytes that recognize cytosolic anti-
gens in association with class I MHC molecules on
any nucleated cells. Moreover, full activation of
CD8+ CTLs requires cytokines produced by CD4+
helper lymphocytes.”’ Because thyrocytes do not
express B7 or B7-2, costimulators of T-lympho-
cytes,** CD40 expressed on thyrocytes seems to be
a pivot in this sequence. In contrast to the other
types of thyroiditis studied, Fas-L was expressed
on infiltrating T-lymphocytes in SGT. However,
granzyme B+ CTLs occupied a negligible propor-
tion of the CD8+ T-lymphocytes, as found in other
types of thyroiditis. These results suggest that
virus infected Fas expressing thyrocytes may be
efficiently eliminated by Fas-L expressed on the
thyrocytes and CTLs. Macrophages and multi-
nucleated giant cells have been reported to
express CD40, Fas, and Fas-L, as was found in the
present study.”**** These cells are involved in the
apoptosis observed in granulomas” and may also
induce the Fas-L mediated apoptosis of bystander
lymphocytes and thyrocytes.*

In conclusion, our results display the acquisi-
tion of CD40, Fas, and Fas-L on thyrocytes proxi-
mal to inflammatory cell aggregates and the neg-
ligible expression of granzyme B and Fas-L on the
infiltrating lymphocytes, and suggest that the Fas
and Fas-L. mediated apoptosis of thyrocytes
(fratricide) may be more important than T cell-
mediated cytotoxicity in various forms of autoim-
mune thyroiditis.
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