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Biotin Nutriture and the Enzymatic Incorporation of NaHCx4O3 into 
Acetoacetate. (19212) 
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&f adison. 

In previous studies it was demonstrated 
that the carbon of Cf4 bicarbonate can be in- 
corporated into the carboxyl group of en- 
zymatically generated acetoacetate by various 
animal tissue preparations( 1-3). It was also 
shown( 1) that there was less incorporation of 
C1-‘ into acetoacetate by rat liver homogenate 
systems from biotin deficient animals than 
from those which received this vitamin in the 
diet or by injection. However, since aceto- 
acetate production by the homogenates was 
not determined in the earlier work, it could 
not be decided whether the depressed C14 in- 
corporation .by biotin deficient tissues could 
be ascribed to diminished acetoacetate forma- 
tion or to a specific decrease of the incorpora- 
tion of C1* from bicarbonate. 

Methods. Weanling Sprague-Dawley rats 
were grown for 10 weeks on a purified diet 
containing raw egg white without added biotin 
( 1,4). The animals fed egg white developed 
typical symptoms of biotin avitaminosis. Some 

of these deficient animals were then injected 
with 50 y of biotin daily for 2 days and their 
food intake adjusted to that of non-treated 
rats uf the same body weight. The livers of 
such pairs of animals were used for the com- 
parison of enzymatic activity. The reaction 
mixture( S ) ,  methods of incubation, and the 
procedures used for the degradation of aceto- 
acetate and counting of radioactivity were 
identical with those previously described( 1,3). 
The exact amounts of carrier and metabolically 
produced acetoacetate were determined by the 
method of Greenberg and Lester(6). The 
values for the “corrected” specific radioactiv- 
ity of the carboxyl group of acetoacetate were 
calcuIated in the same manner as previously 
indicated (3). The results reported are based 
on equivalent dry weights of homogenates. 

Results. The state of biotin nutrition of the 
rats did not significantly affect the quantity of 
acetoacetate produced by the liver homoge- 
nates with either pyruvate, caprylate or 
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caproate as a substrate. -4t the same time of substrates was not influenced. 
there was a 15-100 fold greater incorporation 
of C14 bicarbonate into the carboxyl group of 
acetoacetate produced by homogenates of 
livers from biotin repleted rats than by the 
deficient ones. 

With the homogenate systems employed 
here, isovalerate leads to a marked increase 
in the radioactivity of the carboxyl group of 
acetoacetate, though no significant net forma- 
tion of kdone bodies can be detected(3). 
However, biotin treatment of the deficient rats 
resulted in a 12-fold increase of C1' incorpora- 
tion into acetoacetate derived from iso- 
valera te. 

The decreased incorporation of C14 from 
bicarbonate into lthe carboxyl group of aceto- 
acetate by rat liver homogenates from biotin 
deficient animals as compared to those from 
the repleted ones seems to be the result of an 
effect on the bicarbonate incorporating mech- 
anism, since the amount of this keto acid pro- 
duced by the liver homogenates from a number 

Summary. The quantity of acetoacetic 
acid produced metabolically from pyruvate, 
caprylate, and caproate by rat liver homoge- 
nate systems is not affected by the state of 
biotin nutrition of the animals. However, 
biotin treatment of deficient animals increased 
by 10-100 fold the incorporation of C1" bicar- 
bonate into the carboxyl group of acetoacetate 
metabolically formed from pyruvate, caproate, 
caprylate or isovalerate. 
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Blood Glucose Levels in Alloxan-Diabetic Rats under Combined Insulin 
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Dubois, Herrrnann, and Erway ( 1 ) have 
reported that the hyperglycemia produced 
by the rodenticide, alpha-napthylthiourea 
( ANTU) , is conteracted by ergotamine, which 
is a natural alkaloid of ergot, as well as by 
insulin. They accounted for this parallelism 
through assumption Ithat there are antagonistic 
actions of both ergotarnine and insulin toward 
the glycogenolytic .action of epinephrine, the 
production of which is stimulated by the 
rodenticide. Stoll and Hofmann ( 2 )  have 
been responsible for lthe production of dihydro- 

* This research supported by a grant from Sandoz 
Chemical Co., San Francisco, Calif. and by the 
Office of Xaval Research. 

t The authors wish to express their gratitude to 
Dr. Edith Boyd for her helpful assistance in the 
statistical analysis of this investigation. 

genated derivatives of the ergotoxine group of 
ergot alkaloids. I t  has been shown by Roth- 
lin (3) that the hyperglycemia produced in 
animals through administration of epinephrine 
is inhibited by the hydrogenated ergot alka- 
loids. Freis, Stanton, and Wilkins (4) have 
demonstrated adrenolytic activity of dihydro- 
ergocornine (DHO 180) and dihydroergo- 
kryptine (DHK 135) in humans and have also 
shown, under proper experimental conditions, 
that the pressor response, tachycardia, and 
mydriasis which normally follow epinephrine 
administration are reduced by these prepara- 
tions. Schneider(5) found that the period 
of hypoglycemia in #humans, produced by the 
intravenous injection of small doses of insulin, 
was not lengthened by administration of 
dihydroergocristine, dihydroergocornine, or 


