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Introduction 

Vollset, Ivar and Hans Jergen Larsen: Occurrence of autoantibodies against 
thyroglobulin in Norwegian dop. Acta vet. scand. 1987, 28, 65-71.-Serum samp
les from 45 hypothyroid dogs, 11 clinically healthy dogs and 31 dogs with various 
clinical endocrinopathies, seborrhoea and dermatitis were tested for thyroglobulin 
antibodies using the passive hemagglutination test. A chromic chloride (CCH)- and 
a glutaraldehyde (GCH) method were used in the assay. Circulating antibody titer 
against thyroglobulin were observed in 34 % and 24 % of dogs with hypothyro
idism by the CCH and the GCH method, respectively. Three of 12 dogs with 
seborrhoea had low titers (20 to 40) of thyroglobulin antibodies. Thyroglobulin 
antibodies were observed in 1 of 3 hypothyroid dogs with thyroid carcinoma. 
Clinically healthy dogs and dogs with certain other endocrinopathies (Addison's 
disease, Cushing's disease, Diabetes mellitus, Hyperestrogenism) and dermatitis 
were negative. 
Though the CCH method detected thyroglobulin antibodies in more serum samp
les than the GCH method, the GCH method was considered more reliable in that 
the glutaraldehyde treated cells were more stable, both at room temperature and at 
+4"C. 

passive hemagglutination; hypothyroidism ; canine. 

Autoimmune thyroiditis and idiopathic 
follicular atrophy are the two main causes of 
primary hypothyroidism in dogs (Gosselin et 
al. 1982). Autoimmune thyroiditis, also cal
led chronic lymphocytic thyroiditis, is com
parable both histologically (Tucker 1962) 
and serologically (Mizejewski et al. 197 1) to 
Hashimoto's thyroiditis in man. An auto
immune pathogenesis of chronic lymphocy
tic thyroiditis in dogs was further supported 
by the study of Gosselin et al. ( 1981 ). Their 
results indicated an antibody-dependent cell 
mediated cytotoxicity reaction as the main 
cause of cellular destruction in the thyroid 
gland. 

Gosselin et al. ( 1980) detected thyroglobulin 
antibodies in 12 of 25 (48 %) hypothyroid 
dogs by the chromic chloride hemagglutina
tion (CCH) method, while only 6 (24 %) of 
the dogs showed detectable antibodies when 
the tanned cell hemagglutination method 
was used. The main disadvantage of the 
CCH method is, however, red cell instabi
lity, as discussed by Poston (1974), i.e. the 
red blood cells often hemolyses when stored. 
In addition both require freshly prepared 
thyroglobulin coated sheep red blood cells 
(SRBC). A glutaraldehyde hemagglutination 
(GCH) method was therefore established 
(Vol/set et al. 1987). 
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The aim of this study was to assay thyroglo
bulin antibodies in Norwegian dogs. Further 
the method was compared with the CCH 
method. The frequency of thyroglobulin an
tibodies in serum from dogs with hypothyro
idism and other clinical endocrinopathies, 
seborrhoea and dermatitis were investigated. 

Materials and methods 
Animals and serum samples 
Serum samples were collected from healthy 
dogs, from dogs suffering from hypothyro
idism and from dogs with skin diseases due 
to other clinical endocrinopathies, sebor
rhoea and dermatitis. Blood was drawn from 
the cephalic vein for serum collection, and 
stored in sterile tubes at -2o·c. Radioimmu
no assay (RIA) was used to determine thy
roxine (T 4) concentration in serum3

• The 
thyroid-stimulating hormone (TSH) test was 
used to confirm the diagnosis of primary 
hypothyroidism. Blood samples were col
lected immediately before and 4 h after in
travenous injection of I ml/5 kg body weight 
of Actyron@), 2 IU/ ml. 

