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EnDOCRINE System

® The Human Endocine System is consist of group of dudiess glands
(Endocine (Grlands ) that requlates the body processes by seqeh'n%
chemical substances ( chemicl mes;mgers) known as Hormanes.

® Endocnne Glands are Duclless.

* They serretes homones directly into the Bloodstream .

® The Nerous System € Endocsine System hge'rher controls € ccordinates
all the fundions of our body .

e The bnch of sdenee denls with the study of Endoaine System is
known as Enciﬂr.ﬁna!ogq.

ENDOCRINE (LANDS

® Endocrine Gilands are dudless glands that secrefes hormones info the
exracelular spaces tho} further difissed info bleod copillasies € quried
throughout the " body by diulatory system .

 The Endotine System consist of number of endoctine glands as fllows *

® Pifui’ran{ Giland

@ Pineal Giland

@ Thyroid Gland

@ Porothymid Giland

® Thymus Gland

® Adrienl Gland

® Pancredlic Jelets

Ouvanes ( Femgles)

® Testes  (Moles)
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HORMONES
o Homones are nothing but dype OF chemicol messengers primanly produce

by Endocine Gilonds . - |
e Homones fegulates € @nfols a wide mnge of Physilogical funchens .

e They are responsible for vantus @lolar adivities specially Grrowth £
Metabolism .
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Types OF HorMones

Homones can be classified into two fypes :
@ Steroidal Homones
® Non - steoidal Homones

Gteridal Hormones
® They are generally synthesised | derived from Cholestercl based lipids .
. 'Iha.( are mainly Waler insoluble / lipid soluble .
® These hormones (n eosily Cross the Plasma Membrane .

* Exomple : Testostetone, Progesterone, Gluaariaids efc.

Non- Steroidal Hormones
® They are 0lso known as Protein  Hormones .
o They are synthesised fiom  Amino Acids ( Amines, Polypeptices , Proteins ek.).
b Tneq are Qenefally Water Soluble .
e Poten  Homones (nnet Cross the Plasma Membrane .
e Example * Insulin , Adrendline , Giluaagon etc.
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MecHANISM OF HORMONE ACTION
® Homones shows heir adion on taiget cll by binding on spedific
feceptors present  either on surface or inside of that @l.
e Hoimones binds on their receptor fo form Hommane - Receptor Gomplex .
® Homones maily shows their adion by following. mechanism.
@ Diret Grene Adivalion Mechanism
@ Seond Messenger Adiuation Mechanism

® Direct Giene Acmuamon
o This mechanism is mainly performed by Stewidal Homones or Lipid

Soluble  Hormones.
® The reeptors of these homones present in- intracellular - regin elther

i Cytoplosm ar nmdeuplasm

® e @y @
T ~
Blood e
Gopillony

Protein
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Homone diffusion across (Cell Membrane

Hormane - Rieptor (omplex
Interaction of H—Rl-c with ONA
Synthesis :F MRNA
Transport of :mNﬂ to nibesomes
Protein %qnlheds

Biochemical Responses
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SEOND MESSENGER ACTIVATION MEHANISM

® This mechonism is moinly pefformed by Non- stewidal Homnone | Profen
Hormone or Lipid insoluble homones.

® The receptors of these homones present on the swface of the cell.

2° Meseenger | ¢ 2° Messenger are substances that transmit signals from
el surface to farget site within Cell
Example : cAMP, cGMP, IPs . DAG , Gt

Receptor - Homone (omplex
Enzyme .:diuah'on
(onversion aFlHTP to cAMP
cAMp ( aﬂlﬂessmgﬂ)
Bl'nthemimll’ Responses
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I Pituitary GLAnD |

° Pihu“rmx, Gland 1s a very small glund € also known as Hypophysis.
® T s located in “Sella Turcica' @ depression in sphenoid bone.

® Tt is almost Q pea Size gland € 13 weight Is about S00 mq.

® Tt joints with Hypothalamus through Infundibulum .

® The Pr'mi!mq Giland Is alsa known as “Master Gland' of our b‘ﬁ'f

as it oontls the Gc’riuih,f 2 fundions of varous other Endocrine
(lands .

