Pathophysiology of GIT I

Oral cavity and salivary glands
Esophagus - GERD
Stomach and duodenum
Peptic ulcer

H. pylori




1- oesophagus
2- organs of peritoneal cavity
3- stomach (1.5I)
4- gastroesophageal junction
5- pylorus
6- small intestine (4.5 - 6m)
« 7- duodenum
« 8- jejunum
« O-jleum
10- ileocaecal valve
11- large intestine
e ascendant
horizontal

e descendant
 rectum + anus
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Pathophysiology of oral cavity

frenulum of lip
uvula

palatoglossal
arch

tonsil
(pharyngeal)

palatopharyngeal .~ '
arch

tonsil frenulum of lip
(pharyngeal)
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Pathophysmlogy of oral cavity

. sallvary glands - salivation (1 - 1.5l/day)
continual production by small salivary glands
_Acsessory . large glands secerns only upon stimulus
paretd-aland . centrum in medulla oblongata —» sal. glands (via n. facialis)
. afferentation from upper centres (cortex, hypothalamus) upon stimuli (taste, smell, chewing, ...)
. enzymes and ions of saliva
. a-amylase (polysaccharides), lipase
Faond.cigt . lysozyme (bactericide)
' K+, Na+, Cl-, HCO3-
. disease of oral cavity
Eosiinis . abnormal secretion of saliva
gland . T inflammation (e.g. tonsillitis), mechanical irritation
. I (= xerostomy) - dehydration, Sjogren syndrome, drugs
. abnormal chewing
. painful mandibular joint
Submandibular gland . injury of tongue
. painful teeth
. mucosal inflammation
. infections
. herpetic (HSV-1), bacterial, candidiasis (in immune compromised patients)
. diseases of temporomandibular joint
. pain
. dislocation (habitual)
. precanceroses and tumors of oral cavity
. leucoplakia
. carcinoma - smokers, alcoholics
. signs of systemic diseases in oral cavity

d anemia

vitamin and iron deficiency
malnutrition

cyanosis

Crohn’s disease
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Reflexive salivation

SENSORY PATHWAY

Geniculate
Ganglion

éuperior
~»7 Salivatory
Nucleus

Nucleus
Solitarius

S PR Branch of V3
Facial Nerve,
peripheral process

-

'y b h,
.-'r p . H .'-‘ )
¢ \F:_._ — l\-\___._‘_, l.-' ' .
Paviovian condiioning and other §° ¢ —_— ™ :

forebrain influences on ﬂalwaLur_‘.n .
act via the hypothalamus
._-__'_—-—-""'-"

MOTORIC PATHWAY s e

. Iy
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Facial

:' Merve
iy \5"'"(' Chorda (containing thesa
RS =k . preganglionic parasym pathatc
- T}Fmpam AXONE)

Lingual
Branch of V3

Submandibular
Ganglion (containing these

postganglionic parasympathetc
AXONS])
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Sjogren syndrome

syn. keratoconjunctivitis sicca

* autoimmune reaction against salivary (xerostomy)
and tear glands (xerophtalmy)
* initiated by viral infection?

* symptoms
« difficulties of chewing and swallowing
« difficult talking
« dry cough

« irritation, eye burning, foreign body feeling and
reddening of eye

« sometimes accompanied by joint and muscle pain
* SS can coexist with other autoimmune diseases

 rheumatoid arthritis

« systemic lupus erythematodes

 thyreopathy

= ==
m e



U
-
O
<
L
o
O
'),
Ll
O



Anatomy and histology of oesophagus

e anatomy and histology

UES Oesophagus
« upper 1/3 striated muscle
R ---_ e upper sphincter (m.
skeletal \ BRE . cricopharyngeus)
oral muscle \ Muscle - bottom 2/3 smooth muscle
layer .
A Y * lower sphincter (smooth
\ Submucosa musde;)
\
\ « epithelial lining
\ Mucosa * upper 2/3 non-keratinised
squamous epithelium
Adventitia * squamous carcinoma

* in a very terminal part
cylindrical epithelium
* adenocarcinoma

* the squamocolumnar junction
§SCJ or Z-line) is the visible line
ormed by the juxtaposition of
squamous and columnar
epithelia

