The Endocrine System
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Compare/Contrast Table As
you read, make a table that
compares and contrasts the two
different types of hormones.

Your nervous system works much like a teleprone
Many impulses move swiftly over a systein o7 ix
like neurons that carry messages directly from cre cal
to another. But another system, the endoz: ., is more like a
radio, “broadcasting” chemical messages. Tt miical messengers,
called hormones, are released in one part of cy, travel through
the blood, and affect cells in other parts of the body, (e The endo-
crine system is made up of glands that reiease hormones into the
blood. Hormones deliver messages throughout the body. In the same
way that a radio broadcast can reach thousands or even millions of

people in a large city, hormones can affect almost every cell in the body.
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Hormones Hormones act by binding to specific chemical receptors
on cell membranes or within cells. Cells that have receptors for a par-
ticular hormone are called target cells. If a cell does not have receptors
for a particular hormone, the hormone has no effect on it.

In general, the body’s responses to hormones are slower and longer
lasting than its responses to nerve impulses. It may take several min-
utes, several hours, or even several days for a hormone to have its full
effect on its target cells. A nerve impulse, on the other hand, may take
only a fraction of a second to reach and affect its target cells.

Many endocrine functions depend on the effects of two opposing
hormones. For example, the hormone insulin prompts the liver to
convert blood glucose to glycogen and store it. The hormone glucagon
prompts the liver to convert glycogen to glucose and release it in the
bloqd. The opposing effects of insulin and glucagon maintain homeo-
stasis by keeping blood glucose levels within a narrow range.
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Glands A gland is an organ that produces and releases a substance

or secretion. Exocrine glands release their secretions through tube-,
like structures (called ducts) either out of the body or direct%y into

the digestivg sysFem. Exocrine glands include those that release sweat
tears, and digestive enzymes. Endocrine glands usually release their ,
secretions (hormones) directly into the blood, which transports the
secretions thrf)ughout the body. Figure 34-1 shows the location of the
major endocrine glands. Although not usually considered as endocrine
glands, other body structures such as bones, fat tissue, the heart, and
the small intestine also produce and release hormone;. ’

S‘«; In Your Notebook Make three-column table. Label the columns
& Gfl,g,”,d' Hormone(s), and FUncffpn. FiHA in the table as you read.
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Hypothalamus

The hypothalamus I RN
makes hormones that - %.a\
control the pituitary gland e ) Yy

and hormones that are L .

stored in the pituitary gland. /*: A \

Pitvitary Gland /

The pituitary gland produce: R —
hormones that reguicte ///-/'L/-L,a}i% \\\
many of the other endocrine P
glands and some crgans. F
g~

i
/
Parathyroid Glands

These four glands release
parathyroid hormene, wiich

regulates the levei of calcium
in the blood.
Thymus /

During childhood, the
thymus releases thymosin,
which stimulates T cell
development and proper
immune response.

Adrenal Glands
The adrenal glands
release hormones that
help the body respond

to stress.

MYSTERY

CLUE.:Z

Fat tissue may y
send signals to the -
hypothalamus when fat
reserves are low. Lisa’s
body fat percentage
dropped from 17 percent
to 9 percent. Could this
have affected such
signals?

FIGURE 34-1 Major Endocrine
Glands Endocrine glands produce
hormones that affect many parts of the

body. Interpret Graphics What is the

Ly

function of the pituitary gland?

Pinecd! Gland

The pineal glond releases
melatonin, which is involved
in rhythmic activities, such
as daily sleep-wake cycles.

" Thyroid

The thyroid produces
thyroxine, which regulaies
meifabolism throughout

the body.

Pancreas

The pancreas produces
insulin and glucagon,
which regulate the level
of glucose in the blood.

Ovaries

Ovaries produce estrogens
and progesterone. Estrogens
are required for the develop-
ment of female secondary
sex characteristics and for
the development of eggs.
Progesterone prepares the
‘uterus for a fertilized egg.