Preparation of thyroid antigens 
Canine thyroglobulin was isolated by chro
matography as described by Vol/set et al. 
(1987). The thyroglobulin was adjusted to a 
concentration of I mg/ml with phosphate 
buffered saline (PBS) and stored at -2o·c 
(Vol/set et al. 1987). 

Coating of sheep red blood cells (SRBC) with 
thyroglobulin 
The chromic chloride method (CC H) 
was performed as described by Gosselin et 
al. 1980 and Vol/set et al. 1987. 

3Carried out at the Department of Reproductive 
Physiology and Pathology, The Norwegian Col
lege of Veterinary Medicine. 
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The glutaraldehyde method (GC H) 
was carried out as described by Vol/set et al. 
1987. 

Passive hemagglutination test (PHT) 
T he PHT was performed in microtiter V
bottom plates with final RBC concentration 
of 0.33 % (Vol/set et al. 1987). Serum titer 
values 20 were considered to constitute 
positive antithyroglobulin sera. 

Results 
Occurrence of autoantibodies in dogs with 
hypothyroidism 
The presence of antibodies against thyroglo
bulin were investigated in 15 dogs with hy
pothyroidism (diagnosis based on clinical 
signs, thyroxine (T 4) measurements and thy
roid stimulation tests). Antibodies were de
monstrated in 8 (57 %) of 14* dogs using the 
CCH method. 
In contrast only 5 had positive serum titers 
when the GCH method was used (Table I). 
The geometric mean serum ti ter value and 
SD (in positive samples) in the CCH test was 
51.9 ± 31.5 compared to 52.8 ± 20.3 in the 
GCH test. 
The average T 4 concentration in dogs with 
primary hypothyroidism was 5.7 nmol/ l 
with SD 3.5 before TSH stimulation, and 
8.7 nmol/I with SD 4.7 after TSH stimula
tion. 

Occurrence of autoantibodies in dogs with 
low serum concentration of thyroxine {T4) 

Of 30 dogs with clinical symptoms of hypo
thyroidism and low serum T 4, 7 (23 %) had 
positive CCH test titer and 6 (20 %) a posi
tive GCH test titer (Table 2). The average 
T 4 concentration was 6.1 nmol/ I with SD of 
2.4. 

• One dog was not tested by the CCH method. 
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Table I. Serum titers of thyroglobulin antibodies 
and serum thyroxine (T4) before and 4 h after in-
jection of thyroid stimulating hormone (TSH) in 

15 dogs with hypothyroidism. 

T4 (nmoli l) 
GCHb Dog no. CCH3 

before af\erTSH method method 

1 6.0 7.4 0 0 
2 4.2 5.2 20• 0 
3 11.0 15.6 20 0 
4 .. 6.8 9.0 0 0 
5 0.0 2.0 nd 40 

6 3.5 7.5 20 0 
7••• I.I I.I 640 160 
8 11.0 12.8 0 0 
9 4.4 10.4 160 80 

10 6.8 9.2 40 20 

11 4.3 7.1 0 0 
12 0.7 3.3 40 40 
13 6.0 8.4 40 0 
14••• 11.0 18.0 0 0 
15 8.0 14.2 0 0 

Proportion seropositive: 8114 5115 

b 

CCH: Chromic chloride hemagglutination 
test 

• 
GCH: Glutaraldehyde hemagglutination test 
Titer value expressed as inverse titer value 

•• Thyroid atrophy ••• Thyroid carcinoma 
nd Not done 

Summation of data in Tables I and 2 shows 
that 15 (34 %) of 44 "hypothyroid" dogs had 
a positive CCH test titer and 10 (23 %) a po
sitive GCH titer. 

Thyroxine {T measurements. and CCH 
and GCH tests in dogs with clinical endocri
nopathies, seborrhoea and dermatitis and in 
clinically healthy dogs 
Thyroxine and thyroglobulin antibody titers 
were measured in 31 dogs with endocrino
pathies (other than hypothyroidism), sebor
rhoea, or dermatitis and in 11 clinically 

Table 2. Serum titers of thyroglobulin antibodies 
in 30 dogs with clinical symptoms of hypothyro-

idism and low values of thyroxine (T4). 