* the gastroesophageal junction
(GEJ) is the ima%inary line at
which the oesophagus ends and
the stomach begins

smooth
muscle

layer Z-ine (5C2) ==

Columnar-lined
esophagus

LES Gastroesophageal
junction (GEJ)
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Motility of oesophagus

[ contractio
Normal swallow physiology 0 contoct
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Stomach Stomach Stomach Stomach
Swallowing

2 Soft palate blocks 3
‘ the nasal cavity ‘

Tongue blocks \
the oral cavity

Bolus of food \

Upper esophageal UES re-closes

sphincter (UES) closed Epiglottis blocks

Esophagus the larynx

normal motility = contractions occurring in the
oesophaﬁus which propel the food bolus forward
toward the stomach
. swallowing reflex

* oral, pharyngeal and oesophageal phase
. voluntary peristaltics

high-resolution oesophageal manometry is an
examination of the oesophageal motility

. measuring pressures generated by the oesophageal muscles
and the sphincters

disorders of motility and swallowing
. dysphagia (oropharyngeal or oesophageal)
* 1) functional - often to liquid or both liquid and solids

. e.g. scleroderma, amyotrophic lateral sclerosis or vegetative _
neuropathy in diabetes mellitus, Parkinson’s disease, stroke, multiple
sclerosis, myasthenia gravis

* 2) mechanical obstruction - very often to solids

. achalasia, strictures (reflux. esophagitis or irradiation), scleroderma,
peptic ulcer, tumours

. odynophagia
* painful swallowing
. globus pharyngeus

* persistent or intermittent non-painful sensation of having a lump
or foreign material in the throat }e.qg. pill, food bolus,
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Disorders of oesoph. motlllty

achalasia

inability to relax lower oesoph. sphincter +
lack of peristaltics

* due to inborn or acquired impairment of inhibitory
neurons of myenteric nerve plexus (Meissneri) and
production of nitric oxide (NO) by NO synthase

causes - idiopathic, neurodegenerative,

autoimmune, infection (viral, parasitic) Nerowig o e over §
e example - Chagas disease |
* common in Middle and Latin America 1 R
- affect approx. 15 mil. people Clinical
« 25% of Latin-American population endangered Dkt
* infection by parasite Trypanosoma cruzi e dibedtadiond
. incest born 5 s

* acute phase - only swelling in the site of bite ~
* e.g. periorbitaly

* chron. stage
« GIT (megacolon and megaoesophagus)
* heart (dilated cardiomyopathy)

* later stages malnutrition and heart failure

* dementia
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Hiatal hernias

* protrusion (herniation) of the part of the stomach through the opening in the diaphragm into
chest cavity (posterior mediastinum)
. 1) sliding
. 2) rolling (paraoesophageal)

* risk factors

. inborn larger diaphragm hiatus

. obesity

. increased intraabdominal pressure (e.g. chron. obstipation)
. gravidity

* complications
. acute complete herniation
. gastroesophageal reflux and Barrett’s oesophagus

| BN

Diaphragm [4— Esophagus

\ Stomach

o
—

s

Normal Esophagus Sliding Paraesophageal
and Stomach Hiatus Hernia Hiatus Hernia
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Gastroesophageal reflux disease(GERD)

. . .
anti-reflux barrier ) Anatomy of normal antireflux barrier at the lower
. lower oesoph. sphincter oesophagus
. mucosal rugae Diaphragmatic
. ange| between stomach and oesophagus Lower Angle i M;chanisrn; preventiu;lg Mecflilanisrnsinducing
. . . oesophageal reflux or offsetting reflux reflux or promoting
oesoph. peristaltics sphmcte,\ mucosal damage

from reflux

. GERD = retrograde ﬁassage of gastric
content up to oesophagus (or further up to

