blood plasma

interstitial fluid

Endocrine system

intracellular fluid




Functions of the endocrine system

e Production & release of hormones Into the
cardiovascular system

* Long-term regulation (minutes/weeks) of
the other systems of the body

— Hormones effect the function of cells



Endocrine Glands

* Ductless; secrete their product (hormones)
directly into the interstitial fluid, bound for

blood

e Not 2 b confused with, Exocrine Glands

— Secrete their product (oil, mucous, sweat, etc)
Into ducts.



Homeostasis

* Maintenance of a relatively stable internal
environment

* Physiological variables stay within a set
range

* Regulated by hormones



Blood glucose example

BLOOD homeostasis
SUGAR

high blood glucose

release of insulin into blood
cells detect insulin

cells take in glucose

lowering of blood glucose
low blood glucose

Inhibit release of insulin, release of glucagon into blood
cells detect glucagon

cells release glucose to blood

raising of blood glucose

Inhibit release of glucagon, release of insulin into blood



Feedback

Negative Feedback

Secretion of insulin=>» blood sugar level decline=>»
normal blood sugar levels=>» inhibit secretion of
Insulin

Positive Feedback

Secretion of oxytocin=>» uterine wall contracts=>»
uterine wall stretches=» secretion of oxytocin




Blood vessel

Thyroid Q
hormones  Steroid C:-_’) i
e s | g ol
hormaones (first
Mmessengers)

Types of hormones
19.2

e Sterold hormones-
made from cholesterol / | >

membrane II/

¥ of sacond

 Peptide hormones- G?;ﬂzf;“‘“ messanger
made from chains of l
amino aCidS Alterations

in enzyme

« Amino acid R i
derivatives-made from he\
a single amino acid |
LA

Change in TARGET CELL RESPONSES

gene activity

MNucleus Gytipiaam




HYPOTHALAMUS

Production of ADH,
oxytocing, and
regulatory hormones

PITUITARY GLAND

Anterior lobe:
ACTH, TSH, GH, PRL,
FSH, LH, and MSH
Posterior lobe:
Release of oxytocin
and ADH

THYROID GLAND

Thyroxine (T,4)
Triiodothyronine (T4}
Calcitonin (CT)

ADREMAL GLAMDS
{cap each kidney)

Medulla:
Epinephrine (E)
Marepinephring (ME)
Cortex:
Cortisol, corticostarone,
aldosterona, androgens

GONADS

Testes (male):
Androgens (espacially
testosterane), inhibin

Owvaries (female):
Estrogens (espacially
estradiol), progestins,
inhikin

PINEAL GLAND

g Melatonin
] .t*ﬁ ¥ PARATHYROID GLANDS
|k ﬁ‘ 3«"' (on posterior surface of
By ﬁ .% thyrold gland)
';#' ¥ Parathyroid hormone (PTH)
; P THYMUS
B (Undergoes atrophy
=Y during adulthood)
i e Thymosins -
VN Fig
‘, 4 HEART
) Atrial natriuretic peptide
L (ANP) 19.1
&7 Brain natriuretic peptide )
| =1 [BNP)
DIGESTIVE TRACT
| Numeraus hormones
(dstaited in Chapter 25)
KIDNEY
Erythropoistin
(EFQ)
Calcitriol
PANCREATIC
Tastis ISLETS
Insulin, glucagon
j KEY TO PITUITARY HORMONES:
] ACTH  Adrenocorticotropic hormone
T=H Thyroid-stimulating homaone
GH Growth hormone
PRL Prolactin
FSH Follicle-stimulating hormonea
LH Lutsinizing hormone
rASH helanooyte-stimulating hormane
ADH Antidiuretic hormone




Hypothalamus

o 1. Control center of the autonomic nervous system
(nervous system)
— Controls release of hormones from the adrenal gland
(adrenal medulla)
o 2. Produces two hormones: ADH &
Oxytocin (endocrine system)

» 3. Secretes Regulatory hormones that stimulate the
anterior pituitary (endocrine system)



1. Control of sympathetic
output to adrenal medullas

)
) 3. Secretion of regulatory

hormones to contral
activity of anterior
pituitary

HYPOTHALAMUS

Preganglionic _
| 2. Production of ADH motor fibers F I g
and oxytocin

Adrenal
medulla

Anterior lobe
of pituitary

Hormones secreted by
anterior pituitary contral
other endocrine organs

Secretion of
epinephrine and

Release of ADH and
oxytocin

norepinephrine




Pituitary gland

e Anterior & Posterior lobes

* neurons from hypothalamus bring hormones
to posterior lobe (nervous system)

 Posterior lobe releases ADH & Oxytocin
(endocrine system)

* Anterior lobe is stimulated by hypothalamic
hormones

* In sella turcica of sphenoid



19.4
Third ventricle Mamillary

Optic chiasm body

<AL 5 i

Q *| HYPOTHALAMUS

Infundibulum

_+ Posterior lobe
(pars nervosa)

