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QUESTIONS-1 

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



I ENDOCRINE SvsTEM I 
• lhe Human Endoaine 5~ is consist oF group of ducltess gtands 

( Endocn'ne Gtlands ) -that regulates -the bodV processes bt/ secrehnC} 
chernko.l sub.stances ( di0lliml messengers) known as Ho(fllones . 

• Endoco·ne. Gtlnnds are Oudtess. 
• lh0/ sa:r0€S hormones d1'redty r'nto -fhe Bloodstream . 
• lhe Neruous &,stem ~ Endoefflne S~stem toge\her controls ~ coord,nal-es 

all -the fundfons of our bodV . . 
• Toe branch of science dmls wnh -the study or Endocrine svst-em rs 

known as Endocn'nol~~ . 

ENDOCRINE GILANOS 

• Endocrine 6,\ands are dudtess ~bnds -that ERr~ hormones; 1nto -the 
ex\race\\ular spaces -\hat furiher di~ 1hro blcod copi\\o.ries ~ crurtes 
-thrOUQhoUt -\he bodv b~ o'rrulato~ svoon . 

• The Endoatn e s~~ consist of number of errloctine g\a.nds a~ -fullot.US : 

© PituitaJ\{ Gttand 
® Pineal Gt\and 
@ Th~roid Gl\and 
@ Para\hvroid 61\and 
© lh9mus G,\ond 
© Adr01ol Gt\and 
@ Pancrealtc Isles 
@ Ouaries C fam\es) 
@ Testes (Moles) 
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HORMONES 

• Hormones are nothing bu~ -fvpe of chemical mes.sen~~ primanly proclua:d 
bV Endoat'oe Gtlo.nds . . 

• Harmon~ regttlcdes ~ conifots a wide range or PhV51ol~ical fund10ns . 
• lh€t( are r~nsible for vanotts ceHular adfuihes Sfcialfy Grrowlh ~ . 

Me\Obo\1sm . 



T'IPES OF HORMONES 

Hormon8; am be das.sift'a:f into -ltoo .ft,pes : 
© Steroidal HormonES 
@ Non - s1aoidaJ Hermon~ 

5feroidal Hormones 

• lhBf are gateratry synthesised / den'ued from Cholesterol based fipiqs . 
• Thetf are mai'nry water insolulje / rr'p'd rot~e . 
• These hormon~ can eas:ily c~ the Plasma Membrane . 
• Example : Testoooone, Pmaesrerooe, G1'uaxorffroids ek. 

Non - 5ia0tdal Hormones 

• lhBf are olro known as Prote,n HormonB; . 
• Tua, are s~nthesised from Amino Acids ( Arvu·~, fbrypq>tt'des, Proteins ek,). 
• Toev ore generally llbrer So\ubte . 
• Pro\ein Hormones canno~ CTO$S -\he Plasma Membrane . 
• Example : Insulin , Adr01ctline , 6tturogon etc . 



MECHANISM OF HORMONE ACTION 

• Hom,on~ srnws -their adfon on tru~e~ celt by bindr'og on sprofi•c 
recepro,s presen~ e~ on surface or inside of -that ~, . 

• Hormones binds on -\hei'r rEteptor to form H om,one - Receptor · Complex . 
• Hormones mru'nl~ 5hows -\\ieir adfcn bV followlnCJ-- ma:ha.nism . 
© Dirfff Gtene Ad1'\mh'on Mff.hanism 
® Second Messenger Adiuooon Mffhanism 

© D1Recr CneNe AcTl\11\TION 

• This mechanism is maintv perfurm8:\ by steroidal Hormones or U~'d 
~\uble Hormones . 

• lhe rff€{)tors of -these hormones present in 1'nlracellular reg,on eHher 
fn a,topto.sm or neudeop\agn . 

e ® • e e > 
Hormone- Raepfor 

I Complex 

'.€)"'<:?<:°DNA 
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I Honnone diffi.tsion across Cett Membrane j 
l 

I Hormone - Rereptor Complex I 
l 

I Inlerarnon or H-R-C with ONA I 
' I S~nltlesls of mRNA I 
J 

I T ranspor~ ()f m RNA to ribosomes I 
! 

I Protein syn~esis I 
J 

I Bt'ochemical Responses I 



SECOND MESSENGtER f\CTIUATION MECHANISM 

• lh~ medlanism is maint~ paformed by Non- steroidoJ Hormone f Protein 
Hormone or lip,cJ r'nso\ubf e hotm0n~ . 