- . Supraoesophageal - Supraoesophageal
mouth and respiratory traCt) where it acts / * Intact saliva production * Xerostomia
agg reSS|Ve|y i In@ra-' ¢ Intact reflux-induced swallow e Impaired reflux-induced swallow
. abdomina
. due to HCI, enzymes - proteases (pepsin) oesophagus
and event. bile (when dudodeno-gastric
reflux also present)
. occasional reflux appears in healthy
subjects
. risk is substantially higher in the presence
of hiatal hernia
. symptoms (oesoph. reflux disease) "
. subiective Oesophageal body ==l Rz==== Oesophageal body
ubj v . ¢ Intact primary and secondary ¢ Hypomotility disorders
¢ dysphagia peristalsis * Fragmented peristalsis
d heart burn (pyrosis) * Intact esophageal tight junctions * Ineffective oesophageal motility
. abdominal discomfort or pain * Absent contractility
o throat pain e Impaired oesophagealtightjunctiong
. objective
. J burping Oesophagogastric junction ~
. regurgitation ¢ Infrequent TLESR Oesophagogastric junction
e Intact LES tone eF t TLESR
. risk of aspiration, respiratory infection + Superimposed LES and . Hr;p?:tirrl\sive LES
° cough diaphragmaticcrura | o.______.__ gt . * Hiatus hernia )
. vomiting
. complications of GER Gastric  )rmeemeeeemeofe-e- -(Gastric h
. reflux esophagitis ¢ Normal gastric emptying . 3eiayed gastric emptying
. . * ypersecretory states Y.
d ulcers, strictures, bleeding
. Barrett’s oesophagus
. approx. 10% patients with GER M u N I

. adenocarcinoma
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Barrett's oesophagus

* metaplasia of mucosa in long term GER

« squamous epithelium changes to cylindrical
* 7 risk of adenocarcinoma

« up to 40x higher than in healthy subjects

* pathogenesis not clear
« suspected error of differentiation of pluripotent stem cells

Morrmal squamous
esophagus

Hiatal hermia

Diaphragm
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Barrett's oesophagus
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Oesophageal diverticuli

* according to the mechanism of development

- traction | ‘{!/\
e passion \ VN

+ combined \
* according to localization |

\
\‘»~,
* NMypopharyngea j consircto
* Zenker’s (pulsion) o : rusci
* false (only mucosa) Trachea — divertcs

* regurgitation without dysphagia
* risk of aspiration
« epibronchial

* often due to traction by mediastinal lymph node in
TBC

« epiphrenic
* due to increased intraluminal pressure
* regurgitation of fluid at night




Oesophageal varices

due to portal hypertension
(increased pressure in v.
portae)

« pre-hepatic (congestive heart
failure)

« hepatic (liver cirrhosis)

« post-hepatic (thrombosis of
V. portae)

blood circumvents liver and
enters the syst. circulation
(lower v. cava) via

portocaval anastomoses

risk of bleeding from
superficially located veins




Tumours of oesophagus

* benign

« |eiomyoma

« fibroma

« haemangioma
* malign

 squamous cell carcinoma
 adenocarcinoma

late complication of chron. GER!!!
males > females
only 10% of patients survives 5 yrs after
diagnosis
TNM classification
* T = tumour (size and depth of invasion)
* N = lymph nodes (regional and distant)
* M = metastases (most often liver)
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Stomach anatomy, gastric pits and cells

Regions of the stomach — - Lumen of
- 3 ic pit
cardia = e ; / (fove%?as:r;zz;rsicae) stomach SUbStance
esophagus i . R ‘ z Ce” Types secr eted
s | s > EHOUS
; BA : gastric glands / Muco:s (proteCts llnlng)
antrum e a2z = mucosa nec
lesser__ o e Bicarbonate
AN t &
sy ur'e S e ; muscularis mucosae
— o B e /_
duodenum o\\ S ,_:. A= blood vessels - submucosa Parietal Gastric acid (HC|)
oblique muscle layer 7 cells Intrinsic factor
rugae et circular muscle layer ~ Muscularis (Ca""" a bsorptlon)
Ry e
1qu .
musqcle layer longitudinal muscle layer \interﬁ: thl':';afﬁn' (l;"tis:na ::;‘:ees acid)
e ce
connective tissue layer - serosa
© 2003 Encyclopadia Britannica, Inc. visceral pelritoneum A Chief Pep3|n(°gen)
‘ cells Gastric lipase
° . . ), r_
motoric function N D cells Somatostatin
. reservoir (inhibits acid)
. . .
mechanical crushing e S Gastrin
. cells - .
° em ptYI ng (stimulates acid)

* secretion
« upper 2/3 of stomach contain mainly parietal and chief cells
« antrum contains mucous and G cells
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Cellular anatomy of the stomach

