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AAUTOCRINE SiIGNALING

Extracellular
signmnal

Y Receptor

T arge!t sites on same cell

PARACRINE SiGNALING
= 3
- e @
- =
Secretory cell Adjacent target cell
ENDOCRINE SiGNALING
% Blood vessel

Hormone secretion into
blood by endocrine gland
Distant target cells 1 O

05/05/1444



#)09Y § ¥y e

Exocrine glands

Endocrine glands

Exocytosis

Secretory
tissue

i lon transport
Exocytosis W

Acinus

Endocrine
tissue "~ Reabsorption

Vesicles

Secretion
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Endocrine
system

Pineal gland

Ovary

(in female)

Testicle
(in male)

Hypothalamus

Pituitary gland

parathyroid
glands

Placenta

(durin
pregnancy

Va
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Table 11.1 | A Partial Listing of the Endocnne Glands

FOr TESTOOOCHON Of SSgiry.

Endoctlne Gland
Adipose tissue

Adrenal cortex

Adrenal medulia

Heart

Hypothalamus

Small intestine

Islets of Langerhans
(pancreas)

Kidneys

Liver
Ovaries

Parathyroid glands
Pineal gland

Pituitary, anterior

Pituitary, posterior

Skin
Stomach

Testes

Thymus
Thyroid gland

Leptin
Glucocorticoids
Aldosterone

Epinephrine

Atrial natriuretic hormone

Releasing and inhibiting

hormones

Secretin and
cholecystokinin

Insulin
Glucagon
Erythropoietin
Somatomedins

Estradiol-178 and
progesterone

Parathyroid hormone
Melatonin

Trophic hormones

Antidiuretic hormone
Oxytocin

1.25-Dihydroxyvitamin D,

Gastrin

Testosterone

Thymopoietin
Thyroxine (T,) and

triiodothyronine (T,):

calcitonin

Primary Target Organs
Hypothalamus

Liver and muscles

Kidneys

Heart, bronchioles, and blood vessels
Kidneys

Anterior pituitary
Stomach, liver, and pancreas

Many organs

Liver and adipose tissue
Bone marrow

Cartilage

Female reproductive tract and
mammary glands

Bone, small intestine, and kidneys

Hypothalamus and anterior pituitary

Endocrine glands and other organs

Kidneys and blood vessels
Uterus and mammary glands

Small intestine

Stomach

Prostate, seminal vesicles, and other
organs

Lymph ncdes
Most organs

Primary Effects
Suppresses appetite

Glucocorticoids influence glucose metabolism:;
aldosterone promotes Na“® retention, K*
excretion

Causes adrenergic stimulation
Promotes excretion of Na~ in the urine

Regulates secretion of anterior pituitary
hormones

Inhibits gastric motility and stimulates bile and
pancreatic juice secretion

Insulin promotes cellular uptake of glucose
and formation of glycogen and fat; glucagon
stimulates hydrolysis of glycogen and fat

Stimulates red blood cell production
Stimulates cell division and growth

Maintains structure of reproductive tract and
promotes secondary sex characteristics

Increases Ca’" concentration in blocod
Affects secretion of gonadotrophic hormones

Stimulates growth and development of target
organs; stimulates secretion of other
hormones

Antidiuretic hormone promotes water retention
and vasoconstriction; oxytocin stimulates
contraction of uterus and mammary
secretory units

Stimulates absorption of Ca?"
Stimulates acid secretion

Stimulates secondary sexual development

Stimulates white blood cell production

Thyroxine and triicdothyronine promote
growth and development and stimulate basal
rate of cell respiration (basal metabolic rate
or BMR); calcitonin may participate in the
regulation of blood Ca?" ilevels

U9y DAL
9 M)
lproo 08
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Table 45.1 Major Human Endocrine Glands and Some of Their Hormones (continued)

Gland

Hormone

Chemical Class

Representative
Actions

Regulated By

Pancreas

Insulin

Glucagon

Protein

Protein

Lowers blood glucose level

Raises blood glucose level

Glucose in blood
Glucose in blood

Adrenal glands
Adrenal medulla

Adrenal cortex

Epinephrine and
norepinephrine

Glucocorticoids

Mineralocorticoids

Amines

Steroids
Steroids

Raise blood glucose level;
increase metabolic activities;
constrict certain blood vessels

Raise blood glucose level

Promote reabsorption of Na™
and excretion of K* in kidneys

Nervous system

ACTH

K* in blood;
angiotensin 1l

Androgens

Estrogens

Progestins

Steroids

Steroids

Steroids

Support sperm formation;
promote development and
maintenance of male
secondary sex characteristics

Stimulate uterine lining

growth; promote development
and maintenance of female
secondary sex characteristics

Promote uterine lining growth

FSH and LH

FSH and LH

FSH and LH

Pineal gland

Melatonin

Amine

Involved in biological rhythms

Light/dark cycles

05/05/1444




Major Human Endocrine Glands and Some of Their Hormones
(Hypothalamus-Parathyroid glands)

