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ENDOCRINOLOGICAL CHARACTERISTIC
OF PRIMARY HYPERPARATHYROIDISM

Kenjiro KoHr1

From the Department of Urology, Kinki University School of Medicine
( Director: Prof. T. Kurita)

Parathyroid hormone is mainly regulated by the serum calcium concentration and not by another
hormone which is usually the case for other hormones. We examined whether the parathyroid hormone
could also be regulated by a hormone such as adrenocorticotropic hormone (ACTH).

Experiment I : A two-hour urine sample was collected from 6 AM to 8 AM. At 8 AM one mg
of synthetic ACTH was injected intramuscularly. Blood and urine was collected two hours after the
injection for determination of the concentration of serum calcium, phosphate, parathyroid hormone
and cortisol.

Experiment II: Adenoma tissue was obtained during operation from patients with primary hyper-
parathyroidism. The adenoma was digested with trypsin. Eagle MEM containing 100 ml fetal
calf serum per 500 ml medium was used as the culture medium. The specimens were incubated in
an atmosphere of 95%, air and 5% CO,. Several days later, 25 ug of ACTH was added to the medium
which was then incubated for 2 hours. The parathyroid hormone in the medium was measured by
radioimmunoassay.

Experiment IIT: ACTH was injected intraperitoneally into control male rats and parathyroidec-
tomized rats. Two hours later, serum calcium and parathyroid hormone levels were measured.

After ACTH injection, a remarkable increase in serum calcium level was seen in the patients with
primary hyperparathyroidism, but in the other groups, no increase in the serum calcium was observed.
Parathyroid hormone was increased after ACTH injection in most subjects in all groups. Serum
cortisol levels increased markedly after ACTH injection in all groups.

The parathyroid concentration in the culture medium was slightly increased after ACTH addition.

The serum calcium concentration was unchanged in normal rats, but was significantly lower
in parathyroidectomized rats.

These data are very interesting but it is difficult to understand how calcium is increased by ACTH.
It is believed that ACTH directly influences the parathyroid gland. We will examine more cases

and study the cause of this phenomenon in the future.
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Fig. 1. Scheme of the experimental methods
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Fig. 3. Serum calcium levels after ACTH in-
jection in the three groups
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Fig. 4. Serum parathyroid hormone after ACTH
injection in the three groups
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Fig. 5. Serum cortisol levels after ACTH injec-
tion in the three groups
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Fig. 7. Serum calcium levels after ACTH
injection in normal rats and para-

thyroidectomized rats

Summary of experimental results

Status of parathyroid function

Change of serum calciun
after ACTH injection

hyperfunction
normal

hypofunction

increase
no change

decrease
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