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pitvitary cells

ﬁlﬁﬂfmgﬁ CORTICOTROPHS
LACTOTROPHS

L SECRETE PROLACTIN

# STIMULATES BREAST MILK PRODUCTION
# INHIBITS OVULATION & SPERMATOGENESIS

(ACTH)

* MAKES ADRENAL GLANDS
SECRETE CORTISOL

THYROTROPHS
4 L THYROID STIMULATING
=] HORMONE (TSH)

# MAKES THYROID RELEASE T3 & TY

GONADOTROPHS
L LUTEINIZING HORMONE (LH) &
FOLLICLE-STIMULATING
HORMONE (FSH)

SOMATOTROPHS
L SECRETE GROWTH HORMONE (GH)

# STIMULATES GROWTH & DEVELOPMENT

- ADRENOCORTICOTROPIC HORMONE

Also called hypophysis cerebri. Relatively small- 0.5 gm.
Centrally located at the base of the brain.
* Rests in a saddle-like bony depression (sphenoid) called
hypophyseal fossa of the sella turcica.

¢ Has two lobes: adenohypophysis and

neurohypophysis.
= Adenohypophysis (anterior lobe).

+ Neurchypophysis (posterior lobe).
Adenohypophysis (anterior lobe): « Pars tuberalis. * Pars intermedia. * Pars distalis.
Neurohypophysis (posterior lobe): « Infundibular stalk. « Pars nervosa.

¢ Connected to the brain (hypothalamus) by a
stalk called the infundibulum.
hypothalamus, above it, is Controlling the
secretion of the pituitary hormones by: Inhibitory
and releasing hormons , and secret 2 hormones

(into posterior pituitary) :
POSTERIOR P PR

PITUTARY
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Rituitarylogganogenesis
%‘P WEEK Y -/DEVELOPMENT

ECToDerM

MESODERM
ENDODERM

EMBRYD
% 3 GERM
LATERS

Begins during week 4 of fetal development.

« A thickening of cells in the oral ectoderm form the hypophyseal placode,
which gives rise to Rathke’s pouch, an upward evagination that extends
towards the neural ectoderm.

« A downward extension of the ventral diencephalon forms the posterior lobe
(at the same time). * The two nascent lobes connect to form the composite
structure of the adult pituitary.

« Rathke’s pouch constricts at its base and eventually separates altogether
from the oral epithelium during week 6-8.

Hormone Function

Vasopressinfantidiuretic hormone (ADH)

Oxytocin

A\TuITARY  GLAND GETS
BLoob THRoOVGH &
ARTERIES:

.~ SUPERIOR HYPoPHYSEAL
ARTERY

~TNFERIOR UdPoPWYSEAL
ARTERY =

AFTER DELIWERING OXYGEN,
ELo0D COLLECTS i PiTUITARY

VEINS —» DRAAN WITo HEALEY VENOUS
SIMUSES

+ ACTH acts on adrenal medulla.

+ Hypothalamic releasing hormones reach the pg by
the systemic circulation directly. .

Increases water permeability of renal collecting ducts

Stimulates contraction of mammary gland myoepithelial cells and uterine smooth muscle




Pars tuberalis

+ Small funnel-shaped region
surrounding the infundibulum.

+ Most of the cells of the are
gonadotrophs.

ANTERIOR —}_ s =l A RATHKE'S POUCH

Has a thin fibrous caps@l 3

Chromophils and " ; J
chromophobes. : s !

Chromophils are secret -

aCI0pNINIC

ACIDOPHILS
~ stain dark red -

= semabeiraphs L lactetrophs
CHROMOPHILS il
semalstragin & prolactia
CHTOPLASH stains STRONGLY
BASOPHILS
DARKER = staim purphsh-lhae ~
® g bicalropht. gimadetraphs,
2 thyratrophs

® seerafe
H5H. AGTH, LH. F5H. & TSH
. U

Hormone Chemical Form

Thyrotropin-releasing 3-amino acid peptide

harmone (TRH)

Gonadotropin-releasing 10-amino acid peptide

hormone (GnRH)