Gland

Hormone

Chemical Class

Representative Actions

Regulated By

Hypothalamus

Pituitary gland
Postenor pitustary
(releases neuro-
hormones made in
hypothalamazs)

ANCTiOr patuitary

Thyroid gland

Parathyroid glands

&
&

Hormones relcased from the posternior pituitary and
hormones that regulate the antenor pituitary (sec below)

Oxytocmn

Antidiurctic hormone
(ADH)

Growth hormone (GH)
Prolactuin (PRL)

Follicle-stimulating
hormone (FSH)

Luteinizing hormone
(LH)

Thyrosd-stimulaing
hormone (TSH)

Adrenocorticotropec
hormone (ACTH)
Triodothyronune (T )
and thyroxine (T,)

Calcunonin

Parathyrosd hormone
(PTHD)

Peptide
Pepeide
Frowein
Frotein
(.l\ Coproicin
< v‘\ CoproteIn
Glycoprotein

Pepride

Amanc
Pepticde

Peptide

Stimuiates contraction of
uterus and mammary gland cells

Promotes retention of water
by kidoeys

Stimulates growth (especually
bones) and mctabolic funcions

Stmulates milk production
and secretion

Stimulates production ol
ova and sperm

Stimulates ovarics and testes
Stimulates thyroid gland

stimulates adrenal conex
10 s&CIcic glll\\\\\!ll\uids

Sttmlate and maintain
mictabolic processes

Lowers blood calaum evel

Ratses blood calcium kevel

Nervous system
Waer/salt balance

Hypothalamic
hormones

Hypothalamic
hormmones

Hypothalamic
hormoncs

Hypothalamic
hormones

Thyroxine in blood;
hypothalamic hormones

Glucocoricoids;
hypothalamic hormones

ISH

Calcium in blood

Calcium in blood




es That Act in Digestion*

SITE OF STIMULUS FOR
HORMONE PRODUCTION PRODUCTION TARGET ORGAN ACTIVITY

Cholecystokinin (CCK) Duodenal Fatty chyme (also partially Stomach
mucosa digested proteins)

Inhibits stomach’s secretory activity

Liver/pancreas = Potentiates secretin’s actions on these
organs

Pancreas = Increases output of enzyme-rich pancreatic
juice

Gallbladder Stimulates organ to contract and expel

stored bile

Hepatopancreatic Relaxes sphincter to allow entry of bile and
sphincter pancreatic juice into duodenum

Inhibits HCIl production (minor effect)
Stimulates insulin release

Gastric inhibitory Duodenal Fatty chyme Stomach
peptide (GIP) (or mucosa
glucose-dependent

Pancreas (beta

insulinotropic peptide) cells)
Gastrin Stomach Food (particularly Stomach (parietal = Increases HCI secretion
mucosa partially digested cells) = = = < =
(G cells) Brofeins)in stomach Stimulates gastric emptying (minor effect)
(chemical stimulation); Small intestine = Stimulates contraction of intestinal muscle

acetylcholine released by

= lleocecal valve
nerve fibers

Relaxes ileocecal valve

Large intestine Stimulates mass movements

Histamine Stomach Food in stomach Stomach
mucosa

Activates parietal cells to release HCI

Intestinal gastrin Duodenal Acidic and partially Stomach

mucosa digested foods in

Stimulates gastric glands and motility

duodenum
Motilin Duodenal Fasting; periodic release Proximal » Stimulates migrating motor complex
mucosa every 1¥2-2 hours by duodenum

neural stimuli

Duodenal Acidic chyme (also Stomach Inhibits gastric gland secretion and gastric
mucosa partially digested proteins motility during gastric phase of secretion

andiats) Pancreas = Increases output of pancreatic juice rich in
bicarbonate ions; potentiates CCK's action
Liver = Increases bile output
Serotonin Stomach Food in stomach Stomach ~ Causes contraction of stomach muscle

mucosa

Somatostatin Stomach Food in stomach; Stomach = Inhibits gastric secretion of all products
mucosa; stimulation by S o
duodenal sympathetic nerve fibers Babareas inhibits secretion
mucosa Small intestine = Inhibits Gl blood flow; thus inhibits
intestinal absorption
Gallbladder and = Inhibits contraction and bile release

liver

Vasoactive intestinal Enteric Chyme containing Small intestine Stimulates buffer secretion

peptide (VIP) neurons partially digested foods

Dilates intestinal capillaries
Relaxes intestinal smooth muscle
Pancreas Increases secretion

Inhibits acid secretion

Stomach

*Except for somatostatin, all of these polypeptides also stimulate the growth (particularly of the mucosa) of the organs they affect.

© 2013 Poarson Education. Inc.



