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CLASSIFICATIONS OF HORMONES ----- Active space -----

Classification based on structure 00:02:47

Derivatives :
AMiNo acid derivatives :
I T 5ros‘me :
L U
¥ 4
* (Cofecholomines : produced b5 adrenal medulla, Most
abundont in order of adrenaline (ap'mephr\n@ > Nor—odrenalin

(r\lor~ep\nephr\r\e) > Dopamine.

a. Tr5p+ophan :

Serotonin § melodonin (Cﬁn’«od\g acting neurotransmitters and peripherally
acting hormones).

Sevotonin

e Itic one of the hormones of happiness.

e Decrensed serotonin linked to depression, anxiety g panic.

° Wi proo\uced on exposure to sun\'\gh‘c — Retinal 8anglion\c cells stimulated
— fActivote raphe nuclei in brain stem —> Release of serotonin (H'\gh OLCJ('\\/'\’(B
levels).

* Itis part of sleep wake cycle.

* At around 9:30 pm —> Serotonin stimulotes — Pineal gland — Melokonin
released (Couses sleep) — Highest ok 3-4 am, decreases by T: 30 am —>
gerotonin dominant hormone during the o\a5 (came cgc\e repeots
e\/ergdagp.

e pbundant amount of serotonin is produced bﬂ alT (enterochromadsin cells).

* Note : 4 happy hormones : Dopamine, o><5Jcoc\n, serotonin § endorphin.

Vikomin derivatives : A § D.

Peptide hormones
* Small pepﬁdes (¢ sopm: ngo’chodom‘\c hormones, posterior pituitary

hormones, ACTH.
* Large peptides (> SO AR : Antexrior pituitary hormones : Prolactin (199 AR, G+

(191 AR, Insulin, Parathormone and renin.

General Medicine * v1.0 * Marrow SS Medicine




Endocrinology and Metabolism

Slycoprotein hormones (>a00 AR :
* Lots of protein + less carbohydrotes
* examples : Thgroid S{Timudo@cir\g Hormone, Follicule s’cimudoec‘mg Hormone, Lute-
in'\z'mg Hormone.
* O subunit is common to all.
* B subunit is the diﬁerenﬁaﬁng factor.

Steroid hormones :
Adrenal cortical hormones :
® mineralocorticoid : Aldosterone.
® Glucocorticoids : Cortisol.
* Sex steroids/adrenal androgens : DHeEAS (Dihydro epiandrosterone sulphote),
Androstenedione.
* gonadal hormones : Oes’crogen, progesterone, testosterone.

Classification based on mechanism of action 00:14:44

Classification :
* aroup | hormones : Th65 have intracellular receptors.
. Group a hormones : Theg have cell membrane (extracellulor rec/eerors).

Sroup | hormones :
* Lipophilic.
* Require transport proteins.
* Long TI/a. ,
® Receptor hormone complex : effects are medioted, ’chrOugh gene ’cmnscr'\pﬁon
(Rarel3 fransport channels).

Tﬂpes :
U ij‘coplasmic recep’cors/ ’cgpe I recep+or : Steroid hormones.
* Nuclear recep’cors/ ’cgpe d receptors : Vitkamin A § D, T2 T4

General Medicine « v1.0 » Marrow SS Medicine



Classifications Of Hormones

Plasma membrane T Active space -----
[}

%

9 B,

;o 18

ey GRE

ek p—B—Eg
,

Nucleus

Cytoplasm

Steroid hormone recep’cor

e In the inoctive stoke @ Steroid receptor (Homodimex) is bound to HSP

(Heok Shock Protein)-90/ chaperones.
* Once ligond (cteroid hormones) arrives, steroid receptor changes configurotion.

o H&P is released.
° And recep’cor hormone comp\ex ic Sormed and it m\gra’ces ‘o nucleus.

e ginds to DNA ok Glucocorticoid Response clement (GRS).

e end result is gene ’cmnscr'\phon.
mechanism of  action of caleitriol :

e
Cytosol Coleitriol |
/ o —

~.

e ~_
VDR activodion
AN
heterodimerizodion rogrq \\
\
lproten) \
Nucleus __l B \
Bl

e | o
Co-octivotors / /—\L r ST ourge’c /-'
Co-repressors —E vDRes [ genes /

— S /

\ /

— e
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4 - Endocrinology and Metabolism

* Caleitriol (,3S OHa D3) : active Sorm of vitomin B3 binds to vitamin D receptor
in nucleus.