14-amino acid peptide

Growth hormone-releasing 40- or 44-amino acid

harmone (GHRH) polypeptides (2 farms)

Dopamine Modified amino acid

Express POMC (pro-
opiomelanocortin) but cleave
it differently from cells in the

pars distalis ((MSH), y-LPH,
and B-endorphin).

o PARS INTERMEDIA

remnant of

Biggest

N\ PosTERIOR

MASSON'S TRICHROME STAIN B Lo

* NUCLE| & BASOPHILIC STRUCTURES = ELUE ‘L
# COLLAGEN = BLUE or GREEN LIGHTER than
the ANTERIOR PITUITARY

* NON-BASOPHILIC CYTOPLASH & RBCs = RED Consists of the pars nervosa and the infundibular stalk «
oes not contain the cells that synthesize its two hormones.
Neurosecretory (Herring) bodies contin either: antidiuretic

hormone (ADH, arginine vasopressin) oxytocin « Carrier

proteins: neurophysin | and Il

Functions

Stimulates release of thyrotropin (TSH)

fromipituitacyitolthyroid

Stimulates the release of both follicle-stimulating hormone (F5H) and luteinizing

hormone {LH)

@ release of both somatotropin (GH) and TSH

Stimulates release of GH

@ release of prolactin (PRL)

Corticotropin-releasing d1-amino acid polypeptide Stimulates synthesis of pro-opiomelanocortin (FOMC) and release of both i-lipotropic

—

T H v R U I D G LA N D * Highly vascular, butterfly-shaped gland surrounding

THYROID
GLAND
L THYROID
HORMONE
s CALCITONIN

the anterior surface of the trachea just below the
larynx ¢ located in the anterior neck and spans C5-T1
vertebrae ¢ Consists of right and left lobes connected
by a narrow isthmus. « Surrounded by a sheath derived
from the pretracheal layer of the deep fascia (
attachment to larynx and the trachea).
Berry ligament!!

Did you know ...

"~ POSTERIOR




Each lobe is pear shaped--- apex being directed
upward--- -- oblique line on the lamina of the thyroid
cartilage. Base lies below at the level of the 4th or 5th
tracheal ring.

. A pyramidal
lobe!!! Is often present, and it projects upward from
the isthmus (band connects it to the HB --- levator
glandulae thyroideae)

*Anterolateral: sternothyroid, the
, the sternohyoid, and the anterior border of the \ / ; o/ i Eﬁ;ﬁw
sternocleidomastoid

I‘ r :sﬂ’u lDEglP- [} L sumﬂ%ﬁ
EXTERNAL . \
CAROTID ERVCACRICIY
ARTERY
A

Posterolateral: carotid sheath with the common carotid artery, the
internal jugular vein, and the Vagus nerve

Posterior: superior and inferior parathyroid glands and the
anastomosis between the superior and inferior thyroid
arteries

if we take isthmus as a (0,0) ===

*Anterior:

LATERAL

Pretracheal
fascia

« Superior: terminal branches of the superior thyroid
arteries anastomose along its upper border
* Posterior:

BLOOD SUPPLY

SUPERIOR

I 1. The superior thyroid artery (ECA), WHNOR ol
IGHT C i ' .
CAROTID ARTERY 71| accompanied by the external laryngeal nerve.
i
= 2. The inferior thyroid artery (TCT) reaches the O N
THYROID IMA ARTERY L= k
T ”,w,, ; posterior border of the gland. The recurrent
¢ ~10% of . ; INFERIOR
RIGHT SUBCLAVIAN ARTERY~45 _ [ANTERIOR SURFACE lar¥ngeal nerve cros§es either in front of 9r THYROID Vel
RIGHT INTERNAL \ [ behind the artery, or it may pass between its
THORACIC ARTERY
BRACHIOCEPHALIC TRUNEK branches.
Acitar 3. The thyroidea ima (BCA), if present, It

the AGRTA Il ; ascends in front of the trachea to the isthmus.