Steroid Hormones Peptide Hormones

Bound to carmier prodeins NOT bound to camer
prolemns

SLOW - requires DNA FAST - rapid signal
'[:-inu:ll.ng nnid c:l‘mn._:t.'s In gene transduction via protein
Iranscrplion conformational change

SLOW i.urEi:rL'.y:n'u:q,:-r' FAST = due to enzymahc
hormones since they are hreakdown
mostly protein-bound

Va
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TABLE 7-1

Synthesis and storage
Release from parent cell
Transport in blood
Half-life

Location of receptor

Response to receptor-
ligand binding

General target
response

Examples

w90 L.Z))).IS)

PEPTIDE HORMONES STEROID HORMONES

Made in advance;
stored in secretory
vesicles

Synthesized on demand
from precursors

Exocytosis Simple diffusion

Bound to carrier
proteins

Dissolved in plasma

Short Long

Cell membrane Cytoplasm or nucleus;
some have membrane

receptors also

Activation of second
messenger systems;
may activate genes

Activation of genes
for transcription and
translation; may have
nongenomic actions

Induction of new pro-
tein synthesis

Modification of existing
proteins and induction
of new protein synthesis

Insulin, parathyroid
hormone

Estrogen, androgens,
cortisol

Comparison of Peptide, Steroid, and Amino Acid-Derived Hormones

—— TYROSINE DERIVATIVES ———

Catecholamines

Made in advance;
stored in secretory
vesicles

Exocytosis

Dissolved in plasma

Short

Cell membrane

Activation of second
messenger systems

Modification of ex-
isting proteins

Epinephrine, norepi-
nephrine

Thyroid Hormones

Made in advance;
precursor stored in
secretory vesicles

Simple diffusion

Bound to carrier
proteins

Long

Nucleus

Activation of genes
for transcription
and translation

Induction of new
protein synthesis

Thyroxine (T,)

05/05/1444




Synthesis

Storage

Solubility

Receptors

Examples

Synthesised as prohormones,
requiring further processing
(e.g. cleavage) to activate

Steroid

Synthesised in a series of
reactions from cholesterol

Amino acid derivative

Synthesised from the
amino acid tyrosine

Stored in vesicles
(regulatory secretion)

Released immediately
(constitutive secretion)

Stored before release
(storage mechanism varies)

Most are polar and water soluble,
can travel freely in the blood

Generally non-polar and require
carrier proteins to travel in blood

Some are polar (adrenaline),
others must be protein-bound

Bind receptors on cell membrane
and transduce signal via the use
of second messenger systems

Bind to intracellular receptors to
change gene expression directly

Adrenaline acts on membrane
receptors, while thyroid hormones
act directly on nuclear receptors

Often fast onset transient changes
in protein activity, though gene
expression changes can occur

Alterations in gene expression;
slower onset but longer duration
than peptide hormones

Adrenaline functions like peptides,
thyroid hormones function in a
similar manner to steroids

Insulin, glucagon, prolactin, ACTH,
gastrin parathyroid hormone

Cortisol, aldosterone, estrogen,
progesterone, testosterone

Adrenaline, thyroxin,
triiodothyronine

05/05/1444




Nonsteroid hormone
(first messenger)

¥ Target cen

Activates
'-\spoeiﬂc enzyme

——

-~ @
ﬂ“‘ | 20
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| Plasma I

Hormone

o

Hormone/
receptor
complex

Ribosome

J

Protein
synthesis

Activated

Cytoplasm

Nucleus

Complexes with
DNA to modify its
function

21
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STEROID VS PEPTIDE HORMONES

a. Steroid Hormone Response b. Monsteroid Hormone Response

& Steroid hormone Tlrgnt cell “ Nonsteroid
] hormone Target cell
Receptor l |
\ protein Protein ﬂvnthams — *“i"* 5 Receptor protein Product
FIIIFFD

j i Activated ﬂnwme—-&_I
Elamld rEu:aptnr (or other protein] 'I_’

[ o e

—
~ria B Secondary messengears
Mucleus

Starting substance
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Infundibular stalk
Pars nervo 84




Posterior Lobe Anterior Lobe
(Neurohypophysis) (Adenohypophysis)

Newaisoairy cel i’\ — Nourosscmiory cob

24
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: : ” - '.' v - b
1 3 .A /4— '_’-.;_T-"—?‘;:é xons to
e A primary

/_//,, capillaries

Hormones

F;ﬁmary
capillaries

Portal venules

Pituitary stalk

Postenor pituitary

N\\

Hypophyseal

s
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Hypothalamus
Hypothalamic neurons

AS
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§ The Posterior Pituitary

Nuclei of hypothalamus

Paraventricular nucleus
Supraoptic
nucleus

Optic
chiasm

Third ventricle of brain

Floor of hypothalamus

Median
eminence
Hypothalamo-
hypophyseal - Neurohypophysis
tract
Stalk

Posterior
lobe

Adenohypophysis-

—

Oxytocin ADH

1 l

Uterine muscles Kidney tubules
Mammary glands

27
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Paraventricular nucleus
(produces oxytocin)

Supraoptic nucleus
(produces ADH)

