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Funkce dychaci soustavy

* Vnéjsi dychani
* Plicni venilace — pohyb vzduchu v plicich, svaly, NS
* Vyména plynu mezi vnéjSim prostredim a krvi
* Transport plyni — propojeni s kardiovaskularnim
systémem
* Vnitrni dychani
* Vyména plynt mezi krvi a tkanovym mokem
* Bunécné dychani — katabolismus glukozy na ATP

e Cich, hlas



Bunécné dychani (respirace)

» Oxidaci/spalovanim Zivin se uvoliiuje energie
e Uvolnéna energie se prenasi na makroergni vazby (ATP)

e ATP (adenozintrifosfat) slouzi jako zdroj energie pro
enzymatické reakce, je treba neustale doplnovat

* pri oxidaci vznika CO2 — 10x vyssi difuze, lépe unika z
buneék.
e Difuze v tkanich max. 1Imm = krevni obéh do tkani.



Vnejsi dychani

e 12-16 dechu za minutu

e cca 500 ml jeden nadech (klidové dychani)

e 5-8L za minutu, zavisi na namaze (az 20x vic)
250ml 02 do systému a 200ml CO2 ven/min

360L 02/280L CO2 za

* Mrtvy prostor - nedochazi v ném k vymeéneé plynu
* Anatomicky — dychaci cesty az po bronchioly

* Fyziologicky — neventilované alveoly (napt. pfi plicnich
onemocnhénich)

* Vitalni kapacita plic — 2,8-4,5L (hraci na zesté az 8L)



Dychaci soustava

Vedlejsi dutiny nosni

Nosni dutina
Mékké patro

Dychaci cesty

Tvrdé patro Hltan

Nosni dirky Epiglotis

Dutina ustni Jicen

Hrtan Trachea

(Pradusnice)

(LT

Pll'ce (pu I mo) Bronchus (pradugka)

Prava plice Leva plice



Horni cesty dychaci

* nosni dutina
e ohrivani a zvlhCovani vzduchu
e vyusténi slzovodu (lysozym)
* sliznice, epitel s rasinkami
* Vedlejsi dutiny — Casté infekce

vyusténi
* Mandle — zanéty, angina Eustachovy trubice
e nosohltan (nasopharynx)
nosni dutina
dutina ustni nosohltan
jazyk
hrtanova priklopka
- brani vstupu hitan

potravy do hrtanu



Dolni cesty dychaci

e Hrtan (larynx)
* Prddusnice (trachea)

hrtanova chrupavka

* Pridusky (bronchy)

* Pradusinky (bronchioly)

prudusnice

* Plicni sklipky (alveoly)

plicni sklipky

levy plicni lalok

pravy plicni lalok &

8\ prudusky

plicni tepna

plicni zily
pradusinky |

srdce



rtan (larynx)

e chrupavky, jazylka (os hyoideum)
* hlasivky — vazy, svaly, hlasivkova

Sterbina Hrtanova
priklopka
* epiglotis (cartilago epiglottica) Jazy'ka: (epiglotis)

Slizniéni
rasy

Hlasivky

Priudusnice
(trachea)



Trachea, bronchy

e chrupavky

* rasinkovy epitel

* hlen — zachyti ¢astice >1um)
* hladké svalstvo

Y

Posterior

Mucosa

Pseudostratified
ciliated columnar

epithelium i
N
Lamina propria - »
(connective tissue) ®ea
(3
Esophagus ; >
Submucosa [ ] ’ ,,
-

Trachealis Seromucous gland

in submucosa

Lumen of
trachea

Hyaline cartilage
>~ Adventitia

Anterior

(a) Cross section of the trachea
and esophagus

(b) Photomicrograph of the tracheal
wall (320 x)



Superior lobe Trachea
of right lung

Plice (pulmo)
* 3+2 laloky

Superior lobe
of left lung

Left main

(primary)
bronchus

Lobar
(secondary)
bronchus

* Plicni segmenty
e samostatné bronchy a cévy
e oddélené pojivovou tkani
* 10 kazda plice
of left lung

* segmentoktomie | AN
* Sireni nemoci inetorkcbs, —pidiiobe =

Segmental
(tertiary)
bronchus

Inferior lobe




Plicni sklipky (alveoly)
* vymeéena plynu
e 300M v téle, prumér cca 0,1-0,3mm
* plocha az 140m2

e stena — 1um tenka membrana
* plicni (respiracni) epitel —0,2um
 kapilarovy endotel

