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(1) INTRODUCTION
Significance : As the nerve fibres do not innervate all
calls of the body and the cellular funclions requine
continuous reguiation, hence the role of endocrine
syslem is integrated with neural system.

(2) ENDOCRINE GLANDS AND HORMONES
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HORMONES
1 Released into blood and transpodted 1o largel organ
3y Non-nulrient chemicals
Actas inlercelular messsengers
Produced inlrace amounts

(3) HUMAN ENDOCRINE SYSTEM
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Fig. : Location of endocrine glands

Other organs with diffused tissues and cells:
gastrointestinal fract, heart, liver and kidneys

'; HYPOTHALAMUS AND PITUITARY GLAND
3 Hypothalamus contains several groups of neurosecretory cells calied nuclei which produce rrarrm:ﬂes ma' regulste synthesis and secretions from
pifuitary gland enclosed in bony cavity, Sella tursica, i
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TYPES OF HYPOTHALAMIC HORMONES

*
Anterior Pituitary

Example

| Target

Released hormone

Releasing | GnRH

hormone

Inhibiting
hormona

Somaiosialin

Gonadodrophins

Pars distalis

not via parial circutation

Posterior pituitary

Siores and releases hypolhatamic hormonas

Pars intermadia Pars nervosa

{harged ™ humans] I |

e Addeniohypophygis

Li MNeurchypophysis

Harmones of Pituitary

Basic function

Hormones released Basic functions

Growth hormone (GH)

Growthofbody

Thyroid stimulating hormone (TSH)

Syniheasis and =ocretion of ihyroid noMones by thyroid
gland

Adrenocorticotropic hermone (ACTH)

Synthesis ond
adrenal cortes

ol Slerc hormanes from

sagrelior

Oxytocin 3 Acts on Smooth muscles and
slimulsies thesr contraction

» Stimulates vigorous confractions of
uterus a1 B ime of child birh

» Milk ejection from mammary glands

Follicle stimulating hormona (FSH)

Gonadotrophing [sfimulate

gonadal activity)
)

¥
Luteinising hormone [LH)

Made: -Rig
Female — Stir
felliclas

spenmattogenesis along with androgens
lates g‘.i.'l‘wL"i and development of ovanan

Vasspréssin/ ADH/!
Anti-diurafic hormone|

3 Arts al kidney and stimulates
resorption of water and slacirolytes
by the distal lubules

3 Reduces koss of water through urine
{Diuresis)

hial= — Stimulates the synthesis and secreton of
angdrogens

Famale — Induces ovidation of fully malure Graafian
follicle, maintains corpus iuteum

Prolactin

Regulates the growth of the mammary glands and
formaton of milk in hem

(5) PINEAL GLAND

Location: Dorsal side of forebrain

Hormone released: Melatonin

Basic functions:

+ Regulata 24 hours diumal rhythm of our body (sleap
wake cyde)

# Influence body metabalism
pigmentation,
capabilities

temperature,
mansirual cycle and defense

Mealanocyte stimulating hormone
{M3H) by pars intermedia

Acts on the melanocytes of skin and regulates
pigmentalion of skin

Disease

Pituitary dwarfism
Gigantism
Acromegaly

Age

Middie age

Diabetes insipidus -

Cause

DISORDERS

Symptoms

Stunted growth

Abnormal growth of the body

Hyposecretion of GH

Hypersecretion of GH
Hypersecretion of GH
Hyposzecration of ADH

ACROMEGALY

Serious complications of hypersecretion of GH in
macdle age can leads o premature death if unchecked.
The dizeasa is hard 1o diagnose in eary slages and
often goes undetected for many years, until changes in
axlernal features becoma noticeable

Severe disfigurement especially of face
Diminished ability of the kidney to conserve water leading o water loss and dehydration
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&) GLANDS OF THORACIC REGION

Thyroid Location/Feature

Side of frachea

Bilobed structure connected through

a thin flap of connective tissue called

isthmus

Consists of follicles made up of

follicular cells enclosing a cavily,

stromal tissue

+ lodine is essential for the normal
rate of hormone synthesis in the
thyroid gland

ocal ood 3

Teaatan

Number Hormones Basic functions

1 T, {thyroxine) or Fegulate basal metabolic rate (BMR)
Caontrol metabolism of carbohydrates,
proteins and fats

Maintain waler and e yte bakance
Reguilate development and maturalion of
CHNS

Support procass of RBC formatio
(erythropoiesis) and requlates menstrual
cyche

Regulates blood Ca

tetrmindothyronine
T, {Iniodothyronne)

Thyrocalcitanin (TCT)
(Protein hormnana)

