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Clinical and experimental observations indicate that auto-
immune mechanisms may be of importance for the develop-
ment of Hashimoto's thyroiditis. Circulating antibodies against
at least one thyroid constituent are invariably found in patients
with this disease, and the disease can be produced in exper-
imental animals by immunization with autologous thyroid ex-
tract and Freund's adjuvant.

Even if an auto-immune actiology is accepted it remains
unestablished whether circulating thyroid antibodies or cell-
ular hypersensitivity are of pathogenetic importance. A cir-
culating factor which is specifically toxic to cultured thyroid
epithelial cells can be demonstrated in patients with Hashi-
moto’s disease (11, 9) and this cytotoxic factor seems to be
identical with one of the serologically demonstrable thyroid
antibodies, the complement fixing antibody (10, 5, 7). This
observation suggests that the complement fixing antibody is
of pathogenetic importance. However, the effect is seen only
in cells damaged by trypsin (10, 7) and attempts of trans-
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ferring thyroiditis to normal animals by means of serum con-
taining thyroid antibodies have been unsuccessful (14).

The constant presence of lymphocytes and plasma cells at
the site of the lesion suggests that cellular hypersensitivity
plays a role in the development of chronic thyroiditis. Trans-
fer of the disease to healthy animals by means of lymphoid
cells from sensitized donors has been reported (4). Positive
skin tests have been found following intradermal injection of
thyroid extract into patients with thyroid disease and circulat-
ing thyroid antibodies (3). However, the significance of the
finding remains unclear since the skin reaction was interpreted
as an Arthus phenomenon (3).

The aim of this paper is to decide, by means of the skin
window technique, whether the skin reaction is a tuberculoid
type reaction or an Arthus phenomenon. The skin window
technique has not previously been used for the study of a
disease of possible autoimmune etiology.

MATERIAL AND METHODS

The skin window technique was applied to seven patients with Hashimoto's
thyroiditis. The diagnosis had been verified in each case by means of a thyroid
biopsy. All patients were women aged 35 to 61 vears. 4 patients were euthyroid,
3 had developed myxoedema and received thyroid medication. The possibility
exists that the injection of thyroid extract into euthyroid patients with chronic
thyroiditis might cause a flare-up of the disease, thus making the patients myx-
oedematous. Consequently, their thyroid function was followed closely. Six con-
trol patients without evidence of thyroid disease, 4 women and 2 men, were also
included in the experiment.

The demonstration of microsomal circulating antibodies was done by an im-
mune fluorescence technique as described by Holborroaw, Browwn, Roitt & Dontach
(8). Positive reactions were titered by means of a complement fixation reaction
described by Roitt & Doniach (14) using standardized extracts of toxic goitres
as antigen. Thyroglobulin antibody was demonstrated by thvroglobulin—sensit-
ized sheep cells obtained from Bourroughs Wellcome & Co. CA-2 antibody was
demonstrated by an immune fluorescence technique as described by Balfour, Do-
niach, Roitt & Couchman (2).

Thyroid extracts for the skin reaction were made using the method of Goudie,
Anderson, Gray, Clark, Murray & McNicol (6). The extracts were Seitz filtered
and the sterility checked by bacterial culture.

The skin window examination was performed using the method of Rebuck,

28  Acta Allergologica, XX, 6




o S0 o] o - - — 1A
o §'o o €0 - - — A
o o S0 o1 - - — Al
o S0 S0 o1 - - — 111
o $'0 o 50 - - —_— 11
o S0 (o} S0 - - —t 1

suosiad jonued
JO IaqunN]

S0 S0 ot S€ oz tg — L
o o S¥ ot ooo'szT 9Se + 9
- S0 o1 ot o'z 000'005°T - + s
M o o1 o'z of oz t9 -+ t
o o1 o1 o'f 00§°2 gel -+ €
o o1 $€ o'f ofz z1¢ z
€0 <0 ¢t Sg 000'00%°T z1§ - I
s[rgdoursoa | s[rydoseq s[rydoursoa spydoseq |
adeiuaniad afeiuaniad adeiuadniad adeiusniad | siuaned
WnwIxe WnWIXep wnwIxe wnuwixepy Apoqnue Apoqpiue ann Juixy ERIEREER 01111 jo Jaqunu
o o _ | unngojgoliyy, —VD wawadwon) orwse[doid) | sHIpIoIAy)
| J1uoIy)
aulfeg | 1DP1IXI proJiy L

(JAg-I) suosiag josque’) ¢ puv (Z—r) sqptodfy [ 2mmodyr) Yuos SJaypg L ounpy puv ppaxy proddy g
fo uorpalup Suivopjoq safooomay olpydoursoy puv dijiydosvyg fo SIFvjuasidg wnwixvp puv SaApoquup prodfy p Fuvpnoir)

EICLAY

I Y N R TPy



441

Petz, Riddle, Priest & LoGrippo (12). o.1-0.2 ml thyroid extract was injected
into a denuded area of the skin of the volar side of one forearm. Symmetrically
on the other arm the same volume of saline was injected as control, The areas
were covered by sterile coverslips. The coverslips were changed every three hours
throughout the following 48 hours. The cells of the exudate adhering to the
coverslips were stained with May-Griinwald-Giemsa, and differential counts of
the cells of each coverslip were performed.

