WHY IS CATALASE SO FAST? A Novel Hypothesis to Explain the
Incredibly Fast Enzyme-catalysed Decomposition of Hydrogen
Peroxide.
Lionel R. Milgrom
Programme for Advanced Homeopathic Research, London, UK
Correspondence: Dr Lionel R Milgrom PhD CChem FRSC FRSA LCH MARH. 17, Skardu Road,
London NW2 3ES, United Kingdom
Email: milgromlr27412@gmail.com; Tel: +44(0) 7970 852156

C

onventional (reductionist) biochemistry may be likened to a theatrical performance: our attention is
captivated by the main 'actors' - nucleic acids, proteins, lipids, etc. But what about their 'theatre of
operations', the cell’s inner aqueous/semi-aqueous environment, which nurtures and ultimately enables
all their intricate coordinated reactions? In this talk, I will show how by making these aqueous-mediated
relationships more explicit, a more holistic understanding of catalase enzyme action is possible (and
therefore by association perhaps other enzymes), which does not contradict known text-book enzyme
kinetics.1
As vital parts of our immune systems, catalases are some of the most efficient enzymes known, breaking
down potentially dangerous hydrogen peroxide (H2O2) at around tens of millions of molecules per
second. Conventional biochemistry suggests this reaction rate depends on a random, diffusion-limited
mechanism, in which H2O2 molecules meander through the cellular aqueous medium, down long
channels from the enzyme surface, into its reactive sites. Though at the extreme end of fast diffusion
limited reaction rates, it is difficult squaring this mechanism with the rapidity of catalase kinetics.
Alternative (albeit, still conventional chemical) pathways are proposed in which catalases act as
epicentres for an extended network of hydrogen-bonded coherent domain water clusters and H2O2
molecules, stretching out far beyond the enzymes’ active sites, into the cell's internal aqueous medium.2
As catalases function, they may be thought to provide coherent oxidative ‘pulses’, which rapidly spread
throughout the H-bonded network of water coherent domains, effectively ‘unzipping’ H2O2 molecules
(via Grotthuss-like mechanisms), potentially as far as they extend from the enzyme.
These pathways predict catalase H2O2 disproportionation should occur outside the enzyme. A potential
experimental protocol is proposed to test this prediction. If successful, it a) should suggest holistic reappraisal of the conventional mechanistic framework of enzyme kinetics is required, and b) help
encourage more research into understanding the biochemical effects of CAM therapies.
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