Pars tuberalis
Pars distalis
Pars intermedia

Anterior
lobe




: Paraventricular
Supraoptic nuclei
nucle

-
\L"" o ™
. i b

: HYPOTHALAMUS

Mamnillary
body

- N Fig
e 19.6

Portal
ic chi / =— hypophyseal
System Optic chiasm Py
Primary capill
plexusp gl Infundibulurm
Endocrine
cells . &~
¥ n . Inferior
5 S [} =— hypophyseal
Foy a3 A artery
Secondary Ae) s g
capillary i & Ll
HIRiE POSTERIOR LOBE

OF PITUITARY GLAND

Wb — Hypophyseal
> vein

Hypophyseal
vein

ANTERIOR LOBE

OF PITUITARY GLAND



HYPOTHALAMUS

Direct ol Ds e KEY TO PITUITARY HORMONES:
——- For— ACTH  Adrenocorticotropic hormone
TSH Thyroid-stimulating hormone
by nervous system of hormones GH Growth hormone

FREL Prolactin

FSH Follicle-stimulating hormone

LH Luteinizing hormone

MSH Melanooyte-stimulating hormones
ADH Antidiuretic harmone

Indirect contral through release
of regulatory hormones

Anterior lobe
of pituitary gland ™

) - ACTH

TSH

Somatomeding

Males: Smooth
___ muscle in ductus
- F deferens and
L ’5 prostate gland
N 'rl .
'.l_h'.f.','!,. Females: Uterine
smooth muscle and

mammary glands

aof Melanocytes (uncertain
significance in healthy
adults)

Bone, muscle, Mammary
other tissues glands

| Testes of
male




Hypothalamus

HOMEQOSTASIS
DISTURBED

releases
TRH

Decreased Ty, T,
concentration in
blood or low
body temperature

Hypothalamus

4

/ 2 -~
| ,..-*"! N

i) ﬁ Anterior
HOMEOSTASIS fATIa / pituitary
Normal T; and T, > releases TSH
concentrations, -
normal body ‘Anterior
temperature (|::vi1.'uitall'yr 'l
L\\\ TSH [~
HOMEQSTASIS
RESTORED

Increased T; and T,
concentration in
the blood

b A/
, Thymnd
C}Oﬂg gland

Thyroid follicles
release
Tsand Ty

S



Hypothalamus - CRH

—

Anterior Pituitary gland—— CRH

Adrenal gland > Glucocorticoids

i

Most cells of the body break down stored energy



Pariatal
lobe

Corpus
callosum
Septum Choroid plaxus
pellucidum in epithalamus
Fornix Thalamus {surrounds
third ventricle)
— Pineal gland
Anterior Hypothalamus
cerebral artery
Frontal lobe Aqr:iz‘;"r‘;tnm
ARtaTiar Cerebellum
commissura
Dptic chiasm
Fourth
ventricle

Fig
15.15

Infundibulum (cut) Tuberal area Mamillary body

(a) Midsagittal section



External carotid arfery

Internal jugular vain

Superior thyroid artery

Thyroid cartilage

Fig i

Superior thyroid vein
19.7

s

Middle thyroid vein

Comman carotid artery

Thyracervical trunk

Dutline of
clavicle

Outline of
starnum

{a) Location of thyroid gland, anterior view



Fig
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Conneclive Heaus capes ol
Telichess ety gland

() Thyredas ard parabyroid Ssaes (LM - 118

_ --l'_ T--

Asd blood oelis Frincipal yphil
in bbooed warsal -] 4 cala

ol Parashyrodd gland (LM - BED)



Commaon bife duct Head of Body of  Pancreatic Unbiis
Accessory

(a) Pancreas, gnterior view




Fight adrenal
LL[JJ isUpraranal)

Right middle
suprarenal artery

Right infariar
suprarenal artery

Fight renal artery

Fight raral veln

Right superior
suprarenal arteries

Right and lefi
infariar phranic

Left superiar
suprarenal artsnss

Sectional plans
for part o)

Left adrenal
. isuprarznal) gland

Left middle
suprarenal artery

Ledt inferior
suprarenal arteries

Left suprarenal vein

Left rana! artery

Laft ranal vain

Supenor mesentanc atery




e As an endocrine gland
— produces hormones (both cortex and medulla)

* As a neuronal structure (medulla only)

— sympathetic neuron stimulate release of
neurotransmitters/hormones

— releases neurotransmitters/hormones



Mammary gla




Neuroendocrine System

Nervous System

Length of effect: short-term (until impulse stops)
Target type: specific target (must form synapse)
Chemical Used: neurotransmitter

Recovery Time: immediate (when impulse stops)
Response time: immediate (when impulse starts)

Endocrine system

Length of Effect: longer-term (until hormone is broken
down)

Target Type: general target (must have receptors)
Chemical Used: hormone

Recovery Time: slow (hours to weeks)

Response Time: slow (minutes to weeks)
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