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PRELIMINARY COMMUNICATIONS

Evidence for Circulating Immune
Complexes in Thyroid Disease
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Summary

Anti-complementary activity was detected in the sera of
23 (59%) out of 39 patients with Hashimoto thyroiditis;
in 10 (29%) out of 34 patients with primary hypothyroid-
ism; in six (17%) out of36 patients with thyrotoxicosis; and
in only six (8%) out of 78 control subjects. Fractionation
of Hashimoto sera by Sephadex G-200 chromatography
showed that the anti-complementary activity was
founding fractions of larger molecular size than
monomeric IgG, being localized predominantly in
the ascending limb of the second elution peak, suggesting
that it was in the form of small immune complexes.

with a variety of conditions not considered to be of autoimmune
aetiology. All serum samples were stored at -20°C and tested
within one month of collection.

Anti-complementary Assay.-Serum samples were thawed
and heated at 56°C for 60 minutes in 0'5 ml volumes. Fresh
guinea-pig complement (2-5 units in a volume of 0 5 ml) was
added and the samples maintained at 4°C for 30 minutes. Sheep
red blood cells (0*5 ml of a 2% v/v suspension) and rabbit anti-
sheep haemolytic serum (Wellcome Reagents; 3 minimum
haemolytic doses in a volume of 0 5 ml) were then added and
the samples incubated at 37°C for a further 30 minutes. The
samples were then diluted with 1 ml of barbitone buffered
saline, pH 7-2, and centrifuged at 3,000 g for 10 minutes. The
release of haemoglobin into the supernatant was estimated
spectrophotometrically by absorbance at 540 nm, and the per-
centage inhibition of red cell lysis was calculated from the
saline control maximum release.

Localization ofAnti-complementary Activity in Whole Serum.
A number of Hashimoto serum samples were fractionated by
Sephadex G-200 column chromatography. The anti-comple-
mentary activity of each fraction was estimated exactly as before.

Localization of IgG in the serum fractions.-The IgG content
of each of the serum fractions was estimated by single radial
immunodiffusion (Mancini et al., 1965).

Introduction

Previous reports (Calder et al., 1973 a, b) have suggested that
circulating immune complexes may play a part in the patho-
genesis of certain thyroid diseases. This was based on the find-
ing, firstly, that the lymphoid cell dependent cytotoxic activity
of serum from patients with Hashimoto thyroiditis is an IgG
antibody localized in both the first and second Sephadex G-200
elution peaks and, secondly, that incubation of lymphoid cells
from normal donors with Hashimoto serum rendered them
cytotoxic to thyroglobulin-coated target cells. Several methods
are currently available for the in vitro detection of circulating
immune complexes. One is an anti-complementary assay based
on the binding of Cl to circulating immune complexes after heat
inactivation of the Cl bound in the blood, with a subsequent
back titration of added guinea-pig complement. The method has
been used successfully to detect immune complexes in patients
with dermatitis herpetiformis (Mowbray et al., 1973).
We here report the use of this test to detect the possible pre-

sence of circulating immune complexes in patients with Hashi-
moto thyroiditis, primary hypothyroidism, and thyrotoxicosis.

Patients and Methods

Patients.-Sera from 39 patients with Hashimoto thyroiditis,
34 patients with primary hypothyroidism, 36 patients with
thyrotoxicosis, and 78 control subjects matched for sex and age
were examined. The control subjects consisted mainly of blood
donors and laboratory personnel and some hospital patients

Results

Anti-conplementary Assay.-The anti-complementary activity
of serum from control subjects and from patients with Hashi-
moto thyroiditis, primary hypothyroidism, and thyrotoxicosis
is shown in fig. 1. Very little anti-complementary activity was
detectable in control serum; only six of the 78 samples tested
(7%) gave an inhibition of sheep red cell lysis of >20%. In
contrast, Hashimoto serum had considerable anti-comple-
mentary activity; 23 of the 39 samples tested (59%) gave an
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FIG. 1-Anti-complementary activity, expressed as an inhibi-
tion ofsheep red cell lysis, of serum from control subjects and
patients with Hashimoto thyroiditis, primaryhypothyroidism
and thyrotoxicosis.
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inhibition of red cell lysis of >20%, and inhibition of >80%
was detectable in 25% of the serum samples. The occurrence
of anti-complementary activity in serum from patients with
primary hypothyroidism or thyrotoxicosis was less frequent,
the percentage of serum samples showing inhibition of red cell
lysis >20% being 29% and 17% respectively.

