
1136 PROCEEDINGS 

attire of these 8 children xvas followed by 2 hourly periods for 24 
hours. No deviations from a normal temperature were observed in 
any instance and no induration developed about the site of inocu- 
lation. 
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The fact that the addition o i  sodium citrate to calcium containing 
solutions reduces the concentration of ionic calcium is well known. 
The nature of the coni1:Jination between calciuni and citrate has not 
been definitely established. It has been sometimes thought that a 
neutral conipound Ca, (citrate ) ?, exists, but this is not consistent 
with the evidence that the conibination between calcium and citrate 
is negatively charged.' 

For  this reason the frog heart preparation which had been shown 
to be sensitive to calciuni ion changes under controlled conditions 
was used to assay the calcium inn concentration in solutions of vary- 
ing total calcium and citrate content. 

The results of such experiments are shown in the accompanying 
figure. The experimental point5 show the concentrations of calcium 
and citrate present in solutions which are iso-active with correspond- 
ing solutions containing no citrate, but containing a certain con- 
centration of calciuiii ions. Each series of symbols represents 
physiologically isoactive points. The relationship for a given con- 
centration of calcium ions appears to k linear for the limits within 
which this technique is accurate. i. c. ,  calcium ion concentrations 
from 0.3 to 1.2 milliiiiols per liter. This has been found to be true 
when the total calcium concentratio~i is as high as 30 niillitnols per 
liter. 

These results are consistent \\-it11 the interpretation that ( 1) cal- 
ciurii coml->inetl \\-it11 citrate does not affect the amplitude of con- 
traction of the frog heart am1 ( 3  j that one niol of calcium corn- 
lines with one 11101 o f  cjtrate to form a calcium citrate compound 
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carrying one negative charge. The straight lines in the figure fit 
the equation, 

[Cat+] x [citrate:] 

[Ca citrate] 
- - 10-3 -3 1. 

The same problem has also been studied chemically by equili- 
brating salt solutioiis containing citrate with calcium carbonate and 
calculating the calcium ions from the solubility product constant of 
the solid phase. These experiments led to the value lo-"-"? for the 
ionization constant of the calcium citrate when equilibrium was 
approached from the condition of undersaturation. 


