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Abstract: The gut microbiota plays a pivotal role in nutritional metabolism and disease
prevention, influencing various physiological processes and impacting overall host health. This
dynamic relationship is characterized by complex interactions between the host and a diverse
community of microorganisms residing in the gastrointestinal tract. Alterations in gut microbiota
composition have been linked to conditions such as obesity, diabetes, and inflammatory diseases,
highlighting the profound implications for human well-being. Nutritional metabolism is
significantly shaped by the gut microbiota, impacting the breakdown and utilization of nutrients.
Moreover, the microbiota's involvement in immune regulation and inflammation has implications
for disease prevention, extending its influence beyond the gut. Advanced technologies, such as
metagenomic sequencing, offer unprecedented insights, and ongoing research explores
innovative interventions for therapeutic modulation. Challenges remain, including the need for
personalized approaches and ethical considerations. In conclusion, understanding the intricate
relationships within the gut microbiota-host ecosystem holds the promise of novel therapeutic

strategies and personalized interventions to enhance nutritional metabolism and prevent diseases.
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. Introduction

The human body is a marvel of complexity, a finely tuned orchestra of trillions of cells working
in unison to sustain life. Amidst this symphony, an often-overlooked ensemble takes center stage
in recent scientific inquiry—the gut microbiota. Comprising an intricate community of
microorganisms residing within the gastrointestinal tract, the gut microbiota, predominantly
bacteria, plays a pivotal role in shaping human health, particularly in the realms of nutritional
metabolism and disease prevention. In recent decades, technological advances in DNA
sequencing and metagenomics have unveiled the vast biodiversity that resides within the gut.
This revelation has transformed our understanding of the human body from a single organism to
a holistic ecosystem, where the interactions between the host and its microbial inhabitants are
integral to overall well-being. This essay aims to delve into the multifaceted role of the gut
microbiota, exploring its impact on nutritional metabolism and its profound implications for
disease prevention [1]. The gastrointestinal tract, stretching from the mouth to the anus, provides
a habitat for an astonishing diversity of microorganisms. This microbial community, collectively
known as the gut microbiota, is a dynamic ecosystem shaped by numerous factors, including
genetics, diet, lifestyle, and environmental exposures. Comprising bacteria, viruses, fungi, and
archaea, the gut microbiota is an ever-changing landscape that adapts to internal and external
stimuli, reflecting its symbiotic relationship with the host. At the heart of the symbiotic dance
between the host and its microbial companions lies the intricate process of nutrient metabolism.
The human digestive system, equipped with enzymes capable of breaking down a myriad of food
components, is nonetheless unable to fully extract all nutrients from the complex dietary matrix.
This is where the gut microbiota steps in as the microbial alchemists, employing fermentation to
metabolize otherwise indigestible compounds[2]. One of the primary contributions of the gut
microbiota to nutritional metabolism is the fermentation of dietary fibers and complex
carbohydrates. While these substances may escape enzymatic breakdown in the small intestine,
they become a source of nourishment for gut bacteria in the colon. Through fermentation, these

microorganisms produce short-chain fatty acids (SCFAs) such as butyrate, acetate, and
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propionate. Far from mere byproducts, SCFAs are essential for the host's health, serving as an
energy source for colonocytes and exerting anti-inflammatory effects. Beyond their role as
fermenters, gut microbes actively[3] contribute to the absorption of nutrients. Certain minerals,
including calcium, magnesium, and iron, undergo transformations within the gut microbiota,
rendering them more bioavailable for absorption by the host. This collaborative effort between
host and microbiota in nutrient absorption underscores the interconnectedness of these two
entities in maintaining optimal physiological function. Moreover, gut bacteria are actively
involved in amino acid metabolism, influencing the synthesis of essential compounds. This
intricate dance between host and microbiota extends beyond nutrient absorption to the synthesis
of vitamins, further underscoring the essential role of these microbial communities in supporting
human health [4]. The gut microbiota orchestrates a symphony within the immune system,
influencing its development, maturation, and function. From an early age, microbial exposure
shapes the immune system, training it to distinguish between harmless commensals and
potentially harmful pathogens. This delicate balance is crucial for mounting appropriate immune

responses and preventing aberrant reactions against self-constituents [5].
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Figure 1. Depicts the Working Block Diagram of Gut Microbiota in Nutritional Metabolism

