DIGESTIVE SYSTEM

Functions

1. Ingestion 

2. Secretion – of water, acid, buffers and enzymes into the GI tract

3. Mixing and propulsion

4. Digestion – mechanical and chemical breakdown of food

5. Absorption – of digested products into blood and lymph

6. Defecation

Mouth
Teeth – protect from infection, gum disease etc

Saliva – 99.5% water – dissolves food so can be tasted and digestive reactions can begin 

.5% solutes:

· ions – Na, K, Chloride, 

· bicarb, phosphate ions buffer acids

· mucus – lubricates food

· IgA

· lysozyme (bacterolytic enzyme)

· salivary amylase (activated by chloride)

· lingual lipase

· urea and uric acid – wastes being removed

Salivation under parasympathetic control.  Increased by touch and taste of food – also by smell, sight, sound or thought of it.  Dry mouth cd be from stress (SNS xs) or dehydration.

Mechanical digestion – chewing

Chemical digestion – water dissolves food, and enzymes need water.  Salivary amylase reduces starches to di- and trisaccharides, continues to work for about another hour until inactivated by stomach acids.  Lingual lipase is activated by stomach acid, so not active until food has been swallowed.

Swallowing
Facilitated by saliva and mucus.  Three stages:

· voluntary

· pharyngeal (involuntary)

· oesophageal (involuntary)

Oesophagus mostly muscular, mucus glands at the inferior end.  Upper oesophageal sphincter at junction with pharynx.  Relaxes during pharyngeal swallowing to allow food through, and also during exhalation.  Peristalsis takes the bolus on.

Oesophageal transit times: - solids/semisolids 4-8 seconds.  Liquids ca. 1 second.




mouthwashes

sialagogues e.g.

Iris, Capsicum, Zingiber, Lobelia, Zanthoxyllum. Echinacea

NS important - nervines

Take enough fluids

Take time to eat
Lower oesophageal (or cardiac) sphincter – physiological, just where the diaphragm pinches the oesophagus shut – relaxes during swallowing to let food into stomach. >> connections between breathing and swallowing.

Stomach
Directly inferior to diaphragm. Massaged constantly by diaphragm during breathing.  Most distensible part of GI tract – when empty about the size of a large sausage, but can hold a lot of food when full.

· reservoir for food – eaten much more quickly than can be absorbed

· continues digestion of starches

· absorbs water, ions, short chain fatty acids, some drugs (notably aspirin), alcohol

· Secretes gastric juice – contains 

· HCl, kills bacteria and denatures proteins

· pepsin – begins digestion of proteins.  Needs pH2 – inactive if higher.  Secreted as inactive pepsinogen – activated by HCl or pepsin.

· intrinsic factor – aids absorption of B12

· gastric lipase – digests fats

· mixes bolus with saliva and gastric juice to form a liquid - chyme

· secretes gastrin into the blood

Mechanical digestion – mixing waves in muscular layers.  Strongest toward pyloric sphincter, which remains almost, but not entirely closed – each wave forces a little chyme (10-15ml) into the duodenum.

Stomach avoids digesting itself by secreting thick mucus layer 

Activity – muscular and secretory - stim by sight, smell, taste or thought of food, via parasympathetic NS, before food gets to stomach, so it’s ready.  Can be inhibited by xs SNS activity.  Once food hits stomach, neural and hormonal mechanisms keep secretion and motility going.   Tightens upper and opens lower sphincter.  

Gastric emptying
Chyme containing fats and glucose enters small intestine, triggering release of hormones 

· secretin  - decreases gastric secretions

· and cholecystokinin (CCK) inhibits stomach emptying

Stomach distension and presence of partially digested proteins, alcohol and caffeine increase secretion of gastrin and PNS activity.  This stims contraction of lower oesoph sphincter, increases stomach motility and relaxes pyloric sphincter >> gastric emptying.  Also inhibitory signals from SI to prevent it being overloaded with chyme.


Keep toned – Acorus, Angelica archangelica – to keep the acid in

Breathing exercises

Bitters

Smooth muscle relaxants/tonics

Hydration

Ask if enjoy food

Relax while eating




Carbs leave fastest, then proteins, fats hang around a lot longer in the stomach.

Small intestine – 90% of absorption

1. Duodenum (12 fingers, 10 inches)
2. Jejunum (empty) 1m

3. Ileum (twisted) 2m

As acidic chyme enters duodenum, secretin and CCK stimulate release of pancreatic juice into the duodenum.    Contains water, salts, bicarb enzymes.  Alkaline.  Buffers stomach acid, stops pepsin, creates right pH for SI enzymes – carbs, protein, fats and nucleic acids.  Secreted due to PNS action when stomach starts to prepare itself for food.  Secretin stims bicarb, CCK stimulates digestive enzymes.

Bile pH 7.6 – 8.6.  Water, bile salts, cholesterol, lecithin, pigments, ions.  Bile salts emulsify fats from globules to tiny droplets – large surface area quickly digested.  Bile continuously released but stored in gb for boost when needed.  CCK stims GB contraction, secretin stims secretion of bicarb into bile.

Intestinal juice is water and mucus, mixes with pancreatic juice to make a liquid medium for absorption of chyme.

Mechanical digestion – 2 mvts.  Segmentation smooshes chyme around without moving it on, stim by distension.  As stuff is absorbed, distension lessens and peristalsis starts, squeezing it along.  PNS increases motility, SNS reduces it.

Half of all protein absorbed comes from digestive juices and dead cells sloughed off the mucosal surface.

Need bile salts to absorb fats.  If these are lacking, up to 40% lost in faeces, along with fat soluble vitamins – A, D, E, K

Most water absorption happens here – vital for water balance.

Large intestine
Chemical digestion via bacteria – prepare chyme for elimination.

· ferment any remaining carbs, releasing H, CO2 and methane gases

· convert remaining proteins to aas

· break aa’s into indoles, skatoles (excreted in faeces and contribute to smell), hydrogen sulphide and fatty acids (reabsorbed >> liver>>detox>>urine)

· produce some B Vits and Vit K – absorbed from colon.

Defecation reflex – spinal parasymp reflex, squeezes from centre of transverse colon to push contents into rectum (mass peristalsis), opening internal sphincter (invol).  If then open external sphincter (vol) defecate.  If not, it stays there and backs up until next mass peristalsis.  In theory, this should happen during or shortly after each meal

If eat only carbs, stomach empties fastest – mix with proteins/fats for better satiety

Pancreatic tonics – galega, gymnema, Berberis, Mahonia, bitters

Cholagogues increase secretion of bile and expulsion from gb.  Cynara, Berberis, Iris, Tarax, Chelidonium, Rumex 

Absorption into bloodstream – treat circulation

Absorption into lymph – lymphatics

So lots of gas/smelly poo suggests inadequate digestion further up.

Antibx >> fewer vits

Go when urge strikes.  Fibre and fluid for soft, bulky, easily passed stool.  Also PNS/SNS.  Cholagogues – bile mild laxative.

