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CLASSIFICATION OF HORMONES

Classification based on structure 00:00:50

Amino acid derivatives :

I Tyrosine: T, ,T,, cotecholomines.

Produced by adrenal medulla. : Most abundant in order
of adrenaline > NE » dopamine.

a. Tryptophan : Serotonin, melatonin (centrally acting
neurotransmitters and peripherally acting hormones).
Serotonin :

It is one of the hormones of happiness.

it is produced by rophe nuclei by retinal (gangfionic cells)
stimudus.

it is part of sleep wake cycle.

ey around 9:30 pm, serotonin stimulates pineal gland
and produce melatonin (highest : a-4 am, decreased :
T30 om.

Abundant amount of serotonin is produced by &IT
(enterochromadSin cells)

Vitamin derivatives : A § D.

Peptide hormones :
* small peptides (< SO AR) : Hypothalamic hormones,
posterior pituitary hormones, ACTH.
* Lorge peptides (> S0 AR : Anterior pituitary hormones :
proloctin (199 AR, G+ (191 AR) insulin, PTH and renin.

&lycoprotein hormones (protein + mrbohsdmtes)
TSH, FSH/Li (2300 AR).

Aipho. subunit is common among them,

Sterod hormones ¢
* pdrenol cordicol hormones
minerolocorticoid : Aldosterone.



Glucocorticoids : Cortisol.
* Sexsteroids/adrenal androgens: DHEAS, androstenedione.
Sex hormones : Oestrogen, progesterone, testosterone.

Classification based on mechanism of action 00:14:44

&roup | hormones * They have intracellular receptors.
a %3pes :
* Cytoplosmic receptors/type I hormones : Steroid
hormones.
* Nucleor receptors/type a hormones : Vitamin A § D, T3 §
T4,
Group 3 hormones : They have cell membrane (extraceliular
receptors).
Receptor hormone complex : efSects are medioted through
gene transeription.

cespien

Hor e«o{ipl qip n
8 hormones hormones
S'Bml Hormoneoreceptor mMany ditferent
sgno.ls
ok l 4. y 4
Tmnspoﬁers Protein || Protein |
&rqf\sunptm d\o.mels kmnslocahon lnr\ooh&wdhoni
1
Coordinated response to stimulus

Type | receptor :

Requlotion of gene expression glucorticoids.

Homodimer receptors (receptor in cytoplasm) : Steroid
hormones. There is no corepressor.

Heterodimer receptors (receptor in nucleus) : T3, T4, Vitamin
DA There is o COrepressor.



In the inactive stote * Steroid receptor (homodimer) is bound to
HSP-90 (chaperones).

Once ligand (steroid hormones) arrives, steroid receptor
changes configuralion.

HSP is released.

And receptor hormone complex is formed and it migrotes to
nucleus.

Binds to DNA ok glucocorticoid response element (&Re).

end result is gene transeription.



Vitamin D receptor (VOR) action of target cells. intraceliular caleitriol
0,as(0H)ad] binds o the VOR.

i causes its dimerization with the retinoid X receptor (Rx®).

The lisond-bmm VOR-RXR eon‘plex binds to sh‘uctural\g distinet vitamin
Dresponseelemenis(m&s)hmﬁple,uidelgspacedv&mhb-re-
sponsive regions, and this causes a modification in the recruitment of
co-activokors or co-repressors, which leads to transeriptional regqulation
of gene expression

mchanisrno?acﬁono\’\'\'groidhonmnes:

a3)

Th5roid hormone or -mediated transcr'\pk'\on.
T3 enters the target cell through membrane transport.
T3 enters the nucleus and binds 1o the tharoid hormone

receptor (TR).