• Toe r~rs of -th~ ho,mone; pre;ent on -the swface of -the cell ~ 

·~-
H01m0ne - Re(!f>ior .-

Complc~ 

l 2° Me:Bflger J : 2° Messen~er are substances -that transmi~ .s19nals from 
rel\ swface to target site lOittiin cell 
Example : cAHP, cGtMP , JP3 , OA6t , (att 

I Receptor - Hormone Comelex 

' I Enz~me Adiuafton I 
I 

I Cimvercion oF ATP to CAMP I 
J 

I cAMP (20 NE'$efl.Qet) I 

' I Biodlerni rot Responses I 



QUESTIONS - 2 

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



I PITUITARY GLAND I 
• PituimJ\/ Gtland is a U€lt( smol f gtand -(- also known as H~pophysis. 
• ]- is Jolnred t'n ' Sella Turcico ' o depr~ion in sphena'd bone . 
• ]- is almost- a J)ffl size 9land -e- ik weight rs about soo rn9 . 
• 1l- ,toinls with H~~tholamus -\hrou9h Jnfundibulum . 
• lhe Ptrui\ar~ Gllnnd is also known as , Master Gtland' of CUI oxtv 

as it rootto\s -tile odfui~ ~ fundfons of various ofuer Endcoine 
Gt\ands . 

PARTS OF PITUITARY 6'LANO 

Pm1iinnf &land can be subdiuided into -two par~ : 
© Anterior Pituittlr'f 
® Posterior Pituilary 

PoRTAL 
0RCULA1\0N 

ANTERIOR ~ 1111., 

Prru1TAR'i . ......,_,_ 

r H'IPOTttAIJ\MUS 

I .---- NEUROSecRmRv Ceu.s 

.,,___., .fMRJNDIBULUM 

---. P0STER10R Ptru1TARq 



H\f POTHALAMUS 

• Although H~poftloJomus is not purety considered as par~ of Endocrine 

Gt\nnds ~et along with Pituifrut/ Gtland i~ pl~ m9tor rok in Endroin e 
5lf6iem . 

• 1t i€; known as Masrer or r Master Gtrand ' . 
• It releG£es various ' Releasio9' and "Inhtbih'nca-' HormonES to -the Anferior 

P;\uflo.r~ -\tirou gh ' PortnJ CrrruJalion · 
• ]- also proc\uces ~ stores hormoo~ ( A OH ~ Oxyfoo'n ) {n -the pcsierior 

pHuikmf -through 'Neurosecretory / Neuroeodocrlne ~Hs : 

I~ controls the {el~ or inhibit of oormooes furn Pih.uIDRf Gtfand ~ -fottows : 

---... 1 H\fpcAflolamus I+-------. 

Qhhibi~;, 

! 
I Releasing Hormones f 

' I Anterior Pituitary I 

' I Hormones I 
i 

I Targe+ (n land / Cell I 
~ 

L-----1 Hormone Blood Leue( ft 

' I Use of Hormones I 
~ 

I Hormone Blood Leue I H I 

(s«muJalio~ 



ANTERIOR PtTUITAR'I 

• Anterior Pi-tuitnry t's alro known as Adeoohtfpoph4sis. 
• ]- am be further dforded r'nto -two ~ : 
© Pars Oistalis 
® Pars Inrerma:tia . 
• Hvpofl,alamus controls -\he relrose ~ inhibiHon of hormones ref~ -from 

anten·or pifuitnry by sending hormon~ ihr~h · HVJXlphClSBl1 fbrfoJ Vein ·. 
• Anterior Pituifnn/ secraes van·ot.ts hormones -tho! ccntrors ~ coordinaf-es 

the fundions of Oiher endocrine gtands . 
• lhe HormooE:S releas.ES bf Antenor Prtuifrutf are as -fotrows : 

Ci> Gtrowttl Hormone (CilH) 

(ii) lhvmid 5timulattng Hormone (TSH) 

Ciii) Adrenororncotrophic Hormone c ACTH) 

(iu) Proladfn 
(u> 6tonadoffophins 

6tROUJTH HORMONE 

• ]- releases from Antenor PHuilarV in most ooondan\- amoun~ . 
• ]- rs r~nsible -for growth -E deuefopmeJlf of bcdy by incre19'n3 

cell d1uis1on , Profein 5yrnh€Sis , Blooo- Gdu~ Leuel ~ upid brealcdown . 
• ]- tar9ets vanous h59J~ ~ or9ans r'-e·. Uuer , ComErlt'ue Tis.we , Bones, 

Muscies etc . 
• H~pothalamus stimulare -the release of 9rowtt, honoone bv secreff oi 

'Glrow\h Hormone Refeas·n3 Hormone· ~ stwr~ / r'nhibifEd i~ by 
seaenn~ ' Gtrowth Hormone Reloose Inhibnfn9 Hormone ' C &HR1H > . 

