
It is quite possible that the a,-globu- 
lin, possessing the insulinlike activity, 
circulates in the blood stream in a com- 
plex form with another protein of higher 
molecular weight and isoelectric point, 
and that the whole complex is absorbed 
on the exchange resins. The treatment 
with 0.2M citric acid for 72 hours prob- 
ably dissociates the insulin from the 
complex, the insulin appearing as an 
a,-globulin by paper electrophoresis. 
This suggestion is supported by the ob- 
servation that crystalline insulin in saline 
or in 3-percent human albumin solution 
treated with cationic exchange resins re- 
tains full activity (2). 
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the proteolytic enzymes and of the en- 
zyme systems involved in the formation 
of citric acid, they noted that maleic 
acid entered extensively into reactions 
which involved decarboxylation. 

We have now obtained evidence of 
the presence in dogs and human beings 
of enzyme systems capable of oxidizing 
maleate-2-C14 to C1402 (3). Following 
the injection of 45 ILc (5.9 mg) of 
maleic-2-C14 acid into a 9.5-kg dog, ar- 
terial (femoral) blood specimens were 
collected in oiled, heparinized syringes 
at various time intervals (4). Carbon di- 
oxide was liberated from 5 ml samples 
and collected as barium carbonate, and 
its activity was determined as previously 
described (5). The results (Table 1) 
show the increase with time of total 
carbon dioxide activity (per 5 ml of 
whole blood) as well as of "specific ac- 
tivity" of carbon dioxide. "Specific ac- 
tivity" is expressed as the percentage of 
injected carbon-14 per milligram of CO2 
carbon. 

In Table 2 are given results that fol- 
lowed the intravenous injection of 90 (tc 
(11.8 mg) of maleic-2-C14 acid into a 
normal human subject. For purposes of 
comparison, data are also given for a 
similar experiment in which fumaric-2- 
C14 acid (90 Lc) was the injected sub- 
strate. These data show that C1402 was 
formed readily in both cases; however, 
corresponding total activity and "specific 
activity" values were much higher in the 
fumarate-2-C14 experiment, indicating a 
faster reaction rate with that isomer. 
In the maleate experiment, the "specific 
activity" reached a maximum in about 
70 minutes and had not declined at 90 
minutes, whereas, in the fumarate exper- 
iment, the maximum was attained much 
sooner (in about 40 minutes) and then 
carbon dioxide "specific activity" de- 
clined. 

As one test of the possible conversion 
of maleates to fumarate within the body, 
copper pyridyl fumarate salts (5) were 
made from the blood filtrates and as- 
sayed for carbon-14 activity. Whereas, 
in the maleic acid experiments, very 
little activity was found in the copper 
pyridyl fumarate salts (59 count/min 
per 5 ml of arterial blood after 23 min- 
utes), in the fumarate-2-C14 experi- 
ments, considerably more activity was 
found (1068 count/min per 5 ml of 
arterial blood after 20 minutes), and 
this activity was evident even 70 minutes 
following intravenous injection into a 
human being (see 5, Table 2). This evi- 
dence does not rule out completely the 
possibility that there is a conversion of 
maleate to fumarate within some body 
tissues, with a subsequent rapid oxida- 
tion to carbon dioxide and with no en- 
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Although the intermediate steps have 
yet to be elucidated, the evidence pre- 
sented indicates that mammalian tissues 
contain enzyme systems capable of ca- 
tabolizing maleic acid to carbon dioxide. 
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