Optic chiasm

Hypothalamic-hypophyseal
tract

Superior hypophyseal artery

Hypophyseal portal veins
Anterior pituitary
Hypophyseal vein

Secondary plexus of the
hypothalamic-hypophyseal
portal system

Hypophyseal vein

Posterior pituitary
INnfundibulum

Pars nervosa
(With axons storing
oxytocin and ADH)

Hypothalamus

Infundibulum
Primary plexus of the
hypothalamic-hypophysea
portal system

Hypophyseal veins

Posterior pituitary

Inferior hypophyseal
artery

Va
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Anterior Pituita Gland

Blood

vessel

Releasing
hormones
from

hypothalamus

Neurosecretory

Endocrine cells
of thhe anterior
pituitary

Pituitary hormones

o

|

Thyroida

v R

Growth Prolactin Endor-
hormone (PRL) phins

(GH) ‘
Entire Pain

N the
Drain

29
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Hypothalamic
Hypothalamus

Infundibular stalk

Capillary
portal system

Growth " 4 'r) ﬂosterior
hormone (GH) ® pituitary

AT N0 . ¢ e fr—
LS . Z ez ol ¢
E \ : ) ) - = A A5, R 2 ( {f : //"5
3 g B 7 Q) g Antidiuretic = -

Adrenocorticotropic dusay N2 ho
cortex hormone (ACTH) ' " o '

Thyroid-
stimulati
hormone ('?gH)

Gonadotropic
hormones

(FSH and LH)
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FLAT PEG

F: FSH - follicle stimulating hormone
L: LH — luteinizing hormone

. ACTH - adrenocorticotropic hormone #

T2 TSH — thyroid stimulating hormone
P: PRL — prolactin

E: endorphins

G: GH — growth hormone

aq e
) E LS .
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WD U dug i 0Ac

Epiglottis
Hyoid bone

Larynx
(thyroid cartilage)

Pyramidal lobe

Thyroid _
| ] ” \
glang » - Lateral lobe

Isthmus of
thyroid gland

Trachea

AyurVAID:
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___— Thyroid gland
Isthmus

Left lobe

Follicle

4\

FoMcumuﬂf”’/,’#

cell

;%
AU /
AU

\
\
H0X

Parafollicular
cell (C cell)

A“

capillary

Red blood—— |
cell

33
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O\ - Thyroxine

Hypothalamus .~ hormone
(T,)

Thyroid gland

O Triiodothyronine
hormone

(T3)

-

o 4
Pituitary gland

Calcitonin

34
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Thyroid Follicular Epithelial Cell | IO S VTSI O Y

porfocenoed by Thyroid Peroxidaso

!

!
- . ‘ a= p— MIT ()| MIT
yrogiobulin ——’ yroglobulin
.
loding Active =
Transport
I 2

I —— | =D |,

oarw sdvage hoe Logdmp
NIT a2 DY MIT st DY

o ty Thnvond
TATI refoaes Porvzadase

irto corodsihion

74 11 aMIT
(4 2 1 T4 azn
3 - (—— L rid! @ ol ] .
Procossad
TS 3 T ; ‘

Thyrog obudin
\ Endocytosis

\ Processed Thyrogobedin Lysoasomal Degradation
\ and relaase of T4, T3 MIT, and DIT
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Thyroid Hormones Function

E Act on nearly every cell in the body

W Regulates metabolism

“increase glucose metabolism

“increase protein synthesis

“Increase oxygen consumption (blood pressure, heart rate)
" Regulates growth and tissue differentiation

“ Digestion

W Reproduction

“ Bone growth

W Muscle tone

“ Development of nerve cells

36
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Hypothalamic-Pituitary-Thyroid Axis

Hypothalamic releasing factors
TRH: thyrotropin releasing hormane

Pitultary trophic hormones
TSH: thyreld stimulating hormone

Thyrold hormones
13: trlodothyroning
Td: thyroxdne

Hypothalamus

W G
o |

Pituitary

466
“

Thyroid

W

Negative
feedback
from T4

Or Nicky Keay.
’6‘ k ! ”:u:}quv«wmw

Inhibitory
feedback

— Hypothalamus

TRH

Anterior

Pituitary

Ii .

Inhibitory
feedback

37
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S Sl S)low

Disorders of the Thyroid Gland

« Goiter is enlargement of thyroid gland
- Simple goiter
« Adenomatous or nodular goiter
e Hypothyroidism
- Infantile hypothyroidism (cretinism)
« Myxedema

e Hyperthyroidism The Goiters
- Graves disease N pithetiam 2 C e
« Thyroid storm loctin sl THE

A rrc}] yI‘Oiditi s Goitrogen § PTU effect F:mg?
« Hashimoto disecase Colloid-filled follicles 2 DeQuervair's

"lIdiopathic" nodular goter

s* Hypothyroidism (Hashimoto’s disease, A - s Fibrous tissue ?
GOiter) and naplastic ce Riedel's

