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Parathyroid Gland
       Introduction
· Partially embedded in posterior surface of the lateral lobes of thyroid gland, are round masses of tissue
· Usually one superior & one inferior gland attached to each lateral lobe, total is four in number
· It contains two types of epithelial cells: more numerous chief/principal  cells & less numerous oxyphil cells 
· Chief cells produce Parathyroid hormone (PTH) or Parathormone
· Role of oxyphil cells is unknown , but helps in identification of  parathyroid gland histologically
Parathyroid hormone
· It is the major regulator of the levels of calcium, magnesium & phosphate ions in the blood.
· PTH increase the number & activity of osteoclasts results in elevated bone resorption which release ionic Ca2+ & HPO4+ into the blood
· PTH also acts on Kidneys, it slows the rate at which calcium & magnesium are lost from blood into urine, secondly it increases the loss of phosphate ion from blood into urine ( as more is lost in urine than is gained from bones)
· Third effect is on kidneys to promote formation of calcitriol (active form of vitamin D), which increases the absorption of calcium. Magnesium & phosphate from gastro intestinal tract.

        Control
Blood calcium level directly controls the secretion of both calcitonin and parathyroid hormone via negative feedback loops
1. A higher than normal level of calcium in blood stimulates parafollicular cells of thyroid glands to release more calcitonin
2. Calcitonin inhibits the activity of osteoclasts which decrease the blood calcium level
3. A lower calcium level in blood stimulates chief cells to release more PTH
4. PTH promotes resorption of bone extracellular matrix, which release calcium into blood and slows loss of calcium in the urine, raising blood level of calcium
5. [image: C:\Users\HP\Pictures\Screenshots\Screenshot (39).png]PTH stimulates kidneys to synthesize calcitriol, which stimulates increased absorption of calcium in the GI tract
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Adrenal Glands
Introduction
·  Paired glands, lies superior to each kidney in the retroperitoneal space and have flattened pyramidal shape
· During embryonic develpoment, they differentiate into 2 structurally & functionally distinct regions a large peripherally located cortex (80-90%) and small adrenal medulla
· A connective tissue capsule covers the gland
· They produce steriod hormones that are essential for life
· They produce 3 catecholamines-norepinephrine, epinephrine & small amount of dopamine

[bookmark: _GoBack]Adrenal cortex:
· It is subdivided into 3 zones each of which secretes different hormones
· The outer zone is connective tissue capsule, zona glomerulosa. Its cells are closely pacakged and are arranged into columns, secretes hormone called mineralocorticoids effects mineral homeostasis
· The middle zone or zons fasciculata, widest of three zones and consists of cells arranged in long, straight columns, secretes mainly glucocorticoids effects glucose homeostasis
· Inner zone, the zona reticularis are arranged cords, synthesise small amount of weak androgens, have masulinizing effects

[image: C:\Users\HP\Pictures\Screenshots\Screenshot (43).png]
Mineralocorticoids:
· Aldosterone is the major mineralocorticoid, rgulates homeostasis of 2 mineral ions-namely, sodium  & potassium ions & helps adjust BP & blodd volume.
· Promotes excretion of hydrogen ion in urine
· The renin-angiotensin-aldosterone/RAA pathway controls secretion of aldosterone
1. Dehydration, sodium deficiency or hemorrhage stimulate/initiate renin-angiotensin-aldosterone pathway
2. These conditions cause decrese in blood volume
3. Decreased blood volume leads to decreased blood pressure
4. Lowered blood pressure stimulates kidneys called juxtaglomerular cells to secrete enzyme renin
5. Renin converts angiotensinogen  into angiotensinI
6. Angiotensin-converting enzyme (ACE) converts angiotensin I into hormone angiotensin II
7. Angiotensin II stimulates adrenal cortex to secrete aldosterone
8. Aldosterone in kidneys imcreases reabsorption of sodium, which causes reabsorption of water by osmosis also increase the secretion of potassium & hydrogen ion
9. With increased water reabsorption by kidneys, blood vol increases
10. As Blood vol increases, BP increases to normal
11. Angiotensin II stimulates contraction of smooth muscle in walls of arterioles. Vasoconstriction of arterioles increase BP & thus helps raise BP to normal
[image: C:\Users\HP\Pictures\Screenshots\Screenshot (44).png]     Glucocorticoids
· Glucocorticoids include cortisol (90%), corticosterone & cortisone
· Control of glucocorticoids secretion via negative feedback control
1. Low blood levels of glucorticoids, mainly cortisol stimulate neurosecretory cells in hypothalmus  to secrete corticotropin-releasing hormone (CRH)
2. CRH promotes release of ACTH from anterior pitutiary
3. ACTH stimulates glucocorticoid secretion
Effects of glucocorticoids:-
· Protein breakdown: It increase the rate of protein breakdown, mainly in muscle fibres. The amino acids are used for protein synthesis or ATP 
Production
· Glucose formation: Liver cells convert certain amino acids or lactic acid to glucose
· Lipolysis: It stimulates break down of triglyserides & release of fatty acids from adipose tissue 
· Resistance to stress: liver cells provide tissue with source of ATP to combat a range of stresses
· Anti-infflamatory effects: Inhibit WBC which participate in inflammatory responses, retards tissue repair and wound healing
· Depression of immune responses: it depresses immune response therefore are prescribed for organ transplant recipients.
[image: C:\Users\HP\Pictures\Screenshots\Screenshot (45).png]
          Androgens
· In both males & females adrenal cortex secretes weak androgens called dehydroepiandrosterone (DHEA)
· In males their effect is insignificant & in females promotes libido and converted into estrogens

