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hydrate is accompanied by clearly evident acid formation, but that 
(as  others have pointed out) certainty as to utilization of carbo- 
hydrate can not be attained ky methods relying alone up011 such 
formation. This work is king-  continued. 
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Early investigators’. ’’ tlenietl that the convalescent state in monkeys 
recovering irom poliomyelitis ivas accompanied by cutaneous hyper- 
sensitiveness. Aycock” has stated that he has been unable to detect 
skin hypersensitiveness to monkey passage virus in human conval- 
escents. Both Aycock and Kagan’ and Stewart and Rhoads” while 
actively immunizing monkeys by the intracutaneous method, failed 
to note cutaneous allergic reactions. Recently, Jungeblut’ has found 
that while cutaneous reactions of hypersensitiveness are lacking in 
convalescent monkeys, there is a high degree of generalized hyper- 
sensitiveness in these animals as judged by the occurrence of an irn- 
mediate thermic response to the introduction of virus either intra- 
cerebrally or subcutaneously. Such a response was lacking in ani- 
mals that had been uninfected. According to this author? the reverse 
situation obtains in man, as he observed a definite specific cutaneous 
reaction to an emulsion of virus-bearing monkey spinal cord in each 
of 27 human individuals with residual paralysis due to poliomyelitis. 
Sahin’ has failed to find evidence of an allergic skin reaction in nor- 
mal adults or in hunian convalescents either recent or of long stand- 
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ing, when tested with fresh heat inactivated preparations of monkey 
virus, human virus and normal monkey cord. 

Since one of us (J. A. H.) had prepared a concentrated and puri- 
fied virus from which a large share of proteins, phospholipins and 
lecithins had been eliminated, we decided to test the cutaneous reac- 
tions of poliomyelitis convalescents with this product. Using a sim- 
ilarly prepared concentrate of normal monkey spinal cord as a con- 
trol, we have carried out intradermal injections upon 17 children 
having residual paralysis from poliomyelitis. These children varied 
from 2 to 19 years of age. The acute attack of poliomyelitis had 
been passed from 5 months in 2 instances to 14 years in one in- 
stance, the majority k i n g  fewer years remote from the acute stage 
of the disease. Tests were also done upon the same group of con- 
valescents with crude 5% monkey virus and with a 5% suspension 
of normal monkey spinal cord. All preparations were heated upon 
2 occasions to 55°C. for 30 minutes, a temperature that had been 
demonstrated to be well beyond the thermal death time for polio- 
myelitis virus.9 Another group of 23 non-poliomyelitic children 
convalescent from miscellaneous orthopedic coniplaints received in- 
tracutaneous inoculations of all 4 preparations. 

That none of these preparations contained viable virus was 
demonstrated by intracerebral injection of 1.0 cc. of both the con- 
centrated and unconcentrated virus into unused Mmacus rlzesus 
monkeys by the intracerebral method. No paralysis was observed 
in either animal during one month subsequent to inoculation. All 
preparations were shown to be sterile by the usual bacteriological 
methods. 

Very few cutaneous reactions were observed with crude polio- 
myelitis virus preparations and when present there was always a 
cutaneous reaction to the corresponding control injection of normal 
monkey spinal cord emulsion. One-third of both groups of chil- 
dren demonstrated a definite cutaneous erythema reaching its height 
24 hours after injection when the concentrated preparations were 
used. Again there were no differences observed between the virus 
cord concentrate and the similar preparation of normal monkey 
spinal cord. No immediate cutaneous reactions were observed. 

Eight children convalescent from poliomyelitis were also tested in 
groups of 2 to each of the 4 preparations given subcutaneously. 
Following inoculation of 0.5 cc. by this method the rectal temper- 
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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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