Steroid
hormone

protein

Plasma
membrane
of target
cell

(a) Direct gene activation
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1!
Hormone (first friepiasm

messenger) eyme

Second

messenger
Effect on cellular function,
such as glycogen

Plasma breakdown

membrane
of target cell

Receptor
protein

(b) Second-messenger system
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(a) Hormonal stimulus

(DThe hypothalamus secretes
hormones that...
Hypothalamus

@...stimulate

the anterior Anterior

land 5 pltultary
secrete g

hormones
that...

Thyroid  Adrenal  Gonad
cortex (testis)

(3...stimulate other endocrine
glands to secrete hormones
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(b) Humoral stimulus

@ Capillary blood contains low
concentration of Ca?*, which

stimulates...
Capillary Thyroid gland
(low Ca?* yrrl 1 glan
in blood) (posterior view)

* Parathyroid

glands glands

(2)...secretion of parathyroid
hormone (PTH) by parathyroid

glands
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(c) Neural stimulus

@ Preganglionic sympathetic
fiber stimulates adrenal medulla
cells...

/*CNS (spinal cord)

\
T~ Preganglionic
sympathetic fibers

—

@ ...to secrete catecholamines
i ine and i ine)
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Pineal gland
Hypothalamus
Pituitary gland

Thyroid gland
Parathyroid glands

Adrenal glands

Pancreas

Ovary (female)

Testis (male) ——=
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Hypothalamic
neurosecretory
cells

terminals \\ Avrterial blood supply

Posterior lobe
Capillary bed

Venous drainage

Anterior lobe
of the pituitary

Releasing hormones
secreted into portal
circulation

Anterior pituitary

Hypophyseal
portal system

Growth hormone (GH)

Posterior pituitary

Bones and muscles  Prolactin (PRL) Follicle-stimulating Thyrotropic

L hormone (FSH) hormone (TH)
a and luteinizing
!\,\ Mammary hormone (LH) l
glands
Testes or ovaries

Adrenocorticotropic
hormone (ACTH)

Adrenal cortex

ADH Oxytocin
Kidney tubules Mammary glands
Uterine muscles
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Thyroid cartilage Epiglottis
Common carotid
artery
Isthmus of
thyroid gland
Trachea Left subclavian
artery
Brachiocephalic Left lobe of
artery thyroid gland
Aorta
(a) Gross anatomy of the thyroid gland, anterior view
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Acalcitonin
Calcitonin
stimulates
calcium salt
deposit in bone.
Thyroid gland ) a(\
releases calcitonin.

Stimulus T
Rising blood
Ca?* levels

BALANCE BALANCE

Falling blood
Caz+ levels

gland

@ Thyroid
8

Osteoclasts
degr_ade bone Parathyroid R
matrix and release glands Parathyroid

Ca?* into blood. glands release
parathyroid
hormone (PTH).
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Colloid-filled
follicles
Parafollicular cells
(b) Photomicrograph of thyroid gland
follicles (380x)
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Adrenal * § A
gland |1~ Capsule
. [—Mineralocorticoid-
Kidney secreting area
‘ —Glucocorticoid-
secreting area
Adrenal gland 5 [~ Adrenal
+Medulla %'* “ll cortex
+Cortex ] ‘ i
[~ Sex hormone-
Kidney secreting area
]
24 | —Adrenal
g e <X medulla
I o, =
O < AT e
L ey |
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Decreased Na or
increased K- in

blood
Hypothalamus.
Decreased (/o Corticotropin-
blood volume. releasing
andlor blood hormone
pressure Anterior pituitary
ACTH
Kidney

Renin

Stress.

Heart
Indirect
stimulating
effect via
angiotensin Atrial natriuretic
peptide (ANP)
Angiotensin Il e

Direct

stimulating Inhibitory

effect
Mineralocorticoid-
adrenal cortex
Enhanced secretion
of aldosterone targets
‘ Kidney tubules

Short term
\p ; Stress

Releasing hormones

Hypothalamus

;/Nerve impulses
Spinal cord \\‘ P

Corticotropic cells of
anterior pituitary

Adrenal Sympathetic

{ N
> medulla fibers L)-“"'..\ )
N )

More prolonged

cortex

ACTH jL(—Adrenal

; ' // "1‘“"

Catecholamines 1. Increased heart rate
(epinephrine and 2. Increased blood pressure
norepinephrine) 3. Liver converts glycogen to 2. Increased blood
glucose and releases glucose volume and blood energy