Human

Corpus

Mouse

DOI: (10.1152/physrev.00016.2019)
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Corpus gland
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VeGS0,

r Pit (foveolus)

} Isthmus

~ Neck

~ Base

Surface cells
(MUCS5AC)

Progenitor cells

Mucous neck cells
(MUCS6, TFF2)

Parietal cells
(H/K-ATPase)

D cells
4 (Somatostatin)
ECL cells
(Histidine decarboxylase)

.~ ECcells
' (Serotonin)

4 X Cell
Q (Ghrelin)

£ Chief cells
| (MIST1, PGC)
{

Antral gland

[

<

r Pit

} Progenitor zone

Surface cells
(MUCS5AC)

G cells
(Gastrin)

< D cells
(Somatostatin)

o ECL cells
(Histidine decarboxylase)

=0 EC cells
W (Serotonin)

Progenitor cells
1 (LRIG1, LGRS)
Base Deep mucous
gland cells
J (MUCS, TFF2, CD44vS)

The human stomach is composed of
three distinct regions:

the cardia, the corpus, and the antrum

(1) gastric cardia resides in the most
proximal portion of the human stomach

(2) the corpus contains the oxyntic

glands that harbor an isthmal

progenitor region and contains the

mad'ority of acid-secreting parietal cells

and pepsinogen-secreting chief cells

* corpus glands uniquely contain ghrelin-
secreting X cells

(3) the antrum with antral glands that

are predominantly mucus secreting

glands and uniquely harbor the gastrin

expressing G cells

* in the human stomach, the antrum contains
a mix of oxyntic and antral glands;
however, the oxyntic-type glands in the
antrum have si?nificantly fewer chief cells
alnd dpsarletal cells compared with corpus
glan
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Gastric juice secretion (and its composition)

Vagal center

1 1
lasma y mucosa ! astric lumen
of medulla ° | -
rr” Cephalic phase via vagus : !
i : :
1 1
, Parasympathetics excite ' :
\ 7 . pepsin and acid production
Secreto bicarbonate tide
‘\\‘M_ER ___ fiber g : _ HCO3 HCO3 + H* H*
\T_‘\_J___ EE ) 7 Gastric phase: proton pump
A . ¥ ) “*3‘:;:-\\ _:yc; 1. Local nervous v | K*
ﬁbe:: trau?\uks Local nerve, N o o secretory reflexes H,CO3
plexus\ 1Y 2. Vagal reflexes H2
- ¥ 3. Gastrin-histamine H,0 + CO,
‘ e,f/ stimulation gastrin
T » CI- > ClI-

Circulatory system

Intestinal phase:
—— 1. Nervous mechanisms
2. Hormonal mechanisms

Small bowel

Figure 64-7

Phases of gastric secretion and their regulation.
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Regulation of gastric acid secretion

* In the corpus of the stomach, the vagus nerve not
e - only stimulates the parietal cell directly by releasing
e ACh, it also stimulates both ECL and D cells
BivgRlone < . vagal stimulation of the ECL cells enhances gastric acid
Postganglionic secretion via increased histamine release
. vagal stimulation of the D cells also promotes gastric
acid secretion by inhibiting the release of somatostatin,
which would otherwise inhibit—by paracrine
mechanisms—the release of histamine from ECL cells
and the secretion of acid by parietal cells
* In the antrum of the stomach, the vagus nerve
stimulates both G cells and D cells

Histamine

Parietal <

eelz 2 (gastrin g . vagus stimulates the G cells via GRP, promoting gastrin
avacrine = Soma.to.statin release
recepton | ( . gastrin promotes gastric acid secretion by two endocrine
i M mechanisms: directly via the parietal cell and indirectly via
feoptor M the ECL cell, which releases histamine
o . products of on(?oi%g protein digestion (i.e., peptides
CCK, Digected prEiee and amino acids) directly stimulate the G cells to
Lumen 522:;:2,, amino acids release gastrin, which stimulates gastric acid secretion
g I\ (positive feedback)
oo . vagal stimulation of D cells via ACh inhibits the release
of somatostatin, which would otherwise inhibit—by
Somatostatin— | mmdl— * \.* paracrine mechanisms—the release of gastrin from G

receptor

cells and—by an endocrine mechanism—acid secretion
by parietal cells
. decreasing pH (increasing luminal H+) directly
stimulates the D cells to release somatostatin, which
gradually inhibits gastrin release from the G cells,
thereby reducing gastric acid secretion (negative
feedback) MUNTI

MED

Somatostatin -

(gastrin
receptor)

‘«—Antrum —.

