(i AGUSTING RAHIVU MAGDALENE MKes

RACIAN CICIAT A - DO TINRAT

o al JTa IR UL TR A AP g T ATt ™

A S N N



Nutrients Foods Functions
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° Sugar and fats:

£ Stored and backup

% energy source
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= Protein:

% Building blocks for

a growth and repair
Carbohydrate:
Primary energy
source
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Breakfast Lunch Dinner Snack
Orange juice Tuna-stuffed tomato Broiled chicken Cottage cheese
Oatmeal Bran muffin Steamed rice
English muffin with margarine Carrot sticks Broccoli spears
Skim milk Apple Tossed salad with dressing

Skim milk Whole wheat bread
Sliced peaches
Skim milk



Category of Foodstuffs

Intermediate
Breakdown

of Products

Carbohydrates

Polysaccharides (starch and glycogen)

ool oole

Amylase

Disaccharides
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I'nd Products
of Digestion:
Absorbable Units

Maltose

Maltase |
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Monosaccharides
(glucose, galactose, fructose)
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Sucrose

‘ Sucrase
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Lactose

Lactase ?

Peptide fragments
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4 Aminopeptidase

Amino acids
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= Enzymes

= Enzymatic splitting
of a chemical bond




Salivary Glands §

IH

sophagus |}

o]

=)

Produces acid and
enzymes that partially
break down food

H

Liver |F

Produces bile, which
helps digest fat

Gallbladder ;

Pylorus {§
f

H

Produces enzymes
that help digest protein,
carbohydrates, and fat
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Duodenum

Large Intestine |}

EJ

Absorbs water so that
water is conserved and
solid feces are produced

Small Intestine

U

Produces enzymes and
absorbs nutrients

II Rectum |

Jejunum §

ﬂ
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Accessory Digestive Organs

Parotid salivary gland

Teeth Oral cavity
Tongue Pharynx
Sublingual salivary gland
Submandibular salivary gland
Esophagus
Li
iver st
Gallbladder Duodenum
Pancreas Transverse colon

Ascending colon
Descending colon
Small intestine
Cecum

Sigmoid colon
Appendix
Rectum

Anal canal

Anus




ESOphagus ................. .

........... Fundus
Body/Corpus
(secretes mucus-..
Pepsinogen and HCI) &%
Duodenum
""""""""" Antrium

(secretes mucus
Pyloric Pepsinogen and gastrin)

sphincter



Body wall >

Peritoneum”

Mesentery —
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Outer longitudinal muscle -

g exter:
- Inner circular muscle

Mucous membrane
Lamina propria i
——— Muscularis mucosa |

Lumen

Myenteric plexus

~ Submucous plexus
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3. PENCERNAAN
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External ' Local changes in
influences  digestive tract

"

Receptors in digestive tractj

L

Extrinsic Gastrointestinal

hormones

- autonomic
nerves

Seli - e
excitable < Smooth muscle
e — 1 (contraction for motility)

Exocrine gland cells
(secretion of digestive juices)

Endocrine gland cells
(secretion of gastrointestinal
and pancreatic hormones)
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Short reflex — = Long refiex —




To prevertebral &
ganglia, spinal (mainly post-
cord, and brain ganglionic)
stem
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Sensory
neurons

Myenteric [
plexus

Submucosal

Epithelium




Nasal >rimal gland

mucosa

Sympathetic

———> Cranial ~
/ ; o BT g nerves y -

Spinal nerves

Sympathetic
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nerves

P | Jrinary bladder

sympathetic preganglionic fiber




PROSES
i MEKANIS : MASTIKASI
2. KIMIAWI : BANTUAN SALIVA




> MEMOTONG / MENGGILING MAKANAN
. MEMBANTU'MENCERNA SELULOSE
. MEMPERLUAS PERMUKAAN MAKANAN YG

MENYEBABKAN ENZIM LBH EFEKTIF

. MERANGSANG SEKRESI SALIVA
. MENCAMPUR MAKANAN DG SALIVA
. MEMPENGARUHI PERTUMBUHAN JAR

MULUT






1. MENDORONG MAKANAN

2. MEMBANTU MENCAMPUR
MAKANAN DG SALIVA

3. MEMILAH MAKANAN YANG HALUS
UTK DITELANA —

| AN SISA I\/IAKANAN —
o PROSES BICARA

6 I\/IEMBANTU PROSES I\/IENELAN
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1. KELENJAR PAROTIS
2. KELENJARE
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2. MELEMBABKAN MULUT
6. ANTI BAKTERI
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l Cerebral cortex WF \ Other inputs

|+
Salivary center
in medulla

).

