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Thyroxine secretion rate after myocardial
infarction
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Thyroxine secretion rate was measured in I6 patients with acute myocardial infarction. The test
was repeated after one week in 5 cases and after three months in 7 cases. No significant difference
in thyroxine secretion wasfound at any time after myocardial infarction compared with a group
of patients awaiting operation. This is contrary to the effect of surgery on thyroid function and
to the claimed uniformity of metabolic response to injury irrespective of type of trauma.

Injury to tissue is followed not only by local
reactions but also by a sequence of general
reactions which affect the body as a whole.
Born (I970) has claimed that these general
reactions constitute a pattern which is very
much the same whatever the type of injury,
be it trauma, haemorrhage, burning, freezing,
or even acute infection. Clearly myocardial
infarction can be viewed as a localized tissue
trauma and might be expected to cause wide-
spread metabolic effects (Opie, I97I). The
well-established alterations in lipid metabol-
ism that occur as early as the second day after
myocardial infarction (Fyfe et al., I97I) are
probably reactions of this type and it is of
interest that similar changes have been re-
ported after surgical trauma (Man et al., I946).
The rises in serum free fatty acid concentra-
tion which occur soon after infarction and
which have been related to the development
of cardiac arrhythmias (Oliver, Kurien, and
Greenwood, I968) are also in this category.
Alterations in carbohydrate metabolism,
which can persist for months (Sowton, i962),
are another important example.

Since reaction to injury involves the whole
body, the possibility that the effects have an
endocrine basis has to be considered. After
acute myocardial infarction, Valori, Thomas,
and Shillingford (I967) found increased urin-
ary excretion of both adrenaline and nor-
adrenaline. McDonald et al. (I969) report
that the plasma adrenaline concentration is
unchanged but that noradrenaline concentra-
tion is significantly raised. Siggers, Salter, and
Fluck (I97I) found that raised plasma levels
of adrenaline and noradrenaline after myo-
Received 9 March 1972.

cardial infarction correlate with raised blood
pressure, development of pulmonary oedema,
and the return of the patients to the medical
wards. Logan and Murdoch (I966) found a
significant rise in the plasma hydrocortisone
concentration in two-thirds of their patients
with myocardial infarction. In some cases the
levels were comparable to those found in
Cushing's disease. The rise occurred within
12 hours, even preceding the rise of plasma
transaminase concentrations. Jacobs and Na-
barro (I969) found raised plasma i i-hydroxy-
corticosteroid concentrations in myocardial
infarction, with the highest levels in patients
with severe infarcts. The abnormality per-
sisted for 7 to I0 days.

It appears that adrenal response, after in-
jury and myocardial infarction, has attracted
most attention while any possible thyroid
reaction has been largely neglected. However,
there is some evidence to suggest that the
thyroid gives a burst of activity in the immedi-
ate postoperative state, even after minor
operations (Kirby and Johnston, I97I; Har-
land, Orr, and Richards, I972). Furthermore,
myocardial infarction is accompanied by a
severe emotional stress, and raised protein-
bound iodine concentrations have been re-
ported after prolonged emotional stress (Levi,
I967). This paper reports measurement of
thyroxine secretion rate in a group of patients
with acute myocardial infarction.

Materials and methods
Thyroxine secretion rate was measured in I5 men
and i woman aged from 39 to 75 years who were
admitted to a general medical unit with clinical
and electrocardiographic evidence of myocardial
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infarction. The diagnosis was confirmed by raised
serum transaminase levels in each case. After ad-
mission, the severity of the infarction was

assessed by the coronary prognostic index as
described by Peel et al. (I962); the scores varied
from 4 to 23.
The detailed procedures and methods of calcu-

lation have been published (Harland et al., I972).
Briefly, each subject was given an intravenous in-
jection of thyroxine labelled with 125I or 131I and
plasma activity was measured for 7 days. Plasma
thyroxine concentration was estimated as the
protein-bound iodine concentration x I-53. The
test was started on the day after admission. In 5
cases a second test was begun after 7 days using
a differently labelled radiothyroxine. In 7 cases
thyroxine secretion was estimated after 3 or 4
months' convalescence by the simplified pro-
cedure of Harland and Orr (I97I).

Results
s The results are shown in the Table. The single

protein-bound iodine value for each patient
in the infarct group represents a mean of 3 or
4 measurements. The group mean value was

5 0± i -2 (SD) after infarction and 5 3 ± I o in
the convalescent group 3 to 4 months after
infarction. No trend either up or down could
be discerned throughout the course of the
illness.