Parathyroid Back side of the thyroid gland

| * Thyrocalcitonin and parathormone
play a significant role in
calclum homeostasis

TryToN -

Paratiuynoid { .
glards g

Parathyroid
hormone/ PTH
(peptide hormanea)

absorption Trony digesied food,

Thymus Lobular structure located betwean
lungs behind stemum on ventral side of

20ria

Thymosins Playa role in differentiation of T-lymphocyias,

{peptide hoamones) s

responses become weak

= Degenerates in old age so immune

»  Dne pair located on anleror part of kidneys
Hormone

Main Glucocortcoid

Is cortisol

 Zona glomerulosa
{outer most layer)

Adrenal cortax

—= Zona asciculata Major Mineralocoreoid

(rnichdie kayer) iz aldosterone

‘arHTi gland

—= Zona reticularis Androgenic sleroid

(inner layer)
= Adrenaline/epinephrine
-+ Nor-adrenaline/nor-
epinephrine or

Catecholamines
or EmergencyifightMight
hormaones

rally located)

e

Adrenal medulla

2) ADRENAL GLAND

Functions
Stimulates glucongogenass, Iipci:. % and praohsis

it gallular uptase =nd dilisation of amino acids, mainains the
cardiovascular sysiem and the kidne y functions
Produces an-oflammaton; reachons and suppre
Stimulate glomentar iteation rate

Stimulate RBC produtton

SES FTHTILNG responsa

Stimulates reabsorpitionof tda_and H,O and excretion of K~ and
PO, ions,

osmobic pf

elpsinimaintenance of electrolytes. body fluid volume

urg and bicod pressure. |
Agrgnal oorme |

Play a role n e e 1 of axial hair, pubic hair and facial hair dy
puberty.

Increase alerdness, pupilary dilation, piloerection, swealing
Increase heart beat. the strength of heart contraction and
the rate of respiration

Stimulate breakdown of glvoogen resulting in an increased
concentration of glucose in blood.

Increasze breakdown of kpads and proteins

(7) DISORDERS OF THYROID GLAND

Hypothyroidism Hyperthyroidiem
Cause Cause
= loding deficency in diet = Cancer of the thyvoid
juring pregnancy and after gland

barth = Development of nodules
Goitre: Enlargement of of the thyroid gland
ihyroed gland Exopthalmic goitre or
Cretinism: Stunted growth Graves’ disease:
mental retardation, kow » Enlargement of tyroid
intelligence quotient abnormal gland
skin and deaf-mutism Protrusion of eyebas

In achull wornen, mensirual Increase in BMR and
cycle can bacome imegular weight loss.

() PANCREAS
Pancreas: Acomposite gland whose main hormmones maintain
glucose homeostasis |

Endocring part Exocrine part

1 o2 mion Islets of Langerhans
1-2%0f pancrealic tissue) | Major cells
I

v
i-cells

” L

Secretes v DE‘E{'—:‘-;!'SI'"'.D"E'E v
Glucagon«—+ _, Insulin

Target Hepatocytes Hepatocytes, Adipocyies

Stimulates Glyoogenalysis Glycogenesis
gluconeogenssis

Bicod T i

glucose level (Hyperghyeemic) (Hypoglycemic)

Glucose

uptake and +

utiisabon by cells

DISORDER

Diabetes mellitus — Caused by prolonged hyperghycemsa

Characteristics —Loss of glucose in urine, Ketone bodies

formation

Treatment — Insulin therapy

Disorder Cause Characteristic

Addison’s
disease

Alters carbohydrate
metabalism causing
acute weakness and
fatigus

Underproduction
of hormones of
adrenal corlex
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1_0 GONADS Primary sex organs: Form gametes and secrete hormones 11 HORMONES OF HEART, KIDNEY AND GASTROINTESTINAL TRACT

Tissue Organ Hormone Basic function

= Atrial wall Heart o ANF 3 When blood pressure increasas, it dilstes blond

Parameter Mala (Testis) Female {ovary) Veiseiin w‘i* e

Eomian ”.in .f'.:.:ajrreﬂ'.‘ hskaurn Juxtaglomerular ¥uiney o Eryliropoistin » Slimulales erythropoiesis

Structure Leydig cells/ intersttial calls NANEN) SOTRER 053 SO T cells (JG cells)

responsible l Endocrine cells  GIT o Gastrn » Acts on gastnc glands and stimulates secretion
In differant parts of of HCl &nd pepsinogen

