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ABSTRACT

32 patients (19 female, 13 male)- suffering from Graves’ disease with
exophthalmus and five without exophthalmus were studied for various autoanti-
bodiesincludinganti-thyroglobulin (ATAB),anti-microsomalantibody (AMAB),
anti-parietal antibodies (APAB) and also circulating immune complex (CIC). 43
normal subjects were tested concurrently.

Immunofluorescent technique was employed for autoantibody detection.
Frozen sections of human thyroid tissue and rat stomach were utilized as antigen
sources for thyroid and parietal CIC estimated by PEG (polyethylene glycol)
precipitation method and the specific classes of immunoglobulins were detected
by SRID (single radial immunodiffusion).

The results were analyzed statistically. From the point of view of presence of
antibodies, there were significant differences between patients and control groups
(P= 0.005). Comparing Graves’ with or without exophthalmus, no significant
difference was seen between autoantibody levels, but higher titers of CIC were
elucidated in the latter group.

We will discuss that autoantibodies have an important role in thyroid
autoimmune diseases and also that CIC may have a critical role in the pathogenesis
of exophthalmus associated with Graves’ disease.
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INTRODUCTION

Graves’ discase is & common disorder which is consid-
ered 1o be an autoimmune disease. 1t was first described by
Robert Graves in 1835.

Patients with hyperthyroidism due to Graves™ diseise
have a high prevalence of aotoantibodies directed 1oward
several components of the thyroid gland. Otherbody organs
such as stomach parietal cells and pancreatic islet cells may
also be targened. Clinicad manitestations are related to

149

presence of these autoantibodies.'™ The suspected
autoantigens are thyroglobulin, thyroid microsomes and
TSH receptors.”'® Thyroglobulin antigens are present on
the thyroid cell suface and anti-thyroglobulin antibodies
have a hinding capacity for iodothyronines and interfere
with the RIA test (T3 and T4)."

Microsomal antigen is aprotein with amolecular weight
of about 100-110 KD and its major antigenic component is
thyroid peroxidase (TPO). TPO is known to be amembrane
protein of exocytotic vesiclescontaining newly synthesized
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thyroglobulin. It is believed that cytoplasmic microsomal
antigen is also presented on the surface of human thyroid
cells.'"* It is exclusively located in the apical microvilli of
thyroid follicular cells facing the colloid space.**

TPO has the ability to catalyse thyroid hormones."?
Some autoantibodies may block the catalytic function of the
enzyme. The finding of anti-TPO antibodies in chronic
thyroiditis suggests that it differs from the TPO antibodies
which may occurin the absence of disease and its production
may be due to cross reaction between thyroglobulin and
TPOW®

Recent reports of anti-thyroglobulin and anti-mem-
brane antibodies indicate that there is an association be-
tween the presence of these two antibodies and dietary
iodine, which increases their production.*?

An antibody to & colloid component (C2) other than
thyroglobulin, is demonstrable in patients with Graves’
disease.'

The ophthalmopathy of Graves™ is characterized by
lymphocytic infiltration ofretroorbital muscles with edema
and mucopolysaccharide deposition. The degree of
infiltration correlates with the presence of some
autoantibodies in patient sera and action of circulating
immune complexes (CIC). This study investigated the
autoantibodies and their possible role in exophthalmus in
Graves' patients.®'""?

PATIENTS AND METHODS

32 patients with hyperthyroidsim and exophthahnus
were studied. Their eye signs were compatible with grade
1 or higher stage of eye involvement. 43 healthy age-
matched persons were selected asa control group. They had
no evidence of any systemic or thyroidal illness. Thyroid
function tests including FT41 and serum total T3 were
normal in this group. A patient control group including 13
with multinodular goiters, six with surgically proven
Hashimoto's thyroiditis and 43 with primary hypothyroidism
were tested simultaneously.

Antigens
Human thyroid tissue was utilized as thyroid antigen
source.

Techniques

1) Immunofluorescent technique (IFT) was performed
asconventional methods. using fluorescein conjugated total
antihuman immunoglobulins.

2) Looking for antimicrosomal antibody (AMA), thy-
roid frozen sections were used as slide preparation with no
further treatment, but foranti-thyroglobulinantibody (ATA),
the sections were incubated with absolute methanol for 10
min. at 56°C.
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3) Antipartictal antibody (APA) was detected by IFT
and stomach frozen secton was used as antigen.

4) Circulating immune complex wasdetected by Haskova
method (based on protein precipitition by PEG 6000). The
final contents of immune complex were analysed by Sigma
RID plates.

Statistical analysis

The rate of autoantibodies and CIC presence between
individual groups were compared by t,t'. chi-square
correction and Fisher tests.

RESULTS

Fig. 1 demonstrates the sum of patient and controls
divided by sex and clinical manifestations. Some Graves’
cases were associated with other diseases, one with
sclerodermaandone withdiabetesmellitus. Anti-microsomal
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Fig. 2. Comparison of patients who have Graves' discase &
exophthalmus with normal subjects from the point of view of
ATMAB.
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Table I. Various autoantibody titers in patients and controls.