Parts OF Pituitary (uAnD
Phtary Gland can be. Subdiviced -info fuo. parts :

@® Anterior Pituitary
l——- HypaTALAMUS
Nevrosecremory  (eus

@ Posterior  Pituitany

Cs:zuR:;uN InANDIBULUM
Posterior Pirurmary

ANTERIOR

Pruitary
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HYPOTHALAMUS

e Although Hypothalamus is not pusely considered as part of Endocrine
Glands yet along with Pituitary Gland it playg mayor fole in Endcsine
System .

e Tt is known as Mader of "Master Gland’.

o Tt releases various ‘Releasing’ and “Tnhibiting’ Hormones fo the  Arferior
Pitustary through “Forfal Girewlation

o Tt also pioduces € slores homanes ( AOH € Oxyloda ) n the posterior
putary through *Neurosecretory / Newroendoarine cells .
Tt controls the ®lease or inhibit of homones fiom Pitutory- Giland o follows -

Hypothalamus
b
Releasing Harmones

4
Antenor Pitwitary
Hormot\es
4

Target Gland/Cell
¥

—————| Hommone Blood Level ft

]
Use of Hormones

[}
Hormone Blood level ¢ | —

v
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ANTERIOR PiTuitary

® Anteior Pifuitary is olso known as Adenohypophysis .

® Tt @n be fither divided Into Hwo parts

© frs Distalis

@ Rus Intermedia .

e Hypothalamus ntmls the release € inhibition of homones released ffom
anteror p‘rhu{nu; by sending homoanes through "Hypophaseal Portod Vein ",

® Antenor Piluilory Secretes varous homones that controls € coordinates
the fundions of other endoarine glands.

® The Homones releases by Antenor Pitutary are as follows

(i) Gowth Hormone (GH)

Gi) Thymid stimulating Homone (TsH)

@iy Adrenocorticotrophic  Homone  (ACTH)

(iv) Prolactin

(¥ Gonadetrophins

(GrowTH  HORMONE

® Tt relenses from Antenor Pl'fuﬂﬂrq in most abundant amount

# T} s fesponsible for growth € development of body by |'nams‘n3
@l division , Protein Synthesis , Blood- Gluse level € Lipid breakdown .

o T 1018515 vanious Hesues € organs I, Liver , (ornedive Tissue , Bones .
Musdes etc.

® Hypothalamus himulate the release of growth homone by secretin
“Guowth Hormene Releasing Hommone™ € suppresses | inhibited it by
sa:vdiﬂg " Growth Homone Release Ihhr'b'rh‘ng Hormone ' (GHRIH) .

® Seqelion OF GH is greakre at night clun‘nﬂ Sleep .

® Hypeisecretion oF GiH leads to Gugantism.

® Wgpoeacretion Of GH leads fo Dwarfism .
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Tayrow SmMuannGg HorMone (TSH)

® It is also known as Thyrotraphin .

® Tt climuotes growth € adivity of Thyroid Giland

o The blood levels OF TSH fs stimulated by " Thyrotrophin Relensing Hormone
secreted by Hypotholomus .

® Tts inhibition is requloted by Negohive Feedback Mechanism.

® Tis release is lower in endy evening € highest during night .

AorenocorncoTROPHIN  HorMone  (ACTH)

e Tt ads on Adrenal (tex

® Tis savelion is shimuloted by (orticotrophin Releusing Hormane from
Hypothalamus .

e Tt promotes the felease of stercid homones (espectally aitisol ) from
Adrenal Cortex .

e Tis inhibition s requlated by Negative Feedback Mehanism .

Protacin

e This homane is responsible for ladatton (Mik Prdudion) € has a
direct effed on breast after Childbirh .

e The release Of Poladin is stimulated by “Proladin Relensing Homone”
£ futher lowered by ‘ Prolacin Inhibiting Hormane ',

e Tis seuetion fs Inereased dun‘ng Sleep € emational stress.
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(MONADOTROPHING

® Afer Puberty two Gronadetrophins (Sex Homones ) afe Secreted by
Anterior Pihitary i fesponse to * Gronadotraphin Pfelmslnta Hormone *
via Hypothalomus .

® These Hormones are -

@ FsH (Follide Stimulaling Hormone )

@LH ( Lufe'niﬂhg Hormone )

In Females | -

In Moles | : @ In Males FSH stimulates Spermalogenesis .
o IH also known as Interstitiol Gl Stimulaling Hormone

(1csH) stimulobes interdiial cell of testes fo serete
Testosterone .

e Tn Females FSH slimulates Oagmesis.
o |H & FoH are Inuolued in sarelion of homanes

Ueshngm £ Pruges}emne duﬂng menstrual ayde .
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Posterior Pituirary

® It js dlso known as Neumhypophysis . ;

o The homanes of Posterior Pituitary is basically gynthesized by Hypotholames
while they are Sfored € Secreted though Posterior Atutary

® There are bosicolly two homones sareted by Rsterior ﬁh.ulwy as follows

® Oxytocin

@ Antidiuetic Homone

_Oxvroem

® Owjfoan is Offen qlled " love Homnone' as it plays fole i Sodal bonding,
Trust | empathy efe.

