COORDINAGION B

‘Major Concept
In this Unit you will learn:

F Hormones - The Chemical Messengers

* Endocrine system of Man
* Feedback Mechanism
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CHEMICAL COORDINATION

Evolution of complex multicellular organisms came, the need
to coordinate the activities of cells in different parts of the body, Cell-

to—cell communication is crucial to the controd of movement, growth,
reproduction, and the mamtenance of homeostasis, Many different

mechaniams have evolved by which celle within organizmes
commumicate among themsebves, Certain chemicals are involved n

communications, which are neurotransmitters, pheromones and
hormones. Neurotransmitters are chemical messenger betwesn the

neurong dizcussed in previous chapter. Pheromones are chemicals
secreted by an organism in minute amounts to stimulate particular
reaction from another organizm of the same species.
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A hormone [Gr; Hormon: Excrte] 5 a chemical messenger that

15 secreted by specialized tissues called glands, that is transported in
the biood stream. Hormones may reach all parts of the body, but anly

certain types of cells, the target cells, are equipped to respond. Thus
a #gven hormone traveling in the blood stream elicits apecific
response 1n from selected target cells, while other cell types ignore

the particular hormone

18,1 CHEMICAL NATURE OF HORMONES

Chemicals that functkon as hormone must exhibit tao basic
charactenstics. First, they must be sufficeently complex to convey

repulatory information to their target cells. Second, hormones must
e adequately stable o reist destrochion poor B0 creaching  thear

target cells, Three primary chemical categones of hormones are

iy Peptide and Protein hormones

Hormones composed of chaineg of amino acids ranging from a
few Lo over a hundred amino acids 16 length. Shoart chain amino acid

hormones are callsd peptide hormones (ADH = Antadiaretic
hormone). Long chain aming acid hormones are called protein

hormones ((:H = Growth hormonie] and Insulin.

ii] Amino acid dertivate hormones

These hormones are manufactured by enzymatic modification of
specific aming acids. This group includes biogenic amines discussed
in previous chapter (nervous co-ordination), They include hormonss
secreted by the adrenal medulla, thyredd and pineal gland. Those
secreted by the adrenal medulla are dermved from tyrosine [Amino

acld] known as Catecholamines, they include epinephrine
(adrenaline] and aoer-epinephrine [(nor-adrenaline) olbwr hormones
dernved from tymosine are the thyroid hormones. The pineal gland
secretes a different amine hormone, melatonin derived [from

Tryptophan.

111] Steroid hormones

These hormones are manufactured by enzymatic modifications of
cholesteral. They include the hormones (estosterone, esirogpen
(Estravdinl], progesterone, aldosterons and cortisol,
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Path of Chemical messenger
In human all cells have a blood supply, once hormones enter
the bloodstream, they reach nearly every cell of the bodv. But in

order to exert their precise control, hormones must act onky on
certain target cells. Hormones specilicity is determined by receptors

on target cells. If & cell lacks a specific receptor for a hormone, the

hormons will not affect the cell. In addition, the =ame hormons may
frivve Several different effects depending on the nature of the targed

cell it contacts. Receptors for hormeones are found in two peneral
l=cations on target cells on the cell membrane and inside the cell

Mode of Hormone Action

Hormone trigeers changes in target cells by one of two peneral
mechanisms depending on their chemical nature. Hommones may be
categorized as hydrophilic [polar) or protein nature hormones and
lipophilic inon-polar} steroid and thyroid hormones,

Protein hormones [Hydrophilic)
These hormones are scluble in water but insoluble in lipids,

hence these hormoness cannot cross the cell membrans. Instead they
react wath protem receptors protruding from the outsade surbace of

target cell membrane. In general hormones [Primary messengers)
that bind to surtace receptors trigeger rapid, short term responses.

More requently, & second messenper system 15 used. In this
gystem when the hormone binds to the receptor, the shape of the
receptor 15 altered, trigeenng a senes of bochemical reactions that
plter the |:|||_'.I:i1."':I_'_:|.' of cell, Im many cases, the inding of the hormone
on the receptor activate on enzyme. Activated enzyme catalyzes the
conversion of ATP to oyclic Adenosine mono phosphate [cAME).

