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Lawsone methyl ether (LME), which is naturally occurring and a form of naphthoquinone, is
becoming increasingly popular due to the potential applications for metabolic disorders.
Studies show that LME has multiple beneficial effects including significant antidiabetic,
antihyperlipidemic, antioxidant and anti-inflammatory activity; therefore, they can increase
overall metabolic health. Although most studies have shown no direct evidence about how
LME affects gut microbiota, there are now emerging studies that demonstrate that bioactive
phytochemicals such as LME may affect the composition and function of gut microbial
populations. Gut microbiota has an important role to play in regulating glucose metabolism,
maintaining lipid homeostasis, balancing energy levels and regulating immune reactions.
There is also a welldocumented association between dysbiosis (or an unbalanced gut
microbial population) with obesity, Type 2 diabetes and metabolic syndrome. LME may act
to restore the balance of gut bacteria by increasing beneficial bacteria, decreasing pathogenic
organisms and increasing the production of important microbial metabolites such as short
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chain fatty acids; thereby positively affecting gut barrier integrity, decreasing systemic
inflammation, and improving insulin sensitivity. In addition, the possible synergistic effect of
LME's antioxidant and anti-inflammatory properties on the regulation of metabolism, may

occur through metabolic pathways associated with gut microbiota.

Introduction

Metabolic disorders, such as obesity, type 2
diabetes mellitus, dyslipidemia and metabolic
syndrome, are among the leading global health
concerns due to their increasing incidence and
the accompanying high morbidity and mortality
rates. These metabolic disorders result from
disruptions in glucose and lipid metabolism,

chronic  low-grade inflaimmation, insulin
resistance, and  dysregulation of energy
homeostasis. Recent epidemiological studies

show that metabolic disorders are becoming more
prevalent as a result of sedentary lifestyles,
unhealthy  eating  habits and  genetic
predisposition. The cumulative burden of these
conditions has led to heightened interest in
developing successful therapeutic agents which
address multiple metabolic pathways. Current
pharmacological ~ therapies  may  alleviate
symptoms but are often associated with unwanted
side effects and may lack long-term effectiveness.
As such, plantbased bioactive agents and
medicinal plants are receiving increasing
attention as potential alternative agents for the
management of metabolic disorders. The
phytochemicals found in plants exhibit multiple
biological activities, such as antioxidant activity,
anti-inflammatory ~ action,  glucose-lowering
properties and lipid-lowering properties and thus
could serve as a basis for the prevention of and
treatment for metabolic diseases. Recent progress
in nutritional and biomedical sciences has also
emphasized the importance of understanding
how natural compounds influence human
metabolism and the gut microbiome to promote
metabolic health and reduce the risk of
developing disease.(Saklayen et al., 2018)

The gut microbiome has recently come to be seen
as very important for both regulating metabolism
and keeping the body healthy overall. There are
trillions of different microorganisms in the
human GI tract, including bacteria, fungi,
viruses, and even archaea. These microorganisms
work together to affect how we absorb nutrients,
how our immune systems work, how we use
energy, and how strong our intestinal barrier is.
When the balance between the different types of

microbes is maintained, our metabolism is in
good shape because these microbes produce lots
of good metabolites like SCFAs, vitamins, and
bioactive compounds, which help us maintain
metabolic homeostasis. On the other hand, when
the microbial composition has changed in some
way, this condition is known as dysbiosis.
Dysbiosis has been linked significantly with
diseases like obesity, insulin resistance, type 2
diabetes, and cardiovascular disease. Due to the
fact that dysbiosis can result in increased
intestinal permeability, which allows bacterial
endotoxin (e.g. lipopolysaccharide/LPS) to enter
the bloodstream, chronic low-grade inflammation
occurs from these endotoxins, thus contributing
greatly to the incidence and progression of
metabolic disease. Because of the effects of the
gut microbiome on metabolic disease, researchers
are starting to look into ways to maximize
metabolic health through modulating the gut
microbiome through dietary interventions,
probiotics, prebiotics, and bioactive compounds
from plants that gut microbial
populations or restore microbial balance in
individuals in order to help treat metabolic
disorders and improve overall health. (Fan et al.,
2021)

Lawsone methyl ether (LME), chemically 2-
methoxy-1,4-naphthoquinone, is one type of
naphthoquinone derivative that has been
extensively studied because of its many types of
pharmacological activity. LME naturally occurs in
various medicinal plants, especially Impatiens
balsamina. LME exhibits numerous types of
biological activity including antioxidant, anti-
inflaimmatory, antimicrobial, antidiabetic and
hepatoprotective properties. Numerous studies
have demonstrated LME’s ability to lower blood
glucose levels, improve lipid metabolism and
protect pancreatic [B-cell against
damage. The majority of the therapeutic potential
for LME has been attributed to its ability to

improve

oxidative
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modulate oxidative stress and inflaimmatory
pathways involved in metabolic dysregulation.
Also, LME has been shown to inhibit
carbohydrate digesting enzymes, such as o-
glucosidases, reducing postprandial
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hyperglycemia. These compound properties
suggest that LME may represent a new type of
natural medicine for treating metabolic diseases.
Although there is accumulating evidence to
support the metabolic benefits of LME, very little
is known about how LME works, especially how
it interacts with and/or affects gut microbiota
and their metabolites. (Sharma et al., 2023)
Recent research indicates an association of
various phytochemicals with changes in gut
microbiota. Phytochemicals such as polyphenol,
flavonoids, alkaloids, and quinonoids promote
the growth of useful bacteria while inhibiting the
growth of bacteria that are harmful - thereby
facilitating the production of short chain fatty
acids like acetate, propionate and butyrate that
are involved in controlling metabolism of
glucose, oxidation of fats, regulation of appetite
and modulating immune function within the
body. Additionally, metabolites produced from
many of these phytochemicals by gut microbiota
may provide additional therapeutic benefits due
to their biological activity. Because LME is a
quinone with similar structure as other bioactive
quinones, it may impact the diversity of gut
microbiota and affect their functional activity in
the gastrointestinal tract. Additionally, the
interaction between LME and gut microbiota
may enhance the integrity of the intestinal
barrier, decrease the incidence of systemic
inflammation and ultimately improve insulin
sensitivity. Currently limited research directly
evaluates how LME affects gut microbiota;
however, the existing knowledge of interactions
between phytochemicals and gut microbiota
provide a rationale for additional exploration.
Understanding how LME affects gut microbiota
ecology could mechanisms for its
antidiabetic and antihyperlipidemic effects and
support identification of it as a target for
developing new therapies.(Markowiak-Kope¢ et
al., 2020)

The gut microbiota’s role in metabolic disorders
entails many different methods of connected
molecular pathways.
within the gut and produce beneficial metabolites
that are responsible for altering host signalling
pathways governing glucose uptake, lipid
metabolism, inflaimmatory reaction, and energy
expenditure. On the other hand, dysbiosis
represents a disruption of these signalling
pathways resulting in the genesis of metabolic

reveal

Favorable bacteria exist

disorders and chronic inflammation. As
demonstrated in previous studies, restoring
microbial balance can lead to improved insulin
sensitivity, diminished inflaimmation in adipose
tissue, and a decreased risk of developing
metabolic syndrome. The physiological effects of
LME, as an antioxidant and anti-inflammatory
agent, may have an impact either directly or
indirectly through microbiota-mediated pathways.
For example, LME may decrease the levels of
oxidative stress in the gut thus creating a better
environment for the growth of population(s) of
beneficial microorganisms to flourish. In
addition, suppression of inflammatory signalling
pathways may help maintain the integrity of the
intestinal barrier while also minimising the
translocation of endotoxins from the gut lumen
into the systemic circulation. A combination of
these individual actions may lead to improved
metabolic outcomes in individuals with obesity,
diabetes and other metabolic diseases. Therefore
the interaction between LME and gut microbiota
is an important avenue of inquiry which has
broad implications for the development of
prevention and treatment strategies concerning
metabolic disease. (Tilg et al., 2020)