® Owtodn mainly ads on fwo Targel tisates duing 2 affer the chidbirth
Uterine Smooth Musdes € Breast Musdes.

® During Lobour ( Delivery / Childbirth ). it contract the Uterine. Smooth
Musdes < helps with bidhing  pwocess .

o Tt olso foclitales Mik gfection duing brenctfeeding by confrading @l
omund _milk  produdng glonds in breast

o The release OF Onyfocin is tiggered by sucding of nipples by boby .

AnmoiureTic  HorRmone CADH)

e T is olso known as Vosopressin.

o The main findion oF ADH is fo redue urine oulput by increasing
water fenbsorbtion through Nephrons .

o T also (uses vogomnsticion in blood vesels lends to (ndense
blood pressue that's why olfernalively colled Vasopressin
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[ Thvroio_Grano |

o Tt is the lomest endocine gland in ouwr bod[{ .

o Tt present aound trachen at level of S* &€ I cenial £
{3t thoraac vertebras.

® Tt (esembles the shape of bu}lerﬁt,.

o T consist of two lobes @mnected with Isthumus -

e Tt composed of hollow sfudues known as ‘follides’.

e Tt seqetes two homones

@© Thyroid Homnone

® Calcitonin

L+ Follicles

'
il®:
Left S > fhra Follicular

ih{- Hae @@:——& (ells

Tsthumus

CALaTONIN
o T is saveled by Parafollicular cells. | |
o Tt ads on bone £ kﬁnaj,% to reduce blood @lcium level when increngec) .

o T+ bosially derenses Blood (ilcum leve] . |
o Relesse OF colcitonin s shimulated by Increose in Blood (alcium level
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THyronp HORMONES

® There are mainly fwo types of Thyroid Homones .

® Tnodothyronine  ( Ts)

@ Thyroxne  (Tw)

o Todine is most escentiol for formakion of thyroid  hormones.

® The relense of Ts € T is stimulated by Thyroid Stimuloting Homone
(TSH) .

® They are known as “Master Hormones '

® T increases the BMR € Heat Produchion

® T regulates melabolism of (arbohydrales, Proteins € Fats.

e s € Tu are essential for nomal growth € development _especially
Skeleton € Newous System .

® Ts is more potent while Tu is more Qbundant .

o Tt dlso regulates Menstual Cyde £ Water - Bedrlyte En!an(e.‘

® They also play 0 Wle in maintalning Henlthy skin , hair £ nail .

o Thyroid Homones can also affed mood & their imbalance leads fo

Mood swings , anxiely £ depression .
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| PagatiyroiD_GLano I

® There are 4 small Parothymid Gilands , lombed within Thyroid Giland -
o forthyroid Gland secreles Paml-hqmid Homone

farathyroid
Gland

PARATHORMONE

o The Porathymid homone ( Parathomone PTH) regulates or inaease
Rlood (lcdum Level , when it is low.

o Tt maintains proper Calcium  bolanee in body . by stimulaling relense of
@laum from bones enhancing aloum absorbtion from intestine 2
feducing ~ colam exaebon from  kidneys

o Purathomone € @ldtonin fom Thywid Gland ad in @mplementary
monner to malntain Blood (ldum Level wihin normal rnge .
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[[AorenaL Grawo]

® There are two Adwenal Glands in our body af fop of both |idneys .
] Theq are amund 4 am bﬂg , 3 cm thick € 4 gram i wa‘gh’r.

® They cn be tuther subdivided ink fwo pats *

@ Adrenal Cortex

@ Adrenal Medulla

—_— Zona Gilomendosa
Zona Fasciculata
Zona Reticularis

Adrenal Grex  Adrenal Medullg

AORENAL CORTEX

® Tt is the Qufer part of Adrenal Grlond .

o I develops fiom Renal Tisstes

e Adrenal (ortex produces Hhree groups of stewid homones  olledively
known 0s (oricoids [ Gicstenids.

o T is fudher subdivided into 3 subparts -

® Zona Gilomerwlosa * Minefalo@ticoids

® Zona Fasdalata - Glucorticoids

® Zona Rehaloris . Gonadootioids (Sex Homnones)
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MINERALOCORTII0S ( ALDOSTERONE )

® Atdosterone s the major minerolocorticoid hommone .

o T helps to mantain Water € Bertolyle bolance in our badtf.

o Tt shimulates Na' renbsobtion € k' excrelion.

