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ining at a Mexican restaurant is usually a very enjoyable

experience, but for nearly 600 people near Pittsburgh in early

November, 2003, it was anything but. All contracted hepatitis

A, a viral infection of the liver that causes jaundice (yellowing of the skin

and sclera of the eye), abdominal pain, nausea, diarrhea, fatigue, loss of

appetite, and fever. Three people died from the usually mild infection.

To identify the culinary culprit, epidemiologists from the U.S. Cen-

ters for Disease Control and Prevention meticulously interviewed all of

the sick people, plus others who had eaten at the restaurant in the six

weeks prior to the onset of symptoms. All of the sick individuals had

eaten cold salsa containing uncooked green onions, set out with chips

for all customers. Those who had eaten only the hot salsa, made with

white onions, were well.

Comparison of the DNA sequences from the Pittsburgh onions to

sequences from onions behind similar outbreaks elsewhere enabled

researchers to trace the guilty vegetables to specific farms in Mexico. The

infection, which is passed by fecal contact, may have begun when

infected workers handled the onions, or when infected water was used for

irrigation. Preparation of the onions spread the problem. Once at the Pitts-

burgh restaurant, the onions sat in bunches in a shared water container,

so that even if only one onion was tainted, the infection quickly spread to

all. From the size of the outbreak, that is apparently what happened.

Health officials immediately closed the restaurant. Nearly 9,000

people who also might have eaten the onions but did not have symptoms

were given injections of immunoglobulins to halt the infection, and health

agencies issued advisories for consumers to cook green onions. ■

D

Digestion (di-jest´yun) is the mechanical and chemical
breakdown of foods into forms that cell membranes can
absorb. Mechanical digestion breaks large pieces into
smaller ones without altering their chemical composition.
Chemical digestion breaks food into simpler chemicals. The
organs of the digestive system carry out these processes, as
well as ingestion, propulsion, absorption, and defecation.

The digestive system consists of the alimentary
canal (al′′i-men′tar-e kah-nal′), extending from the mouth
to the anus, and several accessory organs, which release
secretions into the canal. The alimentary canal includes
the mouth, pharynx, esophagus, stomach, small intestine,
large intestine, and anal canal. The accessory organs
include the salivary glands, liver, gallbladder, and pan-
creas. Figure 17.1 and reference plates 4, 5, and 6 show
the major organs of the digestive system.

The digestive system originates from the inner layer
(endoderm) of the embryo, which folds to form the tube of
the alimentary canal. The accessory organs develop as
buds from the tube.

General Characteristics of the
Alimentary Canal
The alimentary canal is a muscular tube about 8 meters long
that passes through the body’s thoracic and abdominopelvic

cavities (fig. 17.2). The structure of its wall, how it moves
food, and its innervation are similar throughout its length.

Structure of the Wall
The wall of the alimentary canal consists of four distinct
layers that are developed to different degrees from region
to region. Although the four-layered structure persists
throughout the alimentary canal, certain regions are spe-
cialized for particular functions. Beginning with the
innermost tissues, these layers, shown in figure 17.3,
include the following:

1. Mucosa (mu-ko′sah), or mucous membrane. This
layer is formed of surface epithelium, underlying
connective tissue (lamina propria), and a small
amount of smooth muscle (muscularis mucosae). In
some regions, the mucosa is folded with tiny
projections that extend into the passageway, or
lumen, of the digestive tube; this increases the
absorptive surface area. The mucosa also has glands
that are tubular invaginations into which the lining
cells secrete mucus and digestive enzymes. The
mucosa protects the tissues beneath it and carries on
secretion and absorption.

2. Submucosa (sub′′mu-ko′sah). The submucosa
contains considerable loose connective tissue as
well as glands, blood vessels, lymphatic vessels,

Fresh vegetables must be washed—food poisoning is no picnic!
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