A mononucleotids that regulates many cellular activibes cAMP
15 aften called a second messenger. Hecause oo transfer the sipnal

from the first messenger, the hormone to moleculez within cell. The

hormone =ignal can cause the target cell to react in 8 number of
different ways. The reactwn may inmvalve the mndoction of protein

gynthegis, the activation or inactivation of enzymes, a change in cell

membrane permeability, changing mates of mitosis and cell
development, and the mduction of product secretion. Furthermore, a
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single hormone may be able to cause a number of reactions  a

aingle cell..
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Fip. | 8.2 Protein and sternid bormone sctinn

Sterdid Hormones [Lipophilic)

aterowd hormones and thyrood hormones are lipid soluble and
are therefore able to diffuse into the oell membrane and binds o

receptors insude the cell, both steroid and thyroid hormones alter the
activity ol genes. IE may lake [from minutes to days for these

hormomes to exert their full effects, These ormones ind to protein
receplors i the nucleus. The receplors hormone complex binds to

DNA and mmitiates the Transcription of messenger ENA from specific
genesg, The messenger ENA then moves into the oytoplasm and

directs the synthesis of new proteins.

18.2 ENDOCRINE SYSTEM OF MAN

The endocrine system Includes all of the glands and patches
that secrete hormones, for example ptutary gland, thymoid gland,
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adrenal gland and so0 on. Cells 11 these glands secrete hormones into
extracellular huad, where it diffuses mto surrounding blood

capillaries, For this reason, heormones are referred o0 a2 endocrine
secretions. [n contrast cells of some gland excrete their products into
particular ducts or mto the gut. For example, the pancreases excrete
hydrolytic enzymes intoe the lumen of the small intestine wath the
help of pancreatic duct. These glands are termed as exocrine glands.

18.2.1 Hypothalamus

The hypothalamus 13 a part of the brain that contains clusters
of apecialized cells called neurosecretory cells. The hormone releasing
cells i the hypothalamus are two sets ol neurosecretory cells, whose
secretions are stored 1 or regulate the activity of the pstuttary gland.
A set of newrosscretory cells in the hypothalamus exerts control over
the anterior pitultary lobe by secreting twe kinds of hormones nto
the blood releazing hormones make the anternor pituitary lobe to

secrete its hormones, and  inhibiting bhormones from  the
hypothalamus meake the anterior pitaitary stop secreting hormone,
Another set of neurosecretlory cells produce two hormones ADH and
oxytocin, which are stored and secreted om posterior pitaitary

glands,
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Takle 18.]1 Pleleading and Eakibiting hormancs of hypothalaniss

Thyrotropin releasing stimulate the release of theyroad
hormone [TRH) stimulating hormoene [TSH)

stimulate the relepse of

Corticotropin releasing adrenocorticotropin hormone

hormone [CRH)

(ACTH)
Gonadotropin releasing stmulate the release of LH and
hormone [GonRH] FaH
Growth hormone releasing Stirmulate the release of Growth
hormone [GHREH) haormone [CaH)
Growth hormone inhibiting [nhibits the secretion ol Growth
hormone (GHIH] hormone

Prolactin inhibiting
hormone [FIH)

Melanocyte T;J;:;]“"I Inhibits the secretion of MSH

Inbubits the secretion of prolactin

18,4, & Fituitary giand

The pituitary gland also Known as the hypophysis, 15 a pea-
sized gland that dangles from the hypothalamos by o stalk

anatomically, the pituitary gland consists of two distinct lobes or
paits, one of which appears glandular and 15 called the antéerios
pituitary lobe or adenchypophysis. The other portion Appears
fibrowe and 8 called the posterior pituitary lobe  or

neurchypophysis.

Antecior Pltuitary [Adencohypophysis]
The antenor pituitary 15 an independent endocrnne gland, [t

produces at least seven essential hormones, many of which stimulate
growth of thelr target organs, as well as production and secretions of
pther hormones from additional endocnne glands,. Therefore, several

hormotnes of the anterior pituitary are collectively termed az trople
hormones orf troping. Tropie hormones act on other endocrine
glands to stimulate secrefion of hormones produced by the target

gland.

» Adrenocorticotropic hormone |ACTH]: Sttmulates the adrenal
cortex to produce corticosterods,

@ w
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= Melanocyte stimulating hormone [MSH): Stimulate the
synthesis and dispersion of melanin pigment in the skin.

~ Growth harmone |GH|} OR Somatotropic hormone [STH]: The
growth of muscles, bone and other tissues.

