Ihe EndocrinerSystem




Endogcrine &lands

e Glands that sectrete theirproducts
(HORNMONES)ntorextracelltlarspaces
around cells: e hormones then enter

mtoe therbloodstream by diffising imto
the capillaries located mext to the

glands:




Glands and Organs of the

EndogctineSystem

e Hypothalamus e [’ineal

o Pituitary e Thalamus
e [hyroid e [Kidneys
e [Parathyroid e [iver

e Thymus e Stomach

o [Pancreas o [LUngs
e Adrenal ® leart

e Gonads e Small Intestine

— Testes e Skin

— Ovaries e Placenta
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Hormone Eunction

e Regulates chemicalland Velume of the
body s internal’environment

e Regrilatesimetabolismand enersy.
balance

e Regtilates contraction of cardiac and
smoothy muscle

e Regulates certain activities of the
Immune system




e Maintains homeostasis,despite
emergency environmentalinterruptions

— Infection - trauma - starvation
— dehydration —hemornrhage

— emotional stressy = temperature extremes

e [Plays arele i normel orow it and
sequential’ development

o Contributes to the'process of
reproduction




Hormones

e Secretions of the endocrine glands

e Linter thebloodstieamiand have an
effect on a tanget cell) tissue, or organ

e Over 50 ditferent hormoenes

e Viost only: attect atiew,, specitic types of
cells




Endocrine@Glandstand Iihe
FHormones ey Secrete




Pituitany Gland
(ESPopiyEiE)

e Often called thie mastergland because it

secretes hormones that contrel other
endocrine glands

e Structurally: divided intortwo parts:

o Antenior Pittitany Gland
(Adenohypophysis)

e Posterior Pituitary Gland

(Neurohypophysis)




Pituitary Gland
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Pituitary Gland
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Human Growth Hormone
(hGHE)ferSematottopin

e 'he most abtindant anterior pittitary
hormone

e Stimuilates growthi ot body: cells

e Stimurlates proteinisyntnesis

e [nhibits protein breakdown
e Stimulates lipolysis (fat breakdown)

e [nhibits the use offglucose as a fuel for
metabolism




Thyroid Stimulating
Hormon e Sk

e Also called Thyrotropin

e [niluences thie body simetabolic rate

o Stimulates the secretion of:
— 5 - Thiiod othyronine
— 14 - Thyroxine




Adrenoconticotropic
Hotmone (AT

o Controls therproductioniand secretion
of glucocorticords by the'cortex of the
adrenalielands




Thyroid Glandgilormones

e I'he thyroid gland s located just below:
the larymxe withiits lobes lying on either
Side of thetrachea

o [heright andileftlobes ate connected to
each other by the7sthiis

e T'he only gland that'can store its
secretory productin large quantities

— normally about a_ 100, day supply




Thyseid Gland

hyroid glanc
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Thyroid Gland
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Thyroid Hormones

e Thyroxine{(14)
— Contains 4 iodine atems

— Normally: secreted in greater quantity:

— Viost 1s)converted to IS by the iemoval of
an iodine atom




Actions of the Thyroid
Hormones (I3;and T4)

e Regulates oxygenutilization and basal
metabolic rate
e Regtlates cellular metabolism

lincreases  protein synthesis
Increases lipolysis

Increases glucose; tise i AT production

e Works in conjunction with WGH to
regulate growth and development
catecholamines

e Enhances the actions of




Adrenal (Suprarenal) Glands
and I ormenes

e Glands located superiorto each Kidney;:

e Structurally dividedintortwo regions

o Adrenal Cortex

— Outerregion
— Viakes uip thermajority ot the gland

e Adrenal Medulla
— The imner portionfofithe gland




Adrenal,Glands
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Adrenal Gortex




Glucocerticoids

e regulatesimetabolisim
e influences resistance to,stress

e Cortisol (Hydrocontisone)

— makes tp1 9577, ot gliicoconticoids

— primaiy rolensthat ot gliconecogenesis
synthesisiof glticose and glycogen in theliver

— promotes normalimetabolisim
— provides resistance to stress
— acts as anti-intflammatory compounds

e regulated by the secretion ot ACTH




Adrenal Medulla

e [nner regioniot theradrenal glands

o Contains two) sets off heormoene
producing cells

o Under the direct control of the
Autonomic Nerwouls System (AINIS)

