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Level of Organisation  





DIGESTIVE SYSTEM

• The three fundamental processes that take 

place are: 

– Secretion: Delivery of enzymes, mucus, ions and the 
like into the lumen, and hormones into blood. 

– Absorption: Transport of water, ions and nutrients 
from the lumen, across the epithelium and into blood. 

– Motility: Contractions of smooth muscle in the wall of 
the tube that crush, mix and propel its contents. 
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LIVER 





FROM MACROMOLECULES INTO 

MONOMERS 



           -----  +  H2O -----------        -----OH  +  H- 

MACROMOLECULES:                         MONOMERS: 

Carbohydrates  

 polysaccarides       Monosaccharides 

  maltose   2 glucose 

  lactose   glucose + galactose

  sucrose    glucose+fructose  

 starch      maltose 

Proteins                                              Amino Acids (AA) 

     peptides 

Fats 

 Tryglycerides   Monoglycerides+  FFA 

 Phospholipids  Lysophospholipids + FFA 
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REGULATION OF GI FUNCTION 

 

Complex regulation with overlapping 

pathways that involve: 

 Neural 

 Endocrines 

 Local control mechanism (little brain; enteric 

nervous system) 
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MOVEMENTS OF FOOD THROUGH THE PHARYNX  

AND UPPER ESOPHAGUS DURING SWALLOWING 
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PERISTALTIC WAVES 
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Negative Feedback of the Gastric Phase 

CONTROLLED CONDITION 

 

RECEPTOR 

 Chemoreceptors and stretch receptors 

increased pH and stretch of stomach wall, 

and generate nerve impulses that pass to 

the control centers 

CONTROL CENTER 

 Enteric nervous system and medullary 

neurons generate parasympathetic 

impulses that pass to the effectors 

EFFECTORS 

 Parietal cells of the gastric mucosa 

secrete HCl and the muscularis contracts 

more vigorously (increased frequency and 

strength of mixing waves) 

RETURN TO HOMEOSTASIS 

 In response, there is increased acidity in 

stomach chyme and the mixing waves 

begin emptying the stomach.  An empty 

stomach is a return to homeostasis. 

Food entering stomach disrupts 

homeostasis by causing an increase in 

gastric juice pH AND stretch (distention) of 

stomach wall 

















                             



Intestinal Movements 

 Segmentation  

 Mixing mucous and enzyme 

 Slow peristaltic contractions   to encourage 

absorption 

 Local contractions (no CNS involvement) 

 It takes appr. 5 hrs to digest & move chymus 

from duodenum to ileum 







 

    pattern of motility 

      - Haustration (slow segmentation) 

      - Mass movement (slow peristaltic; 3-4  

        times/day) 

 

Distension of rectum stimulates sigmoid colon 

and smooth muscle of rectal wall  relaxation 

of internal sphincter muscle (outonomic nerve) 

Defecation conducts when external sphincter 

muscle is relaxed 





 

Gastrointestinal Hormones 
Gastrin 

Origin: Stomach 

Stimulus: Food in stomach 

Function: Stimulates HCl & pepsinogen secretion, 

increases stomach motility 

 

Secretin 

Origin: Duodenum 

Stimulus: Acid 

Function: Stimulates pancreatic secretions.  Slows 

stomach motility and acid production 

















 
   

• gastrin & CCK 

 

• Secretin, glucagon, glicentin, VIP,GIP 

 

 Were grouped based on: 
 Similarity of chemical structures 

 Similarity of its function 

 

 

 

 



 

   

 
 in general: stimulates gastric secretion & 

motility 
1. Stimulates gastric acid secretion 

2. Stimulates pepsin&intrinsic factor secretion by the 
stomach 

3. Stimulates growth of gastric & intestinal mucosa (‘thropic 
action’) 

4. Increase the tone of musculature of the LOS,stomach & 
small intestine 

5. Stimulates insulin and glucagon secretion (after a protein 
meal) 

6. Stimulates calcitonin secretion 

 

  



 

 
1. Contraction of gall bladder ( cholecystokinin?) 

2. Secretion of pancreatic juice rich in enzyme ( pancreaozymin?)] 

3. Augments the actions of secretin in producing an alkaline 
pancreatic juice 

4. Increases the secretion of enterokinase from intestinal mucosa 

5. Exert trophic effect on the pancreas 

6. Inhibit gastric emptying 

7. May enhance the motility of the small intestine and colon 

8. Along with secretin, it augments the contraction of pyloric 
sphincter 

9. Together with gastrin, stimulates glucagon secretion 

 



