Digestive system of Human

The process by which complex food is converted into simplest food with the help of digestive enzymes(Hydrolytic enzymes), hence process of digestion is a hydrolytic process.

Types of digestion:

Intracellular : When the process of digestion occurs within the cell in the food vacuole. Examples :

Protozoa, Porifera, Coelenterata and free living platyhelminthes. With the help of lysosomal enzymes.Food particle is taken in through endocytosis (phagocytosis). It forms a phagosome which fuses with alysosome. Digestion occurs and the digested materials are passed on to cytoplasm. The undigestedmaterials is thrown out by exocytosis.

Extracellular : When the process of digestion occurs outside the cell. Examples : Coelenterates andphylum platyhelminthes to phylum chordata. Therefore, coelenterata and free living platyhelminthes (flat

worms) perform both intracellular and extracellular digestion.

Digestion in vertebrates occurs in the digestive tract or alimentary canal. The various parts involved in
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Digestion can be broadly grouped in two groups –

Digestive tract or Alimentary Canal

Digestive Glands

On the basis of the embryonic origin, the alimentary canal of vertebrates can be divided into

three parts –

· Fore gut / Stomodaeum : Ectodermal. It includes buccal cavity / oral cavity.

· Mid gut / Mesodaeum : Endodermal. It includes pharynx, oesophagus, stomach, small intestine,and large intestine.

· Hind gut / Proctodaeum : Ectodermal. It includes anal canal and anus.

Parts of alimentary canal and its histology:

(a) Mouth

(b) Vestibule

(c) Bucco-pharyngeal cavity

(d) Oesophagus

(e) Stomach

(f) Small intestine consist of duodenum, jejunum, lleum

(g) Large intestine consist of caecum, colon, rectum

(h) Anal canal and anus

(i) Generalized histology of alimentary canal

· Mouth : The mouth is a transverse slit bounded by two movable lips or labia, upper lip and lower lip.

· Upper lip has small ridges on the sides, a tubercle in the middle and a vertical groove (philtrum) above.


· Vestibule : It is a narrow space between lips and gums in front and gums and cheeks on the sides. Itslining contains mucous glands. In the vestibule, a small median fold of mucous membrane, the superiorlabial frenulum, connects the middle of the upper lip to the gum and usually a similar but smaller inferiorlabial frenulum connects the middle of the lower lip to the gum.

· Buccopharyngeal cavity : It includes anterior buccal cavity lined by stratified squamous epithelialcell and posterior pharyngeal cavity lined by columnar epithelial cell. It is distinguished into three region. Pharynx is a vertical canal beyond the soft palate. The food and air passages cross here. Pharynx may be divided into three parts.

The various structure present in buccopharyngeal cavity are as follows –

· Fauces : A triangular area present between buccal cavity and pharynx in human.

· Palate : The roof of buccal cavity is called Palate. In crocodiles and mammals horizontal shelf like processes of premaxilla and maxilla and the palatine bones of upper jaw fused and form a secondary palate. Which separates the buccal cavity from nasal cavity. Palate is distinguished into three regions

· Hard palate : Anterior, bony portion formed of maxilla and palatine bones in human andpremaxilla, maxilla and palatine bones in rabbit. Hard palate have transverse ridges called palatine rugae Such rugae or ridges are more develop in carnivorous mammals because their function is to firmly grip the food and prevent it from slipping out the cavity.

· Soft palate : Posterior soft part, made up of connective tissue and muscles.

· Vellum palate/uvula : Part of soft palate, which hangs in the region of pharynx. It closes the internal nostrils during degglutition.

· Palatine glands : Numerous mucous glands. Chiefly present in soft palate, secretes mucous for lubrication.

· Naso-palatine duct : One pair, present in rabbit, extends from nasal passage to the buccal passage, contains Jacobson’s organ concerned with olfaction.

· Vibrissae : A tuft of hairs on upper lip of rabbit.

· Hare-cleft : A cleft on the upper lip of rabbit, which makes it bilobed.
Tongue:

In mammals it is thick, musculo-sensory orga attached posteriorly to the floor of mouth by a soft ligamentous fold, frenulum Weber’s gland are present along the posterior laberal margin on either side and secrete mucous.

The dorsum of a tongue is lined by a stratified epithelium and has a median groove and three types of lingual papillae.

Filiform : Most abundant short filamentous (absent in Rabbit) buds.