» Prolactin: Stimulate the mammary glands to produce mualk

# Thyrold Stimulating hormoene [TEH): Sumulates thyrodd gland
to produce thyroxin.

# Lutelnizing hormone (LH): Stimulate ponads {bestes/ovaries)
for production of steroid hormone estropen and progesterons
from ovanes and testosterone from testes.

= Fallicle stimulating hormone [FSH): Stimulate development of
ovaran follicles in females. In males it is required for the
development of sperm. FSH and LH are called gonadotropins

IGATH] because they stimulate the activities of the male and
[emale ponads.

Fig 15,4 Pituitary gland




Posterior Pitoitary gland [Neurohypophysis]
The postenor pituitary contains the ending of two types of

neurosecretory  cells whose cell bodies are found inm the
hypothalamus. The hormones released from here are actually stoped
secretion o hypothalamus, Anbtidioretic hormone (ADHp and
oxytocin. Antidinretic hormone which lLiterally means “hormone

that prevents urination™ helpz prevent dehvdration. ADH causes
more water 1o be reabsorbed from the urine and retained in the body,
by increasing the permeabality to water of the collecting ducts ol
nephrons i the kidney. Oxytocin has two pnmary physelogical

effects: it stimulatez uterine contractions during labour and
stimulates breast tissue contractlons to promote lactatlon after
chaldbirth.

Addittonally serving as a chemical messenger in the bhrain, 1t plays &
significant part in social interaction and human beheviour.

18.2.3 Thyroid gland
In human thyrod gland 15 located at the base of neck m front

of trachess [windpipe). It 18 comprised of two lobes (bilobed) and the
isthmus that binde them together. Thyrodd gland produces three
major hormones. Tri-iodothyronine (T3], Tetra-iocdothyronine |T4)
or thyroxin and ealeitonin. Thyroxin or T4 contains fowr atoms of

indine, it is secreted in greater amount but is less potent than T2,
which has onlv theee atoms of jodine. Thyroxin influences most of the
cells i the bDady elsvating theirr metabobhc rate its ellects incluade
ncreasing oxygen consumption and heart rate and stimalating the
synthesis of enzymes that breakdown ghucose and provide energy.
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Fig. 15,5 Thyroid gland
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[n adults metabole m@te mvolved m regulatng  body

temperature and exposure to cold, for exampls, greatly Increases
thyroid hormone production level of thyrexin in the blood maintained
by feedback loops. Thyroxin release 153 stimulated by thyrodd
stimulating hormone (TSH| from the anterior pdtuitary, which in
turn s stimulated by releasing hormone from the hypothalamuos

thyrold releasing hormone [TEH|. Excessive secretion of thyroid
hormone known as hyperthyroidism produces such symptoms as

profuse sweating, weight loss, heat intolerance, mtability and high
blood pressure. Low secretion of thyroid hormone kKnown as
hypothyroidism produces symptoms such as weight gain, lethargy
and cold intolerance in adults, Children borm with hypothoyroddism
are stunted in theor growth and suller severe intellectual disabality, a

condition called cretinism. Another condition associated with &
shortage of thyrokd hormones 8 an enlargement of thyroid called
goiter, offen caused by a dehiciency of 1iodine in the diet. Caleitonin

a peptide hormone that plave role In maintaining proper levels of
caleium (Ca™™] in the blood, 'When Blood Calcium concentration nses ‘.

tex high, calcitonin stimulates the uptake of calcium inte bones, thus | p N

Iowernng ils condentralion in the hlaod.

18.2.4 Parathyrold gland '
The parathyroid : ¥

glands are four small Phrnid

glands attached to the |l

beck of thyroid gland
The hormone produced
I!-":'r e ;'.-.:l.r.u:l'h_-.rrml:l fhand Farathyroid -~
iz a peptide hormone .
citlled parathormone or

parathyroid hormone
tFTH]. It 12 syniesized

and released In response
te falling levels of

calcium  in - the  blood. Fig.18.5 Parathyroid gland
This decline cannot be

allowed 0 continue uncorrected because a symihcant lall i the
blood calcnam level can cause severe muscle spasms.