Anti-complementary Activity of Serum Fractions.-The
Sephadex G-200 separation profile of a representative sample
of Hashimoto serum and the anti-complementary activity of
each of the seven fractions is shown in fig. 2. With all serum
samples studied the anti-complementary activity was localized
predominantly in fractions III, IV, and V-that is, in the ascen-
ding limb of the 7S peak-while fractions I, II, VI, and VII
were inactive.
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FIG. 2-Chromatography of Hashimoto serum on Sephadex
G-200 showing the distribution of IgG and anti-comple-
mentary activity, and anti-complementary activity of frac-
tions I-VII as a % inhibition of red blood cell lysis.

Localization of IgG in Serum Fractions.-The IgG content of
each of the serum fractions is shown also in fig. 2. Fractions I,
II, and VII contained less than 15 mg IgG/100 ml whereas
fractions III, IV, V, and VI contained substantial amounts of
IgG; 62 mg, 160 mg, 230 mg, and 142 mg/100 ml respectively.

Discussion

The results show that anti-complementary activity is present in
the serum of a significant proportion of patients with Hashimoto
thyroiditis, primary hypothyroidism, or thyrotoxicosis, the
greatest frequency being detected in serum from patients with
Hashimoto thyroiditis.
The anti-complementary activity of Hashimoto serum was

localized predominantly in the ascending region of the second

peak and is therefore of molecular size larger than monomeric
IgG but smaller than IgM. The fact that substantial amounts of
IgG were present in all fractions containing anti-complementary
activity and that the distribution of anti-complementary activity
was localized only in the early portion of the IgG profile suggests
that this property may be due to a small antigenic determinant
in combination with IgG. Since the anti-complementary assay
gives no indication of the nature of the inhibitory factors in-
volved, there is also the possibility that this activity could be due
to aggregated IgG. This would seem to be unlikely since serum
samples from both control subjects and thyroid patients were
tested within one month of collection and had been frozen and
thawed only twice.

Current experiments (Calder et al., 1974) investigating the
lymphoid cell dependent cytotoxic effect of Hashimoto serum
fractions on thyroglobulin-coated target cells have shown that
significant cytotoxicity is localized in both the first and second
elution peaks. The observed anti-complementary activity of
Hashimoto serum may be due to the presence of thyroglobulin-
antibody complexes though thyroglobulin antibodies are only
weakly complement fixing (Roitt et al., 1958). Recent investiga-
tions by Hay and Torrigiani (1973) suggest that the reason for
the poor complement fixation observed in this system is depen-
dent on the nature of the thyroglobulin molecule rather than on
the antibodies. Whether in fact thyroglobulin antibody in
combination with small fragments of the thyroglobulin mole-
cule is capable of fixing complement as a result of exposure of
different antigenic sites is at present unknown. It is possible
that the anti-complementary activity of Hashimoto serum is due
to complex formation with other antigens, in particular to
thyroid microsomal antigen and the complement-fixing thyroid
microsomal antibody.
The difference in frequency of anti-complementary activity

in the three clinical groups of thyroid disease indicate that cir-
culating immune complexes of the optimum size for binding
complement are more common in the serum of patients with
Hashimoto thyroiditis. This could reflect variations in the
degree and type of tissue damage occurring in these different
disease states resulting in the release of thyroglobulin, its sub-
components, or other thyroid antigens.

We are grateful to the M.R.C. for their support. Correspondence
to Dr. W. J. Irvine, Clinical Immunology Laboratories, Department
of Therapeutics, Royal Infirmary, Edinburgh.
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