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58 %% (Enteric Nervous System)

The Brain in Your Gut

The gut's brain, known as the enteric

nervous system, is located in sheaths of \ - Mesentery

tissue lining the esophagus, stomach, 5, 1 : Attaches the

small intestine and colon. < bowel to the
body wall and

SMALL INTESTINE CROSS SECTION contains major
arteries, veins,
lymphatics and

external nerves.

Submucosal pl.xus ...................... teeans
Layer contains sensory
celis that communicate
with the myenteric plexus
and motor fibers that
stimulate the secretion of
fluids into the lumen. ¥

" Nesssaessessrescaseransd

Myenteric plexus
Layer contains the
neurons responsible
for regulating the
enzyme output of
adjacent organs.

Lumen NO NEIVES wuimmsismsmsarsnnes S
actually enter this area, N
where digestion occurs. The

brains in the head and gut have

to monitor conditions in the lumen
across the lining of the bowel.

Source: Or. Michae! 0. Gershon, Columbia University
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GUT-BRAIN AXIS

Cingulate Cortex
Fornix
Thalamus

Stress & Limbic Stria Terminalis
Emotions > System ™| Mamlllaéye s{i?;,

Olfactory Bulb
Amygdala
Hippocampus

= @

Sympathetic

7 :
/ Ganglia
Spinal

\Area Postrema A
Cord

Vagus Nerve

5-HT Cytokines  Bacterial Afferent Adrenergic
028 0%o Molecules Nerve Gell of Nerve
°©  (fatly acids, GABA, Vagus Nerve

5-HT precursors) or Spinal Cord
Entero DC o%0 :
o

Endocrine \,

ﬂce” BCell e =S
m P g\ o
| - ~ £ M'ibgg[)?gta £ /J Noradrenaline
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Science News from research organizations

Early gut bacteria regulate happiness

Date: June 12, 2012
Source:  Alimentary Pharmabiotic Centre - University College Cork

Summary:  Scientists have shown that brain levels of serotonin -- the 'happy hormone' -- are regu-
lated by the amount of bacteria in the gut during early life. The research shows that nor-
mal adult brain function depends on the presence of gut microbes during development.
Serotonin, the major chemical involved in the regulation of mood and emotion, is altered
in times of stress, anxiety and depression and most clinically effective antidepressant
drugs work by targeting this neurochemical.

share: W9 ®P in

RELATED TOPICS FULL STORY
Health & Medicine UCC scientists have shown that brain levels of
> Psychology Research serotonin, the 'happy hormone' are regulated by the

amount of bacteria in the gut during early life. Their
research is being published June 12 in the interna-
tional psychiatry journal, Molecular Psychiatry.

> Brain Tumor

> Ulcers

Mind & Brain
This research shows that normal adult brain function depends on
» Disorders and Syndromes e presence of gut microbes during development. Serotonin, the
> Brain Injury major chemical involved in the regulation of mood and emotion, is
altered in times of stress, anxiety and depression and most clini-
> Brain-Computer Interfaces ¢y effective antidepressant drugs work by targeting this

nalirarhaminal
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(Gut—Brain Axis)

s NIH Public Access

& Author Manuscript
HEN

Published in final edited form as
Brain Behav Immun. 2008 March ; 22(3): 354-366

Campylobacter jejuni infection increases anxiety-like behavior in
the holeboard:

possible anatomical substrates for viscerosensory modulation of exploratory behavior

Lisa E. Goehler?, Su Mi Park?, Noel OpitzC!, Mark Lyte®C, and Ronald P.A. Gaykemad
aDepartment of Psychology. University of Virginia, Charlottesville, VA 22904

jduosnuepy Joyiny vd-HIN

bDepartment of Pharmacy Practice, School of Pharmacy, Texas Tech University Health Sciences Center,
Lubbock, TX 79430

CMinneapolis Medical Research Foundation, Minneapolis. MN 55404
dDepartment of Veterinary and Biomedical Sciences, University of Minnesota-St. Paul, St. Paul, MN 55108
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Perturbation of the enterobacterial microflora detected by molecular analysis
September 1999

Microbial Ecology in Health and Disease 11(3)
DOI:10.3402/mehd.v11i3.7902
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Clindamycin-induced enrichment and long-term persistence of resistant Bacteroides spp.
and resistance genes

Journal of Antimicrobial Chemotherapy, Volume 58, Issue 6, December 2006, Pages
1160-1167, https://doi.org/10.1093/jac/dkl420
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Antibiotic-induced psychosis: a link to D-alanine?
DOI: 10.1016/j.mehy.2010.07.021
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WebMD & U

* Fluoroquinolones are a class of antibiotics approved to treat or prevent
certain bacterial infections. The fluoroguinolone antibiotics
include ciprofloxacin (Cipro), gemifloxacin (Factive), levofloxacin(Levaquin), moxifl
oxacin (Avelox), and ofloxacin (Floxin).

