ENDOCRINE PHYSIOLOGY
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GLANDS : there are 2 types of glands :
* Exocrine gland. ( which are ductal glands = have ducts )

» Endocrine gland. ( which are ductless glands = no ducts ) <) 13a 3 au) )il ¢ g ga o8

ENDOCRINE GLANDS
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¢ Objectives :

. Definition of hormone.

. Local secretion.

. General secretion.

. Target tissue

e What is hormone?.

* Chemical substance secreted in a small amount from endocrine gland directly to the

blood stream in response to stimulus to cause physiological responses at the target

tissues. , Juadilly Cayjatll 128 il ja (8l g yal)
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Table 9-1 Commonly Used Abbreviations in Endocrine Physiology o)
Abbreviation Hormone Abbreviation Hormone
ACTH Adrenocorticotropic hormone LH Luteinizing hormone
ADH Antidiuretic hormone MIT Monoiodotyrosine
CRH Corticotropin-releasing hormone MSH Melanocyte-stimulating hormone
DHEA Dehydroepiandrosterone PIF Prolactin-inhibiting factor
DIT Diiodotyrosine POMC Pro-opiomelanocortin
DOC 11-Deoxycorticosterone PTH Parathyroid hormone
FSH Follicle-stimulating hormone PTU Propylthiouracil
GHRH Growth hormone-releasing hormone SRIF Somatotropin release-inhibiting factor
GnRH Gonadotropin-releasing hormone Ts Triiodothyronine
HCG Human chorionic gonadotropin T, Thyroxine
HGH Human growth hormone TBG Thyroxine-binding globulin
HPL Human placental lactogen TRH Thyrotropin-releasing hormone
IGF Insulin-like growth factor TSH Thyroid-stimulating hormone
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Endocrine glands are ductless glands that produce and release

hormones to the blood through diffusion.

Endocrine glands may be strictly endocrine, such as the pituitary,
thyroid, parathyroid, adrenal, pineal and thymus; or they may be
organs that have hormone production as one of many functions,
such as the pancreas, gonads, hypothalamus, and others.




Y5l : CHEMICAL CLASSIFICATION OF HORMONES : 3 types :

* Peptides or proteins hormones. ( made from proteins “ many types of amino acids “ )
» Steroid hormones. ( made from cholesterol )

¢ Amine hormones. ( made from one type of amino acid = tyrosin )

LG :HORMONES SYNTHESIS : b LS Al g sl cua e

1- Peptides hormones :

PEPTIDE HORMONE SYNTHESIS
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2- STEROIDS HORMONES

BIOSYNTHESIS OF ADRENOCORTICAL HORMONES
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3- AMINE HORMONE
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LGl :CLASSIFICATION OF STIMULI 5eel 55 (S eatll e jigall Jalall:
3 types:

*  Humoral Stimuli.

*  Neural Stimuli.

¢ Hormonal Stimuli.

e 1- Humoral Stimuli:

* Secretion of hormones in direct response to changing in blood levels of ions and
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If the Glucose level increase : it stimulate Insuline secretion

If the Glucose level decrease : it stimulate Glucagon secretion
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Hypocalcemia (low blood calcium)
stimulates parathyroid glands
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e 2- Neural Stimuli:
* Nerve fibers stimulate hormone release.

Ex : sympathetic system in our body stimulate secretion of adrenalin hormon

T e

= =
C==g>irn=—=af «c—<>=c<32A)» i1l = T Fr e—<c<g=as sz iicoraic—
= 4 E o o E—— 22 = 5 =

Pleclcsili== <>¥

B . — S

- —Me» =Ses>corFreafte coaafteacTreosTIE=msraisse =

_—

L e — 5 3 e a s

¢ 3- Hormonal Stimuli:

Release of hormones in response to hormones produced by other endocrine

gland.

Ex : pituitary gland control the other glands secretion in our body by releasing hormones
Al asiall 5 ) guall



@ W Fae Faw o> ETFa=af=aswanas==s
Frecorsracorace= TFzx=% _ _ _

C=> - . _==sirzsszsi=mte
EEF e =arafter s>
E>Stosit=mw glancl <3

C= .  ==tirrsasl=—ater «>IFhrer s sclcrcr irsre czli=—msrci=
Te> ST et FacoT T ERcOT R =
C=>D L= B = 2 o o -
In summary :

(a) Humoral Stimulus (b) Neural Stimulus

(c) Hormonal Stimulus
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(3) ...stimulate other endocrine
glands to secrete hormones
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=l ,:REGULATION OF HORMONE SECRETION: by 2 mechanisms :

Neural mechanism.

Feedback mechanism.

1- NEURAL MECHANISM: bl clililiand) Jie Jie

——
N
Z )
L 1l -
5 b i e

_—

L — 3 3 B = = W

e _WMe» SSeccorFr e ftTe coaftTecTFaseosEi=msTaisase =

2- FEEDBACK MECHANISM: 2 types :
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e Negative feedback “ more common “ ( has 3 types):
1- Long lobe (Y e el Jiiny g oaall co faa duay (86 (3 35 Jadial) Jaladl (S0 131)
2- Short lobe ( called paracrine ) (s sl 038 (0 & Jadiall Jalal) (1S 131)
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* In other words :

* Autocrines — chemicals that exert their effects on the same cells that secrete them.

