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The thyroid gland is a butterfl y-shaped or-
gan which is situated below the larynx and
shields the windpipe. It synthesises, stores
and secretes into the blood the most im-
portant thyroid hormones triiodothyronine 

(T3) and tetraiodothyronine (thyroxine T4). 
T3 and T4 activate the metabolism and pro-
mote, for example, body growth and brain
development during early childhood.

The function of the thyroid gland is con-
trolled by a strict regulatory system. The
hypothalamus produces TSH-releasing

hormone (TRH), which stimulates the pi-
tuitary gland to release thyrotropin (TSH,

thyroid-stimulating hormone). TSH binds 
to the TSH receptors (TSHR) of the thyroid 
gland and stimulates the synthesis and
secretion of the hormones T3 and T4. Ad-
ditionally, TSH causes an increase in the
iodine uptake and in the growth of the thy-
roid gland. The key enzyme in the synthe-
sis of thyroid hormones is thyroperoxidase

(TPO). TPO is responsible for the oxidative
iodination of thyroglobulin (TG) and the
subsequent intramolecular coupling of the
produced hormone precursors of T3 and
T4. Calcitonin is another thyroid hormone. 
It is involved in regulating the calcium level
and is produced in the parafollicular cells
of the thyroid gland (C cells).

thyroiditis, AIT) are investigated. The most 
important target antigens of thyroid-specifi c 
autoantibodies are TSHR, TPO and TG. Au-

toantibodies against TSHR (TRAb) and TPO

(anti-TPO antibodies) are important sero-
logical markers of Graves’ disease (autoim-
mune hyperthyroidism). They can be found 
in around 90% (TRAb) and 70% (anti-TPO 
antibodies) of patients. In persons with a 
normal TRAb level the presence of anti-
TPO antibodies can confi rm the diagnosis 
of Graves’ disease. Autoantibodies against 
TPO, which have a prevalence of 60-90%, 
are characteristic markers of autoimmune 
hypothyroidism (Hashimoto’s thyroiditis). 
High titers of anti-TPO antibodies are de-
tected after pregnancy in around 5% of 
women as a result of transient hypothy-
roidism (postpartum thyroiditis). 

Measuring antibodies against thyroglobu-
lin (anti-TG antibodies) in parallel to direct
detection of TG is recommended since 
these antibodies affect the detection of TG
and may lead to false negative results. To
identify such interfereing values, special 
tests for the determination of TG, so-called
recovery assays, are required. Direct detec-
tion of TG is of most importance in postop-
erative care of patients with differentiated
thyroid carcinoma.

The diagnosis of thyroid diseases includes, 
on the one hand, the detection of TSH in
the patient serum. TSH levels that devi-
ate from the normal value can indicate 
disorders of affected organs and down-
stream metabolic processes. An increased
TSH level indicates underfunction of the 

thyroid gland (hypothyroidism). Low TSH 
levels indicate overfunction of the thyroid

gland (hyperthyroidism). In suspected cas-
es of thyroid disorder the concentration of 
the hormones T3 and T4 is also measured.
More than 99% of thyroid hormones in 
the blood are bound to transport proteins
and are as such biologically inactive. The
proportion of active hormones (free trii-

odothyronine: FT3, free thyroxine: FT4) is 
decisive for the biological effect and can
be reliably determined using modern test
systems. However, physiological serum 
concentrations of TSH, (F)T3 and (F)T4 are
not a reliable indicator of a healthy thyroid 
gland. The results achieved by serological
testing should always be evaluated in com-
bination with symptoms and clinical ex-
aminations (e.g. ultrasound, scintigraphy).

In order to determine whether the functional 
disorder is an autoimmune disease, autoan-

tibodies (Aab) which are characteristic for 
autoimmune thyroid diseases (autoimmune 
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Radioimmunoassays (RIA) from EUROIMMUN 
for the diagnosis of thyroid diseases

Regulatory circuit and synthesis of thyroid hormones

Hypothalamus

Pituitary gland

Thyroid gland

TSHR

Blood stream
T4 T3 T4

TRH

TSH

Follicle

Follicle lumen:

colloid

C cell

Blood capillary

Epithelial cell

I-Na+

I-

TG

I2

T3 T4

T4

T3
Protein-bound, biologically 

inactive form of T3 / T4

Transport proteins, e.g. thyroxine-

binding globulin (TBG)

