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Table 1. Laboratory findings in patients with postmenopausal osteoporosis

Serum Serum Serum alkaline

Patient Age Sex calcium phosphorus phosphatase
mg/dl mg/dl K.A.U.

1 T.N. 74 F 9.0 3.3 6.8

2 AT. 70 F 9.9 3.9 6.6

3 F.H. 69 F 9.8 3.7 9.2

4 T.H. 61 F 9.3 4.3 6.2

5 Y.K. 54 F 8.9 4.8 8.5

Table 2. Laboratory findings in patients with Cushing’s syndrome

Serum Serum Serum alkaline  Urinary Pathological Osteoporosis
Patient Age Sex  calcium phosphorus phosphatase 17-OHCS  diagnosis of
mg/dl mg/dl K.A.U. mg/day adrenal cortex
6 Y.I. 24 F 1G.6 3.1 11.6 42.5 Nodular Present
hyperplasia
7 S.M. 34 M 8.7 3.2 45.5 128.6 Cancer Present
8 M.N. 26 F 9.4 3.6 5.7 14.3 Hyperplasia Present
9 AT. 25 F 9.6 3.1 3.6 14.6 Adenoma Present
10 K.W. 31 F 8.8 3.6 16.0 17.6 Adenoma Present
11 N.L 27 F 9.0 3.3 5.4 13.9 Hyperplasia None

Table 3. Laboratory findings in patients with chronic renal failure and other disease

Serum Serum Serum alkaline Blood urea
Patient Age Sex Diagnosis calcium phosphorus phosphatase nitrogen
mg/dl mg/dl K.A.U. mg/dl
12 T.S. 44 M Chronic renal failure 9.1 4.3 6.0 10.4
13 M.O. 21 M Chronic renal failure 5.8 13.8 8.5 124.0
14 F.H. 49 F Chronic renal failure 7.7 10.4 10.3 135.9
15 Y.M. 21 M Hyperthyroidism 9.0 3.3 6.3 10.8
16 G.S. 65 M Secondary hyperpara- 6.7 4.0 11.0 14.7
‘ thyroidism
17 S.F. 61 F Bone metastasis of 9.6 3.7 5.1 13.5

thyroid carcinoma
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Fig. 1 Serum specific activity curve in Case 1, T. N.
with postmenopausal osteoporosis.
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Fig. 2. Serum specific activity curve in Case 6, Y. L
with Cushing’s syndrome.
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Fig. 3. Serum specific activity curve in Case 12, T. S.
with chronic nephritis.
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Fig. 4. Serum specific activity curve in Case 15, Y. M.
with hyperthyroidism.
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Calcium Kinetic Studies in Metabolic Bone Diseases

Akio Tomita, Kensuke TAKATSUKI, Takuichiro IMAGAWA,

Takashi UcHIkAWA and Toru Fuita

First Department of Internal Medicine, Nagoya University School of Medicine

Calcium, phosphorus and nitrogen balances
and calcium kinetic studies for the purpose of
the analysis of bone metabolism were performed
in 17 metabolic bone diseases—S5 patients with
postmenopausal osteoporosis, 6 patients with
Cushing’s syndrome, 3 patients with chronic
renal failure, one with hyperthyroidism, one with
secondary hyperparathyroidism, one with bone
metastasis of thyroid carcinoma. Kinetic analyses
were carried out according to the single compart-
ment model and the miscible calcium pool (E),
the calcium turnover rate (K), the bone forma-
tion rate (BFR) and the bone resorption rate
(BRR) were calculated by the equations of
Heaney and Whedon, and Aubert, Bronner and
Richelle.

The following results were obtained. The pa-
tients with postmenopausal osteoporsosis had a
reduced E, a decreased K and BFR, and an in-
creased BRR. Calcium and phosphorus balances
were significantly negative. In patients with Cush-
ing’s syndrome, E, BFR were decreased and

BRR were increased as well as in patients with

postmenopausal osteoporosis. In 3 patients with
chronic renal failure, a patient without azotemia
had a decreased BFR and BRR but BRR never
exceeded BFR while two patients with azotemia
had negative calcium balances. In a patient with
hyperthyroidism a marked increase of E, BFR
and BRR, and negative calcium balance were
observed as well as in a patient with secondary
hyperparathyroidism. A patient with bone me-
tastasis of thyroid cancer had negative calcium
balance caused by a decreased BFR. These
parameters were helpful in elucidating the
pathogenesis of various metabolic tone diseases
and it is suggested that bone manifestations
in these diseases were resulted partly from the
prolonged negative calcium balance.

In addition, three patients with postmeno-
pausal osteoporosis were studied by balance and
#7Ca kinetic studies in order to determine the
effect of a drug, vitamin K,. This therapy caused
a decrease in the degree of negative balance with
a reduction of pains.
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