Fungiform : Small mushroom shaped on the upper part with taste buds.

Circumvallate : Largest cup like, on the posterior part. Its pharyngeal part has irregular lymph nodulescalled lingual tonsil.

Pharynx:

The pharynx is a tube like structure made of muscles and lined with mucous membrane. Because of its location behind the nasal cavities and mouth, it functions as part of the respiratory and digestive system both.

Air must pass through the pharynx on its way to the lungs and food must pass through it on its way to stomach. Pharynx divided as naso pharynx, oropharynx and laryngopharynx.

· Nasopharynx lies behind nasal chamber dorsal to soft palate. Its posterior wall has collection of pharyngeal tonsils. Eustachian tubes open into this part and had tubal tonsils around the openings.

· Oropharynx behind the oral cavity represent the common place where oral cavity and nasopharynx both open. This is the site for crossing of air route and food route. Two masses of palatine (or faucial) tonsils are present along its lateral walls.

· Laryngopharynx is the most inferior part in the space around larynx.

Oesophagus:

The oesophagus is the muscular mucus lined tube that connects the pharynx with the stomach. It is about 25 centimeters (10 inches) long.

The oesophagus serves as a dynamic passage way for food, pushing the food towards the stomach. The production of mucus by glands in the mucosal lining lubricates the tube to permit easier passage of food towards the stomach.

Small Intestine:

· Small intestine is 5–7 mtr. long divided as duodenum jejunum and ileum.

· Duodenum is the shortest (25cm) and widest uncoiled part of small intestine. It receives the bile and pancreatic duct. The ampulla of vater (hepatopancreatic ampulla) opens into it. This ampulla receives both bile duct and pancreatic duct (duct of santorini).

· Most of the chemical digestion occurs in duodenum. The acid chyme enters the duodenum from the stomach. This area is the site of frequent ulceration.

· Jejunum is the middle less coiled part of 2.5 mtr length. It is more reddish and vascular with thicker wall.

· Ileum is the longest (3.5 mtr) and most coiled part of about 3.5 cm diameter.

· Pancreas lies in duodenal loop.

· The mucous lining of the small intestine like that of the stomach, contains thousands of microscopic glands.

· These intestinal glands secrete the intestinal digestive juice.

· The intestinal lining is arranged into multiple circular folds called plicae. These folds are themselvescovered with thousands of ‘tiny fingers’ called villi.

· Millions of villi project inward from the mucous lining to provide the large surface area for the contact between capillaries and intestinal lining.

· Each villus is itself covered by epithelial cells which have a brush border composed of micro-villi. The microvilli further increase the surface area of each villus for absorption of nutrients. Inside each villus lies a rich network of blood capillaries that absorb the products of carbohydrate and protein digestion (sugars and amino acids).

· Each villus in the intestine contains a lymphatic vessel or lacteal that absorbs lipid or fat materials from the chyme passing through the small intestine.

· Advantage of large contact area offers for faster absorption of food from the intestine into the blood and lymph

Large Intestine:

The large intestine is only about 1.5 meters (5 feet) in length. As the name implies, it has a much larger diameter than the small intestine. It forms the lower or terminal portion of the digestive tract. Undigested and unabsorbed food material enters the large intestine after passing through a sphincter like structure called the ileocaecal valve. The subdivisions of the large intestine are listed below is the order in which food materials or faecespass through them.

· Caecum

· Ascending colon

· Transverse colon

· Descending colon

· Sigmoid colon

· Rectum

· Anal canal

· Colon

· No secretion, no glands at all.

· Along the wall there are three inner longitudinal folds called as taeniae - specialized structures for

· absorption of water.

Stomach:

Thick and highly distensible wall, when empty it forms inner longitudinal folds, rugae. Muscular layer is thickest as compared to all other parts. It has additional (i.e. 3rd) layer of muscle as innermost oblique muscle layer.

Submucosa has no speciality.

Mucosa forms glands by invaginating into submucosa and has four special types of cells :

· Mucous (Goblet) cells secrete mucin.

· Oxyntic (or Parietal) cells secrete HC1 and Castle’s intrinsic factor.

· Chief cells (Peptic or zymogenic) secrete enzymes.

· G-cells secrete gastrin hormone.

· Argentaffin cells produce serotonin, somatostatin and histamine.

· Cells of mucosa are secretory but not absorptive.

· There are also stem cells that keep replacing the worn out cells of mucosa