and Disease Prevention

Dysbiosis, a disruption in the balance of the gut microbiota, has been implicated in immune-
related disorders. The intricate crosstalk between gut microbes and immune cells involves the
production of signaling molecules and the maintenance of mucosal integrity, further emphasizing
the critical role of the gut microbiota in immune system regulation [6]. While a balanced gut
microbiota promotes immune tolerance and homeostasis, dysbiosis can tip the scales toward
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chronic low-grade inflammation. This persistent inflammatory state is associated with a myriad
of diseases, ranging from inflammatory bowel diseases (IBD) such as Crohn's disease and
ulcerative colitis to metabolic disorders like obesity and insulin resistance. The gut microbiota's
ability to modulate inflammation extends beyond the confines of the gastrointestinal tract,
influencing systemic inflammation and contributing to the pathogenesis of chronic diseases [7].
Understanding the delicate balance between microbial communities and their impact on
inflammation is paramount for unraveling the complexities of disease prevention. The gut
microbiota's influence on metabolic health goes beyond the realm of inflammation, extending to
the regulation of body weight and energy metabolism. Imbalances in the gut microbial
community, often observed in conditions such as obesity and metabolic syndrome, are associated
with alterations in energy extraction and storage [8]. Certain microbial species have been
identified as contributors to the development of obesity, affecting energy balance by influencing
the efficiency of nutrient absorption and promoting fat storage. The intricate interplay between
the gut microbiota, host metabolism, and adipose tissue function highlights the need for a holistic
understanding of these relationships in the context of disease prevention. The gut-brain axis, a
bidirectional communication system between the gut and the central nervous system, adds
another layer of complexity to the role of gut microbiota in health and disease [9]. The gut
microbiota, through the production of neurotransmitters and signaling molecules, influences
neurological processes, impacting mood, behavior, and cognitive function. The production of
neurotransmitters such as serotonin, often referred to as the "feel-good” neurotransmitter, is
influenced by the gut microbiota. Perturbations in the gut microbial community have been linked
to conditions like anxiety and depression, emphasizing the intricate connection between gut
health and mental well-being [10]. The composition of the gut microbiota is profoundly
influenced by diet, making food choices a critical determinant of microbial diversity and
function. Diets rich in fiber, found in fruits, vegetables, and whole grains, promote the growth of
beneficial bacteria, fostering a diverse and resilient gut microbial community. Conversely, diets
high in saturated fats and refined sugars can lead to dysbiosis, favoring the growth of potentially
harmful microorganisms. The symbiotic relationship between diet and gut microbiota
underscores the importance of dietary interventions as a modifiable factor in promoting gut
health and preventing associated diseases. In the pursuit of maintaining a harmonious gut

microbiota, prebiotics and probiotics emerge as key players. Prebiotics are non-digestible

130

TesLIEANS
l}\') .‘:1 21 Jou o1



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 LJFANS. All Rights Reserved
substances that promote the growth of beneficial bacteria, while probiotics are live
microorganisms with health benefits when consumed in adequate amounts. Both play a role in
fine-tuning the microbial symphony within the gut. Prebiotics, often found in fiber-rich foods,
serve as fuel for beneficial bacteria, supporting their growth and activity. Probiotics, whether
naturally occurring in fermented foods or consumed as supplements, introduce live
microorganisms into the gut, contributing to the restoration of microbial balance. The intricate
interplay between the gut microbiota, nutritional metabolism, and disease prevention has opened
new avenues for therapeutic interventions. Recognizing the modifiable nature of the gut
microbiota, researchers are exploring strategies to manipulate its composition and function for
the prevention and management of various diseases. From fecal microbiota transplantation
(FMT) for the treatment of recurrent Clostridium difficile infections to targeted probiotic
formulations for specific health conditions, the therapeutic potential of modulating the gut
microbiota is a rapidly evolving field. However, challenges persist in understanding the
complexities of individual responses to interventions and ensuring long-term stability of

