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The pandemics we are facing may be an apparently new problem for many, but several
other public health disasters have already occurred in different parts of the world.
Most emerging infectious diseases (60.3%) are caused by zoonotic pathogens through
the cross-transmission of species. In the beginning of the zoonotic transmission chain,
transmission occurs between different animal species; in the second stage,
transmission occurs between animals and humans, until the last stage of the
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transmission process takes place among humans, leading to worldwide pandemics.1
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Surprisingly, taking this fact into account, Benatar et al. recognized, in 2007, that
mankind did not consider that changing the way humans treat animals, either by not
eating them or at least by radically limiting their consumption could be the best way to
prevent an unknown future pandemics.2
The ongoing COVID-19 pandemics has imposed a serious threat to global health that
in just over a year infected 166.624.742 people and resulted in 3.460.618 deaths.3
These data are underestimated, because 500 to 730 millions of people (6.4% to 9.3%
of world population) indeed were infected in the world. Deaths are being
undercounted, too.4 It also led to historic breakdown in the world economy. The
causative agent is a novel coronavirus known as SARS-CoV-2 that has an RNA genome,
which is 74.5% to 99% identical to that of SARS-CoV (severe acute respiratory
syndrome coronavirus), CoV-pangolin, and the coronavirus from horseshoe bat.
Recent reports have suggested that SARS-CoV-2 is a modified coronavirus of bat origin,
which came to humans because of zoonotic transmission in which the infected
pangolin is the intermediary host.5 The consumption of infected animal is the major
cause of animal to human transmission of the virus and due to close contact with an
infected person; the virus is further transmitted to healthy individuals.6
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We hypothesize that in view of several health and environmental benefits, the vegetarian dietary pattern could
be considered a great potential for preventing zoonosis that would result in new pandemics and be the best option
for the planet and the future of humankind.
SARS-CoV was a virus that caused the first major pandemic of the new millennium in 2003, killing 800 people.
Aware that coronaviruses are well known to undergo genetic recombination, which could lead to new genotypes and
outbreaks, Cheng et al. predicted dramatically the COVID-19 pandemics twelve years ago. They literally wrote “the
presence of a large reservoir of SARS-CoV-like viruses in horseshoe bats, together with the culture of eating exotic mammals
in southern China, is a time bomb”.7 Apart from this, further fatal pandemics are also considered as zoonotic. In April
2009, a new H1N1 virus was detected in cases of influenza-like illness in California. The association of the origin with
the Mexican region of porcine livestock raised suspicions that porcine influenza was involved, showing that there was
indeed a triple mutation of this virus.8 Recently it was identified a reassortant G4 genotype that have all the essential
hallmarks of a candidate pandemic virus.9 The human immunodeficiency virus, etiological agents of AIDS (Acquired
Immune Deficiency Syndrome) that cause more than one million annual deaths, have been linked to cross-species
transmission of simian immunodeficiency virus. Humans might have been infected either by non-human primates
hunting and wild meat consumption.10
The 1918 influenza pandemic was the deadliest in known human history and recent estimates put the death
toll at 50 million or even higher. In spite of the fact that zoonotic sources for the 1918 influenza virus could remain
ambiguous, it is believed that considering the frequent interspecies transmission of influenza viruses between swine
and humans, it is most likely that such reassortment events occurred in swine before the pandemic emergence. In
this sense, the first well-documented outbreak occurred at Camp Funston, Kansas, where the same railroad that
brought soldiers to the camp passed through Kansas City, home to the largest livestock farming in the state of hogs.11
Moreover, the potential threat to human health resulting from inappropriate antibiotic use in cattle raising is
significant, as pathogenic-resistant organisms disseminated in these livestock are poised to enter the food supply
and could be widely propagated in food products. Commensal bacteria found in livestock are frequently present in
fresh meat and meat by-products and may serve as reservoirs for resistant genes that could potentially be
transferred to pathogenic organisms in humans.12 Thus, a switch to a predominantly vegetarian nutrition could save
risks of such future pandemics.
It is the position of official entities that appropriately planned vegetarian, including vegan, diets are healthful,
nutritionally adequate, and may provide health benefits for the prevention and treatment of certain diseases. These
diets are appropriate for all stages of the life cycle.13-15 In addition, vegetarian people are at reduced risk of chronic
diseases of high morbidity and mortality, including ischemic heart disease, type 2 diabetes, hypertension, certain
types of cancer, and obesity.16 The EPIC-Oxford study showed a 32% lower risk of coronary heart disease (CHD)
compared with omnivores.17 Reduced risk for CHD in vegetarians was also confirmed by a 2017 systematic review
and meta-analysis of 86 cross-sectional and 10 cohort prospective studies.18 A large prospective study analyzed data
from 25,698 white Seventh-day Adventist adults living in North America, who were followed for 21 years and it was
found that the risk of developing type 2 diabetes was roughly half for vegetarians, compared with omnivores.19 A
meta-analysis of seven prospective cohort studies with a total of 124,706 participants showed that vegetarians had
an 18% lower cancer incidence compared with omnivores.20 On the other hand, treatment of developed diseases
with vegetarian diet were treated with successes in cardiovascular,21 immunological22 and neoplastic diseases.23
The idea that a vegetarian dietary pattern could benefit individual biological changes along time was proved in
different biologic matters as physiology,24 biomarkers25 and genetics.26 The Western diet, characterized by high levels
of saturated fats, sugars, and refined carbohydrates, contributes to increase the prevalence of obesity and type 2
diabetes worldwide and could place these populations at an increased risk for severe COVID-19 pathology and

