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Small Intestine
Anatomy & Function:
The small intestine extends from the stomach to the large intestine, stretching some 21’ (in cadaver).
Itis only about 7’ long in living state because of muscle tone. 90% of absorption of nutrients along
the digestive track takes place in the small intestine, which is § SR
subdivided into 3 portions: the duodenum, jejunum, and
ileum. Most absorption occurs in the jejunum and ileum
sections.
duodenum: begins distal to pyloric sphincter of stomach;
is the c-shaped 10" long initial portion of small intestine;
extends from pyloric sphincter of stomach to the 2nd
portion, the jejunum. It is retroperitoneal. It's distin-
guished from other regions of small intestine by presence ;
of submucosal Brunner’s glands (mucous glands that pack
the submucosa so completely that the typical submucosal
connective tissue is obscured.
Jjejunum: 2nd portion; about 8’ long (in cadaver); begins
where duodenum emerges from behind peritoneum, is
wrapped in mesentery, and terminates at the ileum.
ileum: 3rd portion; about 12’ long (cadaver); begins as
continuation of jejunum & ends at colon. Its distal-most
portion forms the ileocecal (aka: ileocolic) sphincter.
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Histology:
Small intestine has same 4 tunics as rest of Gl tract. The mucosa has pits
like stomach, lined with simple columnar epithelium forming simple tubular
intestinal glands that secrete intestinal juice. The muscularis has typical
inner circular & outer longitudinal smooth muscle layers. Because most
absorption occurs in small intestine, there are 3 structural adaptations of the
mucosa that facilitate this process by increasing mucosal surface area: \ \’
plicae circulares: circularly-arranged permanently longitudinal fold, about |/ !
0.4" high, that spirals through the length of small intestine. It swirls the
chyme as it passes through the tube.
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villi: finger-like projections of mucosa about 1mm high (40 villi / sq. mm)
thus greatly increasing surface area for absorption. Center of each villus
contains an arteriole, a capillary bed, a venule, and a single lymphatic capillary called a lacteal.

microvilli: microscopic, finger-like processes of cell membrane found on apical surface of each
epithelial cell of mucosa that further increase surface area. Collectively called the brush border.

Peyer’s Patches:

lymphatic nodules found throughout submucosa of ileum in particular; offer protection from food-
borne pathogens. ) i
Intestinal Juice:

Intestinal juice is a clear yellow fluid, pH 7.6,
containing water and mucous. Together,
pancreatic and intestinal juices, and bile
(collectively known as the succus entericus),
provide the medium for the completion of
chemical digestion and absorption of nutrients.
Brush Border Enzymes:

Brush border enzymes are enzymes of the small
intestine located on the membranes of microvilli.
They cause final chemical digestion of foodstuffs
to occur on surface of absorptive cells, thus
facilitating absorption. Brush border enzymes
include maltase, lactase, various peptidases,
dextrinase, nucleosidases and phosphatases.
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Histology:

General Functions:
Completion of absorption; manufacture of certain vitamins using bacteria; formation of feces; and
expulsion of feces from body.

Anatomy & Location:

Large intestine is about 2.5” dia. and about 5’ long (in cadaver); extends from ileocecal sphincter to
anus; attached to posterior abdominal wall by the mesocolon.

Parts:

Large intestine is divided into 6 portions:
cecum: beginning of large intestine; a blind pouch that receives small intestine at the ileocecal
sphincter; vermiform appendix is attached to it.
ascending colon: retroperitoneal; from cecum, ascends right posterior abdominal wall, reaches
liver, turns abruptly left at hepatic (right colic) flexure.
transverse colon: extends from hepatic flexure; hangs from mesocolon as it crosses abdomen
anteriorly, then moves posteriorly to reach spleen; then turns down at splenic (left colic) flexure.
descending colon: extends retroperitoneally from splenic flexure, along left posterior abdominal
wall to left anterior superior iliac spine, where it moves toward posterior midline as sigmoid colon.
sigmoid colon: moves into posterior midline, lying on anterior surface of sacrum and terminates
at level S-3 as the rectum.
rectum: last 8 inches of colon; extends from sigmoid colon; lies just anterior to curve of sacrum &
cocceyx; terminates as anal canal, the last 1 inch of Gl tract. It's lined with mucous membrane
found in longitudinal folds called anal columns. These folds contain branches of the hemorrhoidal
arteries and veins. The anal canal opens to outside of the body as the anus after passing through
2 sphincters. The internal anal sphincter is formed by inner circular smooth muscle of muscularis
at bottom of anal canal. It is innervated by parasympathetic outflow from sacral spinal cord
(involuntary). The external anal sphincter is formed by skeletal muscles of pelvic diaphragm

(muscular floor of pelvis). Itis controlled by sacral spinal nerves (voluntary control as a learned
response).
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Mucosa has no villi or permanent plicae circulares--so surface area is greatly reduced; epithelium is
simple columnar with absorptive cells and lots of goblet cells. The outer longitudinal layer of smooth
muscle in the muscularis is modified to form the taenia coli, 3 bands of muscle that run length of
colon; serve to gather colon into series of pouches called haustra. The serosa of large intestine is
part of visceral peritoneum; it has within it small fat-filled pouches called epiploic appendages which
are used as energy reserves.
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