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INTRODUCTION

Endocrine system (Greek word: endon. # ithin, kriniem. 10 separale) works in coordination with the
mervous system o maintamn homeostasis and 1o perform the basic functions of intemnal communication

regulation body systems ever. there are some basic differences between the two controlling
o a9 : Imﬂptm'm immediate response to the stimuli by transmifting

' molecules called hormones (Greek
merve impulses, whereas the endocrine Sysiem releases mediator

word: hormacin: 10 CACHE response is usually slow but more prolonged.
' ‘o g nﬂnﬂ'lﬂ:l}'ll:m:: :.:rr 2 unigue parmership to coordinate the

wﬁ e - lled the newroendocrine Sysiem
functions. Therefore, rwo SySLCTS fien collectively ca
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in coordinating body activities.

endocrinology.
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0 The endotringé sysiem pmduCes almos 3
hormones 1 our body

<3 The hommone melatonin controls the Seop o
of our body and % produced by the presl gang

3 The hypothalamus giand in our Dody trggers e
serse ol Trgl and hunger

3 The tyrosd giand s responsible for actvites s
as overacinly of SugFshness of an indnadua

) The endocrne system sgnificantly infuences e

hetarvonr 2 the charmactenstics of 3 perwen

outer curface of the body
2 Exocnne glands include schaceous (oil),
sweat, sahvany and gastnc glands

DO YOU KNOW

Bl o
capdlmies

ane saCroied
Nt oo




The secretions of these glands are known as hormomes, and these are secreted n response
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s are dincussed in this chapter.
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effect ting together is greater
- When the effect of two hormones ac _ o i
w acting alone. the two hormones are said to have the synergig;. E[;:E :Jﬂ.m the

cffect of each . oane hormone opposes the actions of the other hormone, the WO by,
| - When Uity
= are suid to have the antagomistic effect. )

2. Mode of hormone action through extracellular receplors
The lipid-soluble hormones, such as steroid hormone and thyroid hormone, bind 1o recepor with
. n

wrget cells (Fig. 6.3b).
Their mechamsm of action is as follows:
The lipid-soluble hormone diffuses through the cell membrane and binds to the receptor 1o,

the cytoplasm or nucleus.
The receptor-hormone complex then alters gene expression by activating certam genes

=
3. The activated genes transcribe the mRNA, which directs the synthesis of a new protein (ofteq 4

enzyme) on the nbosomes.
The new protein promotes the metabolic reactions i the cell and alters the cell actuvity

HYPOTHALAMUS

ANATOMICAL STRUCTURE

The hypothalamus 1s a small pant of the diencephalon and is composed of a number of groups of nerve
cells. It is situated below and in front of the thalamus and immediately above the pituitary gland and

serves as the major link between the nervous system and the endocrine system. For more details, see

Chapter 5.

aley] 1

HORMONES
Hypothalamus is connected to the pituimr;.f gland through a funnel-shaped stalk called the trfronlibudram
(also cn.llud as putuitary staik) through which it sends neural and chemical signals to the pituitary gland
Hence, it controls the secretion of hormones from the pituitary gland,

Ti:lt nfluence of the hypothalamus on the release of hormones is different in the anterior and
postenior lobes of the pituitary gland.

Regulation of anterior pituitary hormones

The l'l:!pm.‘hahmn :nnmm some specialized nerve cells called newrasecretory cells that svnthesize
ind secrete certain releasing and inhibitory hormones. These hormones are immediately taken into
L complex network of blood v:suls that form the hypophyseal portal system, which transports these
Jormones from m:h}puhﬂm nto the infundibulum and then directly to the anterior pituitary.
These releasing and inhibitory hormones either stimulate or inhibit the release of a particular
The releasing and inhibitory hormones secreted by the hypothalamus are summarized in Table 6.1.






Figure 6.4 Hypothalamic-pituttary sysiom

{a) Between these two lobes, there s an intermediate lobe that atrophies during human fetal

development and doew not exist as a scparate lobe. Its role m humans s not known
(b) The anterior pituitary develops as an upwards growth from the pharyngeal epithelium, and the
postenior pitustary i the downgrowth of nervous tissue from the bram,

ANTERIOR PITUITARY

Anterior pifustary consists of the followng five types of secretory cells that secrete various hormones:
1. Somatotrophys: These secretory cells secrete GH or somatotropin (somate: body. tmpin. change).
2. Thyretrophs: These secretory cells secrete TSH or thyrotropin

3. Corticotrophs: These secretory cells secrete ACTH or corticotrophin.
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ANATOMICAL STRUCTURE

Finecal Fil.l'h.‘ is Bl vnlled s Jiien ol Bl
I8 bn o wemall, pane-shsped gland sitached 10 e tonod of the third ventre be sl o prosens et s
two cerebral honusphieres of the btain

