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Digestive System
By d Gehan el wakeel
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Anatomy
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- The stomach 1s formed of 3 parts: fundus, body and antrum

or pylorus. \2

Gastric Glands:
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- The gastric mucosa contain three types oficellss o9 o020 s <=

-
a. Parietal (oxyntic) cells — secrete HCI and intrinsic factor.

b. Peptic (chief) cells— secrete proteolytic enzymes

Ms\ﬂ) pepsmo gens.
‘€3 Mucous cells — secrete mucous.
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Cells of the gastric
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A) Sympathetic supply B) Parasympathetic supply

1- causes relaxation of the wall of 1- Causes contraction of the wall of the

the stomach and contraction of stomach and relaxation of
SO so\e 9591 glos Sos U Y 2555 sk )
pyloric sphincter — delayed emptying pyloric sphincter — rapid emptying.

2- Stimulate mucous secretion. 2- stimulate secretion of HCL and pepsin

Y

3- V.C. of gastric blood vessels. 3- V.D. of gastric blood vessels. .5 ot
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- PHus:1— the most acidic fluid in the body.

- The volume 1s 3 L/day.

Composition: a. Water 99%.b. HCI1 0.5%

1.  Imorganic constituents — 0.1%. e.g. Na, K, Ca, Mg.
1.  Organic constituents — 0.4%. €.2. compex as {on

as\s oy ?eps'mJ*‘ 35 M) lipid @22 ‘jcla{'l’h Erd
 Enzymes: pepsinogens, gastric lipase, gelatinase and

; hydvate 22
gastric amylase. Colen) e

e Mucous.

 Intrinsic factor.



> Functions of HCL
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1. Itactivates pepsinogens into pepsin and provides the acidic
medium needed for their actions. * Sumwary - Fanc of HCle- -
Pepsin @ P\ o W
2. It kills many ingested bacteria. .. ©
0 . . = = \
3. It helps Ca and iron absorption. . Ca +iton 06~ )
‘."‘:"L‘ _},l-é milk c\o\—\'\'vzj @

4. Together with pepsingritthelps'milk-clotting:
/h kel )"J’:-_.'LJ’AJW L)
Pepsin functions ( 3s/) 2/
- The active pepsin is a proteolytic enzyme which acts on
L Giaptietel e

polypeptides to form peptides and peptones.

- It needs a highly acidic medium.



 Intrinsic Factor
- It is secreted by the oxyntic cells. poriebal el
- It1s essential for‘absorption of vitamin B12.

- Vitamin B12 is essential for maturation of RBCs, so lack of

intrinsic factor causes pernicious anaemia
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Mucous Secretion
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a) Is important for lubrication & mixing chime
Sare) Nr= -».;l?_ 45}(-; e
b) Form a gel coat that protect the gastric mucosa from HCI

& mechanical erosion by food
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The parietal (oxyntic) cells, which is characterized by :

: Presence of large number of mitochondria —s Hel (\;'P:’ Clp b
- Presence of system of canaliculi — (| g &\

Their surface contain 5 types of receptors S
- Acts by Stimulated by | Inhibited by | Effect
1- Muscarinic 1 intracellular Ca++  Acetyl choline Atropine inet HCI
R. arjah g¥e s\s
2- Gastric R 1 intracellular Ca++ Gastrin Somatostatin = jn.f HCI
3- Histamine R 1 ing C-AMP Histamine Somatostatin ,,.; HCI
4- | ing C-AMP PGS Anti- del HCI
Prostaglandins inflammatory
wel M _ drugs _
Plas oS0+ ool (s asp emz SS2

Op i o b Tae L
5- Somatostatin | ing C-AMP Somatostatin del HCI
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- Patients taking anti-inflammtory drugs complain of hyperacidity a&
peptic ulcer because these drugs | PGS — 1 HCL.

Cellular mechanism for HCL secretion

S (—19
Cl is actively secreted into the lumen, this creates|—ve potential
) ,’J‘A:j\) lutmend $=> K*
K™ then diffuses to the lumen attracted by the —ve potential

H" is pumped intO*the lumen infexchange with K¥ through the

'\,\
H"-K* pump (proton pump).
How wen produee:

HCO; then diffuses to the extracellular fluid casing temporal e
A RN 2..,&-—- m;{'ocmch-fm (oo 4:“%‘ %
alkalosis (alkaline tide).. =G ( ¢9%) (O, 52 HO g o= 22— Oz g0\ O, 2
. . v g HCo, o M2
Water then diffuses to the lumen by osmosis =~ H Us 03 cT au ss 030 750 o HCS
atp 3% 8o BV U 0. H-Kaatpase G 05 CCo8 W Pl S & Cose 0 U
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PARIETAL CELL

