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Accordingly; Hormone-Receptor

Interactions

Should be specific, however displaceable by agonist or antagonist

Should be saturable
Should occur within the concentration range provided

k+1
H+R —— HR Bound
k-1 hormone
[RH]

Association constant K,
Dissociation constant K

K4 ={[H] X[R]}/ [H-R]

Total binding

-
e
-

.-~ Specific
- binding

Nonspecific binding

Total

hormone added [H]

(20X) dissociation constant is enough to saturate the receptor

K, values for many hormones range from 10° to 1071 M
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Receptor Domains

At least two functional domains:
— Recognition &
— Coupling or signal transduction domain

Coupling occurs in two general ways:

EXTRACELLULAR Protein kinas.e A . M‘ES§eng?r'
FLUID ( NH,* . Phosphorylation sites binding site

oooooooooooo: :‘3
Plasma s ::
membrane SISI

UU

CYTOSOL Segment that ))
interacts with
G proteins C

G protein coupled receptor kinase “ooc
(GRK) phosphorylation sites

— Indirect: changing the activity of an enzyme (Polypeptide &

catecholamines, plasma membrane)

— Direct (steroids, retinoids, and thyroid hormones, intracellular)

Steroid, thyroid, and retinoid hormone receptors:
— Hormone binding site ; DNA binding site; co-regulator proteins binding

site, cellular trafficking proteins binding site

Receptor—effector coupling— provides the first step in amplification



Activated adenylyl cyclase
@

. Signal ,ecm,p,L {\

Reception E:«,\ . - o ) : é Not yet

L activated

Amplification *==} |

Transduction ; :

1
5]

> N~ I @

p"f‘i‘ vYaiy
@ Q02009 cAMP
Iy — Gl

G protein ),QROOOO(')(')O protein kinase

GTP
j l \ / ,«" Amplification!
Response(s) - \ —
Cascade multiplier!
Evironmental or }_, CNS FAST response!

(b) Number of

molecules
activated
Limbic system FECERTION
. . . Binding of epinephrine to G protein-linked receptor
-« electrical-chemical signal ¥ 1 molecule
Y TRANSDUCTION
vaotha|amu5 Inactive G protein
Active G protein 102 molecules
«— releasing q
Y Inactive adenylyl cyclase
7 E Active adenylyl cyclase 102 molecules
Anterior pituitary
ATP
| anteri_or pituitary Cyclic AMP 10* molecules
Y trophic q
[0 n Inactive protein kinase A
Tﬂ rge‘l gland Active protein kinase A 10* molecules
i Inactive phosphorylase I@
Active phosphorylase kinase 10° molecules
Ultimate hormone (mg)
Inactive glycogen phosphorle
Active glycogen phosphorylase | 10° molecules
] RESPONSE
Systemic effects Glycogen

Glucose-1-phosphate 10® molecules
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How the release is controlled?

* Feedback inhibition

at many levels, why? o =k

— Ultrashort loop |

— Short loop —_————==

o

— Long loop :

External

]

—,————— 4

®

Ultra
short
feedback
loop

External-internal
environmental
signals

{

Central

i

Electrical or
chemical

transmission

|

Hypothalamus

Y

Axonal transport

U

trigger
zndocrine " Long
gland J/ » feedback
_ loop

*-Releasing hormones|

Oxytocin, vasopressin

U

—o——®>|Adenohypophysis|
!

\ s
: Negative
HO‘IIII%‘ feedback !

J /i '}arget

organ

Short =
feedback |—e—e Anterior
loop pituitary
Target glands

Y

g —— |U|timate hormone(mg—mg)l

[Hormonal response |

b

|Neurohypophysis'
Release
Uterine Water
contraction balance
Lactation (vasopressin,

(oxytocin) e

antidiuretic

hormone)




Classification of Hormones
Chemical Structure

 Chemical composition; solubility; location of receptors;
nature of the signal used to mediate hormonal action

\/Polypeptides: Pituitary hormones; Hypothalamic
releasing hormones; Insulin, Growth factors...

v Amino acid derivatives: Adrenalin, Thyroid hormones

v’ Steroids



o Classification of Hormones
Mechanism of Action

Peptide or amine Steroid or thyroid hormone
1 hormone binds to enters the cell; hormone-
[ J ’
H ormones t h at b INC receptor on the receptor complex acts in
. outside of the cell; the nucleus.
- Ste Ol d S acts through receptor
without entering 3‘)

— Thyroid hormonithe cel
yron o a0t e\
— CaIC|tr|OI, ret|n0| f ~ Rec Plasma \
\ membrane

* Hormones that binc
(According to secon
— cAMP (B adrener’ ¢ it ecenger
— cGMP (atrial nat| ¥ ™
— Calcium or phosj
— Kinase or phospl

Altered transcription
of specific genes

e Nucleus -I)

»\

v \ 4 R %

Altered activity of Altered amount of
preexisting newly synthesized

enzyme proteins
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General Features of Hormone Classes

Group | Group Il

Steroids, Polypeptides, proteins

Types iodothyronines, YPEPLITES, P o
. . glycoproteins, catecholamines

calcitriol, retinoids |
Action Slow Fast
Solubility Lipophilic Hydrophilic
T

ransport Ves NG
proteins
Plasmat,, Long (hrs - days) Short (minutes)
Receptor Intracellular Plasma membrane
_ 2+ |;

Mediator Receptor cAMP, cGMP, Ca“*, kinase cascades,

hormone complex

metabolites of phosphoinositols




Structure of Hormones

* Lipid —soluble hormones:

A. Cholesterol derivatives

OH OH

178-Estradiol Testosterone Cortisol Progesterone 1,25(0OH),-D,




