THE ENDOCRINE
SYSTEM

s:uudaulsno

Glands (siaulus1unie)

o Hurraduianduiaanatunsaudvansdavasoananle (Secretion)
O Exocrine glands (6auina)
" yivdiseananaaulunisieniglay

" dnatduvaenuiay 1wu
O Endocrine glands (saulsva)
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ﬂ"l"sﬁﬂﬂ'l'i‘sswi'ml'iaﬁ' (Intercellular communication)

=)

{a}in endocrine signaling, secreted molecules diffuse into the blood-
stream and trigger responses in target cells anywhere in the body

{d}in synaptic signaling, neurotransmitters diffuse across synapses
-mglj Uiﬁf responses in cells of target tissues (neurons, muscles,
or glan

(b)In paraaine signaling, secreted molecules diffuse ocally and
trigger a response in neighboring colls.

(e} in neuroendocrine signaling, neurchormenes diffuss into the
%mbdoﬁ“ and Irigger responses in target cells anywhere in
[-3

(¢} In autocrine signaling, secreted mdecules diffuse locally and trigger

aresponse in the cells that secrete them

danl¥naudnlusrenisuazaselziivasuaagasluu

Major endocrine
glands:

Hypothalamus

Fineal gland

Fituitary gland

Organs containing
Thyreid gland endacrine cells:
Farathyroid glands

{pehine thyroid)

Adrenal
glands
(atop
kidneys)

Fancreas

Ovaiies intestine

(female)

Testes
(male)
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NSLUIUNISRINIUVDIDDSIUU

(Process of hormonal communication)

Synthesis N1sdWLASIZR8DS LY

Storage nsiivdvdugosluuiasnalifison
Release ﬂ’]‘mﬁbﬁ

Transport N1SYUANHIUNSEUALADA
Recognition NMsaanqnanuadnigisusnwie
Action iAN1SADUAUDN

Degradation QnNA130N18UWANNISADUALDY

N1SANLASIEEaSINY (Hormone synthesis)
Useinnuaegasluy : Types of hormone

gasluun dulusaiu aasluuiduaidysond
Amino acid-based hormone  Steroid hormone
e fuAs1grINNsaasily e FuAs1zuaNn
wSoauWusvaunsaaeilly AADLSALNDSDA
Single amino acid ® Cholesterol
derivatives O oS IUULNA
O Thyroxine (tyrosine) Gonadal
O Epinephrine hormones
(tyrosine) O #95lUUIMNGDN
e Futasrgrinnwillng wnanladuueon
Short and long peptide Adrenocortical
O Most hormones hormones
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Useinnvaaasluunauwanan1satags

w

godluuiiazarsluiin  gadluuiazaelulysiu
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screroRy.  SMART ACT.

amiduidondonriliaoandoetugunm
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AMNAINISAIUNIS1N1UYDNFDS LY (Hormone action)

or

1 L4 =3 1
nseeUAuaNAosaTlNuLTULSINIUS D UD 8 TUDEINY

“USuunisdugsenineasluududasu = hormone-receptor complexes”

® Hormone

O Rate of synthesis and release = AAsgvnardviInualiy

® Receptor
O Up- or down- regulation = fighsulunsegulvinauauasunnualuu

O Type of receptor = Uszinn1a4@asu Jundrdanauuvula

® Binding affinity = AudmasalunisIunuunualig

ﬁ'ﬂai'lwm‘imuqummaﬂﬂuu Epinephrine
fvdeandauanladunanlusediudne 9 vaerunie iensuauasdaan1Ivn1sAuda
Tuszuudsean Sympathetic nervous system (Fight or Flight)

Same receptors but different
intracellular proteins (not shown)

Different receptors

Different cellular responses

A

Different cellular responses

r A
f i A
@—Epinephrine ®—Epinephrine @-Epinephrine
Mﬁ receptor U’ﬂ receptor vu receptor
" wGlycogen
Vessel
4 Glycogen l dilates l r—
- breaks down : constricts.
4 /’ and glucose - _
' 's released ( " )
from cell -, \v

(a) Liver cell

(b) Skeletal muscle
blood vessel

(c) Intestinal blood
vessel

uoLIVEWORKSHEETS



Jijisuis:kdwoasiuu - Hormone interaction
Permissiveness gosluu 2 o:rhowlaiwledoaslvu 1 iowuegudo
Thyroid hormone has a permissive effect for
reproductive hormones.

" Synergism gasluugoodarioiusounuldnadwsnusondnauuin o
_ Combined effects are amplified.
Glucagon and epinephrine

| Antagonism gosluuaaodariuluamozasonudiu (Auazgootoan)
Insulin and glucagon

msdarsdovavgasiuu Hormone degradation

= Enzymatic degradation - lHioulsilumsaas
= Removal from the blood - amslasldasuozdnuma:
o Kidney - la
o Liver - du
* Half-life (n3235a)
o gasluunnddo:lvainsodsa fos:xoanluoaalsdowoou
idonsdoliouaolsutudodu uazo:aaluides 9 fiazAsooukua
[Uoo
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nalnmsnounugasivuauaoniu
(Feedback Regulation)

Pathway Example
E 2 e
1. Simple Endocrine — | stimulis | Low pH in
duodenum
pathway - Negative
Feedback 5 cells of duodenum
secrete the hormone
& o a i .
885 luunuasoonuauaniniullezly " i
Fudaunavdasrgosiuuin e 2
Tdlveasluufiuaniiuneod g
Wunalnsasluunwulanalulu %
$NE =
Pancreas
Response Bicarbonate release
2. Simple
. Pathway Example
neuroendocrme o
pathway - Positive ——{ simus | Sudking
Feedback v
%Sensay
fegasluunaveanuiuinaedaly g
v P aL.- A & | Hypothalamus/ ™,
nseduuuasasaliaasluuiuun \_ posterior pituitary |
o o - . - 7
inundudn ielvldaadluuly :
= = ' o W m P 1 ibui
JsurnuininwasanistialUld wuld % et s e e
" \ = =i " - h
oy 19 Oxytocin Mnsvgunsdu 3 m—Neuohormone  guetoo (@i
WIUNVBIHITAN é Biood
o vessel
v
Target Smooth muscle in
cells breasts

Milk release
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Insulin and glucagon - 5ugau uaznamnau

Major endocrine
glands:
Hypohalamus

Pineal glang—"

* i {Insulin-
producing)
cells

= Pancreatic acinar
s cells (exocrine)

dunuinaiinglumsaounus:duthmaluidoa
(10u Antagonism fiu Mvunuauazgadzal)

Glucagon Insulin
Polypeptide (29 aa)

Small protein (51 aa)
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Diabetes mellitus (DM) Isawwikoiu

Type I DM
wWuudnidia wulios

" Insulin-dependent DM

® Cannot produce insulin
iHovnsrnieliiudndugdu

¥ Autoimmune disorder
WS IFAAAANT UV 1NNIY
1usinae R-cell vavdudou

Type II DM
Sromeuwnda insulin ladsws
ua:licavauasda insulin

" Non-insulin-dependent DM

® Failure to respond normally to
insulin
wiadnouarlinauduesds insulin

" Heredity
Wuiugnssu

¥ Excess body weight
tmiinganan aannasiiveuiuwes
wiuuog uazliAssaannnauniy

uoLIVEWORKSHEETS