& .8
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A normal blood calcium level 1s important for the fundctionmg of

muscles, including the heart, and for proper unctioning of the
nervous and endocnine system. PFTH stimulates osteoclasts (one o

bone cellz] in bone to dissalve the calcium phosphate crystal of the
bane matnx and relsase caltum inta the bloasd, It also stormalates

kKidneys to reabsorb calcium from the urine and leads to the
activation of Vitamim-0D, needed for the absorptson of calcium from

food In the Intestine.
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Flg. 18.T Calcttonin and PTH relaticnzhip
18.4.0 PANCTIeAS
The pancreas 15 kecated adjpoent to the stomach,. It performs
baoth endecrine and exocrine functions. Endoecrine cells makeup only

2% of the weight of the pancreas, rest of the organ 15 exocnine bssues

@ " W
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that produce hicarbonate 1ions and a vanety of digestive enzymes that

carricd to the small intestine via the pancreatic duct. In 1869 a
German medical student named Paul Langerhans described some

umusual clusters of cells scattered throughout the pancreas, these
clusters came to be called Islets of Langerhans. Cluster of endocrine

cells that secrete two hormones directly inte the circulatory system
Each islet has a population of alpha cells, which secrete the peptide

hormote glucagon, and a population of beta cells, which secrete the
peptide hormone insulin. Insulin and glucagon are antagonistic

hormones that regulate the concentration of ghuacose in the blood.
When blood ghicose nses (for example, after a meal), nmsulin 1s

released, Insulin causes most of the cells of the body to take up
plucose and erther metabolizes 1t for enérgy or convert it @ fat ar

glycopen for storage. By far the meost important storage organ for
plycopen 15 the lneer.

1- | B u Il

Fig.18.8 Pagcreas and pancreatic cells

When blood glucose level drops (for example, after a person
skips breakfast), Glacagon s releassd, It activates a hiver enzyme that
breakdown  glveomen  releasing glucose into the blood. It also
promotes hpid breakdown, releasing fntty acids that are metabohzed

AN )
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for energy. Defect in insulin production, release or recepbion by tarpet

cells result in diabetes mellitos, a conditton in which blood glucose
levelz are high and fluctuate wildly with sugar intake.

Fig. 18.9 Inzalin and Gluchagon
The lack of funchional insulin 1n diabetics causes the body to

relay much more heavily on fats as an snergy source, eading to high
circulating level ol hpds, mcluding chodésterol. Severe diabetes
causes [t deposits mm the biood vessels, resulting 1in high blood
pressure and heart disease, Fatty deposgition in small vessels can also

cause damage the retina af the eye, leading o blindness and the
kidneys, leading to kadney failure.

Diabetes type-I: I is an autdmmune disorder ie. the immune
system attacks and destrovs 1its own beta ([J) cells, =0 that hittle or no

insulin 53 proeduced, vusually caused by body producing antibodies
agaitst B cells in islets of Langerhans. It s treated by using insulin
injections to control blood sugar lesel,
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Diabetes type-Il: [t 15 associated with genetic history, obesity, stress,

lack of exercise and old age. In type 11 insulin 15 produced but the
body cells (Target cells) do not respond to insulin, it can be controlled
by adopting a low carbohydrate dieg,

18.2.6 Adrenal gland

The adrenal glands are located just above each kidney, Each
adrenal gland 18 composed o an nner poirtion, the adrenal medulla
and an outer portion the adrenal cortex.

Adrenal medulla
The adrenal medulla [central part) produces two hormones

epinephrine [adrenaline) and nor-epinephrine (nor-adrenaline) in

response to stress, The actwons of these hormones trngeger "alarm”

responses similar to those elicited by the sympathetic nervous
system helping to prepare the body for extreme eflforis among the

effect of thess hormones are an mcreased heart rate, nereased blood
pressure, dilation of bronchicles, elevation in blood glucose reduced s
blood flow to the skin and digestive organs and increased blood Dow : 5.:‘

t¢ the heart and muscles. The adrenal medulla iz activated by the
sympathetic nervous svatem which prepares the body to respond to
EMETEEncies. . -

= iyl bt 1 |

Adrenal cortex

The hormones fom the
adrenal cortex are all sterolds and
are  referred to oollechively as

corticosteroids Many
corficosteradds have been izolated

irom the adrenal cortex, the three

main typez are glacocorticolds

sLnch iy Ccortisal, anc the

mineralocorticolds such A%
aldosterane ard Androgen_
CGlucocnrteroids or cartisol

gtimulates the breakdown of
muscle protein mto amino acwds

which are camed by the hlood to Fig 18.10 Adrenal gland
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the hver. They also stimulate the bver o produce the enzymes nesded
for glaconeogenesis 1e. convert amino acids nto  glucose.
Ghucocorticoid release 1s stimulated by ACTH from anternor pituitary.

