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SUMMARY

Human serum thyroglobulin (HSTG) was
measured in patients with hyperthyroidism and
hypothyroidism and compared to serum triiodo-
thyronine (Tj3), thyroxine (T4), thyroid
stimulating hormone (TSH), and thyroid size.
In untreated hyperthyroidism, HSTG is correlated
with serum T3 (P<0.05) and with thyroid size
(P<0.001). Elevated HSTG levels decreased
with antithyroid drug therapy, and this was
associated with a reduction in thyroid size. None
of the enlarged glands returned to normal size.
In untreated hypothyroidism, no correlation
occurred between HSTG and serum T3, T4, TSH,
or thyroid size. This was attributed to varying
degrees of thyroid impairment. Elevated HSTG
levels in hypothyroid patients decreased with T4
therapy. This change was also associated with a
decrease in thyroid size to within the normal
range in some patients. Normalization of elevated
serum TSH values was noted on replacement
therapy. These results suggest that a release of
thyroglobulin is closely related to thyroid size
and serum TSH.

INTRODUCTION

Since it became possible to measure HSTG by
radioimmunoassay (RIA), it has become clear
that normal subjects have detectable HSTG

Approved & 825 November 1980

FALR R % i 7o o8 0 & OF AR MRS BE {5 F i 285 o0 Il i
r{oryoFY r (HSTG) ##flEL, E0EL Y
G—FH4 0= (Ty), #40F > v (T,), BIK
BEtigk v e s (TSHYRURREO RS L%
gL 2. RAROFIRIRERAEBERFL
FWTE, HSTGE T;{ P<0.05) RURKRD
K& E(P<0.001) L HMMFEETLAE. & HSTG
i, MPRRERECETLA. Zhi PIRIB
NAEESOEGEMEL TR, FIRIRICAILIES
DRESIIAELZ o7, —H, REHOPIRE
HBREETEAE CEVTIL, HSTG & T,, T, TSH
RUBRRBORE 2 LOMICHMBRIED NS
Pof., THiE, FIRIMGRREORENEICLS
LOThH S, BFIRRAEEIE T E 8% 05 HSTG i1,
T, WECLDET LA, ZOEMRL E A, BIEMC
FUTRRREBEFAEE 2 A so@EMAMNIZENIL -
LWL FTSHEO E M
ERBLAD RE. ZhoDff R, S, g4 4
ruryroptilt, PRIBOKE SRUPTSH L
ERLMEEISEE L HFREERS.

&
VAL /7Ty (RIA)IZXDILiFH A oso
7 v (HSTG ) DRIEHFTHEIC % - CLLHE, EFE

i

Printed FIR) Aprit 1981



RERF TR 15-80

levels, HSTG is elevated in various thyroid
disease, especially in metastatic and relapsing
thyroid cancer patients.!? However the physio-
logical role, mechanism for release, and peripheral
fate of HSTG remain to be ¢larified. The
relationship between HSTG levels and the
pathophysiology of various thyroid diseases is
also unclear,’

The relationship between HSTG and serum Tj,
T,, TSH, and thyroid size in hyperthyroid and
hypothyroid patients was investigated in the
current study to gain an understanding of the
physiology and pathophysiology of HSTG.
The serum titers of HSTG were found to be
closely related to serum TSH and thyroid size.

MATERIALS AND METHODS

HSTG and anti-HSTG antibody were measured
by a previously reported RIA method.* Subjects
with positive anti-HSTG antibody were excluded.
Serum levels of Ty, T4, and TSH were determined
with an Eiken RIA kit. Thyroid size was
expressed as multiples of normal gize.’

Twenty-five hyperthyroid patients with Graves’
disease and 18 hypothyroid patients with chronic
thyroiditis showing abnormal high serum TSH
values were chosen as subjects. HSTG, serum
Tz, T4, TSH, and thyroid size were measured in
each patient before therapy and after normal-
ization of thyroid hormones in sera of patients
given maintenance doses of antithyroid drugs
orTy.

RESULTS

There was no relationship between HSTG and
serum T4, whereas a significant positive relation-
ship between HSTG and serum T3 was found in
untreated hyperthyroidism (Figure 1). Similarly,
a highly significant relationship between HSTG
and thyroid size was apparent (Figure 2). There
was also a significant relationship between serum
T3 and thyroid size.

In untreated hypothyroidism, there was no .

relationship between HSTG and either serum Ty
or T4, or between HSTG and TSH or thyroid size
(Figures 3 and 4).

