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Radioimmunological Techniques for Measurement
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Recently, it has been suggested that in some patients with autoimmtme thvroid disease.s the
tanned red cell (TRC) method lor detection of thyroglobulin autoantibodies ( IgAb) is
negative where TgAh measm'ed by radioimmunoassay (RIA) show positive valties. To
investigate this further, patients with thyroid diseases, pernicious anaemia and a control
gioup were studied for serum concentrations of TgAb by TRC atid hy quantitative RIA,
calibrated agaitist MRC Standard .'\()r)/93. .Antihodies for tnictosomes (MAb) were
meastired immunofluoretically. There was in all patient groups (Hashimoto's thyroiditis (?i
= 4 f), Graves' disease (n = ."iO), idiopathic myxoedetiia (« = 12), euthyroid Graves' disease (n
= 7), pernicious anaemia {n = 81)) a disctepancy hetween TgAh measured by TRC and
RIA, respectively, whereas there was a reasonahle correlation hetween the presence of
TgAb hy RIA and the presence of MAh. .\ possihle interference from antinudear
antibodies and rheumatoid factors was ruled out. fhete ^̂ as no iticteased fieiitieticy of
TgAb mcasuied hy RIA in the contro! group. Eractionatioti of TRĈ  negative sera repealed
macromolcctilar TfK^activity, whereas I gAb positive sera by ln)tli methods had almost
exclusively RIA and I RC activity corresponding to IgG. Based on these results and others
it seems that the TRC method for measuiement of serum TgAb is of limited diagtiostie
value. hurtherTnore, tfie TRC method is iti many cases not setisitive etiough for screening
for TgAb prior to measurement of serutn Tg, which is of importance as this method shows
false values iti the presence of TgAb dtie to methodological interfetetice.
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The most common method for measurement autoimmune thyroid diseases were negative by
of thyroglobulin autoantibodies (TgAb) is the TRC and positive by RIA, explained by in-
tanned red cell method (TRC) described by creased sensitivity of the RIA methods. Later,
Fulthorpe (9), In the last decade, however, a however, Pinchera et al. (15) showed that in the
number of radio (RIA)- and enzytno-itrtmuno- competitive radioassay for TgAb the discre-
logical methods have been developed for in- pancy was in some cases due to elevated levels
vestigative purposes (3, 12, 15, 17), In the first of serum thyroglobulin (Tg) giving rise to false-
reports by Mori & Kriss (13) and Salabe (17) it ly elevated TgAb by RIA, The coprecipitation
was evident that a number of patients with RIA method, however, also showed this dis-
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crepancy (17), though elevated serum Tg in
this method caused falsely low values (7),

In patients with Craves' disease an explana-
tion was given by the demonstration of an
inhibitor of tbe second order reaction of
haemagglutination inhibition (TRC) (24),

The purpose of the present investigation was
to compare results from TRC and coprecipita-
tion methods for determination of TgAb in a
variety of autoimmune disorders and to in-
vestigate tbe molecular pattern of tbe im-
munoglobulins involved in the reactions by gel-
chromatographic studies,

MATERIAL

Patients with several autoimmune disorders and
witb high frequency of TgAb were studied.

1) 41 patients with Hashimoto's disease char-
acterized by presence of goitre, hypotbyroidism
and elevated titres of TgAb by TRC and/or
microsomal antibodies (MAb), All patients re-
ceived L-thyroxine,

2) 50 patients with Craves' disease studied
during {n = 27) and 10 years after successful
medical treatment with propylthiouracil {n =
23). Eleven patients had also received '^'I in
order to obtain euthyroidism. The diagnosis
was based on presence of clinical and bio-
chemical hyperthyroidism with or witbout dif-
fuse goitre (5),

3) Seven patients with unilateral euthyroid
Graves' ophthalmopathy and without previous
or present thyroid disease as described else-
where (14).

