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Abstract

Akkermansia muciniphila is an anaerobic species of gut microbiome that has been proposed as a new
functional microbiota with probiotic properties. Recent research has shown the amazing abilities of
probiotic bacteria, A. muciniphila, which resides in most people's intestines. These bacteria affect the
body if it increases or decreases abdominal fat. The presence of A. muciniphila has opened new ways
for the use of this plentiful intestinal symbiont in next generation therapeutic products, as well as
targeting microbiota dynamics. A. muciniphila is particularly effective in increasing mucosal thickness
and enhancing bowel barrier function. As a result, host metabolic markers improve. The host functions
that are disrupted in various diseases with a particular focus on metabolic disorders in animals and
humans. A specific protein in the outer membrane of A. muciniphila called Amuc-110 could in the
future be a strong candidate for drug production. As a result, we suggest that microbes and our
microbiology or gut microbiome knowledge could be a new source for future treatments. The objectives
of this review are to summarize the data available on the distribution of A. muciniphila gut in health
and disease, to provide insights into the environment and its role in the creation of microbial networks
at the mucosal interface, as well as to discuss recent research on its role in regulation.
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Introduction

Akkermansia was introduced by Dutch
microbiologist Anton Akkermansia (born October 28,
1940: died August 21, 2006) who studies the biology of
microorganisms. This genus contains a single species
called Akkermansia muciniphila [1]. The word mucio
is derived from the Latin root of mucin in the
gastrointestinal tract and phila is derived from the
Latin word filos. Muciniphila also calls mucin an
inhibitor. A. muciniphila is a dominant human
intestinal mucin-degrading bacterium in a genus
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proposed in 2004 by Muriel Derrien and colleagues.
It’s a Gram-negative, oval-shaped, strictly anaerobic,
non-motile non-spore-former. Odd that such an
abundant organism had to wait so long to be
discovered. Probably this has to do with the conditions
used to its isolation, which is an anaerobic medium
containing gastric mucin as the only carbon and
nitrogen source. The genus Akkermansia belongs to
the division Verrucomicrobia [2,3].

Microbial ecosystem of A. muciniphila

Most likely, there is a relationship between fecal
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microbiota and health indicators. Not just a pure
microorganism but an ecosystem that restores the
complex balance between host biology and the
environment. According to the abundant study of A.
muciniphila, it is related to extensive metagenomics
frequency and abundance of bacterial genes [4].

Role of A. muciniphila in obesity and type
2 diabetes

Obesity-related metabolic disorders and cardiac
metabolism are widespread worldwide. Among all
environmental factors, the intestinal microbiota is
now an important intervention in host energy and
metabolism that is susceptible to several non-
communicable diseases [5]. Among the next-
generation bacteria that appear to be useful, A.
muciniphila is the future candidate. Without a doubt,
A. muciniphilais inversely related to obesity, diabetes,
cardiovascular disease and superficial inflammation
[2]. Gut microbiota and its changes in the composition
and biodiversity, can play an appropriate role in the
expansion of metabolic diseases. In humans, most of
the papers show that a depauperated microbial
diversity is associated with a higher insulin resistance,
obesity and inflammation  Although oral
administration of A. muciniphila to mice fed with
high-fat diet (HFD) extremely improves glucose
homeostasis, the antidiabetic properties of this
bacterium have not been indicated in humans because
of its growth properties and oxygen sensitivity that set
the use of living A. muciniphila improper for putative
therapeutic chances. [6]. In addition, numerous
documents have shown that pasteurization of A.
muciniphila increases both stability and efficiency of
strains [7]. This gives you the powerful A. muciniphila
as the next generation of candidates to produce new
foods or medicinal supplements with beneficial
properties. Finally, a specific protein in the outer
membrane of A. muciniphila, called Amuc_1100,
which is one of the most abundant proteins involved in
pellet formation, can be a powerful candidate for the
production of subsequent drugs [8-11]. We suggest
that microbes and microbiology, or our gut
microbiome knowledge, could be a new source for
future treatments. Obesity provides the basis for
developing type 2 diabetes and cardiovascular disease.
These two pathologies are part of the metabolic
syndrome. It is also an important issue in public health
[7]. Intestinal microbes play a vital part in regulating
host metabolism and surface inflammation. Several

researches have shown that our eating lifestyles greatly
impact the composition and function of the gut
microbiota and may ultimately play a role in initiating
or protecting against metabolic disorders [12,13].

From peribiotics to next-generation
beneficial microbes: focus on identifying A.
muciniphila