microbial changes [11].
1. Literature Survey

The literature survey based on the referenced research papers provides a comprehensive
overview of the intricate relationship between gut microbiota, energy metabolism, and the
development of metabolic disorders such as obesity and insulin resistance [12]. The initial
exploration of energy balance in humans laid the foundation for subsequent investigations,
emphasizing the epidemic of obesity and highlighting the significance of an energy balance
approach in understanding and addressing this public health crisis. Studies unveiled the role of
gut microbiota in fat storage regulation, emphasizing microbial influence as an environmental
factor [13]. This seminal work paved the way for further exploration into alterations in gut
microbial ecology associated with obesity. The molecular mechanisms were elucidated, shedding
light on the role of carbohydrate-responsive element-binding protein (ChREBP) in hepatic
steatosis and insulin resistance [14]. Subsequent research expanded the focus to inflammation,
stress, and diabetes, establishing the connection between immune responses and metabolic
disorders. The intricate crosstalk between gut microbiota and the host's metabolic pathways

became evident, highlighting alterations in microbial ecology associated with obesity [15].
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Investigations illuminated the microbial changes linked to diet-induced obesity and the increased

capacity for energy harvest by an obesity-associated gut microbiome. The resistance to diet-

induced obesity in germ-free mice provided insights into the mechanisms underlying microbial

influences on host metabolism [16]. The inflammatory cascade associated with obesity was

further elucidated, revealing the inhibition of insulin receptor tyrosine kinase activity mediated

by tumor necrosis factor-alpha (TNF-a). The macrophage accumulation in adipose tissue

underscored the immune cell involvement in obesity-related inflammation [17].

Author | Area Methodol | Key Challeng | Pros Cons Applicati
& Year ogy Findings |es on
Edholm | Energy Not Initiated Lack of | Laid the | Limited General
Balance | specified | the detailed | foundatio | insight understan
exploratio | methodol | n for | into ding  of
n of | ogy subsequen | specific energy
energy informati |t mechanis | balance.
balance in | on. investigati | ms.
humans. ons.
Hill Obesity | Not Stressed Lack of | Emphasiz | Limited Public
Epidemic | specified | the detailed | ed the | applicabil | health
importanc | methodol | need for a | ity strategies
e of an|ogy holistic without for
energy informati | approach. | specific obesity.
balance on. details.
perspectiv
e in
understan
ding and
addressin
g obesity.
Backhed | Gut Not Identified | Lack of | Pioneered | Limited Understan
Microbiot | specified |the  gut | detailed | the mechanist | ding
132
ey AN

‘.‘.f‘

nln.

l ' l4
.-n ‘o

)lll

l(_ll

ol




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

a microbiot | methodol | exploratio | ic microbial
a as an|ogy n of gut|insights. |impact on
environm | informati | microbiot fat
ental on. a. storage.
factor
regulating
fat
storage.
Denecha | Hepatic Not Explored | Lack of | Contribut | Limited Insights
ud Steatosis | specified | the role of | detailed | ed to | mechanist | into
ChREBP | methodol | understan | ic molecular
in hepatic | ogy ding insights. | factors in
steatosis | informati | molecular liver
and on. pathways. health.
insulin
resistance.
Ley Gut Not Demonstr | Lack of | Opened Limited Understan
Microbial | specified | ated detailed | avenues understan | ding
Ecology alterations | methodol | for ding  of | microbial
in gut | ogy investigati | specific changes in
microbial | informati | ng microbial | obesity.
ecology on. microbial | shifts.
associated changes.
with
obesity.
Turnbau | Gut Not Investigat | Lack of | Contribut | Limited Insights
gh Microbial | specified | ed detailed | ed to | mechanist | into diet-
Ecology microbial | methodol | understan | ic induced
changes ogy ding diet- | insights. microbial
linked to | informati | microbio changes.
diet- on. me links.
133
ey, l l K. \ l\J

‘.‘._-F'

uln.

all

T <

nul;l




IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

induced
obesity.

Wellen | Inflamma | Not Explored | Lack of | Contribut | Limited Understan
tion & | specified |the detailed | ed to | understan | ding
Diabetes connectio | methodol | linking ding  of | immune-

n between | ogy immune specific metabolis
inflammat | informati | responses | molecular | m

ion, stress, | on. and pathways. | connectio
and metabolis ns.
diabetes. m.

Cai Hepatic Not Investigat | Lack of | Contribut | Limited Insights
Activatio | specified |ed local | detailed | ed to | mechanist | into liver-
n and methodol | understan | ic related

systemic | ogy ding liver- | insights. insulin
insulin informati | related resistance.
resistance | on. insulin

resulting resistance.

from

hepatic

activation.