Activating effect

Inhibiting effect

TRH TSH-releasing hormone

TSH Thyrotropin

TSHR TSH receptor

TPO Thyroperoxidase

TG Thyroglobulin

T4 Tetraiodothyronine (Thyroxine)

TriiodothyronineT4

TG

Calcitonin

C cell

Calcitonin
FT3 FT4

FT3 FT4

TGTPO



EUROIMMUN AG · Seekamp 31  · 23560 Lübeck (Germany)  · Tel +49 451/5855-0  · Fax 5855-591 · info@euroimmun.de  · www.euroimmun.com

High-performance radioimmunoassays from EUROIMMUN

Given the wide measurement range of EUROIMMUN RIAs, recovery measurements with other sample dilutions are generally not neces-
sary. Each test kit contains ready-for-use reagents, excluding, in some cases, tracers, calibrators and precipitation reagents. Each test
kit also contains controls (including test kit-specifi c reference range) to evaluate the test.

Autoantibody detection
Test

type*
Order no. Characteristics

Anti-thyroperoxidase (TPO)
Anti-thyroglobulin (TG)
Anti-TSH receptor (TRAb)

RIA, CT
RIA, CT
RIA, CT

RA 1012-10001-1
RA 1013-10001-1
RA 1015-10001-1

Antigens: native human TPO / TG, native porcine TSH receptor
Competitive ligand assay, solid phase assay
Suitable samples: human serum

 High diagnostic specifi city and high clinical sensitivity
 No difference in test results when using porcine TSH receptor
compared to human protein!

Anti-thyroperoxidase (TPO) RIA, P RA 1012-10001-2 Antigens: native human TPO / TG
Precipitation using protein A, liquid phase assay
Suitable samples: human serum, EDTA plasma

No steric hindrance
Short incubation times

Anti-thyroperoxidase (TPO)
Anti-thyroglobulin (TG)

RIA, MT
RIA, MT

RA 1012-10001-3
RA 1013-10001-3

Antigens: native human TPO / TG
Precipitation with protein A, coupled with magnetic microparticles
Suitable samples: human serum, EDTA plasma

No steric hindrance (liquid phase assay)
Very short incubation times

Direct detection of antigens,

hormone determination

Test

type*
Order no. Characteristics

Thyroglobulin (TG) IRMA, CT RD 1013-10001 Antibodies: monoclonal anti-TG and iodine 125-labelled TG antibodies
immobilised to the tube wall, recovery test

High sensitivity
Little recovery failure

Free triiodothyronine (FT3)
Free thyroxine (FT4)

RIA, CT
RIA, CT

RD 1016-10001-1
RD 1017-10001-1

Antibodies: monoclonal anti-T3- / anti-T4 antibodies
Conjugate: carrier protein-coupled, biotinylated T3 / T4

Time savings / low waste volume due to absence of washing steps
Little cross reactivity with substances of a similar structure

Thyrotropine (TSH) IRMA, CT RD 1018-10001-1 Antibodies: two monoclonal anti-TSH antibodies with different epitope
binding sites, biotinylated or iodine 125-labelled

Very wide measuring range (0.06-100 µIU/ml) for optimal differentiation

Calcitonin IRMA, CT RD 1019-10001-1 Antibodies: two monoclonal anti-calcitonin antibodies with different
epitope binding sites, biotinylated or iodine 125-labelled

Low sample volume
Incubation at room temperature
Wide measuring range

* Separation methods: CT: coated tubes, P: precipitation, MT: magnetic separation.

The presence of TG after cancer treatment
gives evidence of tumour tissue, which
has not been removed during operation
or has regrown. 
Another important marker in follow-up 
tumour treatment and in diagnosis and

(RIA) and immunoradiometric assays

(IRMA) for the detection of thyroid-spe-
cifi c autoantibodies (TRAb, anti-TPO and

anti-TG antibodies), the autoantigen TG, 

thyroid hormones (FT3, FT4, calcitonin)

and TSH. 

therapy control of medullary thyroid car-
cinoma (C cell carcinoma) is calcitonin. 
Increased calcitonin levels can be found in 
C cell hyperplasia and, in rare cases, also 
in hyperthyroidism. EUROIMMUN offers 
robust and reliable radioimmunoassays 
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