Sterold hormone Androgens mainly testosterane Estrogen Progasterone gasiro-intestinal

tract

Location Scrotal sac (outside

Function
; tr s Inhibits gastric secretions 3 aility
s Development and maturation of male accessory Growth and activiies of o Sypports preqrsancy 2 ArC inhibits gastric secrefions srvd molliity
£ " A i 2 inhibitory peptide
sexongans. emale secondary sex MRS o
OrCEanS o Shmulies kmedon » Cholecystokinin o Acts on exocrine part of pancreas and gall
Stimulate spermalogenesis Sliadal tnelopinent of alveoli {slore milk bladder to stimuate secretion of pancreatic
i LA . © bailee e
Acts on CNS and influence male sexusal behaviour of growing folicies Bk (il seciaton enzymes and bile juice
{libida) Requl - » Secretin 3 Acts on exocrine part of pancreas and siimulates
Feguiho aexudl secretion of water and bicarbonates
3 o it f fack beshandour E =
Esh.mmate muscular growth, growth of a.i.al .anf! . 2 e \ Growthfaciors o Essential for normal growth, repair and
axillary hair, aggressivenass and low pitch of voics. Appearance of t regeneration of issues
F secandary sex
o g wrihatic] eifecde e "
Produce anabolic (synihetc) effecis on profein characters e mammary
and carbohydrate maetabolism giand development, higr
pitch atc

Allthese given hormones are peptide hormones.

- g ~
- _ } ) .
Uterine call 12) MECHANISM OF HORMONE ACTION P Homons (sg. FSH)
membrane 1 Receplor  Owaran cell
Hormone Hormane receplons are located in ine tanget ssus only : membirane
i e
{e.g. esirogen) I I r
P h receplor is spacfic to oo c:m'!mle:vniy Response 1
IF TEOEpIOnS e Dresent in th mcl:
Nucleus Steroid hormones and lodothyronines snter th (Generation of second messenger)
= . Cwclic AMP 2}
\ Geanomes Hormones-acting through exiracalsar rac {Cychic AMPor Ca™)
Homone-receptor ) : - MRNA enler tha targel call

complex
Classification of He

=
e

Biochemicsl responses

Physinlogical responses
(e.g., ovarian growth)

Physiclogical responses (Tiesue
growth and differentiation) - hemical nafure

Fig: Mechanism of action of a sleroid hormone Fig: Mechanism of action of a protein hormone

Steroids — Corlisol, testostercna, estradiol. progesterons Amino acid derivatives — Epinephring
lodothyronines — Thyroid hormones Peptide, Polypeptide, Protein — Insulin, glucagon, piluilary and
Bind u:ll Bind 1|:£ hypothalamic hormones et
IntracellukbiNuclear recaplors ExtracellularMembrans bound receptors
L |

a B .
Intrrmct with Ganers! -
Genome and regulabe gene expression and = T Hormone receptor complex Sl + Sacontd masssngars CAMP, 1P, Ca  slc

chromosome functions I
3 Brngs biochemical changes in targel lssus

Cumulative eﬂocll

Resulis in
phys=iological and developmantal effects
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Sharpen Your Understanding

How many of the given hormones play a
significant role in calmum balance in the
body? ICERT Pg. 33¢
a. Parathormaone b. Thyrocalcitonin
c. Thymosin d. Thyroxine
(1)aandc (2) bandc
(3)candd (4y aandb
Select the incorrect one w.r.t. cortisol
1) Anti-inflammatory response

2) Suppress RBC production

3) Suppress immune response

4) Anti-allergic hormone

{
{
(
(

Hormones can be described by all the given
features except [NCE

(1) Non-nutrient chemicals
(2) Produced in traces
(3) Act as intercellular messenger

(4) Always work by suppressing gene
expression

Read the following features in a baby and
choose the disorder in which they are well
observed? [NCERT 35, 33
a. Abnormal skin

. Low intelligence quotient

. Deaf-mutism

. Stunted growth

. Mental retardation

NCERT Based MCQs

(1) Cretinism

(2) Graves' disease

(3) Exophthalmic goitre
(4) Simple goitre

Which one is not a secondary messenger?

(1) 1P3 (2) Ca™
(3) cAMP (4) ATP
Select the iodine containing hormone

i AN
1 34

(1) Cortisal
(3) Adrenaline

(2) Thyroxine
(4) Glucagon

Which is not the exact function of insulin
hormone? [NCER" ;

(1) Promote synthesis of fat from glucose
(2) Target tissues are liver and muscles

(3) Increase glycogen content in liver and
muscles

(4) Stimulate protein breakdown

Which of the following cannot be included in
the same chemical group?

(1) Cortisol

(2) Estradiol

(3) Progesterone
(4) Epinephrine

Which of the given hormone binds with
extracellular membrane receptors?