Adrenal Medulla
· Chromaffin cells produce epinephrine(80%) & norepinephrine(20%)
· Intensifies sympathetic responses, in stressful situations & during exercise.
· Hormones augment fight-or-flight response by increasing heart rate, output of the heart, increases BP & also increases blood flow to heart, liver, skeletal muscles, dilate airways to the lungs & increase blood levels


[image: C:\Users\HP\Pictures\Screenshots\Screenshot (47).png]
image3.png
Find on page

adrenal glan

200t < > Optiomsv

638 cuAprER 13 + e ENDOCRINE SYSTEM

Ccuccxromr
1. Hows secretion of arthyrod hermone requited?
1. Inwhat ways ar thescions o TH and el
st ow rethy diferents

18.9 Adrenal Glands

®onicenve
+ e thecation,hstloay, hormonas and uncons
of e crens gancs

T i el g o suprarenlgands o of which s
saperortocach Kideyinthe tmpeonea space (151150,
v Pt pyraidal shape. 1 an aduf,each el gand
35 cn n g, 2.3 i i Wi, and a e e 1 e
ik, wilh 4 s o 355 , ool Ralf s s i Durng
enieyeic declopment i il gals difsntte o o
Suctully and fuctonalydsintrgioo: 3 e periperally
Jocatod adrenal cortex, comprsing 50-90% f e s, nd 4
sl cenaly o drenal medull 3111 5 150 A con-
aoctive s capale covns he pland. The adrral sand, ke
eyt had, v ighy vascalai

e adenal o prodcesseoid bormones that e s
i o e, Compit o of adeaccorical hormones eas o
desth due 0 delyation and chclye mbalnce i 3 (v
days 03wk, s bomone replacoment therapy e
promply. The adrenal el roduces (e caiccolamine
ormones—nocpinphine, cpisphrine, 2 sl anount of
dopanie.

Adronal Cortex
The adenalcorte i sbividd no e 700, cach of wlich
secrtes iffent bormones (12 1150 The ot o, st
decp 1o o connctive e capuae, s the 100 lomeru
(gl mor 01,0 zona bl glomeral. e bl T e,
hich s coely packed s rangd i sbeccalcusers and
ached colunas, e omones called mieralocotcods
i 30 KGRt Koyok) because ey afctminea b
i The midde oac,or 2o fascialata (5" 01A s
Jascicu- e b, i the widst of the thre o and
consists ofcllsarad n o, strght coames. The cls of
e o skl sccrte ity gucocoricids (sl k0
KOR ko), prmaily consol, s named hesauss they afect

[ —— -
O et s e ot e e e

Porepneghiing and epinepine.

736X





image4.png
Find on page

adrenal glan

200t < > Optiomsv

155 AoRENAL GLANDS 630

— Copee
ADENA ConTEX

fe—
i

ZomEAscELAN

[ —
R pR———

o st The el of the fer 70, he 1o et
laris 0 AR i, il etk aanged b
in o, Theysyesie sl st of ek androgens .
o, storid b at v mascalinzing s,

Minesocortcods

Nbdserone DS e o) i e o minerscoricos. I

e et o v inc sy od

jons (Na') and potassiam jons (K*)—and helps adjust blood

e ond e, Adoicos 4 s

oot 1 he i s ol o e e by o

e o (oot i w35 hih s

inClaper 2

Contoto AtdseroneSecreion

11 enin gt adsterns (RAA) pathesy (R i

0o TN ook oot oo e 11

Ly ——
ey Ry, N dey, o b

© T conton cae s dc b vl

© Decrned ot e s o e bod s

P ——————
e, e oy e

© Moot eminth o .

© Rein comers angotensinogen ' j¢-01ca SIN-0j), 3
s protcinprodoced by te e, o nglatensi

1 ko contining increased el of agitensi | circulaies
o body.

© s o flows though capillics, ity those of the
ungs, the caryme angiotensin comertng enzyme (ACE)
ot angtnsin | o the hoone angltensn 11,

© o el of ampotensia I ncrass.