* Paracrines - locally acting chemicals that affect cells other than those that secrete

them.
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(b) Paracrine signaling
e Positive feedback

L.slA - TARGET TISSUE: specific tissues that have specific receptors to some hormones

MECHANISM OF ACTION ( they mainly follow the key and lock theory )

e Receptors + hormone > conformational changes 4« > 222222? > action



Luals :RECEPTOR LOCATIONS IN THE TARGET TISSUE:

e 1-Cytosolic or Nuclear o sl e

— Lipophilic ligand L 555 Al o Gaally (b oall allall @l sesel) enters cell

— Often activates gene

— Slower response
* 2-Cell membrane

— Lipophobic ligand can't enter cell

— Outer surface receptor

— Fast response

Receptor in cytosol

Receptor
in nucleus

through the cell
membrane and
bind to cytosolic or

Lipophilic signal
molecules diffuse { Q
nuclear receptors.

lipophilic signal
molecules bind to receptors
on surface of cell membrane.

AFTER THE HORMONE BIND TO A RECEPTOR IT DO ITS EFFECT BY
EITHER :

1- DIRECTLY
2- BY SECOND MESSANGER

¥, : Second messenger : there are 4 different mechanisms of
second messanger : Js¥) sl o palas A Joadills 4a 5 i aad Gl ) seall
1

Adenylyl Cyclase mechanism
2- Phospholipase C mechanism

3- Tyrosine kinase system ( mainly used by Insulin )
4- ¢ GMP



ADENYLYL CYCLASE MECHANISM

|_— [

— adenylyi cyciase

Inactive Gg protein
os]| B | v
Hormone _ @
Active — Gs protein — adenytyl cyclase
@ ATP _cAMP
GTP
v
Activation of
protein kinase A
s AMP a7 ()
(inactive)
v
Phosphorylation
of proteins
v
CPhysiologic actions)
CTopyright © 2010 by Saunders, an imprint of Elsevier inc. All rights reserved.
PHOSPHOLIPASE C MECHANISM
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(1)Hormone (1st messenger) Adenylate cyclase Extraceflufar fluid
binds receptor. :

vates protein
kinases.
@ ——
Inactive ACtitvf
Hormones that (2)Receptor (3)G protein (4)Adenylate Protéin kinase 1 ﬂ{r?a.;:
act via cAMP activates G activates cyclase Triggers responses of
mechanisms: protein (G) adenylate  converts ATP  target cell (activates
Epinephrine  g1i1ca00n cyclase. fo cAMP (2nd  epzymes, stimulates
ACTH PTH MESSEeNger).  cellular secretion,
FSH TSH opens ion channel,
S Calcitonin Copyright @ 2010 Pearson Education, Inc. etc.) Cytoplasnt

Ll :Direct effect ( called steroid hormone mechanism ) (main
example is : steroid hormons ) 4eges 4xsthae — 438l o ) geall L pnd Jias JSI aleall = 585 ) puall Hlai)
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(1) The steroid hormone
diffuses through the plasma
membrane and binds an
intracellular receptor.

Receptor-
hormone
complex

(2) The receptor-
hormone complex enters
the nucleus.

(3) The receptor- hormone
complex binds a hormone
response element (a
specific DNA sequence).

(@) Binding initiates
transcription of the
gene to mRNA.

| (8) The mRNA directs
| protein synthesis.

— New protein
Copyright 2010 Pearson Education, Inc.

Table 93 Mechanisms of Hormone Action _ ‘

Adenylyl Cyclase  Phospholipase C Steroid Hormone Tyrosine Kinase ~ Guanylate Cyclase
Mechanism (cAMP) Mechanism (IP/Ca®*)  Mechanism Mechanism Mechanism (cGMP)
ACTH GnRH Glucocorticoids Insulin Atrial natriuretic
LH TRH Estrogen IGF-1 peptide (ANP)
FSH CHRH Progesterone Endothelial-derived
TSH Angiotensin Il Testosterone Eglgiél;l)g ook
ADH (V, receptor) ~ ADH (V, receptor) Aldosterone Nitric oxide (NO)
HCG Oxytocin 1,25-Dihydroxycholecalciferol

MSH 9 Receptors Thyroid hormones

CRH

Calcitonin

PTH

Glucagon

B, and f, receptors
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L) :REGULATION OF HORMONE RECEPTORS by :
* 1- Dose-response relationship. &l s ) Jual s a3 5 ae all ol j 1)
«  2-Sensitivity. : L Galabay il 1) sl
* A- Number.
*  B- Affinity.
oo IS Gy il ga el 4l (5 gianar Sl auall Jac
L) : DOWN-REGULATION 4baul 5 elld g ((alee ) (550 el Janii
* Decrease synthesis.
* Increase degradation.
* Inactivation .

* T3, progesterone.

) : UP-REGULATION (s Lo (pSe;
* Increase synthesis.
* Decrease degradation.

e activation.

* Estrogen, GH, prolactin.

Ll :INTERACTION OF HORMONES AT TARGET CELLS: 3 types :

1- Permissiveness: Permissiveness occurs when one hormone cannot exert its full effect without
another hormone being present (reproductive hormones need thyroxine to properly stimulate
development of reproductive organs) example (Thyroid hormone have permissive effect on

growth hormone action) _JaY! Jee ey Clisa sell sl

* 2- Synergism : occurs when more than one hormone produces the same
effects in a target cell, and their combined effects are amplified (glucagon,
cortisol and epinephrine) — o3x o leie JS Jao 131 Laa o) 4aiii (52755 Las Calae 131 0l g gl
o LS JanYL Lhadll
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* 3- Antagonism (Glucagon /insulin)

=i :HORMONE CONCENTRATIONS IN THE BLOOD:

Concentrations of circulating hormone reflect:

— Rate of release

— Speed of inactivation and removal from the body
Hormones are removed from the blood by:

— Degrading enzymes

— The kidneys

— Liver enzyme systems