HORMONES
The himmeome socreted by b |':||r||'|i| glanud is mefiitonin
Melstomn regalates the bvndogical clock of the body and fTects our crresdian | ilesp =
l e Asirire

riythm. The secretiom of mclatomm o controlled by dayhight, and its levels
persod, beung besaer in brghit bight (dary ) and hgher in darkness troghty Thas s because the
in the retine of eyves send light inlormation (o the pineal gland, In dark o dien Light, o
the oyes docrease, which causes increased melatenin secretion that results in slecprine
b mhio inbubits growth and development of the sox organs belore puberty, possinity
secrcthion of potadotropen hormones (FSH and L} frogn the anterion privitary gland

THYROID GLAND

ANATOMICAL STRUCTURE

The thyroud gland 13 a highly vascular, large endocrine
gland weighiog about 20-40 gm i an adult 1t 1s siluated
m the neck just mfenior 1o the larynx and conesty of
two lobes, one on ether side of the trachea, that arc
connected in the muddle by an isthmus (Fig 6.6)

The thyrond gland w composed of a large number
of thyrosd follicles. The wall of each follicle consisty
primanly of cubodal epihelial cells called fullicowlar
celly. The follicular celle produce two hormones T, of
fetraiodatiyrovine that contaims lour atoms of unlmr
and T, or iri-dodothyronine that contains three atoms
of -iﬁ; the ioding aioms in these hormaones indicaie
that dodine {s exsentlal for the formation of thyroid

Between the follicles, there are other cells called

dor cells or C cells, which sccrete the  Figure 6.8 Analomical location of the thyroed
hormone caloitonin ghana
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Figure 8.9 Anatomical locabon of adrenal glands

Glucocorticoids

Glscocortcosds include cortisol (or hydmoworisone ), cormcostenome and cortisone. The major and maost
abumdant of them is cortisod, which 15 usually referred to as life-protecting hormane. They are very
cssential for life as they regulaie the metabolism of carbohydrates, |:'l111l|.2.ll'|..‘- and fats .mull also h-.-lin
withstand stress and trauma

The various effects of glucocorticonds include the following

1. Glacose formation: The glucocorticonds increase the blood  glucose level by promoting
gluconeogencsis in the liver from aming acids and by nhibiting glucose uptake and utilization by
peripheral cells.

2 Metabolism of proteins and lipids: The glucocorcods stimulate the breakdown of profems and
lipads 1o refease ammo acids and fatty acids. respectively, into the bloodstream. The amino pCiids can
be used by body cells to synthesize new proteins (€.£. enzyimes). Both ammo acids and fatry nouds
‘may also be taken up by tissues for ATP production as a quick source of encrgy

1__'“‘“ The glucocormcoids provide resistance 10 stress in many Ways. the fatty acids

released from cells and glucese in liver cells serve as a quick source of energy dunng stresstul

‘conditions such as exercise, fasting, infection, trauma and discase. In case of excessive bleeding

hﬂ. 1 comstrict blood vessels 1o counterbalance the drop in blood pressure duc 10 blood

1§

im lﬂlﬂlﬂ Glucocorticoids prevent the inflammatory changes n the cells causcd
by myury or infection. They inhibit the migration of leukocytes (white blood cells) to the affected
area and prevent the rush of blood to the imjured area by causing vasoconsinction By thesc effects

 glucocorticoids also retard tissue ropair and slow down wound healing







- Anatory, Pyuoiogy and Hesith Edacatan

All these changes prepare our body 1 enther fight or Mlee the strosafil stustion sd ey g,
respomses. are collecuvely termed as flighe or fight rexpronses

The redease of these hormones o regulated by the hypothalamus snd stressfil st te .,
hﬂmﬂ&cmmmmmm stimulate the sdeenal medulls v el
epencphinne and norcpencplirine

Revponue to strenn

Stresafial condibons such s infecton, emational disturbance | (asting and crercise stmulsic an e o,
response called short-term respoose’ by the release of Might or fight hormaones. Hirwever i the Ly,
term. ACTH from the antenor pituitary stimulates the release of glucocarcomds wnd mmnerabocin, .

from the adrenal corex. resulting o longer term response 1o siress,

The pancress is a flanened, clongated organ located in the epigastnic and hypochondriac (lefl) region
of the abdomen. (For more details, see the chapter The Digestive Syatem)

Pancreas mamly consists of lobules or acini that secrete the pancreatic juce, which Bows into b
pastrosmtesunal tract through a network of ducts (exocnne function of pancreas). Interspenued st randon
AT the actm arc iy clusters of endocrine tissues called PR PELC inlets or islets of f.;.m,',rq'ri-.m
that secrete the pancreatic hormones directly into the bloodstream (endocnine function of pascress

{Fig. 6.10).