TR then releases the co-repressor (CoR), dimerizes with the
retinoid X receptor (RXR), and recruits the co-activator (COR

comp\ex.
This complex binds the T3 response element 1o activate

{mnscr‘pﬁon

Nuciear Recepior Signaling

Homodimer Steroid Heterodimer Receptors Orphan Receptors
Receptors
ER AR, PR, GR TA, VDR, RAR, PPAR S§F-1, DAX-1, HNF 43

PPAR (peroxisome proliferator activador receptor) :

PPAR @ : Agpnist is clofbrate (Tas > 400 mg/dL).

PPAR Y : Agonist is pioglitazone (thiozolidinediones)
(associoted with Ca. bladder).

Dual PPAR @ and ¥ agonists * Saroglitazal is DOC for diabetic

duysipidoemia.

Orphan receptors :
No ligand is received,
# is constitutive.

&anple=
) C‘:: | Required Yor gonadotroph cell development
s DAX-I
*  HNF-40 (MODY-D



Group 2 hormones

L 00:36:2“4‘
They have cell membrane (extraceliular) receptors.
General Features of Hormone Classes
Sroup | Group
Types Steroids, Polypeptides, proteins,
iodokhgmnhes, glyeoproteins, catecholamines
caleitriol, retinoids
Transport Yes No
proteins
Plasma. | Long (hours to daye) short (minutes)
half—time
Receptor Intraceliular Plasma. membrane
Mediator | Receptor - hormone cAMP, cGMP, Caat,
complex metabolites of complex
phosphinositols, Kinase
cascades

sismls are generated bg second messengers. Theg ore
responsible for protein modification or transloation Sollowed by
{mnsPork channel v on.

Receptors
* G-protein coupled receptor.
* Tyrosine Kinase receptor.
* 3 Qonus kinase or cytosine kinase) receptor.
¢ Serine threonine Kinase receptor.

Hormones achns vio. GPCR :
i is called as transmembrone recep’cor.

No hormone: Bound hormone (H).
inactive effector aclive eflecior



Receptors that couple to eftectors through proteins (&PCR) + ically
have seven membmne—spo.m‘ma domains. In the absence of g«m
(efD,the heterotrimeric &-protein complex (alpha, beta, gammo) lo.
in an inactive quantino diphosphate (GDP)-bound form and is pro
notassocto.’ceduﬁh’drwrecep&or Th'scompiexisanctued'(o’the
p&asmmembmneﬁ\rwshpf loted oups on the Dy subunits
(wavy lines) and perhaps by n;?s'co&u?;d groups on ?wbun’rts (rot
shown). On binding of the hormone 6 the receptor, there is a presumed
con&‘ormatimaldwwseo‘}ﬂ\erecepkor -08 ndmkedbgi’nehted
membrane-spanning domains and activation of the &-protein comples.
Theresuﬂs?romfheexd\ongeo?&DPuﬂhguamme{ripmsp&me
(&TP) on the a subunit, after which a. and by dissociate. The subunit
binds 10 and activate the efSector (&).E:canbeadensg\cacbse(:oaﬁ
Not, or Cl- channels
eflector is 3™ messengers.
i con be,

* AP (g or &).

° 1P3/DAG (e‘q).

* cemP (transducin mediated &).
cemp paﬁ'maa : Vasodilators like NO and ANF act via this

pathuay,
cAMP dependast
S-AMP ¢
Pmsp\'\odies{'emse
{ R.C, inactive PKA L5 C ActivePRA | +R,
il N
Protein {Phosphopro’(eh!
K i o
| Phosphatase ; ;

J
Physiologic eflects



cAMP : Hypothalamic hormones (CRH) , TSH , FSH , LK , ACTH
Vva receptor of vasopressin,
Glucagon, Somoadostatin, Secretin
Alpha. & and beta blockers

PTH, caleitonin

Pa/oAg pathway : vasoconstrictors,
Hypothalamic hormones (TRH § &nRH.
Vasopressin VI § V3 receptors, oxytocin.