Dogno. T4 CCH3 

(nmol/ I) method 

4.0 40 
2 2.0 40 
3 4.0 20 
4 4.6 160 
5 4.5 40 
6 5.5 0 
7 4.5 80 
8 2.0 20 
9-30• 6.9 ± 2.3 (SD) 0 

Proportion positive: 7/30 

For key. see Table I. 
•One of the dogs had thyroid carcinoma 
SD Standard deviation. 

GCHb 
method 

20 
0 

20 
20 
20 
40 
40 

0 
0 

6/30 

healthy dogs (Table 3). Low T 4 concentra
tion was observed in 5 dogs with dermatitis 
(mean: I 0. 7 nmol/I ± 3.3 nmol/l) in the one 
dog with Cushing's disease (hyperadrenocor
ticism) (6.6 nmol/l) and in 2 of 4 dogs 
with diabetes mellitus (mean: 15.0 nmol/l ± 
6. I nmol/l). One of 8 dogs with seborrhoea 
sicca (CCH and GCH titer: 40) and 2 of 4 
dogs with seborrhoea oleosa (CCH and 
GCH titer: 40 and 20 respectively) had anti
bodies against thyroglobulin. None of the 
dogs with dermatitis, Addison's disease, Cu
shing's disease, diabetes mellitus, or hyper
estrogenism which were tested, nor any of 
the clinically healthy dogs showed evidence 
of circulating thyroglobulin antibodies de
tectable by the CCH or GCH tests (Table 3). 

Sex, age and breed distribution in dogs with 
autoimmune thyroiditis 
Thyroglobulin autoantibodies were found in 
7 of I 6 hypothyroid female dogs and in I 0 
of 29 male dogs. The hypothyroid dogs te
sted were from 2 to I 2 years old, with a 

'"·' ... , ...:•nd. vol. 28 no. I · 1987 



68 

16 

14 

12 

., 10 Q 
0 ,, 
0 8 
Q 
D 
E 
:> 

6 z 

4 

2 

/. Vol/set & H.J. Larsen 

2-4 4-6 6-8 8-10 10-12 
Age In years 

mean age of 6.4 years and SD 2.2 years. The 
mean age of dogs with thyroglobulin auto
antibodies was 6.4 years with SD 2.0 years 
(Fig. I). 
The hypothyroid dogs represented 21 dif
ferent breeds in all. Gun dogs (English set
ters, retrievers, vorsthers and cocker spani
els) accounted for 44 % and schnauzer dogs 
for 9 %. The remaining breeds were repre
sented by I or 2 dogs each. 

Discussion 

Figure I. Age distribution of hypothyroid dogs. 
Open columns represent the total number of hy
pothyroid dogs. Black columns represent the 
number of hypothyroid dogs with thyroglobulin 

This study shows that circulating thyroglo
bulin antibodies can be demonstrated in 
more than one third of dogs with hypothyro
idism by the CCH test. The CCH test detec
ted more hypothyroid dogs with circulating 
thyroglobulin antibodies than the GCH test, 
and gave a generally higher serum titer. If 
screening for thyroglobulin antibodies is 
done routinely in hypothyroid dogs, we 
would, however, recommend using frozen 
(-196'C) SRBC prepared by the GCH me-autoantibodies. 

Table 3. Serum thyroxine (T4) and serum titers of thyroglobulin auto
antibodies in 31 dogs with various clinical endocrinopathies, seborrhoea and 

dermatitis and in 11 clinically normal dogs. 

