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of food

Pharynx

* Swallowing Esophagus
(oropharynx)

* Peristalsis
(esophagus, stomach,

small intestine,

| ! Stomach
large intestine)
i) Small intestine
S e
* Nutrients and water
to blood vessels and
lymph vessels
(small intestine)
% 2 * Water to blopd vessels
« Chewing (mouth) (large intestine)
 Churning (stomach)
* Segmentation
(small intestine) Large intestine
— "

Anus

Defecation
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Digestive
problems
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Poor diet
nutrition
Smoking
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Stress & Digestive system

Brain
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Influence on: ) Influence on:
motility Gut-Brain neurotransmitters
secretion AXxis stress/anxiety
nutrient delivery mood
microbial balance J behaviour
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Microbiota
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Dysphagias nQualunn

Dysphagia (difficulty swallowing)

Oral dysphagia @ 9 ,
Difficulty chewing/\;f‘\/ 2 y
breaking down food. \“ ,5‘ \ o o 9
— ‘§ (NG
o \

9 Esophageal PHYSIOLOGY OF SWALLOWING
dysphagia ;

Difficulty passing
food down the
esophagus.

Oropharyngeal \

9 dysphagia ) ‘
Difficulty initiating
swallowing.
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Oral candidiasis Gingival enlargement

Oral tumor
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Cancer

Oral
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® Oropharyngeal dysphagia
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1.4 granwieu (Silent Aspirate)
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Aspirated pneumonia
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1.5 Nasopharynx cancer

Cancer has
spread to the
lymph nodes
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1.6 Cancer & Abscess

Tsacau'lnsaue

Hridvmariatl
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DIFFICULTY SWALLOWING ( DYSPHAGIA)

NL/
A i

ORAL / PHARYNGEAL
DYSPHAGIA

® ESOPHAGEAL DYSPHAGIA
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©® Esophageal dysphagia
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Aufndaginivilseain (esophageal diverticula)
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Recurrent
laryngeal
nerves

Right vagus nerve —-
) Left vagus nerve

Right recurrent
laryngeal nerve |
Left recurrent

laryngeal nerve

GERD Achalasia Muscle
spasms
;\gi?:r esophageal Thoracic chain
Left or anterior
vagal trunk
Right or posterior
| trunk
Esophageal Scleroderma Esophageal Vg

cancer stricture




@ oTHAKERSZ017 LA Classification of Esophagitis
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2.1 naaaarnsant&u(Esophagitis)

Normal esophagus sphincter
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. Lower
Esophage
Sphincte

(LES)

Healthy stomach

GASTROESOPHAGEAL REFLUX DISEASE (GERD)

. Sphincter open
| allowing reflux

Gerd stomach
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Usgnaniwuay Esophageal anti reflux
mechanisms anay

Gastric emptying aaav and gastric
volume tudu
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Achalasia

Tsmazatatde/Achalasia
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« Chest pain
+ Regurgitation of undigested food
» Dyspepsia
« Aspiration
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2.3 Esophageal spasms

Esophagus —
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Caustic ingestion
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2.5 iaaatlanlilywag (Esophageal varices)
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2.6 15auzs9riaanains (Esophageal cancer)

Tumor narrowing esophagus
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Basement membrane

Lamina propria

Muscularis mucosae
Submucosa
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Muscularis
propria

Periesophageal
tissue
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Metastasis
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Deficiency of
vitamins By, C, E

(gastroesophageal
reflux disease)

M “ @

&,

Low consumptio
of fruits and
vegetables

Genetic

background Esophageal Cancer

Male gender

Male gender

Adenocarcinoma Squamous cell

carcinoma

Obesity

Genetic
background

"Western"

Alcohol
diet

Smoking Smoking



Oral microb

lota and esophageal cancer

Tannerella forsythia
Streptococcus anginosus
Aggregatibacter
actinomycetemcomitans
Porphyromonas gingivalis
Fusobacterium nucleatum

development of
esophageal
cancer
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STOMACH DISEASES
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Mucus

Mucosa

Muscularis
mucosae

Submucosa

!

