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Adrenal Gland éi_lfs
» Topof thekidney(suprarenalgland)

* Pyramidgland
* cortex

granulosamineralocorticoids aldosterone mainly controlling Na+
fasciculata(biggestLayer) glucocorticoids __; cortisol

Reticularisandrogens (weak androgens)

Adrenal medulla(neuraltissue) catecholamines

-—> Mechanism of secretion of Zona granulosa
this mechanism is known as renin- angiotensin-aldosteron mechanism

Lowblood pressure (strong stimulus for aldosteron secretion)

Inthe kidney,Renin(Juxtaglomerularcells)

Liver plasmaproteinenzyme(angiotensinogen)
Renin(enzyme)convertangiotensinogen,angiotensinone

Lung angiotensin converted enzyme( A.C.E) , angiotensin one into
two

low blood pressure --> reduced blood pressure in kidneys --> secretes renin --> renin
cleaves angiotensinogen which is secreted by the liver to --> angiotensin 1 -->
angiotensin | is metabolized by ACE from the lung to angiotensin II

Angiotensintwo bindsto Greceptor coupled protein, G stimulatory
protein —>convert GDPinto GTP activate adenlytae cyclase which
convert ATPintocAmp activates Proteinkinase P.K.A (the strongest

'amrglluesr)tricular nucleus corticotropicreleasinghormone(CRH)is

fromhypothalamus travels to anterior pituitaryreleases ACTH
adrenocorticotropichormone (weakest stimuliinstress conditions)

,the same pathway of angiotensintwo
aldosteron JLyddiic dila ACTH i dif yilaizy ylnila Ly


https://youtu.be/HZhz-7Grux0

Steroid hormone synthesis

Cholesterol —> pregnenolone —>progesterone by 21- hydroxylase —> 11-
deoxy corticosterone —>corticosterone —> Aldosterone(the second
stimulus)

» P.K.Aphosphorylatingeachenzymeineachstep (of formation of
aldosterone)

» Lowsodium(hyponatremia)orhighpotassium(hyperkalemia)level
intheblood is also astimulatory signal of aldosteron formation
(weak to moderate stimulus for aldosterone secretion 2nd stimulus)

= Inhibitors
* Blood pressure high 1 -->causes production of atrial natriuretic
peptide
Atrial natriuretic peptide ( strongest) activate Ginhibitory pathway
whichresultinK effluxleadto-—> (hyperpolarization), alter the
enzymatic activity (inhibition)
= Effect of aldosterone
Bind to Trans cortin ( corticosteroid binding globulin) or albumin reach

distal convoluted tubules, enter Inside the cell bind with receptor
activate gene sequence->transcription mRNA translation proteins Very
slowaction

? water soluble hormones have more rapid onser of action than lipipd
soluble hormones aslipid soluble hormones play theirroleongenelevel

? ?aldosteroneislipid soluble

«*? Overall effect

Plugthreedifferenttypesof proteinintothe cellmembrane

1. Sodium potassium pump establishgradient 3Na-out/2k(in
utilizing ATP )

2.More pumps for sodiuminthe luminalmembrane fromthefiltrates

intotheblood Na(l ) 0
In Blood a(increase /
k (decrease) ‘


https://www.msc-mu.com/file_download?id=13135

3.Potassiumfromtheblood excreted throughdistal convoluted tubules
« Increasebloodvolume -->duetoNaretention(osmolarity) E]D
« Increaseblood pressure->(the finaloutcome) %
anothermechanismforincreasing blood pressureisbytheactionof =
angiotensinl, which causesvasoconstrictionandincreaseintotalpreipheral
resistance-->highb.p
sodiumgetintothe cell fromdistal convulated tubule
?Na—> moveintothecell—>gotoblood —> 4 Nalevelintheblood(theorigin
stimulus hereislowsodiumlevel)we fixthe problem
? K —>exereted and go withurine —> ¥ lowpotassiumlevelintheblood
whenNaincreaseintheblood,the water follows the sodium—> 1 the
volume oftheblood —> % blood pressure
« thestimulus hereislowblood pressure( Angiotensin) we fixthe problem
‘ANP isinhibiting aldosterone frombeingreleased—>the stimulus of ANP
ishighblood percent

Hyperaldosteronism OSMosIs

* Primary:Conn's syndrome (adenoma) of zona granulosa,genetic, idiopathic.
Lowrenin highaldosterone-->reninis decreased due to negative feedback
» Secondary: chroniclowof blood pressure
(congestionof heartdisease), cirrhosis. High aldosterone and Renin
Insufficiency of adrenalgland
-->thereisnonegaticefeedback effect of aldosteroneonreninasthe cause of
hyperaldosteronism (highblood pressure)is still active or nottreated
cause:hypokalemia, hypernatremia, hypertention, alkalosis
- Addison'sdiseaselow cortisol ( manifestation)
e Autoimmuneortumor
e Hyperkalemia
» Darkpigmentationalphamelanocyte

o Oppositeof cortisol excess


https://www.msc-mu.com/file_download?id=13134
https://youtu.be/JBfkGNr01V8

Mechanism of secretion of cortisol LISIJ
= Paraventricular nucleus (of hypothalamus)secret corticotropinreleasing

hormone CRH —>hypophyseal systemto anterior pituitary gland which
secreteinthebloodadrenocorticotropic hormone(strongest stimulator)

stimulate the zonafaseculata

=ACTHbind to Gproteincoupledreceptors —>activate Gstimulatory
proteinbind GTPwhichstimulate Adenylate cyclaseconvert ATPtoc.AMP
activteproteinkinase AP.K.A(phosphorylating different kinds of protein)