In every case the plasma activity dis-
appeared at a single exponential rate. The
daily fractional disappearance rate was com-

puted by the least squares method, and was

O- I I9 ± 0037 immediately after infarction and

OI20 ± 0-o30 one week after infarction. These
disappearance rates are not significantly
different either when comparing means or by
paired t-test (t=o0I79, P= 043). The extra-
polated zero time values are also shown.
Again, the difference between the immediate
and one-week result is not significant.
The thyroxine secretion rate (T4SR) in i6

cases gave a mean value of 105 4 ± 34 6 ,tg/day
immediately after infarction, and 5 of these
had a T4SR of 9I3 ± 42 3 ,ug/day one week
later. This difference is not significant (paired
t-test t= I028, P=o i6). During conval-
escence the T4SR, measured in 7 survivors,
was io8-o+24-8 ,ug/day. This is not signifi-
cantly different from the immediate post-
infarction figure (t = 0o542, P = 030). There
was no correlation between the severity of the
infarct, as judged by the coronary prognostic
index, and thyroxine secretion rate (r = 0 I3).
The data in this study provided an indica-

tion of the value of our simplified technique
for thyroxine secretion rate (Harland and Orr,
I97I). Basically this consists of measuring the
inverse of the plasma thyroxine specific acti-
vity 7 days after an intravenous dose of radio-
thyroxine. In the 21 instances for which data
were available in this study, the inverse of the
plasma specific activity correlated very closely
(r=o-99) with the T4SR value calculated by
the more extended procedure. The regression
coefficient was 5-2, which is slightly greater
than the value of 4-6 found previously (Har-
land and Orr, I97I). This excellent correlation

TABLE Lists of values for the coronary prognostic index, the plasma protein-bound iodine
(PBI) concentration, radiothyroxine turnover data, and the calculated thyroxine secretion rate
(T4SR) immediately after infarction, after i week, and after 3 months' convalescence

Immediate postinfarct One week after infarct Convalescent

Case Coronary PBI Fractional Extrapolated zero time T4SR k to T4SR PBI T4SR
No. prognostic (gg/ioo ml) disappearance plasma activity (to) (gg/day) (gg/day) (±g/Ioo (pgg/day)

index Iday (fraction of dosell.) ml)

I I3 4,2 o-o6o 0-I36 28-o O-IOI o-iOi 67.8
24 4 9 O-IOO 0~~~~ ~~~~~~-Io86-o o-079 o-o67 35 42 4 ~~~~4'901100 oio 690 079 06 35

3 23 3 4 0-I25 0-050 I29-8 0-I51 o-o6i 146-I
4 25 5.2 0-127 0-094 I06-7 0-129 0-II2 93 7 5 4 89-2
5 II 4 9 0-107 0-07I I12-0 0-I40 o-o87 I13-6 5.I 12I-5
6 II I-8 0-200 0-I27 42-3 3-2 65.6
7 I2 6-o o-io6 0-072 I34-I 5.6 120-4
8 8 6-9 O-O9I o-o69 I39-I 6.3 I42-0
9 22 5 9 0-137 o-io8 II4-5 5-4 II4-3
IO 9 5-0 0-I37 0-095 IO9-0 6.3 I03-3
II 6 5 5 0-092 0-092 84.3
I2 22 4-2 0-I94 o-o98 I28-0
I3 7 5.8 01I3I o-o89 I29-8
I4 6 4 9 011O 0 o-082 I00-3
I5 6 5 3 0-074 0-039 I54-5
i 6 I2 6-6 0-II7 01III io6-o

t Mean 12-3 5-0 O-II9 o-ogo I05-4 0-I20 o-o86 93 53 Io8-o
SD 6-9 I2 0-037 0o026 34-6 0-030 0-022 42-3 -10 24.8
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is theoretically to be expected in view of the
relatively small scatter of fractional disappear-
ance values around a mean of OrI2o a day.

Discussion
Myocardial infarction can be regarded as a
severe physical and emotional trauma which
can elicit a number of metabolic responses.
Some of these appear to be mediated by in-
creased activity in both the medulla and cor-
tex of the adrenal gland. Because minor sur-
gery is associated with a burst of thyroid
activity (Kirby and Johnston, I97I; Harland
et al., I972), it seemed reasonable to expect a
rise in thyroid activity after myocardial
infarction.

Protein-bound iodine concentration can be
considered a good indication of the plasma
thyroxine concentration, at least at the levels
found in these patients (Farran, Haiste, and
Hoffenberg, I97I). This concentration was
steady throughout the investigation. This is
consistent with the observations of Volpe,
Vale, and Johnston (I960) who found that the
concentration was not significantly affected
by the stress of e*amination, athletic contests,
major surgical procedures, or myocardial in-
farction. However, it is known that the pro-
tein-bound iodine concentration can remain
unchanged in the face of conspicuously in-
creased thyroxine secretion, as in acute infec-
tions (Gregerman and Solomon, I967) or
immediately after surgery (Harland et al.,
1972).
The values for the protein-bound iodine,

the fractional disappearance rates, and the
extrapolated zero time activity values are
almost identical with results found in a group
of clinically euthyroid individuals from the
same population studied by identical meth-
ods just before operation (Harland et al.,
I972). It is of interest that unlike the myo-
cardial infarction patients, the rate of dis-
appearance of radiothyroxine was increased
after operation. This raises the possibility
that the increased flow of thyroxine postopera-
tively is related more to an anaesthetic
effect than to the tissue trauma. It may be
concluded, however, that the thyroid gland
does not respond to myocardial infarction as
it does to surgical trauma. This is contrary to
the claim that there is a single pattern of
response to injury irrespective of the type of
trauma (Born, I970).

We wish to thank Mr. T. Randall for skilled tech-
nical assistance. The work was supported in part
by a financial grant from the Scottish Hospitals
Endowment Research Trust.
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