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Table 9-1b  Vertebrate endocrine glands and tissues

Tissue 3

Gland/source:

Hormone:

Major physiological role*

Heart (atrium)
Kidney

Preluteal follicle:

Corpus luteun

Atrial natrinretic peptide (ANP)
Caleitriol |

ythropoictin (erythrocyte-
stimulating factor)
Renin

Estradiol
Estrogen

Progesterone

Relaxin

Table 9-1d Vertebrate endocrine glands and tissues

1 Salt and water excretion by kiduey

1 Blood Ca?*, bone formation, and intestinal absorption
of Ca?* and PO,

1 Production of red blood cells (erythropoicsis)

1 Conversion of angiotensinogen to angiotensin 11

Female sexul development and behivior

Estrus and female secondary sexial charcteristics:
prepares reproductive system for fertiization

and ovum implantation

Growth of uterine lining and mammary glands, and
matemal behuvior

Relasation of pubic symphysis and dilation of uterine
cenvi

{continued on the next page)

Cland/source: Hormone Major physiological role”
s ghnd Thymic hormones 1 Profiferation and differentiation of lmphocytes
Thyroid gland
Follienbar cells Thyrosine and 1 Growth and diff ion; bolic rate and
owygen ¢ o (calorigenesis)
Parafollicular cells Calitonin 1 Blood Ca2+
(or ultimobranchial glands)
Most or all tissues Leukotrienes 1 1 Gyulic nucleotide formation
Prostucy 1 G leatide (cAMP) formation
Prostaglandins 1 Cyclic nucleotide (cAMP) formation
Thromboxanes 1 Cydlic nucleotide (<GMP?) formation
Selected tissues Endorphins Opiate-like activity

dormal growth factor
Fibroblast growth factor
Nerve growth factor
Somutomedins

dermal cell profiferation

1 Fibroblast proliferation

1 Neurite development

1 Cellular growth and proliferation

* 1 means hormone st

synthesis

alates or inereases indicatod effect; | means horm
{The final steps In synthesis of calcitrol from vitamin Dy oceur in the kidne

inhibits or decreases indicated effect
bt the skin and liver also phay a role in its

1Angiotensinogen is produced in the liver and circulates in the bloodstream, where it is cleaved by renin to form the

active hormone ungiol
Source: Adapted from Ha

2000,

Table 9-1a Vertebrate endocrine glands and tissues
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Clandisonree Hormone Major physiological role*
Adrenal ghand
Stervidogenic tisswe (cortex)  Aldenterone 1 Sodium retention

Chromaffin tissue (medulla)

d tract

Cortisol and

Epinephrine and norepinephrine

Chymodenin

Gastric inhibitory peptide
Gastrin

Castrin-relcasing pepticde
Motilin

Newrotensin

Secretin

Substance P

Vasoactive intestinal peptide

Table 9-1¢  Vertebrate endocrine glands and tissues

Carbohydrate metabolism und sympathetic fanction
Multiple T and | effects on nerves, musdes, cellular
secretions, and metabolism

1 Secretion of enzymes by pancreatic acinar cell: T gall-
bladder contraction

1 Secretion of chymotrypsinogen from the exocrine
pancreas

| Gastric acid (HC|

1 Gustric acid (HCI) secretion

1 Gustrin secretion; | gastric acid (HCI) secretion

1 Gustric acid secretion and motility of intestinal villi

Enteric neurotransmitter

1 Bicarbonate secretion by pancreatic acinar cells

Enteric nenrotransmitter

1 Intestinal secreti

secretion

1 of electrolytes
(continued on the next page)

Gland/sonrce Honmone Major physiological role”
Puncreas {islets of Langerhans)  Glucagon 1 Blood glicose, ghiconeogenesis, and glyeogenolys
Insulin | Blood glucose; 1 protein, glycogen, and fat synthesis
Pancreatic polypeptide 1§ Secretion of other pancreatic islet hormones
Somatostatin | Secretion of other pancreatic islets hormones
Purathymid ghands Parathonmone 1 Blood Ca2*; | blood PO,
Pineal {epiphysis) Melatonin | Gonadal development (antigonadotropic action)
Pituitary gland See Table 9-2, 9.
Placenta Chorion 1 y by corpus lut
(€6, choriogonadutropin)
Placental lactogen 1 Fetal growth and development (possibly]:
1 Mammary gland development in the mother

Testes
Leydig cells
Sertoli cells

Angiotensin 11

Testosterone
Inhibin
Miflerian regression fictor

1 Vasoconstriction and aldoster
rst and luid ingestion (dipsogenic behavior)

secretion

1 Male sexual development and behavior
| Patuitary FSH secretion
1 Miillerian duct regression (atrophy)
(continued on the next page)




Stimuli acting
on nervous system

Neuron termination

Neurosecretory
pathway

Axonal transport
of sacreting granulas

Release of
neurohormone
into pericapillary
space
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Table 9-2  Hypothalamic neurohormones that stimulate or inhibit release
of adenohypophyseal hormones