The effect of treatment is shown in Figures 5,
6, and 7. Elevated HSTG decreased in all hyper-
thyroid patients with propylthicuracil therapy,
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Figure 1. Relationship between HSTG and serum T3 of T4 in untreated hyperthyroid patients
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but only 3 of 11 subjects showed normalization
(Figure 5). Higher than normal levels of HSTG
persisted in the other eight patients. On the
other hand, T, therapy for hypothyroidism led
to normalization of HSTG in all subjects
(Figure 5).

In most cases, the decrease in elevated HSTG
with therapy was correlated with reduced

Figure 2. Relationship between HSTG and thyroid size
in untreated hyperthyroid patients
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Figure 3. Relationship between HSTG and serum Ty or T3 in untreated hypothyroid patients
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Figure 4. Relationship between HSTG and thyroid size or TSH in untreated hypothyroid patients
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Figure 5., Effect of treatment on HSTG in hyperthyroid
and hypothyroid patients. The shaded areas show
HSTG normal range
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thyroid size (Figure 6). The reduction in
elevated HSTG in treated hypothyroid patients
was also associated with TSH reduction to
normal levels in all cases (Figure 7). In a typical
case of methimazole-treated hyperthyroidism
there was a close correlation among HSTG,
TSH, and thyroid size (Figure 8). A transitory
hypothyroid state developed associated with
increases in HSTG, TSH, and thyroid size. They
tended to return to normal range as T3 and T,
levels were brought to normal (Figure 8).
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Figure 6. Changes of HSTG and thyroid size during
treatment for hyperthyroid and hypothyroid patients
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Figure 7. Changes of HSTG and TSH during treatment
for hypothyroid patients
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DISCUSSION

The thyroid gland is stimulated by thyroid
stimulating immunoglobulin (TSI) in hyper-
thyroid individuals with Graves’ disease and by
TSH in hypothyroid patients. Enlargement of
the thyroid gland occurs in both diseases.
Although not assessed here, TSI levels have been
reporfed as positively correlated with thyroid
size.® The close correlation between HSTG
and thyroid size observed here in hyperthyroid
and hypothyroid patients suggests that thyroid
stimulation and consequent thyroid enlargement
are involved in the release of thyroglobulin from
the thyroid gland info the circulation. This is
consistent with results showing increases of
serum thyroglobulin in humans stimulated with
exogenous TSH? and in rats treated with propyl-
thiouracil.®

The mechanism underlying the release of thyro-
globulin from the thyroid is not clear. We found
no correlation between HSTG and T4 in either
disease, but serum T3 correlated with HSTG in
untreated hyperthyroidism. HSTG increased in
association with TSH and thyroid size in spite

Figure 8. A typical course of overtreatment for hyper-
thyroidism which showed a transitory hypothyroid
state presenting a parallel change among HSTG, TSH,
and thyroid size
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of low levels of serum T3 and T4 during over-
treatment for hyperthyroidism. HSTG was
elevated with TSH eclevation despite low levels of
serum T3 and T4 resulting from the impaired
synthesis and release of thes¢ hormones in
hypothyroidism. These results strongly suggest
that the mechanism for the release of human
thyroglobulin into circulation is completely
different from that of T3 and T4.

We found no correlation between HSTG and
TSH or thyroid size in untreated hypothyroidism,

This is perhaps due to heterogenicity in the

degree of thyroid damage caused by diffuse
chronic thyroiditis. The close correlation between
HSTG, TSH, and thyroid size became apparent
when each case with hypothyroidism was
analyzed individually before and after treatment,

In the thyroid gland of hyperthyroid patients the
ratio of T3 to T4 in thyroglobulin is higher than
that in the normal thyroid gland, and the ratio of
T3 to T4 secretion in hyperthyroidism is
preferentially high. Serum T3 levels thus well
reflect hyperthyroidism.”  Therefore it is
conceivable that the significant positive relation-
ship between serum T3 and thyroid size
observed here might lead to the close correlation
between serum T3 and HSTG in hyperthyroidism
in spite of different mechanisms for the release
of each.

Elevated HSTG values did not return to normal
following treatment in most with hyper-
- thyroidism despite normalization of thyroid
hormones. This observation contrasted with the
return to normal of HSTG levels in patients with
hypothyroidism treated with replacement
therapy. This sugpgests that TSI remains in
circulation and that persistently elevated HSTG
may be related to exacerbation or relapse of
hyperthyroidism.!%!

To completely understand variations in HSTG
without knowledge of its metabolism is difficult.
No study of HSTG clearance in both hyperthyroid
and hypothyroid patients has been reported.
However, the metabolic clearance rate of rat
thyroglobulin has been reported to increase in
hyperthyroidism and decrease in hypothy-
roidism.}>  This suggests that thyroglobulin
release is closely related with TSH, TSI, and
thyroid size, whether the turnover rate of HSTG
increases or decreases.
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