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Assignment: discuss rotation of the intestine

Answer: Rotation of the midgut happens during the second month of intra-uterine life. This is the gastrointestinal tract, consisting of the foregut, the hindgut, and the midgut. The midgut is continuous with the vitelline duct or yolk stalk, which later becomes obliterated.

During the 4th week the 3 distinct divisions (foregut, Midgut and hindgut) extend the length of the embryo from oral membrane to cloacal membrane and will contribute different components of the GIT. These 3 divisions are also later anatomically defined by the vascular (artery) supply to each of theses divisions.

The large mid-gut is generated by lateral embryonic folding which "pinches off" a pocket of the yolk sac, the 2 compartments continue to communicate through the vitelline duct.

The oral cavity (mouth) is formed following breakdown of the buccopharyngeal membrane (oropharyngeal, oral membrane) and contributed to mainly by the pharynx lying within the pharyngeal arches. The opening of the GIT means that it contains amniotic fluid, which is also swallowed later in development.

Foregut

First embryonic division of gastrointestinal tract, extending from the oral (buccopharyngeal) membrane and contributing oesophagus, stomach, duodenum (to bile duct opening), liver, biliary apparatus (hepatic ducts, gallbladder, and bile duct), and pancreas. The forgut blood supply is the celiac artery (trunk) excluding the pharynx, lower respiratory tract, and most of the oesophagus.

From the oral cavity the next portion of the foregut is initially a single gastrointestinal (oesophagus) and respiratory (trachea) common tube, the pharynx which lies behind the heart. Note that the respiratory tract will form from a ventral bud arising at this level merge together into what is usually a SINGLE organ in the adult:the uncinate process of the head of the pancreas is derived from the ventral pancreatic budthe remaining portion of the head, body, and tail of the pancreas is derived from the dorsal pancreatic   

Midgut

The middle embryonic division of gastrointestinal tract contributing the small intestine (including duodenum beneath distal bile duct opening), cecum, appendix, ascending colon, and part of the transverse colon (right half to two thirds). The midgut blood supply is the superior mesenteric artery.

Much of the midgut is herniated at the umbilicus external to the abdomen through development. A key step in development is the rotation of this midgut that must occur to place the GIT in the correct abdominal position with its associated mesentry. The GIT itself differentiates to form significantly different structures along its length: oesophagus, stomach, duodenum, jejunum, ilium (small intestine), colon (large intestine).

The mesenteries of the GIT are generated from the common dorsal mesentery, with the ventral mesentry contributing to the lesser omentum and falciform ligament. he gut tube undergoes a PRIMARY rotation of 90 degrees counterclockwise (if you were looking at the embryo) such that the lower loop (which has the appendix) is on the embryo's left side as the embryo grows the abdominal cavity expands thus drawing the gut tube back into the abdomen, during which time the gut tube further rotates another 180 degrees such that the appendix ends up in the upper right quadrant. the growth of colon pushes the appendix down to its final location in the lower right quadrant. 

Hindgut

The final embryonic division of gastrointestinal tract consisting initially of the cloaca snd extending to the cloacal membrane. The hindgut contributes part of the transverse colon (left half to one third), descending colon, sigmoid colon, rectum, part of anal canal (superior), urinary epithelium (bladder and most urethra).

The initial cloaca space will later become partitioned by a septum into a dorsal gastrointestinal component (rectum) and ventral urogenital sinus (renal/genital component). innervation of the hindgut is achieved via the migration of vagal and sacral neural crest cells into the wall of the hindgut followed by their differentiation into neurons of the submucosal and myenteric plexuses (the same is true for the midgut and foregut except that they receive only vagal neural crest). 
