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The Role of microbiota in
health and disease

{ = Genetics,
Gut microbiome Univeaiihy diet. \
homeostasis Unhealthy lifestyle habit,
Stress, ...

Gut microbiome
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Low microbiota
load and diversity

Stomach
(101=103 cfu/mL)

Yeast, Streptococcus, Staphylococcus,
Lactobacillus, Enterobacteriaceae

Small intestine
(Duodenum)
(101-103 cfu/mL)
Yeast, Streptococcus,

Staphylococcus, Lactobacillus,
Enterobacteriaceae

Small intestine
(Jejunum/lleum)
(104 =107 cfu/mL)

Lactobacillus, Steptococcus,
Bacteroides, Enterobacteriaceae,
Bifidobacterium, Fusobacteriota
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= Rectum
Caecum

]

]

]
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High microbiota
load and diversity

The load and diversity of microbiota

in different parts of the digestive tract



o ?
Food

intake

Congnitive
behavior

Parkinson's
Disease

Happyniess
Stress

Social
interation

fi




% % Y

Probiotics

Run Hiking Lifting weights : Health products Yogurt Pickle
% The microbiota in the gut is
in a dynamic balance state
Gut-micrnhinta
Cognition Emotion
® | - T X &
Perception  Memory Thinking Anxious Happy Sad




/"Po%stbiotit_:né'\
% 2 AL TYI\

Inanimate microbes
Microbial ;| Microbial

/

\ Lifestyle /

/

Factors affecting the health of the gut-brai



Prudent Diet ﬂ

SCFAs
BAs —_—
Trp
Phytochemicals Di ” f
Omega-3 fatty acids tversity
High dietary fiber . . 3 : ;
Microbiota accessible Beneficial bacteria Microbiota metabolites Decreased risk of obesity and
carbohydrates obesity-related metabolic
Prebiotics Opportunistic bacteria ‘ disorders
Western Diet
SCFAs

BAs il

= e

_ Diversity ‘
High sugar
High fat ficial . T tabolit
Fliak it peotein Beneficial bacteria ‘ icrobiota metabolites ‘ : _
Low dietary fiber Increased risk of obesity and
Opportunistic bacteria t obesity-related metabolic
disorders

The impact of a healthy diet on microbiota and the modification of ob
and metabolic disorder
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Gut microbiome

SIRT1{ SREBP2{
Liver enzymes| Fibrosis]
Score of steatosis|

Lobular inflammation |
Hepatocyte ballooning|
NAFLD activity score]
Portal inflammation|

Lactobacillus
| paracasei
D3-5 strain

Lipid oxidation]

Energy expenditure Diamine oxidase 1 ) 8

Insulin resistance [ \ S
Total cholesterol | 1 - ’ Q ' J\ [« ] o [+] |
Triglyceride| ) \ / [+] ' \
Low density lipoprotein | = \ [+ ] [«] Muc2?
: oo L e
S | ‘ L ‘Goblet cell = ‘

Lab4b px.‘nhT:tic cnnsnrti;:;
>
| @ i\
‘2®@ |

®e®e ¥
IL18
L] a AlsHTy © Ny NLR%’ML
. A AT [LZ;, NLRP1b|
; 7, _,
T : :
Synaptic plasticity O . “ ;[:; caspase-1]
Dendrite spine density? Crh‘-rl- Crh2e Mrl)| S 29 / & [Lﬂ»ul
CPLX2. GRIAL? i ,
] 4 | a1y 7 L
000 e .
°
| | > e \ 4 LN .
| | & - v 000 \
I 4 / + \A & T A
’ [/ @ A A : 9
A - | ‘ / { AL ‘A 5 P
Adrenalinet” 0 “ A

= ‘ I ©q __
Adrenal gland = & . Indoleamine dioxygenase| >

0% all bo

The impact of
fermented f

& and pr



Incretin secretion

GLP-1 secretion

Number of

enteroendocrine
cells

Enteroendocrine cell
differentiation
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Prebiotic/probioticintervention

Gut microbiota
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SCFA production

Intestinal
gluconeogenesis

Gut wall integrity

GLP-1 secretion

B cell function and
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\ insulin secretion /
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Bile acid
metabolism

* Chemical diversity of
bile acid pool

* FXR and TGRS
metabolic signaling

* FGF19 secretion

X

Improved host glycemic control
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Adipose tissue
regulation