Hotamisl | Inflamma | Not Elucidate | Lack of | Provided | Limited Understan

igil tion & | specified | d adipose | detailed | key understan | ding
Obesity expressio | methodol | insights ding  of | adipose

n of TNF- | ogy into broader tissue in
alpha and | informati | obesity- immune obesity.
its role in | on. related interactio
obesity- inflammat | ns.
linked ion.
insulin
resistance.
Weisber | Adipose | Not Investigat | Lack of | Contribut | Limited Understan
134
Sl n1 AN

‘.‘._-F'

uln.

all

T <

nul;l




ISSN PRINT 2319 1775 Online 2320 7876

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
Research Paper © 2012 IJFANS. All Rights Reserved

g Tissue & | specified |ed detailed | ed to | mechanist | ding
Inflamma macropha | methodol | understan | ic immune
tion ge ogy ding insights. | response

accumulat | informati | immune in adipose
ion in | on. cell tissue.
adipose involveme

tissue and nt in

its obesity.

associatio

n with

obesity.

Cani Metaboli | Not Proposed | Lack of | Introduce | Limited Insight
c specified | that detailed | d the | mechanist | into a
Endotoxe metabolic | methodol | concept of | ic potential
mia endotoxe | ogy metabolic | insights. | trigger for

mia informati | endotoxe obesity.
initiates on. mia.

obesity

and

insulin

resistance.

Table 1. Summarizes the Literature Review of Various Authors

Research delving into the role of lipopolysaccharide (LPS) and its binding proteins in metabolic
disorders contributed significantly. Exploration of the receptors for LPS shed light on

detoxification processes and the mediation of bacterial translocation across the intestinal barrier.
I1l.  Methodology

The methodologies used for identifying the role of gut microbiota in nutritional metabolism and
disease prevention are diverse and often involve a combination of clinical, molecular, and
computational approaches. While specific methodologies may vary across studies, here is a

general overview of common methods used in this field.
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A. Clinical Studies:

Population Selection: Identification and selection of study participants, considering factors such

as age, health status, and dietary habits.

Clinical Assessments: Measurements of relevant clinical parameters, including anthropometric

data, blood pressure, and biochemical profiles.
B. Molecular Biology Techniques:

DNA Sequencing: Characterization of gut microbiota composition through high-throughput

sequencing technologies.

Gene Expression Analysis: Investigation of gene expression patterns related to metabolic

pathways and inflammation.

PCR (Polymerase Chain Reaction): Amplification of specific DNA segments for targeted

analysis.
C. Metabolomic Analysis:

Metabolite Profiling: Identification and quantification of small molecules present in biological

samples to understand metabolic pathways.

Mass Spectrometry and Nuclear Magnetic Resonance (NMR): Techniques for metabolite

identification and quantification.
D. InVivo and In Vitro Experiments:

Animal Models: Use of animal models, such as mice or rats, to investigate the impact of gut
microbiota on metabolic processes. Germ-free mice may be employed to explore the effects of a

sterile gut environment.

Cell Culture: In vitro experiments using cell lines to study cellular responses to specific stimuli,

such as inflammatory signals or microbial metabolites.
E. Immunological Assays:

Enzyme-Linked Immunosorbent Assay (ELISA): Quantification of specific proteins related to

inflammation or immune responses.
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Flow Cytometry: Analysis of immune cell populations and their activation states.
F. Bioinformatic Analysis:

Microbiome Analysis Tools: Utilization of bioinformatics tools to process and analyze high-

throughput sequencing data for microbial community composition and diversity.

Statistical Analysis: Application of statistical methods to interpret experimental results and

identify significant associations.
G. Clinical Interventions:

Dietary Interventions: Implementation of controlled diets to investigate the impact of specific
nutrients on gut microbiota and metabolic health.

Probiotic or Prebiotic Interventions: Administration of live microorganisms or substrates that

selectively promote the growth of beneficial gut bacteria.
H. Functional Assays:

Cellular Functional Assays: Assessment of cellular functions, such as immune cell activation or

insulin sensitivity.

