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The aim of this study was to assess ‘he effect of hypercal-
caemia due to primary hyperparathyroidism on the pressor
and aidosterone responses 1o angiotensin Il {Angll) infusion.
Five patients with hyperparathyroidism were studied, before
and after parathyroidectomy, and were compared with five
normal subjects. After 30 min of eguilibration, Asp'-VaiS Ang |l
was infused in all subjects at stepwise increasing dose rates of
2 and 4 ng/kg per min for 30 min =ach. In the hyperparathyroid
patients the baseiine leveis of plasma parathyroid hormone
and calcium were significantly higher than in the controls,
and returned to normal after the parathyroidectomy; plasma
aldosterone and renin activity were normal both before and
after the parathyroidectomy. Two hyperparathyroid patients
F&ad high blood pressure levels, which were normalized af-
ter surgery. The increase in the aldosterone response from
baseline at each time point of the Angll infusion was greater
in the hyperparathyroid patients before than after the oper-
ation (P < 0.05), and greater than in the normals (P < 0.05).
No difference in the increased response of systolic or dias-
tolic blood pressure was observed between the hyperparathy-
roid patients, either before or after the parathyroidectomy, and
the normal subjects. High levels of extracellular calcium or
parathyroid hormone, or both, might play a primary role in
the aldosterone hyper-responsiveness to Angll in the hyper-
parathyroid patients. The similar pressor response to Ang ! in
hyperparathyroid patients and the normal subjects suggests
that hypercaicaemia does not potentiate the vasoconstrictive
action of Ang L.

Keywords: Angiotensin Il infusion, aidosterone, blood pres-
sure, primary hyperparathyroidism.

Introduction

In primary hyperparathyroidism, hypercalcaemia might
have a direct vasoconstrictive action {1] or might medi-
ate the release or the effect of vasoactive hormones (2],
or both. The present study was designed to assess the ef-
fect of primary hyperparathyroidism on the pressor and
aldosterone responses to Angll infusion.

Materials and methods

We studied five patents (four females, one mule: aged
31-60 vears) with primary hvperparathyroidism. before
and after a parathyroidectomy, and compared them with
five normal age- and sex-matched subjects. Two patients
had mildly elevated blood pressure levels, which were.
normalized within 4 weeks of the operation. No subject
was taking any drug and had followed a diet contin-
ing 120-150 mmol sodium, 60-80 mmol potassium and;
20-30 mmol calcium daily for 2 weeks before the study. In-+
fusion tests were performed when the patients were hyper-
calcaemic and 6-8 weeks after normalization of plasma cal--
cium due to parathyroidectomy. After 30 min of equilibrat-
jon in the supine position, Aspl~Val>-Ang Il (Hypertensin.
Ciba) was infused, at 0900 h, in all patients at stepwise in-
creasing dose rates of 2 and 4ng/kg per min for 30min.
each. Blood samples were drawn after 0, 15, 30, 45 and-
60min to determine plasma aldosterone. Baseline levels’
of plasma calcium, phosphorus, sodium, potassium, renin
activity, cortisol and parathyroid hormone were also meas-
ured. Blood pressure and the heart rate were recorded
by an automated sphygmomanometer (Dinamap 845) at
2-min intervals for the duration of the infusion.

Calcium was measured by atomic absorption spec- :
trophotometry, and phosphorus by a colorimetric method.
Sodium and potassium were measured by flame photome-
try. Plasma aldosterone, cortisol and parathyroid hormone
4468 were measured by radio-immunoassay with kits pur-
chased from Sorin (Italy), Diagnostic Products (USA). and
Immuno Nuclear (USA), respectively. Plasma renin actv-
ity was measured by radio-immunoassay by the method of
Stockigt et al. [3].

Basal levels of all parameters, and the increases in al-
dosterone and blood pressure from baseline at each time
point during the Ang Il infusion were compared between
study groups. Statistical comparisons were made by Stu-
dent's paired or unpaired t-test, as appropriate. Results are
expressed as means =+ s.e.m. P <0.05 was taken as signif-
icant.

Results

Abnormally high plasma calcium and parathyroid hermone
levels were normalized after surgery, and plasma phospho-
rus increased slightly. A decrease in blood pressure was
observed after surgerv, due to normalization in the two
hypertensive patients. Plasma sodium, potassium, renin ac-#,
tivity, aldosterone and cortisol levels were normal eitheré
before or after surgery. Figure 1 shows the mean increases§
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pl sma aldosterone and diastolic blood pressure over
+ baseline value during the Ang 1l infusion in the three
_-_:mups of subjects. The increase in aldosterone was sig-
nilicantly greater for cach time point of the infusion in
the lhyperparathyroid patients hc&)rc operation compared
with the same patients after surgeny (72 < 0.05) or with the
normal controls {2 < 0.05). No dlﬂu -nce in the diastolic
hlood pressure response was observed between hyper-
parathyroid patients, cither before or after the operation.
and the normal subijects.
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10 Angll is markedly reduced in patients with chronic
inpocalcaemia due to primany hypoparathyroidism. The
abnormally enhanced  responsiveness to Angll in our
hvperparathyroid  patients, which was normalized  after
their return to eucalcaemia, appear o complement these
data. In contrast, Bianchetti er al [5] reported no dif-
ference in the aldosterone response to angiotensin dur-
ing hypercalcaemia induced by intravenous calcium infu-
sion. compared with the eucalcaemic state. The reason for
the different results may be methodological, i.e. acute ver-
sus chronic elevation of calcium levels or non-compara-
ble rates of angiotensin infusion, or may be due to dif-
ferent circulating parathyvroid hormone levels. In fact, in
vitro, a permissive effect has been shown for the parathy-
roid hormone on calcium-stimulated aldosterone secretion
{6]. If this phenomenon takes place /in vivo, higher lev-
els of parathvroid hormone in our patients compared with
presumably low levels of parathyroid hormone in patents
given a calcium infusion could explain the enhanced al-
dosterone response to angiotensin. Our study also demon-
strates that the pressor response to Angll is normal in
patients with primary hyperparathyroidism, indicating that
hypercalcaemia does not potentate the vasoconstrictive
action of this substance. The parathyroid hormone has a
direct vasodilator effect, which is at least partly produced
by antagonizing the pressor action of naturally vasocon-
strictor agents, such as noradrenaline or angiotensin {71
The normal pressor response to the Ang 1l infusion seen in
our patients might be due to the preventive effect induced
by high parathyroid hormone levels.
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