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Normal Blood Calcium Homeostasis in Response to Calcium Infusion in 
Pseudohypoparathyroidi sm and Idiopathic Hypoparathyroidism* (32930) 
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The pathway of the action of thyrocalciton- 
in has not been completely elaborated but the 
hormone apparently decreases the blood cal- 
cium level by decreasing bone resorption. It 
may act directly on bone and indirectly by 
antagonizing the action of parathyroid hor- 
mone (1, 2 ) .  One could then speculate that 
pseudohypoparathyroidism-a disease associ- 
ated with resistance to parathyroid hormone 
and often with hypocalcemia-and “idio- 
pathic hypoparathyroidism” are caused by in- 
creased secretion of or sensitivity to thyrocal- 
citonin. Since thyrocalcitonin secretion is stim- 
ulated by hypercalcemia (3)  we have meas- 
ured the blood calcium homeostasis of sever- 
al of these patients in response to a rapid 
infusion of calcium. The rapid rather than the 
prolonged infusion of calcium was selected so 
that the maximal effect of thyrocalcitonin 
which is seen within 60 min (4) would be 
more apparent. 

Materials and Methods. Five tests were 
performed on 4 subjects with pseudohy- 
poparathyroidism, and 1 test on a patient 
with “idiopathic hypoparathyroidism.” All 
the patients with pseudohypoparat hyroidism 
had the classical physical stigmata of the 
disease, and 3 had significant hypocalcemia. 
MA was a 4ayear-old woman. Her blood cal- 
cium level was once 7.2 mg/100 ml buit usu- 
ally ranged between 8.5 and 9.5 mg/100. ml. 
She had never received treatment for hypo- 
calcemia. CIA was a 35-year-old woman who 
had had tetany as a child ( 5 ) .  She was being 
treated with 50,ooO units of vitamin D and 6 
gm of calcium gluconate daily at  the time of 
the test. SO was a 66-year-old woman. She 
had never had tetany and was not receiving 
treatment at the time of the test. RH was a 
42-year-old male who had had tetany and was 
receiving 50,000 units vitamin D daily a t  the 
time of the test. KO was a 9-year-old girl who 

*Supported in part by NIH Grant No. 1 RO1 
AM 10632 -01 A1 . 

had had tetany at  the age of 3 years. The 
diagnosis of “idiopathic hypoparathyroidism” 
was made on the basis of hypocalcemia, 
hyperphosphatemia, normal phosphaturic re- 
sponse to parathyroid extract, and the ab- 
sence of the physical defects of pseudohy- 
poparathyroidism. At the time of the test she 
was receiving 50,OOO units of vitamin D 
daily. 

Calcium infusion tests were performed 
twice on MA and once each on the other 
subjects. The tests were done in the morning 
or in the afternoon after a t  least a 6 hour fast. 
Ten per cent calcium gluconate (containing 
approximately 9 mg of calcium per ml) was 
injected in a dose of 0.33 ml/kg of body 
weight over a 10-min period. Bloods were 
drawn before and immediately after the infu- 
sion, and at  30, 60, 120, and 180 min. Plasma 
was analyzed for calcium (6) and phosphorus 

The same test was done on 6 normal 
control subjects. 

Results. The average initial plasma calcium 
level was lower in the patients with parathy- 
roid disease than in the normal subjects 
(Table I). The increase immediately after 
infusion, calculated either as mg/100 ml or 
percent was also slightly higher; 2.2 mg/100 
ml or 24% compared to 1.7 mg/100 rnl or 
17%. The level remained slightly higher in 
the patients during the 3-hour period, but the 
difference in mg/lOO ml was not statistically 
significant (i.e., p>.O5.) from the normal 
subjects. The rate of decrease was the same in 
the two groups (Fig. 1). In none of the 
patients did the plasma calcium fall below the 
initial level. 

The average initial plasma phosphorus was 
4.4 mg/lCK) ml in the patients, and 3.5 mg/100 
ml in the normal subjects ( p < . O S ) .  In both 
groups the level started to increase 30 min 
after the infusion. It reached a peak increase 
of 0.6 mg/1001 ml (12%) at  120 min in the 

(7). 
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PATIENTS Summary. Blood calcium homeostasis after 
calcium infusion was measured in 4 pseu- 
dohypoparathyroid patients and in one pa- 
tien t with “idiopathic hypoparathyroidism”- 
as a reflection of possible excessive thyrocal- 

that of normal subjects, and in no patient did 
0 M 60 1 ~ )  180 0 JO 60 120 180 the postinfusion level fall ‘below the initial 

level. This is evidence against the concept 

duces the hypocalcemia in these diseases. 

--\ 

NORMAL SUBJECTS 

W citonin secretion. The response was similar to 

L--+-+- + - - 
MNUTES AFTER IV CALCIUM 

1* Response of patients and normal subjects that excessive thyrocalcitonin secretion pro- 
to calcium infusion. The 0 blood was obtained 
immediately after end of infusion. 

patients and of 0.9 rng/100 ml (26%) a t  80 
min in the normal subjects. The increase in 
mg/100 ml was not statistically different from 
the normal subjects. 

Discussion. The average increase of 
1 7 2 4 %  in the plasma calcium level obtained 
by the infusion corresponds to the 20% 
increase that induces thyrocalci tonin secre- 
tion in animals (8,9), though the duration of 
the infusion used in the latter experiments 
was longer. The normal response to hypercal- 
cemia in our patients is evidence against the 
concept that excessive thyrocalcitonin secre- 
tion is responsible for the hypocalcemia in 
this disease. Increased amounts of thyrocalci- 
tonin have been found in the thyroid glands 
of 2 patients with pseudohypoparathyroidism 
(10,l 1 ), but this may well be secondary to 
long-term hypocalcemia ( 3 ) .  

It is noteworthy that the changes in plasma 
calcium we observed in normal subjects are 
similar to those recently reported in which a 
standard injection of 20 ml or 10% calcium 
gluconate was used ( 12). Those investigators 
found that hypothyroid or hypoparathyroid 
subjects had normal blood calcium home- 
ostasis when tested in this fashion. 
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