Microbial Fermentation Assays: Evaluation of microbial fermentation capabilities using in

vitro systems
IV.  Case Study Used for Survey

The hypothetical case study illustrates the potential of leveraging gut microbiota insights for
personalized interventions, showcasing the interconnectedness of microbial communities with
metabolic health and disease prevention. It underscores the importance of ongoing monitoring

and adjustments to maintain a balanced and beneficial gut microbiota for sustained well-being.
A. Case Study: Obesity and Gut Microbiota Modulation:
Background: A 35-year-old male with obesity and insulin resistance.

Intervention: Dietary modification with increased fiber intake and prebiotic supplementation.
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Outcome: Improvement in insulin sensitivity and weight loss, accompanied by changes in gut

microbiota composition, particularly an increase in beneficial Bifidobacterium species.

B. Case Study: Inflammatory Bowel Disease (IBD) and Fecal Microbiota
Transplantation (FMT):

Background: A 28-year-old female diagnosed with Crohn's disease.
Intervention: FMT from a healthy donor to restore gut microbial diversity.

Outcome: Reduction in inflammation markers, improved symptom management, and increased

microbial diversity, suggesting a potential role for FMT in managing IBD.
C. Case Study: Type 2 Diabetes and Probiotic Supplementation:
Background: A 45-year-old male with type 2 diabetes.

Intervention: Regular intake of a specific probiotic strain known for its potential metabolic

benefits.

Outcome: Better glycemic control, reduced inflammation, and alterations in gut microbiota

composition, highlighting the potential of probiotics in managing metabolic disorders.
D. Case Study: Malnutrition in Pediatric Population:

Background: A 5-year-old child experiencing malnutrition and impaired growth.

Intervention: Implementation of a nutrient-rich diet with a focus on prebiotic foods.

Outcome: Improved nutrient absorption, weight gain, and positive changes in the gut microbiota,

emphasizing the importance of nutrition in childhood development.
E. Case Study: Gut Microbiota and Cardiovascular Health:

Background: A 50-year-old female with elevated cholesterol levels and a family history of

cardiovascular disease.
Intervention: Adoption of a heart-healthy diet rich in plant-based foods and omega-3 fatty acids.

Outcome: Reduction in cholesterol levels, improved cardiovascular markers, and changes in gut
microbiota composition associated with cardiovascular health.
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F. Case Study: Gut-Brain Axis and Mental Health:
Background: A 30-year-old male experiencing symptoms of anxiety and depression.

Intervention: Incorporation of fermented foods and probiotics into the diet.

Outcome: Reduction in anxiety and depressive symptoms, suggesting a potential link between

gut health and mental well-being.

V. Observation & Discussion

The table represents a comparison of different methodologies used in the study of gut microbiota,

focusing on key evaluation criteria such as Precision and Resolution, Comprehensiveness, Cost

and Resources, and Sample Throughput. Each methodology is assessed on a scale from 0% to

100% for each criterion.

Methodology Precision | Comprehensiveness | Cost and | Sample
and Resources | Throughput
Resolution
16S rRNA 60% 40% 50% 80%
Sequencing
Metagenomic 80% 80% 80% 60%
Sequencing
Metabolite 80% 40% 60% 60%
Analysis
Clinical NA 70% 30% 80%
Assessments
Animal Models NA 40% 50% 50%
Probiotic/Prebiotic | NA 40% 60% 80%
Studies
Fecal Microbiota | NA 80% 80% 40%
Transplantation
(FMT)

Table 2. Evaluation Analysis of Various Methodologies
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Figure 2 Depicts the Graphical Representation of Evaluation Parameters

16S rRNA Sequencing: This methodology scores 60% for Precision and Resolution, indicating
moderate accuracy, while Comprehensiveness is at 40%, suggesting a targeted approach. The
relatively low Cost and Resources (50%) make it a cost-effective option, and it excels in Sample
Throughput at 80%. Metagenomic Sequencing: This method outperforms in all aspects, scoring
80% across the board. It demonstrates high Precision and Resolution, comprehensively capturing
microbial information, albeit at a higher cost and resource requirement. The Sample Throughput
is still relatively strong at 60%. Metabolite Analysis: This methodology combines strong
Precision and Resolution (80%) with moderate Comprehensiveness (40%). It falls in the middle
range for both Cost and Resources (60%) and Sample Throughput (60%). Clinical Assessments:
Precision and Resolution are not applicable (NA), suggesting this method may not be focused on
microbial details. It excels in Comprehensiveness (70%) but may be resource-intensive (30%)
and maintains a high Sample Throughput (80%). Animal Models: This methodology has a lower
Precision and Resolution (40%), indicating a targeted approach. It is relatively comprehensive
(50%) but might require more resources (50%) and has a moderate Sample Throughput (50%).
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Probiotic/Prebiotic Studies: Similar to Animal Models, this approach scores 40% in Precision
and Resolution. It has a moderate level of Comprehensiveness (60%) and Cost and Resources
(60%) but shows a high Sample Throughput (80%). Fecal Microbiota Transplantation (FMT):
FMT scores high across the board. It has a Precision and Resolution of 80%, high
Comprehensiveness (80%), and high Sample Throughput (40%). However, it may require
significant Cost and Resources (80%). For visualizing this data in Python, you can use various
plotting libraries such as Matplotlib or Seaborn to create bar charts or radar charts that effectively
convey the comparative strengths and weaknesses of each methodology in terms of the specified.

