Endocrine system



Hormonal signalling

CELL SURFACE RECEPTORS

INTRACELLULAR RECEPTORS

steroid hormone

carrier
protein —

second

/’ messenger

physiologic effects

physiologic

effects \

\ new proteins

~ @

mRNA

protein receptor
protein hormone

steroid
receptor

peptides and proteins  biogenic amines  steroids other small

hydrophobic molecules




Ways of secretion

paracrine

endocrine

s @ @ autocrine ynaptic

chemical messenger
nerve cell O

chemical target cells in
messenger remote tissue

N o
G
0 0
@ O
chemical
b O|  messenger
@)
B @a\g/

endothelial
cells

target cell

basement
membrane




Endocrine glands

pituitary gland (adenohypophysis + neurohypophysis)
pineal gland (corpus pineale, epiphysis)

thyroid gland

parathyroid glands

-adrenal glands (cortex and medulla)

Langerhans’ islets of pancreas

eendocrine cells in heart, kidneys, gonads, placenta

-cells of DNES - difuse endocrine system (epithelium of digestive
and respiratory tracts)

eendothelial cells, hepatocytes



General schema

estroma — reticular connective tissue
sparenchyme

— trabecular epithelium (adenohypophysis,
parathyroid glands, adrenal glands,
Langerhans’ islets)

— epithelium arranged in follicles (thyroid
gland)

— specialized nerve tissue (neurohypophysis,
pineal gland)



Pituitary gland
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Capillaries of the Internal carotid a.

median eminence
and infundibulum
Superior hypophyseal a.

Hypophyseal portal veins

Hypophyseal veins

Hypophyseal veins

Inferior hypophyseal a.

Capillaries of the hypophyseal portal
system in the pars distalis
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Adenohypophysis — pars distalis
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Neurohypofysa

Paraventricular nucleus Supraoptic nucleus

(primarily oxytocin) (primarily antidiuretic
| hormone)
Hypothalamic area
, Optic chiasma
Mamillary body P

| | Median eminence << ) Hypothalamo-
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| Infundibular process i neurohypophysial tract
| Pars nervosa (neural lobe) ,;’j’/f"l
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Development of pituitary gland

Lumen of

Infundibulum diencephalon

Sphenoid

Notochord bone B
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iobe

Optic chiasma
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Lamina Terminalis

Recessus Opficus-
Infundibular Recess

W—-—Mér Cinereum
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Pineal gland (corpus pineale,
epiphysis)
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Schwab IR, O’'Connor GR

The lonely eye
British Journal of Ophthalmology 2005;89:256.

Marques, Bruno & Mcintosh, Jacqueline & Hatton,
William & Shanahan, Danielle. (2019). Bicultural
landscapes and ecological restoration in the compact
city: The case of Zealandia as a sustainable
ecosanctuary. JoLA - Journal on Landscape
Architecture. 14. 44-53.
10.1080/18626033.2019.1623545.



"What do you look for in a partner?"

Decalcified pineal gland.




Thyroid gland



Larynx behind \E\;\

Thyroid cartilage
Pyramidal Lobe

Right and left lobes

Isthmus of thyroid

Trachea










Thyrocytes- follicles
Stroma: reticular connective tissue




Follicular cells

Colloid

Capillaries






Active resorption of colloid
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Graves’ disease is a
common cause of
hyperthyroidism, an
over-production of
thyroid hormone,
which causes
enlargement of the
thyroid and other
symptoms such
as exophthalmos,
heat intolerance
and anxiety

Normal thyroid

Exophthalmos (bulging e;;es)

Enlarged thyroid

Diffuse goiter

#ADAM.

©) dreamstime.com

Disorder of the thyroid gland

Hypothyroidism Hyperthyroidism
Dry hair Hair loss
A S ! V4
% - @ Bulging o=t )=
Puffy face 1 ; s o e
Cold \ Heat
intolerance Goiter < Goiter intolerance

Slow
heartbeat

i Rapid
| heartbeat

Weight gain
Constipation

Possible infertility and an
increased risk of miscarriage.
Irregular menstrual cycles

Menstrual periods may
occur less often, or
with longer cycles
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Parafollicular cells (C cells): produce
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Development of thyroid gland

(Lateral Iingual swelling) Foramen caecum Will form anterior Foramen caecum Terminal
Distal tongue bud two thirds of tongue sulcus

(Tuberculum Median

; tongue
impar
P ) bud

Palatine
tonsil

Epiglottis

Hypopharyngeal
eminence

(hypobranchial)

