
EFFECTS OF ARSENIAL COMPOUNDS ON FRUCTOSE METABOLISM ON 
THE PERFUSED RAT LIVER

Abstract

The aim of this work is to partially fill this gap by

measuring the effects of sodium meta-arsenite on

fructose metabolism in the perfused rat liver.
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Introduction

Arsenic is a ubiquitous metalloid found in many

chemicals, in soil, groundwater, and even food. These

compounds are capable of generating different

biological effects on cells and tissues and depending

on the exposed tissue and exposure time, several

responses can be observed [1,2]. The active

compounds, organic or inorganic, of arsenic can be

divided into two groups: those in which arsenic has a

valence of 5, such as sodium arsenate, or those in

which arsenic has a valence of 3, such as sodium

meta-arsenite (SMA) [3]. The toxicity of arsenic

compounds is widely known. Surprisingly, however,

detailed measurements of metabolic fluxes in the

main pathways supposedly affected by arsenicals

(such as gluconeogenesis) do not exist.

Materials and methods

Male Wistar rats were used for liver isolation. The experimental system was the isolated perfused rat

liver. All procedures were previously approved by the Ethics Committee for Animal Experimentation of

State University of Maringá (#2535301019). The buffered solution (Krebs/Henseleit-bicarbonate buffer, pH

7.4) contained 0.25 g/L of bovine-serum albumin and was in equilibrium with an oxygen + carbon dioxide

atmosphere (95:5). Glucose, lactate, and pyruvate concentrations in the perfusate effluent were

determined enzymatically and oxygen consumption was monitored by a platinum electrode. In the liver,

fructose undergoes both an anabolic energy-dependent conversion into glucose and a catabolic

breakdown into lactate and pyruvate (fructolysis).

Results

Conclusion

Our results indicate that both anabolic and

catabolic routes are impaired by SMA. The

underlying mechanisms are probably involved

with arsenite capability to act as a substitute

for inorganic phosphate. More experiments are

in course to further elucidate SMA action on

other pathways of energy metabolism in the

liver.
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Fig. 1. Chemical structure of arsenic compounds.

The introduction of 100 µM SMA produced a small diminution of glucose production (23%) and an

even smaller decrease in oxygen uptake (6%). Lactate and pyruvate production, an indicator of the

catabolic breakdown of fructose, was also decreased (by 27% and 14%, respectively). Our results

indicate that both anabolic and catabolic routes are impaired by SMA. The underlying mechanisms are

probably involved with arsenite capability to act as a substitute for inorganic phosphate. More

experiments are in course to further elucidate SMA action on other pathways of energy metabolism in

the liver.

Fig. 2. Effects of Sodium meta-arsenite (SMA) on fructolysis.
Fig. 3. Effects of Sodium Meta-Arsenite (SMA) on Oxygen Consumption.