Furthermore 0.1 to 0.2 ml of the same extract was injected intradermally at a
distance of at least 7 em from the corresponding skin window. The gross redic-
tions were read after 48 hours.

RESULTS

In the skin windows of all the seven patients with chronic
thyroiditis, basophilic leucocytes appeared following injection
of thyroid extract. The basophilic leucocytes were particularly
numerous on the second day of the experiments when they
amounted to 1.5 to 8.5 per cent of the cells of the exudate.
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Fig. 1.
Average percentages of basophilic and eosinophilic leucocytes in skin windows
following injection of thyroid extract into seven patients with chronic thyroiditis.
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Fig. 2,
Average percentages of basophilic and eosinophilic leucocvtes in skin windows
following injection of saline into seven patients with chronic thyroiditis.

All of the seven control experiments on the same patients
revealed no or very few (max. of o to 1.5 per cent) baso-
philic leucocytes following injection of saline. A number of
eosinophilic leucocytes appeared in the exudate at the same
time as the basophils following injection of thyroid extract,
whereas neutrophils and macrophages appeared in much the
same number and sequence after injection of thyroid extract
and saline.

Table 1 shows the findings of circulating antibodies and the
maximum percentages of basophils and eosinophils in the skin
windows after injection of thyroid extracts and saline into the
seven patients with Hashimoto’s thyroiditis compared with six
control subjects. Fig. 1 shows the average number of baso-
philic and eosinophilic leucocytes in the skin windows follow-
ing injection of thyroid extract into the seven patients with
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Fig. 3.
Average percentages of basophilic and eosinophilic leucocytes following injection
of thyroid extract into six control persons.

chronic thyroiditis. A maximum of 4.2 and 2.8 per cent, re-
spectively, was reached on the second day of the experiments.
Fig. 2 shows that hardly any basophils or eosinophils appeared
in the skin windows of the same patients following injection
of saline. Figs. 3 and 4 show that no basophils or cosinophils
appeared in the skin windows of the control persons receiving
injections of thyroid extract and saline.

The gross reactions were difficult to read. Two of the pa-
tients with chronic thyroiditis had negative reactions, five pa-
tients revealed erythema, the extent of which varied from 6
to 14 mm. Infiltration of the skin was seen in none of the
cases.
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Fig. 4.
Average percentages of basophilic and eosinophilic leucocytes in skin windows
following injection of saline into six control persons.

DISCUSSION

Previous work on the skin window technique has shown that
basophilic leucocytes were characteristic of delayed types of
hypersensitivity reactions of the tuberculin types (1, 17) ex-
perimental contact dermatitis (15), and the normal-lympho-
cyte transfer test (NLT-test) (16). Basophilic leucocytes are
not seen in non-specific inflammation (13). In the present
study the skin windows revealed basophilic leucocytes follow-
ing intradermal injection of thyroid extract into patients with
Hashimoto's thyroiditis and circulating thyroid antibodies,
whereas no basophils were found in the skin windows follow-
ing injection of thyroid extract into normal control persons.

This observation indicates that the positive skin reaction
seen in patients with thyroid discase following intradermal
injection of thyroid extract as described by Buchanan, Ander-
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son, Goudie & Gray (3) is a delayed type hypersensitivity
reaction and not an Arthus phenomenon. Consequently, cell-
ular antibodies seem to be of importance for the development
of chronic thyroiditis, and basophilic leucocytes may play a
role in auto-immune reactions.

SUMMARY

The cellular response to thyroid antigens in patients with a
disease of possible auto-immune etiology was studied by the
skin window technique. Seven patients with Hashimoto's thy-
roiditis and circulating thyroid antibodies received intradermal
injections of thyroid extract. The exudate contained baso-
philic leucocytes, the number of which reached a maximum
on the second day of the experiment. No basophils were seen
in the exudate after injection of saline or following injection
of thyroid extract into six control persons without thyroid
disease and without circulating thyroid antibodies. A number
of eosinophilic leucocytes appeared in the exudate at the same
time as the basophilic cells. Since basophilic leucocytes have
previously been found in delayed type hypersensitivity reac-
tions but not in non-specific inflammation in skin windows, this
observation suggests that the skin reaction is of a delayed type.
Consequently, cellular antibodies against thyroid antigens may
occur in Hashimoto's thyroiditis, and basophilic leucocytes may
be of importance in auto-immune reactions.
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