UNIT 4




QUESTIONS - 1

2 EXPLAIN IN DETAIL ABOUT ENDOCRINE SYSTEM ALSO
DEFINE MECHANISM OF ACTION OF HORMONES



EnDOCRINE SYSTEM

® The Human Endocine System is consist of group of dudiess glonds
(Endocine Grlands) that requlates the body processes by Secreh‘n%_
chemical substances ( chemial messengers) known as Homanes .

e Endocnne Gllands are  Ductless.

* They seretes homones diredly into the Bloodsiream .

® The Nemous System € Endocsine System together controls € coordinoles
all the fundions of our body .

o The bunch of sdene dedls with the study of Endodine system IS
known 0s  Endacrinalogy .

ENDOCRINE (LANDS

® Fndocrine Gilands are ducless gonds thot secretes Normones 1nto the
extracelular  spaces that futher diffused nfo blood capillasies € auried
throughout the body by dtcula}on’ system .

o The Endocine system cnsist of number of endocine glands as follows

o® Pi%ui’ran{ Giland

® Pineal Giland

@ Thyrid Giland

© Porothyrid Glland

® Thymus Glond

® Adienol Glond

@ Pancreatic Idlets

Ovanies  ( Females)

® Tegtes  (Moles)
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HORMONES

® Hoimones are nothing but type 0f chemical messengers primanly produced
by Endocine Gilonds .

e Homones fegulates € @ntls @ wide rnge of Physiological funchions .

o They are fesponsible for vanous @lular activities specally Grrowth % .

Metabolism .




TyPes OF Hormones

Homones can be classifid into two Hypes :
® Steroidal Hormones
® Non - gteroidal Homones

Steroidal _Hormones
® They afe generally synthesised | denved from Cholesterol based lipicls .
® They are mainly woler inscluble / lipid soluble .
® These hormones (an eosily Cross the Plasma Membrane .
® Exomple ° Testesterone, Progesterone, Giluaaricoids efc.

Non- Steroidal Hormones

o They are 0lsa known as Protein Homones -

* They are synthesised fom Amine Acids ( Amines, Relypeptides , Froteins ek).
® Thet, are genemlly Water Soluble .

® Protein  Homones @nnet Cross the Plasma Membrane .

® Example ' Insulin . Adrendline, Glluagon etc.




MecHANISM O HORMONE ACTION

® Homones shows their adion on farget ell by binding on- spedfic
feceptors precent etther on surface or inside of that @l

® Hormones binds on their receptor fo form  Homnane - Receptor Complex .

® Homoanes mainly shows their adion by followin% mechanism .

© Direct Grene Adivation Mechanism

@ Seond Messenger Adivation Mechanism

® Direct Giene AcmuaTion

® This mechanism is mainly performed by Steroidol Hormones or  Lipid
Soluble Homnones.

® The reeptors of these hormones present in infracellular rfegion either
In cytoplasm or  neudeoplasm .

e

® 5 @q ©
Bfood ;. Hormone- Replor
Gpilony



Homone diffugon across Cell Membrane

Hommane - Riceptor (omplex
Interaction of H-R‘-C with DNA
Synthesis o‘F MRNA
Transport of (:RNA to ribesomes
Protein %anhesis

Biochemical Respanses




SECOND MESSENGER ACTIVATION MECHANISM

® This mehanism is mainly performed by Non- steroidel Homone | Frotein
Hormone of Lipid msoluble homones .
® The receptors of these homones present on the sufuce of the cell.

(omplex

20 Mesenger | 2° Messenger are Substonces that fransmit signals fiom
@l surfoce to target site within Cell
Example : cAMP, cGMP, IP5 . DAGH , ('

Reeptor - Hormone (omplex

.
Enzyme  Adivation
.

(onvercion of ATP to cAMP

v

CAMP (20 M&senger)

¢
Biochemicol Responses




QUESTIONS -2

2 WHICH GLAND IS KNOWN AS MASTER GLAND
OF HUMAN BODY
WHY PITUITARY GLAND IS KNOWN AS MASTER GLAND
OF HUMAN BODY



| Piruitary Grano

® Phuitary Gland s a vey small gland < also known as Hypophysis.

® It is located in “Sella Turcica’ 0 deprecsion in sphenoid bane.

