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The human microbiome

The importance of commensal microbiota that colonises the skin, gut and mucousal
surfaces of the human body is being increasingly recognised through a rapidly 
expanding body of science studying the human microbiome.

New scientific literature regarding the microbiome has recently increased, with more 
than 90% of nearly 4000 articles indexed by PubMed being produced in the last 5 
years.

The most radical change is realisation of the fact that the microbes which inhabit our 
body supply crucial ecosystem services that benefit the entire host microbe system.

This includes production of important resources, bioconversion of nutrients and 
protection against pathogenic microbes. Hence they are key to maintaining 
homeostasis and maintaining health and in treatment of chronic diseases



The human microbiome

Microbiome refers to the total amount of microogranisms, including the 
genetic material which is in contrast to the term microbiota, which is 
essentially the microbial population.

The average human has 100 trillion microbes in the gut, which is 10 x more 
than the cells in the human body.

The number and variety of the bacteria exponentially increases from the 
proximal to distal gastrointestinal tract, with the colon harbouring most of 
the gut microbiota.

The human microbiome has coevolved with humans through the millennia, 
with specific communities of microbes occupying specific anatomical niches 
within the human body



The human microbiome

The microbial diversity within specific locations will differ amongst people, 
as well as variations in hygiene, social behaviour and genetics. They will also 
differ at different time points, in the same location and person owing to 
environmental changes 

The metabolites produced by the gut bacteria enter the blood stream by 
absorption and enterohepatic circulation

Commensal bacteria will produce metabolites with a positive effect on the 
host, including anti-inflammatory and antioxidant activity, regulation of gut 
bacteria function and production of vitamins and energy sources



The human microbiome

The establishment of the gut microbiota starts at birth and infants continue to 
introduce new flora through routine activities with other humans including 
feeding and play, resulting in the establishment of the gut microbiome in the skin, 
gut and mucousal surfaces

 It reaches maximum diversity  at adolescence, remains stable until the later 
stages of life when it becomes less diverse with less stability in elderly individuals

The 4 predominant bacterial phyla in the gut are Firmicutes, Bacteroidetes, 
Actinobacteria and Proteobacteria, followed by archaea, viruses and fungi

Several aspects of life in the modern society, such as sanitation, vaccination , 
antimicrobials and dietary changes have profound long lasting effects on the 
microbiome, and impact on various disease conditions.
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“The disruption of gut  
microbiota has been implicated  
in many conditions anddiseases,  
including obesity, inflammatory  
bowel disease, irritable bowel  
syndrome, type 2 diabetes, and  
colorectal cancer.”

“As we gain a deeper  
understanding of the specific  
relationships between the gut  
microbiota and disease, we  
expose potential therapeutic  
targets. Intelligent modulation  
of the intestinal communityis a  
topic that had gained  
considerable interest and has  
the possibility to be extremely  
beneficial for human health.”



“While some results related to  
dysbiosis in IBD are different  
between studies owing to variations  
of sample type, method of  
investigation, patient profiles, and  
medication, the most consistent  
observation in IBD is reduced  
bacterial diversity, a decrease of  
Firmicutes, and an increase of
Proteobacteria.”

“A number of trials have shownthat  
therapies correcting dysbiosis,  
including fecal microbiota  
transplantation and probiotics, are  
promising inIBD.”



“A. muciniphila is inversely  
associated with obesity,  
diabetes, cardiometabolic  
diseases and low-grade  
inflammation.”

“Nowadays, A. muciniphila is  
widely considered as a novel  
potential candidate to improve  
metabolic disorders associated  
with obesity, diabetes, liver  
diseases and cardiometabolic  
disorders. Indeed, its  
administration has been shown  
to profoundly reduce the  
development of suchdiseases.”



“The abundance of F. prausnitzii  
was decreased in IBD patients  
compared with healthy  
controls.”

“In summary, ourmeta-analysis  
and systematic review suggest  
a possible protective benefitof
F. prausnitzii against the  
development of IBD.Therefore,  
further treatment such as  
probiotics or prebiotics to  
increase the levels of F.  
prausnitzii in IBD are lead to
attempts.”



“Three studies now  
characterize how gut  
epithelial barrier  
dysfunction is involved in  
IBD, autoimmunedisease,  
and systemicinfection.”

“Pathogenic bacteria can  
induce intestinal barrier  
defects and translocate to  
lymph nodes and liver,  
triggering systemic  
autoimmune disease,such  
as systemic lupus
erythematosus (SLE).”



“The results show  
that intestinal  
mucosaldysfunction  
characterized by an  
increased  
translocation of  
gram-negative  
bacteria (leaky gut)  
plays a role in the  
inflammatory  
pathophysiology of  
depression.”



“In the pathophysiology of  
GERD, abnormal exposure of the  
esophagus to luminal contents  
leads to chronic mucosal  
inflammation that is  
characterized by the release of  
IL-8 specifically, as well as other  
proinflammatory mediators,  
from the esophagealmucosa.”

