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A Figure 41.14 Absorption of fats. Because fats are insoluble in
water, adaptations are needed to digest and absorb them. Bile salts (not
shown) break up large fat droplets and maintain a small droplet size in
the intestinal lumen, exposing more of the fat at the surface to enzymatic
hydrolysis. The fatty acids and monoglycerides released by hydrolysis can
diffuse into epithelial cells, where fats are reassembled and incorporated
into water-soluble chylomicrons that enter the lymphatic system.

and proteins, forming globules called chylomicrons. Being
water soluble, chylomicrons can dissolve in the blood and
travel via the circulatory system.

Before reaching the bloodstream, chylomicrons are first
transported from an epithelial cell in the intestine into a
lacteal, a vessel at the core of each villus (see Figures 41.13
and 41.14). Lacteals are part of the vertebrate lymphatic
system, which is a network of vessels filled with a clear fluid
called lymph. Starting at the lacteals, lymph containing the
chylomicrons passes into the larger vessels of the lymphatic
system and eventually into large veins that return the blood
to the heart.

In addition to absorbing nutrients, the small intestine
has an important function in the recovery of water and
ions. Each day we consume about 2 L of water and secrete
another 7 L in digestive juices. Typically all but 0.1 L of
the water is reabsorbed in the intestines, with most of the

recovery occurring in the small intestine. There is no mech-
anism for active transport of water. Instead, water is reab-
sorbed by osmosis when sodium and other ions are pumped
out of the lumen of the intestine.

Processing in the Large Intestine

The alimentary canal ends
with the large intestine,
which includes the colon,

Ascending
cecum, and rectum. The portion
small intestine connects to of colon

the large intestine at a
T-shaped junction
(Figure 41.15). One arm
of the T is the 1.5-m-long
colon, which leads to the
rectum and anus. The
other arm is a pouch called
the cecum. The cecum is
important for fermenting
ingested material, especially
in animals that eat large
amounts of plant material.
Compared with many other mammals, humans have a small
cecum. The appendix, a finger-like extension of the human
cecum, has a minor and dispensable role in immunity.

The colon completes the reabsorption of water that
began in the small intestine. What remain are the feces, the
wastes of the digestive system, which become increasingly
solid as they are moved along the colon by peristalsis. It
takes approximately 12—24 hours for material to travel the
length of the colon. If the lining of the colon is irritated—by
a viral or bacterial infection, for instance—less water than
normal may be reabsorbed, resulting in diarrhea. The op-
posite problem, constipation, occurs when the feces move
along the colon too slowly. Too much water is reabsorbed,
and the feces become compacted.

The undigested material in feces includes cellulose fiber.
Although it provides no caloric value (energy) to humans,
fiber helps move food along the alimentary canal.

A rich community of mostly harmless bacteria lives on
the unabsorbed organic material in the human colon, con-
tributing approximately one-third of the dry weight of feces.
As by-products of their metabolism, many colon bacteria
generate gases, including methane and hydrogen sulfide, the
latter of which has an offensive odor. These gases and in-
gested air are expelled through the anus.

The terminal portion of the large intestine is the rectum,
where the feces are stored until they can be eliminated. Be-
tween the rectum and the anus are two sphincters, the inner
one being involuntary and the outer one being voluntary.
Periodically, strong contractions of the colon create an urge

A Figure 41.15 Junction of
the small and large intestines.
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Lipoproteins- Structure, classification,
metabolism and significance
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