NORMAL

Protective
Factors:

Surface mucus
secretion
Bicarbonate
secretion into mucus
Mucosal blood flow
Epithelial barrier
function

Epithelial regenerative |

capacity
Elaboration of

prostaglandins

INJURY

Damaging Factors:

H. pyloriinfection
NSAID

Tobacco

Alcohol

Gastric hyperacidity

Duodenal-gastric

reflux

§ O

e INCREASED DAMAGE

IMPAIRED DEFENSES @

-

ULCER

Necrotic
- debris )

Nonspecific
— acute (1)
inflammation

| Granulation
tissue @)

— Fibrosis (S)

Gastric
ULCER

GASTRITIS
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Types of gastritis

7

7

Antral gastritis Gastritis body of stomach Pangastritis

Peptic Ulcer
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A _ STOMACH

Lgrs*

Dret
Smoking Genetic §
mutation §
Alcohel

Chromosomal
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Stomach Cancer

2 Stage 3

age
Mucosa

Submucosa
Muscle

Outer layer
(serosa)

Tumor

Stomach
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Healthy tissue

' Movement of GI Eontractiotp
| P

A

Normal
colon
epithelium

H,0 absorbed
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A B  Osmotic C Secretory
Water reabsorbed : r
by the body
Stool
D Motility
Direction of
fluid flow
&® Osmotic
Stool has too much aggnt
water to reabsorb Q \é:l;llllte blood
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Viral RNA shedding
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Bacterial-induced diarrhea

Increased Gl motility

Ioow)

7

Extracellular Intracellular
pathogens pathogens

lon channel

Tight ~ & i i
junctions S ?\,‘(!1 ,\_;)i&

Shigella ~a

r

-
Salmonella J\_.«&

TRENDS in Microtiology
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Watery Stool

B Watery diarrhea
Damoged o MO
epithelium

in lumen

——

inflammatory
L mediators

4
b

normal crypt ’.)/
secretion
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Vibrio cholerae
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Secretion Malabsorption
Enterotoxin =
- o CT, T v
Na+ & CI
Lumen
Y 7' : CI- o
Mucus layer |‘ E""C%
\\\ G Piotein S
Epithelial cells AC_ cAMP
P 2 Adhesion &
Invasion ‘.
HtrA, Flagellum, .

Na* 0, cia, CadF, Nt
H,0 cps,



EERFEZRNERBIVIRNIG

. S AT s § ANRe m‘

cr

(L ACFTR

W&aoooox

Shigella species
paentasuaqpRnananinsnnnate

44



2AA15¥3IINNNATAAL

¥
= |

¥in

- Watery di

ANELIRD

45



15AAATLIIY

&L146)

Laayanla

MILAULADR

Leaky Gut Syndrome
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Circulating Immune Complex

Blood Brain Inflammation  Autoimmunity Malabsorption
Barrier Breach & nutrient deficiency
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colon
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Anus
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: Secretion :
T Chloride > ? . T Fluid
secretion P Motility o mucus secretion
] “
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' ‘ transepithelial barrier "' :

Y4 | | ] ] | (1) "'\ ‘»»" "‘ ’
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' LU ““ ' J ’ |l J 1) J U | \ /U
TGRS5 activation . Active
W *CFTR © ) > choli ergic 1 Serotonin

& | 7 neurons
& cAMP g |
| a0
= |

| Yoccludins | |

bt T I

Sitrgrt?glgtlig?a(r)f * Intestinal Neurocrine
mediators permeability mediation

Enteroendocrine
mechanisms

reabsorption

‘ Sodium and water

4

. 5 O | p
\! “" |

¢ Sodium potassium
y ATPase B1 unit

,,/ v a1 uni.aL in proximal colon

T

] [ ¢ Sodium and water ]

absorption

Loose stools,
bloating,
flatulence,
abdominal pain
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Normal

Constipation

Diarrhea
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15aa L& 1l

a1 l&uwisidsu Irritable bowel syndrome

A L& Traiantay - ulcers of the colon and rectum
Tsanantva l&antau (Diverticulitis)

fotiialudl&lnal - extra tissue growing in the colon that
can become cancerous

nyi59aldneal Colorectal cancer
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s Lipoproteins
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@ v e ‘"m Shigella species
00000 (Y 00000000
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peritonea
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a1 lawilsilsiu (IBS)
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Healthy Crohn's disease Ulcerative colitis