Cancen

*s* Hyperthyroidism (Graves’ disease)
05/05/1444



Thyroid disorders

Causes of hyperthyroidism

a) Overproduction of thyroid hormones
a) Grave’s disease
b) TSH secreting pituitary adenomas
¢) Multi nodular goiter

b) Leaking thyroid hormone due to thyroid destruction
a) Lymphocytic thyroiditis
b) Sub acute thyroiditis
¢) Radiation

¢) Drugs
a) Thyroid replacement drugs

b) Amiodarone
¢) lodinated radio contrast agents

d) Metastatic thyroid carcinoma

05/05/1444



Extreme Tiredness/Lethargy/ Sparse Eyebrows
Lack of Stamina/Motivation Especially outer ends
Memory Loss/"Brain Fog' Swelling of the Face
Depression _
Mood Swings Especially alzomnl tycis . .
Hearing Loss Changes at the back of - 9 ) . ’ 49 4L
the Eye (at Fundus Oculi) -,
- Wasting of Tongue ; \lw‘“lu&mls
Weight Listless, dull to look Eyes Cean 942 x‘;ij | kY
Gain ~ Hoarseness l | —  GM¥s> 9
g , | | oﬁ);dj als
‘Slﬁ ?L\J' 6.)).» —) | .’
: ; Rapid Heart o od | — s 8 58
‘ Rate with &
weak force T
3pm ‘ of contraction — — 4]
Au3g s SAE | : 3539 ysl3ol-

crash / Slow Thinking usb o3lasl @ | gn:io{gsb--

Slow Pulse S 59050 loyws Jasd sac-
Broken a' d Rate 39 gangss Uﬁﬁo L':.>I-

)

210

05/05/1444



Jlo 5 359 45
5198 pille
0SS 130295 B g5
S g b gl 33 JSdio
A«
|30 Cuigdls «

0y gl by 10w (g3 2 Ul oS o 2.8 o

41

05/05/1444




..l;:;;_s;rtig;?:iqalsrr1£h‘:jL9;5::LuJ|_31'tﬂksnn15 ISZAa:blia?gdﬁl

Thyroid gland

Lowers Ca?**
levels in blood

Inhibits Ca?*
absorption by
the intestines

Inhibits Ca?* reabsorption
in the kidney (excreted
in the urine)

iy

O

Promotes
deposition
of Ca?** into

~ bones (inhibits
-

osteoclasts and

stimulates osteoblasts)

Va
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—_

Parathyroid

Parathyroid
hormone

© vV

§
‘£
) 54
S

Mobilization of

Ca”" from bone
© Lineage

w90 L.Z))).IS)

Reabsorption of Ca="
iNn renal tubules

Excetion of P 043'

T Absorption of Ca?Z"
from intestine
mediated by calcitriol

K

be

44
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¥_PTH
—-—> Cat+
Calcitonin

intestine




The adrenal glands (also known

as suprarenal glands) are

endocrine glands that produce a . | . Adrenal Gland Regions

Adrenal Cortex

variety of hormones including il Gl ’ Adrenal Medula

adrenaline and the steroids

aldosterone and cortisol.
Adrenal Cortex Zones

Zona Reticularis
, ‘ — Zona Fascuculata
=1 Zona Glomerulosa

.o:c

They are found above the kidneys.

Each gland has an

outer cortex which produces steroid

hormones and an inner medulla.

0 Lineage
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Adrenal Gland Cross Sections

Transverse Section Microscopic Section

/ 47
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dU)bi 0L c.SLpg.o)g.&

S | Stimulates Cotien

80% of the Weigh‘1

Zona glomerulosa |mmPp Mineralocorticoids
15%

Aldosterone

' Glucocorticoids
Zona fasciculata
78% Androgens

Estrogen

Medulla B “=|Zona Reticulari ' o
20% of the weight 7% Mineralocorticoids

Catecholamine
@ Epinephrine

- Narepinephrine Adrenal Gland Hormone
@ Dopamine ~ _
labpedia.net 48
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ACTH effect on Adrenal Gland

Overproduction = Cushing’s syndrome
Adrenal cortex Cortisol <

Adrenal corte

Underproduction = Addison’s syndrome

‘ Stimulate pmducc Aldosterone

Progesterone

Estrogen

labpedia.net
49
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Stress

y Adrenal
Adrenal ). medulla
gland == /

N . Adrenal Nerve

cortex Hypothalamus

Releasing hormone

Spinal cord | 4 ‘, Nerve \ Anterior pituitary
(cross section) cell ‘ Blood vessel

- ‘ * ./ = Adrenal cortex
ACTH \\ 3

~J: Epinephrine and Mineralocorticoids . , ° o, >° 22 oo Glucocorticoids
°/° norepinephrine r_'o‘_._.'/ *x-

‘Short-term stres:  response Long-term stress response

increased blood glucose 1. Retention of sodium 1. Proteins and fats
. Increased blood pressure ions and water by broken down and
. Increased breathing rate kidneys converted to glucose,
. Increased metabolic rate 2. Increased blood leading to increased

blood glucose
. Change in blood-flow patterns, leading volume arid blood am

to increased alertness and decreased pressure . :)n;"s":nerseiztee;‘ may
digestive and kidney activity PP 5 O