Eervicnt —~_|
CERVICAL ~_L|
CRNGLON

sLymph drains o

Nerve supply : Superior, middle, and

inferior cervical sympathetic p—
CERVICAL

ganglia. The Vagus nerve provides GheLion
the main parasympathetic fibers

INFERIOR
CERVICAL
GANGLION

SYMPATHETIC
INNERVATION

EMBRYOLOGY

Ultimobranchial

diverticular descends inferiorly the thyroid solidifies during . bodies arise from the
to reach its final connects to the S ; Division of the )
migration formin
Sl el destination in the tonguel&2 by th J ; 9 thyroid into right fourth/fifth
frfie? 9 y the the follicular h L h
primitive pharynx neck thvroglossal duct and Left lobes pharyngeal pouches
yrog elements parafollicular c-cellst
eo9)
i By the seventh incomplete obliteration of the duct can
hweek. Thhedt:y;9ld L The thyroglossal lead to abnormailities, including. By the twelfth week
as re'oc ? l' sTina duct degenerates thyroglossal duct cysts, or a pyramidal Functionally mature
destination in the lobe. lingual thyroid!!!!
neck 4.4

£7 ) Bythetenth week




coLLab

A e

CAPSULE # consists of THYROGLOBULIN
E £ THYROID HORMONES

e -
* The parenchyma is composed of millions of rounded
of variable diameter, each with simple epithelium and ¢
¢ Only endocrine gland in which a large

quantity of secretory product is stored. « Storage is outside the cells, in the

colloid of the follicle lumen. « There is sufficient hormone in follicles to supply the|®

body for up to 3 months. ¢

FOLLICULAR CELL

PARAFOLLICULAR CELL (C CELL)

~ PALE-STAINED CELLS
~ GRANULAR CYTOPLASM

AETE CALCITONIN
~ LARGER than

FOLLICULAR CELLS

= WITHIN the FOLLICULAR LINING or
INTERSTITIAL SPACE

Production of thyroid hormone & its control

— TYROSINE
“ RESIDUES

SODIUM- [0DIDE
"~ SYMPORTER

+ The uptake of iodide (30-fold concentration)

10DINE (1)

PENDRIN + lodination of tyrosyl residues (oxidation of iodide)

-

T THYROPEROXIDASE Formation of T3 and T4

10DIDE (1 Endocytosis of iodinated thyroglobulin (lysosomal proteases)

Secretion of T4 and T3

THYROGLOBULIN

The major activities of this process

+ The production of thyroglobulin (140 tyrosyl residues)

® HALF LIFE = 6 - 8 DAYS

3

9

the follicular cells are ready to secrete T3 and T4, they endocytose the thyroglobulin into a vesicle which then fuses with the lysosome.
Here, thyroglobulin is cleaved by proteases, and T3 and T4 are released right into the bloodstream

NEGATIVE FEEDBACK LOOPS AFFECTING
ANTERIOR PITUITARY SECRETION

Relation of A stimulus, low body lemperature,

Thyroid & Pituitary

Stimulalory
Inhibitary

—
—

TEH acts on cells of
the thyroid gland,
Follicular cells are
stimulated 10 release
thyroid hormone TH,

causes the hypothalamus to secrate
Thyrotropin Relaasing Homone (TRH),
which acts on the anterior piuitary.

TRH
Thyrotropic ceds in the
anterior piuitary are

Anlerior
pituitary

detected by the hypothalamus
as it monitors blood temperatune
and inhibits the secretion of TRH
by the hypothalamus. TH alsa
blocks tha interactions of TRH
from the hypothalamus and
anterior pifuitary lo prevent the
formation of TSH

TH stimulates target colls to increase medabolic
D activities, resulling in an increase in basal body
temperature.

Hypothalamus



https://www.osmosis.org/learn/Endocytosis_and_exocytosis

Parathyroid glands

why glands ? cuz they are 4 , embedded in the back of thyroid capsule
Blood supp./Venous D./ Lymph D.: same as thyroid

Superior parathyroid glands . Inferior parathyroid glands

5 many
Derived from the fourth ° Derived from the third secretory
pharyngeal pouch - pharyngeal pouch cells are

replaced

1cm superior to the junction of the within 1-2 cm of the insertion

o with
recurrent laryngeal nerve (RLN), and . of the inferior thyroid artery adipocytes
the inferior thyroid artery. o (>50%) of
% can even I?e found along the the gland in
o aortic arch (16%) older people