 

 

 
1. Stimulates bicarbonate rich-watery alkaline pancreatic 

juice by increasing bicarbonate secretion of biliary tract 

2. Increases bicarbonate secretion of biliary tract 

3. Augments the action of CCK-PZ in producing 
pancreatic secretion of digestive enzymes 

4. Decreases gastric acid secretion 

5. May cause contraction of the pyloric sphincter 

6. Increases insulin secretion; but inhibits glucagon 
secretion 



Additional hormones in the digestive system  

regulate appetite 

 

 Ghrelin is produced in the stomach and upper 
intestine in the absence of food in the digestive 
system and stimulates appetite. 

 

 Peptide YY is produced in the GI tract in 
response to a meal in the system and inhibits 
appetite.  

 Both of these hormones work on the brain to 
help regulate the intake of food for energy. 

 



Nerve Regulators 

 
Two types of nerves help to control the action of the digestive system. 

 

 (outside) nerves come to the digestive organs from the 
unconscious part of the brain or from the spinal cord.  

They release a chemical called  and another called 
.  

 Acetylcholine causes the muscle of the digestive organs to 
squeeze with more force and increase the "push" of food and juice 
through the digestive tract. Acetylcholine also causes the stomach 
and pancreas to produce more digestive juice.  

 Adrenaline relaxes the muscle of the stomach and intestine and 
decreases the flow of blood to these organs. 

 





Intrinsic nerves 

 

Even more important, though, are the intrinsic (inside) 

nerves, which make up a very dense network embedded 

in the walls of the esophagus, stomach, small intestine, 

and colon.  

The intrinsic nerves are triggered to act when the walls of 

the hollow organs are stretched by food.  

They release many different substances that speed up or 

delay the movement of food and the production of juices 

by the digestive organs. 

 





why 

obesity? 



FOOD PROCESSING 

 

 Ingestion 

Digestion 

Absorption  

Elimination 

 



Mechanical Breakdown 

 Biting 

Chewing 

Grinding 

 Emulsification 

 

   TO INCREASE surface area for enzymatic 

attack 







Sekresi lambung: - HCL 

                             - pepsinogen 

                             - Gastrin 





Sekresi di usus halus 

 Kurang lebih 1.8 L  

 Fungsi 

    pelumas  

    Buffer 

    melarutkan enzym dari pankreas 

 

 





Sekresi Pankreas 



 







Absorbsi 



Absorbsi monosakarida 





Absorbsi monogliserida dan asam lemak 







Absorbsi asam amino 





 



 

 

 



Vitamin 

 Larut lemak  (A, D, E, K): lewat bersama lipid 

 Larut air  (B, C): masuk bersama air 

B12 : faktor intrinsik di lambung mengikat B12 dan 

diabsorbsi di ileum 

 

Air dan mineral 

Mirip reabsobsi di tubulus ginjal dengan aktif 

transport Na, reabsorbsi air secara pasif mengikuti 

gradien osmotik 

Normalnya 95% air masuk usus kecil sebelum masuk 

kolon 

Cl mengikuti  Na dari lumen GI ke dalam darah 
 Kalsium, potassium, magnesium, iodine, bicarbonate, iron 

 





Absorbsi di kolon 

 Reabsorbsi air 

 1500 mL/hr di kolon; 1300 mL reabsorbsi 

 Feses  terdiri: - 75% air 

                          - 5% bakteri 

                          - 20% undigested material,  

                            inorganic material, epitel  

  Reabsobsi garam empedu, vitamin, bilirubin, 

toxins 

 



 Bile salts 

 Reabsorbsi, dibawa ke hepar  

 Vitamin 

 Bakteri di kolon membentuk  3 vitamin 

• Vitamin K:  fat soluble; diperlukan untuk 

sintesis faktor pembekuan di hati 

• Biotin:  water soluble; diperlukan untuk 

metabolisme glukosa 

• Vitamin B5:  water soluble; diperlukan 

untuk biosintesis hormon steroid dan 

beberapa neurotransmiter 



Modifikasi Meliala, 2011 

MICROORGANISMS 
ALLERGENS 

PARASITES 
TOXINS 

MALIGNANT CELLS 

Chandra, 1997 

Nutrition and the immune system: an introduction, 1997 

HOST RESISTANCE 



Maturation 

Development 
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Enjoy learning adventure, it shall never end! 


