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is mandatory that authors should write
his/her feedback here)

Compulsory REVISION comments

This point of invalidation of Randle hypothesis is difficult for me
to appreciate. Look, beta oxidation and glycolysis are catabolic
processes but gluconeogenesis is anabolic. Gluconeogenesis
does not occur concurrently with glycolysis in the same cell or
at least at the same rate so as to prevent the likelihood of a
metabolic futile cycle, where no net change in energy is
observed due to equal rates of occurrence of the two pathways.
Randle hypothesis talks about how the body selectively makes
use of fatty acids at the expense of glucose for energy
production. What you are claiming to be the basis to invalidate
Randle theory is at best a validation of the theory. Indeed, the
body will not synthesize energy if it has no need for it.
Gluconeogenesis itself requires investment of energy just like
other anabolic processes. Hence, if gluconeogenesis is
alternating with beta oxidation, it rather confirms the view that
energy generation and utilization do not occur at the same time
to the same extent. You are comparing an anabolic pathway
(gluconeogenesis) with a catabolic one (beta oxidation) here
and therefore cannot be said to be invalidating Randle
theory/hypothesis. Randle looked at how one substrate is
selected at the expense of the other for the same goal of
generating energy but by different energy-generation pathways.
This underpins the idea of competition for substrates since
products of glycolysis and beta oxidation will have to be further
oxidized through the citric acid cycle. In your case,
gluconeogenesis uses pyruvate as a substrate with beta
oxidation requiring fatty acid as the substrate. The two
pathways have nothing in common to compete for. To this end,
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there is no invalidation since the logic differs.

Why should pyruvate be re-routed through gluconeogensis
instead of citric acid cycle if there is no inhibition or competition
of substrate for the citric acid cycle???

PDH converts pyruvate to acetyl-CoA which would normally
enter the TCA. If PDH is inhibited, indeed, pyruvate should
accumulate and this condition should favour gluconeogenesis.
In this state, per Randles hypothesis, the cell should make use
of fatty acid to generate the requisite energy and thus the
enhanced beta oxidation. PDH activity is the only way by which
glycolytic product enters the TCA cycle via pyruvate, hence, its
inhibition is a significant block.

How can PDH be inhibited for its substrate to decline in level
immediately?? Are you then suggesting the inhibition is due to
substrate unavailability? This is problematic especially when
you have not presented any novel data to support this opinion.

It is interesting to note from your own proposition (table 2) that
you agree with Randle regarding the inhibition of PDH by
acetyl-CoA and NADH. If PDH is supposed to catalyse the
conversion of pyruvate to acetyl-CoA and the enzyme, PDH is
inhibited, how can pyruvate level suddenly decline? The
immediate decline you are suggesting is logically problematic.
Indeed, with time, there is re-routing of the pyruvate into
oxaloacetate and thus augmented gluconeogenesis. Under this
condition, the initial accumulation of pyruvate would be relieved
resulting in its reduced level. Indeed, under the condition of
reduced pyruvate and CPT1 levels, beta oxidation will be
enhanced as you have shown but this does not in any way
suggest invalidation of the Randle hypothesis. All that | can
understand from your argument is that of reversed conditions
necessary for the operation of the Randle cycle/hypothesis.
Indeed, Randle never talked about the permanency of the
hypothesis he and his colleagues proposed. They stressed the
issue of dynamism regarding substrate utilization in energy
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generation under varied cellular conditions. Randle provided
empirical evidence to support the hypothesis. As such, a mere
conjecture cannot be used to over-turn such novelty. It is only
logical that CPT1 whose increased level inhibits beta oxidation
will have the inhibition relieved should the level decline as you
have shown.

I will strongly suggest that you try and collect data
experimentally to prove this idea of yours before presenting it
for consideration, please. As things stand now, | have a
difficulty in agreeing with you that Randle got it wrong in
suggesting that inhibition of PDH leads to accumulation of
pyruvate. Indeed, that is what happens but with time the
accumulated pyruvate would be re-routed into gluconeogenesis
so that the level declines. So the measurement of pyruvate
should be properly timed in order not to lead to misleading
conclusions.

Randle theory/cycle/hypothesis in my view is still valid and in
fact validated by your own write-up as what you have depicted
is more of what happens during the re-routing of pyruvate.

Minor REVISION comments

Article requires appropriate editing for improved clarity of
grammatical expression. A number of such sections have been
highlighted in the main paper for consideration.
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