Promising results exist for the pharmacological
activity of LME; however, there is a significant
knowledge gap about the specific mechanisms of
action and the clinical relevance of LME. Most
studies of the pharmacological activity of LME
have been performed in experimental animal
models and evidence of the pharmacological
activity of LME from human studies is limited.
The potential role of gut microbiota in mediating
LME-induced improvements in metabolism has
not been thoroughly elucidated. The utilization
of advanced analytical techniques such as 16S
rRNA sequencing, metagenomics, metabolomics,
and transcriptomics may be helpful to examine
the complex between dietary
phytochemicals, microbial communities, and host
metabolic pathways. Research combining these
techniques will help elucidate the extent to which
LME could selectively modulate beneficial
microbial populations, increase production of
microbial metabolites, and reduce metabolic
dysfunction. Results from these studies could
contribute towards the development of new
microbiota-based strategies to treat and/or
prevent obesity, type 2 diabetes, and metabolic
syndrome. Thus, understanding the role of

interactions
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Methyl Ether in modulating gut
and metabolic

Lawsone
microbiota disorders is an
important and scientifically relevant area of
research with potential application in the
development of preventative and therapeutic
healthcare approaches. (Cani et al., 2018)

ILME is a mnatural naphthoquinone with
therapeutic potential

Lawsone Methyl Ether (LME) is an endogenously
occurring naphthoquinone derivative that is
currently receiving much attention for its breadth
of biological and pharmacological effects. This
compound is primarily collected from herbal
medicine and has been identified to possess
multiple actions, including (i) radical scavenging
action; (ii) antibacterial; (iii) anti-inflammatory;
and (iv) regulation of
metabolism.Thenaphthoquinone  family  of
compounds have the ability to interact with
cellular molecular targets that trigger biochemical
pathways associated with the progression of
disease. LME has demonstrated protective effects
against oxidative stress through neutralization of
ROS (reactive oxygen species) and enhancing
cellular defenses against oxidative damage. For
example, oxidative stress greatly contributes to
the development of metabolic disorders by
causing tissue dysfunction and disrupting normal
physiologic processes in the body. Therefore,
compounds such as LME that demonstrate
regulatory effects on the balance of oxidative
stress may exert favorable effects on the
management of  metabolic  health.LME's
structural characteristics further enhance its
potential for multiple biological interactions; as
such, it is an attractive candidate for therapeutic
development.  Its  ability to  modulate
inflammation, glucose metabolism, and cellular
metabolism makes LME an important naturally
occurring bioactive agent to investigate for new

methods to prevent and manage chronic
metabolic diseases.(Zhang et al., 2019)
A group of chronic disease that includes

classified by having
in glucose metabolism, lipid
regulation, energy balance and inflammatory
processes. An increase in rates of obesity, insulin
resistance, and diabetes has increased the need
for an effective treatment for these conditions.

metabolic disorders is
disturbances

Conventional therapies often aim to relieve
symptoms rather than provide comprehensive
protection. Compared to synthetic drugs, natural

products tend to have more diverse protective
actions- acting on many different biological
pathways. LME has gained increased attention as
a potentially beneficial agent for improving
metabolic function through its antioxidant and
anti-inflammatory properties. Studies have shown
that naphthoquinones from plant sources may
regulate the activity of enzymes involved in
carbohydrate metabolism and lipid homeostasis.
The possible effect of LME on the regulation of
metabolic signaling pathways and reducing the
impacts of cellular stress may provide support for
maintaining blood glucose
concentrations. The evidence suggesting that
LME may protect against damage caused to those
organs often affected by disorder of metabolism
(e.g., liver and pancreas) supports the possibility
of using this product as a tool to develop new

normal

therapeutic approaches to treat complications
from disorders of metabolism. With its diverse
set of biological actions, LME has strong
potential as substance for further investigations
to identify new therapeutic options for treatment
of complications associated with disorders of
metabolism. (Jiang et al., 2020)

LME (lipoic acid) is thought to have biological
effects related to the cellular pathways that
regulate inflammation and oxidative stress.
Development of metabolic disease (such as
diabetes and obesity) is largely influenced by
chronic oxidative stress/inflammation. It appears
that LME may serve to  maintain
oxidative/inflammatory balance through
enhancement of antioxidant defense systems as
well as suppression of inflaimmatory mediators.
Additionally, the quinone ring structure of LME
will also allow LME to participate in redox
reactions, which further aids in the maintenance
of cellular homeostasis. Enhanced antioxidant
activity will protect metabolic tissues from
damage and support physiology.
Furthermore, LME can also modulate glucose
utilization and fat metabolism (lipid), through its
ability to influence specific metabolic enzymes. As
such, LME appears to be acting via multiple
molecular pathways, rather than through one
exclusive mechanism. Multiple target effects of
LME are important in complex diseases that have
biological occurring
simultaneously. Therefore, LME is a potential
candidate for additional research to better

normal
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understand metabolic regulation and potentially
prevent disease. (Chen et al., 2021)

Research on the interaction of bioactive
substances with gut microbiota has gained
significant traction as an important part of
understanding metabolic health. Gut microbiota
is the term used to describe the vast array of
micro-organisms that make up a person's gut and
are involved in digesting food, metabolizing
nutrients, regulating the immune system and
helping maintain the integrity of the intestinal
barrier. Changes in the composition of gut
bacteria can result in metabolic disarray and
increased levels of inflammation in the body.
Natural compounds can affect the microbiota in
the gut by creating a conducive environment for
beneficial altering  microbial
metabolites produced by the gut bacteria. Based
on its anti-oxidant and antimicrobial properties,
LME has the potential to demonstrate a direct
affect on gut bacteria (i.e., interacting with
intestinal microbial populations) which, in turn,
could lead to improving the balance of bacteria in
the gut. These bacterial interactions may increase
the production of beneficial metabolites like
short chain fatty acids (SCFAs), which have
important roles to play in glucose metabolism,
lipids metabolism, and the immune response.
Therefore, although evidence of an LME-
mediated effect on gut microbiota has not been
established, LME's biological properties indicate
that LME may play a role in the regulation of
metabolism within the microbiome.
Understanding the interactions between LME
and gut microbiota holds the potential to reveal
new ways in which LME may help improve
metabolic disorders via gut-based mechanisms.
(Liu et al., 2022)