— Formone production and release can occur
almost immediately




Adrenal Medulla
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Hormones of the
Adrenal Medulla

e Ipinephrineand Norepinephrine
(Adrenaline and Noradrenaline)

— Vigkes uprover sl of the secretions irom
theradrenal medulla

— Responsibletor ther Figlit o7 Elighit”
rESponse

— Helps the body coperwith stress




Actions of Epinephrine and
Norepinephritie

— Increases heartrate

— [ncreases blood pressuie

— [ncreases heatt contractility

— constricts blood vessels

— INCreases respiratory: tate

— dilates respiratory passageways
— increases, blood stigai levels

— stimulates cellula@metabolism

— increases efficieney, 6f muscular
contractions




Pancreas

e A flattened oblong organiocated just
posterionand slightlyinterionr to the
Stomach

e [5'bothran endocrime andiexoctine glancd

e [he endocnine tisste ot the pancieas is
called the Pancrentic Islets ox'Islets of
I.angerhamns
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Cell Types of the

Isletsofal angerhans
e Alpha Cellst='secrete Gltcagon

— raises bloodistigar

e Beta Cells - secrete Insulin

— lowers blood stigar




Alpha Cells
-Sectetes) Glucagon-
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Glucagoen

e [ncreases blood stigar when it falls
below: normal ranges

e Viain target tisste s the liver

® Accelerates the conversion ot glycogen
mto glticosel(elycogenolysis)

e Promotes the formation of glucose from

lacticracid' (lactate)iand certain amino
acids (gluconeogenesis)

® Suppresses appetite




BetadCells
=Secretes Insulin=

18.T09b




Insulin

e Decreases blood! glticoselevels if it gets
toohigh

® Acce

the b

erates the transter ot glilcose o
podintorthe body sicells

e Acce

erates the'conversion ot glticose to

glycogen (glycogenesis)

e Accelerates the entry of amino acids
into cells and the symthesis of proteins




e Accelerates the conversion of glucose or
other nutrientsyinto) fattysacids
(lipogenesis)

e [nhibits glycogenolysis

e [hibits gliiconeogenesis

e Primarily mtltuenced by blood glucose
levels

e Alseintiuenced by increased levels ot
certain aminoe acids and hormoenes

— hGH and ACTH stimulate Insulin release




18 Low blood glucose
(hypoglycemia) (hyperglycemia)

-8 High blood glucose

Blood Glucosep e Sl e e
Regulation

e [nsulin
—~ I 51
DeC eeies OOd GLUCAGON INSULIN
Glucose \ .
e Glucagon acts on 9 Insulin acts on various
h:‘apatacytes body cells to:
(liver cells} to: » accelerate facilitated
= convert glycogen diffusion of glucose
into glucose into cells
® GIUCagOH (glycogenolysis) » speed conversion of
= form glucose from glucose into glycogen .
lactic acid and (glycogenesis)
— |ncreases Blood certain amino acids e increase uptake of |
(gluconeogenesis) amino acids and increase |
protein synthesis !
Glucose i, = speed synthesis of fatty |
I“aiSES bIDD-d gII..IGGSE L] SIO'W QIUGO”EGQQ“E‘Sls |
level to normal "'r '
i o Blood glucose level falls
v |
@) 11 blood glucose @) it blood glucose continues
~ __ _continues to rise, to fall, hypoglycemia _~

hyperglycemia inhibits inhibits release of insulin
release of glucagon
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Metabolic Diseases and
Disorders of the Endocrine

Systein




DPwiarfisim

e Caused by alayposecretion of hGE
during; the growthveans
— Slow: bone growth

— [Ipiplhyseal plates close betore normal
herghtisireached

— Other organs of thebody may also tiail to
grow and develop

e Treatment requires ddministration ot
hGH during childhood




Dwa¥fism




Gigantism

e Caused by thelhypersecretion of hGE
dtming childhood

— Abnormaliincrease i bone lengthrand size
of other organs

e I'he person is\veny tallwithmermal
body: proportions




| |
i i

De-Fen Yao 7~ 9"

Robert Wadlow 8’ 3”-




Acriomegaly

e Caused by thelhypersecretion of hGE
diming adulthood

e \Viay: belcatsed by steroid and hGkEtse
— Bones of hands, feet, and skull thicken
— yelids, lips, and tongie enlarge
— Skin thickens and'develops furrows