CLxr, gastrin,

Aipho. | § Ach receptors.

ositol-P3
’;’) y@
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cAmp Pa/ore/ca” |

Hypothalomus | CRH TRH, GORH 1
Piuitary ACTH, FSH, LK, TSH +Va. | Oxytocin
ieesimitemlocicciiel SO | it Secossocidocih S
Porvereos &lucagon, Somatostain - :
@

alT Secretin COx, Gastrin ‘
s Aipha. (@, Beta Alpha |, Muscarinic Ach |
miscelloneous | PTH, Caleitonin . |
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most po&en& vasoconstrictor i urotensin.

Subclassificotion of &roup Il A Hormones

- Hormones that stimulate Hormones hat inhibit

adenylyl cyclose (Ha) adenylyl cyclase (HD
ACTH Aeetylcholine
ADH Alpho-3-adrenergics
8eta-adrenergics Angiotensin I\
Caleitonin Somadostadin
CRH
FSH
Shucagon
hca
LH
LPH
| MSH
| PTH
TSH

Ach and angiotensin |\ decrease cAMP, but their hormonal

actions are due to tPa/Dﬂapat\rwaﬂ.

Tyrosine kinase pathway

Insulin, 1GF, NGF, &6F, F&F, T&F olpho.
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mechanism of action of insulin :

AN

Phosphorylation of STAT proteins seen
&, prolactin Gwin hormones) and ePO act via this pathuway,



Serine-threonine kinase pathway 00:56:40

inhibin, BMP-1, activin, TaF-beta.

re-p
7 ﬁ ALKS

i
P

}//.

%.—..v_;m
a SK'd————e ;ﬂs
C Sk 2SN I emodT e Smadg (P Smad
ol - O
TeF :
o °
o

L]
o EGF, TGF-alpha etc
® o




BASICS OF PITUITARY GLAND

Master gland of the endocrine orchestra, (regulotes
Size = 600 Mo, enlarges itself to 1 g during pregnancy,
Divided into :

* Anterior p'rhxrtarg gland.

* Posterior p'rtu‘:bm_.) gland.

Development 00:01:07

Antterior pituitary gland | Posterior pituitary gland
Developed from Rothike’s pouch owth from
owth from the root | the of the 3rd
of the oral ectoderm) | ventricle (Derivative of
the neuroectoderm)

Derivative of Surface ectoderm Neuroectoderm

dhike’s pouch

Congenital hypopituitarism :

m/C couse : Pituitary Dysplasia.

Pituitary dysplasia K aAnterior pituitary hormones only not

produced, posterior piuitary gland is intact.

Clinicol feotures :

¢ midiine eranio-facial abnormalities (single central incisor,
clett lip eto)
(Anterior pituitary is Sormed ¥rom Rathke’s pouch,
which is located in the nasopharynx. From there, cells
rigrode across the midline to reach the pituitar Y in the
brain. Because of this migration, pituitary dysplasia
couses midiine eronio-facial abnormalities)



ANTERIOR PITUITARY 00:6:14

Distribution and percentage of anterior pituitary cell subtypes,
horizontal view. Gonadotroph cells are scattered {h'oushou.’c
the anterior pituitary and constitute-10% of cells. PRL, prolactin
secreting celis (1S%) 5 GH, growth-hormone-secreting cells (s0% :

ACTH, adrenccorticotropin-socroting colls (S%) : TSH,

thyrotropin-secreting cells .
Ccelis extra, Hormones fimount of | Notes Produced
produced cells seen $rom which
po.ﬁ
Somatotrophs &rowth most (9 amino Produced
Hormones obundant | acide) Srom loteral
(Polypeptide cells (so%) portion of
hormones) anterior
A
Lactotrophs | Last celis to | Prolactin 1% of cells | (99 amino
develop (a4 | (Polypeptide in onterior | acids)
weeks of hormones) piturtary
intrauterine
we)
Corticotrophs | Earliest cells | POMC pPOMC = Produced
4o develop | (Pro opomel- ACTH + MSH | from central
(i weeks of | anocorticotropic + Beta- porton of
introuterne | hormone lipotrophins | anterior
e (endorphine | pitutary
infrouterne are dervied)
We)
€onodotropns FSH, LH 15% of cells Scattered
in anteror wq
I iy the piuitary
Triyotropns TSH <% of celis Produced
Geast) from central
porton of
anteror
Padory

ACTH inereose W meu receptor binds K increased msH
¥ nyperpigmentation in increased ACTH situations.



