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ABSTRACT: Here, it is proposed that the crocodile gut
microbiome is a valuable biomaterials resource to counter threats
posed by environmental and infectious hazards to the existence of
Homo sapiens.
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Approximately 2500 years ago, Hippocrates said that “All
disease begins in the gut”, and now, through multiple

studies, it has been revealed that the gut microbiome performs
a vital role in regulating the health and behavior of the host.1,2

The gut microbiome has also been shown to influence wisdom
and loneliness.3 Can we attribute the evolutionary success of
prehistoric species of inhabiting this planet to the gut
microbiome? For example, a number of species such as
crocodiles have existed and successfully evolved on this planet
for millions of years under conditions that would be
detrimental to Homo sapiens. Crocodiles endure unsanitary
environments; consume rotted meat; are subjected to heavy
metal exposure such as cadmium, arsenic, cobalt, chromium,
mercury, and nickel; and tolerate elevated levels of radiation.
Crocodiles are among the very few species to have survived the
catastrophic Cretaceous-Tertiary extinction event and can live
up to 100 years.4 As aging can be retarded in crocodiles, this
could be of significant importance if translated to Homo
sapiens. Logically, we speculate that crocodiles have developed
mechanisms to defend themselves from noxious agents and
diseased conditions, and their unique gut microbiome is most
likely a contributory factor to their hardiness.4,5

There has been increasing research on the human gut
microbiome in recent years, providing increasing evidence of
the influence of the microbiome and its significant role in
disease; however, little or no studies have been done in
reptiles, especially regarding the gut microbiome of crocodiles
and alligators, which are both remarkable and resilient species.
Moreover, the understanding that long-lived and hardy species
such as crocodiles and alligators might provide clues about
aging and disease resistance is innovative, and recently, the
sequencing of genomes has initiated new prospects to explore
the molecular mechanisms involved.6 There are two possible

explanations for the hardiness of crocodiles and alligators: (i)
such species have evolved a strong immune system, and/or (ii)
their gut microbiome produces molecules which contribute to
their hardiness. However, even though there are limited studies
examining the immune system of these animals, there are very
few studies on their gut microbiome. For the latter, there is a
clear need to explore their microbiome to identify unique gut
microbes and associated novel molecules of potential transla-
tional value for the benefit of human health. For example, it
was recently shown that the crocodile gut microbiome was
dominated by Firmicutes, mainly Clostridia and Fusobacteria,
with the most abundant operational taxonomic unit (OTU)
was represented by Clostridium dif f icile, which was indeed
distinct from humans which are usually dominated by
Firmicutes and Bacteroidetes.7 This was very similar to the
composition of the gut microbiome of alligators.8,9 Other
studies are currently in progress to examine the effect of the
bacterial metabolites from the crocodile’s gut microbiota on
cellular metabolic activities as well as cellular senescence and
neuroprotective effects using in vitro models.
A complete understanding of the crocodile and alligator gut

microbiome and its associated molecules will lead to the
identification of potential therapeutic leads for clinical
investigations, but it is a lengthy, expensive, and laborious
process. An alternative expedited approach could be the
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implantation of selected gut microbiome species of crocodiles
or alligators into mammalian models of disease or aging. This
could lead to the identification of potential therapeutic leads
for human consumption; however, intensive research over the
coming years is needed to realize these expectations.
Considering the presence of a plethora of microbial species
and genomes in both the crocodile and human gut micro-
biome, it is not far-fetched and should be explored for further
investigations. In support, diet-induced obesity together with
an increase in Firmicutes was observed recently in a mouse
model.10 Furthermore, microbiota transplantation from obese
mice to leaner germ-free recipients promoted greater fat
deposition than microbiota transplantation from lean mice.10

Additionally, genetically engineered probiotics have been
produced for the benefit of human health. For example, an
engineered Lactococcus lactis has been used to treat type II
diabetes.11 Such studies could be emulated to utilize the
unique microbiome of crocodiles and alligators for the benefit
of Homo sapiens with in vivo work and clinical trials in the
forthcoming years. Being one of the most successful and
diverse animal groups in evolution, the gut microbiome of the
crocodile may be a valuable resource for novel bioactive
molecules of therapeutic value.
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