The gut microbiome is strongly connected to
metabolic disease due to the impact that changes
in the microbiome have on inflammation, insulin

bacteria and

resistance, and energy metabolism. Having a
healthy gut microbiota is important for healthy
metabolism; when the gut microbiome is out of
balance (dysbiosis), it can contribute to obesity,
diabetes, and their complications. Researchers are
examining whether compounds derived from
plants that are known to have anti-inflammatory
and antioxidant properties can help restore the
balance of bacteria in the gut. An additional way
in which LME may support gut health is by
reducing oxidative stress to create a healthy

condition for the gut microbiome. To the extent
that LME supports the integrity of the intestinal
barrier, it may prevent harmful bacteria and their
products from entering the circulation, ultimately
decreasing inflammation throughout the body.
Greater activity of the gut microbiome may also
help improve the regulation of glucose and lipid
metabolism. The potential relationship between
LME and the gut microbiota represents a new
avenue of research into the potential therapeutic
effects of LME. Further studies using microbiome
analysis and metabolic profiling are needed to
determine the specific mechanisms of action
whereby LME affects gut microbiota and host
metabolism. (Wang et al., 2020)

There’s still much to learn about the full
therapeutic potential of Lawsone Methyl Ether
for metabolic disorders, despite its promising
biological activities. Currently, the data suggests
that LME may have beneficial effects via various
pathways including antioxidant activity, anti-
inflammatory mechanisms, metabolic activity and
also possibly from effects on gut microbiota. At
the moment however the majority of the current
body of research about the effects of LME on
metabolic disorders are using experimental
animal models, therefore there is a need for
further clinical studies that will be able to
elucidate the safety, efficacy and dosing of LME
for human use. The use of advanced methods
such as metagenomics, metabolomics and
molecular analysis may help to uncover the
mechanisms by which LME acts on metabolism;
specifically, understanding the interaction
between LME, gut microbiota, and host
metabolism may lead to the development of new
natural therapies for chronic disease. Future
studies should aim to investigate how LME
modifies gut microbial populations, changes the
chemical composition of microbial metabolites
and positively impacts metabolic outcome;
therefore LME may be a compound with great
natural potential for preventing and treating
metabolic disorders due to its potential
interaction with gut microbial ecosystems. (Patel
et al., 2023)

It shows antidiabetic, antioxidant, and anti-
inflammatory effects

Lawsone Methyl Ether (LME) has promising
characteristics for future research on metabolic
health because of its strong actions against
diabetes, oxidative stress (or "free radicals"), and
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inflammation. Based on research conducted on
current scientific studies, antidiabetic activity is
linked to its regulation of glucose metabolism
and improvements to disturbances associated
with metabolic balance.Diabetes is primarily
characterized by hyperglycemia, which occurs, in
part, due to insulin resistance. In addition, high
levels of glucose and insulin often have a strong
correlation with both oxidative stress and the
inflammatory response. It appears that LME may
inhibit these damaging processes by increasing
antioxidant defense mechanisms and protecting
against oxidative damage to cells.LME has been
shown to have antioxidant activity, which means
that it neutralizes reactive oxygen species (i.e., free
radicals), which can damage proteins, lipids, and
other structures. The antioxidant
characteristics of LME additionally may have an
anti-inflammatory effect on chronic inflammation
that is often involved with the progression of
metabolic  disorders.As stated above, the
combined effects of LME may occur through
multiple biological pathways rather than through

cellular

one single mode of action. Because LME can
affect glucose regulation, oxidative balance, and
signaling of inflammation, it has potential to
provide therapeutic strategies for prevention
and/or treatment of diabetic
complications.(Gupta et al., 2021)

Diabetes mellitus is characterized by poor
regulation of glucose, decreased insulin
sensitivity, and abnormal metabolism at the
cellular level. The chronic elevation of blood
glucose can lead to oxidative stress/inflammation
which cause tissue injury and ultimately lead to
disease progression. LME has garnered much
interest in its potential effects on glucose
homeostasisvia natural biological mechanisms.
The potential mechanisms of action of LME
include (1) regulation of carbohydrate
metabolism and (2.) protection of pancreatic cells
from oxidative injury during the process of
maintaining or restoring normal pancreatic [ -cell
function via secretion of insulin from the
pancreas to maintain normal glucose levels.
Furthermore, LME may also reduce metabolic
stress that impairs insulin signaling pathways by
modulating the inflaimmatory pathways that
inhibit insulin signaling. These effects of LME
suggest opportunity for its usage in supporting
metabolic homeostasis and decreasing the risk of
diabetes-related complications. Due to its

multiple actions, LME has great promise for
further evaluation as a natural therapeutic agent
in the management of hyperglycemia as well as
other metabolic disorders

diabetes. (Rahman et al., 2020)
Lawsone Methyl Ether (LME) exerts antioxidant
activity, which is involved in its biological
functions and therapeutic efficacy. Oxidative
stress, a state in which the production of reactive
oxygen species is greater than the ability of
antioxidant systems to neutralize them, causes
damage to a variety of cellular components. The
accumulation of cellular damage is also associated
with a number of conditions including diabetes,
obesity, and other metabolic diseases. LME may
prevent oxidative injury to cells due to its ability
to enhance the capacity for endogenous
antioxidant systems and its ability to participate
in redox reactions. The chemical structure of

associated  with

LME provides a means to participate in redox
reactions, thereby possibly facilitating cellular
stability and preventing disturbances to cellular
stability by Antioxidant
compounds are particularly important in the
presence of metabolic disease due to the effects of
oxidative  stress on  insulin  signaling,
mitochondrial function and energy metabolism.
Improving an antioxidant capacity may support
normal cellular function and may protect cells
against the effects of metabolic stress. Based on
these findings, it is likely that increasing the
concentration of LME may reduce the severity of
metabolic complications by modulating oxidative
stress. Therefore, antioxidant activity is an
important aspect of the potential therapeutic
effectiveness of LME in treating chronic
metabolic diseases. (Singh et al., 2019)

There is a considerable amount evidence linking
inflammation to the causation and the
progression of metabolic dysfunction and the
potential anti-inflammatories of LME may have
protective  properties against inflammation.
Chronic low-grade inflammation is a contributor
to insulin abnormal lipid
metabolism and disrupts energy homeostasis.
LME may modulate the activity of inflammatory
mediators and signalling pathways, potentially
diminishing the level of inflaimmation in the
body. By modifying and/or restricting excessive
levels of inflammation, it may be possible to
enhance metabolic function and protect tissue
from  longterm effects  of

oxidative  stress.

resistance and

deleterious
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inflammation. The anti-inflammatory action of
LME may synergistically act with the antioxidant
activity of LME to provide a degree of cellular
protection from oxidative stress. The synergy of
LME’s actions is important because metabolic
disorders generally result from an accumulation
of multiple interrelated abnormalities, rather
than a single problem. By lessening the impact of
inflammatory stress, LME may contribute to an
improvement in insulin sensitivity and thereby
support metabolic  processes.
Collectively, these data suggest that there is the
potential for LME to serve as a natural agent in
the management of metabolic dysfunction
associated with inflammation and
provide a basis for future research into potential
therapeutic uses for LME. (Khan et al., 2022)

