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Todoacetate inhibition of lactate production and lipid, protein, ribonucleic acid [RNA]
and deoxyribonucleic acid [DNA] synthesis in newborn rat brain cortex slices

(Received 14 November 1970; accepted 22 January 1971)

lopoaceric acib (IAA) has long been considered a classical inhibitor of glycolysis, exerting its effect
primarily on glyceraldehyde-3-phosphate debydrogenase.! Early studies with pigeon and rat brains
concluded that lactate production was inhibited by IAA at a concentration which did not affect cell
respiration.>® Although other metabolic processes such as RNA* and phospholipid® synthesis are
inhibited to some extent by IAA, the concentration needed is higher than that which is required for
inhibition of glycolysis.

During the course of our studies concerned with the regulation of rat brain metabolism during
ontogeny,*7 it was discovered that DNA synthesis in witro from glucose-6-*H in brain slices was
more sensitive than lactate production to the inhibitory effects of IAA. To further characterize this
effect, IAA was used as a probe to examine the degree of interdependence of macromolecular syn-
thesis on glycolysis.

Four-week-old male Wistar rats were housed in separate cages and fed Purina laboratory chow and
tap water ad lib. Animals were decapitated and cerebral cortices rapidly removed and placed in a
Petri dish containing ice-cold saline. Brain slices were prepared according to the method of Mcllwain
and Rodknight® and lactate production and glucose-6-*H (Amersham/Searle, 2-3 ¢/m-mole) in-
corporation into lipid, protein, RNA and DNA were assayed as previously described.® Iodoacetate
was purchased from the Sigma Chemical Co. and adjusted to pH 7-4 before being added to the
medium.

Todoacetate effected a dose-dependent separation of the relative interdependence of lactate produc-
tion and lipid, protein, RNA and DNA synthesis (Table 1). The approximate IDs, (IAA concentration
resulting in 50 per cent inhibition) for each of the five pathways may be categorized into three groups:
(1) lactate production and DNA synthesis with an ms of 2-4 x 1075 M, (2) lipid and protein
synthesis with an 1pso of 2 X 10~* M, and (3) RNA synthesis with an ipso of 1-5 X 10~* M. Thus a
separation of RNA and DNA synthesis was achieved based on their respective sensitivities to IAA
inhibition, despite their dependence on glucose as common precursor.

In agreement with previous results examining the effects in vitro of IAA on glyceraldehyde-3-
phosphate dehydrogenase and pigeon and rat brain glycolysis,*~2 lactate production was inhibited at
5 x 10~* M IAA. This concentration was lower than that which affects brain respiration. However,
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the present study also clearly indicates that DNA synthesis from glucose was more sensitive to JAA
inhibition than were the other metabolic processes. At 10-5 M IAA, a concentration not affecting
glycolysis, 36 per cent inhibition of DNA synthesis occurred. Since RNA synthesis was significantly
elevated at this level of IAA, it is possible that one site of action for this inhibitor on DNA synthesis
involves some process concerned with the formation of DNA precursors, such as the sulfhydryl-
sensitive ribonucleotide reductase complex.® The present results suggest the need for caution when
interpreting experiments which utilize IAA as a “specific” glycolytic inhibitor. The effects of TAA
vary in a dose-dependent manner and include more than one metabolic pathway.
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Phenylacetone oxime—An intermediate in the oxidative deamination of amphetamine*
(Received 21 November 1970; accepted 22 January 1971)

AxELROD! first demonstrated the conversion, by rabbit liver microsomes, of amphetamine to phenyl-
acetone. No reports, to our knowledge, have appeared concerning the nature of possible inter-
mediates in the reaction referred to as oxidative deamination. Human liver microsomes also apparently
convert amphetamine to phenylacetone.? Phenylacetone and benzoic acid were shown by Dring et al.?
to be major metabolites of amphetamine in rabbit, dog and human urine and these authors concluded
that oxidative deamination was the predominant metabolic pathway for amphetamine in these
species. The corresponding imine, a possible phenylacetone precursor, was not found in urine after
amphetamine administration.

The present report is concerned with the nature of the intermediate formed during oxidative
deamination of amphetamine by a rabbit liver microsomal system.

* A preliminary account of this work has appeared in Pharmacologist 12, 255 (1970).