• 5ecte\fon of GtH IS greatre at night durins S16f. 

• H~pe(Se(fel-ton of GIH leads to Gti9anttsm. 
• ~ elton of GtH leads to DwarHsm . 



TH\IROIO 511MULATINGr HORMONE (isH) 

• It is alfll known as lhyrotro~in . 
• It s~mul~ grow~ ~ adtuit~ of Thyroid Gtland 
• The blood reuets of lSH is sttmuto!ed by , Th4 rotrophin Retro.sin9 Hormone ' 

sne\ed by Hy(Xlfualomus . 
• Jts inh,bihbn is rE!Jlllat-ed by N(!Jah'ue FEB\back Metho.n,srn . 
• ]-~ r~ is lower in fflflV eoem'ng ~ hrghest duno3 n19ht . 

AORENOCORTIC01ROPHtN HORMONE ( AClH) 

• ] ads on Adrenal CDrtex 
• ~ Sfflehon is siimulal-ed bf 'Cor~'cclroph1'n Reteostn9 Hormone' from 

H~po-\halamus . 
• ]- promo\es -the ref~ of steroid hormones (~fatly corh'sol) from 

Ad rena\ Cortex . 
• Tis inhibi~'on is reaulaled by Negal1ue Feedoock Methanism . 

PRoLAC11N 

• lhis hormone is re5ponsible for ladal1on C Milk Produdtbn.) ~ has a 
dt'red effect on brats+ aRer Chi\dbt'ftn . 

• 1he. retease of Proladf n f s stt'mt1\aled by r Protadfn RetEt\Sioa Ho,mone I 

~ .fu r-ther \owered by ' Proladtn Jnhiblhn9 Hormone '. 
• I~ ~€\ion is tn<ft>~ dur,o~ s\~ ~ emokonctl sfress . 

/ 



fuONIIOOTROPHINS 

• ARer Pu~tt, -two Gtonadofropbtns C 5ex Hormones) are SErreted by 
Anterior PilultaR[ in resp:,nse -to ' GionadolroP,ln Ret01s1ni Hormone' 

via H~pott,otamus . 
• These Hormones are : 
© F5H C Follide Stf muJalths Hom1one ) 

® LH ( Luf-ein121'n9 Hormone ) 

I In Moles I : • In Males FSH sHmuta.-es ~alogenesis . 

• ~ also known Os Interdihol fell Sh'mul0Hn9 Hormone 
C1cs1-1) sttmuJat-es inrerdih'al (e(I oF -rest-es -to Sterde 

Testosterone . 

l In remotes I : • In females FSH sttmulal-es Ooaenests . 
• LH ~ FSH rue involued ,·n SErtetton of hormooes 

Oestro8en ~ Pro9esterone dunng menstrual O(de. 



POSTERIOR P1TUITAR'I 

• ]- rs also known as Neumh~p:lph~sis . 

• Tile hOlfflones of tbwior Pllui1nn( is basic.olly synlhesiza-1 by Hypallmlmis 

While th8f ore storE:t\ ~ ~ef«f -throu3n Posterior Atuifruy . 

• lhere are oosicolly iuio ho11110nes smeled by Rlsterior Pilui!ruy as fdrows : 
© Ox~fodn 
® Anh'diure'1c Hormone 

Oxv1oc1N 

• OXl(toa'n is oAen cnltect ' l.Due Hormone' as it pl¥ rde in social tnid,n3, 
1rust , ernfX>-lh y etc . 

• Oxl(todn mafnty ads on 1tllO -lar9el "tlS9les dunn9 ~ after -fhe childbirth 

Uterine Smooth Muscles ~ Breas~ Musdes; . 

• Duong Labour C Deliue2ry I Childbirth ) it controd -the Uierioe Smooth 

Husdes ~ hetps with birlh1n9 process . 

• 1f- also tocilital-es milk ~edion dun'ng brrog-fERl,n9 by crnfradtog <Ell 

amunc\ milk produa'n9 glands in br01sJ . 
• 1he r0ease or oxvtrun is in99erred bv 5Ucklins of nt'pp(es by lxtby . 