* Vitamin D receptor undergoes heterodimerisation bﬂ adding on retinoic acid
receptor.

* The heterodimer receptor g ligand (caleitrioD complex activate vitamin D
response element (VbRe) —» gene transeription.

mMechanism of action of ’chgroid hormones :

(T2

[Rx2

Tronseription

TQ&’\
-----

®

* T3 (igoand) binds to the thyroid receptor in the nucleus.

* Inthe ’chgroid receptor; there is the dissociation of the
CO — repressor.

* The ’dngro'\d receptor binds to retinoic acid receptor to
Form o heterodimer and activate Thyroid Response
glement (TRe).

* Then gene transeription occurs.

Group | Type | receptor Type a receptor
Type Homodimer Heterodimer
Locadion Cytoplasm Nucleus
Dissociation of co
Migradion to the
mMechanism . repressor g hetero
nucleus § direct
dimerisation § then
gene transeription, o
gene transeription.
| Sterdld T3, T4, Vitamin A
gxamples eroi
2D

General Medicine « v1.0 « Marrow SS Medicine




Classifications Of Hormones - 5

Nuclear Receptor Signaling

Homodimer Steroid Heterodimer Receptors Orphan Receptors
Receptors
ER, AR, PR, GR TR, VDR, RAR, PPAR SF-1, DAX-1, HNF 4a

/ Ligands \
2 T T
B Ol B i B l
- +<— DNAresponse T -
1 elements l 1
Ligand induces Ligand dissociates corepressors Constitutive activator
coactivator binding and induces coactivator binding or repressor binding
S
.2,-", Activated Activated
g
g' Silenced
3
5
L]
= + Basal = *
Hormone Hormone Receptor

Other Heterodimer receptors

PPAR (peroxisome proliferator activator recepton) :

PPAR O ¢ Agonist is clofibrote (used when triglucerides 7 440 mng/dL).

PPAR Y : Agonist is ploglitazone (thiozolidinediones) (associoted with Careinoma
bladder).

Dual PPAR O and Y agonists ¢ saroglitazol is DOC for diabetic dyslipidaemio (octs
against oxidised LDL % increases HOL).

Orphan receptors
No ligand. is required.
It is congtitutive.
example

& } Required for 8onado’cr0ph cell development
* DAX-I

e nnF-40 (MODY-D

Group 2 hormones 00:36:24

General Seatures of hormone classes :

&roup | &roup |\
So\ub'\\'\’% L'\poph‘\he Hgdroph'\\‘\c
TransPor’c Yes No
pro’ce‘ms
Plosmo. Long (hours to do%s) hort (minutes)
half—time

General Medicine * v1.0 * Marrow SS Medicine
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. Endocrinology and Metabolism

Signals are generated b3 second messengers. Theg are responsible for protein
modification or translocation Sollowed. by transport channel regulation.
Receptors :

* &-protein coupled receptor (&PCR).

* Tarosir\e Kinase receptor.

* JAK Qanus kinase or cytokine) receptor.

¢ Serine threonine Kinase receptor,

Hormones achng Vio. GPCR :
* Iis called as transmembrane receptor.
. Th65 have 7 membrane Spanning domains.
* thos a, B, Y subunits bound +o 6DP in inactive form.
* when hormone binds to receptor; GdP — TR
* Alpha subunit § §TP dissociate $rom complex § bind to the efSector,

N
&
% E
0
QS
GDP
¢’ c
No hormone: Bound hormone (H):
inactive effector active effector

eflector is a™ messengers; It can be,
* cAmP (& stimulotory or &; \nhibi’corg).
* 1P3/dAg (aq).
* cemP Gransducin medioted ).