O Asgiotesin I stimuaies o adronal cories o secrl ido

) o coniia incessd vels o aboserone il o
hekideys

@ 10 the lney, aboseons ncreases ebsception of Na',
i in o s eaborption of e by oSS As 3
sl s waor s ot o i Adosroe o sl
hekidneys 0 ot sreion of K and 11 i e e

© Wi ncreasd wate asoion by the Kideys bod vl

@ As o vlume e, Bood pressr s ool

© Aagitensin I als stmulates comacion of st scle:
n e walls o aerioles. The rsuling vasocomsirton of
1o ariiols nceacs o presare and (s helps e
o presare o ol

CHAPTER




image5.png
Find on page

adrenal glan

200t < > Optiomsv

640 cuapreR 13 + e ENDOCRINE SYSTEM

igur 1816 Rt b e s e i . (5]
e o

@ dostarne el reuiat bocd volume,bood presure, n
O pan.
g
oo

0 ey ¥

o 0 i
g =

h

S )

Lungs (AGE - angiotonsin- "

e

[ Y s ——r——r—

@ sitos ngiens T, s sl of sosrone e
v —————)
k. A e nthe o K. e s hcppose et

Glacocoricoids
The placsconicid, which ulale metabls and resistace
s, nclode cortol (KOR ;o callo bdrocortsone)

coricosterone (e KOS e x), 4 cortisne. (KOR &

) OFthose e bormones scrid by th o s,

consol s b most abundant,ceounin o bout 955 of gl
Concoid sty

[ A———

1. Prten breakdown, Glucocrticois e the e of -
i tcakdown, iy sl ers,ad s e e
Tiertion of Ao scds o the biodsrcan. The amine
s may b s by body el o synhesis of e prokins
o for TP prodction.

2. Glacose formaton. On stimulion by hococoricuids, e
s maycomer i amin i or a3k 0 e,
ich ncaons and oter el ca e o ATP prodocton
Suchcovesion of  substance ot £ycopen or anths
mooaclurkeints hcose s called gluconeogeness (100
K100 N 015,

v of i

and what ar s argt s n aach cas?

3. Liptpi, Glocscoticoid sl lplyss (1 POL 5,
o rakdown o rlycerdes ad e offy i o
alipose e ot b,

. Resisanceto stress. Glucocodticcids wor in many s o
provide rsistancs o s The adional shcoss suppliod
Ty th v ol provides s with  eady souro of ATP
0 conbal 2 range of stesses, iluding cxerse, fsing.
g, tempecai cxencs, bigh e, oo, nfoc
tion, ey, rauma, and discse. Becanse lacocsicoids
mike o vl more sensive o otber pormones tat
case vasoconsicon,they s lod prsure. This et
okt e 0 v i casof severe bood s, Which
cases o prssar 0 dop

S Antilammatoy et G it whie biond
s Gt i in oy responses. Unforumail,
ookl ko ead s g, 3 s, ey dow
‘wound ealin. Albongh bish doses cacaso severe el
ancs, pcocortcoids v ery el n e et of
o oy disceles s 3 ernaid .

 Depresion of immune responses. g doses of v
ok oprss v s o s reson, lcocort
o ar prscibod for orpan sptant rocipients o el
(e eection by he e sysien.




image6.png
Find on page

adrenal glan

200t < > Optiomsv

642 cuAprER 13 + e ENDOCRINE SYSTEM

Adronal Modulla

The oo egion of (o il plad, i adrenal medull, s 2
modiid sympubeic pangion o the om0 ersos e
ANS). 1 dvelops from s same eyt 35 ol kb
Sympaicic anglia, bt s ol ichack s, o chsters
arond fnp bood vessels. R tha rlesing. 4 cwrotars
miler, he el of he dl ool e homones. The
hormons. procing o1, e hromattnclls (KRO ma
chrom. - color.-affn - affaty orse iz 15150 ar
et by sy prgasglionc puros of the ANS. Be
Cae the ANS cxerts et ot ovr he chromain e,
ormons ks can ccur very iy

"Th o o oo synesizd byt el modala
ar epinephrine ey NEF i) nrepinephrine (NE). s
calld adienaline and soadsenaline, esecively The chat
i col f he el el sl 3n eyl ot of
{hese borcaes—about 8% piepline ad 0% ncxcpiept
it The borones of the el el ity sympahatic
esponscs thatccarn ctorpats o the body.