4) 12 patients with untreated idiopathic myx-
oedema and without goitre (atrophic auto-
immune thyroiditis),

5) 80 patients witb pernicious anaemia. The
diagnosis was based upon megaloblastic cells in
the bone-marrow, low level of serum vitamin
B12 and lack of intrinsic factor. All padents
were supplemented with B12 at tbe time of
investigation, -

Control group comprised 97 healthy non-hospi-
talized persons, who had not had any endocrin-
ological disease previously and had no family
history of thyroid diseases. They received no

medication at the time of invesdgation (includ-
ing hormonal contraception), and had not been
subjected to X-ray investigations within tbe past
6 months. Body weights were witbin normal
limits related to their heights. Serum concen-
trations of TSH, triiodothyronine and thyroxine
were all within reference limits (5).

METHODS

Serum TgAb were measured quantitatively by a
radioimmunological method (3) standardized
according to tbe Medical Researcb Council's re-
search standard A 69/93, which by definition
contained 1 Mega Unit per 1 (MU/1), TgAb were
also measured by tbe TRC metbod (Wellcome,
Thymune-T®), MAb were detected by immuno-
fluorescence tecbnique (23), In some sera anti-
nuclear antibodies (ANA) were detected by im-
munofluorescence, as well as IgC and IgM
rheumatoid factors (IgC- and IgM-RE) by ra-
dioimmunoassay (13), IgM-RF was also evalu-
ated by tbe latex fixation test (18) and by tbe
metbod of Waaler-Rose (16, 22), HLA-A, B and
C typings of tbe patients witb Hashimoto's
thyroiditis were performed by the NIH tecbni-
que (19) and HLA-D typing was performed as
described by Thomsen et al, (21) by the use of
HLA-D homozygous typing cells defining the
specificities Dw 1—8 and tbe local specificity
DH,

Table 1

Concentration of TgAb in sera used for the study of inhif:)it-
ing influence of TRC negative (1-3) on TRC positive serum
(4-6) in patients with Hashimoto's thyroiditis. All negative
sera were tested against all positive sera (nine set-ups)

Patient
No.

1
2
3
4
5
6

1 g Ab

RIA
(MU/1)

0.448
0.185
0.073
9.02

67.4
2.84

TRC
(reverse titre)

neg
neg
neg

fiOO
3200
6400
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Fig. 1 Percentage of patients positive for tliyi oglol)ulin anti-

bodies by TRC iiii and RIA • as well as for mictosoiiial

antibodies iii . NS = not significant, *P < 0.05, **P < 0.01,

***p < 0.005.

All specimens were stored at — 20°C avoiding
repeated freezing and thawing, Fractionation
of serum specimens was done largely as pre-
viously described (8) using a K 9/60® column
(Pharmacia Fine Chemicals, Sweden), and
Sepharose CL 6B, The fractions were tested
for TgAb by RIA and TRC, for IgC and IgM
by immunoelectrophoresis and for immune
complex (IC) activity by a rheumatoid factor
dependent particle counting assay (PACIA) (2).
Invesdgation of the inhibidng influence of
TRC negative serum (RIA-posidve) (n = 3) on
TRC positive serum (n = 3) was performed in
patients with Hashimoto's thyroiditis in a total
of nine set-ups as described by Wilkin et aL
(24). The concentradon of TgAb measured by
RIA in the serum specimens is seen in Table 1,
In brief, serial dilutions of a TRC negative
serum were mixed with serial dilutions of a
TRC positive serum and tbe mixture was tested
for haemaggludnating activity in tbe TRC
method for TgAb,

The data were analysed for statisdcal signific-
ance by Fisher's exact test and parametric cor-
relation.

Table 2

Relation between tliyroglobulin antibodies (TgAb-RIA) and
microsomal antibodies (MAb) in serutn from patients with
Hasbitnoto's tbytoiditis (n = 41), Graves' disease (n = 50),
hypotbytoidisni (n = 12), euthyroid exophthalmos (n = 7)
and pernicious anemia (n = 81). Thete was good agteement

between the two methods (P < 0,001)

TgAb-RIA

No, positive

No, negative

Total

No,
positive

97

28*

125

MAb

No.
negative

8

58

66

Total

105

86

191

Tbe majority of these sera were found among patients
with Graves' disease (12) and petnicious anemia (15).