Cortico-releasing hormone [CRH), which 8 produced by the
hypothalamus in response to stressful events including trauma,

infection, or exposurs to severe temperaturss, i turn stimulates
ACTH release. The aslucocortscoad acts somewhat similarly  to

glucagon in that it stimulates the synthesis of glucose while

encouraging the wutilization of hpeds rather than glucose for energy
production. You may have observed that a vwanety of hormones,

including  thyrowin, insulin, glucagon, epinephrine, and
glucocorticowds, are involved i the metabolism of ghecose. This iz
likely due to the brains need for certaln nutnents dunng
metabolism. While the majority of bodily cells can use both
carbohpdrates and fats and proteing o0 make encrgy, brain cells can

only uss glucose, Thus blood glucoss levels cannot be allowed o fall
o low, or brain cells rapidly stamve leading to unconsciousness and

death. Ower secretion of cortizol cause Cushing's syndrome
(Hypercortizsaelism|. Symptoms of Cushing’s syndrome are high blood

pressure, weght gaon, muscle wasting, weakéened bones and moaod
swinge. Low secretions of adrenal cortex hormone cause Addison's

disease, Lack of cortisol results In a drop of glucose amd high
suscepbibality o any kind of stress due o insufhoent energy supply

even a mild infection can cause death.

Aldosterone the other majpor corticosterodd 18 classified as a
mineralocorticoid because it helps to repulate mineral balance, A
primary action of aldesterone 15 o stimulate the kidneys to reabsorb
sodium (Ma*} from the urine. Na* I8 needed to maintain bleod volume

and blood pressurs. During low blood sodium level, the lodneys
secrete an enzyme, the renth, which converts a plasma prolein

angiotensinogen to angictensin-l. The latter i converted into

angietensin in the lungs, which stimulates adrenal cortex to release
aldosterons thais 15 called Rénin angiotensin-aldosterone system

[RAAS]. It affecta the blood pressure in two ways, the angiotensin
constricts the arteries and the aldosterone causes Increased

phsorphon of sodiam,
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Fig.15.11 Renin- Angliotensin-Aldosterone system (FLAAS)
A third group al corticosterosd are sex hormone  mainly ‘--

androgen similar to testosterons present n both male and female ks }'ﬁ
badies. During adolescence level of androgen increases in both male :
and females, promole secondary sex characlers i human male. pirss

r_...

18.2.7 Gonads
The gonads produce and secrete three mapor catepories of

sterodd hormones, a testosterone, estrogen and progesterones. Al
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three types are found i both males and females bt in different
Proportions.

Tesles

The testes are male gonads produce both sperm and male sex
hormones. The antenor mtuitary gland secretes ponadotropins,

follicle stimulating hormone (FSH) and Luteinizing hormone (LH).

F&H stimulates sertoli cells of testes to facibitate sperm development
and LH stimulates Leydig cells of testes (o release testosterone.

Lewpdig cells of testes lecated in the interstitial tissues between the
semintferous  tubailes (site of sperm production) begpin to secrefe
testosterone. [t iz produced early in the development of an embryo
determine that fetus will develop as male rather than & female,

Hypathalamus

1.3,;“.

Anterior pituitary

Negative teadback

Toashs

Testosterone produces both anabolic and androgene effects in
human males. Anabolic effects of testeaterone include muscle mass,

muscle strength, increased bone density, bone strength, hnear
growth and bone maturation. Androgenic ellects of lestosterone

include maturation of sex organs, formation of scrotum in fetas,
deepening of vonce and growth of acial and axallary hors

A W
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COvaries

The ovanes are female gonsds, e in the abdominal cavity
produce baoth epg |ova) and lemale sex hormones, Ovaries secrele two

lipophilic hormones estrogen and progesterone,
Estrogen contributes to the development and functicn of the

femals reproductive organs and promotes secondary sex characters
which include development of breasts, fats distribution in hips, legs

and breast, armpit and pubic hairs and menarche [start of
menstrual oycle). Change in estrogen levels 13 encountered in various
phases and involvermnment in female reproductive ife and penod of o
eatromen are assocdated with mood swings, depression, headaches,
and irregular penods and sleep probbems.