Terminal bronchiole

Respiratory bronchiole

Capillaries



Stavba a funkce alveolu

type lll pneumocyte

rom

to pulmonary vein  ventilation
pulmonary artery

increasing
decreasing blood blood oxygen
carbon dioxide concentration

concentration

surfacant film .
(secreted by type | capillary
prEumUCe red blood cell

type | cell

oxygen diffu

t d blood cous
e 1 e direction of blood flow

carbon dioxide diffuses
into alveolus




Bunky

* Pneumocyty l. typu - tenké — vétsina stény alveolu

* Pneumocyty Il. typu - produkce surfaktantu — plicni
sekret (lining complex) — snizuje povrchové napéti,
brani kolapsu sklipku pri vydechu, obsahuje
baktericidni latky, akutni tisnovy stav u
novorozencu, stimulace tvorby glukokortikoidy

 Alveolarni makrofagy — zachycuji ¢astecky mensi
nez 1lum (napf. cigaretovy kour), s hlenem do
zaludku

e Dalsi imunitni bunky



Rizeni dychani

* Ridici centrum v ]
prodlouzené mise a o) o gangien
Varolové mostu e\ A

* [nervace Cln
« 7 Phrenic nerve
* bloudivy nerv (nervus \

&

Intercostal nerves © Ses

vagus) ? 3
* n. phrenicus (branice) . 5

Nodose ganglion

Superior cervical ganglion
Vagus nerve

Pulmonary plexus

rv 4 V4 ’ " = ¥ 2\
* misni nervy k dychacim — S
svalum —— o

* Chemoreceptory
e 02, CO2 koncentrace (pH)

* n ’ Va g u S Intercostal Fr:g:,cles Sympathetic chain
* alveoly, oblouk aorty a PRaphiragm B Porasympatheti
k rkaV|C - Sympathetic

D Motor (to skeletal muscle)

Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved



Dychaci svaly

* Primarni — branice, mezizeberni svaly

* Vedlejsi

Accessory

Inspiratory
Muscles

Sternocleido-

mastoid muscle

Scalene
muscles

Pectoralis
minor muscle

Serratus
anterior muscle

}' 'Primary Inspiratory Muscle

External intercostal muscles

Expiratory

| Accessory
Muscles

Internal
intercostal
muscles

Transversus
thoracis

Primary
Inspiratory
Muscle

Diaphragm -

muscle

External
oblique
muscle

Rectus
abdominis

Internal
oblique
muscle




Plicni onemocnéni a poruchy

* Onemocneéni dychacich cest
* Onemocnéni alveold

* Onemocneéni intersticia

* Onemocneéni vaskulatury

* Onemocneéni pleury

* onemochéni hrudniho kose



Onemocnéni dychacich cest a alveolu

* Astma

 COPD (CHOPN)

e cysticka fibroza

* akutni bronchitidy

* laryngitidy

e zanety hornich cest dychacich
* Rakovina



Astma

e zanéetlivé onemocneéni
* vracejici se zachvaty — dusnost, sipani, kasel, horsi v noci

 |éCba jen symptomaticka — ventolin (bronchodilatator),
antihistaminika, inhibice leukotriend, kortikosteroidy

* rizikové faktory — alergie, obezita, genetika, koureni

O During Asthma :
. Symptoms




Chronicka obstrukéni plicni nemoc
* Emfyzém — rozedma plic, spis popis patologie
e chronicka bronchitida — popis symptomu
* uvézneény vzduch

healthy airways with
airways  persistent bronchitis
.f/ \, f/ : &&T‘%\}\\
|I | ( 4 \.é\‘ I,
| | | J\?J‘ %)( |
-\\ .-"II kY i -‘{f '
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inflammation and
excess sputum

healthy air sacs with
air sacs emphysema
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COPD

e dusnost, namahavé dychani, kasel, vykaslavani

 koureni (20% kuraku, nachylnéjsi zeny), Spatné
ovzdusi (znecisténi, prach), genetika (A1AT
deficience)




Cysticka fibrdza
* nejCastejsi dedicné smrtelné onemocnéni u
bélochu (1:2500)

e gen CFTR (cystic fibrosis transmembrane
conductance regulator) — chloridovy kanal