L

Pressure receptors | . Autonomic nerves
and chemoreceptors : :‘f‘\' - e — 4
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Salivary glands ,
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| | Salivary secretion
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ESOphagus ................. .

........... Fundus
Body/Corpus
(secretes mucus-..
Pepsinogen and HCI) &%
Duodenum
""""""""" Antrium

(secretes mucus
Pyloric Pepsinogen and gastrin)

sphincter



MOTILITAS LAMBUNG

Stomach

Esophagus

Gastroesophageal
sphincter

Direction of
movement
of peristaltic

= contraction
Movement

of chyme Peristaltic
contraction

Peristaltic
contraction

)
H
)

g/

A peristaltic contraction originates in the upper fundus @ When the peristaltic contraction reaches the pyloric
and sweeps down toward the pyloric sphincter. sphincter, the sphincter is tightly closed and no further

: 5 : emptying takes place.
@ The contraction becomes more vigorous as it reaches

the thick-muscled antrum, @ When chyme that was being propelled forward hits
the closed sphincter, it is tossed back into the antrum.
Mixing of chyme is accomplished as chyme is
propelled forward and tossed back into the antrum
o A small portion of chyme is pushed through the partially with each peristaltic contraction.

open sphincter into the duodenum. The stronger the

antral contraction, the more chyme is emptied with each
contractile wave.

The strong antral peristaltic contraction propels the
chyme forward.



enzim pepsin
Mucus
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§: Lipase dan amylée




Mucosa

Stomach
lumen

Submucosa

In oxyntic mucosa

Surface epithe

I'ABLE 16-4

The Stomach Mucc

Type of Stimuli for Function(s)
Secretory Cell Secretion of Secretory Product

Exocrine cells

Mucous cells li Mechanical Protects mucosa against
stimulation mechanical, pepsin, and
by contents acid injury

Chief cells ’epsinoge ACh, gastrin When activated, begins
protein digestion
== Parietal cells Hydrochloric acid ACh, gastrin, Activates pepsinogen,
histamine breaks down
connective tissue,

N In pyloric gland area 5
denatures proteins,
kills micro-organisms

\ Intrinsic factor Facilitates absorption
\\ of vitamin B>
Fndocrine/

paracrine cells

\ Enterochromaffin- Histamine ACHh, gastrin Stimulates parietal
like (ECL.) cells cells

AChHh chief, and ECL,
| cells

/ G cells Gastrin Protein produects, Stimulates parietal,

D cells 1tost Inhibits parietal,
G, and ECIL, cells




Plasma | Gastric
lumen

Parietal cell

Cellular
metabolism H,O —» OH + H'

l

C0, ——= €O, + HO % H,CO, — H' + HCO,

HCO, J—————J
cl —1—*——» cl

Chief cell
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FAKTOR YANG MEMPENGARUHI
PENGOSONGAN LAMBUNG

FAKTOR DARI LAMBUNG

FAKTOR DARI DUODENUM

L1 D"?EFL = EN}EROGAS
EISE'I-GF?ETIN*

dCCk (ch&lﬁlstokmm)




Vagal center
of medulla

Cephalic phase via vagus

Food

Parasympathetics excite
pepsin and acid production

:
|

Secretory

e _ fiber
= 7 Sy W
Afferent Vagus

fibers trunk Local nerve
plexus

Gastric phase:

1. Local nervous
secretory reflexes

2. Vagal reflexes

3. Gastrin stimulation

Circulatory
system

Gastrin

Intestinal phase:
1. Nervous mechanisms
2. Hormonal mechanisms

i Small bowel
, "&o +/ " e 4
7" i






Polysaccharides

m Salivary amylase

y

Lactose Disaccharides
D Na’ P ,
Lumen 9 Lactase cotransport
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Epithelial cell
of villus




& Endogenous protein )
[ Exogenous protein Fi)s L (digestive enzymes, ‘
| (dietary protein) » sloughed epithelial cells, |

SESES RS erdise T s aLE leaked plasma proteins) )