Progesterone hormone of ovary helps in regulating menstruation and
maintaining pregnancy m human females,

Ovaries
(female)

Testes
(male)

Fig. 18. 1% troBEndds

18.2.7. Other endocrine tissues.
A wvariety of hormones produce from tissucs within the body
lke digestive tract, kidney, heart and placenta. Gastrin a peptide

hormote responaible for enhancing mucosal growth, gastric motility
and secretion of hydrochlone acid (HOLY om walls of stomach.




| i h

i
A *I-I

"." | o
-.a.;'.._;::’?“.rf-r'rl—- o

tin a peptide hormofnit

rom  duodenuim regulates
environmeni of ﬁtmlnnch.
pancreas and liver maintain
pH to a more neutral to the
basic state of the

duodenuim.

Cholecystokinin a peptide
hormone from duodenum
that stimulates gall bladder
to contract and stimulates

pancreas to release digestive
enzymes. Some hormones

are produce in kidney such
as angiotensin and

erythropoietin. Angiotensin regulates blood pressure,
Erythropoietin stimulates red blood cell synthesis in bone marrow.

Human heart also produce hormone like atrial natriuretic

hormone. It increases salt a '
: nd water excretion to reduce blood
pressure. Prostaglandins are

.
g il -

Fig.18.13 Pineal gland

HF'E'FhiliF hormone from every tissue of
g with lﬂﬂﬂmnmtiun, blood flow and

release variety of -
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changes by teling a furnace to tum on and off. Endocnne gland
reacts o changes in hormonal level in the bBlood in much the same
way that a thermostat reacts to temperature changes. [f there are not

enough hormones circulating in the blood, the gland makes more,
increasing blood hormonal level. If there i3 too much hormone, the

glands stop producing it leading to lower blood hormone levels.

There are two mechanisms exist o0 maintain blood hormonal level
positive and negative feedback mechamsm,

I8 3.1 Positive feedback mechanism

Positive fEedback mechanmism s rare in endocrine system, only
few hormones are regulated by positive feedback. A positive feedback
mechanism in endocrine system 13 when releass of & hormone
initiates action that leads (o
an additional release of that
hormone, Oxytocin 12 one of
the few hormones regulated by
Z positive feedback
mechanism. In both childbirth
and breastieeding, osytocin 15

relegsed and causes additional g
release of oxytocin. Duaring
childbirth, release of oxytocin i

resills 1 ultenine conitractions,
arnd LiErtne CORnIractbns
causes additionsl oxytocin o
[rls releasen. During
breastfeeding, oxXytocin 1S
released which allows for milk
epection. Milk sjection causes
TEICH 'I:l.:l.'.'_||"|:ll'.'ll2I|:'L to be released. Fig. 18.1%. Poditive Qoed bk

Ak reinana

18 3.2 Negative feedback mechanism
A negative feedback mechamsm 15 one way that the endocrine
gyatem tries to keep homeostasiz (stability] in the body. If an

endocrine gland senses that there 15 too much of one hormone 1in the
bidy, 1t will mitiate changes to decrease production of that hormone,
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and if there's not enough of the hormone, the body will increase
production of that hormone.
The contral of blood sugar (glucose) by insulin 13 a good example of &

negative feedback mechanism. When blood glucose n=es, receptors n
the blood wessels sense a change. In tuen the control center

stimulates pancreas to secrete insulin into the blood effectively

lowening bBlood glucose levels, Once blood glucose level reaches
homeostasis, the pancreas stops releasing imsuhin,

dgrrwpn gl oy
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Fig.1B.15. Negative eed ek




Y SUMMARY

Cell-to-cell commuancation 15 crucial to the control ol moverment,

growth, reproduction, and the maintenance of homeostasis.
A hormone 8 a chemical messenger that 18 secreted bw

specialized tissues called glands,
ahvort chain aming acd hormones are called pephide hormornes

and Long chain amino acid hormones are called protein
harmmones,

Hormones specificity iz determined by receptors on target cells.
Hormones may be categonzed as hydrophilic and hpophilic,
Hyvpothalamus iz & part of the brain that contains clusters of
specialized cells called neurosecretory cells.

Thyrokd gland is located at the base of neck in [ront of tracheae.
Isthimus bands the two lobes of thyroad gland.