* Porucha transportu iontu

 zahustovani tekutiny — plice, TS, pankreas, muzské
reprodukcni organy

* mnozeni bakterii
e zanet, nevratné zmeény tkani



Travici soustava




Funkce travici soustavy

* Prijem potravy
* Mechanické zpracovani
* Pohyb Ioptravy — polykani,
peristaltika
* Chemicke zpracovani —
traveni
* Travici Stavy — sliny, ZaludeCni
stavy, sekrece pankreatu, zluc
* \/strebavani Zivin, mineralu a
vody

* Vylouceni nestravitelnych a
toxickych casti

\ Food
Mechanical 0y N
breakdown / N Pharynx

')
|
« Chewing (mouth) Esophagus
* Churning (stomach) g _
« Segmentation ° Propulsion
(small intestine) « Swallowing
(oropharynx)
« Peristalsis
p h
Digestion § (Setzs%p;c:gus,

small intestine,
large intestine)

r I
\ |
=

\_/=——— Stomach
3 Absorption
Lymph
vessel

intestine

Blood
vessel

/ ‘ -
Large ;" * -
intestine \ ‘

|

| Mainly H,0

Feces

Anus

Defecation



Casti travici soustavy

* Travici trubice (4,5 —5m, 5-6L, 24-72h pruchod)

* dutina ustni, hltan, jicen, zaludek, dvanactnik, tenké
strevo, tlusté strevo, konecnik

* Organy
e jatra, zlucnik, slinivka brisni
e Zldzy s vnéjsi sekreci (exokrinni)
e velké - slinné zlazy, pankreas
e Zlazové bunky — ve sténé celé travici trubice, rizné typy



Organy travici
soustavy

Ustni dutina
e Slinné zlazy

Hltan, jicen

Zaludek

Tenké strevo
* Slinivka

e Jatra

o Zluénik
Tlusté strevo
Konecnik

Salivary Glands
Parotid

Submandibular
Sublingual \
Oral cavity N Pharynx
.”’ Tongue
Esophagus

Pancreas

Liver \

Gallbladder : TE.»%

Duodenum r %J. Stomach
fiann 4

Common Pancreatic

bile duct

Colon
Transverse colon

I duct

lleum
(small intestine)

Ascending colon

Descending colon N
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A
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Appendix



Obecna stavba travici trubice

Svalova a
, podslizni¢ni
nervova pleten

Ve

Podsliznicni zlazky

Sliznice

* epitel

* |amina propria

* slizni¢ni svalovina

Podslizni¢ni vazivo

Cirkularni svalovina
Podélna svalovina

Serdza
e epitelium
* vazivo

Gland in mucosa Lumen trubice

Duct of gland outside m I,ZHI, UZ| |' ky V
alimentary canal

Mesentery Lymphatic vessel

(a) Longitudinal and cross-sectional views through the small intestine mukoze



Ustni dutina

» Ustni otvor, zuby, jazyk

* Vyusténi slinnych zlaz
* 3 parové — podjazykové, priusni, podcelistni
* mnoho drobnych

e Zvykani, tvorba sousta
Salivary Glands

Submandibular gland

Submandibular duct Sublingual
gland



Sliny

e 1-2L za den, 70% - podcelistni, 25% - priusni, 5% -
podjazykova
* Usnadnéni polykani, tvorba mucinu
e Tvorba neustale, zvysena pred jidlem (podminéneg)
nebo pri jidle (nepodminénég)
* Slozeni
* 99,5% H20, mineraly, mucin — tvorba sousta
e a-amylaza (ptyalin) — traveni Skrobu, az do zaludku
 lyzozym, IgA, Laktoferin (vaze Fe) - obrana



Hltan, jicen

* Polknuti a peristalticky pohyb do zaludku
e Cirkularni hladké svalstvo, malé hlenove zlazky
* N. vagus, sympatikus

Circular muscles
contracted

Peristaltic wave

Circular muscles
relaxed

Food

Oesophagus

Stomach




Zaludek - gaster

1 Jicen
Oesophagus
2 Ceslo
Pars cardiaca
38 Zaludeéni klenba
Fornix gastricus
4 Télo s policky
Corpus et areae gastricae
5 Velké zakfiveni