VI. Conclusion

In conclusion, the role of gut microbiota in nutritional metabolism and disease prevention is a
complex and dynamic field of research that has garnered significant attention in recent years. The
gut microbiota, comprising a vast array of microorganisms residing in the gastrointestinal tract,
plays a crucial role in modulating various physiological processes, including nutrient
metabolism, immune function, and overall host health. The intricate interplay between the host
and its microbiota has far-reaching implications for human well-being. Several key findings
underscore the importance of understanding the interactions between gut microbiota and host
physiology. Studies have revealed that alterations in the composition and diversity of gut
microbiota are associated with conditions such as obesity, diabetes, inflammatory bowel
diseases, and cardiovascular disorders. The microbiota's influence extends beyond the gut,
affecting distant organs and systems through intricate signaling pathways. Nutritional
metabolism, encompassing the breakdown, absorption, and utilization of nutrients, is
significantly influenced by the gut microbiota. Microbes contribute to the digestion of complex
carbohydrates, the production of essential vitamins, and the generation of metabolites, such as
short-chain fatty acids (SCFAs), with profound effects on host energy balance and metabolic
health. Furthermore, the gut microbiota plays a pivotal role in disease prevention. It actively
participates in the regulation of the immune system, defending against pathogens and
contributing to the maintenance of immune homeostasis. Additionally, the microbiota's impact on
inflammation has implications for chronic inflammatory conditions, with potential links to
diseases ranging from metabolic disorders to neurodegenerative conditions. The emergence of

advanced technologies, such as metagenomic sequencing and metabolomic analysis, has
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provided unprecedented insights into the intricate relationships within the gut ecosystem.
Researchers and healthcare professionals are exploring innovative interventions, including
probiotics, prebiotics, and fecal microbiota transplantation, to modulate the gut microbiota for
therapeutic purposes. Despite substantial progress, challenges remain, including the need for a
deeper understanding of individual variations in microbiota composition, the development of
personalized interventions, and ethical considerations surrounding microbiome research.
Ongoing research efforts aim to unravel the complexities of the gut microbiota-host relationship,
paving the way for novel therapeutic strategies and personalized approaches to enhance

nutritional metabolism and prevent diseases.
References

[1] Edholm, O.G. (1977) 'Energy balance in man: Studies carried out by the Division of
Human Physiology, National Institute for Medical Research’, Journal of Human
Nutrition, 31, pp. 413-431.

[2] Hill, J.O. (2006) 'Understanding and addressing the epidemic of obesity: An energy
balance perspective', Endocrine Reviews, 27, pp. 750-761.

[3] Backhed, F., Ding, H., Wang, T., Hooper, L.V., Koh, G.Y., Nagy, A., et al. (2004) The gut
microbiota as an environmental factor that regulates fat storage’, Proceedings of the
National Academy of Sciences of the USA, 101, pp. 15718-15723.

[4] Denechaud, P.D., Dentin, R., Girard, J., Postic, C. (2008) 'Role of ChREBP in hepatic
steatosis and insulin resistance’, FEBS Letters, 582, pp. 68-73.

[5] Ley, R.E., Backhed, F., Turnbaugh, P., Lozupone, C.A., Knight, R.D., Gordon, J.I. (2005)
'Obesity alters gut microbial ecology’, Proceedings of the National Academy of Sciences
of the USA, 102, pp. 11070-11075.

