
Food Processing and Technology to Combat the 3-Pronged Threat of COVID-19,
Diabetes, and Obesity

Rwik Sen1*, Shreya Sarkar2

1Active Motif, USA; 2Cardiovascular Research New Brunswick, Saint John Regional Hospital, Canada
COMMENTARY

Diabetes Mellitus (DM) is a major health concern with 8.5%
global prevalence and an alarming rising rate [1]. After cancer
and cardiovascular diseases, DM leads global mortality, with over
70% of deaths worldwide [2]. Two major types of DM are type 1,
usually predominant in children, and type 2, more common in
adults, tend to have different risk factors [3].

The coronavirus disease 2019 (COVID-19) pandemic caused by
SARS-CoV-2 renews our focus on the population affected by
DM. Majority of the patients requiring hospitalization (60-90)%
present with co-morbidities, with a significant population having
diabetes (17-34)%, not limited to but exacerbated with old age
[4]. These patients tend to be more susceptible to respiratory
failure, have a high risk to Intensive Care Unit admission and
hence showed a poor prognosis [5,6]. Case Fatality Rates (CFR)
of COVID-19 is significantly higher with DM as comorbidity,
e.g. 35.5% in Italy [7]. An important risk factor in type 2 DM is
obesity [8], and both are closely associated with rampant systemic
inflammation which is prevalent in COVID-19 [9,10]. Since DM
and obesity result from genetic, epigenetic, environmental,
lifestyle, and nutritional conditions, the Journal of Food
Processing and Technology serves as an excellent resource for
nutritional intervention to combat the 3-pronged problem of
DM, obesity, and COVID-19.

Hence, we need to understand the molecular connection
between the above 3 conditions. DM results from a destruction
of the β-cells of the pancreas (type 1), or due to insulin
resistance/relative insulin deficiency (type 2) [11]. DM is
critically regulated by AngII (Angiotensin II), a major effector of
Renin Angiotensin System (RAS) of hormones. Angiotensin-
Converting Enzyme 2 (ACE2), the host cell receptor for SARS-
CoV-2, cleaves AngII into biologically active peptides. Inhibition
of ACE2 and AngII receptor show clinical benefits against
complications during diabetic cardiovascular progressions [12].
ACE2-mediated downstream reaction cascades can be targeted as
compensatory pathways in type 2 diabetes development [13].
Regarding obesity, angiotensin inhibition rescues obesity-
associated hypertension, and Single Nucleotide Polymorphisms

(SNPs) in ACE2 correlate with dislipidemia, obesity, and cardiac
dysfunction in DM patients [14]. ACE2 is largely expressed in
visceral adipose tissue [15], which likely serves as a huge
accumulation of viral load during COVID-19 [16].

Pharmaceutical inhibitors against AngII receptor and ACE2
ameliorate health issues associated with obesity [17], diabetes,
blood clotting, and inflammation response leading to multi-
organ failure, all of which exacerbate the prognosis of
COVID-19. Food processing and technology have an important
role to play here because natural inhibitors of AngII receptor
and ACE2 need to be preserved in the nutrition that is being
provided to patients of DM, obesity, and COVID-19. For
example, antioxidants, anti-inflammatory, blood thinning
properties are properties of some natural food which need to be
made accessible to consumers of fresh food, as well as, packaged
preserved food with extended shelf life. This process will also
benefit combination therapy involving natural nutrition and
medications. Although no natural food has been established as
cure or prevention of COVID-19, but some of their properties
interfere with ACE2 and AngII to ameliorate hostile
physiological conditions that otherwise exacerbate the health of
COVID-19 patients.
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