4 hormones of happiness :
L. Dopamine (hormone of pleasure).
a. Oxytocin (hormone of love).
3. Serotonin (hormone of mood stabilizadion).
4. endorphins (natural pain Killer) (Endorphins inhibit
U-receptor [ Decreased substance P X

Decreased pain.)
Acidophilic and basophilic hormones 00:15:12
Acidophilic Basophilic
Growth Hormone ACTH
Prolactin FSH, LH
TSH

Tronseription factors required for pituitary development :
m/C cause of congenital hypopituitarism is Piuitary
dysplasia, which is due %o loss of function of transeriptional
foctors :
. PROP | requlates the development of:

* &H producing cells.

* Prolactin producing cells.

* TSH producing cells.

* ACTH prodmkxs cells.

a. pimi:
Specific transeriptional factors $or growth of :
1. Corticotroph X t-pit.
a. @onadotroph X 6ATA-3 (proteins released by GATA 3
ore SF-1 and DAX-D),



:f cell Corticotrope | Somadotrope Lactotrope Thyrotrope Gonadotrope
| B AR deen. N W ol e e
| Tesue T-pit Prop-t, Ph-i | Prop-1, Pi-1 | Prop-i, Pi-1, | SFI, HAx-1
i gpec&c TeF
transeription
factor ] SPNEEL | TSRS
eeom——— s ——— R —— i
Fetal & weeKs 8 weeks 12 weews 13 weeks 12 weeks i
appearance
HOrmonNe POMC eH PRL TSH FSH, LH
Proten Wp&ﬂe Pobyephde Po!yephde edacoprote‘n oten
- dlpha, beta. | - alpha, beta
subunits subunits
S—
Amino acids bl 19 199 an a0, 304
(RCTH 1-39)
Stulotors CRH, AVP, gp- | GHRH, 3hrdn estrogen, TRH GnRH,
130 cutokines TRH, VP activins,
estrogens
inhibitors Glucocorticord | Somatostatin | Dopamine T3, T4, Sex steroids,
\&F-1 . e, hibs
somatostatin,
W‘c—
oids
Torget gland Adrenal Liver, bone, ereast other Thgroid Ovary, testis
other tissues | tissues
Trophic Sterod aF mik T4 synthess | Sex steroid
etlect production | production, | production | and secretion | production,
growth Sollicle
insulin germ cell
mtoaon&n maturation
Anterior pihn’carg hormone expression
and regqulotion
Fetal 13 weeks 13 weeks 12 weeks 8 weeks B weeks
oppeorance
HOrmonNe FSH, CH TSH PAL aH POMC
Crvomosomol | B-up, B-19q | aq, B-ip © " ap
Proten moopro{en Ecoprote'n Polypeptide | Polpeptide | Polypeptide
i subunits subunits o
Ao oeds | 310,304 an 199 19 ald (ACTH
1 . e |
| Stmuladors | &nlw, TRH estrogen, | GHRW, & | CRW, AVP,
estrogen TRH gp-i30
e -4 cyptokunes
i inniorors Sex sterowds, | 13, 14, Dopanwe Somato- G@ucocorteoxts
waloton doporming, statn, ¥af
somotostatin, actvins
Wiwds |
Tosget glond | Ovary, tests | Thyrod Breast, Liver, bones, | Adrenal
other Oty
1nsaes tssues