(

Small peptides \ no acids

Amino acids ) acids




Dietary fat \
/ as large \
triglyceride )
N\_ droplet

| Monoglycerides] | Free fatty acids

Monoglycerides | Fatty acids
L =)

;—-1 Triglycerides <—J
Aggregate and Short or J |
coated with 0 dium

lipoprotein air

Epithelial
cell of villus -

Central
lacteal




Epithelial
cell of villus

Iron absorbed
into cell

O

Ferritin —
pool of iron
not absorbed
into blood
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Descending

From Afferent colon P
CONSCIouUs nerve
:’ cortex fibers 1\ -
. B

Parasympathetic
nerve fibers

(pelvic nerves)
L7 %

‘ | Sigmoid

skeletal Rectum
motor nerve 3 & :
( S \ZF— External anal sphincter

Internal anal sphincter






: Enzymes for Source of Site of Action Absorbable Units
Nutrients Digesting Nutrient.  Enzymes of Enzymes Action of Enzymes of Nutrients
Carbohydrate  Amylase | Salivary glands Mouth and body Hydrolyzes |
of stomach polysaccharides to
disaccharides
Exocrine pancreas Small-intestine lumen
Disaccharidases Small-intestine Small-intestine brush Hydrolyze Monosaccharides,
(maltase, sucrase, epithelial cells border disaccharides to especially glucose
lactase) monosaccharides
Protein Pepsin Stomach chief cells  Stomach antrum Hydrolyzes protein to
peptide fragments -
Trypsin, Exocrine pancreas Small-intestine lumen  Attack different
chymotrypsin peptide fragments
carboxypeptidase
Aminopeptidases Small-intestine Small-intestine brush Hydrolyze peptide Amino acids and a
epithelial cells border ~ fragments to amino few small peptides
acids | o
Fat Lipase Exocrine pancreas Small-intestine lumen Hydrolyzes " Fatty acids and
" triglycerides to fatty ~ monoglycerides |
acids and
monoglycerides
Bible salts (not an Liver Small-intestine lumen  Emulsify large fat
enzyme) globules for attack by
pancreatic lipase
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Acid in | Fat and protein
duodenal ‘ products in
lumen ‘ duodenal lumen

| Secretin release | CCK release
from duodenal from duodenal

mucosa mucosa ¥ ..
SRR cholesistokinin

(CCK carried
by blood)
-

Pancreatic duct Pancreatic acinar
cells cells

| Secretion of
pancreatic digestive
enzymes into
duodenal lumen

Secretion of aqueous
NaHCO. solution into
duodenal lumer




Spleen
(@ ayataz)

TAIL OF PANCREAS
S0DY OF PANCREAS
Infericr pancraabe artery
Superior mesanteric artery
Infenor pancreaticoducdenal artery
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Pancreatic

(b} Pancreatic islet and surraunding asni duct



Each pancreatic islet includes four types of hormone-secreting
cells:

1. Alpha or A cells constitute about 17% of pancreatic islet cells
and secrete glucagon (GLOO-ka-gon).

2. Beta or B cells constitute about 70% ot pancreatic islet cells
and secrete Insulin (IN-soo-lin).

3. Delta or D cells constitute about 7% of pancreatic islet cells
and secrete somatostatin (so-ma-to-STAT-1n).

4. F cells constitute the remainder of pancreatic islet cells and
secrete pancreatic polypeptide.



€ Low blood glucose © High blood glucose

‘---------------s

\_

(hypoglycemia) (hyperglycemia)
stimulates alpha stimulates beta cells
to secrete

GLUCAGON — INSULIN

\ \

Glucagon acts on G Insulin acts on various
hepatocytes body celis to:

(liver cells) to: e accelerate facilitated

e convert glycogen diffusion of glucose
into glucose into cells
(glycogenolysis) e speed conversion of

* form glucose from glucose into glycogen
lactic acid and (glycogenesis)
certain amino acids e increase uptake of
(gluconeogenesis) amino acids and increase

protein synthesis
e speed synthesis of fatty
Glucose released acids (lipogenesis)
by hepatocytes e slow glycogenolysis _
raises blood glucose » slow gluconeogenesis
level to normal

--------------/

‘ e Blood glucose level falls
If blood glucose @ 1t blood glucose continues |
continues to rise, to fall, hypoglycemia _ ¥
hyperglycemia inhibits inhibits release of insulin

release of glucagon