Copyright © 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved. 05/05/1444




STRESS RESPONSE

Pituitary gland

Adrenocorticotropic @ @&
hormone (ACTH) 22

>
; Adrenal
- X gland
{ \

Fast o
breathing Adrenaline « : Cortisol

- ey -
& 0 1 :

\ \ &
o . e
~

Converts glycogen Increased Tunnel Acceleration Digestion
to glucose blood pressure vision of heart rate slows down

Sweating
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Sympathetic nervous system

Sympathetic nervous

system

Medulla

Adrenaline

Noradrenaline

[ e

Adrenal cortex
Zonae fasciculata
and reticularis

Hypothalamiic — pituitary— adrenal axis

Negative feedback

- e oW T oM S e W Gm W o W W o g

ACTH

Cortex
Zonae Tasciculata
and reticularis

£

Androgens

Androgen
receptor

Pubic and
axillarny hair

L ow remnal perfusion
L ow filtered N=a
Sympathetic
aactivation

L ibido, especiazfly
females

Angiotensinogen

Nz reftention
K wasting -
Netabolic
alkalosis

T —
L

>

Angiotensin |

Y

Cortisolssasasasaa=

Glucocorticoid
receptor

Protein catabolisrm
Insulin resistance
Irmmune response
Hypertension
Increased appetife
Nermory

-

Angiotensin 11

Cortex
Zona
glomerulosa

Aldosterone

J

Renin —angiotensin —aldosterone axis

JGA = juxtaglomerular apparatus;

Siruciture and function of the adrenal glands. (ACE = angiotensin-converting

Source - Davidsons Essentials of Medicine, 2e

w90 L'o) ).IS)

MR =

mineralocorticoid receptor)
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— Stirmulates release

—f Inhibits release
Hypothalamus

—— { . = Negative feedback
Str s cru ‘( =

ess
Sympathetic Arsariesi < Epinephrine stimulates
nervous system pituitary ACTH release \

v ) Adrenal
Angiotensin 11 /?;é:é gland

Hyperkalemia ' \

2 Kidney }

-

) Mineralo-
= corticoids . Aldosterone  —m———B

Glomerular Zzone

é\— 1 — . e = 7',"’v ( \3
S — / Cortisol
=\ Seo (C°'“S°' —— O
— J
= \ b = ‘,v'

corticoids , 2
- Transcortin

o

= | fascicular zone

> Androgens —_—

—— | Reticular zone

= z y

/

Blood flow path
within the adrenal

gland

=
= -
Epinephrine )
=
= % Norepinephrine L
3:— \ Source - Pharmacology - An lllustrated
= Review (Thieme lllustrated Review Series) -

Simmons. Mark 53
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rauma Hypovolemia

Hypoglycemia
Hypothemia
Hypothalamus
Medulla

Pons

Spinal cord
Sympathetic Sympathetic
nerve nerve

Acetylcholine /
Acetylcholine Sympathetic
.-. ; ganglion
Epinephrine

Norepinephrine

- Acts on distant Acts on target cells
target cells at point of release 5 4
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Splenic artery

7 Pancreatic
o hormones:

Pancreas 5' o
N

* Insulin
* Glucagon

——

Pancreatic islets

Bile duct (from
gall bladder)

Common bile duct .\x/ p

Digestive SR /
enzymes s _ X
Duodenum of ) , L B /

small intestine

; ; , Beta cells
Pancreatic duct Acinar cells

secrete digestive o
Exocrine acinu

enzymes St o & 55
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Pancreas

- Consists of two major
types of secretory tissue
which reflects its dual
function

- Exocrine gland
- secretes digestive juice
- localized in the acinar cells

- Endocrine gland
Pancreatic islet

~ q-a"og
- releases hormones = Sos
; ; : (e S A
- localized in the islet cells 5 BRSO

: TEVE, ., P .
(islets of Langerhans) ~_ ggegogg‘; o%o_-"

e
.“— P

Exocring portions

1
Small intestine o Nncr“s
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....................................................

- Blood vessel Acinar cell !
> / * Trypsin |

Erythrocyte—¢

ypeofoell | Secretion unction

Alphacell | Glucagon Raises blood glucose levels
Betacell | Insulin Lowers blood glucose levels
Deltacell | Somatostatin Inhibits growth hormone release

° a cell

« Glucagon

@ ?f::llj“n from pituitary %
& el PP el Pancreatic peptide | Regulate digestive secretion and’
« Pancreatic oty

polypeptide
d cell
« Somatostatin

Epsiloncell | Ghrelin Orexigenic

= Collagen
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Endocrine

The pancreas produces
hormones that regulate
blood sugar

N Insulin \@

Glucagon

% Somatostatin

Pancreatic
polypeptide

D 2013 Mechanisms in Medicine Inc .