LME may have multiple opportunities for use in
managing metabolic disorders due to its
combined anti-diabetic, antioxidant and anti-
inflammatory activity. Abnormalities in glucose
metabolism, oxidative stress and inflaimmation
are often linked to developing chronic diseases. If
an agent can effectively target all three of these
mechanisms, it should provide greater benefits

more normal

increased

than an agent that works through only one
mechanism. LME may be able to restore
metabolic balance through improving glucose
control, decreasing oxidative damage and
decreasing inflammatory response. This could
result in the better function of major metabolic
organs such as the liver, pancreas, and adipose
tissue. LME's natural source may attract
additional interest for its potential to be used as
an adjunct therapy. Additional research both in
laboratories and the clinic will be required to
assess LME for its efficacy, safety, and proper
dosing. Understanding how LME works on a
molecular level may help identify its
mechanism(s) in preventing and treating
metabolic disorders and may also help with
developing future plant-derived therapies. (Das et
al., 2023)

The prominent properties of LME for diabetes
treatment, its antioxidant, anti-inflammatory
effects further investigation to
describe the mechanisms involved. Evidence
suggests that LME may modulate a number of
biological pathways responsible for regulating
metabolism; consequently, its effect on reducing
oxidative stress, managing inflammation and
improving glucose metabolism supports the need

necessitate

for additional pharmacological studies on LME.
However, the relationship of LME to other
metabolic regulators such as intestinal flora needs
additional exploration, LME may have its effects
via such as molecular studies, metabolomics and
analyses. More detailed
information regarding these mechanisms will aid
in the advancement and development of effective
means for managing metabolic disorders. As an
example of a natural bioactive compound, LME
warrants further investigation into its potential
clinical applications. Overall, LME represents a
suitable candidate for exploring novel therapeutic
options for all type of diabetes, as well as for
other inflammatory conditions associated with
metabolic diseases. (Verma et al., 2024)

Gut microbiota regulates metabolism and

fecal microbiome

immune functions

The gut microbiome plays an important role in
regulating both metabolism (how the body uses
food) and the system. The gut
microbiome, made up of billions of bacteria,
plays an essential role in the health of the host
(the person hosting the bacteria) by affecting
digestion, how nutrients are absorbed from food,
how the body metabolizes food and how the
immune system responds to infection and
disease. The gut microbiome is essential for the
digestion of food and the production of
metabolites (substances produced by living
organisms) that are used for various functions by
the body including energy balance, managing of
how the body metabolizes glucose, and
maintaining a balance between fats and
carbohydrates in the body. When the gut
microbiome is balanced, it helps to keep all
systems in the body operating normally. If there
is a change in the microbial composition of the
gut (dysbiosis), the risk for developing many
metabolic disorders such as obesity, type 2
diabetes, and cardiovascular disease is increased.
The gut microbiome also interacts with the body's
immune system by regulating inflammation (a
normal reaction of the immune system) and
maintaining the integrity of the intestinal barrier.
Beneficial bacteria can help limit the activation of
the immune system and thus prevent excessive
inflammation. Conversely, negative changes in
the gut microbial environment can lead to
increased inflaimmation and the promotion of
diseases. The interaction between the gut
microbiome and host tissue is accomplished

immune
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through the production of metabolites by the
microbes of the gut and through communicating
signals sent by the immune system and hormones
produced in the host (the person hosting the
bacteria). For these reasons, a healthy gut
microbiome is necessary for metabolic stability
and immune protection. Understanding the role
of the gut microbiome may present new
opportunities for developing interventions for
the prevention and treatment of chronic
disorders through targeted
interventions that modify the gut microbiome.
(Valdes et al., 2018)

Gut microbiota are an important element in
regulating energy metabolism and aiding the
establishment of metabolic diseases. The
microorganisms that inhabit the gut aid in the
assimilation of carbohydrates, protein, and lipid
(fat) metabolism, which determines how
nutrients are used by the body. Some of the
beneficial produce  metabolite
compounds that improve insulin sensitivity,
regulate appetite, and maintain healthy glucose
levels. However, an imbalance of bacteria can
result in  inflammation,
accumulation, and insulin resistance. Hormones
involved in the regulation of hunger, satiety, and
energy expenditure are also influenced by gut
microbiota. Through their various functions,
microbiota of the gut have a significant impact on
metabolic health and body weight regulation.
Changes in diet, lifestyle, and the environment
can affect gastrointestinal microbiota
composition and the metabolic balance of the
host. Therefore, strategies that aim to restore
healthy microbiota (through probiotics or
changes in diet) could provide benefit in reducing
the incidence of obesity and other metabolic
disorders. The field of microbiota-based therapies
is growing rapidly because of the established link
between gut microbiota and metabolic health.
(Gomaa et al., 2020)

A close relationship between a person's immune
system and microbiota within the gut is critical
for defending the body and regulating
inflammation. Bacteria within the intestine aid in
training and help produce
appropriate responses to challenges by pathogens.
Beneficial bacteria in the intestinal tract help to
build immune tolerance (defensive response to
foreign materials) by strengthening the intestinal
barrier, thus preventing unnecessary

metabolic

bacteria

increased  fat

immune cells

inflammatory responses. The gut barrier serves as
a protective layer, limiting the ability of toxic
substances (and the toxins of microorganisms) to
pass through the gut wall into the bloodstream.
When microbial populations are disturbed,
increased permeability of the gut barrier can
result, allowing growth factors and other
inflammatory molecules to enter the circulation
and promote chronic inflammation. Chronic
inflammation is usually seen with metabolic
diseases such as diabetes and obesity. Metabolites
produced by gut microbiota can affect the activity
regulate
pathways.  Therefore,
maintaining diversity within the gut microbiota is

of immune cells and can also
inflammation-related

essential for regulating immune function and
decreasing susceptibility to inflaimmatory diseases.
Understanding how the microbiota interact with
the immune system can lead to better prevention
and treatment options for chronic diseases.
(Belkaid et al., 2019)

Having many different types of bacteria in the gut
helps to keep us healthy by allowing those
bacteria to work together and provide support for
each other. Different groups of bacteria will help
produce chemicals that are good for the gut and
the rest of the body by regulating how the gut
works and how the body uses energy. These
chemicals can help with managing how well we
use glucose (blood sugar), cholesterol, and reduce
inflammation in our bodies. If there are not
enough different types of bacteria or too many
bad kinds of bacteria in the gut, it may lead the
body to not function well. Dysbiosis has been
linked with increased oxidative stress, reduced
immune system function, and metabolic disease.
The gut bacteria’s ability to talk to our other
organs proves that the gut is a major regulator of
how we use energy. If we can change our gut
bacteria using food, probiotics, and bioactive
compounds, we can restore the right balance of
gut bacteria and improve our health. More
studies need to be done to understand better
what the different types of bacteria are and how
they help keep our metabolism and immune
system working properly. (Rinninella et al., 2019)
Host cells are influenced by the gut's microbiota
and its effect on both immune and metabolic
functions. Microbial products from the gut
microbiota can influence the immune system's
ability to communicate between cells, as well as
the activity of immune cells that are involved
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with the control of inflammatory processes.
Studies have shown that short-chain fatty acids
(SCFAs) are produced from certain types of
bacteria (i.e., beneficial bacteria) and may help to
regulate immune processes and maintain the
health of the intestine. SCFAs also have been
shown to improve glucose metabolism and energy
regulation. Disruptions in the balance of the
microbiota can lead to increased activation of the
immune system andresult, thus creating a chronic
inflammatory state and metabolic abnormalities.
Metabolic abnormalities are commonly found in
individuals who are obese, experience impaired
insulin sensitivity or have metabolic syndrome.
Since the microbiota may affect organs not in the
immediate vicinity through their production of
certain microbial metabolites, this reinforces the
important role the gut microbiota has on the
health of the body as a whole. Maintaining a
healthy and balanced microbial environment
thereby presents a hopeful approach to enhance
metabolic functions and ultimately to reduce
disease risks. Further exploration of microbiota-
host relationships will facilitate the development
and progression of pharmaceutical therapies
aimed  towards  targeting  gastrointestinal
microorganisms. (Clemente et al., 2018)