(1) FSH {2) Estrogen

(3) Aldosterone (4) Progesterone

10. Anatomically pars distalis and pars

intermedia are together included in
(1) Neurochypophysis

(2) Adenchypophysis

(3) Posterior lobe of pituitary

(4) Anterior lobe of hypothalamus

. Which of the given disorder is not related

with growth hormone?
(1) Acromegaly (2) Dwarfism
(3) Gigantism (4) Graves' disease
How many of the following conditions gwen

can result in goitre? [NCERT Pag. 334, 335]
a. Hyposecretion of thyroxine
. Hypersecretion of thyroxine
Excess iodine in blood

. Less iodine in diet
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Select the mismatch of hormone and its sne

of action NCERT Pg

(1) Melanocyte stimulating Skin cells

hormone

(2) Adrenacorticotrophic
hormone

Adrenal
cortex

(3) Follicle stimulating Ovary

hormone

(4) Gonadotrophin releasing — Gonads

hormone

Which of the following gland grow to the
maximum size uptil puberty and then
degenerates gradually? [NCERT Pg 235
(1) Pituitary (2) Thyroid

(3) Thymus (4) Parathyroid

When blood glucose level drops below the
set point, the release of which hormone
promotes the release of glucose in blood?

(1) Insulin
(3) Glucagon

(2) Somatostatin
(4) Parathormone

Complete the analogy w.r.t homone

responsible for sexual behaviour.
Male : Androgens

Female: X

The neural and system jointly
coordinate and regulate the physmloglcal
functions in the body. [NCER

In humans, MSH is secreted by

LT

(1) Progesterone (2) Estrogen

(3) Prolactin (4) Cortisol

Which hormone is produced by pituitary
gland to regulate basal metabohc rate of a
child? NCERT Pg

(1) TSH (2) GH

(3) Thyroxine (4) Somatostatin

Which of the following hormone triggers
ovulation and stimulates conversion of
ovarian follicles into corpus luteum?

(1) Progesterone (2) LH

(3) TSH (4) Estrogen

Match the columns and select the correct

option ICERTPg. 339]
Column-l!

(i) Inhibits gastric
secretion

Gastric inhibitary (i) Stimulates
peptide (GIF) secretions of
pancreatic juice

Column-l

Gastrin

Secretin (iii) Stimulates
secrelion of water
and bicarbonate

from pancreas

@;Thinking in Context

Bony cavity called in a skull bone
encloses pituitary gland. [NCERT Pg. 332

pair of parathyroid glands are present
on the back side of each laobe of thyrold
gland [NCERT Pg. 335

20.

d. Cholecystokinin
(CCK)

(1) aii), b(iii), c(i), d(iv)
(2) aliv). bi). ciii), d(ii)
(3) aii), b(i), c(iii), d(iv)
(4) a(i), biii), c(iv), d(iii)

(iv) Stimulates
secretion of HCI

Choose the mismatch

(1) Progesterone — Maintenance of pregnancy
and development of
mammary glands

{2) Erythropoietin — Secreted by bone marrow
and stimulates
erythropoiesis

(3) Estrogen Stimulates growth and
activities of secondary sex
organs in female and
development of growing

avarian follicles

(4) Growth factors — Secreted by non-endocrine
tissue and are essential for
repair and regeneration of
fissues

Hormone responsible for anti-diuresis is
NCERT Pg. 334]

A peptide hormone named _plays a
major role in the differentiation of T-

lymphocytes. NCERT Pag
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¥,

hormone regulates diurnal rhythm of
our body. NCERT Pg. 334

Underproduction of hormones of adrenal
cortex, results in alteration in carbohydrate
metabolism that leads to disease

is the main mineralocorticoid in our
body. G i

Middle layer of adrenal cortex is called

hormone plays a major role in the
muscular growth and low pitch of voice in

males. [NCER

hormones are rapidly secreted in
response to short term stress.

Endocrine gland present on either side of
trachea is . [NCERT Pg. 334]

Hyperglycemic hormone produced by
a-cells of islets of Langerhans is

ANF is a X

Y which Z blood pressure.

hormone produced by

Vigorous contractions of uterus during child
birth is due to hormone.

RT Po 234]

Diabetes mellitus is due to hypo-secretion of
'A" whereas diabetes insipidus is due

to hypo-secretion of 'B' hormone.

Catecholamines secreted by adrenal
medulla are and

Hormones regulate gene expression by
interacting with the genome are __ and
INCER 1AM

X and Y hormones are synthesized

by hypothalamus and are transported
axonally to neurchypophysis.

|

Aakash Educational Services Limited - Regd. Office : Aakash Tower, 8, Pusa Road, New Delhi-110005 Ph. 011-47623456