Hormone Structure: Primary action in mammals Regulation*
Stimulatory
Corticotropin-releasing Feptide lates ACTH refease

hormone (CRIT

GH-releasing hormone (GRH ) Pe ptide. Stimulates GH release stimulates secretion
Gonadotropin-releasing Peptide  Stimulates release of FSH . low Blood testostere levels
hoemone (GuRH) and LI stimulate secretion; in femde, nevronal
input and decressed estrogen levels
stimulate seerction; high blood FSH or
s secred
TSH-releasing hormone Peptide Stimulates TSH release and ly temperatures induce secretion
(THi prolictin release none inhibits sccre
Inhibitory
MSH-inhibiting hormone Peptide Inbibits MSH release Melatonin stimulates secretion
(MIH)
Prolactin-inhibiting Amine  Inhibits prolactin release

High levels of prolactin increase secretion,

hormone (PIH) estmgen

estosterone, and neuronal
stimuli (sucklinyg) inhibit secretion

Somatostutin (GH-inhibiting ~ Peptide  Inhibits release of GH and many Exercise
hormane, GIH)

es scretion; hormone is
rupidly inactivated in body tissues

insulin, glicagon)

T = T
mone; MSH = mel

i hormone: I
1

growth harmone: LH = futcinizing hor-

hormone: €
. horm

Table 9-3  Tropic hormones of the anterior pituitary gland

Hormone Structure: Tanget tissne Primary uction in mammals Regulation®

Adrenocarticot

i Peptide Adreal cortex Tncrea thesis and Cortical-rel
hormone (ACTH)

secretion of
steroid hormones
by adrenal cortex

Follicle-stimulating ~ Glycoprotein  Ovarian follicles In female. stimulates GuRH stimulates release:
hormone (FSH) o ueation of ovarian inhibin and steroid sex
follickes: in male, hormones inhibit
es increases sperm rebease
(male) production
Luteinizing hormone  Glycoprotein — Ovarian interstitial I fomale, induces final GoRH stimulates release:
[t cells (female): maturation of ovarian follicles.  inhibin and stervid
testicular estrogen secretion, ovulation. sex hormones
Interstitial corpus luteum formation, and — inhibit release

cells (male) progesterone secretion:
in male, increases synthesis
and secretion of androgens

ing  Cheoprotein “Thyroid gland Increases synthesis and TRH induces secretion:
1)

Thyroid-s
hormone (T

secretion of thyroid thyroid hormones and
hormones somatostatin slow
release

“See Table 9.2 for key to abbreviations.
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Neural stimuli:

Neural stimuli:
suckling and
parturition

Increased Oxytocin
e
&
MAMMARY GLANDS
Milk ejection
KIDNEY UTERUS
In renal Smooth muscle
tubular resorption contractions
of water during and after
childbirth

(b) Lipid-insoluble hormone
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 Transduction protein
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Nuclear

membrane

Table 9-5  Comparison of lipid-soluble and lipid-insoluble hormones

Lipid-soluble Lipid-insoluble
Property Steroids Thyroid hormones Peptides and proteins Catecholamines
Feedback regulation of  Yes Yes Yes Yes
synthesis
Binding to carrier Yes Yes Rarely No
proteins
Lifetime in blood Hours Days Minutes Seconds.
plasima
Time cou f action Hours to days Days Minutes to hours Seconds o less
Receptor location Cytosolic or Nuclear Plasma membrane Plasma membrane

Mechanisim of action

clear
Receptor-hormone.
complex stimulates
or inhibits gene
expression

Hormone binding triggers
second-messenger or
activates intrinsic
catalytic activity

binding causes

membrane
I or triggers
sccond-nessenger
pathway

Sonrce: Adapted from Smith et al, 1983, . 355, Used with permission of McGraw- 1l
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Stimulatory Adenylate Inhibitory
signal cyclase

cAMP Some hormone-induced responses mediated
Table 9-6 PO
4 by the cAMP pathway
i
i
i Signal Tissue Cellular response
Regulatory o ! r
subunit Stimulatory
Protein Epinephrine Skeletal muscle Breakdown of glycogen
kinase A (Bradrenoreceptors)
Fat cells Increased breakdown of lipids
Heart Increased heart rate and force of contraction
H Intestine Fluid secretion
H Smooth muscle Relaxation
A Thyroid-stimulating ~ Thyroid gland Thyrovine sccretion
Catalytic “hormone (TSH) ' '
subunit
ADH (vasopressin) Kidney Reabsorption of water
Glucagon Liver Breakdown of gheogen
B ok + ADP Serotonin Salivary gland (blowfly)  Fluid secretion
Prostaglandin 15 Blood platelets Inhihition of aggregation and secretion
s Inhibitory
Protein + ATP Epinephrine
3 s (az-adrenoreceptors)  Blood platelets Stimulation of aggregation and secretion
Fat cells Decreased lipid breakdown
Adenosine Fat cells Decreased lipid breakdown

Sovrce: Berridge. 1955,
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ATP + protein ATP + protein
t (nactive) t inactive)
Phosprioprotain

(actlve) + ADP

Phosphoprotein
(active) + ADP

Receptor guanylate
cyclase

Adenylate

Myosin light- cyclase

chain kinase

T Phosphodiesterase
Phosphorylase \ /
kinase

™

Phospholipases
Guanylate Calcium- Calcium
cyclase Calmodulin pumps

Ca®*-dependent /

protein kinase |, Il

/ \\ Microtubule

disassembly?
" Membrane
Neurotransmitter .
release? Others proephagatan

(a)

/'— Ligand

RTK

Extracellular
surface

ATP
ADP
-~ w0
ATP ADP
Substrate Phosphorylated
protein substrate protein
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(a) Divergent pathway
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