Chief cells:

» Manage the secretion of parathyroid hormone (PTH). / [Tt ros)
* Prominent Golgi apparatus and a developed endoplasmic/ == s _
reticulum (synthesis and secretion of the hormone)

* Smaller than the oxyphil cells, they are more abundant. cHier celt

i

! :n?r./"_ pavathyroid hormone (PTH)

Oxyphil cells:

The purpose of these cells is not entirely understood. Larger < ¢ “ -
than the chief cells and seem to increase in number with age | ' |

osteoblast
0] ' s

osteoclast

PTH major
targets:

« Removal of both pairs of the parathyroid gland is extremely
uncommon.

‘https: //quizlet.com/_cek8qv?x=1jqt&i=4golfd




ORGANOGENESIS

l

MELATONIN
| REGULATES our BODY's
CIRCADIAN RHYTHM )

7th-8th wee neuroectoderm

third ventricle

A small, pine cone-shaped organ (5-8 mm by 3-5 mm)
* Also known as the
* Posteriorly from the posterior end of the roof of the
third ventricle of the brain.
* Resides between the thalamic bodies.
e Has a rich blood supply
* Innervated by postganglionic sympathetic nerve
fibers.
* Covered by connective tissue of the pia mater

(septa) ’

histology

Prominent and abundant secretory cells-pinealocytes.
« Slightly basophilic cytoplasm and irregular euchromatic nuclei * Secretory
vesicles, many mitochondria, and long cytoplasmic processes.
* Produce melatonin: a low-molecular-weight, a

* Unmyelinated sympathetic nerve fibers enter the pineal gland and end among

pinealocytes (some form synapses)

astrocytes : elongated nuclei, glial cells
darkly stained , larger , increased in number
with age , found in perivascular areas , No
apparent effect

e The development of the mature gland is seen in the first decade of life.
lincrease in size from birth to about 2 years in age

FUNCTIONS

« Influences the activities of the pituitary gland, the Islets of Langerhans of the pancreas, the parathyroids, the adrenals, and

the gonads.

The pineal secretions, reach their target organs via bloodstream or cerebrospinal fluid.

Their actions are mainly inhibitory.

Directly inhibit the production of hormones or iindirectly inhibit the secretion of releasing factors by the hypothalamus.

Melatonin release is
promoted by
darkness and

inhibited by daylight

. rhythmic changes in
the activity of the
hypothalamus, PG,
and other endocrine
tissues

[} [}
v/ .

The cycle of light and darkness is
detected within the retinas and
transmitted to the pineal via the
retinohypothalamic tract




The pancreatic islets endoderm

the PANCREAS
ENDOCRINE FUNCTIONS

L SECRETES HORMONES
ints BLOODSTREAM

&A= and 5- cells make

INSULIN and GLUCAGON

regulate BLOOD SUGAR LEVELS

0%
€ XOCRINE FUNCTIONS
L> SECRETES ENZYMES

NEUTRALIZE and DIGEST FOOD
inINTESTINES

than the surrounding acinar cells,
Arranged in cords separated by .
Most islet cells are acidophilic or basophilic with fine
cytoplasmic granules. ¢ Active polypeptide-secreting
cells, with secretory granules that vary in size,
morphology, and electron density from cell to cell

~ |SLETS of LANGERHANS
L LIGHTER STAIN & SMALLER CELLS

Are compact spherical or
ovoid masses of endocrine
cells embedded within the

acinar exocrine tissue of the
pancreas. * Most islets are 100-
200 pm in diameter and
contain several hundred cells,
but some have only a few cells.
T

ENDOCRINE

~ ISLETS of LANGERHANS

L LIGHTER STAIN L SMALLER CELLS

FENESTRATED
CAPILLARIES

L 4 MAIN TYPES of CELLS, BUT NOT
EASILY DISTINGUISHED with HZ.E

% BETA CELLS
~ approx. T0% of ISLET
~ SECRETE INSULIN

* ALPHA CELLS
~ SECRETE GLUCAGON

* DELTA CELLS
~ SECRETE SOMATOSTATIN

% PP CELLS scattered and much less abundant

~ SECRETE
PANCREATIC POLYPEPTIDE

more common in islets located within the head

St (NN bo0d glucose content

peripherally

Acts on several tissues to cause entry of glucose into cells and promotes decrease of

