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UNIT TWO

out is a metabolic disorder in which lack of an enzyme

blocks recycling of two of the four DNA nucleotides, called

purines. As a result, uric acid crystals accumulate in joints,

causing great pain.

In humans, gout mostly affects the small joints in the foot, usually

those of the great toes. For many years, gout was attributed solely to

eating a great deal of red meat, which is rich in purines. Today, we know

that while such a diet may exacerbate gout, a genetic abnormality

causes the illness. Yet researchers recently discovered evidence that is

usually consistent with the association of gout and eating red meat—

signs of the condition in Tyrannosaurus rex!

An arthritis specialist and two paleontologists examined a cast of

the right forearm of a dinosaur named Sue, a long-ago resident of the

Hell Creek Formation in South Dakota, whose fossilized remains were

found in 1990 jutting from the ground. Although telltale uric acid crystals

had long since decomposed, X rays revealed patterns of bone erosion

that could have resulted only from gout. The researchers examined only

Sue’s forearm, however, because she had been discovered on Native

American land and had been illegally traded by a fossil dealer. As a result

of this dubious background, the Federal Bureau of Investigation had

confiscated Sue. So the researchers examined bones from 83 other

dinosaurs but found evidence of gout in only one other individual.

Sue had a hard life. Her facial bones and a lower limb bone were

broken, and a tooth was found embedded in a rib, a legacy of an ancient

battle. Whatever the reason for her injuries, Sue may have experienced

the same kind of persistent pain that humans do. She is now on display

at the Field Museum in Chicago. ■

G

Joints, or articulations (ar-tik′u-la′′shunz), are func-
tional junctions between bones. They bind parts of the
skeletal system, make possible bone growth, permit parts
of the skeleton to change shape during childbirth, and
enable the body to move in response to skeletal muscle
contractions.

Classification of Joints
Joints vary considerably in structure and function. How-
ever, they can be classified by the type of tissue that binds
the bones at each junction. Three general groups are
fibrous joints, cartilaginous joints, and synovial joints.

Joints can also be grouped according to the degree of
movement possible at the bony junctions. In this scheme,
joints are classified as immovable (synarthrotic), slightly
movable (amphiarthrotic), and freely movable (diarthrotic).
The structural and functional classification schemes over-
lap somewhat. Currently, structural classification is the one
most commonly used.

Fibrous Joints
Fibrous (fi′brus) joints are so named because the dense
connective tissue holding them together contains many
collagenous fibers. They lie between bones that are in
close contact. The three types of fibrous joints are

1. Syndesmosis (sin′′des-mo′sis). In this type of joint,
the bones are bound by a sheet of dense connective
tissue (interosseous membrane) or bundle of dense
connective tissue (interosseous ligament). Because
this junction is flexible and may be twisted, the joint
may permit slight movement and thus is
amphiarthrotic (am′′fe-ar-thro′tik). A syndesmosis
lies between the tibia and fibula (fig. 8.1).

2. Suture (su′chur). Sutures are only between flat
bones of the skull, where the broad margins of
adjacent bones grow together and unite by a thin
layer of dense connective tissue called a sutural
ligament. Recall from chapter 7 (p. 217) that the
infantile skull is incompletely developed, with
several of the bones connected by membranous
areas called fontanels (see fig. 7.31). These areas
allow the skull to change shape slightly during
childbirth, but as the bones continue to grow, the
fontanels close, and sutures replace them. With
time, some of the bones at sutures interlock by tiny
bony processes. Such a suture is in the adult
human skull where the parietal and occipital bones
meet to form the lambdoid suture. Because they are
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FIGURE 8.1
The articulation between the tibia and fibula is an example
of a syndesmosis.
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