LPS-induced
inflammation

White adipose tissue
browning




Betaproteobacteria Lactobacillus

Brevibacterium Bifidobacterium
Enterococcus Faecalibacterium LPS 1~

Fibrobacteres Firmicutes:Bacteroidetes

Oxidative stress T

* Pro-Inflammatory

cytokines

* Inflammation P

Gut permeability T

\ Insulin resistance 1 /
( LPS ¢ \

* Oxidative stress J,

* Pro-Inflammatory
cytokines J,

| Gut Eubloats * Inflammation J,

* Gut permeability J
Betaproteobacteria Lactobacillus

Brevibacterium Bifidobacterium Gut mobility P
Enterococcus Faecalibacterium
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The impact of
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Effects of Synbiotics on the gut
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Non-obese Healthy--»The microbe-gut-brain axis->Damaged
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Microbiota composition in different regions
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Patients with severe
mental disorders who

jained more than 10%
of their predrug weight.
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The effect of probiotics on modifying meta
parameters
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Disrupted Gut-Liver Axis
in Type 2 Diabetes
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Pancreatic-
intestinal
axis
dysfunction
in the
development
of diabetes

| Dysbiosis |

4 Insulin Sensibility
4 Insulin Resistence

1+ Permeabiity
1 Bacterial Translaction
T LPS

4 GLP1 1T IL-6
T TNF-a T HbA1C

4 IL-10 § SCFAs

Homeostasis
T Insulin Sens
T Insulin Resi

4 Permeabiity
J Bacterial Translaction
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Gastrointestinal
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Inflammatory

bowel disease
Crohn's disease

Ulcerative colitis

Heart disease

Hypertension
Atherosclerosis

Cancer
Lung cancer

Colorectal cancer
Pancreatic cancer

Oral cancer

Liver disease

Cirrhosis
epalitis

Respiratory

disease
Asthma

Bronchilis

hronic kidney
disease

Diabetes Brain
Type1 disorders
Parkinson's disease
Typa2 s . = =
Alzheimer's disease
Gestational

Depression



|Pneumonial

Asthma

Obstructive
Pulmonary
Diseases

Lung Cancer

| Encephalitis |

Psychiatric
disorders

Gut-

- Brain

AXxis

Neurodegenerative
disorders

T2 Diabetes

Meta-
bolism

Heart Failure

Atherosclerosis
and
Thrombosis

Acne Vulgaris

| Skin Cancerl

Obesity

Mitochondrial

Dysfunction

The impact of intestinal dysbiosis on various body

related diseases
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lactobacillus spp.

o oleo o000 0 0l
D | | \ | | cell layer
Metabolites ® 9 Activated immune
..:. SCFAs,TMAO,LPS, o ®®.° components
: GABA, 5-HT,IGF-1 | (cytokines, immune cells)
Blood and
Enter circulation Lymphatic

circulation

Reach different organs

Gut-Brain axis Gut-Lung axis Gut-Heart axis Gut-Liver axis Gut-Bone axis

o

= ‘;..- v Activated T cells
; LPS
SCFAs TMAO
SCFAs
LES FFAs levels, GLUT-4

e

. IL-1B, TNF-a,IFN-v, transporters Activated osteoblast
Activated brain microglia Feade siille MCP-1, TC, TG, LDL and osteoclast cells

cells and astrocytes e l Wnt10b IL-17,

I IL-10 TGF-B l signaling | TNF-a

IL-6, TNF-a
Reduce ~ Reduce Increase Bone
’Rﬁduce " I Beft:lluce " iR ereast et Lipid accumulation resoption
neurcintiammaton ung intTiammaton H H F

g9 and inflammation and formation

inflammation . . :
in adipose tissues

The effect of Lactobacillus on various axes of tk



!actobacillus spp

NF-kB

L. rhamnosus GG MAPKs
L. casei Shirota STATs

Intestinal
cell layer

Dendritic cells

| ® @

Human Intestine . NK cells Macrophages
Naive T cells l l
L reuteri ~ FN-¥ 1) @O
L. ac.-'qopp.-'lus [&]
t' :g::::fm Increase anti-inflammatory

cytokine release

Tl aubsets z ° .,7 T?gmpa The effect of
T T

probiotics such as
Lactobacillus on

. IFN-y IL-4 IL-17  IL-10
Cytokines L2 L5 IL-22 TGF-p
TNF-a IL-13 GM-CSF

intestinal factors



Lumen

Outer mucus layer

Inner mucus layer
(protected zone)

Epithelial cells

Healthy barrier
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desmosomes, adherent junction,




Schizophrenia
Mood disorders
Autism spectrum disorders
Parkinson's disease
Alzheimer's disease
Obesity

-
R,
.\

Gut-brain axis Osteopenia

Osteoporosis

Chronic lung diseases :
Low bone mineral mass

Food intake:

~ Other disorders connected to
microbiota:
- Dietary fiber E5 Y P
Calaries ~—p Microbiota alterations _ | — Gitabetes mellitii
- Probiotic supplementation - Cancer
- ?angpar.tlcles - Chronic kidney disease
- A(ziij[i[li(:rtefs | - Cardiovascular diseases

Inflammatory bowel diseases
Functional GI disorders (IBS)
Chronic liver diseases

Nutritional factors affecting microbiota and dysbiosis-

related disorders
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Probloﬂcs Prebiotics

Fermented
Veggies
Miso Soup

Broccoli

Banana
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Legumes

Yogurt

wberry
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weight reduction was intensified by using probiotic preparations
prebiotics (symbiotic), diet, and physical activity




Lactobacillus Effect on reducing
gasseri belly fat

Effective .