Antrum




—  Regulation of gastric acid secretion

Vagus nerve

Systemic =
circulation

3 Antrum Vagus nerve —

| ———— e e et

= |
Amino e
acids, pH<3 :’

etc.

N

=5
me
o=




Important role of prostaglandins in the

regulation of gastric juice production!!!

* Prostaglandins (PGE2 and PGI2) are found
in high concentration in the gastric mucosa
vagus G cells ECL cells and gastrlc _]U!Ce. . ) ]
l l l . prostaglandins inhibit acid secretion
. stimulate mucus and bicarbonate secretion
Ath st Histamine Somatge «  maintain mucosal blood flow
+Atropine l

. and provide dramatic Erotection against a wide
variety of agents which cause acute mucosal

M
damage
* pharmacological inhibition of COX1
& Gs G therefore affects gastric mucosa in a
O P o negative way
P parietal
IPy/Ca’* CAMP cell | ARACHIDONIC ACID |
Cyclooxygenase Pathway / \ 5- Lipooxygenase Pathway
Hydroperoxyei ic acid
o o COX-1/ COX-2 I 3HPETE
Prostaglandin G2 (PGG2) SHfTE fewlotiene Al
H*-K* ATPase Leukotriene B4 Leukotriene C4 o
Lumen Prostaglandin H2 (PGH2) ¥ Lipoxy
+ Omeprazole Tissue Leukotriene D4 genase
specific l ‘
H* secretion slymhesas&s l l 1 l Leukotriene E4
I A 4
PGD2 PGE2 PGF2a PGI2 TXA2 Lipoxin A4 Lipoxin B4 M u N I
Prostacyclin Thromboxane A2 M E D



Disorders of gastric motility

vomiting reflex (emesis)

. reflex act leading to expulsion of gastric content by
mouth

initiated from emetic centre in reticular formation in

oblongate medulla

. in proximity of respiratory and vasomotor and salivation
centres
. therefore increased heart frequency and salivation

act of vomiting

. deep inspirium followed

. closure of glottis

. contraction of diaphragm, abdominal and chest muscles
(i.e. increase of intra-abdominal and intra-thoracic
pressure)

. contraction of pylorus and duodenum and - vice versa -

relaxation of stomach and lower oesoph. sphincter

. stomach has obviously a passive role, everything is due to
increased intraabdominal pressure

vomiting is usually preceded by nausea

. sensoric stimuli (sight, smell, taste)

. distension of stomach, slow emptying, gastritis
. irritation of vestibular apparatus

. pain

vomiting of central origin

. meningitides, head trauma, tumours, epilepsy
. usually without nausea

The Act Of Vomiting

Higher centres:
hypothalamus, cerebellum,
labyrinth, area postrema

cascada ngiting centre'
vomit = ' '|
)
. j ‘
. LES relaxation /
Contraction ] 7 | Somatomotor
of diaphragm R / signals
and abdominal Respiration stop f
muscles /
Stomach squeez //
/
//
Abdominal
pressure
P &
Fig. 22-4 Ke
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acute

chronic .
type A - autoimmune (— atrophic gastritis) - Ko sz Ay
type B — bacterial (infectious)

stress (— Cushing ulcer)
* trauma, burns, after surgery

shock
infectious
post-radiation
alcohol
corrosive

systemic infection
* bacterial and viral

uraemia
alimentary intoxication

) 4 S
® » 4988, T NN

o
"_ ‘O ’.
(*v o

y Y R A LD
LML 2 ooNe
* 2 'B‘ \'\V i‘\‘}};féo!‘),

* inflammation of antrum due to H. pylori infection
(without achlorhydria and T gastrin)

A A
: %
,(:’t,‘?‘!";' .U!" . O
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Autoimmune/atrophic gastritis (A-type)