= CELL TYPE OF THE STOMACH WALL
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Control of H* secretion by gastric parietal cells
of QQ‘“Q‘/NPD.UM)'IC

Vagus e mp O cells ECL cells
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. Proton pump

Parietal Cell B
Acetylcholine == 4 H20 . CO, ‘
£ l Carbonic —l{ > K
Histamine — @ \1’%- anhydrase
Gastrin -)q . " H "
HCO, + H' " H'
| ADP +P, H*
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- Functions of HCI

1. Activate pepsinogens into pepsins.

2. Providethe acidic medium needed for the activity of pepsins.

3. Kills the ingested bacteria

4. Helpiron & ca++ absorption

5. Help milk clotting.

6. Controls the rate of gastric emptying so that 1 dudenal acidity —|
emptymg

OJ\J,J\n ur‘.’ ....S_uu, J)_,S M_,\M 3)las ( “Qos)
7. Stimulates bile flow & pancreatic juice by increasingCCK'&

secretin a5 WG 30 o duodenum o 102 pY @ Sy



Mucous Layer

Maoous Cells |34 C110Y
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COMPONENTS OF GASTRIC
MUCOSAL BARRIER

A Compact epithelial cell lining — @\>3 )V

A special mucous covering gss. ).z H% ¥\

\)’, {,n SM_D‘\ )\A-_‘
impermeability of luminal membrane of the

gastric mucosal cells to hydrogen ions.

Rapid replacment of entire stomach lining




* Functions of digestive system:

— Accessory organs T B ancreatic islet
¢ Pancreas p-cell
— Exocrine gland between slglc'i-der
stomach and small intestine common

. . bile duct
— Produces several digestive

enzymes:
rypsin: digests proteins

» pancreatic amylase:  creatic—( 2/ bI dd d
: | allbladder an
digests starches Pancreas

SAPRICIPRIS), oho

Duodendm —

» lipase: digests fats
— Also acts as endocrine gland

» produces hormones to regulate glucose levels in blood (insulin
and glucagon)
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Human Liver Anatomy

inferior vena cava o e
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Functions of the Liver

* Metabolic

*|Storaget Glycogen, vitamins (all Fat soluble
and few water soluble), iron

* Excretory/Secretory =~ bile excretion s & e ot

Wyl O 3;‘)—')\.-1 W")}’ "SJ\’

* Protective (eg. kuffer cells) Caan
* Coagulation — production of clotting
factors (=0 ) S o o

* Detoxification of drugs via cytochromes.
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Bile Juice ble piavert
Bile is a bitter-tasting, dark green to yellowish

brown fluid, produced by the liver , it is stored in

the gallbladder and upon eating is discharged into

the duodenum..

The principal function of the gallbladder is to serve
as a storage reservoir for bile.

The main components of bile are water, bile salts:,\’,\,éﬁo% Y
FAW

bile pigments, and cholesterol \:i:»\ S

Bile salts act as emulsifying agents in the digestion

and absorption of fats. Cholesterol and bile
pigments from the breakdown of hemoglobin are
excreted from the body in the bile.



Intestine

* Digest food

* Fitr waste
* Absor water




[rnerse
(ol

Functions of large intestine

«3 primary functions:

Dnscending

do (4 absorbing waler and electrolytes,
2. producing and absorbing vitamins,
3, forming and propelling feces toward the
rectum for elimination. Convert the liquid
contents of the ileum into semisolid feces by

absorbing water, salts, and electrolytes. It
also stores and lubncates feces with mucus.

. ~ ‘w\'
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/ ich of these ions is present in

saliva and is bactericidal?

Na (a

K (b

Cl (c

Hco3z (d
Thiocyanate (e




VVNICh OT these cells OT gastric

~ glands secretes HCL and intrinsic
factor?

Pepticcell (a
Parietalcell (b
Mucus neck cell (

M

Q.

Enteroendocrine cell (

Surface mucuscell (e



/ ich of these pancreatic enzymes

acts to digest starch?

Trypsin (a
Amylase (b
Lipase (c

Chymotrypsin (d
Phospholipase (e



Ineliveracts as an excretory {a_—
~organ for which of these

substances?

Glycogen (a

Fat soluble vitamins (b
Water soluble vitamins (c
Bile (d

[ron (e



Water is absorbed primarily by
which of these digestive organs?

Stomach (a
Pancreas (b
Liver (c

Small and large intestine (d
Esophagus (e
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