Bararioters _ Anti-thyroid Anti-thyroglobulin antibody Anti parietal cell
microsomal untibody (ATAB) No.& % antibody Intensity,
P {ATMAB) No. & % No.& %
4k S0 | CEIR OA1E .l BV e g Y e L ALY _l_ +t +++ | ++++
0 |04 |00 {2000 1683060120
Giraves” with exophthalmus 4 3 2 e kg e 1 5 4 . - . S 6 2
12.5%]| 9.37] 6.25(31.2 12.5 | 6.25) 3.13[15.6/ 12.5 i 18.7 | 6.25
Graves® without exophthalmus | = 2 % 2 & z - 1 - 1 2 -
40 20 50 | 50
Hashimoto's disease 2 1 18 |2 o ) B 1 = ) =
16.6 50 [33.33[16.6 33.33 16.6 40
Nodular Goiter 1 1 2 & ! ] ) - - » “ 2 3 =
5.2 | 5.26[10.5 714 7.147.14 16.6 | 25
Primary Hypothyroidism 3 El 2 I3 ki 4 |1 7 7 2 1 1
BA1[10.8] S| 81108 (108127 | 54| S4]27] 27
Normal population - 2 = | 9 { & : - ) = - 5 3 -
5.1 471 23 1229 | 7.3
antibody detected by IFT revealed a yellow-greenish pat- difference was seen between males and {females.
tern of thyrocyte cytoplasm in positive titers. Comparing the study groups for ATA, again we found i

Table [ shows pair-wise comparison between patients significant statistical difference between normal and Graves”
and control groups for various autoantibodics. The highest patients (P<().0032, Fig. 3).
titer of AMA (1:80) was seen in Graves' and Hashimoto's Table Il demonstrates the presence. asnountand frequency
disease, but for ATA, a titer of 1:128 was seen in the of CIC in the various groups. There was a signilicant
Hashimoto group. APA could be detected only in the difference  between patients with and  withoul
Graves' group. ophthadmopathy.

InFig. 2. the frequeney and percent of AMA in the study The RID evaluationis shown in Table 1. The dominant
groups are compared. There was a significant difference antibody was IgG, and we detected Clg and C3 in the CIC
between patients and normal controls (P<U.(K21) but no solution.
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e 58.4% case. For the first time in Iran, we have assayed the various
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: Their mean age was 40 for females and 50 for males.
20% 1 sawfT Different autoantibodies including an-microsomal an-
- —— tihody (AMA), anti-thyroglobulin antibody (ATA) and
GRAVES NORMAL anti-parictal antibody (APA) were estimated by immuno-
ATMAB=ANY Thyroid Microgomal Anttbody fTuorescent test (IFT)

Signiticant Ditference(P+0.01) Our resulis indicate a significant difference between
Fig. 3. Comparison of patients who have Graves' disease & compired groups. 1t has been claimed that AMA and ATA
exophthalmus with normal subjects from the paint of view of inhibit the formation of thyroid hormones.*® and they pos-

ATAB. sess cytolytic ability due to antibody dependent cell-medi-
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Table II. Comparison between different test groups for CIC,

Parameters | cic | cIc Total X
13mg, (1.3 mgl;. No. & Test
Test Groups No.& % | No. & % %

e Male 10 3 13 | Non-
Graves' with 769 2.1 % I
exophthalmus

P Female 12 7 19| significant
53.5 365 100
Graves' with
exophthalmos & normal Male & ;‘,21 1 ;2 0 32 significant
population Female = =14 100
Maie & | 2 39 41 | difference
Female 5.8 84.2 100
Graves' with Ale (23 i ;. 32 | significant
exophthalmus & Female R " 100
Graves' without 5
exophthalmus Male & 2 5 difference
Female 0 100 100
Graves' with exophthatmus|Male& ggs 125 32 | significant
primary hypothyroidism | Female b= - 100
Male& | 9 25 34| difference
Female 265 735 108

Table IIl. Immune complex composition in patients’ sera.

CIC COMPOSITION

Sera cIC {SRID METHOD)

No. | mg/ml| IgG| IgM | IgA| C3 | Ciq
121 3.15 + + - W 7+ + |
101 |0.50 5 + - * %
123 [IL.15 + B & i &
305 |1.30 + + = + A
309 [1.05 + % = + e
629 |[1.95 + - - + +
628 |1.30 + - - i i
636 |1.80 k- + - g 4
611 ]2.60 + + a + +
625 |0.50 & 2 - £l &

ated cytotoxicity (ADCC) on thyroid follicular cells and are
believed to be involved in thyroid destruction.”'* We sug-
gest that looking forantimicrosomal and anti-thyroglobulin
antibodies may playa critical role not only in diagnosis, but
also for prognosis.” It has been reported that a signilicanty
lower rate of relapse of hyperthyroidism occurred in those
patients who were positive for both AMA and ATA (11%)
compared to those who were positive only for AMA (25%)
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and those negative forboth (39%). The possible mechanism
is that patients with positive titers for AMA and ATA had
destruction of thyroid cells due to autoantibodies. >

Itshould be bor in mind thatthe probable expression of
MHC 11 antigens on thyroid epithelial cells following
interferon garmma induction may play arole in recognizing
the thyroid antigen by T cells and evoke thyroid destruction
in certain cases.”?

[t is notable that these two antibodies (AMA and ATA)
operale in opposition to thyroid stimulating antibodies and
the interaction between these two opposing sets of antibod-
ies determines eventual thyroid function and the prognosis
of Graves’ disease.”* The presence of APA in patients
confirms the autoimmune etiology for Graves™ disease.

Looking for circulating immune complexes (CIC), we
found a significant difference between normal and patient
groups. Our datais supported by otherstudies which suggest
that CIC are formed by autoantibody and thyroid antigen
interaction. Their deposition and complement fixing
component are potentially damaging to the thyroid and
other organs including kidney and retroorbital tissues.

Thyroglobulin has been known as a nephritogenic
antigen.® CIC depositionin eye muscles and the postorbital
space may be responsible for Graves’ ophthalmopathy.
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