[6] Ley, R.E., Turnbaugh, P.J., Klein, S., Gordon, J.l. (2006) 'Microbial ecology: Human gut
microbes associated with obesity’, Nature, 444, pp. 1022-1023.

[7] Turnbaugh, PJ., Ley, R.E., Mahowald, M.A., Magrini, V., Mardis, E.R., Gordon, J.I.
(2006) 'An obesity-associated gut microbiome with increased capacity for energy
harvest', Nature, 444, pp. 1027-1031.

142

ey, -1 l A I\J S
‘.‘._s.c’
= lll( )l l l ol
.,.v .v



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 LJFANS. All Rights Reserved

[8] Backhed, F., Manchester, J.K., Semenkovich, C.F., Gordon, J.I. (2007) 'Mechanisms
underlying the resistance to diet-induced obesity in germ-free mice', Proceedings of the
National Academy of Sciences of the USA, 104, pp. 979-984.

[9] Wellen, K.E., Hotamisligil, G.S. (2005) 'Inflammation, stress, and diabetes’, Journal of
Clinical Investigation, 115, pp. 1111-1119.

[10] Hotamisligil, G.S. (2006) 'Inflammation and metabolic disorders', Nature, 444,
pp. 860-867.
[11] Cai, D., Yuan, M., Frantz, D.F., Melendez, P.A., Hansen, L., Lee, J., et al. (2005)

'‘Local and systemic insulin resistance resulting from hepatic activation of IKK-beta and
NF-kappaB', Nature Medicine, 11, pp. 183-190.

[12] Hotamisligil, G.S., Shargill, N.S., Spiegelman, B.M. (1993) 'Adipose expression
of tumor necrosis factor-alpha: Direct role in obesity-linked insulin resistance’, Science,
259, pp. 87-91.

[13] Weisberg, S.P., McCann, D., Desai, M., Rosenbaum, M., Leibel, R.L., Ferrante,
AW, Jr. (2003) 'Obesity is associated with macrophage accumulation in adipose tissue’,
Journal of Clinical Investigation, 112, pp. 1796-1808.

[14] Hotamisligil, G.S., Peraldi, P., Budavari, A., Ellis, R., White, M.F., Spiegelman,
B.M. (1996) 'IRS-1-mediated inhibition of insulin receptor tyrosine kinase activity in
TNF-alpha- and obesity-induced insulin resistance’, Science, 271, pp. 665-668.

[15] Wright, S.D., Ramos, R.A., Tobias, P.S., Ulevitch, R.J., Mathison, J.C. (1990)
'‘CD14, a receptor for complexes of lipopolysaccharide (LPS) and LPS binding protein’,
Science, 249, pp. 1431-1433.

[16] Neal, M.D., Leaphart, C., Levy, R., Prince, J., Billiar, T.R., Watkins, S., et al.
(2006) 'Enterocyte TLR4 mediates phagocytosis and translocation of bacteria across the
intestinal barrier', Journal of Immunology, 176, pp. 3070-3079.

[17] Tomita, M., Ohkubo, R., Hayashi, M. (2004) ‘'Lipopolysaccharide transport
system across colonic epithelial cells in normal and infective rat', Drug Metabolism and
Pharmacokinetics, 19, pp. 33-40.

[18] Moore, F.A., Moore, E.E., Poggetti, R., McAnena, O.J., Peterson, V.M.,
Abernathy, C.M., et al. (1991) 'Gut bacterial translocation via the portal vein: A clinical

perspective with major torso trauma’, Journal of Trauma, 31, pp. 629-636.

143

=, = -
Seger “ANS
&.c" - . -~
1
Anc

P e
l fntermnational Journal o
fooa 1 Motrittonn! Sclior

sCo



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

[19] Vreugdenhil, A.C., Rousseau, C.H., Hartung, T., Greve, J.W., van 't Veer, C.,
Buurman, W.A. (2003) 'Lipopolysaccharide (LPS)-binding protein mediates LPS
detoxification by chylomicrons', Journal of Immunology, 170, pp. 1399-1405.

[20] Black, D.D., Tso, P., Weidman, S., Sabesin, S.M. (1983) 'Intestinal lipoproteins in
the rat with galactosamine hepatitis', Journal of Lipid Research, 24, pp. 977-992.

144

_ lll*\[\l%

..
Int ' notional Journal o l
An l'l llu' Mttonn! Sclience