ANTI DIURETIC HORMONE C ADH) 

• ] i~ also known as Vawpressin . 
• lhe rroto fundton or /\DH is to rErluce un'ne o~ut by 1ncre01to~ 

water r©brabffon -thro~h N~rons . 

• ]- also IDllses Vll2lXDnstn'dfbn in blood uessels lalds to r'ncrErue 

b\ood ~€$life -that's why aUernahuefy rolled Va&:1prESStn 



QUESTIONS - 3 

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



I ADRENAL GLAND I 
• lhere are two Adreral Gtfands 1'n our body at top or bott, l-<r'dna,s . 
• They are around if cm long , 3 cm -thick ~ 4 gram lo weght . 
• Toa, am be. .furfher subd,v,ded intn -two ports ·. 
© Adrenal Mex 
® AdrenoJ ME:dulla 

~~~ Zona GtlomeruJ~ 

~~ ... Zona fasdculata 

Zona Reticukms 

Adreml wr-1-ex AdrenoJ Medultq 

ADRENAL (ORTEX 

• ]} is -fhe ouier p:ut of Adrenal Grlond . 
• ]} deue\ops -tt0m Renal Tt'sstes . 
• Adrenro Cortex produces -\hree groups of steroid hormones colfediudy 

known os Corfiroids / Comcos\eroids. 
• JJ is .further subdiuided into 3 sub(Xtrls : 
© Zona 61\omerulosa : Mineralocrmcoic\s 
® Zona Rlsciatlala : fulucocorhcoids 
@ Zona Re~culruis : GtonadoromQ>i~ (Sex HonY10~) 



MINERAL0CDR11C0f05 ( Al.OOSlER.ONE) 

• Atd~e is -fhe ~or m,'neralllcorh'coid ho(JY)one . 
• Jf -helps -to mafnfoin water ~ Bmrolyfe balance rn ow lkldy . 
• Jf stimulal-es Na• r0lbsorbtion ~ k• ~aefton . 
• f<elease of Aldoderone ,·s siimu\cd~ by rncrease Blood fbtasg'um feuel 
~ RAAS Q/sfem . 

Gt LUCOCORll COi OS 

• Cornsol , Cbmcosterone ~ Corh:SOn are m~·or Gttucocorlt'coids . 
• lnetJ are ~h'aJ for Hfe, rEEulatton or Metabohsm ~ 'BfX)nses 1c stress. 

R~e:tse of ccrhsot m99ara:t ~ str~ . 
• lf is alro known as life ~01'09 Homlone 
• lf petfo~ vonb~ .funcHons ai follows ~ 
- fuluconeogenesi~ 
- l.l'fX)t~is 
- 5odr'um ~ Waler Ra.tbs,rbHon 
- ]- o.1~ haue Anh' - 1'nff QmmokJry acll'oo . 
- ~Fesses Immune R~nse 
- f£ray Wound Hmtio9 
- ~~ ~ of i1ssue -to i!l{un, . 

GlONAOOCDR11COIDS ( SEX HORMONES ) 

• sex hormones ~e\erl by Adrenctl a,~ are matnr~ Androgens C Male 

sex Hormones) ~ to a ff5Sef extent t9T08en . 
• llle amount of se,... hmmones produced by AdrenctJ a,~ are 3e.nerotly 

1nS19nifiron~ ·corntrued wtth -those secrat=d by Tesies ~ Ouanes . 



Ao,RENAL MeouLLA 

• JJ- is -the. innermost part of Adrenal 6ttand . 
• ]- 1s surrounda1 by Cortex . 
• ]- deue\o~ .finm Nwous 1i'S9le . 
• Jt mat'nJy retmses itoo hormones co\1 ediueiv known Cl'.) CcdochotaminES . 

CD Adrenaline C Epinepuine) 
® Nor- Adrenaline C Nor - Epinephrine ) 

ADRENALINE ~ NOR - ADRENALINE 

• Adrenc1h'ne ~ Nor - adreraltoe are released into B\ooos\from . ~m 
Adrenal Medulla during adi\Uh'on of S,mpoJtialic Neruoos St(Stem . 

• ln6f are s\rudurallV uen, €>imilar ~ ~ a'milar r~nses as 
10\lcws : 

- Tocrrosfo9 Hrort FAie 
- Incrrostng Blcxd Pres9Jfe 
- Pupil Oila.tt on 
- Bronchodi \afr'on 
- Increo.se:J Btood ~ Leue\ 
- De:reqses DiSffi\iue Adiui~ 



QUESTIONS - 4 