Fat wrapping

itis mayo 1 severity Colitis mayo 2 severity

Muscle *Fissures

hypertrophy

Cobblestone Ulceration within
appearance the mucosa o



Tsngunivan Lldantgu (Diverticulitis)

257 Diverticulosis Diverticulits Diverticulosis | Diverticulitis

Diverticula €

:  Inflammation — (&9

»-W-*‘

.{/
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dotilaluanldalnal (Colonic polyps )

Flat

Sessile

Pedunculated
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s159a81 ' 1&Tney (Colorectal Cancer)
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e Y _f/ 1 '*

}\\l .‘\\—u —/“/4:._)'
.
i\ |

t x 10 -20 year progression e

Healthy colon

Loss of tumor Activation of Loss of tumor Loss of tumor
l SUppressor gene APC KRAS oncogene suppressor gene DCC suppressor gene p53

—------

— —_— — | Additional >
, , ' m ' mutations Bone

e e M N e S N N e N i N N T P e e e e

Normal epithelium Small benign growth Large benign growth Large benign growth Malignant tumor
(Polyp) (Early adenoma) (Late adenoma) (Carcinoma)

l | | | | | |

Initiation (30-60 years) Promotion (10-20 years) Progression (10-20 years) Metastasis (0-5 years)
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Conventional adenoma-to-carcinoma sequence

CIN - Chromosomal Instability pathway

APC inactivation

A

\ )

N

Normal mucosa

MMR mutation;

Early adenoma

MLH1 methylation

MSI - Microsatellite Instability pathway

KRAS mutation

Intermediate adenoma

BRAF mutation

18q, SMAD2/4 loss

Late adenoma

TP53 mutation

Carcinoma

TGFBR2, IGF2R, BAX mutation
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Epigenetic
alterations

Genetic
mutations

\,

Gut
microbiota
dysbiosis

J

Serrated
pathway in
Colorectal

Cancer

Risk factors
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a Microbiome b Mycobiome
Loss of surface Loss of surface
Normal epithelium barrier function CRC tissue barrier function Normal epithelium
I — 17 17 = W ol )
Pathogenic bacteria: e
E. coli, F. nucleatum Bacterial Tumour
and B. fragilis biofilm progression
o & o Invasion of Y Mycotoxins
I-, = 2 N commensal and ° Fungi: Aspergillus
PAY ol AR pathogenic o spp.. Penicillium spp.
e " bacteria ° and Fusarium spp.
PR N 4
P %%
e
. o= \ ° O. o
Yoo e )= =)=l=l=l=l=)=)
2 P, 4
g O’ (* Intestinal
‘ metaplasia
~ ' & = @ 7 L IQQ :
/’ - i
NK cell / \ Irnmature
APC
| o cell
oo \ I MDSC )
T cell )
da - = Pro-tumorigenic oo
e i TAN IL-17A.
‘ 17 1 IL-22
* Iransformation | Activation of Release of @
* Tumour oncogenic pro-inflammatory T cell
initiation signals cytokines e TAM

Pro-inflammatory Immunosuppressive Pro-inflammatory
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Epigenetic Alterations

lHunasdansuazaiuqu
DNA 1aglutdasutdagarsu
2AadNIatIARaNTU DNA

RINRAGANITVINVIUADILAAR
ILAZA N AULNIIALAN

ShRNA/ siRNA / miRNA4
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Causes

Irregular lifestyle

Poordiet

No exercise

Stress

Smoking

Alcohol

Body constitution

Genetics

Constipation

Concems

Eating problems

Bowel movement
difficulty

Ostomy bag

Colorectal
cancer

Surgery

~

Death

62



Nl&lual

ALNER

1 AN

ANTAAELNUDUAIL

p53 signalling

TGFB signalling
TGFBR2

PI3K signalling
PTEN
PI3KCA

1y
.MS s
LS.
331
£ oud
b4
=
&
<

~=cancer
(CIN and MSI

in Lynch syndrome)

Normal epithelium

CTNNB1

(CIMP and

sporadic MS!)