General Medicine - v1.0 * Marrow SS Medicine



Classifications Of Hormones |

cgmP po@chuoo% :
vosodilotors like NO and ANF act via this pa’chwag.

Ccell membrane T

Active
adeng\g\ 05c\ase
S-pMP & cAMP + ATP + Mg’
Ehosphod‘\es’cemsel %
|
R inackive PHA \‘/_9[0 Active PRA | +R
( a & a ‘ &
Protein {Phosphopro‘ce\n '1
| Prosphatose | |

Phgs\o\og\c effects ) J\/

Protein

Phosphorg\a’don
PrA : Protein Kinase A

P2 (inositol ’cr'\phospho&e)/ DAG, (diacg\g\gcero\) pothoy :

cell membrane

Receptor
G proteinys S S e S A SE  o d

Phospholipase G T==ssmssasssassasannsn=s
PIP2 2 - Diacylglycerol

'®

Cytoplasm itol-
yiop fnositol RS Protein kinase C @
(? (PKC)
@ @ )_,. Mitochondrion
.... Calmodulin

..
L 108

g -calmodulin
' IC O| @

H

H -

& Specific Multnfun_chqnal PKC

calmodulin kinase  calmodulin kinase

; \ Phosph-

v Proteins > oproteins |
Other
proteins

Physiologic
i response
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8 - Endocrinology and Metabolism

cAMP 1P3/DR6/Ca"

ngofhodamus CRH TRH, GnRH
Pituitary ACTH, FSH, LR, TSH + va, Oxytocin

(G Vi, v3 (ADH)
Vosoconstrictors | - AT-1\, Substance P
Pancreas alucagon, Somodostain =

D
QT Secretin CCH, gastrin
NS O a(&D, Beta O I, Muscarinic Ach
nmiscellaneous PTH, Calcitonin =

Broad ’cerm'molo% * Vosoconstrictors @ 1P3 pocchwaﬂ, vasodilators : cgmp podthwag.

most po’cen’c vasoconstrictor is urotensin,
Hormones thot inhibit

adenylyl eyclase (Had

Subclassificotion of Group I\ A Hormones :

F\ce’cglchol ine

a—a—adrer\erqics

F\ngio’rens‘m I\

Somatostatin

ch’rgl choline and angiotensin I\ decrease cAMP, but their hormonal actions are
due to 1P2/dag pothwoy,
o-a adrenergics and Somodostadin hormonal action medioted bﬂ \L in cAMP,

Tyrosine kinase pathway 00:52:05

Insulin, Insulin like &rowth Factor, Nerve growth factor, epidermal growth factor,
Fibroblast growth factor, TeF .

RTK-induced
signalosome

Monomeric
RTK

Ligand bound dimeric
active R’

Extracellular region

Call membrane

Intraceliular region

4 &
v®

/

cascades

region? ivation loop

regior< J
. C-lobe

< i 1oldg
O N-lobe Ligand

‘ Cytoplasmic tail
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Classifications Of Hormones :

Inactive turosine Kinase receptor (monomeric toke) — Ligand binding — R
8 8 ----- Active space -----

Intraceliulor dimerisodion ot recep’cor — Qecep’cor au&ophosphorﬂ\o&\on 3

Activote s‘\gr\al\ing molecules.
Cell membrane ]
Insulin GLUT4

=5 !
Sl

GLUT4

mechanism of action of insulin :

B

o

Insulin recep’cor substrote undergoes phosPhorB\oedon — PhosPho\nos‘\’c\de
a- Kinose (P12 /AKkt 1/ activoted — Activokes GLUT 4 — glucose uptake.
GLUT 4 @ seen in Heark, skeletal muscles, Rdipose tissue.