to blood pressure
Dilation of bronchioles
. Changes in blood flow patterns,

leading to increased alertness

and decreased digestive and

kidney activity
6. Increased metabolic rate

o

1. Retention of sodium 1.Proteins and fats
and water by kidneys  converted to glucose
or broken down for

2.Increased blood sugar
3.Suppression of
immune system

ncreased K- €XCTetion  biasa prassure
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Stomach
Pancreas
(a)
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Exocrine
cells of
pancreas
Capillaries
Cord of beta () cells secreting
(©) insulin into capillaries
2016 oarson Eucaton, nc 17
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L [0 R .
fﬁa’%ﬂ%ﬂ?ﬁwﬂ‘ﬁ % _—Exocrine
f 4 ¢
e S B 7 cells of
} a? by pancreas
J 4 ¥ 5
Pancreatic
(b) islets
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Uptake of glucose
from blood is
enhanced in most
body cells.
Insulin-secreting cells
of the pancreas
activated; release
insulin into
the blood.
Blood glucose
falls to homeostatic
set point; stimulus
Elevated blood Liver takes up for insulin release
sugar level glucose and stores diminishes.
/Mg4 as glycogen.
Stimulus (4"105
Blood glucose
level (e.., after lucose level
:aﬂns:‘ fomu; )lelly (about 400 mi) Crr s
loughni
+
e ¥
Blood glucose rises. Cs skipping a meal)
tohomeostatic Low blood sugar level
set point; stimulus
for glucagon
release diminishes.
| Glucagon-releasing
Liverbreaks (4 A QI SR cells of pancreas
de / ivated; relea:
s'o:/r:sgal{‘zogen Liver glucagon into blood.
releases glucose V\/Glucagon
to the blood.
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Table 9.1 Major Endocrine Glands and Some of Their Hormones

Gland
Hypothalamus

Pituitary gland

* Posterior lobe
(releases hormones
made by the
hypothalamus)

« Anterior lobe

| o
ST

Chemical
Hormone class*

Major actions

Regulated by

Hormones released by the posterior pituitary; releasing and inhibiting
hormones that regulate the anterior pituitary (see below)

Oxytocin Peptide
Antidiuretic Peptide
hormone (AD!

Growth hormone  Protein
(GH)

Prolactin (PRL) Protein
Folicle-stimulating ~Protein
hormone (FSH)

Luteinizing Protein
hormone (LH)
Thyroid-stimulating  Protein
hormone (TSH)

Adrenocorticotropic ~ Protein
hormone (ACTH)

Stimulates
contraction of
uterus and the

Nervous system
(hypothalamus), in
response to uterine

milk “let-down”  stretching andor

reflex suckling of a baby

Promotes. Hypothalamus, in

retention of water  response to water/salt

by kidneys imbalance

Stimulates Hypothalamic

growth (especially releasing and

of bones and inhibiting hormones

muscles) and

metabolism

Stimulates milk  Hypothalamic

production hormones

Stimulates Hypothalamic

production of ova  hormones

and sperm

Stimulates ovaries  Hypothalarmic

and testes hormones

Stimulates thyroid  Thyroxine in blood;
hypothalamic
hormones

Stimulates adrenal ~ Glucocorticoids;

cortex to secrete  hypothalamic

glucocorticoids  hormones

* Any class not indicated as steroid is amino acid based.
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Table 9.1 Major Endocrine Glands and Some of Their Hormones (continued)

Gland
Pineal gland

Thyroid gland

Parathyroid glands

Hormone

Melatonin

Thyroxine (T,) and
trilodothyronine (T5)

Calcitonin

Parathyroid
hormone (PTH)

Chemical
class*

Amine

Amine

Peptide

Peptide

Major actions

Involved in
biological rhythms
(daily and
seasonal)
Stimulates
metabolism

Reduces blood
calcium ion level
Raises blood
calcium ion level

Regulated by
Light/dark cycles

TSH

Calcium ion level in
blood
Calcium ion level in
blood

* Any class not indicated as steroid is amino acid based.

rable 9.1 Major Endocrine Glands and Some of Their Hormones (continued)

Gland
Thymus

Adrenal glands
* Adrenal medulla

* Adrenal cortex

Chemical

Hormone class* Major actions Regulated by
Thymosin Peptide “Programs” Not known

T lymphocytes
Epinephrine and Amines Raise blood Nervous system
norepinephrine glucose level; (sympathetic division)

increase rate

of metabolism;

constrict certain

blood vessels
Glucocorticoids Steroids Increase blood ACTH

glucose level
Mineralocorticoids  Steroids Promote Changes in blood

Androgens and
estrogens (see entry
under gonads)

reabsorption of
Na* and excretion
of K* (potassium)
in kidneys

volume or blood
pressure; K* or Na*
level in blood

* Any class not indicated as steroid is amino acid based
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table 9.1 Major Endocrine Glands and Some of Their Hormones (continued)
Chemical
Gland Hormone class* Major actions Regulated by
Pancreas Insulin Protein Reduces blood Glucose level in blood
glucose level
Glucagon Protein Raises blood Glucose level in blood
glucose level
Gonads
 Testes | Androgens Steroids Support sperm FSH and LH
i\ formation;
/ development and
4 maintenance of
male secondary
sex characteristics
* Ovaries Estrogens Steroids Stimulate uterine  FSH and LH
lining growth;
development and
maintenance of
female secondary
sex characteristics
Progesterone Steroids Promotes growth ~ FSH and LH
of uterine lining
* Any class not indicated as steroid is amino acid based.
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