® Release of Aldosterne is simulated by increase Blood Potassum kevel
€ RARs system.

GrLvcoRMCOIDS

o (otisol , (oricosterone € (otison are major Glucarticdids .

o They are escential for life, tequiation OF Metabolism € fesponses o stress.
Release of cotisol triggered by Stress..

o Tt is dso known as life Saving Homnone

o B peforme Vanous functions as follows *

- G(!uconengenesis

- Lipolysis

- Sodium € Walter Reabsorbtion

- Tt olso have ﬂnh‘fr'nHQmmdorq achion .

- Sypsesses Tmmune Response.

- Dela;, Wound Haalmg

- Sypress fesponse OF Hesue o injury .

GonapocorT@Ds (Sex Hormones )

e Sex homones seueted by Adrenal (rex are mainly Hnd:ogem (Male
Sex Homones) € to a lesser extent

e The amount of sex homones produced by ﬂdrmcd (riex are generlly
magmﬁ“cnn\' ampared wih those Seceted by Testes € Quanes
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ADReNAL MepuLLA

® I is the immemost pat of Adrenal Gland.
o Tt is surounded by Gortex .

® Tt develops Hom Nerous Tisare .

® It mainly releases fwo homones @lledtively known as (atacholamines .
@ Adrenaline  ( Epinephrine )

® Nor- Adrenaline € Nor - Epinephrine )

ADRENALINE € NOR - ADRENALINE

e Adrenoline € Nor- adrendline are released into. Bloodstream . fom
Adrenal Medwla during adivation of Sympathatic Nemous System .

o They are Studusclly very similar € shows, similar responses as
Pllows

- Incrensing Heort Rate

- Increasing Blood Pressure

= Pupil Dilation

= Bondodilation

- Increased Blood ‘Sugor Level

= Deeases Digestive Hcﬁuih};
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Pancreatic IsLETS

® The fancreaic Tslels also known as Islels of Lunge:huns are {found
® in dusters imegularly distibuled throughout the

o Tt is the only part of poncrens behaves as Endocﬁne: Gilnds

® There are mainly 3 types of ells in Poncrealic Islels.

O X Ells * Seceles Gilucagon

@B @ls : Sereles Inaulin

@S Glls * Saretes Somatostatin

TNsuLN

o Tt is sereded by B @ls of Pancreas .

o T darences Blood - Glucse level by promating Gilyaogenesis , Lipogenesis
€ preventing thlrcogendqsis € Giluconeogenesis

® Seretion of insulin i sifmuloled by increased Blood Gilumse level €
dearensed blf Glumgon . Adrenaline , rtisol € somatogain .

(1LUCAGION
o T is sarled by - @ of Fancrexs.
o T incrence Biood- Gluaxe level by pwomating Gilycogenolysis € Gluconecgenesis
o Saielion of Glugon is simulated Dy low Blood Glucse level -
derensed by Somadostakin € Tnsulin.
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SOMATOSTATIN

o Somaostalin fs also known as Growth Hormone Release Inhibih‘nﬂ
Homnone (GHRIH) .

o Ttis podued by & cells € aleo via Hypothalomus .

® This Homone inhibits the secietion of both Tnsulin € Gilucagon.
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| PinEaL GLAND]

® Pinenl Gilond s considered as smallest Endocnine Gilond In Human body.

T+ ic loated within brain , atached with ol of 3™ veninde connedted
by a shot stlk.

¢ T is about 10 mm long € reddish brown in colour .

® The homone secreted by Pineal Giland Is Melatonin .

MELATONIN
e Melatonin , seeted by Pineol Gilland , regulates Sleep- wake. Gycle.
* T also maintains £ @ntrols bodys internal clock.
e T} is olso believed o be associated with inhibiton oF Smujfh .

development of sex oiqans befdre. - puberty
o Trs level nses in euening £ decrease 10 eady muminﬂ.
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I GonNADS I

® (lonads are Males £ females reprdudive glands fesponsible for
producing Gametes ( Spem fn Moles, Eqgs |Ouum in females)
sex hommones .

o There are different fypes of Gionads in Males & femalec

O© Tegtes

@ Quanes

TesTes

o Tectes are Male reproducive Gilands  fespansible for Pmclucfng spem <

teshosterone .
® They are present ina par in the scofum ouside the body to

mointain a @oler temperaure for optimal sperm production .