One possible way to influence the intestinal
microbiota, which is well documented, is to use
selected microbes that market the host health benefits
to the host by defining "living microorganisms that are
used properly." Other methods, such as the use of
probiotics over the past 20 years, have received much
attention [14]. The concept of prebiotics, first observed
by Gibson and Rutherford (1995), has led to a large
number of dietary supplements, leading to significant
market growth [15]. Peribiotics are the selective
stimulation of the growth or activity of one or a limited
number of microbial genera (species) or species in the
gut microbiota that provide health benefits to the host
[16]. According to the methodological and
fundamental research of microbiologists, there has
been a great deal of progress recently in our
understanding of gut microbiota. However, the subject
of peribiotics has not fully understood. Despite various
research on the molecular mechanisms underlying
how prebiotics and intestinal microbes interact with
the host, the identification of the candidate bacterium
elaborate in useful effects on energy, glucose, lipid
metabolism and immunity is still difficult [17]. A.
muciniphilais one of the most abundant single species
in the human gut microbiota (0.5% - 0.5% of total
bacteria) and in 2004 by Maurice Drine in his doctoral
research at the University of Wageningen as a
specialist in the use of the distinct and Specific Mucus
[18, 19] The discovery began with the fact that the
human body produces "Peribiotics" or microbial layers
called mucus (sputum), which is a glycoprotein and
offspring especially in the large intestine that destroy it
goes [20]. While experiments on non-microbial mice
have shown that A. muciniphila shows immunity and
metabolic signaling, especially in the colon, the exact
function of these microbes is unclear [21, 22]. Further
evidence of the function of A. muciniphila has been
repeatedly identified by other prebiotic studies using
inulin-type fructans, initially known as bifidogenic
compounds that can increase the quantity of
Bifidobacterium  species. They thanked the
development of new techniques independent of
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culture. The study investigated the effect of this type of
prebiotics on a microbial complex in mice [23]. The
first surprise was that more than 100 different species
were affected by prebiotics [14]. Among these bacteria,
they found that the relative abundance of A.
muciniphila increased more than 100-fold after
peribiotic intake and reached more than 4.5% in high-
fat diets, whereas this effect on a normal diet (2.5% -
0.09) was less in his model [22]. Notably, these
findings are approved in different sets of studies [23,
24]. Some studies show that A. muciniphila was lower
in the gut microbiota of diabetic rats and mice that
were genetically or affected by obese diets. However,
few studies have reported the frequency of A.
muciniphila in mice with increased glucose and fat
intake [15]. Insulin-rich fructans have also been widely
shown to show obesity-related metabolic disorders,
including fat mass depletion, insulin resistance,
hepatic steatosis, and intestinal barrier strengthening
[25]. Importantly, in humans, the frequency of A.
muciniphila has been reduced in several pathological
conditions, including obesity, type 2 diabetes,
gastrointestinal inflammation, hypertension, and
intestinal disease [26, 27]. On the other hand, it has
been found that antidiabetic therapies, such as the use
of metformin and bariatric surgery, are associated with
a significant increase in mucosal levels. Thus, much
evidence has been shown that A. muciniphila can
protect against specific metabolic disorders and risk
factors for cardiovascular metabolism associated with
alow degree of inflammation [28].

The role of A. muciniphila on and around
the intestine

The gut microbiota is the largest human microbial
reservoir that has a prominent role in human health
and is involved in regulating many host physiological
pathways such as regulating gastrointestinal
stimulation, digestive barrier permeability, lipid
distribution, and energy homeostasis [5]. A great deal
of data suggesting the relative frequency of A.
muciniphila in obesity and metabolic disorders in
mice and humans, we decided to investigate the usual
association between A. muciniphila and metabolic
enhancers [2, 5, 29]. Carlota Dao et al found that the
use of A. muciniphila, a live fillet with 2.108 bacterial
cells per day, partially protected diet-induced obesity
in mice [2]. Certainly, when dietary intake was not
altered or dietary fat was removed, rats had a 50%
lower weight gain treated with the live drug A.

3

muciniphila. This protection is reflected by less
subcutaneous and internal fat mass as well as by
increased markers of fatty acid oxidation (Acoxi,
Cptia, Acacb) in adipose tissue [30, 31]. In addition,
animals treated with the live A. muciniphila substrate
no longer showed insulin resistance, infiltrating
inflammatory cells (CD11c) in adipose tissue which is
one of the most important features of obesity-
associated with superficial inflammation [32].
Interestingly, the metabolic improvements following
the administration of live A. muciniphila were
comparable with results obtained from the treatment
with oligofructose or inulin [30, 32]. However, live A.
muciniphila did not mimic prebiotics food intake
behaviors. There is also a great interest in A.
muciniphilabecause of its association with animal and
human health. Remarkably, decreased levels of A.
muciniphila have been observed in patients with
inflammatory bowel disease (mainly ulcerative colitis)
and metabolic disorders, suggesting that they may
have potential anti-inflammatory properties.[*Y ]

Conclusion

Several studies have shown that A. muciniphila
can reduce the serum level of inflammatory cytokines
like IL-2, IFN-y, IL-12p40, and MCP-1, and also the
lipid overload process linked with the LDL receptor
pathway by decreasing apoB48 and apoB100 on
LDLs. Meanwhile, A. muciniphila can modulate the
immune system by production of short-chain fatty
acid which is elaborate in signaling to the host by
inhibiting histone deacetylase (HDAC) or by activating
G-protein-coupled receptors, which triggers other
metabolic pathways [34,36]. The main steps towards
the growth of A. muciniphila as a new probiotic
candidate have been completed. Initially, the
identification of A. muciniphila being grown on a
defined medium according to performance in
humans. Second, it has been found that inactivation of
the bacteria by pasteurization improves its stability
and durability. Third, Amuc_ 1100 introduced as a key
mechanism of interaction between A. muciniphila and
its host. Fourth, the evidence that A. muciniphila may
be safely managed in the targeted people [9, 17, 35].
Eventually, the pasteurized bacteria and the isolation
of bacterial components like the fairly small 30-kDa
Amuc_ 1100 cause to putative progress of drugs based
on A. muciniphila related products that could target
inflammatory bowel disease or diseases that
compromise the function of the bowel barriers [33]. As
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a result, comprehensive information on A.
muciniphila has become progressively available, and
many of the criteria set for evaluating novel food safety
in Europe can be fulfilled. However, no studies on the
toxicological properties of A. muciniphila, including
dose-response studies, long-term studies, and
reproduction, have been published so far. Such studies
are likely to be important before authorities complete
a comprehensive safety assessment.
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