Group No. of dogs T4 (nmol/l) 

Dermatitisc 5 10.7 ± 3.3 (SD) 
Dermatitisd 5 30.2 ± 8.5 (SD) 
Addison's disease 2 32.2 ± 3.7 (SD) 
Cushing's disease I 6.6 
Diabetes mellitus 4 15.0 ± 6.1 (SD) 
Seborrhoea sicca 8 28.5 ± 6.7 (SD) 
Seborrhoea oleosa 4 35.3 ± 14.4 (SD) 
Hyperestrogenism 2 28.5 ± 5.5 (SD) 
Healthy dogs JI 25.3 ± 4.6 (SD) 

For key, see Table I. 
Recent corticosteroid treatment 

d No recent medication 
SD Standard deviation 
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Proportion of dogs with 
positive thyroglobulin 

autoantibody titers 

ccH• 

015 
015 
012 
011 
014 
1/8 
214 
012 
0/11 

015 
015 
0/2 
011 
014 
1/8 
2/4 
012 
0111 
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thod in the passive hemagglutination test 
(Vol/set et al. 1987). 
Dogs with spontaneously occurring (prima
ry) hypothyroidism showed decreased serum 
T 4 concentration both before and after thy
rotropin stimulation. A consistent absence 
of the usual increase in serum T 4 concentra
tion in response to thyrotropin stimulation 
was considered necessary to differentiate pri
mary from secondary hypothyroidism. None 
of the hypothyroid dogs had been recently 
treated with corticosteroids or other drugs 
giving low T 4 concentrations. The dogs pre
sented in Table l had primary hypothyro
idism (poor response to TSH stimulation). 
There were no significant differences in the 
mean T 4 concentration in dogs presented in 
Tables I and 2. The proportion of dogs with 
thyroglobulin antibodies was, however, less 
among the dogs presented in Table 2 as 
compared to those presented in Table I. 
Though the number of dogs was different in 
the two groups, the presence of secondary or 
tertiary hypothyroidism in some of the dogs 
presented in Table 2 may provide an expla
nation for this observation. 
In man, thyroglobulin antibodies detected 
by the PHT are found more frequently in fe
males (Harboe & Natvig 1982). In this stu
dy, no conclusive evidence of female pre
disposition was found. 
Clinical symptoms of hypothyroidism only 
arise after about three quarters of the thy
roid follicles are destroyed. The earliest 
histological evidence of autoimmune thyro
iditis has been found in dogs of 7-8 months 
of age (Musser & Graham 1968). The initial 
infiltration of lymfocytes in the thyroid 
gland occurs 2-3 years before clinical signs 
of hypothyroidism arise (Belshaw 1983). 
Belshaw (1983) has observed initial infiltra
tion of lymfocytes in dogs as old as 4 years. 
In this study, the mean age of dogs with thy
roglobulin antibodies was 6.4 years (SD 2.0 

years) (Fig. I). Most of the dogs had, how
ever, shown clinical symptoms of hypothy
roidism 3 months to I year prior to testing 
for thyroglobulin antibodies. 
Thyroglobulin antibodies were observed in I 
of 3 dogs with thyroid carcinoma (Tables I 
and 2). In man, thyroglobulin antibodies 
may be present both in patients with thyroid 
carcinoma and in patients with autoimmune 
diseases such as systemic lupus erythemato
sus and autoimmune hypoadrenocorticism 
(Harboe & Natvig 1982). In this study, thy
roglobulin antibodies were not observed in 
endocrinopathies other than hypothyroidism 
(Table 3). Thyroglobulin antibodies were, 
however, observed in some dogs with sebor
rhoea (Table 3). These dogs had normal T 4 