ContrlofSecrtion o Epinephrine
and Norepinsphrine

In sl sttons and during exercise, mplses from e
ypotbaans stimiie sympaiheic preganghonc nrons,
‘which in tarn stimuate the chromaifin cels 1o secete ot
cohrine and noreincphrine. These (wo hormonss grally
augimeat the gt or it fesponse hat you learnd shout i
Cliapies 15, By icreasing heart i and fore of coniracto,

cpiephvine and porepineptrine incrase the output of the
e, whichcreasesblood pressar. They o fcreas bood
flow i the heart v, skeletal muscles, and adipose s
it siays ot ungs, a0 ncesse bood el of gl
cose and fay acid.

bl 15 summarze the bormones prodicd by te il
s, coneol o e scrton, nd el peicipal actios

cuscrromr
Vo dothe kel cotex and srens medulls
compare i reard o eaton and histoloay?
1. o scrtion of sl conekhormones regted?
20 How e schenal mels relted 1ot atonomic
nervoussstams

18.10 Pancreatic Islets

®onccrive
e theocation,hstcloy, hormones, and fuctons
ofhe pancreat it

The pancress pun — a;-creas — st s ot 0 cadorioe
o and ancxoerine land. Wo discus s cadocin uncions
et and ncino i cxocrie fuctons in Chiper 2 i h coer.
s f e digesive sy A flonedorg hat messues st
13515 cm (546 1) i Jngh, the puncras i loced in the
cure of th duodenum, the s pat o the sl mestine, and
consist of  head. by, and il (3¢ 15152, Roaghly
995 o tho xocin ol f the pares o aanged i s

‘Summary of Adrenal Gland Hormones

AORNALCORTEX HORMONES
Mot sty o) s o K o skl oo bl o s s .
o o s o i . fery
L
o o ol o () ot AT o et i e e s,
btk o bl o s Smton e e s
ety
Aocgers iy ETp———— st m oty o e s b
pricici ——— e e oot il e
mzons . [ e—
AORALMDUALA HORMONES
Cpmepin s roepophi o Syt o s ke b ol syl o e
vl b, ke o vy (9

B




image1.png
185 PARATHYROD GLANDS 635

Summary of Thyroid Gland Hormones

R — St eyt ek
T Goin) o eemene (TRID, hich it o
roldbomnes s st e (151 o

G =

Cakdnin (D rom

ety

£

=

“Tile 116 summariesthe hormones produced by he thyroid
land,comrol o thes screion, and thes riciyal actions.

(‘11 ‘Explain how biood levels of TyTy, TSH, and TRH would.
oot oty
oy ot oo o e oo,

13 Ve v s S

15, Wiatao the physilogica ffcts of th tyrokd
homones?

18.8 Parathyroid Glands

®owscnive
Descrbethelocaton,histology,hormene,and functers:
oftheparsthyro gancs.

Pasally cmbecdnn he ostrir suface of e lateral oesof
1 hyroid land e sveral smal, ound mases of s caled
he parathyroid lands (para- — beside). Tach s a 135 of
about 40 me (004 2. Usually, one superior and one infrior
parathyeod plnd ar aached 1 cach ltral thyrod lobe (17
e 15159, for ol of four.

Mictoscoical, the pathyro glands conn two Kinds of
epitheial cell (Fgore 1813, ). The more numerous cells,

P
e, e, i 151

st s e o Byl
R kb e I e

T —
Bl b it .

[ ———
i e of o sy s TP
i e b cbce kst
;e ey o cone
byt ot v .

Lo ot ol G5 ed 1RO by i
n by s ke e
S i e e

callod chiecelloprincipal cls, e parathyrold hormone
PTHD, o cled prathormone. The fuction of the oer ind
ofcll,called a oxyphil cell, is s known n  pormal paray-
roid pland. Howeve, s prescace clearly helps o identfy he
parahyro pland hisilogically due 0 urique st charc-
fernics. Turthermore, in 3 cancer of the persthyrord lans, oxy-
phil el secret excss PT

Parathyroid Hormone

Parathyroid hosmone i the major regultor o the levelsof ca-
cium (C™), magocsium (M), and phosphate (TPO ) ions
0 he lood. The specifc cton ofPTT s Lo ncrese the aum-
er o acivity of oseoclsts. The esull i cevated bone e
rpion, which relases o calcum (C4™*) and phosphates
(PO ) ot the bood. PTH also cts on the idacys. Firs, it
sows therte ot wich Ca* a0 My ar ot from blood o
he urine. Sccond, it ncreass lossof HPO,'from blood o
the urine. Because more HPO, i lost n (he uine than s
gsine from the s, PTH decrases lood PO lev s
ncressesblood Ca* and My levels. A thind ffectof PTH on
he Kidneys i to promose formaton of the hormone caeitriol
("5 TRI-0, he active form of vitamin D. Caleitiol, also
cnown s 1,25 didroxyitamin D, incrasesthe rat of C

1

CHAPTER




image2.png
636 GIAPTER 18~ THE ENDOGNE SYSTEM

Figuure 18.13  Locaton, blood suppy, and histology of the parathyroid slancs.
@ The parathyrod lands, normallyfour n number,are ambedded  the psterio surfaceof the thyrold gland.
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