Acts on several tissues to make energy stored in glycogen and fat available through

glycogenolysis and lipolysis; increases blood glucose content

Inhibits release of other islet cell hormones through local paracrine action; inhibits

release of GH and TSH in anterior pituitary and HCl secretion by gastric parietal cells

Stimulates activity of gastric chief cells; inhibits bile secretion, pancreatic enzyme

and bicarbonate secretion, and intestinal motility

from flash card num13

https://quizlet.com/_cek8qv?x=1jqt&i=4golfd




Physiology

nervous system & endocrine system have control of our bodies to keep it in
homeostasis .

nervous system has an immediate action & endocrine system has prolonged & delayed
action.

Nervous System Endocrine System

. Neurotransmitters released in Hormones delivered to tissues
Mechanism of Control response to nerve impulses throughout the body by blood

Muscle cells, gland cells, other
neurons

Cells Affected Virtually all body cells

Changes in metabolic activities
whether it was anabolism or
catabolism

Muscular contraction or glandular

Type of action that Results secretial

Seconds to hours or days. It is usually
delayed and takes days “throughout
life*“. But sometimes when in need, it
is immediate and takes seconds to
hours.

Typically, within milliseconds It is

Time to onset of action usually fast

Duration of action Generally briefer Generally longer

Endocrine * No Autocrine Paracrine N e e e

ducts - Sec.rete produces hormone produces hormone are represented

hormones into that affect the thgt offgct the by neurons
blood same cell neighboring cells

Pheromonal : hormones are volatile, and affect nearby individuals

In skeletal muscles; Insulin: stimulates glucose uptake, glycolysis,
glycogenesis, inhibits glycogenolysis, stimulates amino acids uptake,
stimulates protein synthesis, and inhibits protein degradation.




Target cells can change the number of receptors.

- Desensitization The chronic exposure of a cell to a hormone may cause
the cell to become less responsive to that hormone

- homologous desensitization exposure of a cell to a specific hormone
causes a desensitizing effect on the action of the same hormone

- heterologous desensitization exposure of a cell to a specific hormone
causes a desensitizing effect on the action of a different hormone

« Sensitization

Some of the glands produce only hormones while others have other functions
(mixed organs)

effect of hormones

blood circulation | regulate blood pressure by allering cardiac
oulpul, vascular constiriction, ond blood
voluma via the control of waler axcration by
the kidneys :

Iransport of regulale blood plasma concentrations of
subsirates fo glucose, minerals (e.g. sodium, polassium,

lissues (blood calclumi, gases (oxygen, corbon dioxidel,
composihon] blood calls, watar, and hydrogan lons
(pH regulation)

delence agains| regulale Immune system responses, Including
pathogens | leucocyle aclivation, Inflommation, anlibody
production, and lovor




structure of hormones: Proteins , Amino acid derivatives , Steroids

Feedback control Negative feedback reverse the stimulus

positive feedback more stimulus

Hormone-hormone

Substrate-hormone
Mineral-hormone

Neural Control Pain, emotion, sexual excitement, fright, injury, and stress;
all can affect hormone secretion

Strenuous
exercise

Chronotropic Control :duration and timing of
secretion « Oscillating patterns « Pulsatile
patterns ¢ Diurnal rhythm “Sleep-wake
rhythm” « Menstrual rhythm » Seasonal
rhythm < Developmental rhythm

24
E

g9

o™

Receptors Regulation :
Up requlation // Sensitization : Low stimulation causes an increase in the
number and affinity of the receptors.
Down regulation // Desensitization: High stimulation causes a decrease in
the number and affinity of the receptors

Receptors Reqgulation : treatment of Diabetes Meletus
(Type 2) Exercise, good diet, and weight loss

Hormones 1. Thyroxine — Fat cell = No release of FA
i Adrenaline  Thyrox | Adrenaline — Fat cell — Little release of FA

present
hroxine Adrenglifg
ke & Thyroxine + Adrenaline = High release of FA

Fat cells | o
e | m
- ‘—'——-' the effect of one hormone on a target cell
Increased requires a previous or simultaneous
exposure to another hormone




# PROTEIN *

.f /
smus.n‘rss \ ‘ 177 / ?—
v—v—} ADENYLATE —— !]