The investigation of the regulatory roles of gut
microbiota has resulted in a growing interest in
microbiome-based  approaches for  disease
management through the improvement of
metabolic and immune functions. Changes in
microbial communities can impact nutrient and
energy processing, immune responses, and
inflammatory pathways that ultimately contribute
to the development of chronic diseases.
Beneficial microorganisms enhance metabolic
function by helping to maintain intestinal
integrity and producing metabolic microbial by-
products that an influence on the physiology of
the host. Conversely, the presence of pathogens
or undesirable microbial populations can lead to
inflammation and metabolic  dysregulation.
Knowledge of these mechanisms has resulted in
the examination of several dietary and natural
products believed to positively affect gut
microbiota. Manipulation of gut microbiota may
be an effective approach for enhancing insulin
sensitivity,  controlling  inflammation, and
preventing and/or treating  complications
associated with metabolic syndrome. Although
there are numerous studies demonstrating the

role of the gut microbiota in the functioning of
the host, identifying specific microbial species or
groups and effective strategies to modulate these
species will likely require further investigative
efforts. The relationship between the gut
microbiota, metabolism, and immunity is an ever-
expanding area of research that has significant
potential for use in future therapeutic modalities.
(Fan et al., 2022)

LME may improve gut microbial balance
Lawsone Methyl Ether (LME) could potentially
benefit gut microbiota by possessing action as an
antioxidant, anti-inflammatory and antimicrobial
compound. The gut microbiota is important for
metabolic health because it helps regulate
digestion, absorption of nutrients, immunity and
energy metabolism. An alteration in the balance
of these microorganisms is called dysbiosis which
has been associated with metabolic disorders such
as obesity, diabetes and chronic inflammation.
LME may improve the intestinal microbial
environment through promoting the growth of
beneficial microorganisms as well as decreasing
the numbers of harmful microorganisms. LME's
antioxidant properties have the ability to support
a favorable intestinal environment by decreasing
oxidative stress which negatively affects microbial
diversity. LME's anti-inflammatory properties may
promote the integrity of the intestinal barrier
thereby preventing excessive immune activation.
By promoting a more favourable microbial
ecosystem, LME may lead to improved glucose
regulation, lipid metabolism and overall
metabolic homeostasis. Although there are a
limited number of studies directly examining
LME and gut microbiota, the existing knowledge
regarding the effects of phytochemicals indicates
that LME could provide microbiota-modulating
properties. More research will be needed to
determine specific microbial changes that occur
with LME administration. (Zhao et al., 2021)

The interaction between LME and gut
microbiota may occur through modulation of
microbial composition and microbial-derived
metabolites. Beneficial intestinal bacteria produce
SCFAs (short-chain fatty acids) that are important
for insulin sensitivity, energy regulation, and
immune function. LME may promote conditions
that support the growth of beneficial microbes
involved in these processes. By affecting microbial
metabolism, LME could increase the production
of metabolites that contribute to intestinal health
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and decrease the inflammatory metabolic
response. Increased intestinal permeability and
the entry into the bloodstream of the by-products
of pathogenic bacteria that are produced as a
result of dysbiosis can result in metabolic
dysfunctions. LME's antioxidant and anti-
inflammatory properties may reduce intestinal
toxicity and dysbiosis by protecting intestinal cells
and supporting microbial stability. The ability of
LME to affect multiple pathways suggests that it
may provide both direct and indirect biological
benefits to humans through its effects on gut
microbiota. Therefore, examining the changes in
gut microbiota due to LME may give us valuable
information on the therapeutic value of LME in
metabolic disorders. (Khan et al., 2021)

The regulation of metabolism is impacted by the
balance of the gut microbiota, and LME may be
one factor influencing the maintenance of this
microbiota balance by acting on the intestinal
environment. Gut microbiota composition plays
a role in the metabolism of nutrients, the
immune response, and inflammatory conditions.
A decrease in the diversity of the microbiota can
lead to metabolic disturbances like
resistance and abnormal lipid metabolism. LME
may help restore microbiota balance by increasing
the relative abundance of beneficial bacteria and
decreasing the relative abundance of harmful
microorganisms. Plant-based compounds with
antioxidant properties may have a protective
effect against oxidative stress to microbial
communities, thus helping to create a stable
intestinal environment. In addition, LME may
enhance barrier function of the intestine by
decreasing inflammation and facilitating normal
signaling between microbial and host cells. A
functional intestinal barrier is important for
protecting the host from bacterial toxins, thus
reducing systemic inflammation. Therefore,
through these mechanisms, LME may support
improved metabolic results, although additional
experimental studies are necessary to determine
which specific microbial species are impacted by
LME and their potential contribution towards
improved metabolism. (Yadav et al., 2020)

There is also evidence that LME has the potential
to influence the regulation of the gut microbiota
and the immune system, as well as facilitate
metabolic health. The gut microbiome interacts
with immune cells to play an important role in
regulating inflammation throughout the body.

insulin

there is an imbalance in

When the gut
microbiota, this can result in the activation of
inflammatory pathways that can lead to obesity,
type 2 diabetes, and metabolic disorders. By
creating a favourable environment for beneficial
microorganisms and  enhancing
stability, LME may be able to ameliorate some of
these inflammatory responses. Because of its anti-
inflammatory properties, LME may be able to
reduce excessive immune activation within the
intestine; due to its antioxidant properties, LME
may be able to protect beneficial microorganisms
from oxidative damage caused by pro-oxidant
molecules. Together, these two mechanisms may
improve the signalling between the gut
microbiota and host tissues, thereby improving
metabolic function. Furthermore, changes in
microbiota composition may alter the production
of metabolites that regulate glucose and lipid
metabolism. Therefore, LME may be a potential
natural product to be used for the prevention
and treatment of gut
metabolic dysfunction. As more microbiome-
based research is conducted, we will gain a better
understanding of the overall role LME may have
on the gut microbiome and host metabolism.
(Huang et al., 2022)