The ishets of Langerhans consist of the following four man types of cells.
2 Alpha cells, which secrete the hormone glucagon

ﬂfhﬂ-. whach secrete the hormone insulin
HMMME hormone semarastatin

"é? H‘MIIEI mmportant pancreatic hormones and have antagonistic effects on blood
fucose levels; glucagon mereases blood glucose levels and msulin lowers them

wed glucose uptake: Insulin accelerates the transport of glucose into celly by increasing
¥ o -#mlnmnmmu uptake and use of glicose by all the
: Mﬂmm
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Figure 6.10 Anatomical structure of pancroas (close-up view of an islel of Langerhans)

of amino acids by cells and stimulates

4 Increased protein synthesis sl aceelerates the uptake
irm protealysis, lipolysis and gluconcogencsis
;ﬂ:‘”p‘nﬂm the breakdown of proteins and fats and mhibats gluconeogencsis (1.¢ formation
~ of ghuwose from nonsugar subsirales such as proteins),
- B in also nhibits 5b~l‘.‘ﬂjﬂﬁ!yﬂiii.r. breakdown of glyeogen mio
#i on of msulin is stimulsted by increased blood glucose level,
ity acids levels, parasympathetic stimulation (acetylcholine) and gas
secretn and cholecystokinin). Secretion s mhibited by glucagon, sympathetic stimulation

glucose n the muscles and

increased blood amino acud
tromntestinal hormones (€.8

s the blood glucose levels and is released when the blood glucose jevel falls

o in increasing the blood sugar level are as follows:
m of glycogen into glucose n the iver (efvcogenolysis), which 18 released

s, the formation of glucose from nonsugar substrates such a3 proteins



Lh Prowsotes bpolysin (e hroakhomm of Tsts o proyide s slesmalice snsigs siss |

Thies, ghacagon and ivealim sre part of & Frodhash oy steom ot ivaisiaim e cowiom 1 Bhisal gl
level (Fag 6113 Sevretiom of ghocagsm i vistidaned By bom bloend gl brvel sl cho o sl 4
dovroased by somanvistin and iilin

Somarortatin

Somakowtatin performs e folbhvaang foomtaemn

b Tomdibas the serretiom of Beth mmyibin aed ghoeeagpen

2. Tt mbibits the relemse of GH amd TSH From e antorion i

3. Talo docrennes the smooth mrsche covtrac s e Mive of Wousd iy the inheatioe T, i dofemm
the mibe of nutrent shaptson from the gastnvymtesiinal

Pancreatic polypephde (TP
The prmcipal actions of PP inctude the following

1. Tt inhibiits somatostatin socretion smd gall Bladder conmrinm
2l also imhabats the retcase of pancrealn e

ANATOMICAL STRUCTURE

Gonads are the stroctures that prodoce gametes —sperm i makes and oocvte m females. The sastomionl
stroctares of male (testes) amd female gonads (ovanes) ane discussed m the chapler The Meproductive

Swyetem

The hormuooes seoreted by the gonads inchinde the following
3 Temostcrone (secrcted by tesies)
3 Oestrogen {secreted by ovanes)
2 Progesterone (sccreted by ovancs)
3 Relwin (sccroted by ovanes)
Testosterone
3 Testosterone w the male sex hormone.
Q& w responsible for the development of male ot -
| = s reproductive siructires, and m puberty, for the
n_::l-_uh formation of sperms (spenmatogonesis) in the semmiferous tubules
.n-ﬁ- M#Wﬂmﬂmﬂ;ﬁmmﬁnmmﬁcﬂﬂ
hoaur, ihmwmmudmm




Figure £.11 Reguiation of pancreatic hamones ngulin and gRocagon

3 It stirulates the differcntiation of vva (oogenesis) i the ovary
2 Tt pramotes the development of accessory female sexual characters such as calargement of
breasts, growth of pubic and axillary hair, deposition of fat m the thighs and onset of mensarual

cycle.

Progesterone

ﬂwhdlﬂﬂlldmtfmnﬂﬂ
3 1t plays » major role in inplaating the fetus 1o the ulerine wall, forming the placenta and regulating
the development of fetus in the uierus

Relaxin
symphysis st the time of birth.
Al the hormaones produced by gonads are discussed in details in the chapter The Reprodacove

widden the pubac




GASTROINTESTINAL HORMONES

The anatoeny and physiodogy of the gastroantestinal (G system have been discussed 0 the chaplar The

Dhpestive System

The Gl bosmoses are summanzed in Table b ]

Tabde & 7 Gastronbestingl hormonaes

R a1 e

Gt Srimulates MO gastric secretion
Lrimulates mucosal coll growth
Crimulates contractions of oeyaphageal uphine # ] s iy

Seimulates contraction of gall bladder, inhibits gestric smptying
Stimulaties pancreatic secretion of eneymes
inhibits gastric secretion of HCI

Crimylates pancreatic yeCretion ol Muiicl
Stimulates bile-salt-independent billary secretion

inhibits gastric emplylng

tnihsibits gastric secrotion of HCL
mmmaw

Inhvibsits intestinal atzorprion of Na®

Inhibi gastric secretion of ML)

inhibits pancreatic secretion of HCO, - and snrymes

OTHER ENDOCRINE GLANDS

Some other orpans. which also perform glandular function, are listed in Table 6.3

Table 6.3 Omer encocre Jancs













g I the back of I} Parathoemone (PTH)
llgﬂll peptide)

||'l.|'r LR A

o ".v-'“'“q”"-"!ra-l?ﬁﬁﬁ'ﬁ% i
*'Jr el A A A