Serrated polyps-=cancer
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nz39a1'lduad (Colorectal Cancer)

-4

--' Spread to
Z, "@, other organs

-' = -
Stage 0 ‘~
Stage | B
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Az launanau (Fatty Liver)

nahy ANeNfinsacanuay

Normal liver fatty liver disease steatohepatitis

- =2

Tasiu degruluaiatTusdua s Bt
Triglyceride Tulaiaasw e 25000

naMdaflsunatitmagiutiu
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(Lipogenesis

02016
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Chronic ethanol intake
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ANcWINaaadnu(Liver fibrosis)

WARaNNN1sT G U lESL
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Healthy liver

Fibrosis liver

1/"/\< Lol s 2

Central vein

\Fibrous septum
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Chronic liver disease

NASH, DILI, metabolic disorder)

(Viral, alcohol, autoimmune, NAFLD,

.WMMUU ‘?’

TGF-B, IL-1B, TNF-a,
TIM-4, IRF-5,

TGF-B, IL-13, lL33

=

i Liver fibrosis

Portal vein

Endotoxin

Gram-negative
bacteria

Chronic ethanol intake
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agsiundy (Liver cirrhosis)

duude (Cirrhosis) wanaév
LatfiaauanuIuNINgn
VinalaagivnlIITAIuna Ly
Wam (Fibrous tissue)
fidneauzudoniidng ausdy
g u1savinnin leaang
WHuilné

Liver with Cirrhosis

70



na'lan1stian1eau g

Fatty liver Stages of liver disease

\

Metabolic syndroma
and other Risk factors

7

Healthy liver

Hepatocellular
Fibrosis liver Cirthosis liver carcinoma

Chronie viral infectio

Alcoholic hepatitis
A!cohc&

Formation of scor titsie
AN in the e

Scatred tissuo replaces
heslthy tssue in the Beer

Formation of mafighant
turnts in the lver
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~ guind (gallbladder)
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finlun9iiné(Gall Stone)

nanoud \

nouna

Uolunouing L
(Gallstone) /
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73



o

TsAg9nddnwau(Cholecystitis)

 Lanhopotic bt % UALAAANNNITAAAUINIANT

% Right hepatic duct "LM ~ S
. | IR AL auuauIf
L i . szjammnmu“lmmmnm 1iia
{m’"‘” TR a2 Jan wiadvAnunvauqiiaglu
o SR LT viaiiné
34 78 Pancreabe duct
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TsANgL59vialng (cholangiocarcinoma)

Robert Morreale/ Visual Explanations, LLC

Bile Duct Anatomy

Right Left
. hepatic hepatic .

hepatic duct

Common
bile duct

Gallbladder

Distal
common
bile duct

© 2005-2011 American Society of Clinical Oncology (ASCO)

Mass-forming - .
. & Mass ~forming and

periductal infiltrating

Periductal Infiltrating .

=

Intraductal
Growing
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Physical Immunopathology

Epith. desquamation

Parasite molecules Inflammation

Endogenous
nitrosation

Periductal
fibrosis

Epllhehal hypu’plasm
Goblet cell metaplasia
Adenomatous hyperplasia

Cholestasis
Cholangitis )

Exogenous
nitrosamines

Malignant Cholangiocarcinoma

transformation
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Y, Q | Q/ = -
- AMNgauaauantd&u (Pancreatitis)
i‘ Acute Pancreatitis s Junsdnguiivsnalgasuayg .
0_ — AUaaU
; = .l
s Aaduannnisfitindaslusuaau
TuanIuviazadnuaauliu'le vin A
[ )

Tflinsiastiaatatiiaguaautinu
VN itAan1sanLtgudu

A gall stone blocking the common bile
duct after the pancreas duct has joined.

© ﬁ\—/
® 77



Stages I, II, Ill
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@ | Q T cell

p— > o . - . - - i -

Endothelial cells

Bacteria

p16/p21/p27/p53/pRb
PTEN/ MAP2K4

STAT3
TR

Depletion

Apoplosis

Bacteria

Vascular system

} Lymphatic system

Microbiota

Transduodenal papillary
reflux pathway

Vessel / G
T ra::&?i'réulatow pathway and
ranslymphatic circulation pathway
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Pathology and Pathophysi
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