4 weeks 5 weeks Will form posterior 6 weeks
one third of tongue



Foramen Primitive
cecum pharynx

Respiratory
diverticulum

. Thyroid
diverticulum

4th week

Foramen
cecum

Hyoid bone
Trachea

Esophagus

Early 5th week

Tongue

breaks down

Thyroglossal duct

Trachea
Esophagus
Thyroid
gland
Late 5th week
Foramen

cecum

Hyoid
bone

Larynx

Thyroid
gland

7th week



Cartilaga thyroides
Lobus pyramidalis

AL, cricothyroideus

Lobus sinister

Trachea






Development
of parathyroid
glands

Maxillary
process

Mandibular
process

. Pharyngeal
' pouches
1—

Pharyngeal
clefts

1

Cerv

Epicardial
ridge
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External
auditory
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sinus

Primitive
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Auditory
tube
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Parathyroid
gland (inferior)

Thymus

Parathyroid
gland
(superior)
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Auditory tube

Primitive

tympanic
cavity g

_—Ventral side of pharynx

External
auditory

meatus +— Foramen cecum

Palatine tonsil

Superior parathyroid gland

1
]
f
i
i
i
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i
ST i
:
(from 4th pouch)

-/ ~Thyroid gland

Inferior parathyroid gland
(from 3rd pouch)
Ultimobranchial body ”
Transporter for C cells (parafollicular
cells) that are from neural crest Thymus Foregut



Parathyroid glands (bodies)
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Regulation of PTH — Direct pathway

Low concentration of calcium in blood

o

Helease of parathyroid hormone

_—
— Yitamin 0 —» @
4

—

E flux of calcium Decreased loss of Enhanced absorphion of
from bone calcium n unne calcium from inteztine

Increased concentration of calcium in blood



Oxyphil cells

- often clustered







Adrenal glands



Anatomy of the Adrenal Gland
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Adrenal
cortex

Adrenal
medulla
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Zona glomerulosa
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Factors acting
on the gland

Angiotensin and
corticotropin (ACTH) g

Corticotropin |

Corticotropin

Preganglionic fibers |

Gongalves :

Hormones

secreted

Mineralocorticoids
(aldosterone)

1 Glucocorticoids

(cortisol and
corticosterone)

4 Androgens
N (dihydroepiandrosterone;
¢4 androstenedione)

Glucocorticoids

Androgens

Epinephrine

Norepinephrine

capsule

zona
glomerulosa

zona
fasciculata

zona
reticularis

medulla

capsular artery

cortical
arteriole

adrenocortical
sinusoid

adrenomedullary
collecting vein

medullary
arteriole

medullary
capillary

central
— adrenomedullary
vein




Zona fasciculata (spongiosa)

Zona reticularis




Pregnenolone

P450c17 / \:‘s-isomoom
17-OH pregnenolone
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Cortisol Corticosterone

P450c21

Tissue area Hormones released

Zona glomerulosa —= Minaralcorticoids ——
(adrenal cortox) (reguiate mineral
balance)

- Zona fasciculata ——s Glucocorticolds —
(adrenal cortex) {reguiate glucose
maetabolism)

= Zona reticularis — Androgens
(adrenal corlex) (stmulate
masculinization)

- Adrenal medulla ———= S1r85s NOIMONES

Examples
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| Cortiscne
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Dehydroepian-
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[ Epinephring
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Capsula fibrosa

- mitosis

Zona fasciculata (spongiosa)




Spongiocytes in zona fasciculata




Zona reticularis

, apoptotic bodies




Development of

adrenal glands DOTS&I.
root ganglion

Sympathetic

ganglion

.....

Developing
suprarenal
gland

Urogenital
ridge |



Chromaffin
cells

Acidophilic
fetal cortex

Zona
glomerulosa

Zona
fasciculata
Adult
cortex
Zona
reticularis

Medulla



Medullary veins

MEDULLA




Chromaffin cells
- .Produce epinephrine and norepinehrine
- - Modified sympathetic postganglionic:neurons

Parasympathetic ganglion cells (neurons)

Stroma: reticular connective tissue
+ fenestrated capillaries.and:sinuseids
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SYMPTOMS

of Cushing's syndrome

Addison's disease

al
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CNS irritability
B Emotional disturbanices Skin

Redand — Hyperpigmentation

round face /_ Hypertension

Cardiac hypertrophy Low blood pressure

Adrenal glands \A%eis'g?legzs
. v ( | , not produce
Obesity —— S} ' . Hyperplasia, tumor sufficient steroid
(fat deposition
on abdomen hormones J ‘
and back of neck) 1 9 Purple striae
' Gastrointestinal
Osteoporosis —/ 'u' }/ Nausea
a . naists Diarrhea
renal crisis: —— Vomiting
- fever; SR Constipation
Muscle wasting Skin ulcers - Syncope; Abdominal pain
\' / - convulsions;
- hypoglycemia;
. Infemales: - hyponatremia;
-amenorrhea, hirsutism - severe vomiting — Skin
In males: and diarrhea. Vitiligo

- erectile dysfunction
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| SMELL THE WEEKEND

Happy Friday