® Tt is almost a pea size gland € it weight is about 500 mg.

® Tt joints with Hypothalamus through Infundibulum .

e The Pihliknq Glond 1s also known as “Master Gland' of ow body
as it contols the (]ch‘uih, 2 fundions of vorious cther Endocsine
(lands .

PARTs OF PiTuitARy GuAnD
Pﬂuﬁmq Gland @n be subdivided into fwo pasts

O Anferior Pituitary
,——-' HypoTHALAMUS
Nevrosecretory  (eEus

@ Posterior Pituitary

PoRTAL <
CIRCULATION

INFUNDIBULUM

Posrerior Pirurmary



HYPOTHALAMUS

® Although Hypothalamus is not purely considered as part of Endocrine

Glonds yet along with Pituitary Giland it playz major fole in Endocine
System .

e Tt is known as Mader of "Master Gland .

e It releases various Releasing' and 'B\mbih'nc&' Hormones 1o the Anferior
Prhxi{an, '}hmugh “Portl Girewlation '

o Tt also produces € stores homanes ( AOH € Oxylocin) In the posterior
puitary +hrough "Neurosecretory / Neuroendocrine cells |
Tt controls the release or inhibit of homones fom Pititary Gland as follows *

—*| Hypothalamus |*
'
Releasing Hormones
'
Antenor Pitwtary

:

Homones
]
Target Giland /Cell
'
Hormone Blood Level ft

¢
Use of Hormones

4
Hormone Blood Llevel 44




ANTERIOR PiTuitary

® Anterior Privitary s olso known as Adenchypophysis .

® Tt @n be futher divided nto 4wo parts

@ Purs Distalis

® Pars Intermediar .

® Hypothalamus @ntls the release € inhibition of homones released Fom
anterfor  pifuitary by sending homoanes through “Hypophaseal Ported Uein "

® Anteror Pituilbory Secretes vanous homones that controls € coordinates
the fundions of other endoarine glands.

® The Homones releases by Antenor Pitutary are as follows

(i) Growth Hormone (GH)

(i) Thymid Stimulating Hormone (TsH)

(i) Adrenocor’rico’rrophic Hormone (ACTH)

() Proladtin

(V) (ronadatrophins

(IROWTH HORMONE

o Tt relenses from Anterior Pituitary in most abundant amount.

o Tt is fesponsible for growth € development of body by Increasing
@l division , Protein Synthesis , Blood- Giluccse level € Lipid breokdown .

o I} fargds various Hssues € ergans e, Liver , (Onnedive Tissue , Bones .
Musdes etc.

e Hypothalamus stimulate the release of growth homone by secreling
“Guowth Hormene Releasing Homone' € suppresses [ inhibited it by
secreting * Giowth Hormone  Release Inhibﬂt‘ng Hormone ' (GHRIH) .

o Seqetion OF GH Is qreatre b night cluring Sleep.

® Hypersecretion of GH leads to Grigantism.

o qu@eqeh'on of GH leads to Dwarfism




THyrow Snmutanng HorMone (TSH)

® Tt is alwo known as Thyrotrophin .

® &t dlimuotes growth € adhvity of Thyroid Giland

® The blood levels OF TSH s stimulated by “ Thyrotrophin Releasing Hormane *
seceted by Hypohalomus

® Its mhn‘onhon s requlated by Negahve Feedback Mechanism

® Ttc release is lower in enrly evening € hr‘ghes{ dun‘ng night .

ADRENOCRTICOTROPHIN  HorMone  (ACTH)

® &t ads on Adrenal rtex

® Tis serrelion is stimulated by  Gricotrophin Releasmg Hormone ' from
Hypothalamus .

e Tt promotes the feleace of steroid hormones (egpexiolly @itisol) from
Adrenol Cortex .

e Tts inhibition is requlated by Negahve Feedback Mechanism.

ProlacTIN

e This homone is fesponsible for ladakion (Milk Produdion) € has a
direct effet on breast after Childbieth .

e The release Of Poladin is stimuloted by “Proladin Releusing Homone
£ fudher lowered by “ Proladin Tnhiblting  Hormane

® Tis seaetion fs Increased durmg Sleep € emational stress.