Testis

Scrotum
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PROSTAGILANDINS
® They ad as lipid s lowl homones and ore lipid substanceg
. Thet.r have vanious physiologial effeds as fdllows
= Inflammalony  Response
= Fhlenh'ah‘ng Rain
= fever
= Blood Fresqwe Regulation
= Blood Clotting
= Uterus (nfradion

GIASTROINTESTINAL  HORMONES

o severol foal homones induding Giostnin , secretin ;. dolegystoknin (k)
influences Secretion of digestive , Juices .
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TESTOSTERONE

® Tedocterone is the mt/ljur mole sex homone satreted by Testes

® Testosterone shimulates the produdion of spemn clls in testes through
a proes lled Spematogenesis .

®Tt playe a aucial rle in development and matwolion of Male Reprodudive
Organs indudmﬂ testes € prostate gfand.

® Testosterone plays a signfiant fole in regulating sexual clesires .

o Tt also helps o maintain bone density € strength .

o Testosterone is an anabolic hormone ,promotes muscle quth € strength .

® Testoderone s also mq:onsibfe for development € mainfainance of
seondary sewal charadenistics in Males such as

- Facdd € E.odq hair grcm’sh

- Ribic Hais

- Exeessive Sweat Produdion

= fimples

= Aqgressive Behaviows

= Degpening of Voie

- Penis Erection ekc.
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[ OVARIESJ

® Quanes (re female feprductie glonds fesponsible for producing eggs (ova)
and reteusfnﬂ homones ke Eshcgen € Pogesterone .

o They are preent in a paur in Females .

® They are cudol for fedibty € fequiating Menstual Gydle .

® ?ha, preent inside the female bodq.

Fallopian Tube.

U+€I'us = OUCI.I?

Vagina

PROGESTERONE
o Tt is also known as Pregnanq Mointaining Homone.
o Tt prepues the uterus for pregnangy by thickening its lining .
o Tt s produced b']v @pus lueum in” the ovanes .
o Tt aleo helps fo requlate mood < promotes bone health .
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ESTROGEN

® Esiogen (Oestrogen) s the major female sex hormone fesponsible for
various primary € Secondary  Sexual charadtenshics in Females .

® Tt heps o requlote Menstual Cicle.

o Tt is essenlial for gowth € malntainance of feprodudtive tissues such
as vag[m, utenus .

® Fhogen levels fise signifiantly during  preg fo support Retal develop-

® T is fesponsible for vanous seondary sexwol charadenisfics i Females
as follows -

= Hi'gh Ach Voice

= Pimple

= Pelvic Girdle bmadm‘nﬂ

- Breadt  Development

- Mommary Glands Development

- Pubic Hairs

o Tht‘drenﬁng of Uteus Unrng
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LLOCAL Homous?]

o A number of body fissues not nomally descibed as Endoaine Grland's
sevetes ubstances thot act loaal
® Sme of them are destribed as follows :

HISTAMINE

® Histamine is synthesized by most cells in tissues © basnphills in
blood .

o T relnsed as part of lnﬂamrmjnry process .

o Tt increases aplllary permentility € dilation .

o Tt ako auses broncho nstichon

o T} ghmulates the secretion of Suﬁﬁc,jw‘ce.

SEROTONIN

o Tt is present in platelels, b € fntestinal wall .
o Tt heps in mood regulah‘on

e T} (uses smooth musde (ontracion

T olso plays fole In Homeostasis

ERYTHROPOIETIN
e This homone s synthesized by kidneqs.
e B inceoses the process of Erythropoiesis .
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PROSTAGILANDINS
® They ad as lipid s lol homones and oare lipid substanceg
. ﬂlel{ have various physidlogial effeds as filows
= Inflammalony Response
= Rﬂmh'ah‘ng Ruin
= Fever
= Blood Fresswe Regulation
= Blood Clolfing
= Uterus (@ntrachon

(ASTROINTESTINAL  HORMONES

e Severol ol homones induding Giastnn | Seciein , Cholegystokinin (k)
influences ecretion of digestive , Juices .
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