Hormone receptors

* Cell-surface receptors " — "CVcuAse —
for protein hormones and catecholamines e e B S )
Cannot pass the plasma membrane “ S
Needs second messenger s ' — m SUBOIT
« Cytoplasmic (or nuclear) receptors A J KINASE A
for steroid and amino acid derived hormones ‘ @

. # TRANSFORMS ATP ints
(except catecholamines) ;HEEETEE?O rﬁ&\é%.ﬁ!]cé;grﬁréami 8

Can pass the plasma membrane
* TRIGGERS

CELLULAR

RESPONSE

Cell Surface + Adenylyl cyclase like

Pt . e Cell Surface + Phospholipase C
Angiotensin Il (epithelial cells)

Calitonin * Examples:

Catecholamines ( receptors) . . .
C;r‘!icotrnpin-re!easing hormone (CRH) Anglotensm'll .
Follicle-stimulating hormone (FSH) « Gonadotropin-releasing hormone (GnRH)

i o .  Growth hormone-releasing hormone (GHRH)

Human chorionic gonadotropin (HCG) ; .
Luteinizing hormone (LH) * Thyrotropin releasing hormone

Parathyroid hormone (PTH) . .
Saivathy Oxytocin

Somatostatin « Vasopressin (V1 receptors)

Thyroid-stimulating hormone (TSH) . c
Vasogieissin (VEedeptor, epitheliel cells) Catecholamines (a receptors)

Composed of two parts; each has different embryology, histology and - (s
physiology: :

1. Anterior Pituitary [ Adenohypophysis]

glandular tissue = \\( P

2. Posterior Pituitary [Neurohypophysis] seLL TuRcich = &aﬂ.‘rﬁzﬁ

nervous tissue

Posterior Pituitary Hormones

[1] Oxytocin delivery & milk ejection
[2] Antidiuretic Hormone (ADH) or Vasopressin Water reabsorption & vasoconstriction
Similar in structure (differ in just 2 amino acids)

Synthesized by Nuclei in the Hypothalamus

1. Paraventricular nucleus mainly oxytocin and a little bit of ADH JENY T3 1]

2. The Supraoptic nucleus mainly ADH and a little bit of oxytocin bl S cofl{égé:;ﬁ?:ﬁim.{_.ﬂw,_qg
LACTOTROPMS T

Anterior Pituitary :Not directly connected with the hypothalamus [ oo THYROTROPHS

1. Growth Hormone (GH) Somatotrophs SOMATOTROPHS SURNE

2. Adrenocorticotropic hormone (ACTH) Corticotropes o Mk o

3. Prolactin (PRL) Lactotrophs (Mammotropes) L LUTEIMZING HORHONE (L)

HORMOME (FSH)

4. Thyroid-stimulating hormone (TSH) Thyrotropes
5. Luteinizing hormone (LH) Gonadotrophs

6. follicle-stimulating hormone (FSH) Gonadotrophs
30-40% of the anterior pituitary are somatotrophs that secrete growth hormone while 20% are
corticotropes




pituitary gland hormones - GH

Growth Hormone :
 Secreted by Somatotrophs in the
Anterior Pituitary * Increases the growth
of the cells & the number of cells (which
are capable to grow) « Affects almost
all body cells .
growth hormone (GH), insulin - like
growth factors (IGF-1 and -Il), insulin,
thyroid hormones, Glucocorticoids,
androgens & estrogens contribute to the
growth process in humans . GH & IGF-1
have been implicated as the major
determinants of growth in normal post-
uterine life.

Combination of GH and insulin —
Much growth.