Acromfiegaly




Cretinism

e Caused by hyposecretionof thyroid
hormones during tetal development

— Exhibits dwariism becatse the skeleton
tails te grow,

— [ndividualsiare tsuallysseverely mentally
retarded

— Retarded sexual development
— Usually have a yellowish skin color




Cretinism




Myxedema

e Caused by hypothyroidism duting the
adult years

e Causes facial tissue te swell and ook
ULty

o About o times more common intemales
o Other symptoms inclde:
— bradycardia —low body temperature
— lethargy = muscle weakness
— dry skin and hair =easily gains weight
— sensitivity to cold 4 hypersensitive to drugs




Myxédema




Graves'aDisease

e Caused by-hyperthyroeidism

e An autormmumne disorder
— [ncreased metabolism - heat intolerance
= ncreased sweating = [SEMnAI
—weight 1oss = nenvousness
— tremors of hands

e Viay have a slightly*enlarged thyroid
gland (goiter)

e Causes the eyes to'protrude
(exophthalmos)




Graves’@Disease




Metabolic malfunction
that arises from a lack of:
msulin or the mabilityfor
cells torecognize it.

[nsulinistimulatesttlie
liver totiormi glycogen
trom' glucose amd mhibits
conyersion of non-
carbohydrates imto
glucose. It also assists
glucose in crossing some
cell membranes (cardiac
muscle, adipose tissue,
and resting skeletal

Copyright © The McGraw-Hill Companies, Inc. Permission required lor reproduction or display.




Diabetes mellitus

e Blood sugar'cencentration rises and the
excess is dumped by the Kidneys.

o Glucose-stanved cellsituserproteins, for energy
CAUSING LISSULES Lo WaSLe away.

— [Drop i weight, himgerincreases), slow: healing,
grow thi stops i children, exhiatistion.

— Changesin fat metabolism catse tatty acids amnd
ketones to accumuilatein thetblood, lowenng the

pHL

— Dehydration and acidosis can harm brain cells,
cause disorientation jcome, and eventually death.




Diabetessmellitus

o Type I (instlimdependent orjivenile)
— Usually betorerage 20.

— Immune system destroys the beta cells of the
pancreas.

— Insulinimnjections several times perday:
s ype Il (non-instulin=dependent or mattrity-
onset)
— Insulinis produiced, bt the body: cannot recognize
it
— Usually atter age 40!
— Can be controlled with diet.
* Blood-glucose levels'muist be monitored daily.

11 R .
¢ Non-treatment causes coronary heart disease,
peripheral nerve damage, and retinal damage..




DiabetessMellitus

e A groupiot diserdersithatieadsto an
elevation ofi blood' glticose
(hyperglycemia)

& Symptomsimclucdes

— polyiutia ~ polydipsia
— polyphagia ~ gllicosuTiE

o I'wo lypes or Categories of Diabetes

— Type I Diabetes “nstlin Dependent
Diabetes Mellitus{(IDDM)

— Type II Diabetes = Non Insulin Dependent
Diabetes Mellitus (NIDDM)




Type LDiabetesy(1DIDM)

e Pancreas does not prodiice msulin due
to thie destruction of betarcellsim the
[Slets ot lLangerhans

o Requires regulaminjections of imsulin to
prevent death

e Viost commonly develops in
individuals younger than 20 years old

(Juvenile Onset Dinbetes Mellitus)
e Appears to be an autoimmune disorder




Type 11 Diabetesy(NIDDM)

o Also called Muaturity Onset Diabetes

e Vituch more common typeiof Diabetes! (over
907 ot Dialyetes, cases)

e Viost often occurs in mdividuals over 40) bt
seeing more oftenmnow: inrchildren

o Most mdividuals are overweight or clinically
obese

e Blood glucose levelsican usually be controlled
by medications, dietyéexercise, and weight
loss and control




Complicatiens)from Diabetes

e atherosclerosis

® heart disease

e peripheralivasculandisease
® severe Kidney dameage

o Glatuicoma and/ or blindness
& gangrene

e ketoacidosis

e weight loss

e neuropathy




Treatments forlDiabetes

o Regularinsulininjections

o Artificial pancreas

e [ransplantation of therpancreas

e transplantation ot clustersiof islet cells
e [njection of tetalislet cells