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



I TH'VROID GLAND I 
• .Il- is -the 10f95t endoaine gland in our body . 
• n pm;en~ around -trachoo a.t leuel of 5#\ , Qt! ~ 1-" cerui cal ~ 

1~~ thorao·c uerlebrru. 
• 1t fesaYJbtes the shope of butterffy . 
• ]- consist- of -two lobes connec~d wHh I~thumus . 
• n composed of hollow s,-frudwes l<nown as 'folh'des'. 
• ]- secret-es two hom1ones : 
© Thvroid Hmmone 
® Calcitonin 

(ALOTOMIN 

1£R
Lobe 

J......-t.-.folhcfEs 
~~ 

. 0 . . . . . . 
• • ~· __... fhro f"ollirular D ." ·. Cells 

• ]f is sea~d by Paraf'olliculnr ·cellc; . 
• Ji- ads oo booe ~ l<ictn6f to rErlure blooj t'.llld um leoet when 1'nc~ . 
• It- 009:icol\~ dErre.ase; 81oxf Ctllcium leue/ . 
• Release of colcfton,n is shmula+e:t by rncrm.se ;n Blooct Cakiurn f eoel 



THl/ROIID HORMONE~ 

• lhere are rnai'oly two -tt,pes or Thyroid Hormones . 
© Tn'odo-thvmnioe C T5) 

® ll)t/ro,ane (T~) 

• Iodine is m~ e:senhoJ for forma.h'on or -thvro,ct hormones. 
• The release of T~ ~ 1't 1s sh'mulal-ed bf Tuvroid Sh'muJattn9 Horrrone 

(TSH) . 

• Tuey are ~own as 'Master Hormones' 
• ]- increases the BMR ~ HroJ Produdion 
• 1f reguloJes rnelabohsm of Corbonydrales, Pro~e'ncs ~ FoJs . 
• Tu ~ Tu are 8l;ef)ttal for normaJ growth -e deuelopmenf esproally 

Skcld-on ~ Neruous S9stem . 
• T'5 fs more potent while T~ is more abundon~ . 
• ]- alro rBjuJales Menstrual C~de ~ Water - Bedml4~ &lance . 
• Toe/ also p\OJ/ o role in mat'ntoth1'n9 Hmtthy skin , hru'r ~ nai( . 
• Th9roid Horrmnes con also affro mood .@ -thet'r imba.lanre leads Jo 

Mood swiOCf , ·am(tdtf ~ dep~ion . 



QUESTIONS - S 

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



I PANCREATIC ISLETS I 
• Toe Pancreatic Isle~ also t-tlown Qf; Jslels of Lnngemans are 1ourd 
• fn dusters irregu\art9 dismbwed °"'m~ho~ -the p:mcr~ . 
• ]- t's ~ on\y p:u+ of pameo! beha.ues as Endocrtne Gttonds . 
• lhere are mru·ntv i -h/pes of ce\ts tn Pancrea.lic Isiets . 

<D ex Ce\ ts · ~des Gtluca9on 
® 8 Cetls Seuek:s Jnsu.h'n 
@ 6 Cells : Sffr~ Slmatostaft'n 

INSULIN 

• It is sro-ded tJ.t \3 ce\\s of Pancreas . 
• 1l da:rE{lS'g Blood- Glucose leue1 by promottn9 GHy~enesis , l.J'~s 
~ rseuenhng Gttv~oll/5\S ~ crtlu~\s 

• Se:relion of insuh'n is sif mulalaf by t'ncrE.OSld Blood Gtlumse laJel ~ 
d6'.f8)SB'.:\ tAf Gtlucn9on . Aclrenalioe , eorhsoi ~ &imalostakn . 

GILUCAG10N 

• Jt 1s sare\ed ~ ex~ ~ of fuocr~ . 
• ]- !ncrea;e Slcxxl · GIi~ 1£uel bV pnanottng Gih,a19enol~si·s ~ 6Uuron~ 
• SEueltbn of 6\luca9on is sttmulale:l by low Bhx:l 6\lurose level ~ 
d~ b~ f>omalostaHn ~ JnsuJt'n . 



5oMATOSTATIN 

• Somatostnltn l's also known as Grmwth Hormone Release Inh'1b1'~hfl 
Hormone (GtHRIH) . 

• JJ- is produced btf 6 ceHs ~ al9:l via HtffX>ttnlamus . 
• lhrs Hormone inhitlts -the 9:tlehon of bdh Jns.tlin ~ G,(urofFn . 
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