Thyroid gland produce three toajor hormones T3, T4 and

calcitonin
Parathyroad glands are four amall glands attached to the back of

thyroid gland,
Pancreas is located adjacent to the stomach; it performs both

endocrine and execrine functions.
Defect 10 insulin production release or receplion by target cells

result in diabetes mellitas.
Lack of hunctional insuhn in diabetes causes the body to relay

much more heavily on fats as an encrgy source, keading to high
circulating level of chaolesteral,

Adrenal glands are located just above each kKidney. Each adrenal
gland 15 composed to an inner porton, the adrenal medalla and

an outer portion the adrenal cortex.

Adrenal medulla produces tao hormones epinephrine and nor
epinephrine in response to stress.

Hormones om the adrenel cortex are all steroods and are
referred 1o collectively as corticosteroids.

Testes are male ponads produce both sperm and male sex
Bortmones.

Testosterone produces both anabolic and androgenic effects in
human males.
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= Cwanes are femals ponads produce both egg and female sex
horimones.

= Placenta an endocrine tizsue release variety of hormones during
pregnancy like HOG and progesterone.

o EXERCISE

1. Encircle the correct choles,

] Which of the llowing statements about hormones 15
IRoOrrect 2
la) They are produced by endocrine glands.
2] They are modified ammoe &cids, peptides or sterood
minlecules.
] They are carried by the crculatory system.
|d| They are used to communicate between different organisms.

- i} Ceortecin and ADH are produced by the and stored in
_ the
-~ lal Hypothalamus; Neurohypophyels

] Adenohypophy=is; Ridneys
o} Adrenal cortex; Adrenal medulls
e [cl] Pastervor putuntary; Anternar piltuibary
lil] Tropike hormones from the anterior pituitary directly affect the
release of which of the following?
|a) Parathyrowd hormone [b) Calcitonin
] Epinephrine [d} Thyroxine
v Which of the following endocrine disorders is fare not correctly
matched with the malfunctioning gland?r

la) Dhabetes — Pancreas b} {xantism — Piturtary
] Gadter — Adrenal medulla [d) Tetany — Parathyroad
vl Which hormone exerts antagonistic action to FTH?
|a) Theyroonn (b} Calcatonin
] Girowith Bormore [} Epinephrirne
vi) Which of the followang are synthesized [bom the amine acid
tyrosine
|a) Epanephrine b} Catecholamines
] Thyraxin () All of the [bllowing

[E—— —-. [ EET—
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vil] If the adrenal cortex were removed, which group of hormonss
would b most affected?
{a} Steroad (i Peptide
] Tropc {d] Amino ackd denved

vili) Which of the following hormones 8 [are) secreted by the
adrenal gland in responss to stress and promote(s) the
synthesis of ghacose from non-carbohyvdrate substrates?

tia) Crlucapon (B Clucocorticouds
ic] Epinephrine {d] Thyroen
%) Which of the following stimulates the contraction of utenne
msc ey
{a) Ueortocin (b Thyrooson
{c] Growth hormone {d) Insulin

x] A distinctive feature of the mechanism of action of thyromd
hormones and sterold hormones is that
{a) These hormones are regulated by feedback loop
(] Thess hormonss bind with specihc receptor profein on the &
plasma membrane of target cells. -
ic] These hormones bind to receptors inside cells : ;-"‘

{d] Target cells react more rapidly to thess hormones than to
locil réepgulatonrs.

2, Write short answers of the following questions;
11 Why hydrophihc hormones néesd secondary messengers?
5] Why hormones are called chemical messengers?
] Why postenor pituitary 18 called neurchypophysis?
Iw] Enhst hormones of antenor pituatary’?
vi Why pancreas 18 called as exocrine and endocrine gland?
vil Why secretions of adrenal comex are called corticosteroads?
vil] [Dhfferentiate between following
la) Hyvpothyroddism and Hyperthyroddizsm
(2] Imzulin and glucagon
ic] Caletonin and Parathyroid hormaones
id] Lipophilic and hvdrophilic hormones
villj Define following termes
|a) Hormones () Goiter [} Thymasin
lcl] G TH =] Atrnal natriuretic hormone [} Envthropoietin

F 6




Chegier 14
Chemlioad Coapd inaniin

3, Write detailed answers of the following guestions:
i| Deline hormone? Describes hormone action with the help of
sultable disagram.

) Explain pitwitary gland their lobes and hormones of pltuitary
sl s,

i) Explain position and physiology of adrenal gland.
v) Degcribe hormones and their functions of other endocrine

tissues,
¥| Describe mechanism ol positive feedback.