Demetra. 2021;16:e56051

Can humankind prevent the next pandemics through the vegetarian
nutrition?

3

mortality by activating the innate immune system, thus reducing adaptive immunity, leading to chronic inflammation
and impaired host defense against viruses.27
With respect to mortality, in a metanalysis of six articles that evaluated the effects of meat and vegetarian diets
on mortality, all-cause mortality was higher for increased daily consumption of red meat, especially processed meat.28
This recent large meta-analyses is consistent with a review of six cohort studies that found a decreased risk (25% to
50%) of all-cause mortality for very low meat intake compared with higher meat intake in five of the studies. They also
found a 3.6-year increase in life expectancy when compared long-term (≥17 years) vs. short-term vegetarians.29 In
another longitudinal study, Orlich et al. found that in 96,469 Seventh-day Adventist members, vegetarian dietary
patterns were associated with lower all-cause mortality and with some reductions in cause-specific mortality.30
However, it is believed that the best diet for humans would be that of our prehistoric ancestors, which seemed
to be plant-based, for the following reasons: our digestive system resembles that of herbivores; the diet of our closest
evolutionary relatives, the anthropoid apes, is plant based with a high proportion of fruits; our inability to manufacture
vitamin C suggests that in prehistoric times our diet was so high in this essential nutrient that internal manufacture
was unnecessary.31 In addition, experimentally it is not possible to produce atherosclerosis in a carnivore animal, no
matter how much fat or cholesterol is provided, but feeding humans a diet rich in these nutrients readily produces
atherosclerotic plaques, suggesting that humans are essentially herbivores.32
At planetary level, other reasons can be considered. Plant-based diets are more environmentally sustainable
than diets rich in animal products because they use fewer natural resources and are associated with much less
environmental damage.13 A total of 55% of US-produced corn, 40% of the worldwide grain harvest, and more than
85% of soybeans produced worldwide are destined to animal feed. Much of the land, energy, and water used to
grow feed crops for animal farming could be more efficiently used to grow food that would be directly consumed by
people.33 At present, it is recognized that animal agriculture is associated with land degradation, air pollution, loss of
biodiversity and global warming and meat production through different processes in the production and distribution
chain makes a significant contribution to anthropogenic carbon dioxide emissions and anthropogenic methane and
nitrous oxide production.13 Considering all this, the EAT Lancet Commission of leading nutrition and environmental
scientists recently estimated that worldwide adoption of a “Planetary Health Diet” - defined by appropriate
consumption of calorie intake, lots of diverse plant-based foods, low amounts of animal-based foods, mainly red
meat, unsaturated fats in place of saturated fats, and limited processed foods, refined grains, and added sugars could prevent approximately 11 million deaths annually and could help to mitigate future environmental crises.34
Vegetarian nutrition also means the hope for humankind in the space adventure. Space explorers on the Moon,
Mars, or even in a space craft might grow plants in a CELSS to remove CO2 and provide O2 and food. It is accepted
that selection of crops to be studied should be based on plants that can provide a balanced and attractive, mostly
vegetarian diet.35
In light of these discoveries, large-scale shifts towards healthy plant-based diets are imperative to ensure future
human and environmental health. It is indisputable that present research being conducted around the world, in
order to find the most effective form of treatment and vaccine for COVID-19 is essential and urgent. However, one
should also consider discussions like the one presented here, on the relationship between the production and
consumption of animal products with zoonotic pandemics, so as to avoid future global crises. It seems that by
adopting totally or at least partially vegetarian dietary patterns, advantages and benefits of prevention could reach
planetary level or enhance the evolution of human species.
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