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Studies on carbon dioxide fixation in normal and 

alloxan-diabetic animals 
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Experimental d~abetes has been characterized as a metabolic state involving both 
overproduction and underutilization of glucose; however, the enzymatic mechanisms 
by which increased hepatic glucose production has been achieved have not been 
elucidated. Previous studies from this laboratory have shown that in alloxan-diabetic 
rats there is an increased incorporation of 14C from labeled bicarbonate, pyruvate, 
alanine, and glutamate into blood glucoseLL An increased incorporation of 14CO~ 
into glucose has also been observed in liver slices from alloxan-diabetic rats 2. The 
present studies report further observations on CO2 fixation by homogenates of liver 
from normal and alloxan-diabetic rats. Normal and alloxan-diabetic rats prepared 
as described previously 1, fed ad libitum on Purina Chow, were killed by decapitation 
and the livers removed and homogenized (I g wet liver per 2.5 ml o.I54 M KC1) 
containing nicotinamide (x mg/ml). Homogenates were incubated for 30 min with 
5 t~C of radioactive bicarbonate (specific activity I t~C/t~mole) and various co-factors. 
Incubations were terminated by addition of 0.5 ml of IO% trichloroacetic acid and 
the proteins removed by centrifugation. The supernatant fluid was gassed for 15 min 
with CO~ to remove the excess of 14CO~; an aliquot oi the solution was dried on 
a planchet and radioacti~dty determined in a gas flow counter. The results of these 
experiments are summarized in Table I. Homogenates fortified with NADP and 
lactate showed an increase in CO 2 fixation as compared with unfortified homogenates 
or those containing only lactate or lactate plus NAD,. That addition of methylene 
blue, IO -4 M, markedly reduced COs fixation provides further evidence thai a re- 

TABLE I 

14COa FIXATION coun t s /min lmo mg WET LIVER* 

I ml of homogenate  was incubated wi th  20/~mo!es z4CO 2 (5.o pC), o.I5 M potassium phosphate  
buffer (pH 7.4), 4 ° pmoles  lactate,  z/~mo!ea NAD, 2 pmoles NADP,  4o pmoles pyruva te ,  2.5 pmoles 

ATP and 2o pmoles  oxaloacetate.  Each  value represents the mean ± S.E. of 6 observations. 

Normal Diab.tic 

Homogena te  only 
Homogena te  + lac ta te  
Homogenate  + NAD + + lactate  
Homogena te  + N A D P  + h~ctate 
Homogena te  + methylene  blue + lac ta te  
Homogena te  + p y r u v a t e  + ATP + oxaloacetate* 
Homogena te  + p y r u v a t e  + ATP + oxaloaceta te  

t r ea ted  wi th  aniline hydrochloride* 

]3Io  ~ 55 ° 325 ° ~ 95 ° 
I4OO ~ 3~o 379 ° ± 74 ° 
xo2o ~ 350 2500 • 7 °0 
285 o ~ 400 418o ~ I I5o 

z7o ~ 4  ° 2oz ± 32 
198o ± IIO 9060 i 780 

93 ° ~ 5 ° I31o ~ ~8o 

* These incubat ions  were carried ou t  for lo min. All o ther  incubations were for a period of 
30 rain. 
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ductive process is involved. In all cases, homogenates of diabetic liver showed a 
marked increase in COs fixation. 

Incorporation of t4CO2 into oxaloacetate by whole liver homogenates was de- 
termined by incubation in the presence of pyruvate and ATP. An aliquot of the 
supernatant fluid was counted in anthracene-packe~, cuvettes in a Packard Scintil- 
lation Counter before and after treatment with aniline hydrochloride 8. The difference 
in radioactivity was presumed to be due to 14C incorporation into oxaloacetate. In 
homogenates of diabetic livers 775o 4- 780 counts/rain were incorporated as compared 
with lO5O 4- Ixo counts/min in homogenates of normal liver. 

Phosphopyruvate carboxylase (EC 4.I.r.3z) was assayed in livers of normal and 
alloxan-diabetic rats by the method of UTTER AND KURAHASHI 4. Livers were homo- 
genized in o.154 M KCI and centrifuged at 1o5 ooo × g for 60 rain o.I ml of the 
supernatant fluid equivalent to 0.033 g of fresh liver was incubated with 5/*C of 
[14C]bicarbonate, ~o/,moles of oxaloacetate; 2/,moles of MnCI~ and with or without 
ITP (2/,moles). At the end of a lo-min incubation solutions were deproteinized with 
trichloroacetic acid and gassed with CO v An aliquot of the filtrate was counted in 
a Packard Scintillation Counter. Phosphopyruvate carboxylase activity was found 
to be increased 300 4- 25 % when expressed per g of wet liver in allolan-diabetic 
animals as compared to normal. 

These results indicate that in the liver of alloxan-diabetic rats there is an increase 
in CO9 fixation and phosphopyruvate carboxylase activity. It is suggested that the 
increase in gluconeogenesis in the diabetic may be in part due to an increased con- 
version of lactate and pyruvate to phosphoenolpyruvate. 

This work was supported by grants (No. A-o479 o and C-6276 ) from the U.S. 
Public Health Service. 

Department of Pharmacology, 
Indiana University School of Medicine, 

Indianapolis, Ind. (U.S.A.) 

S. R. WAGLE 
JAMES ASttMORE 

I S. R. WAOLE AND J. ASHMORE, J. Biol. Chem., 236 (x96t) 2868. 
a S. R. WAGLE AND J. ASHMOaE, J. Biol. Chem., 238 (x963) I7. 
s S. S. BAnKULm AND A. L. LEHmNGER, J. Biol. Chem., xgo (t95 I) 339. 
4 M. F. UTTER AND K. KURAHASm, in S. P. COLOWtCK ,~r~D N. O. KAeI.AN, Methods in Enzymology, 

Vol. x, Academic Press, New York, 1955, p. 758. 

Received May 24th, I963 
Bioahim. Biophys. Aeta, 74 (x963) 564-565 

PN x28o 

The iodide pool of the thyroid studied by means of the isotopic 
equilibrium method and double labeiling with a2Sl and xsxi 

The amount of iodide present in the thyroid is very low. It is renewed in two ways: 
by uptake from the plasmatic iodide and by deiodination of the iodotyrosines 
(recycling). In the present work, the amount of iodide present in the rat thyroid 
has been measured by the isotopic equilibrium method x-s without any pharma- 
cological intervention. By combining this method with double labelling it has been 
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