JBK stod po@chwaﬂ :

*  Phosphorylation of STAT proteins seen.
o Gh (Growth hormone), prolactin (Twin hormones) and gP0 (erg’chropoe\’dn) ock

vio this pa’dnwog.
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10 - Endocrinology and Metabolism

_____ Active space --—— Serine-threonine kinase pathway 00:56:40

Inhibin, Bone morphogenic Protein -7, activin, TeF-beto. (most potent Q\brogenic
cytokine).

Smad proteins activote the po@chuoo%j.

exception : TgF-beta. — Serine Threonine Kinose poerhwaﬂ.

All other growth factors + TeF alpho. — Tyrosine kinase pathway,
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BASICS OF PITUITARY GLAND ————— Active space -----

master gland of the endocrine system (requlotes e\/ergkh\ng).
Size = OO Mo, enlarges itself o | g during pregnoncy,
Divided into :

* Anterior pituitary 8\our\oL

* Posterior p'\’(m’(oxﬂ 3\anoL

Anterior p‘m\mm q\omd Posterior pi’cui’carq q\and
Rodhkes pouch
P Downgrow’(h Lrom
Developed & (upgrow’ch R Hhe Sloor of the ard
O rom O e
pe the roof of the oral ,
i ventricle
coL\l\’mP
Derivative of surfoce ectoderm Neuroectoderm
diencephalon 34 ventricle

g Y/ -;" ,‘v, .
Er \\'
- - :f -%"—}jrmeurohgpophqs\s
' T +>adenoh pophysis
Rodhke's pouch PP
Oonsen'\’cal hg}pop'\hu’car'\sm :

* m/C cause : Pituitary dysplasio.
° Pituitary dgsp\as'\a —> Anterior pituitary hormones not produced, posterior

pi’cm’carg 8\&1\0\ is intact.

Clinical features :
¢ midiine cranio-Sacial abnormalities (Single central incisor, cleft lip ete)

° Anterior p\’cu'\%arg Lormed from — Rothike’s pOuch — Locoted in the
nasophargnx —s From there cells m\gm&e 0.0r0sS the midline — reach the

pituitary. Because of this migradion, pituitary dﬂsp\asia couses midline

eronio-Sacial abnormalities. |
|
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12 - Endocrinology and Metabolism

_____ Active space - ANterior pituitary 00:06:14
Posterior
pi+ui+ar5
F\r\’(er"icr
&M ] Pi’(u‘x’rartj
ACTH
\immw:[:%_ij___pww‘;«“
Hormones Amount of Produced $rom
Cells Developrment Notes ;
produced cells seen which port
Growth most Tr:dt;cecl ir.om
erol por
Somatotrophs 1 weeks Hormones abundant (91 amino acids) .- o f _ on
of anterior
(Pol tide hormones) | cells (som)
Ypept ’ pituitary
Prodl &
Last cells 4o develop ) IS% of cells Selitod r_om
Proloctin ) ] i ) loteral portion
Lactotrophs (a4 weeks of _ in anterior | (99 amino acids) _
' o (Polgpep’nde hormones) o o% anterior
intrauterine lite) pituitary o
px’m&am
eavliest cells to POMC POMC = ACTH + MSH | Produced $rom
Corticotrophs dfavelop 3 @eéﬁs | (Pro 4 | + %&a—lipgﬂophins central po-chion
of intrauterine life) opnomelanocor’nco’rropnc (endorphms are of anterior
intrauterine lite) hormone dervied $rom them) pituitary
IS% of cells Scottered
Gonadotrophs 1a weeks FSH, LH in anterior ’chroughou’c the
pi’rm’mrl,j pi’m‘\‘caru)
Produced Srom
S% of cells central portion
Thurotrophs 18 weeks TSH
v P (leosd) of anterior
pimi’ram,

Note : 4 hormones of happiness :

* Dopamine (hormone of pleasure).

* Oxytocin (hormone of love).

* Serotonin (hormone 0% mood stabilization).

* endorphins (nodural pain Killer) (endorphing
= P P

inhibit U-receptor — Decreased substance P —

Decreased pain,)
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