LME has the potential to impact metabolic
function positively by enhancing microbial
populations' balance with their host. A well-
balanced microbiota promotes an optimal system
for digesting food properly, regulating energy,
and being protected from disease.When a gut
microbiota does not function optimally or is
disrupted, as evidenced by increased microbial
diversity, it can create problems with glucose
metabolism by elevating inflaimmation and
disrupting metabolic signalling from one cell to
another. LME may minimize some of the said
negative effects through promoting microbial
diversity and enhancing the gut environment.The
naturally occurring bioactive components present
in LME may have a role in modulating how
microbes function within an ecosystem and
allowing for a greater likelihood of beneficial
relationships among gut micro-organisms. LME's
potential effects on microbial populations may
also influence the formation of metabolites
produced by microbes that influence blood sugar
levels, metabolic function, and inflaimmatory
responses. The potential of LME as a potential
adjunct therapy for metabolic

microbial

microbiota-related

diseases is
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confirmed; however, the mechanisms for how
LME impacts gut microbiota require further
investigation ~ with  sophisticated, = modern
microbiological ~ and
tools.(Park et al., 2023)
Though research indicates that Longeviton are
effective at improving gut microbial balance;
however, more studies are needed to determine
their full impact on microbial communities.
Currently we know that Longeviton have been
shown to effect gut health by altering oxidative
stress, decreasing inflammation, and influencing
metabolism or metabolic pathways. The ability to
manipulate microbial composition may provide
the additional benefit of helping to control
metabolic diseases due to dysbiosis. Future
studies which use the techniques of 16S rRNA
sequencing, metagenomics, and metabolomics
may aid in determining the precise microbial
shift due to Longeviton. Gaining this knowledge
will provide wvaluable insights into how
Longeviton are effecting metabolic regulation via
gut microflora. Thus, combining
compounds and microbiome modulation could
be a method of improving health
outcomes. Therefore, Longeviton appear to be a
bioactive compound of great promise for future
research into metabolic diseases associated with
gut microflora. (Li et al., 2024)

It may increase beneficial microbial metabolites
(SCFAs)

Lawsone Methyl Ether (LME) could enhance the
production of beneficial microbial metabolites,
especially the short-chain fatty acids (SCFAs), by
modulating the abundance and/or activity of gut
microbes. SCFAs, such as acetate, propionate,
and butyrate, are metabolites produced by
beneficial intestinal bacteria through the
fermentation of dietary fibre. These metabolites
are critical in maintaining a healthy intestinal
environment, coordinating energy metabolism,
and supporting immune function. The presence
of LME, with its antioxidant properties and anti-
inflammatory ~ properties, may create a
microbiome the growth and
function of SCFA-producing organisms. Higher
levels of SCFA production may promote the
integrity of the intestinal barrier by promoting
the secretion of mucus and strengthening tight
junction proteins, which reduce the risk of
harmful microbes from entering circulation.
SCFAs are also functional molecules that aid in

molecular  research

natural

novel

conducive to

regulating glucose, lipid, and inflammatory
responses. For these reasons, ingesting LME
could contribute to improving insulin sensitivity
indirectly and reducing metabolic inflammation.
Since the ability of LME to promote the
production of microbial metabolites indicates
that some of its positive effects are not solely due
to direct biological effects but would also include
interactions with intestinal microbiota, additional
research is needed to determine the actual
microbial changes and SCFA-related pathways
modified by LME action. (Martinez et al., 2021)
Gut microbiota affects host metabolic health
through the creation of beneficial microbial
metabolites, one of which is short-chain fatty
acids (SCFAs). LME might be able to enhance
this process by helping to create balance within
the gut and enhancing the function of SCFA-
producing bacteria. One of the principal SCFAs
butyrate is energy for intestinal cells and is critical
to maintaining the integrity of the gut barrier.
Other SCFAs, including propionate and acetate,
play important roles in regulating metabolism by
controlling appetite and glucose and lipid
metabolism. An imbalance in gut microbial
populations can lead to decreased SCFA
production and has been associated with obesity,
insulin resistance, and chronic inflaimmatory
disorders. LME may assist in correcting this
imbalance by regulating oxidative stress and
inflaimmation in the gut. By enhancing the
growth of beneficial microbes, LME may
stimulate microbial fermentation processes and
increase the amount of protective metabolites
available. These microbial-derived metabolites
may further enhance the communication
between the gut and metabolic organs when they
reach those organs, leading to greater stability of
the overall metabolic process. Robust scientific
findings to date make LME a promising
alternative compound for providing SCFA-
mediated health benefits. (Santos et al., 2022)
Increasing shortchain fatty acid (SCFA)
production through the effects of LME
(Lactobacillus microencapsulated powder) may
provide significant advantages for metabolic
disorders by enhancing energy homeostasis with
decreased inflaimmation. SCFAs produced by the
gut microbiota interact with host cells via specific
receptor many
physiological processes (i.e., immune response,
insulin signaling etc.) and support normal glucose

molecules to  influence
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and lipid metabolism. LME supports microbial
populations involved in SCFA production which
may lead to the indirect enhancement of these
functions. LME provides antioxidant benefits
and will reduce potential oxidative stresses caused
by inflammation that can have negative effects on
"beneficial' gut bacteria; additionally, LME
provides anti-inflammatory effects that can help
maintain a stable gut environment. Promotion of
SCFAs can lead to "beneficial"
microbial growth, further enhancing overall
microbial diversity through positive feedback
loops that also act to decrease dysbiosis, a
condition strongly correlated with metabolic
While there is still ongoing
investigation to demonstrate direct evidence for
LME-related SCFA enhancement, previous
studies using phytochemicals suggest a role for
LME in modulating the production of microbial
metabolites related to metabolic health in the
host. (Lee et al., 2023)

The benefits of the gut microbiome and its
impact on various types of disease are highlighted
by the role of Short Chain Fatty Acids (SCFAs)
produced by intestinal bacteria as signaling
molecules and how they contribute to the
interaction of the host with its own gut flora. In
addition, by increasing the quantity of SCFAs
available to host tissues, LMEs may promote a
shift in the composition of the gut microbiota
toward the abundance of SCFA-producing
bacteria that ferment carbohydrates. SCFAs
promote optimal functioning of the intestinal
barrier, reduce inflammation, and modulate
metabolic processes in the body. The imbalance
of the gut microbiota as a result of metabolic
disorders decreases the diversity of microbes
within the gut and decreases the production of
SCFAs, ultimately leading to disruptions in
glucose homeostasis and increased inflammation.
The alterations in the gut environment due to
LME may potentially help to restore normal
populations of microbes and restore normal
production of SCFAs. SCFAs would also alter
immune cell activity, such as the inhibition of
pro-inflammatory signaling pathways related to
obesity or diabetes. In summary, LMEs may serve
to stimulate the production of microbial
metabolites, i.e., SCFAs, creating an additional
mechanism for the therapeutic effects of LMEs.
Future studies will be necessary to assess whether

LMEs have a direct effect on SCFA-producing

increased

disorders.

bacteria or to identify changes in microbial
metabolic pathways as a result of LME exposure.
(Patel et al., 2020)

LME may help improve metabolic function
through enhancing the production of SCFAs that
modulate key biological processes such as energy
metabolism, nutrient absorption, and immune
functions. SCFAs are critical for regulating gut-
bacterial-mediated metabolic processes. Butyrate
is important for preserving the health of the
intestines, through promoting the growth and
survival of epithelial cells. Acetate and propionate
are important to energy metabolism and
regulation of hormones involved in energy
balance. By improving the
beneficial microorganisms and decreasing the
factors that contribute to disruption of intestinal
homeostasis, LME may amplify these positive
contributions to metabolism. By virtue of its
activity, LME  will  protect
microorganisms from oxidative stress. By virtue of
its anti-inflammatory activity, LME helps restore
balance to the immune system. By promoting
SCFA production, LME may directly improve
insulin sensitivity and decrease the amount of

conditions for

antioxidant

inflammatory cell recruitment to adipose tissue.
All of these potential benefits support the idea of
LME as a compound targeting the microbiota
and being useful for treating metabolic disease.
(Nair et al., 2024)