levels, and the positive antibody titers pos
sibly represent an early stage of autoimmune 
thyroiditis. Even though autoantibodies can 
be observed in relatively high titers in most 
patients with autoimmune diseases, it must 
be emphasized that this is also the case in 
some healthy control individuals. The fre
quency of positive antibody titers in healthy 
control individuals depends on the sensiti
vity of the test system used, in practice, the 
titer value selected to define the limit for a 
positive reaction. In man, thyroglobulin an
tibodies, detected by the PHT, are observed 
in 5-15 % of control individuals (Harboe & 
Natvig 1982). This is important to bear in 
mind when evaluating the PHT results, 
especially if more sensitive methods such as 
enzyme-linked immuno-sorbent assay (ELI
SA) or radio immuno assay (RIA) tests are 
used. 
Decreased serum T 4 concentrations are fre
quently associated with ongoing or recent 
administration of glucocort.icosteroids, corti
costeroid excess, phenobarbital and o,p
DD D. This study showed that dogs with 
dermatitis which had recently been treated 
with corticosteroids, and also the one dog 
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with Cushing's disease had low T4 concen
trations (Table 3). Surprisingly, low T 4 

levels were observed in 2 of the 4 dogs with 
diabetes mell itus. On necropsy, adrenal tu
mors were found in both these dogs, the con
sequent high endogenous corticosteroid le
vels possibly explaining the low T 4 concen
trations. 
Autoimmune thyroiditis must be considered 
an important cause of primary hypothyro
idism in dogs. Histological investigation of a 
thyroid gland biopsy is a definite, though 
time-consuming procedure for the detection 
of autoimmune thyroiditis. Detection of an
tibodies against thyroglobulin is not in itself 
conclusive evidence of autoimmune thyro
iditis, though positive antibody titer, to
gether with absence of palpable abnormali
ties in the thyroid region, possibly consti
tutes a sufficient indication of autoimmune 
thyroiditis. Beierwaltes & Nishiyama ( 1968) 
found autoimmune thyroiditis to be inheri
ted polygenetically. Screening tests for the 
detection of autoantibodies to thyroid gland 
antigens may be of great value in the future 
in breeding programs to eliminate auto
immune thyroiditis, as well as for early 
detection of the disease, before clinical signs 
become manifest. In the light of the possible 
risk of immune complex deposition in other 
body organs mediated by thyroid antigens 
(Jordan et al. 1978), early diagnosis of auto
immune thyroiditis is important. Treatment 
with immune suppressive drugs may then be 
of value. 
In man, autoimmune diseases of the thyroid 
gland have been shown to be associated with 
certain histocompatibility antigens. In the 
future, histocompatibility antigen typing 
may be the most suitable method for evalu
ating certain diseases in dogs. 
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Sammendrag 
Forekomst av autoantistoffer mot thyroglobulin 
hos norske hunder. 
Serumprever fra 45 hunder med hyPothyroidis
me, 11 klinisk friske hunder og 31 hunder med 
forskjellige kliniske endokrinopatier, seborre og 
derrnatitt ble unde!'S0kt med hensyn til thyroglo
bulin antistoffer, ved A bruke passiv hemaggluti
nasjons test. 
En kromklorid (CCH) metode og en glutaralde
hyd (GCH) metode ble brukt i undel'S0kelsen. Sir-

kulerende antistoffer mot thyroglobulin ble pAvist 
hos 34 % og 24 % av hundene med hyPothyro
idisme ved henholdsvis CCH og GCH metoden. 
Tre av 12 hunder med seborre hadde lave titre (20 
og 40) av thyroglobulin antistoffer. Thyroglobulin 
antistoffer ble pAvist hos I av 3 hypothyroide 
hunder med thyroideacarcinom. 
Klinisk Friske hunder og hunder med visse andre 
endokrinopatier (Addison's disease, Cushing's di
sease, Diabetes mellitus, Hyperestrogenisme) og 
derrnatitt var negative. 
Selv om det ble pAvist thyroglobulin antistoffer i 
flere serumprever ved bruk av CCH metoden enn 
ved GCH metoden, ble GCH metoden betraktet 
som mer pAlitelig siden glutaraldehyd behandlede 
celler var mer stabile bAde i rom temperatur og 
ved+4'C. 
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