Curvatura major

6 Malé zakriveni 2
Curvatura minor

7 Podélné fasy pfi malém zakiiveni
(Waldeyerova cesta)
Sulcus salivarius

8 Vratnik
Pylorus

9 Dvanactnik

Duodenum




Funkce a vlastnosti zaludku

* Mechanické a chemické zpracovani potravy
 Skladovani potravy

* \/strebavani pouze vody, alkoholu a nékterych Iéku
* chymus — zaludecni travenina

* Lokalni hormony (gastrin, cholecystokinin) —
sekrece dle druhu potravy, urcuji délku ponechani
chymu v zaludku, 2h (cukry) az 7h (tuky)

* Tvorba zZaludeéni stavy v zaludeéni sténé



Zaludedni sténa
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Zaludedni §tava

e denné 2-3L

e Slozeni

* Voda, mucin (obrana proti natraveni sliznice)
e Vnitfni Castleluv faktor — vaze vitamin B12
* Pepsinogen =2 pepsin

e HCI - aktivace pepsinu, pH nutné pro pepsin, naruseni tkani,
denaturace bilkovin, redukce Fe a Ca, ochrana

* Hormony
* Tvorba
* hlavni bunky — pepsinogen, HCI
* Kryci bunky — HCI, VCF
* Hlenové bunky (vedlejsi)
e Endokrinni (Gastrin, Glukagon, Serotonin, somatostatin)



Rizeni sekrece

reflexni faze — n. vagus - predstava jidla, viiné

gastricka faze — mechanické podnéty, chemické podnéty (obsah
potravy ovlivhuje hormony)

Strevni faze — prechod chymu do duodena spousti sekreci
hormonu zodpovédnych za motilitu a sekreci travicich zlaz

Hormony — Gastrin, Sekretin, Cholecystokinin

Gastrin Cholecystokinin Sekretin

Figure 1519 Fa
duodenum stimu

@ Impulses

conducted by
parasympathetic
preganglionic
nerve fiber (in
vagus nerve)

@ Gastrin stimulates
glands to release

~ ~ /,
S N
® Parasympathetic —
postganglionic W
impulses stimulate .
the release of @
gastric juice from lmpulses v,
gastric glands ts:]?:"e‘gjse

of gastrin into
the bloodstream




Dvanactnik (duodenum)

 zacatek tenkého streva, 4-5cm primeér, 25-30cm délka

* navazuje na pylorickou cast zaludku, podobna struktura

e vyusténi jater, zlucniku a pankreatu

e 2 papily — mensi a vetsi

* mnoho zlazovych bunek, produkujicich tkanové hormony
* Brunnerovi zlazy — alkalicky sekret neutralizuje kyselé pH
o vstrebdvani vitaminu B1, B2 a C

e zvyseni obsahu zivin stimuluje TS k produkci cholecystokininu



Dvanactnik

Right hepatic duct
Cystic duct
Bile duct

Left hepatic duct

Zlucnik Common hepatic duct
Pancreatic duct
Mala papila
Velka papila Tail of pancreas
s s Pancreatic
Dvanactnik Bile duct  duct
Sphincter muscles

Head of pancreas

Major duodenal papilla

Intestinal lumen

Hepatopancreatic Hepatopancreatic
ampulia sphincter



Tenké strevo

* Lacnik — jejunum

e KyCelnik — llleum

e zavéseno na mesenteriu — prokrveni, imunita
* hlavni misto traveni a vstrebavani zivin

* Strevni stava — 1-2L denné + sekret pankreatu (1-2L
denné) + zluc (0,5-0,8L denné), lehce alkalicka
(pH7-8), sekrece rizena hormonalné

» produkce cholecystokininu 2> stimulace pankreatu

* peristaltika a motilita = promichani, fizeno
nervove a hormonalné



Peritoneum a mesenteruium

Sagittal Intraperitoneal Secondarily
section organs retroperitoneal
Y « Surrounded by peritoneum organs

"

¢ Attached to body wall by

mesenteries * | ose their mesenteries
Liver
Ventral | Falciform ligament See part (b)

—— — =
mesentery BEEURE | Lesser omentum

Pancreas

Stomach

Transverse mesocolon See part (c)
Greater omentum

=
|
|

Dorsal — — — — 3| Mesentery
|
|
|

|
\". Duodenum
(Ascending and
descending colon are
also retroperitoneal, but
are not shown here
because they are located

laterally.)