RESULTS

The percentage of patients positive for TgAb
by RIA and TRC, respectively, as well as for
MAb is seen in Fig, 1. A significant discrepancy
between the frequency of TgAb measured by
RIA or TRC was seen in all patient groups,
whereas the frequency of padents positive by
RIA correlated with tbe presence of MAb
(Table. 2). From Fig, 2 can be seen that patients
with autoimmune thyroid disease who were
positive by TRC were also positive by RIA with
a significant correlation (r = 0,9, P < 0,01)
between their positive quandtadve measure-
ments. There were, however, a number of pa-
tients {n = 42; 38%) who were negative for
TgAb by measured TRC and positive mea-
sured by RIA, some with considerable elevations
(P < 0,01), In patients with pernicious anaemia
(Fig. 3) there was no correlation, and the
number of patients positive by RIA and nega-
tive by TRC was in this case 18 (22 %),
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Fig. 2. Levels of TgAb by TRC and RIA in various thyroid autoimmune diseases (Hashimoto's thyroiditis O, Graves' disea.se D
and • , primary myxoedema • , euthyroid exophthalmos A). There was a significant correlation between TRG and RIA wben
testing concotnitantly positive values (r = 0.9, P < 0.01).
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Fig. 3. Correlation between levels of TgAb by TRG and RIA in patients with pernicious anaemia. There was no significant
correlation. ,

Fractionation of serum was performed in two
patients with Hashimoto's thyroiditis with posi-
tive TgAb-RIA (0,068 MU/1 and 0,204 MU/1)
and negative TgAb by TRC. By separation of
serum TRC positivity was revealed in the high
molecular range (IgM/Tg: approx. 600,000
MW), whereas RIA positivity was mainly located

in fractions belonging to the molecular weight
of IgC (Fig. 4). There was no evidence of IC-
activity in this area of high MW. Fractionation
of four sera with high concentration of TgAb by
both TRC and RIA showed, for both methods,
main location of activity corresponding to IgG
(example from one patient shown in Fig. 5).
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Fig. 4. Fractionation profile of two sera from patients with
Hashimoto's thyroiditis both with positive TgAb-RI.^ one of
them with negative TRC and one with a weakly positive
reaction in undiluted seium. TRC activity ( + ,.©) is revealed
in both sera iti the high molecular weight region (IgM/Tg),
wherea.s TgAb-RIA activity is located as IgG (x x.

None of the patients with Hashimoto's thyro-
iditis had IgG (0/26) and two showed a weak
reaction for IgM-RF (2/26), Seven of 41 patients
had ANA, Neither the presence of ANA nor
the HLA-type correlated with the combination
of negadve TgAb by TRC and posidve by RIA.

Investigadons of the inhibiting influence of
TRC negative serum on TRC positive serum in
Hashimoto's thyroiditis showed no inhibition,
not even from undiluted sera (final dilution
1:2). A retest in the TRC method of some of the
TgAb-RIA positive and TRC negative sera was
thereafter performed in undiluted sera, show-
ing a weakly positive reaction in 7/7 patients
with Hashimoto's thyroiditis, in 15/17 with
pernicious anaemia, and in 6/8 with Graves'
disease,

DISCUSSION

The discrepancy between two methods for mea-
surement of TgAb in serum (RIA and TRC) has
previously been reported in patients with
Graves' and Hashimoto's diseases (12, 15, 17,
24), This was confirmed in the present investi-
gation and was also shown in patients with idio-
pathic myxoedema, euthyroid exophthalmos
and pernicious anaemia.

Previously, an inhibitor of the haemaggluti-
nation reaction has been demonstrated in
serum from patients with Graves' disease, with
fluctuating levels during treatment as a possible
explanation for the discrepancy. However, in
the present study no evidence of such inhibi-
tion was found in patients with Hashimoto's
thyreoditis. Therefore, non-antigen specific in-

TgAb

RIA
MU/1

TRC
Reverse titre

Tg/IgM

I
IgG

4- -16

- -12

90 100 11020 30 40 50 60 70 80

Fraction number
Fig. 5. Fractionation profile of one serum specimen (Hashimoto's thyroiditis) concoinitantly positive by TRC (x) and RIA (•)
for TgAb. • -
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hibition could not be a general explanation for
the demonstrated discrepancy between the
methods,