(TONADOTROPHING

® Afler Puberty fwo Gronadetrophins (Sex Hommones ) afe Secreted by
Anterior Phitary i fesponse o * Gionadotraphin Releasing  Hormone'
via quolholamus,

® These Homones are -

@ FsH ( Follide Sh‘mu]oh‘ng Hormone )

@ LA ( Lutenizing Homone )

Th Moles | - ® In Males FSH stimulales Sperma}ogeneg's.
e lH also known as Interstiial Cell Sh‘mdah‘ng Hormone

(IcsH) slimulotes intershiiadl cell of festes fo sxrete
Testosterone .

In females|: ® In Females FSH stimulates Oogenesis.
o |H 2 FSH are involued in secretion of homones

Oestrogen € Progedrerone. dluing menstiuol qyde .




Posterior Pituirary

® It is also known as Neurhypophysis . .

e The homones of Posterior Pituitary is basically synihesized by Hypothala
while ‘rhq are Stored € Serreted through Postenior ﬂhu‘hlfy.

® There are basially two homones semeted by Posterior Pﬂw'km/ as follows

® Oxytocin

@ Antidiuelic Homone

OxvyToaN

o Oxytoan s Offen @lled “love Homone' as it plays tde in  Sccial bondu'ng,
trust |, empo!hy efc.

e Oxytodn mainly ads on fwo targel tissues dunh3 2 Qfter the dildbirth
Utenne Smooth Musdes € Breast Musdes .

® Dun‘ng Lobour C Delivery / Childbitth ) it controct the Uterine Smoath
Musdes < helps with bidhing puocess .

o Tt olso faclitates Mik ejedion during breacf?eeding by anirading
aound Milk produa‘ng glonds in breast

o The rdease OF Owytacin is tiggemed by sucding of nipples by baby.

ANTIDWURETIC  HORMONE CADH)

o T is olso known as Vasopressin.

o The moin fincion oF ADH is 10 reduce umne oufput by |'ncreaxmg
waker (ebsorbtion Jrhrou/qh Nephrons .

o T also (uses vagomnsticion in blood vessels leads to Indense
blood  pressure that's why olternatively (olled Vosopressin




QUESTIONS -3

3 DESCRIBE IN DETAIL ABOUT ADRENAL GLAND &
HORMONES OF ADRENAL GLAND



AorenAL GLAND

® There are two Adrenal Gilands in our body at top of both kidneys .
® Theq are aound 4 an lng , 3 cm thick € 4 gram in weight.

° 'meq can be further subdivided into two pats

® Adrenal Cortex

@ Adrenal Medulla

_— Zona Gilomerulosa
Zona Fasciculata
Zona Reticularis

Adrenal Grex  Adrenal Medullg

ADRENAL CORTEX

o Tt is the outer part of Adrenal Grlond .

o F develops from Renal Tissies -

o Adrenol (brtex produces hree groups of sterid homones  collectively
known 0s (oriids [ Gricsterids .

e Tt is futher subdividec Into 3 subparts

® Zona Gilomerwlosa * Mineralo@rticoids

@ Zona Fasdalata © Glucoorticoids

® Zona Retialoris © Gonadoodioids (Sex Homones)




MINERALOCORT IS ( ALDOSTERONE )

® Aldosterone Is the major mineralacorticoid homone

® T helps o maintain Waoter € Berrolyte balance in o bodt/.

® It shimulates Na' reabsorbtion € k! excrelion .

® Release of Aldosterne s stimulated by increase Blood Rotassium level

€ RARs gystem.

GrLvcORTICOIDS

o (otisol , (otticosterone € (orhison are major Gluacrticoids .

¢ They are escential for life, tequiation of Metabolism € fesponses 1o sifess,
Release of omisol riggerred by Stresc .

o Ttis dlso known as life Saving Homnone

e B pefoms vanous finctions as follows

- Cﬁlucnneogen&is

= Dipolysis

- Sodium < Walter Reabsorbtion

- T also have Ank - l‘nﬂqmmo{ou/ action .

- Supvesses Immune Response

- Delay Wound Heah‘ng

- Supess fesponce OF Hssue o injury .

GionaporNads (Sex HorMoNEs )

® Sex homones seaeted bt/ Adrenal (ortex Gre mainly Androsens (Male
Sex Homones) € to o lesser extent Estrogen .

e The amount Of sex homones produced by Adrendl (rtex are genexally
l‘nsfgniﬂ‘cam ampared whh those Secreted by Testes € Quanes |




ADRENAL MeDULLA

® I is the inmemost part of Adrenal Gland.

o T is suounded by Grtex .