* destruction of mainly parietal cells by
cytotoxic T-lymphocytes

e compensatory T gastrin

ECL Cell
(Histamine)

e antibodies against el B
* intrinsic factor (IF) and complexes IF/B12 —//&" He
* Na/K-ATPase oiom ]~ N
e carbonic anhydrase g o

e gastrin receptor
* consequences

« achlorhydria leading to sideropenic
anaemia

« later megaloblastic (pernicious) anaemia

* the liver stores of B12 are much larger than
those of iron

« pre-cancer state

ECL Cell
(His'amine)
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Normal mechanisms and defects of B,, absorption

Cbl from food

)

~

-
Stomach
Pernicious anemia (lack of IF)
Defect in IF
Partial or total gastrectomy
Gastric bypass

F
Atrophic gastritis
Acid-blocking drugs
H

Jejunum

Bacterial overgrowth
Parasites

Sprue

{Ileal cell ]
Imerslund—Grasbeck disease
Lysoso 3 ‘ Cobalamin F disease

I l? |

HC-Cbl 80% ’

TC-Cbl 20%

==~ Blood vessel

The vitamin B, (Cbl) released from food
ﬁrotein by peptic action is bound to

aptocorrin (HC, also commonly known as
the R-Frotein, or the R-factor? produced by
the salivary glands of the oral cavity in
response to ingestion of food

Cbl-HC complexes are formed in the
stomach and travel to the duodenum,
where pancreatic proteases digest the HC,
releasing Cbl to bind to intrinsic factor (IF)

. 11 B12 is structurally very sensitive to the
hydrochloric acid found in the stomach
secretions, and easily denatures in that
environment before it has a chance to be
absorbed by the small intestine

The IF-Cbl complex binds to a specific

receptor in the distal ileum (the cubilin-

megalin receptor) and is internalized,
eventually released from lysosomes, and
transported into the blood

Both HC and transcobalamin (TC) bind Cbl
in the circulation, although the latter is the
cellular delivery protein
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PEPTIC ULCER

= ==
m e
O =



The gastric mucosal barrier

* property of the stomach that allows it
to safely contain the gastric acid
required for digestion

° the barrier consists of three protective Components involved in providing gastroduodenal mucosal defense
components SRt
* (1) a compact epithelial cell lining
* cells in the epithelium of the stomach are Ereapihlial T H*  Pepsin Lumen
bound by tight junctions that repel harsh e | | pH 1-2
fluids that may injure the stomach lining =g N
« very high regenerative capacity phospholipids }HCO, M“gﬂsﬂe' HEOo
. §2) a special mucus covering, derived [T 4 ARAARRAARRARAARAA SEEShTRIT)
rom mucus secreted by surface epithelial < £o Mt ik e
cells and foveolar cells = GrowlH 180T, e °
e this insoluble mucus forms a protective gel-like R i Bictaciciiaton
coating over the entire surface of the gastric SUPIRTSIEIS
mucosa
* the mucus protects the gastric mucosa from :0?( ow
autodigestion by e.g. pepsin and from erosion Rllkocyta
by acids and other caustic materials that are
ingested -

« (3) bicarbonate ions secreted by the
surface epithelial cells

* the bicarbonate ions diffuse into the mucus
(and gastric circulation) and act to neutralize
harsh acids
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Hormonal regulation 1
Gastrin, CCK P |
Ghrelin, growth factors and cytokines
Adrenal corticosteroids

Vagal stimulation

.\ CRF, TRF, melatonin

Submucosal l;’/ — Sensory

Nerves

® Prostaglandins (PGE; and PGly)
maintain and enhance all mucosal
defensive mechanisms working
synergistically with nitric oxide

HCL
. AZD

Unstirred layer of

mucus and bicarbonate

@ Surface epithelial cells secrete
mucus, bicarbonate, generate

prostaglandins, heat shock

proteins, trefoil peptides, and
antimicrobial cathelicidins

(3) Cell renewal from mucosal
progenitor cells is stimulated by
rowth factors (e.g. TGFa and
GF-1) utilizing EGF receptor

(@ Aixaline “tide”

@ Microcirculation through capillaries

is maintained by continuous
generation of prostaglandins, nitric
oxide, and hydrogen sulfide that
protect endothelial cells from injury
and prevent platelet and leukocyte
aggregation