Direct Effects
1. Adipose Tissue Decreases adiposity,
(by increasing lipolysis and decreasing
the glucose uptake)

2. Liver a) Increases RNA synthesis to
increase protein production b) Increases
the rate of protein synthesis c) Increases

Gluconeogenesis d) Stimulate production
of Somatomedins “insulin-like growth
hormones” (IGF)

3. Muscle Tissue a) decrease glucose

uptake. b) increase amino acid uptake.
c¢) increase protein synthesis

Indirect Effects IGF — increase
in organ size and function
(growth)

Metabolic Effects of Growth Hormone 1. Increase the rate of protein
synthesis 2. Increase mobilization of fatty acids from adipose tissue &
increased its oxidation to produce energy 3

: Growth hormone enhances the

body protein, uses up the fatty stores and conserves carbohydrates GH 1
Glu - Insulin | Glu = (normalize the blood glucose level) It also stimulates
beta cells to produce insulin Abnormally high GH — Diabetes
(diabetogenic)

by increase the lipolysis * Fatty

acids concentration increases in body fluids *+ Under the excessive of GH,
great amount of fat is mobilized - effect

+ GH




Factors Affecting The Secretion of GH

Developmental Rhythm « GH
secretion levels are higherin
children than adults with a
peak period during puberty -
GH declines with aging .

Stimulate Growth Hormone
Secretion

?_wd blood glucose
Decreased blood free fatty
Increased bload amino

acids (arginine)
Starvation or fasting,

protein deficiency
Trauma, stress, excitement
Exercise

estosterone, estrogen
Deep sleep (stages Il and IV)
rowth hormone-releasing

hormone

Sleep - wake cycle (diurnal Rhythm)

Inhibit Growth Hormone
Secretion

Increased blood glucose

Increased blood free fatty
acids

Aging

Obesity

Growth hormone inhibitory
hormone (somatostatin)

Growth hormone
(exogenous)

Somatomedins (insulin-like
growth factors)

Increased blood glucose

Increased blood free fatty

Ghrelin
AV .

Control of Food Intake
» Stomach stretch receptors —
. LEPTIN
satlety (LONG TERM SATIETY) (ST|HUE2$:5L:$HG“]

 Leptin — Satiety
« CCK, insulin, = Satiety
 Ghrelin = Hunger

B B

 Panhypopituitarism — | all pituitary hormones

- | ADH — more water secretion — Diabetes insipidus

- | Oxytocin — no clear effects

« | FSH&LH— | Libido + (aspermia, | body hair) in males
(Amenorrhea) in females

« | TSH — 2" hypothyroidism

- | ACTH — adrenal cortex insufficiency

| MSH — pallor




if there is a tumor in all of pituitary gland

HORMRETIC s /

DEFEQS::E GONADOTROPING
o DEFICIENT

A s’ i

‘.--*f

M
ALE_ADULT

DECREASED
,Prmm LIBIDE

DIABETES
AR 'Jl WEEHEA

INSIPIDUS
{LATENT
UNLESS
ADREMAL
CORTICAL

BODY HA |p'
less sex hormones: delayed puberty
CHILD
DELAYED PUBRERTY
(DEFICIENT GROWTH PRECLUDE
EUMUCHOID HABITUS] Lt

HORMOMES
ARE PRESEMT
OR ADMINISTERED)

Fr-u\“ ADUL W }
DEC Il|,nf. ¥

HYPOTH YRE CIDISH

T
ko ACTH
CEFICIENT DEFICIENT

DEHE]!NT 1

less thyr0|d ho

~ ADREMAL
CORTICAL i
T;ummm % I

when the tumor is just in the (anterior ) adeno

anterior pituitary deficiency

Gigantism
all bone will grow rapidly,
height 8-9 feet,10%
hyperglycemia, diabetic,
without treatment there

will be a >
panhypopituitarism (all 'ﬁ | g
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DRENANGIFANE

0L ALDOSTERONE

Glucocorticoid activity

cortisol is very potent
Mineralocorticoid effects

Relative potency
- £

o

aldosterone is much more
potent
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Table 5.4.2 Plasma protein hindilng of
corticosteroids 1 Tt e

Cortisol

Corticosteroid-binding
protein (€BG)