 However, some people who take these medicines may develop disabling and
potentially permanent side effects of the tendons, muscles, joints, nerves,
and central nervous system. A person can experience more than one of these
side effects at the same time.

* The U.S. Food and Drug Administration (FDA) advises against usin
fluoroquinolone antibiotics for the treatment of three common infections:
acute sinusitis, acute bronchitis, and urinary tract infections (UTI) without
complications. The agency made this decision because the chances of serious
side effects outweigh the benefits for most people.

* The FDA says it’s OK to use fluoroquinolones for other serious infections or for
patients who have no other choice of treatment. This might include patients with
gllergles to other antibiotics or infections caused by hard-to treat, resistant

acteria.
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Oral Administration of Lipopolysaccharides for the Prevention of Various Diseases: Benefit and
Usefulness

HIROYUKI INAGAWA, CHIE KOHCHI and GEN-ICHIRO SOMA
Anticancer Research July 2011, 31 (7) 2431-2436;

o LML, LPSHMEARIZEBRATSHE., BILLREZSISECITIERAMN
Hd
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Microbiome-Derived Lipopolysaccharide Enriched in the Perinuclear Region of Alzheimer’ s
Disease Brain

DOI: 10.3389/fimmu.2017.01064
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Diseases strongly linked to Glyphosate

According to Dr. S. Seneff, research scientist at MIT, glyphosate is possibly "the most
important factor in the development of multiple chronic diseases and conditions that
have become prevalent in Westernized societies,” including but not limited to:

Gastrointestinal
diseases such as
inflammatory bowel
disease, chronic
diarrhea, colitis and
Crohn's disease

Allergies

Cardiovascular disease

Depression

Cancer

Infertility

Alzheimer’s disease

Parkinson’s disease

Multiple sclerosis

ALS




fii & M HEE DR EE R

c INAMBEIES . 25% 0 535% D TR IEMIKICL > TEHESINS
AL TEWMGES X, TDHEEENENT S
T DR, RN HE
LIS
« AR TE. TEMADBENMET I HE. MBEEDIFA—ILA
NEE(Z155
fER.IEMEE. 1R BEREIEEOT LS
« ERFBHDRIE) RVIE, Z5THEWNT IIL—T D2EM 5315
ThHd




fidi & M #EE D

BEICEZLDaILFY

Z(TXIHEH-TLVS
WBE|GZIILFY—ILIE, BEDHEEZTETIES

BEILEEICEATAEBELSNIE, LTV
Al DHEEN DD

ARUVEE R

IWDZBELIHY. ANLRADEES

LD 5 i) X L%

BEOHEMNMETIDE. LTV —IILOBEIFILELD W

MIEED

AT

nFEEIFO—)LA

A

BEOBEENMET I 5L, JILFY—ILHE

3] s

BRFICEEDMHTS



fii & M #EfE D RUEE R

The effects of circulating glucose on the brain at an early stage of damage

'y
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Circulating
Concentration
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Hours

Sedentary behavior as a risk factor for cognitive decline? A focus on the influence of glycemic control in
brain health DOI: 10.1016/j.trci.2017.04.001
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Sedentary behavior as a risk factor for cognitive decline? A focus on the influence of glycemic control in
brain health DOI: 10.1016/j.trci.2017.04.001
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Metformin Use Is Associated With Slowed Cognitive Decline and Reduced Incident Dementia in
Older Adults With Type 2 Diabetes: The Sydney Memory and Ageing Study
DOI: 10.2337/dc20-0892

Berberine Improves Cognitive Impairment by Simultaneously Impacting Cerebral Blood Flow and
B-Amyloid Accumulation in an APP/tau/PS1 Mouse Model of Alzheimer’s Disease
DOI: 10.3390/cells10051161
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 Berberine combined with stachyose induces better glycometabolism

than berberine alone through modulating gut microbiota and
metabolomics in diabetic mice
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