(6) Sensory nerves. Gastric mucosa
and submucosal vessels are
innervated by primary afferent
sensory neurons and nerves
forming a dense plexus at the
mucosal base. The nerves fibers
from this plexus enter the lamina
propria (accompanying capillary
vessels) and end just beneath the
surface epithelial cells
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Peptic ulcer

* historically hyperacidity was the main Erosion  Acute Chronic
etiologic factor blamed ulcer ulcer

. but the true hyperacidity is present only
in few cases (gastrinoma - Zollinger-
Ellison syndrome)

* tumour arising from gastrin producing cells
of pancreas

* localization in dist. part of oesophagus
(in GERD), stomach, duodenum and
event. prox. part of jejunum

* extent/severity

. ulcer = mucosal defect penetrating
muscularis mucosae etat 8 e e e e e 4 0

. erosion = defect limited only to mucous

* complications of pept. ulcer
. bleeding

. perforation

* air in the peritoneal cavity
(pneumoperitoneum)

. penetration
. stricture

® " ——— Submucosa




Pneumoperitoneum

L




Pathophysiology of peptic ulcer

disease is always a consequence of dysbalance
between aggressive and protective factors (i.e.
fall in mucosal defence)

fall in mucosal protection/defence

. decreased mucosal blood flow
* e.g. stress or shock (burns!), high ICP (Cushing ulcer)

NORMAL INJURY ULCER

Damaging Factors: H. pyloriinfection

* drugs - COX1 or phospholipase A inhibitors Sl L5t
. NSAIDs Alcohol -
. corticosteroids gﬁf,gfn';,’";‘:’;ﬁf"’
oy p— reflux
. dysmotility Mucus s
. . . ™\ AT L A
* delayed gastric emptying for gastric ulcer N f“‘, ) )3’7.;* -
* accelerated emptying of stomach fro duodenal ulcer { 1 6 B S & ﬂ« ﬁ‘of“b’(:zﬂ/?\f
. . . . . . Mucosa | T YL VRS SR
. impaired epithelial restitution ' A Pe b O el
. . . . Protecti & e Ty 2
- impaired prostaglandin synthesis Factors: o EEPSEDDAMAGE oy Necrotc ()
. f t Muscularis || Surface mucus = IMPAIRED DEFENSES @ " debris
agg rESSIVe aC Ors mucosae t‘:‘ lefgggg:te = E;‘?}‘;%—-;T:——%~ Nonspecific
» hyperacidity (THCI) | | o ey | Sk
* habitually increased secretion of parietal cells - o e S | Granuation (g
interindividual variability in Epithelial regenerative | Shock tissue
*  basal secretion S IS - — Fibrosis (S)
° number | prostaglandins B =
i sensitivity to histamine or gastrin
- T pepsin

. bile (in duodenal-gastric reflux)
. alcohol, nicotine, caffeine
. Helicobacter pylori
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Helicobacter pylori

successful human microbial pathogen
. infects >20% of population (some estimate >50%)

pathogen|C|ty is determined by
host factors as well as
. variation among H. pylori strains
. clinical outcomes
. chronic gastritis type B — dyspepsia (~ 50% patients positive for H. pylori)
gastric ulcer (~75% patients positive for H. pylori)
duodenal ulcer (~ 90% patients positive for H. pylori)
asymptomatic (~ 20% healthy positive for H. pylori)
its contribution to the development of gastric carcinoma is debated

H. pylori is G-negative, nonsporing curvilinear bacillus
its genome encodes 1500 proteins incl. enzymes (e.g. urease, phospholipase), adhesive proteins, exotoxins (e.g. VacA), pro-

inflammatory mediators (e.g. CagA)

. the genome of H. pylori changes continuously during chronic colonization of an individual host by importing small pieces of foreign DNA from other
H. pylori strains during persistent or transient mixed infections

H. pylori causes gastritis by 2 ways :

direct injury of gastric epithelial cells

. encapsulated flagellum enables H. pylori to move quickly in acidic surface and penetrate to the deeper layers (higher pH)
. produces urease (and thus NH3) = local neutralization of HCI

. produces proteases and phospholipases = destruction of mucus

. produces catalase = resistance to phagocytosis

. stimulating production of

. HCI (by the action on G-cells in the antrum) and activation of proton pump

. exotoxins (such as VacA — cytochrome C release from mitochondria — apoprotsis)