Pinchera et al, (15) have shown that patients
with high levels of serum thyroglobulin had
falsely elevated concentrations of TgAb mea-
sured by competitive RIA, This method is,
however, methodologically completely different
from the method used by us and by Wilkin et al,
(24) in which the principle is coprecipitation
with radiolabelled thyroglobulin. In this
method elevated serum Tg caused falsely low
concentrations of TgAb (6), and could there-
fore not account for the disagreement. Fur-
ther, the discrepancy was also seen in patients
with idiopathic myxoedema who had low con-
centration of Tg (4),

Our experiments with serum fractionation
revealed that sera positive by both methods
showed activity corresponding to the molecular
weight of IgG, However, sera negative by TRC
and positive by RIA showed a TRC reaction in
the region of high molecular weight, indicating
that this activity might be accounted for either
by IgM antibodies (which would not be de-
tected in the TgAb-RIA method) or by IC
consisting of Tg and TgAb (TgIC). It has pre-
viously been shown that IC ate frequently pre-
sent in patients with Hashimoto's disease (10) in
some studies shown to be TgIC (11). We were
able to demonstrate antigen unspecific IC ac-
tivity by PACIA technique in the fractions from
these patients but with a lower molecular
weight than TgIC (10). The characteristics of
these IC, however, indicate that they may con-
tain Tg antigen (10), although more studies are
needed for the final proof. Formation of TgIC
lowers the concentration of TgAb quantitative-
ly corresponding to complex formation with
the antigen binding site of IgG FAb (7). Theo-
retically, one free FAb on each IgG molecule is
sufficient to show reaction in RIA, whereas pos-
sibly both have to be free to give appropriate
TRC reaction and furthermore, IgG is a poor
agglutinator.

The possible interference from RF or ANA
was ruled out, and we were not able to find any
relation to the HLA tissue types indicating that
genetic differences in immune response pattern

between the patients probably did not account
for the observed disagreement.

The possibility of different antigenic de-
terminants involved in the two methods studied
has not been investigated but seems unlikely as
patients concomitantly positive by TRC and
RIA had comparable concentrations with a
strong positive correlation, as also indicated
previously (24), and the majority of the sera
giving rise to discrepancy did show a weakly
positive TRC reaction in undiluted sera. A
general use of undiluted sera in the TRC
method is, however, not applicable due to non-
specific reactions.

The difference in some of the patients (with
low concentrations of TgAb measured by RIA)
might therefore be due to the increased sensi-
tivity of the RIA method. However, a number
of sera had high TgAb by RIA and negative
TRC as demonstrated by Wilkin et al, (24) and
no definite conclusions concerning the reason
for the discrepancy can be drawn.

The large difference in frequency of TgAb
positive sera in the patients with Graves' disease
was most probably due to two factors: 1) pres-
ence of a fluctuating TRC inhibitor (24) and 2)
increased sensitivity of TgAb RIA (Fig. 1). In
previous studies a number of these patients
have been positive by TRC (12, 17), indicating
an autoimmune reaction of the thyroid. This
reaction has, however, always been shown to be
weaker than that of Hashimoto's thyroiditis as
evidenced by lower concentrations of TgAb,

There was a good correlation between TgAb-
RIA and the presence of MAb, which were
slightly more frequendy present than TgAb in
most patient groups. Previous absorption
studies (1) have indicated that the thyroid
microsomes often contained also Tg antigenic
material, whereas Tg was more likely to be
devoid of microsomal antigen, and hence more
antigen-specific. No increased frequency of
TgAb by RIA in a donor population was seen,
indicating also that the TgAb-RIA coprecipita-
tion method is highly specific. The clinical im-
plication of the present findings are that serum
TgAb measured by TRC have limited diag-
nostic value in thyroid diseases. Furthermore,
TgAb-RIA gives a quantitative measure, which



METHODS FOR THYROGLOBULIN ANTIBODIES 55

offers an advantage in respect to follow-up
studies and investigative purposes (4, 7), Finally,
it is sufficiently sensitive to serve as screening
for the presence of TgAb in relation to mea-
surement of serum Tg, which has been shown to
be an important adjunct in the detection of
metastases or relapse in patients treated for
differentiated thyroid carcinoma. As the RIA
method for serum Tg is liable to false reactions
(negative or positive) in the presence of TgAb it
is of utmost importance to have access to a
sensitive and reliable method for measurement
of TgAb (6).
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