Exocrine
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fecretioncontrel
i midp by
i

Incriase upbike & glutove inta the call: arad biced ghooe

Ireadin procsatis ghycopenesis! lvwers blood sugar levals
lewels
s Praseti piyiopanghyiis; Inéreimas Seod Low Dlood puross
suar liwels lewals

Mild mhibitien of insn and gluckgon
praviealieg flotiuations in blodd  ghucoss
of digestive juices

/
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Glucose

Destruction of _ 00 Insulin

Reduced insulin & |nsulin

resistance

7 e Sl o gk
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ARE YOU AT RISK OF
TYPE 2 DIABETES?

Heal thy Type 2

Pancreas Pancreas

Insulin
Insulin . /’
Glucoseﬂ / Glucose ‘

i N ®)

/— Insulin
' . Insulin & 0 x receptor

receptor

Cells fail to respond
. ‘ to insulin properly
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DIABETES

Type 1 Diabetes == Type 2 Diabetes

Pancreas produces little or no insulin. = & Cells are resistent to insulin or i
body does not produce enocough of it.

The cause of type 71 diabetes is Type 2 diabetes is mainly caused

unknown butis believed to be by poor diet and lack of exercise.
genetic.

Symptoms of Diabetes

= =y

Increased thirst

Itchy Skin

Frequent urination

&

Info and Statistics

- Type 2 Diabetes accounts for 959 of cases

- Type 1 Diabetes usually developes during childhood
- Type 2 diabetes is more common among adults

- Symptoms for Type 2 Diabetes tend to be less intense

62
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7 COMMON SYMPTOMS
OF TYPE 2 DIABETES

BLURRED
G‘ VISION

SLOW HEALING
OF WOUNDS FUNGAL INFECTION,
[ ITCHING OF SKIN
< AND GENITALS

CORN =

CONSTANT
HUNGER

UNEXPLAINED
] WEIGHT LOSS

i = NUMBNESS OF
EREQUENT HANDS AND FEET
URINATION
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polyuria
(excessive urination)

)
@ increased hunger
v \_/'-.

dark areas of the skin
in skin folds

polydipsia
(increased thirst)

feeling tired, drowsy
or weak

64
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Do yvou know the symptoms of

Type 1 diabetes?

Toile_t,,g Thirsty ﬁ

Tired Tl‘é":?ir j




DIABETES INSIPIDUS

Pituitary gland
produces
insufficient
ADH, hence
1e kidneys make
Pituitary " a lot of urine.

Gland

Kidney
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PINEAL GLAND

Corpus Callosum o
Thalamus o
Hypothalamus ¢

Pituitary Gland ©

Brain Stem O
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TH

SEROTONIN
[ BLOOD VESSELS ]
H3  NAT
, H ,
ira 4 <
N-ACETYLSEROTONIN
HiomT | |
s —
HND' g =

T

MT- DEACYLASE

AT cmaroxrveramine 69
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Light-induced activation
of SCN prevents the

production of melatonin
by pineal gland

Melatonin
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Melatunin’_ Regulates Body's
Intermnal Slesep-Wake Clock

S Pineal Sleep-Wake Cycle

Silamnd INnfluences Hormonal
Secretions

MNMumerous e »
Other Inputs = | Hy pothalamus

Imhibits J__*"""
Hypothalamic
Hormones : e — T Gland

i~ - Growth Hormone

ibi (GH)

Imnhibits
ACTH
ACTH
& GH =

-(‘.:-nrtis-nl IG-F—1

DHEA-‘>®)

Adcddrenal
Glands

/2
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Hypothalamus

-_ 7 “}% Pineal gland

Z)

‘Melatonin

Paracrine

GNnRHRs

elatonin{jp

Auto-crine Hypoplasia

Melatonin'

Cholangiocyte

Hyperplasia 73
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Exogenous
melatonin

»
=

'55

pLE

; K administration

Th vrnu s

Melatonerggic

sowddo Lo, ,iSs

Qh ssynthetic enzyvmes

Melatonin

/4
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Pineal gland

_—» Pleiotropic Effects

\n/ 3

(@]

Central Clock = Peripheral Clock
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The Thymus

e Septum
c Cortex

Medulla

Lobule
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Yolk sac Thymus

@ (@ Thymus small lymphocytes
8 Thymus-derived T cells
Fetal liver /

Spleen

Stem cells Arteriole

@

__'

Lymph

Recirculating
small
lymphocytes

Lymph node paracortex

Bone marrow Lymph follicles

derived B cells
Bone marrow

owddo Lo, iSs vl pudaii 05/05/1444
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Arteriole

Thoracic
;duct

precursor —AC - _ ~
A g ‘

-
-

.