. pro-inflammatory mediadotrs (CagA) inducing proinflammatory cytokines (IL — 1B and TNF)

mechanisms of action and resistance to acid environment

H. pylori does not penetrate through epithelium — minimal or none systemic immune reaction
. IgA antibodies
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Pathogenesis of H. pylori

. pytort * H. pylori moves in the viscous
- - mucin layer via flagella
astric

lumen * the urease activity enables
production of ammonia from

z o endogenous urea that buffers
£ Urease s gastric acid in the immediate
n yer
g vicinity of organism
8 ﬁ SEais * expresses of bacterial adhesins
j \ that enhances the bacterial
CagA/ S ay adherence to foveolar cells
0 \ LV‘ J& el e expression of bacterial toxins
O /L8 /;3 &\/L . Cag A (Cgtotoxin associated gene
o ! A protein
0 o ) £ e alters signalling pathway, alters
(@ © vy » ™ the cytoskeletal rearrangement
o o ROIs gntc:i aIter%r;che tli ht junctions
2 etween e cells
O N hil O
o mil:‘t‘ﬁs“; ?r MOphil of == . Vac A (Vacuolating cytotoxin
2 & monocyte — < gene A protein)
q) .= T e / Eﬁusesilformdatlon of vaguoles in
= il : e cells, induces apoptosis
. oy = causes disruption o? ep ithelial
> “> W@ ——— [ junctions and blocks the T cells
) Blood vessel response
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Symptoms of gastric vs. duodenal ulcer

stomach

etiologically more often contribution of loss of
barrier function rather than true hyperacidity

* chron. gastritis type B

* duodenogastric reflux

* drugs

older people

painful soon after the onset of eating

* avoiding eating, patients often put on weight

duodenum

protection of duodenum weak
* Brunner’s glands secreting alkalic mucus

* coordinated peristaltics mixing gastric content with
pancreatic and biliary juices which then acidic
content

etiologically more often hyperacidity and
infection by H. pylori

genetic effects

* often blood group 0

* HLA-B5

younger people

neurotics (faster gastric motility)
painful later after meal

* relieved by food

seasonal manifestation

Clinical comparison of Gastric ulcer and Duodenal ulcer

Gastric Ulcer

Duodenal Ulcer

« Occur in the stomach

« Epigastric pain 1-2 hours after
eating

« Can cause hematemesis or
melena

« Heart burn, chest discomfort
and early satiety are commonly
seen

« Can cause gastric carcinoma
(mostly in the elderly)

« Occur in the duodenum

« Epigastric pain 2-5 hours after
eating

« Can cause melena or
hematochezia

« Heart bum, chest discomfort are
less common but may be seen

« Pain may awaken patient during
the night
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Detection of H. pylori

* invasive - by biopsy
during gastroscopy

1852: Ammonia was first identified in the stomach.
= = . dh 1950: FitzGerald and Murphy showed urea was possible to
[ I I g h t I I l I C ro S C O p y Rapid Urease Test 13¢/*4C-Urea neutralize gastric secretion and heal a duodenal ulcer.
— 1954: Gastric urease was microbiological in origin and was
o - closely associated with the epithelium in by Kornberg.
[ P C R 8 Negative 1975: The presence of spiral bacteria associated with gastritis and
peptic ulcers by Steer.
. - UresiTnsadianphosphate 1982: Warren and Marshall culture H. pylori and prove it was
Y I t t ; etiologically related to gastritis and peptic ulcer
C u I Va I O n buffer, pH 6.5, into phenol 1985: McNulty produced a clinical test for gastric biopsy urease
red and sodium azide o i ) ;
. . . activity to use a simple test to diagnose the presence of the
PY t t I m organism.
I n ra V I a I C ro S CO MNoH 1987: Graham used noninvasive '3C-urea breath test to detect H.
P pylori.
. test
urea tes
Rapid Urease Test
* non-invasive a
| {

aspiration of gastric
juice by nasogastric

8 @ Positive

Ammonium + CO,

\ §

T Analysis with

o pe Urea Breath
Test

13¢0,/%C0,

tube with subsequent B
PCR

« PCR from stool
« urea breath test
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NOTHIN' MUCH,
JUST LAYING DOWN
AND REFLAXING

S

COomics =
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