“Hydrogen ions and gastric  
pepsin exert a corrosive effect  
on the surface of the  
esophageal mucosa and  
degrade junctional proteins,  
thereby destroying epithelial  
barrier function with the  
consequent induction of  
intramucosal inflammation.”



“Early HIV infection is  
consistently associated with a  
rapid, dramatic, and largely  
irreversible depletion of mucosal  
CD4+ memory T-cells,  
particularly those expressing the  
HIV coreceptor CCR5.”

“In conclusion, further studies  
are needed to solve thecomplex  
riddle of how the interaction  
between primate lentiviruses  
and the host mucosal immune  
system leads to the severe  
mucosal immune dysfunction  
associated with progression to  
AIDS.”
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THE METABOLIC S Y N D R O M E

Heart Disease Lipid Problems Hypertension Type 2Diabetes

Non-Alcoholic Fatty
Liver Disease

CancerDementia Polysystic Ovarian
Syndrome

METABOLIC ENDOTOXEMIA AND ELEVATED LPS IN  
DISEASE





“The present data suggest that an  
increased JNK activity in the  
hypothalamus underlies the 
development of insulin resistance 
during prolonged exposure to  
endotoxins. Our study reveals that  
weight gain is not mandatory for  
the development of hypothalamic  
insulin resistance and the blockade 
of proinflammatory pathways 
could be useful for restoring the  
insulin signaling during prolonged  
low-grade inflammation as seen in  
obesity.”



Conclusion: “Our results  
suggest that a high  
postprandial endotoxemia  
precedes the development  
of T2DM. Our results also  
showed the potential use  
of LPS plasma levels as a  
biomarker predictor of
T2DM development.”





“Intestinal disorders often occur in cancer patients, in association with  
body weight loss, and this alteration is commonly attributed to the  
chemotherapy. Here, using a mouse model of cancer cachexia induced  
by ectopic transplantation of C26 cancer cells, we discovered a  
profound alteration in the gut functions (gut permeability, epithelial  
turnover, gut immunity, microbial dysbiosis) independently of any  
chemotherapy. These alterations occurred independently of anorexia  
and were driven by interleukin 6.”

“The translational value of our findings was evaluated in 152 
colorectal and lung cancerpatients with or without cachexia.  
The serum level of the lipopolysaccharide binding protein,  
often presented as a reflection of the bacterial antigen load,  
was not only increased in cachectic mice and cancer patients,  
but also strongly correlated with the serum IL-6 level and  
predictive of death and cachexia occurrence in these patients.

Altogether, our data highlight profound alterations of the  
intestinal homeostasis in cancer cachexia occurring  
independently of any chemotherapy and food intake  
reduction, with potential relevance in humans. In addition,  
we point out the lipopolysaccharide-binding protein as a  
new biomarker of cancer cachexia related to gut dysbiosis.”



LPS can migrate to the blood-brain barrier and cause inflammation along
with inhibition of dopamine receptors.

Inflammation in the blood brain barrier leads to cognitive decline.

LPS can get into the amygdala and hippocampus which disrupts memory function.

Elevated LPS in sensory neurons in the dorsal root stimulate nociceptors.

Intra-cranially LPS causes microglial activation and neuronal loss.

CONDITION

Leptin Resistance

Chronic Constipation

Mood and Appetite Disorders

Depression

Cognitive Decline

Loss of Memory and Recall

Depression

Anorexia Nervosa

Anxiety

Chronic Pain

Parkinson’s

Hypogonadism (low testosterone)

Autoimmunity

MECHANISM

LPS enters and causes inflammation in the enteric nervous system leading  
to a disruption in the gut-brain axis of communication.

LPS enters the enteric nervous system and causes disruption in signals for  
gastric emptying and bowel motility.

LPS disrupts ghrelin function which has a direct impact on appetite and mood.

LPS can increase the turnover of serotonin in the synapse and CNS reducing  
the concentration in those regions.

The reduction of serotonin in the synapse and CNS is proposed as a possible  
mechanism for anorexia.

LPS disrupts key communication between the hypothalamic-adrenal-pituitary axis  
thereby increasing the expression of corticosteroid releasing hormone.

Increased circulating LPS and the subsequent chronic immune activation  
has feedback inhibition of testosterone production. GELDING theory.

Chronic activation of the innate immune system in various tissues leads to  
the by-stander effect where self-tissues inadvertently become targeted by  
the immune system.
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TOTAL GUT RESTORATION

Understanding the pathophysiology of the gut andmicrobiome’s involvement  
in disease causation and progression, is paramount to treating the  
conditions.

Diseases are quite varied and yet the gut associated dysfunctions are  
essentially the same.

This means that there can be some degree of uniformity in baseline  
treatment of various conditions like autoimmune disease,cardiometabolic  
syndrome, depression, IBD, reflux,etc.

Strategically addressing dysfunctions in the microbiota, the mucosalimmune  
response and barrier structures can prove to be highly effective in treating a  
variety of chronicillnesses.

The same treatment can be preventative for numerousconditions.