More research needs to be done to understand
exactly how LME promotes production of
beneficial microbial by-products like SCFAs.
Newer techniques such as metagenomic
sequencing and metabolic profiling will help
identify changes in the composition of bacterial
communities and the amounts of microbial
metabolites resulting from LME. Determining
whether LME helps to stimulate the growth of
SCFA-producing bacteria or merely enhances
their activity would shed light on its potential as a
therapy. Relationships among LME, gut
microbiota, and microbial metabolites could
account for some of the reported effects
associated with LME on glucose metabolism,
inflammation, and metabolic equilibrium. The
global epidemic of metabolic disease has led to
increased interest by the scientific community in
finding natural substances that can affect
pathways that are derived from the intestines.
LME may well be one of the natural substances
that has the capacity to interact with the
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microbiome and promote metabolic well-being.
(Ahmed et al., 2025)

LME can reduce inflammation and oxidative
stress

Methyl Ether (LME) may reduce

inflammation and oxidative stress which are

Lawsone

known to contribute to metabolic diseases.
Okxidative stress is a condition in which the body
produces too many reactive oxygen species and
does not have enough antioxidants to defend
against them. Oxidative stress can result in
cellular destruction and problems with normal
function. LME, as a
naphthoquinone component, has the potential to
radicals and

metabolic bioactive

neutralize free increase the
antioxidant defence of cells from free radicals.
LME's antioxidant activity can protect tissues
from oxidative damage and help maintain normal
physiology. Chronic
contribute to insulin resistance, lipid metabolism
disorder and the progression of metabolic
disease. By regulating the production of pro-
inflammatory cytokines and signalling pathways,
LME may decrease inflaimmation and assist in
preventing or controlling both the cause(s) of
metabolic disease. The beneficial effects of LME
on both oxidative stress and inflaimmation may
improve the function of cells, restore metabolic
homeostasis and protect organs suffering from
metabolic distress. These properties indicate that
LME is a multifaceted natural compound with
therapeutic potential for controlling
inflammation-related metabolic disorders.
(Kumar et al., 2021)

Oxidative stress and inflammation are two
interconnected processes that play a part in the
development of diabetes, obesity, and other
metabolic diseases. Oxidative damage can activate
inflammation. In turn, chronic inflammation can
stimulate the body's production of reactive
oxygen species. LME may disrupt this continuous
cycle by providing antioxidants and decreasing
signals for inflammation. LME’s
structure allows it to participate in redox
reactions to help sustain the balance within cells
and minimize oxidative injury. LME has the
potential to diminish oxidative stress in the liver,
pancreas, and fat that may result in functional
damage to these important metabolic organs.
Additionally, LME’s anti-inflammatory effects
may assist in regulating immune system activity
and limiting the release of potentially harmful,

inflammation can also

molecular

inflammatory chemicals. The overall result of
these effects is a potential enhancement of
metabolic health through enhancing cellular
defence mechanisms and decreasing the stress
factors related to disease. (Sharma et al., 2022)

By modulating inflaimmation pathways and
raising levels of antioxidants, LME may provide
benefits related to metabolic disorders and aid in
their prevention. When someone has a metabolic
condition, their body is unterreading oxygen and
creating damage to cells due to prolonged
exposure to oxygen free radicals (oxidative stress).
These injuries can disrupt normal signaling
between all cells as well as lead to problems with
blood sugar (glucose) level control, insulin
resistance, and irregularities in how the body
processes fats (lipids). LME may assist in restoring
homeostasis and balance to metabolism through
anti-oxidative ~ modalities and  providing
protection against damage that may develop due
to the oxidative breakdown of the cellular
membranes. Additionally, LME may exert anti-
inflammatory effects on the body, inhibiting
chronic sources of inflaimmation (via cytokine
activity) that contribute to dysregulate metabolic
processes. Less inflammation improves the
metabolic signaling pathways and supports
normal functions in the body. In contrast with
other supplements/compounds that exert their
effects by only one property (either oxidative or
inflammatory), LME offers benefits from two
routes, which provides evidence for LME's value
as a preventative and/or management tool for
people living with metabolic diseases. (Ali et al.,
2023)

Metabolic  imbalance is largely due to
inflammation, but LME has natural bioactive
properties that may help reduce inflammation-
related damage. The effects of chronic low-grade
inflaimmation on glucose (insulin), energy
regulation, and the immune system create an
environment that could promote metabolic
disease. The use of LME as a regulator of the
inflaimmatory process may be achieved by
reducing the activity of pro-inflammatory
molecules and supporting cellular pathways that
are protective to cells. The antioxidant effects of
LME may also act to enhance the benefits
associated with LME by reducing the oxidative
condition of triggered inflaimmatory reactions.
These two mechanisms may work together to
support the normal communication of cells and

https://fmhr.org/

| Ali et al., 2026 |

Page 1410



Frontier «n

Medical & Health
Research

Volume 4, Issue 6, 2026

ISSN: (e) 3007-1607 (p) 3007-1593

promote metabolic stability. Because LME has
the potential to decrease both oxidative stress and
inflammation, it may provide a wide range of
protective effects against
complications. More research is needed to fully
investigate LME's molecular targets and long-term
therapeutic applications. (Mehta et al., 2020)

The properties of LME that combat oxidative
stress and inflaimmation may also assist with
supporting both gut and systemic well-being.
Oxidative stress in an intestinal environment
could lead to an imbalance in microbiota and
decrease the ability of the intestines to create a
barrier. By helping to decrease oxidative stress
and maintain a favourable environment for

metabolic

beneficial microorganisms, LME may provide a
protective effect on intestinal cells. As well, the
anti-inflammatory properties of LME may assist
in preventing stimulation of the
immune system and thus prevent the release of
inflammatory substances into the blood stream.
The combined effects of LME on oxidative stress,
inflammation, and gut health may also translate
into better metabolic health. By improving these
aspects of health, LME may indirectly support
healthy glucose control, lipid metabolism, and
the balance of the immune system. Therefore,
through its ability to decrease oxidative stress and
inflammation, it is possible that one of the key
mechanisms for the potential therapeutic effects
of LME is through this interaction. (Reddy et al.,
2024)

The encouraging antioxidant and anti-
inflammatory properties of LME need to be
further explored to wunderstand its whole
mechanism of action. The current literature

excessive

indicates that LME affects many pathways
involved in  oxidative stress regulation,
inflammation management, and metabolic

balance. LME's ability to mitigate cellular stress
may provide tissue protection from metabolic
damage and support regular physiological
functioning. Future research, including molecular
cytology, animal experimentations, and human
clinical investigations, is necessary to substantiate
the efficacy of LME as a therapeutic agent and/or
to determine its safety profile. The way LME
with, and regulates, inflammatory
systems and antioxidant systems will also provide
insights into developing natural methods to treat
metabolic disorders. Thus, LME appears to be an
excellent source of bioactive compounds with

interacts

possible applications in reducing inflammation,
oxidative stress, and related metabolic disorders.
(Hassan et al., 2025)