. Lactobacillus Decreased appetite and
bacteria improved digestion
for

treati ng Bifidobacterium Redqce inflammation
. brevi and increase
obesity

metabolism

Saccharomyces Improve digestive health
and reduce bloating

boulardii




Probiotics

L . Prebiotics

—

A4 Synbiotics

_
-
MULTIPLE EFFECTS
4 Glucose uptake W Glucose secretion
W Lipoprotein secretion
Thiz meta-analysis of 2086 randomised participants with diabetes

4 HDOL-cholesteral W Fasting blood glucose W Tracylglycerols
4p LDL-cholestero W Total cholesterol W Insulinaemia
¢ Ho
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Infertility, cervical cancer,

postmenopausal
osteoporosis, PCOS,
endometriosis

Acne, atopic dermatitis,
psoriasis, rosacea,
aging, wrinkles

Pain, urinary tract
infection, cancer

Impairment, frailty,
sarcopenia, atrophy,
muscle wasting

Hypertension, CVD,
atherosclerosis,
thrombosis, heart failure

Osteoporosis, altered bone
remodeling, demineralization,

osteopenia,
osteoarthritis

ryy

Organ

Reproductive

system

Bladder

' A

Muscles \
.

Heart

W

Bones

w1

Inflammation, fibrosis,
cirrhosis, HCC, MASLD/MASH

N

dysfunctions associated

with gut dysbiosis /

Liver

1

Hormonal disorders, metabolic

Endocrine changes, behavioral changes,
/ altered host immune responses
system
S Diabetes, pancreatitis,

— N

Pancreas

atrophy, cancer

Asthma, chronic obstructive
pulmonary disease, cancer

Depression, anxiety, schizophrenia
stress, cognitive decline, autism, IBD,
obesity, Parkinson’s disease,
Alzheimer's disease

Altered gut
microbiota

Chronic kidney disease, acute injury,
nephrolithiasis, nephropathy, kidney

Kidneys stone formation, ccRCC

Intestinal dysbiosis and various diso




Reference articles

o The role of probiotics on microvascular complications of
type-2 diabetes: Nephropathy and retinopaty

v Gut microbiota in health and disease: clinical
implications.

v' The effect of probiotics, prebiotics, or synbiotics on
metabolic outcomes in people with diabetes

v" The role of probiotics, prebiotics, and synbiotics in the
treatment of inflammatory bowel diseases: A review of
clinical trials.

v" Health-promoting components and selected quality
parameters of different types of kimchi: fermented
vegetable products.

v' The microbiota-gut-brain axis in mental and neurological
disorders: opportunities for prevention and intervention




% Gut microbiome and human health: Exploring how the
probiotic genus Lactobacillus modulate immune
responses

v The gut microbiome and human health: Exploring how
the probiotic genus Lactobacillus modulates immune
responses

v" Immunomodulatory role of gut microbiota in
autoimmune disorders and the advancement of gut
microbiota based therapeutic strategies

v Regulation of the gut microbiota by diet and exercise:
Improvements in cognition and emotion

v" Human gut microbiota in health and disease: Unraveling
the relationship.

v" Investigating the potential of probiotics in cancer
prevention and treatment - mechanism




» Whole-body microbiome optimization

v Short and composition of gut microbiota in healthy adults

v" Short-chain fatty acids in the human gut and metabolic health.

v' Gut, liver, and brain in diseases: implications for therapeutic
interventions.

v' The impact of gut microbiota on host blood sugar control

v" Modulation of gut microbiota by bioactive compounds for
prevention and management of type 2 diabetes

v Gut microbiota dysbiosis and its impact on type 2 diabetes:
from pathogenesis to therapeutic strategies

v’ Relationship between gut microbiota, probiotics, and type 2
diabetes mellitus

v" The gut-liver-brain axis in disease: implications for therapeutic
interventions




O Inflammation regulation and the intestinal epithelial barrier
microbiota

v" The health benefits come from the live microbes that grow
in foods like yogurt, kimchi, and sauerkraut.

v" The intestinal barrier: a fundamental role in health ad disease

v' The gut microbiota-immune-brain axis: Therapeutic
implications

v" Microbiota in health and disease
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