B cell AT - : - - @

s’ - .
" Recirculating
ol P T and B cells

Blood vessel

Lymph node

Nature Reviews | Immunology 78
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Homeostasis typically

iInvolves negative feedback loops
that counteract changes of various
properties from their target values,

known as set points.
Heating

In contrast to neg ative mechanisms
activated

(shivering)

feedback loops, positive
feedback loops amplify their
initiating stimuli,

In other words, they move the

system away from its starting state.

w90 L.Z)))JLS)

R )30 )9 i (53951 pald

Body temperature Body temperature
decreases increases

N £\

Cooling
mechanisms
activated
(sweating) /

|

A R

Body temperature Body temperature
increases decreases

/9
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@ Input:
Information Output:
sent along Information sent

afferent along efferent
pathway to pathway to

Receptor (sensor)

@ Change
detected

by receptor

(5 Response of
effector feeds
Stimulus: Y/ back to
Produces %’Q influence
change ca magnitude of
in variable

returns variable

ﬂ stimulus and
to homeostasis

r Variable (in homeostasis)

l"'b.l.,,eg l' |
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20 55,855 pulbis

Body temperature

Stimulus exceeds 37°C

Nerve cells in skin
and brain

v \ 4

Temperature regulatory
center in brain

\ 4 v

Sweat glands
throughout body

Sensor

Control

Effector

(a) Negative feedback loop (b) Body temperature regulation

81
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Stirmuiates glucoso

giucose jlevel (abowutl 90 Mg 100 Mmi)
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/"-_ C= - 5 Glucose uptake T

Insulin —
y Glycogenesis T
A Gluconeogenesis

s

Blood glucose -
to nomal levels

"\\\

/ Normal blood g}ucose levels: 4 — 6 mM

s
Blood glucose 1‘
="
/ Blood glucose
Blood glucose ™ _
to normal levels :

;Glycogenolysis e

Gluconeogenesis T

93
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Negative feed back loops

——

| Plasma ca* 1 Plasma

e I
+4 5 = s

[Parathyroid glands] [ Thyroid C cells j

v

1T PTH

v

1 Plasma Ca*™ | Plasma Ca**

@ Brooks/Cole - Thomson Learning

Ca™

* Calcitonin plays a role in skeletal integrity in pregnancy or breast feeding
* Gastrointestinal hormones

84
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Decreased T4, T4
concentration 1n
biocd or low
body temperature

Anterior
HOMEOSTASIS pituitary

Normal Ta ' Ta releases TSH
concentrations,

ANterior

(Pauracy)

TSH l

e ——

HOMEOSTASIS
RESTORED

Increased T5 and T,
concentration n
the bloccd
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PTH and Calcitonin

Calcitonin Calcitonin
stimulates

calcium salt

deposit
in bone

‘_‘:

1

( calcium ‘of blood 9-11 mg/100 mi )

—~aa 4

Copyrnght © 2004 Paarson Educaton, inc., publishing as Bemjanrm Cumnmings.

Negative feedback mechanism
operates between parathyroid
glands and high blood calcium
ion concentration

Negative feedback mechanism
operates between thyroid gland
and low blood calcium ion
concentration

This results in calcium
homeostasis of blood: 9-11mg
Ca per 100ml blood
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EXAMPLE OF A NEGATIVE FEEDBACK LOOP

Body
e I S

Insulin
secreted
Blood glucose
levels
Glucagon
secreted
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Positive Feedback

W  imoroves
Increase your

Fryrsi WO
,-rf:re Ittal-lx psychological
e conditiomn

Helps ywou
deal with
your

emotional
Issues

Reduce pain
Sy mpLoms
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.

Nerve impulses from Brain stimulates
cervix transmitted pituitary gland to
to brain secrete oxytocin

Head of baby =\ 1 | [ ]| ——= a Oxytocin carried

pushes against | - ) ~in bloodstream
cervix e NNy, Y o to uterus

Oxytocin stimulates

uterine contractions

and pushes baby

towards cervix 89
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POSITIVE FEEDEBACK

VERSUS
NEGATIVE FEEDBACK

Positive Feedback

Negative Feedback

ILess frequent mechanism More freguent mechanism

Exhibits negative correlation
between stimulus and product or
process

Exhibits positive correlation between
stimulus and product or process

Less associated with stability Closely associated with stability

Enhances change Resists change

Wider range Narrower range

Most often associated with restoring
homeostasis

May be associated with vicious cycles
and even death

Does not require external
interruption

May require external interruption

90

05/05/1444



Ol 5o (ot LS,
L ol8l LLS1 sl ass daassly o0 LS (<l 288 6 ol LS 51 Olye8le (sloo o
31,811 0,8 10 g Woguid oo zui 5 5,8 (ST 3l &S Aty (60lge 909 38 (D0 Lo odlaw! 3.5 50450
St i sl U igasyd 3l 5955 Mie aiiS oo Sl 5,18, cslaguly B55 Slas 5l (5,5
sy Ol 3l s ,5 g obcds (gl s Cygeg,8 5l L yle oiS’ o odliiwl 1,505 4 255 jgua
oSS e oolaiil D gyelB oS

Pheromones are chemicals capable of acting like hormones

outside the body of the secreting individual, to impact the

behavior of the recelving individuals.

There are alarm pheromones, food trail pheromones,

sex pheromones, and many others that affect behavior or

physiology. . /9/1