mesentery

forms) Sigmoid mesocolon
(not shown In sagittal

section)

Transverse colon

Jejunum

lleum

Rectum
Visceral peritoneum

Peritoneal cavity

Parietal peritoneum

¢ Behind the peritoneal cavity



Traveni

* Tuky
* emulzifikace zZluci (zZlucové kyseliny) 2 kapénky
* pankreatickd lipaza 2 TG na MK

e Sacharidy
e pankreatickd amyldza — maltdza + nizkomolekularni
sacharidy
* strevni disacharidazy — stépeni disacharidt (maltdza,
sachardza, laktéza) na monosacharidy (glukdza, fruktdza,
galaktoza)

* Bilkoviny
* pankreatické proteazy — trypsin, chymotrypsin



V/strebavani (resorpce)

* Enterocyty — difuze, transport, pinocytoza

e Cukry —vyhradné monosacharidy v duodenu a jejunu,
kotransport

* Tuky

* micely (MK + monoglyceridy + ZI. kyseliny) se rozpadnou u
enterocytu, tuky projdou membranou, kyseliny zustanou

e v enterocytech triglyceridy — chylomikra (tukové kapénky) —
do lymfy a do krve

* Proteiny — jako jednotlivé AMK, sprazeny transport s
Na+

* Voda — osmoticky po gradientu, chymus snizuje
koncentraci

* jonty — difuzi, kotransportem, antitransportem

* vitaminy — v duodenu Ci v tenkem streve dle
rozpustnosti



Stavba epitelia tenkého streva

Intestinal Lumen

Anoikis ~

Cell

ory

on

—O Intestinal Stem Cells

—O Paneth Cells

—O Transit Amplifying Cells

—O Goblet Cells

—O Enteroendocrine Cells

—O Enterocytes

Panethovy buniky — AMP, TNF, lysozym — ,,citi mikrofloru pres TLR



Bunky travici soustavy

Surface mucous cell
Secretes mucus

Mucous neck cell
Secretes mucus

Parietal cell
Secretes HCI and
gastric intrinsic factor

Chief cell
Secretes pepsinogen;
begins protein digestion

Enteroendocrine cell
Sacretes gastrin, which
stimulates secretion by
parietal cells

Enterocyte

Completes digestion and
absorbs nutrients across
microvilli

Goblet cell
Secretes mucus

Enteroendocrine cell

Secretes secretin or cholecystokinin
(CCK), which stimulates release of bile
and pancreatic juice and inhibits
stomach secrations

Paneth cell
Secretes substances that
destroy bacteria

Colonocyte
Absorbs water,
elactrolytes, and vitamins

Goblet cell
Secrstes mucus



Tlusté strevo

pricny tracnik

'y ==

U Bt
i I \
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tlusté strevo ‘- . 7aludek

tenké strevo

o sestupny
vzestupny tracnik

tracnik

slepé strevo
appendix

. 40 \
koneCnik /U

A esovita klicka
ritni otvor



Funkce a vlastnosti TS

e vstrebavani predevsim NaCl a vody
 dale zluCové kyseliny (az 80% zpét do jater)
* vitamin K vytvoreny ve streve

e strevni mikrobiota (drive mikroflora)
* vice nez jednou tolik bakterii nez bunék téla
e dulezZita pro imunitu — obrana i rozvoj
* pomaha traveni
e udrzuje integritu strevni stény — nepropustnost pro
patogeny



Dobra x Spatna mikrobiota

* vliv — strava, obezita, infekce

Good and Bad Bacterial Flora
NN =

BIFIDOBACTERIA ESCHERICHIA COLI LACTOBACILLI
The various strains help to regulate  Several types inhabit the human gut. Beneficial varieties produce
levels of other bacteria in the gut,  They are involved in the production vitamins and nutrients, boost
dulate i resp to of vitamin K2 (essentiol for blood immunity and protect
invading pathogens, prevent clotting) and help to keep against carcinogens.
tumour formation and bad bacteria in check.

But some strains can lead to illness.

CAMPYLOBACTER ENTEROCOCCUS FAECALIS CLOSTRIDIUM DIFFICILE
C Jejuni and C coli are the strains most A common cause of Most harmfull following o course of
ly iated with h di post-surgical infections. antibiotics when it is able to proliferate.
Infection usually occurs throught the
ingestion of contaminated food.

produce vitamins.