® Tt develops fiom Nervous Tisae .

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

® Nor- Adrenaline C Nor - Epinephrine )

ADRENALINE € NOR - ADRENALINE

® Adrendline € Nor- adreraline are feleased into Bloodstream .fom
Adrenal Medulla dun‘ng adivation of Sympothatic Nemvous System .

o They are studurally very similar € shows, similor fesponses as
follows

- Incrensing Heort Rate

- Increasing Blood Pressure

- Pupil Dilation

= Bondodilation

- Increased Blood Sygar level

= Dereases  Digestive AcHuin/




QUESTIONS - 4

4 DESCRIBE IN DETAIL ABOUT THYROID GLAND AND
HORMONES OF THYROID GLAND



THYROID GLAND

e It I1s the lomest endocrine Qland in our bod(/ .

o It present around frachea at level of S* €€ T cervical €
1°* thoraac vertebros.

® Tt resambles the shape of buHerﬂL/.

o T consist of two lobes nneded with Isthumus -

® It composed oF hallow strudures known as Follides'.

o I seqetes two homones -

@ Thyroid Homone

@ Clatonin
—t> Follides
0
2L (1)
‘Do
Right llfge. 5’:’:; =~ Para Follicular
Lobe L] G
JTsthumus «
CALOTONIN

o T js sereled by Panafollicular ells.
o Tt ads on bone £ kfdnetéx to reduce blood @lcium level when increosed] .

o T+ bosialy devenses Bloed (lcium level
o Release of calitonin is shimulated by incrense in Bloed G@lcium level



THyronp  HorMones
® There are mainly two types of Thyroid Homones .
® Tnodothymnine  ( Ts)
® Thyroxne  (Tu)
® Jodine is most escentiol for formakion of thyroid  hormones.

® The wlense of Ts € Ty is stimulated by Thyroid Stimulating - Homone
(TSH)

® They are known as “Master Homones '

® Tt increases the BMR € Heat Production

® T requlates melabolism of (arbohydiales, Proteins € Fats.

® s € Tu ar esentiol for nomal growth € deselopment especially
Skeleton € Newous System .

® Ts s more potent while Tu 1s more abundant .

o It dso requlates Menstrual C(yde 2 Water - Hedrolyte Balance .

® They also play 0 wle in Maintaining  Henlthy  skin , hair € nail .

® Thyroid Hormones can also affed mood < heir imbalance leads fo
Mood swings , anxiety £ depression .




QUESTIONS -5

5 DEFINE THE HORMONES OF PANCREATIC ISLETS
ROLE OF INSULIN IN BLOOD GLUCOSE REGULATION



Pancreatic Tsiets

® The fancreaic Tslels also known as Islels of langerhans are found
® in dusters imeqularly distibufed thmughout the pancreas .

® It is the only part of pancrens Dehaves as Endocrine Gilonds .

® There are mainly 3 types of cells in Poncrealic Islets.

O @ls * Sereles Grlucagon

@B Els : Serelec Thsulin

® S (ells *° Saretes Somatostalin

TNSULIN

o Tt is savded by B s of fancreas .

o I derenses Blood - Glucse level by promoting Gilyaogenesis , Lipagenesis
€ preventing Glycogenolysis € Gluconeogenesis

® Serrefion of insulin is stmulaled by increosed Blood Giluese level €
derensed b\/ Gluagon . Adrenaline , (ortisol € somatostalin .

GILUCAGION
o Tis sarled by &-@s of Panens.

o T incrence Blood- Gluase level by puomoting (nlycogenolysis € Glluconengenesis
o Saelion of Glucgon Is dimulated by low Blood Gluwse level -

dereased by Somoostakin & Insulin .




SOMATOSTATIN

® Somafostatin s also known as Growth Hormene Release Tnhibiting
Homone (GHRIH) .

e 1t is podued by S cells € also via Hypothalamus .

® This Hormone inhibits the <ecrelion of bath Tnsulin £ Gilucagon.
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FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER
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® @IMPERFECTPHARMA

ﬁ IMPERFECT PHARMACY
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