Steroid hormones
= Cholesterolis the basicunittomakesteroidhormonesnotDNAor mRNA
orproteins
= Cholesterol —>pregnenolone —>progesterone —>17-hydroxy
progesteroneby21-Hydroxylase 11-->deoxy cortisol —> cortisol
P.K.Aphosphorylating different enzymesinvolved within enzymatic
reactionstimulate

Effe ct o.l.- cortisol cortisol prepares the body for

=25% of cortisolbind toalbumin fight orjgggiht
= 75%bind to cortico steroid binding globulin (trans Courtin)
=» onmusclesandbones: Muscleandbone(Proteincatabolism)5-6mm
(normalthickness of compactbone)40 mgprednisone /[day [year.1/5 of
contactbone( thethickness of compactbone,becomesonlyaboutlmm
after conteneues cortisoladminestration)

« Bindsintracellularreceptors activate —> specificgene...->make:

. Proteasesbreakthepeptidebond(forproteininmuscle)

« Releasing Aminoacidsintoblood

« Aminoacids traveltoliver

V/


https://youtu.be/rk2b3X6CU4w

=»>on Adipocyte
Triglycerides willbe brokeninto glycerol and fatty acids(glycerol toliver,
Fatty acid chains utilized by muscles orredistributed indifferent part of the
body)
"> onliver (hyperglycemia); increase insulin from pancreas
duetogluconeogenesis activation fromglycerol and amino acids.
« Gluconeogenesis Glycerol, amino acids, lactic acids (from skeletal muscles
fatty acids and converted toglucose
<Glycogenesis(converting glucoseinto glycogen)Direct effect of cotisol
< Glycogenolysis (breaking glycogeninto glucose ) by stimulating
adrenergicreceptorsintheliver-->increases their sensitivity toreleased
epineohrine and nor-epinephrineindirect effect norepinephrencausing
=) Tunica media of Smooth muscle(increase the sensitivity of adrenergic
receptor)
Sensitivity of adrenergicreceptors amplify the effect of norepinephrine
(cortisolincreases the sensitivity of adrenergicreceptors)
? the overall effect(vasocontractionandincreaseblood pressure)
= inimmune system
®inhibiting of :
« Basophiles(histamine (verypotentinallergic), leukotriene,
< prostaglandins)
Lymphocytes (interleukins, cytokines) Monocytes (interleukins, Cytokines)

Secretion of cortisol

Hypoglycemia -->enhances secretion of cortisolandleads to:
1. Glycogenolysis (indirectly) glycogenolysis whichincreases sensitivity
toNE
2. Gluconeogenesis

3.Glycogenesis (direct) g)
secretion of cortisol occures primarly during stress while epinephrineisreleased C

=
duringactive stress @D


https://www.msc-mu.com/file_download?id=13137

long termstress(chronic stress)>1or2min Traumaor starvationor

emotionalleads to enhance secretion of cortisol whichleads to

1.Vasocontraction(increaseblood pressure)

2.Proteincatabolism

3.Depressionof immune system
High cortisol causes

« Negativefeedbackeffectonhypothalamus(CRH)lead to 3

« Negativefeedback effect onanterior pituitarygland (ACTH)

Low cortisol e

« HighCRHand ACTH E‘O
Cushing Excess cortisol

normallaboratory testfor cortisollevel reveals that blood and urine

conc.is<2mg/dl

normal

1. iImg Dexamethasone suppression 2mg blood Urine free 24hrs <2mg

2.2mgdexpositive>2mg

3.

ACTHIlow adrenal tumor(benignor malignant) ACTH high pituitaryor

Ectopic

4.8mgDEXA

Pituitary suppression Cushingdisease

Ectopicnot suppresstumors


https://www.msc-mu.com/file_download?id=13136

howtotestcortisollevels

1-1mg of dexamethasaneis administered to patient

-->if bothblood and urine cortisol levels are still<2mg

-->the patientis normal

OR

-->if blood cortisollevels become MORE THAN 2mg

-->the patientrequires moreinvestigation

2-2mgof dexamethasaneis administered to patient -->bydefultblood
conc.is MORETHAN 2mg

—>ACTHis tested

--.low-->means that thereis adrenaltumor

-->high-->means thaitis either pituitary or ectopic caused require
furthertest-->8 mgof dexamethasone administered to patients
—> |[FACTHid suppressed thenits a pituitary TUMOR

-->if ACTHis not suppresseditmeansthatthereis anectopiccause
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