It may improve insulin sensitivity and lipid
metabolism

Lawsone Methyl Ether (LME) has the potential to
improve the functioning of insulin and the way
the body metabolizes fats by affecting multiple
pathways that regulate and manage glucose and
fat levels within the body. Insulin resistance is
one of the key dysfunctions that exist in people
who experience metabolic malfunction - where
cells in the body do not respond as they should to
insulin, causing the level of glucose in the blood
to be too high. By lowering Oxidative stress and
inflammation, LME may possibly restore how
well the body responds to insulin. Also, LME
may reduce oxidative damage to important
metabolic tissues (e.g., liver, muscles and fatty
tissues) thus protecting while
supporting the breakdown of lipids (i.e., fats) by
maintaining equilibrium between synthesis and
destruction. No excess fat in body, energy
homeostasis maintained through proper balance
of fat metabolism. Therefore, through all of
LME's possible effects, it likely would result in
the body using glucose for energy properly,
having fewer problems with fat imbalance, and
improved metabolic performance. The multiple
pathways acted upon by LME indicate the
possibility for LME to function as a natural
compound  that could support insulin
metabolism and reduce potential metabolic
disorders associated with obesity or diabetes.
(Igbal et al., 2021)

There is a close relationship between how
sensitive a person's insulin is to how well they can
metabolize fats, which then correlate with a
person's overall condition on the inside. People
who have reduced sensitivity to their insulin will
see problems when trying to absorb glucose into
their cells & also have an increased risk of
developing T2DM because they are not able to
metabolize fats properly. The potential of LME to
improve the effectiveness of insulin through
regulating channels responsible for transporting
glucose into the skeletal muscle and regulating
energy uses of glucose. Additionally, LME may be
able to protect insulin receptors and help with
cellular response to insulin because of its ability
to decrease inflaimmation & oxidative stress.
Another area where LME may have potential

those tissues

https://fmhr.org/

| Ali et al., 2026 |

Page 1411



Frontier «n

Medical & Health
Research

Volume 4, Issue 6, 2026

ISSN: (e) 3007-1607 (p) 3007-1593

benefits is with lipid metabolism. Properly
metabolizing lipids includes having normal
amounts of cholesterol and triglycerides in our
body, and abnormal accumulation of lipids
within tissues often leads to an increased risk of
developing insulin resistance and metabolic
disease. By improving our ability to metabolize
lipids, LME offers the potential to support a
healthy energy balance and decrease metabolic
stress. The results from this research regarding
the benefits of LME on lipid metabolism and
insulin metabolism suggest that LME may
provide protective mechanisms for metabolic
glucose and lipid
metabolism. However, more research is needed to
determine the specific mechanisms involved with
the beneficial effects of LME on human health &
to assess the effects of LME in various disease
processes. (Verma et al., 2022)

LME regulates metabolism by modulating insulin
receptor signal transduction and maintaining
lipid homeostasis at the cellular level. Chronic
inflammation and oxidative stress are major
contributors to impaired insulin signaling and
abnormal lipid metabolism. LME's antioxidant
effects may help decrease the production of
reactive oxygen species (ROS) and protect cells
from oxidative damage, allowing normal
metabolic  processes to occur. Improved
antioxidant defense may help stimulate insulin
action and increase glucose uptake into tissues by
promoting the action of insulin-related pathways.
In addition, LME likely influences other
metabolic  pathways involved with lipid
metabolism, such as enzymes involved with lipid
synthesis, degradation and storage. Thus, LME
has the potential to improve lipid profiles,
thereby helping to prevent excessive lipid
accumulation in the body and decrease the
likelihood of developing metabolic disorders.
LME's multiplicity of biological mechanisms
allows it to target multiple biological mechanisms
of metabolic regulation. By supporting normal
glucose and lipid homeostasis, LME may be a
viable option for enhancing metabolic stability
and decreasing the progression of insulin
resistance-related diseases. (Chaudhary et al,,
2023)

Insulin sensitivity may improve from taking LME
due to its ability to regulate inflammatory
pathways. Chronic
defects in insulin receptor activity and reduce the

diseases associated with

inflammation can cause

ability of cells to respond to insulin in those with
disorders. Reducing inflammatory
signaling may help to create a healthier cellular
environment that enables normal metabolic
function. In addition, All of these activities
suggest that LME has potential applications for
the management of metabolic diseases like
obesity, diabetes, and dyslipidemia. More
experimental and clinical studies are needed to
determine these mechanisms and LME's long-
term therapeutic effect. (Siddiqui et al., 2020)
LME can help to improve metabolism with a
focus on the interrelated pathways involved in
glucose control and lipid metabolism. The
development of a metabolic disease can be driven
by the presence of multiple defects such as
disturbed signaling,
inflammation, oxidative stress and changed lipid
profile. Through LME's
metabolic regulatory properties, the disturbances
associated with metabolic disorders could be
decreased. LME could improve glucose uptake
through increased insulin sensitivity, resulting in
decreased glucose in the blood. LME's effects on
lipid metabolism could support
cholesterol and triglyceride levels. By supporting
proper lipid regulation, fat deposits in metabolic
tissues should be decreased as well as support
other physiological systems in a healthier way.
The above-mentioned properties suggest that
LME is likely to act as a multifunctional molecule
affecting metabolic  processes. The
influence of LME on both glucose and lipid
pathways further emphasizes its importance as a
natural intervention for metabolic disorders.
(Naveed et al., 2024)

Further research needs to be conducted to fully
determine the potential effects of LME on insulin
sensitivity and lipid metabolism. Preliminary
evidence suggests that through its antioxidant
properties, inflammation control, and
modulation of cellular signaling pathways, LME
may affect the regulation of these metabolic
processes. Therefore, due to its ability to
influence multiple metabolic processes, LME has
the potential to be an effective treatment option
for diabetes and obesity, thus warranting further
investigation using research
methodologies such as studies,
metabolomics, and clinical studies. Additionally,
if researchers can determine how LME interacts

metabolic

insulin increased

antioxidant and

normal

several

advanced
molecular

with various metabolic pathways; this could lead
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to new ways of increasing insulin function and
promoting lipid balance using natural methods.
In conclusion, LME is a promising bioactive
capable of helping
homeostasis and preventing the
development of metabolic diseases due to its
potential positive effects on multiple metabolic
pathways. (Farooq et al., 2025)

Conclusion

Lawsone Methyl Ether is an incredible natural

substance to maintain

metabolic

naphthoquinone  compound  that could
potentially have therapeutic activities in
managing gut microbiome and metabolic

disorders. The proven anti-diabetic, anti-oxidant,
and anti-inflammatory properties of LME suggest
that it may help improve metabolic health
through several biological mechanisms. This
compound may also help to regulate glucose
homeostasis via improving insulin action and
supporting signalling.
Furthermore, by reducing oxidative stress and
inflammatory responses, the use of LME could
possibly protect against damage being caused to
tissues due to obesity, diabetes and other related
complications associated with metabolic disease.
The possibility that LME also has an influence on
gut microbiota is important because microbial
balance is fundamental to energy metabolism,
immune regulation and intestinal health.
Through the promotion of healthy types of
microbial populations and enhance microbial
metabolites such as shortchain fatty acids
(SCFAs) will support improved intestinal barrier
function  and  reduce  metabolic-related
inflammation. The possible role of LME in
regulating lipid metabolism also has implications
for additional benefits in supporting an
individual's healthy energy balance. As interesting
as the existing research is, additional
investigations need to be completed to more

normal  metabolic

accurately determine the specific mechanisms,
microbiota interactions and clinical efficacy of
LME. Based on the data available to date, LME
could be an important bio-active agent with
future potential to utilize a microbiota-controlled

approach to prevent and treat metabolic

disorders.
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