)



Jatra

* Hlavni metabolicky organ

* Produkce sérovych proteinu

* obrovska schopnost regenerace

* Dvoji krevni obéh

e jednotka - jaterni lalicek .. btk

Gallbladder
Cystic duct

Common

— hepatic duct

____— Bileduct

gt

Minor duodenal ——% T Tanl of pancreas

papilla b
/ ~ ; Body of pancreas
Major duodenal

papilla
Duodenum Head of pancreas



Stavba jater

Liver Lobules
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Dvojita cirkulace

* Funkcni cirkulace - portalni zila — privadi ziviny a latky z TS
* Nutritivni cirkulace — arteria hepatica — vyziva jaterni tkanée
e 1500ml krve/minuta (30% minutového srde¢niho objemu)

Inferior vena Abdominal
cava ' aorta
I
Hepatic Proper hepatic
veins artery

Splenic Tributaries from
vein h portions of stomach,
pancreas, and

large intestine

vein

Hepatic
S o
\ Tributaries from

Superior h small intestine and
mesenteric portions of large intestine,

vein stomach, and pancreas



Funkce jater

* Metabolismus
* cukry — udrzuji glykemiiv rovnovaze (%lukostat), pomer
glykogen x glukoza, glykogenolyza, glukoneogeneze

* tuky — B-oxidace, vznik fosfolipidi pro membrany, preména
na cukry (udrzovani pomeéru S, T, P

* proteiny — centralni misto tvorby plazmovych proteinu

* steroidy — tvorba a inaktivace, cholesterol substrat pro vznik
steroidu

* Biotransformace — , odpadni” metabolismus,
,biochemicka“”

* Sekrece a exkrece — tvorba zluci a exkrece do streva
e Zlu€ — ZluCoveé kyseliny, emulgace tuku, Zluéovymi kanalky do
Zlu€niku (zahusténi)
* odpadni latky - tézké kovy, bilirubin
e ZluCoveé kyseliny — tvorba micel, vylucovani cholesterolu
e Krvetvorba v embryu

e termoregulace



Pankreas (slinivka brisni)

 exokrinni, acini - produkce travicich enzymu

e endokrinni, Langerhansovy ostruvky - produkce
hormonu

AEEGSSBEY
Common-pie dict BORCIOSNG duct Boty 0! pancreas

TailoF

Alpha cells =
(secrete glucagon)

(secrete
enzymes)

Pancreatic duct
{to duodenum)




Langerhansuv ostrivek

Alpha cell
(secretes
glucagon)

Exocrine
pancreas
(acinar cells
and duct cells)

Beta cell —
(secretes

insulin)
F cell
(secretes
Delta cell pancreatic
(secretes polypeptide)

somatostatin)




Nemoci traviciho traktu

e Reflux

e Gastritida

* Vfedy

e Zlu¢ové kameny

* Pankreatitida, T1D
* Hepatitida

* Polypy

e Rakovina

* Kyla

» Kolitida, Crohnova choroba
* Apendicitida
 Hemoroidy




Gastroesophageal reflux disease

Esophagus \ — —
. Sphincter
. open,
Sphincter — 7 aIFI)owing
closed reflux
Stomach




Pankreatitida
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NAFLD
(Non-alcoholic fatty liver disease)

20-30% =
US Adults 10-20%
NASH
Healthy Liver Fatty Liver NASH Liver Cirrhotic Liver Hepatocellular
— M TGs — Steatosis — Late stage of Carcinoma
— N Liver enzymes Ballooning fibrosis
— A Liver fat — Inflammation
— Fibrosis

No Approved Product

Eligible for Liver Transplantation



IBD — Inflammatory bowel diseases

e Autoimunitni choroby
* Crohnova choroba — cely trakt
* Ulcerdzni kolitida — zadni cast tlustého streva

Crohn’s Disease Ulcerative Colitis
12 F )5
(i1




Rakovina travici soustavy

* Rakovina jicnu — koureni, alkohol

* Rakovina Zaludku — koureni, sul, Helicobacter pylori
* Rakovina jater — alkohol, hepatitida

e Rakovina slinivky — Spatna prognoza, 95% mortalita

» Kolorektalni rakovina — Spatna strava, obezita

The human digestive system tumors

Esophagus

Pancreatic cancer Colorectal cancer

cancer Gastric cacner Live cancer