Albumin

CORTISOL  -i3°
* STRESS HORMONE L0

-

%1 GLUCONEOGENESIS S —

»PROTEQLYSIS
“LIPOLYSIS

—MAINTAIN BLOOD PRESSURE
® CATECHOLAMINES - EPINEPHRINE & NOREPINEPHRINE
e NARROWS BLOOD VESSEL LUMEN

—DAMPENS INFLAMMATORY % |[MMUNE RESPONSE
® REDUCE PRODUCTION and RELEASE
of PROSTAGLANDINS and INTERLEUKINS
® INHIBITS PROLIFERATION of T-LYMPHOCYTES

—RECEPTORS PRESENT IN BRAIN

¢ .,l'_tllcoids

Cortisol (very potent,

; l:glucoconicoid activity)

- * Corticosterone (provides about 4 per ¢ : | '
o e S 4 per cent of total o -
- EOJd_::lcllvt[)f', but much less potent than cortisol) e
" -ortisone (synthetic, almost as potent as conisol)
_-.,"Prcdmsonu (synthetie, four time tont ar"gl
(& = Mecthylprednisone (synthetic,
\* Dexamethasone (synthetic,

decounts for about 95§ per ccntlol." all

S A8 potent as cortisol)
live times as potent as cortisol)

0 LiMmaR AR matan 1
) Limes as potent as cortisol)
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Renal corpuscle

Alferent i
arleriole
capsule

Filtration from blood
plasma into nephron

Etlarant
darleriole

Androgens & Estrogens

« dehydroepiandrosterone
 androstenedione

* Testosterone
* Dihydrotestosterone (the strongest)

 Estradiol

* Estrone
 Estriol

thyroid
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fand

THYROID GLAND

FOLLICLES
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TRIODOTHYRONINE (T )

THYROXINE (T,)

A al lomerular ™, 3
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o Tubular reabsorption ©| i
- Trom fluid into blood E

Androgens Function

* In males = Secondary
sexual characteristics &
Spermatogenesis

In — pubic &
axillary hair, libido

Adrenal androgens are more
important in females
because in males, they are
secreted also by the testes




Once iodide is in the colloid, it undergoes oxidation with the

COLLOID enzyme thyroperoxidase, which changes it into an iodine
THYROGLOBULIN atom.

4

TYROSINE It’s then attached to tyrosine amino acid residues which are
O O L7 RESIDUES

o
Q) [

found throughout thyroglobulin.

This process is called iodination.

THYROPEROXIDASE : : T
LODINE (1) Some tyrosine residues are bound by only one iodine, whereas

others are bound by two iodine atoms, yielding
T monoiodotyrosine or MIT, and diiodotyrosine or DIT,

O THYROPEROXIDASE respectively.
I

Al These molecules are then linked together by thyroperoxidase.

THYROGLOBULIN
Linking one MIT with one DIT creates T3, Pkl
while linking two DIT molecules creates

T4 - and both T3 and T4 remain bound to

MONOIODOTYROSINE

thyroglobulin. DO /-x .
THYROFPEROXIDASE [BIT)

You see - thyroglobulin basically serves el sz Hl

as a peptide that stores these hormones
on it in the colloid, until it’s ready to be
used. T4 is created in greater amounts
than T3.

Once released from the thyroid gland, T3 and
T4 enter the blood and bind to circulating % BIND 4o PLASMA PROTEINS :
plasma proteins - the most important one ~ THYROXINE BINDING GLOBULIN (TBG)
being thyroxine binding globulin or TBG, but Z TRANSTHYRETIN
they also bind to albumin and transthyretin.
* BOUND —> NOT BIOLOGICALLY ACTIVE

Bound T3 and T4 acts like a reservoir of

) . . . * UNBOUND —> BIOLOGICALLY ACTIVE
hormone that’s not biologically active. o oo o T, } PICKED UP by CELLS

‘oo T, in the BODY

In fact, only a small amount of T3 and T4 will
travel unbound in the blood - about 0.02% of g
T4 and 0.5% of T3 - and this fraction is i
biologically active, which means that this is =S
what gets picked up by virtually every cell in
the body.
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from slide num 18
https://quizlet.com/_cek8qv?x=1jqt&i=4golfd

good luck