Testes

The testes produce
testosterone, which is
responsible for sperm
production and the
development of male
secondary sex
characteristics.
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Vocabulary
WORD ORIGINS Prostaglandins

get their name from a gland in
the male reproductive system, the
prostate, in which they were first
discovered.

FIGURE 34-2 Steroid Hormones
Steroid hormones act by entering
the nucleus of a cell and changing
the pattern of gene expression.

complex

Altered
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Hormone-receptor

The glands of the endocrine system were once
thought to be the only organs that produced hormones. However,
nearly all cells have been shown to produce §mall eﬁlmounts of
hormonelike substances called prostaglandins (prahs tuh gLan ding),
modified fatty acids that are produced by a wide
range of cells. They generally affect only nearby cells and tissues, ang

thus are sometimes known as “local hormones.” |
Some prostaglandins cause smooth muscles, such as those in the
uterus, bronchioles, and blood vessels, to contrgct. One group of
prostaglandins causes the sensation of pain during most hf'fa.daches,
Aspirin helps to stop the pain of a headache because it inhibits the

synthesis of these prostaglandins.

Prostaglandins

Prostaglandins are

Hormone Action

How do hormones affect cells?

Hormones fall into two general groups—steroid hormones and
nonsteroid hormones. Steroid hormones are produced from a lipid
called cholesterol. Nonsteroid hormones include proteins, small
peptides, and modified amino acids. Each type of hormone acts on a
target cell in a different way.

Steroid Hormones Because steroid hormones are lipids, they can
easily cross cell membranes. Cad Once in the cell, st=roid hormones

can enter the nucleus and change the pattern o* sciie expression in
a target cell. The ability to alter gene expresc i« les the effects
of many steroid hormones especially powerii! . ong lasting.
Figure 34-2 shows the action of steroid horniorn - i cells.

Steroid hormone

Target cell © A steroid hormone enters 2 cell by passing

membrane directly across the cell membrane.

@ Once inside, the hormone binds to a receptor
(found only in the hormone’s target cells) and
forms a hormone-receptor complex.

© The hormone-receptor complex enters the
nucleus of the cell, where it binds to regions of

DNA that control gene expression.

Nucleus " O This binding initiates the transcription of

: specific genes to messenger RNA (mRNA).

’: © The mRNA moves into the cytoplasm and

f directs protein synthesis.

Hormone-receptor complexes work as regulators
of gene expression—they can turn on or turn oft
whole sets of genes. Because steroid hormones affect
gene expression directly, they can produce dramatic
changes in the activity of a cell or organism.




Nonsteroid Hormones Nonsteroj
through the cell membrane of their target cells. Nonsteroid hor-
secondary messengers that affect

. cell activities. Figu S
the action of nonsteroid hormones ure YA shows

in cells.

© A nonsteroid hormone binds to r
the cell membrane.

@ The bigding of the hormone activates enzymes
on the inner surface of the ce]] membrane.

eceptors on

d hormones generally cannot pass
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Nonsteroid hormone
(first messenger)

, : Target cell
\/ 0 membrane

© These enzymes release secondary messengers Receptor—_“

such as calcium ions, nucleotides, and even
fatty acids to relay the hormone’s message
within the cell. One common secondary

messenger is CAMP (cyclic AMP), which is
produced from ATP.

powerful effects on their taroct cells. ]
especially important tc unc

which the endorrine <
tion and release into the

FIGURE 34-3 Ne

(2] Enzymes activated

cAMP

(secondary messenger)
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Review Key Concepts

1. a. Review What are the two components of the endocrine system?
b. Explain Explain the difference between endocrine and
exocrine glands.
¢. Compare and Contrast How are hormones and prostaglan-
dins similar? How are they different?

2. a. Review Explain how steroid hormones act on a cell.
b. Explain Explain how nonsteroid hormones act on a cell.
c. Apply Concepts Use what you learned in Qhapter 7 about
how materials cross cell membranes to explain the actions of
steroid hormones and nonsteroid hormones.

Apply the Bigj idea

Homeostasis

3. What are the advantages
of having both a nervous
system and an endocrine
system?




