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Letter to the editor

Myeloperoxidases and 
Proteobacteria: Reliable 
Interspecies Biomarkers 
to Identify and Monitor 
Pro-inflammatory Diets in 
Humans

To the Editor:
With interest we read Wang et al.’s 

letter to the editor in which they published 
results of their studies in rats1 in response 
to our study in mice.2 Reproducing and 
supporting our study conclusions, Wang 
showed that the dietary administration 
of sucralose (the sweetening ingredient 
of Splenda) for 6 weeks in rats resulted in 
increased biomarkers of intestinal inflam-
mation, ie., colitis. From their report, we 
gather 2 main points; they highlight that 
(i) sucralose also induces proinflamma-
tory effects in other species (rats) and (ii) 
such proinflammatory response could be 
further evidence to support the “unifying 
hypothesis” that the epidemic of inflam-
matory bowel diseases (IBDs) could be 
due to the emergence of such additives in 
the human diet.1

Although several hypotheses 
exist on the potential etiologies of 
IBD, it is important to highlight that a 
sole cause is unlikely to be the culprit. 
Many clinical entities are under the 
IBD “umbrella term,” making drawing 
conclusions from association studies 
difficult. Because animal experiments 
using inbred lines are highly homoge-
neous compared with human experi-
ments, findings may at best represent 
the disease of  a limited fraction of 
IBD patients. Genetic studies suggest 
that IBD is a polygenic predisposition 
to excessive inflammatory responses, 
presumably to various elements in the 

diet or microorganisms in the diges-
tive tract. Studying IBD ileitis, we have 
shown using germ-free mice (SAMPYit/
Fc) that typical 3D lesions of  IBD–
Crohn’s disease occur in mice in the 
absence of  gut microbes,3, 4 indicating 
that diet alone is sufficient to drive IBD.

Because diet alters the gut microbi-
ome and numerous microbial byproducts 
are proinflammatory, we were pleased to 
see that Wang reproduced our findings 
in a distinct framework (their rat acute 
colitis, vs, our mouse chronic ileitis) and 
that 2 key biomarkers we tested were 
also abnormal in their study (myeloper-
oxidase activity [MPO], Proteobacteria). 
Although other elements are import-
ant in Wang’s report (eg, they appreci-
ated histological inflammation, and we 
did not), we want to emphasize that the 
use of such biomarkers to monitor the 
inflammatory response in the digestive 
tract of humans could be an objective 
strategy to help patients identify diets 
that make them feel unwell to minimize 
chronic inflammation driven by unchar-
acterized/complex diets. The congruency 
of our findings is remarkable. However, 
it is important to note that only ~10% of 
IBD patients report that sweetened diets 
make their symptoms worse.2 Clearly, the 
sole cause of IBD is not sweeteners, for 
which experimental disease mechanisms 
have been documented. Unless we accom-
pany this body of experimental data with 
the personalized, quantitative, and objec-
tive assessment of gut inflammation in 
response to diets, the best that doctors 
and patients could do is to learn general 
concepts and continue tracking their diets 
(including Splenda) subjectively.

In our study,2 we proposed to use 
a host-and-bacterial biomarker panel 
(MPO/Proteobacteria) to assist patients 
to objectively monitor their “reactivity” to 
diets. Focused on hosts’ uniqueness and 
motivated by Wang, herein we expand the 
concept that MPO is a reliable interspecies 
biomarker to monitor human–diet inter-
actions. From a biochemical perspective, 
Figure  1 illustrates the highly conserved 
amino acid sequence of this enzyme 
across species1, 2, 5, 6 and contextualizes 

the clinical/functional reproducibility of 
measuring its abundance as indicative of 
digestive inflammation in humans, mice, 
rats, and more recently in dogs with IBD. 
In baboons, studies indicate that MPO (an 
enzyme produced by immune cells, i.e., 
neutrophils) is also reliable because it is 
not altered with age-associated remod-
eling of the intestinal epithelial barrier, 
which occurs with aging.7 Being exposed 
to high levels of proinflammatory ingre-
dients, the ultimate goal of a personalized 
digestive monitoring strategy is to identify 
diets that each patient can eat or avoid 
confidently.
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FIGURE 1. Amino acid sequence similarity for the myeloperoxidase gene, predicted or confirmed protein isoforms across various animal species 
(including humans), in the context of other closely related oxidases of relevance to inflammation. Distance Phylogenetic tree, NCBI Constraint-based 
Multiple Alignment Tool. Elements clustered together within a given branch are more similar compared to elements in nearby branches; differ-
ences increase as branch-branch distances increase. Notice MPO sequence similarity between dogs, humans and experimental mammalian species, 
mice, rats, and primates.


